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ANNEX: Literature report 
 

This document complements the ESHRE Guideline on Premature Ovarian Insufficiency.  

For each key question, details are provided on the literature searches (PICO terms and search 

strings, databases searched, flowchart), the evidence (evidence tables) and the factors taken 

into considerations when formulating recommendations.  

Evidence processing: Studies were selected and appraised by one reviewer using study 

selection and appraisal criteria (PICO above) established a priori. The articles were reviewed by 

title and abstract by one reviewer. When a decision could not be made based on title and 

abstract alone, full text was retrieved. No studies met inclusion criteria for this review. 

 

According to the GRADE Evidence to decisions framework1, these factors are tabulated as:  

- Desirable effects: What are the desirable anticipated effects and how substantial are 

they? (Large, moderate, small, trivial, varies, unclear) 

- Undesirable effects: What are the undesirable anticipated effects and how substantial 

are they? (Large, moderate, small, trivial, varies, unclear) 

- Certainty of evidence: What is the overall certainty of the evidence of effects? (very low, 

low, moderate, high) 

- Values: Is there important uncertainty about or variability in how much people value 

the main outcomes?  

- Balance of effects: Does the balance between desirable and undesirable effects favour 

the intervention or the comparison? 

- Resource use, equity, acceptability and feasibility: Is there any impact on resource use, 

or health equity, and is the intervention acceptable and feasible?  

Where relevant, subgroup considerations are added as a factor to be considered.  

 

 
1 https://guidelines.gradepro.org/profile/3879A46D-7E19-FEBA-9B96-BC2B3F996EB1 
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I. Risk factors for POI 
Due to significant overlap in terminology and studies between risk factors and causes of POI, a broad 

literature search including both risk factors and causes was performed. Data pertaining to risk factors, 

were separately summarized.  

Family history and demographic factors 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Family history of POI 

(menopause <40) 
 

OR 8.4; 95% CI 2.5 to 

31.2 
 

(Cramer et al., 

1995) 
Study 

344 early 

menopause + 344 

controls 

US 

Family history of early 

menopause (menopause <45) 
 

OR 6.1 

(95% CI 4.0 to 9.3) ** 
 

Multiple family members 

affected with early menopause  
 

OR 12.4 

(95% CI 4.4 to 34.2) 
 

Sister with early menopause  
OR 9.1 

(95% CI 3.1 to 26.5) 
 

Mother with early menopause   
OR 6.20 

(95% CI 2.31 to 16.65) 
 

(Morris et al., 

2011) 
Study 2 060 individuals UK Sister with early menopause  

OR 5.46 

(95% CI 3.32 to 8.96) 
 

Monozygotic twin sister with 

early menopause 
 

OR 18.00 

(95% CI 1.08 to 298.99)c 
 

Relative with POI 
RR 4.6  

(95% CI 3.3 to 6.5) 
  

(Silvén et al., 

2022) 
Study 

5011 women with 

POI + population 

based controls 

Finland 

First degree relatives of POI 

case (vs controls) 

RR 18.52  

(95% CI 10.12 to 31.07) 
  

(Verrilli et al., 

2023) 
Study 

396 POI + 

relatives (2,132 

first-degree, 5,245 

second-degree, 

10,853 third-

degree) 

US 
Second degree relatives of POI 

case  

RR 4.21  

(95% CI 1.15 to 10.79) 
  

Third degree relatives of POI 

case  

RR 2.65  

(95% CI 1.14 to 5.21) 
  

Family history of a relative with 

menstrual abnormalities 

OR 28.12  

(95% CI 8.84 to 89.46) 
  

(Wang et al., 

2015). 
Study 

553 POI + 400 

controls 
China 

Early life factors 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Being part of a multiple birth  
OR 1.55** 

(95% CI 1.13 to 2.13) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Being part of a twin 
3- to 5-fold increased 

prevalence 
  

(Gosden et al., 

2007). 
Study 

832 female twin-

pairs 

Australia 

and UK 

Pre-term birth (born before 37 

weeks of gestation)  

OR 4.66  

(95% CI 1.3 to 16.7) 
  

(Sadrzadeh et 

al., 2017) 
Study 

59 women with 

POI and 92 

controls 

Netherla

nds 
Post-term birth (born after 41 

weeks of gestation) 

OR 8.23  

(95% CI 1.63 to 41.4) 
  

Birth weight No association   
(Sadrzadeh et 

al., 2017) 
Study 

59 women with 

POI and 92 

controls 

Netherl

ands 

Birth weight  
OR 1.08**  

(95% CI 0.97 to 1.19) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 
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Birth weight (standardized for 

gestation) 
 No association  

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

Duration of exclusive 

breastfeeding (vs <1month 

breast feeding) 

   (Langton et al., 

2020). 

Study 108887 

premenopausal 

women 

US 

• 1 to 6 months 
 HR 0.95 

(95%CI 0.85 to 1.07) 

 

• 7 to 12 months 
 HR 0.72 

(95%CI 0.62 to 0.83) 

 

• 13 to 18 months 
 HR 0.80 

(95%CI 0.66 to 0.97) 

 

• 19 or more months 
 HR 0.89 

(95%CI 0.69 to 1.16) 

 

Not breastfed as a baby (vs 

yes) 
 

OR 1.00**  

(95% CI 0.88 to 1.15) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Breastfed (< 1 month vs ≥ 1 

month) 
 

OR 1.30  

(95% CI 1.05 to 1.60) 
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

Adverse parenting or 

childhood experiences 
/  Associated 

(Giri and 

Vincent, 2020) 
   

Father’s social class - No 

father in household 
 

OR 2.20  

(95% CI 1.48 to 3.28)  
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

Maternal smoking around 

birth (vs no) 
 

OR 1.08**  

(95% CI 0.95 to 1.24) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Mother smoked during 

pregnancy 
 

OR 1.24  

(95% CI 1.03 to 1.49) 
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

Reproductive factors 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

At least one live birth   

Associated  

later age at menopause 

HR 0.79 

(95% CI 0.74 to 0.85) 

(Roman Lay et 

al., 2020). 
Review 19 studies  

Nulliparity  
RR 2.26** 

(95% CI 1.84 to 2.77) 

RR 1.32 

(95% CI 1.09 to 1.59) 
 

(Mishra et al., 

2017). 
Review  

9 studies - 51450 

postmenopausal 

women  

UK/ 

Scandina

via/ 

Australia/

Japan 

Pregnancies vs nulliparous    

(Langton et 

al., 2020). 
Study 

108887 

premenopausal 

women 

US 

• 1 pregnancy  
HR 0.92  

(95%CI 0.79 to 1.06) 
 

• 2 pregnancies  
HR 0.84  

(95%CI 0.73 to 0.96) 
 

• 3 pregnancies  
HR 0.78  

(95%CI 0.67 to 0.92) 
 

• 4 or more pregnancies  
HR 0.81 

 (95%CI 0.66 to 1.01)  
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Higher Parity (Higher number 

of childbirths) 
  

Associated  

with higher age at 

natural menopause 

(Gottschalk et 

al., 2022). 
Study 310147 women Norway 

Parity (1 vs 0)   
OR 0.85  

(95% CI 0.52 to 1.39) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

Number of live births 

(decreasing) 
 

OR 1.09 

(95% CI 1.05 to1.13) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Later age at first birth    

Associated  

later age at menopause 

B 0.21 SD  

(95% CI 0.13 to 0.29) 

(Prince et al., 

2022). 
Study 

502,682 

individuals 

(BIOBANK) 

UK 

Age at menarche    Not associated 
(van Noord et 

al., 1997) 
Study 3756 women 

Netherl

ands 

Age at menarche   

Not associated 

HR 1.01  

(95% CI 0.93 to1.11) 

(Otero et al., 

2010) 
Study 1462 women Brazil 

Age at menarche    

Associated with~8 

weeks earlier ANM per-

year earlier menarche. 

(Ruth et al., 

2021) 
study   

Age at menarche, mean (STD) 

Not significant 

OR 0.95 

(95% CI 0.87 to 1.03) 

  
(Wang et al., 

2015). 
Study 

553 POI + 400 

controls 
China 

Age at menarche (per year)  

No association 

OR 0.98 

(95% CI 0.90 to 1.07) 

 
(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

Age at menarche ≤9 (vs. 12) 

years  
 

HR 1.28  

(95% CI 0.99 to 1.67) 
 

(Whitcomb et 

al., 2018a) 
Study 

108 811 

premenopausal 

women 

USA  

Early menarche (≤11 years) 
RRR 1.80  

(95% CI 1.53 to 2.12)    

RRR 1.31 

(95% CI 1.19 to 1.44) 
 

(Mishra et al., 

2017) 
Study 

9 studies  

51450 

postmenopausal 

women 

UK/ 

Scandina

via/ 

Australia/

Japan 

Early age at menarche 

(decreasing) 
 

OR 1.05**  

(95% CI 1.00 to 1.09) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Age at menarche ≥13 years   

Associated with 

later age at menopause 

HR 0.90  

(95% CI 0.84 to 0.96) 

(Roman Lay et 

al., 2020). 
Review 

9 studies; 232,010 

women 
 

Shorter menstrual cycle length 

<25 days (at ages 18 - 22 yrs) 
 

HR, 1.70 

(95% CI 1.47 to 1.96) 
 

(Whitcomb et 

al., 2018a) 
Study 

108 811 

premenopausal 

women 

USA  

Longer menstrual cycle length 

≥40 day cycles 
 

HR 0.44 

(95% CI 0.34 to 0.58) 
 

(Whitcomb et 

al., 2018a) 
Study  

108 811 

premenopausal 

women 

USA  

Irregular cycle length vs regular 

cycles 
 

HR 0.51  

(95% CI 0.43 to 0.60) 
 

(Whitcomb et 

al., 2018a) 
Study  

108 811 

premenopausal 

women 

USA  

Ever use of oral contraceptives 

(OC) 
  

Associated  

later age at menopause 

HR 0.87  

(95% CI 0.82 to 0.93) 

(Roman Lay et 

al., 2020). 
Review 

17 studies; 

337,833 women 
 

Ever-use of oral contraceptives   
HR 0.85 

(95% CI 0.75 to 0.97) 

(Gold et al., 

2013). 
Study 

16,065 

community-based 

women 

US 

Ever-use of oral contraception 

vs never use 
  

OR 1.37  

(95% CI 1.14 to 1.63) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 
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History of pelvic surgery, incl 

ovarian cystectomy, unilateral 

oophorectomy, tubal ectopic 

pregnancy surgery 

OR 5.53 

(95% CI 2.15 to 14.23) 
  

(Wang et al., 

2015). 
Study 

553 POI + 400 

controls 
China 

Tubal Sterilization   
OR1.38  

(95% CI 1.02 to 1.87) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

HRT up to age of menopause 

vs no HRT 
  

OR 0.28 

(95% CI 0.20 to 0.41) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

Body Mass Index 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Underweight (BMI < 18.5 

kg/m²) vs normal BMI 
  

Associated with early 

age at menopause 

HR 1.08 (95% CI 1.03 to 

1.14) 

(Tao et al., 

2015) 
Review 

9 studies 

313 482 

participants 

 

Low BMI (< 18.5 kg/m²)  
OR 1.30 

(95% CI 1.08 to 1.57) 
 

(Szegda et al., 

2017) 
Study 

78 759 

premenopausal 

women 

UK 

Underweight (BMI < 18.5 

kg/m²) vs normal BMI 
 

RRR
 
2.15** 

(95% CI 1.50 to 3.06) 
 

(Zhu et al., 

2018b) 
Review 

11 studies  

24 196 

postmenopausal 

women 

 

Underweight (BMI < 18.5 

kg/m²) vs normal BMI 
  

OR 1.09 

(95% CI 0.63 to 1.89) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

Low BMI (< 18.5 kg/m²) 
HR 1.52 

(95% CI 0.71 to 3.23) 
  

(Chemaitilly et 

al., 2017). 
Study 

921 cancer 

survivors 
USA 

Normal vs underweight   
RR 0.91 

(95% CI 0.80 to 1.03) 

(Hardy et al., 

2000) 
Study 1572 UK 

Overweight (BMI 25-29.9 

kg/m²) vs normal BMI 
  

Associated with late age 

at menopause. 

HR 0.93  

(95% CI 0.91 to 0.96) 

(Tao et al., 

2015) 
Review 

9 studies 

313 482 

participants 

 

High BMI (25.0–27.4 kg/m²)  
OR 0.71  

(95% CI 0.54 to 0.92) 
 

(Szegda et al., 

2017) 
Study 

78 759 

premenopausal 

women 

UK 

Overweight (BMI 25-29.9 

kg/m²) vs normal BMI 
  

associated with late 

menopause (≥56) 

RRR 1.52  

(95% CI 1.31 to 1.77) 

(Zhu et al., 

2018b) 
Review 

11 studies  

24 196 

postmenopausal 

women 

 

Overweight (BMI 25-29.9 

kg/m²) vs normal BMI 
  

OR 1.02 

(95% CI 0.80 to 1.30) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

Overweight    
WMD 0.05  

(95% CI -0.25 to 0.35) 

(Schoenaker et 

al., 2014). 

Meta-

analysis 
6/46 studies   

Obese (BMI >30 kg/m²) vs 

normal BMI 
  

Associated with late age 

at menopause 

HR 0.95 

(95% CI 0.79 to 1.15) 

(Tao et al., 

2015) 
Review 

9 studies 

313 482 

participants 

 

Obese (BMI ≥ 30 kg/m²) vs 

normal BMI 
  

associated with late 

menopause (≥56) 

RRR 1.54 

(95% CI 1.18 to 2.01) 

(Zhu et al., 

2018b) 
Review 

11 studies  

24 196 

postmenopausal 

women 

 

Obese (BMI ≥ 30 kg/m²) vs 

normal BMI 

HR 0.43  

(95% CI 0.22 to 0.86) 
  

(Chemaitilly et 

al., 2017). 
Study 

921 cancer 

survivors 
USA 
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Inactive vs moderate/high 

physical activity 
  

WMD -0.34  

(95% CI -0.62 to -0.07) 

(Schoenaker et 

al., 2014). 

Meta-

analysis 
3/46 studies   

Thinner comparative body size 

at age 10 (vs average) 
 

OR 1.10**  

(95% CI 0.96 to 1.27) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

BMI at 16 (per kg/m²)  

No association 

OR 1.03 

(95% CI 0.99 tot 1.07) 

 
(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

BMI at 30/33 (per kg/m²)  

No association 

OR 0.99 

(95% CI 0.96 tot 1.02) 

 
(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

Socio-economic status 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Middle vs low education   
WMD 0.30 

(95% CI 0.10 to 0.51) 

(Schoenaker et 

al., 2014). 

Meta-

analysis 
11/46 studies   

High vs low education   
WMD 0.64 

(95% CI 0.26 to 1.02) 

(Schoenaker et 

al., 2014). 

Meta-

analysis 
9/46 studies   

Education 

no significant difference 

0.81 (0.51 to 1.30) 

1.22 (0.73 to 2.05) 

  (Wang et al., 

2015). 

Study 553 POI + 400 

controls 

China 

Educational level 

(decreasing) 
 

OR 1.09 

(95% CI 1.07 to 1.12) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Lower levels of education 
More prevalent in POI vs 

controls 
  

(Silvén et al., 

2022) 
Study 

5011 women with 

POI + population-

based controls 

Finland 

No education versus 

secondary/higher education 
Higher risk   

(Jungari and 

Chauhan, 

2017). 

 124 385 women India 

Cognitive ability at 10/11 

(per SD) 
 

OR 0.64 

(95% CI 0.57 to 0.71) 
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

and pre- 

menopausal 

women 

UK 

Middle vs low occupation 

level 
  

WMD 0.25 

(95% CI 0.02 to 0.49) 

(Schoenaker et 

al., 2014). 

Meta-

analysis 
4/46 studies   

High vs low occupation level   
WMD 0.76 

(95% CI 0.44 to 1.09) 

(Schoenaker et 

al., 2014). 

Meta-

analysis 
4/46 studies   

Lower socio-economic status 
More prevalent in POI vs 

controls 
  

(Silvén et al., 

2022) 
Study 

5011 women with 

POI + population 

based controls 

Finland 

Living in rural areas vs urban 

areas 
Higher risk   

(Jungari and 

Chauhan, 

2017). 

 124 385 women India 

Poorest wealth group vs 

richer women 
Higher risk   

(Jungari and 

Chauhan, 

2017). 

 124 385 women India 

Occupation 

no significant difference 

0.79 (0.57 to 1.12)  

1.04 (0.68 to 1.60)  

  (Wang et al., 

2015). 

Study 553 POI + 400 

controls 

China 

Social class at age 38/42 

(unemployed vs employed) 
 

OR 1.43  

(95% CI 1.13 to 1.81) 
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/premenopausal 

women 

UK 

Smoking 
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 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Smoking   

earlier age of natural 

menopause 

WMD -0.91  

(95% CI –1.34 to –0.48) 

(Schoenaker et 

al., 2014) 
 15/46 studies  

Former smoker vs never 

smoker 

RRR 1.13 

(95% CI 1.04 to 1.23) 

RRR 1.15 

(95% CI 1.05 to 1.27) 
 

(Zhu et al., 

2018a) 
review 

17 studies 

234 811 

postmenopausal 

women 

 

Current smoker vs never 

smoker 

RRR 2.05 

(95% CI 1.73 to 2.44) 

RRR 1.80 

(95% CI 1.66 to 1.95) 
  

Current smoker vs never 

smoker 
  

48.9±0.2 years vs 

47.8±0.3 years 

(Oboni et al., 

2016) 
study 6711 participants 

Switzerl

and 

Tobacco smoking   earlier ANM** 
(Ruth et al., 

2021) 
study   

Smoking (>10 cigarettes per 

day) 
 

40% increase in risk of 

earlier menopause 
 

(Kato et al., 

1998) 
 

4694 

premenopausal 

women 

USA 

Smoking   No association 
(van Noord et 

al., 1997). 
 3756 women 

netherl

ands 

Smokers (>30 packs/year) vs 

non-smokers 
  

OR 1.71  

(95% CI 1.30 to 2.24) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

Current smokers vs 

nonsmokers  
  

1.74 years earlier 

(t = 3.78) 

(McKinlay et 

al., 1985) 
Study 7828 women USA 

Smokers vs non-smokers   
RR 1.65 ** 

(95% CI 1.29 to 2.29) 

(Hardy et al., 

2000) 
Study 1572 UK 

Smokers or been smokers vs 

non-smokers 
 

OR 2.46 

(95% CI 1.08 to 5.59)  
 

(Bustami et al., 

2021). 
Study 244 menopausal 

Jordani

a 

current smokers vs never-

smokers 
 

HR 1.90 

(95% CI 1.71 to 2.11) 

 

(Zhu et al., 2018a) 

 

(Whitcomb et 

al., 2018b) 
Study 

116,429 female 

nurses 
US 

Former smokers vs never-

smokers 
 

HR 1.10 

(95% CI 1.00 to 1.21) 
 

(Whitcomb et 

al., 2018b) 
   

Current smokers vs never-

smokers 
  

HR 1.26 

(95% CI 0.97 to 1.65) 

(Gold et al., 

2013). 
Study 

16,065 

community-based 

women 

US 

Smoking status, previous 

smoker (vs never) 
 

OR 1.13**  

(95% CI 0.93 to1.36) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Smoking status, current 

smoker (vs never) 
 

OR 1.37**  

(95% CI 1.04 to 1.79) 
 

(Ruth et al., 

2016) 
Study 273 474 women UK 

Passive smoking   
HR 1.09 

(95% CI 0.92 to 1.29) 

(Gold et al., 

2013). 
Study 

16,065 

community-based 

women 

US 

Smoking at 16  
OR 1.51 

(95% CI 1.19 to 1.92) 
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

and pre- 

menopausal 

women 

UK 

Alcohol 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Drinking alcohol versus not  
RR 0.90  

(95%CI 0.79 to1.02) 

RR 0.86  

(95% CI 0.78 to 0.96) 

(Taneri et al., 

2016) 

Meta-

analysis 
20 studies   
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Consuming more than one 

drink per week vs non-drinkers 
  

RR 0.60 

(95% CI 0.49 to 0.75) a 

41 339 + 63 868 

women 

Three or fewer drinks per week 

vs non-drinkers 
  

RR 0.75 

(95% CI 0.60 to 0.94) 

Moderate alcohol intake (10.0–

14.9 g/day) vs non-drinkers 
  

HR 0.81  

(95% CI 0.68 to 0.97) 
(Freeman et 

al., 2021) 
Study 

116 429 female 

nurses 
US 

High alcohol intake (≥30.0 

g/day) vs non-drinkers 
  

HR 0.88 

(95% CI 0.64 to 1.22) 

>4 Units of alcohol per week, 

vs 0 units  
  

OR 0.82  

(95% CI 0.64 to 1.06) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

Increased alcohol 

consumption 
  earlier ANM2 

(Ruth et al., 

2021) 
Study   

Alcohol consumption at 30/33 

(monthly vs less often/never) 
 

OR 0.76 

(95% CI 0.57 to 1.00) 
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

/ pre menopausal 

women 

UK 

Infectious causes 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

various infections, including 

mumps, HIV, herpes zoster, 

cytomegalovirus, tuberculosis, 

malaria, varicella, and shigella 

Inconclusive results   

(Goswami and 

Conway, 2005, 

Kokcu, 2010). 

Review   

mumps oophoritis 

Mumps oophoritis may 

cause POI 

Explaining 3 to 7% of POI 

cases 

    

(Kokcu, 

2010)(Morriso

n et al., 1975). 

   

History of Mumps  OR 3.26  

(95% CI 2.38 to 4.47) 

  (Wang et al., 

2015). 
Study 

553 POI + 400 

controls 
China 

HIV vs non-HIV 
POI prevalence 

26% vs 10% 
27.9% vs 2.7%  

(Van Ommen 

et al., 2021). 
Review 9 studies  

Women with HIV Same as general pop Same as general pop  
(Bullington et 

al., 2022) 
Study 3059 US 

Coexisting medical conditions 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

PCOS vs controls  
adjusted HR 8.31 

(95% CI 7.05 to 9.81) 
 

(Pan et al., 

2017) 
Study 

7049 PCOS -

70490 without 

PCOS  

Taiwan 
PCOS who did not receive 

metformin treatment   
 

adjusted HR 9.93 

(95% CI 8.28 to 11.90) 
 

PCOS who received metformin 

treatment   
 

adjusted HR 5.66 

(95% CI 4.36 to 7.35) 
 

Galactosemia   

only 68% achieved 

spontaneous menarche; 

fewer than 50% of these 

women were still cycling 

regularly after 3 years, 

and fewer than 15% 

were cycling regularly 

after 10 years 

(Frederick et 

al., 2018) 
Study 

102 post-pubertal 

girls and women 

with galactosemia 

US 

History of endometriosis   
OR 2.49 

(95% CI 1.42 to 4.37) 

(Pokoradi et 

al., 2011). 
Study 

5113 

postmenopausal 

women 

UK 

 
2 women who drank alcohol at the maximum recommended limit experienced ~1 year earlier menopause compared to those who drank little 
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Periods or other 

gynaecological problems by 

30/33 

 
OR 1.68 

(95% CI 1.36 to 2.06) 
 

(Peycheva et 

al., 2022) 
Study 

6805 (natural) 

menopausal, peri- 

and pre- 

menopausal 

women 

UK 

Chemical exposures 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Highest EDC levels (15 EDCs 

with long half-lives and 

phthalates) vs without 

  

mean ages of 

menopause 1.9 to 3.8 

years earlier  

(Grindler et al., 

2015) 
Study 31 575 females US 

Urinary levels of Mono-

isobutyl phthalate (MiBP) 

(phthalate metabolites) 

OR 1.38 

(95% CI 0.73 to 2.61) 
  

(Cao et al., 

2020) 
Study 

173 POI- 246 

control 
China 

Urinary levels of 3-PBA 

(Pyrethroid Pesticide) 

OR 2.344 

(95% CI 1.193 to 4.607) 
  (Li et al., 2018) Study 

172 POI – 247 

control 
China 

High vs low levels of dioxin-like 

PCBs (DL-PCBs) 

OR 1.31 

(95% CI 0.67 to 2.57)  
  

(Pan et al., 

2019) 
Study 

157 POI - 217 

control 
China 

High vs low levels of p,p′-di-

chlorodiphenyltrichloroethane 

(p,p′-DDT) 

OR 3.15 

(95% CI 1.63 to 6.10) 
  

Benzo(a)pyrene (BaP) 

(polycyclic aromatic 

hydrocarbons) 

OR 2.191 

(95%CI 1.634 to 2.938) 
  

{Ye, 2020 

#2438} 
Study 

157 POI – 217 

healthy 
China 

Levels of perfluorooctanate 

(PFOA) (High vs low levels) 

OR 3.80 

(95%CI 1.92 to 7.49) 
  

(Zhang et al., 

2018) 
Study 

120 POI - 120 

healthy control 
China 

perfluorooctane sulfonate 

(PFOS) (High vs low levels) 

OR 2.81 

(95%CI 1.46 to 5.41) 
  

perfluorohexanesulfonate 

(PFHxS) (High vs low levels) 

OR, 6.63 

(95%CI 3.22 to 13.65) 
  

Exposure to chemical agents OR 4.47  

(95% CI 2.09 to 9.58) 

  (Wang et al., 

2015). 

Study 553 POI + 400 

controls 

China 

Exposure to agricultural 

chemicals 

OR 11.56  

(95% CI 5.51 to 24.25) 

  (Wang et al., 

2015). 

Study 553 POI + 400 

controls 

China 

Urinary thallium 

concentrations 

OR1.63 

(95% CI 1.25 to 2.13) 
  

(Ma et al., 

2022) 
Study 

169 POI - 209 

healthy women 
China 

Urinary arsenic concentrations 

(High vs low levels) 

OR 2.66 

(95% CI 1.43 to 4.95) 
  

(Pan et al., 

2020) 
Study 

169 POI - 209 

healthy women 
China 

Urinary concentrations of 

cadmium 

OR 2.50 

(95% CI 1.34 to 4.65) 
  

(Pan et al., 

2021) 
Study 

169 POI - 209 

healthy women 
China 

high concentrations of 

perfluoro compounds 
  

earlier menopause  

HR 1.63  

(95% CI 1.08 to 2.45) 

(Ding et al., 

2020). 
Study 

1120 

premenopausal 

women 

USA 

Vaccines 

 Risk of POI Risk of Early menopause 
Association with age at 

menopause 
REFERENCE Type Sample size Country 

Quadrivalent human 

papillomavirus (HPV) 

vaccination vs controls 

RR 0.47  

(95% CI 0.14 to 1.5) 
  

(Torella et al., 

2023). 
Review 

4 studies  

1 253 758 females 

 

bivalent HPV vaccination vs  9-

valent vaccine 

RR 0.93  

(95% CI 0.33 to 2.64)  
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tetanus toxoid, reduced 

diphtheria toxoid, and acellular 

pertussis, adsorbed 

vaccination  

Adjusted HR 0.88  

(95% CI 0.37 to 2.10) 
  

(Naleway et 

al., 2018). 
study 

199 078 females 

of which 120 with 

diagnoses 

suggestive of POI. 

 

meningococcal conjugate 

(MenACWY) vaccination 

Adjusted HR 0.94 

(95% CI 0.27 to 3.23) 
  

**adjusted for confounders  
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II. Symptoms, diagnosis and initial assessment 

II.1. Symptoms 

KEY QUESTION:  WHAT ARE THE SYMPTOMS OF PREMATURE OVARIAN 

INSUFFICIENCY? 

Population POI / Women suspected of POI 

Interventions  

Control  

Outcomes signs OR symptoms OR symptom OR “clinical manifestation” 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR 

“gonadal dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR 

“premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR 

"surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (signs 

OR symptoms OR symptom OR “clinical manifestation” OR “clinical presentation”) 

AND (symptoms[MeSH Major Topic]) 

 

Literature search was limited to the period between 01/01/2014 and 17/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  

List of papers included in the guideline – narrative approach (11) 

(Rebar and Connolly, 1990, Conway, 2000, Smith et al., 2004, Welt, 2008, Knauff et al., 2009, Davis and 

Jane, 2011, Deeks et al., 2011, Gibson-Helm et al., 2014, Allshouse et al., 2015, Jiao et al., 2017, Huang 

et al., 2021) 
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Flowchart 

Records identified through database 

searches  

  

424   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   275 

Full-text articles assessed for 

eligibility  

  

149   

   Full-text articles excluded  

    146 

Papers included in the guideline   

3   
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II.2. Diagnosis 

PICO  QUESTION :  WHAT INVESTIGATIONS SHOULD BE PERFORMED FOR 

DIAGNOSIS OF POI? 

Population Women suspected of POI 

Interventions Laboratory tests: 

FSH levels - Serum prolactin - TSH / T4 – Estradiol - LH levels – AMH - Progestin 

withdrawal test - Ovarian biopsy / laparoscopy - Pelvic ultrasound - clinical 

examination 

Control (Elevated FSH levels) 

Outcomes Diagnosis of POI 

 

Search strings  

Database Search String 

PUBMED  

(("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR 

“gonadal dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR 

“premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR 

"surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (FSH 

OR “Follicle-stimulating hormone” OR “Follicle Stimulating Hormone” OR “Serum 

prolactin” OR TSH/T4 OR “thyroid-stimulating hormone” OR “thyroid stimulating 

hormone” OR TSH OR T4 OR thyroxin OR estradiol OR LH OR “Luteinizing hormone” 

OR AMH OR “antimüllerian hormone” OR” anti-mullerian hormone” OR” anti-

müllerian hormone” OR “Antimullerian Hormone” OR “Ovarian biopsy” OR 

“laparoscopy” OR “Ovarian histology” OR Pelvic ultrasound OR clinical examination 

OR “Inhibin”) AND (diagnosis OR diagnose OR diagnostic OR sensitivity OR 

specificity) )OR (“Progestin withdrawal test” OR “progesterone withdrawal”)OR 

(("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR 

“gonadal dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR 

“premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR 

"surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND 

(Diagnosis/Narrow[filter])) 

 

Literature search was limited to the period between 01/01/2014 and 17/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches  

  

1532   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   1366 

Full-text articles assessed for 

eligibility  

  

166   

   Full-text articles excluded  

    162 

Papers included in the guideline   

4   

 

  

INCLUDED AS BACKGROUND INFORMATION: 

(Nelson, 2009, NICE, 2015, Gordon et al., 2017, NICE, 2019, Ishizuka, 2021) (De Vos et al., 2010, ACOG, 

2014, Webber et al., 2016) 

Evidence 

Evidence table – FSH  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Gord

on et 

al., 

2017) 

Cohort 

study 

58 women 

with primary 

 

176 with 

secondary  

amenorrhea 

FSH  

(radioimmunoas

say) 

Histologic

al 

evaluatio

n of 

ovarian 

biopsies 

 No follicles in:  

 

Primary 

amenorrhea + 

FHS>33 mIU/ml   

secondary  

amenorrhea am + 

FHS>40 mIU/ml 

Plasma FSH 

levels 

reliably 

predict 

presented 

or absence 

of ovarian 

follicles in 

women with 

amenorrhea 

 

{, 2014 

#2477

} 

  FSH >40 or    Initial laboratory evaluation for suspected primary 

ovarian insufficiency includes measurements of 

basal FSH and basal estradiol levels and tests to rule 

out causes such as pregnancy, thyroid disease, and 

hyperprolactinemia. Gonadotropin and estradiol 

values may be altered by concomitant use of 

hormonal preparations and thus should only be 

obtained in patients who are not taking hormonal 

medications, including OCs. If gonadotropins are 

elevated into the menopausal range (typically, basal 

FSH levels will be greater than 30–40 mIU/mL, 

depending on the laboratory used), a repeat FSH 

measurement is indicated in 1 month. If the result 

indicates that FSH is elevated, a diagnosis of primary 

ovarian insufficiency can be established. Estradiol 
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levels of less than 50 pg/mL indicate 

hypoestrogenism. 

(Ishizu

ka, 

2021). 

review     FSH levels have been used in making the diagnosis 

of POI, but precise cut-off levels have not been 

determined. Initially, a number of papers used 

FSH levels >40, 50, or 20 mIU/ml as the criteria 

based on older reports, but some patients with POI 

sometimes show FSH levels lower than these cut-off 

levels. 

(Nelso

n, 

2009). 

Review       criteria as 

defined by 

the 

reporting 

laboratory 

(FSH level in 

the 

menopausal 

range) 

 

(La 

Marca 

et al., 

2009). 

Cohort 

study 

92 POI: 

66 

=idiopathic  

26 = SCA+ 

Idiopathic POI : 

FSH > 40  

SCA-POI: FSH > 

25 

FSH 

(idiopathi

c vs 

SCA+) 

 SCA+: lower FSH 

levels (median 37 

mIU/ml; range 26-

64 mIU/ml) vs 

idiopathic POI 

(median 99 

mIU/ml; range 61-

166 mIU/ml; 

p=0.001) 

 AMH was 

undetectabl

e in all 

idiopathic 

POI women, 

but normal  

in most 

SCA-POI 

women who 

had been 

diagnosed < 

5 years as 

SCA-POI.  

 Limitation is 

no 

ultrasound 

have been 

performed. 

  

Evidence table – Estradiol  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(ACO

G, 

2014) 

Guideli

ne 

     estradiol 

levels of less 

than 50 

pg/mL 

(183.6 

pmol/L) 

indicate 

hypoestrog

enism 

Guideline 

 

Evidence to recommendations 

QUESTION  What investigations should be performed for diagnosis of POI? 

RECOMMENDATION 

 

HCPs should diagnose POI based on the presence of spontaneous 

amenorrhea or irregular menstrual cycles and biochemical 

confirmation. 
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Desirable effects There is agreement that POI is characterised by oligo/amenorrhoea, and 

that a diagnosis can be established through biochemical confirmation of 

raised gonadotropins, and low estradiol. 

Undesirable effects  It has been shown that FSH levels can fluctuate  (De Vos et al., 2010)  

Underdiagnosis and diagnostic delays have been reported in POI 

Certainty of evidence  Low  

Values    

Balance of effects A clear statement on diagnosis was set to prevent underdiagnosis or 

diagnostic delays 

Resource use, equity, 

acceptability and 

feasibility  

There is no indication that an FSH test would not be available in certain 

contexts 

 

QUESTION  What investigations should be performed for diagnosis of POI? 

GOOD PRACTICE POINT The guideline group recommends the following diagnostic criteria: 

disordered menstrual cycles (spontaneous amenorrhea or irregular 

menstrual cycles) for at least 4 months and an elevated FSH 

concentration > 25 IU/l. 

 

FSH assessment should be repeated after 4–6 weeks if there is 

diagnostic uncertainty. FSH testing for the diagnosis of POI does not 

have to be timed to a specific day of the menstrual cycle. 

 The guideline group recommends that HCPs consider these points when 

diagnosing POI: 

• Pregnancy should be excluded in women presenting with 

amenorrhea. 

• Use of hormonal therapy (including oral, injectable, or long-acting 

contraceptives) may conceal or cause amenorrhea or irregular 

menstrual cycles, and potentially lower FSH concentrations. Some 

hormonal therapy (e.g. combined oral contraceptive) may need to 

be ceased before a diagnosis of POI can be confirmed. 

• Women who had bilateral salpingo-oophorectomy (BSO) before 

age 40 have a diagnosis of POI, and additional diagnostic testing 

is unnecessary. 

 The guideline group does not recommend diagnosing POI based on 

serum estradiol concentrations. However, a low estradiol concentration 

indicates hypoestrogenism, and in combination with an elevated FSH 

concentration, provides additional confirmation of the POI diagnosis. 

Justification for the GPP In the absence of new data, the previous diagnostic criteria were accepted 

by the Guideline development group. An elevated FSH> 25 IU represents 

a value greater than the physiological peak observed in premenopausal 

women and will encompass women with POI due to autoimmune causes. 

Often, the diagnosis is clear after a single biochemical test. Repeat FSH 
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and estradiol testing is indicated where there is uncertainty: as discussed 

below, AMH may sometimes be of value. As fluctuating ovarian function 

may occur with POI, FSH concentrations may also vary considerably, 

including into the normal range. 
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II.2.a. Measurement of AMH in women with POI 

PICO  QUESTION :  WHAT  IS  THE  ROLE  OF  AMH  TO  PREDICT/  DIAGNOSE  

POI? 

Population Women suspected of POI 

Interventions AMH 

Control  

Outcomes Diagnosis of POI 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR 

“gonadal dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR 

“premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR 

"surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND  (AMH 

OR "Anti-Mullerian Hormone" OR "Anti-Mullerian Hormone"[Mesh] OR “Anti-

Muellerian Hormone” OR “Antimullerian Hormone”) 

Flowchart 

Records identified through database 

searches  

  

531   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   497 

Full-text articles assessed for 

eligibility  

  

34   

   Full-text articles excluded  

    28 

Papers included in the guideline   

6   
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Evidence 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Nelso

n et 

al., 

2023) 

system

atic 

review 

41 

publication 

incl 11 

studies 

examining 

the role of 

AMH in the 

diagnosis 

and 

prediction 

of POI 

[n=4537] 

AMH (different 

assays) 

 Values in 

women with 

POI + 

diagnostic 

value  

There was evidence 

that undetectable, 

or extremely low 

AMH, may aid early 

diagnosis of POI in 

young women with 

a family history of 

POI, and women 

presenting with 

primary or 

secondary 

amenorrhoea (11 

studies). 

We identified a small 

number of studies that have 

investigated the value of 

AMH in the diagnosis of POI, 

demonstrating a progressive 

decline in women across the 

stages of declining ovarian 

function to POI, although it 

remained normal in many 

women until POI was 

established (Knauff et al., 

2009; Li et al.,2011; 

Desongnis et al.,2021; Jiao et 

al., 2021). Testing of 

diagnostic accuracy showed 

very good discrimination 

from other causes of 

oligo/amenorrhoea, notably 

PCOS, hypogonadotropic 

hypogonadism and 

hyperprolactinaemia, where 

AMH levels are 

characteristically normal or 

high (Li et al.,2011; 

Barbakadze and 

Kristasashvili, 2014; Bradbury 

et al.,2017; Bell et al., 2021a). 

Thus, serum AMH may be 

useful in young women 

where there is diagnostic 

uncertainty of the cause of 

amenorrhoea, 

with the caveat that AMH 

can be normal in some 

women with incipient POI 

(Guzel et al., 2017). While 

indirect evidence indicates 

AMH may be of value in 

assessing family members of 

a proband with POI (Guzel et 

al.,2017), the Doetinchem 

Cohort Study (de Kat et 

al.,2019) showed low 

discriminatory performance 

of AMH in menopause 

prediction in young women. 

Thus, the general utility of 

AMH in young women 

remains to be confirmed.  

(Ande

rson 

et al., 

2022) 

System

atic 

review  

women 

treated for 

cancer 

AMH (different 

assays) 

 diagnostic 

value for 

ovarian 

reserve and 

POI 

AMH levels were 

strongly impacted 

by anticancer 

treatment, with 

recovery and its 

degree determined 

by treatment 

regimen, age and 

pre-treatment 

AMH level.  

In 16/31 (52%) 

publications, 

oligo/amenorrhoea 

was associated with 

AMH can be used to identify 

the damaging effect of 

cancer treatments on 

ovarian function. 

While there was evidence for 

its value in the diagnosis of 

POI after cancer treatment, 

further studies across a 

range of 

diagnoses/treatment 

regimens and patient ages 

are required to clarify this, 

and to quantify its predictive 

value. A major limitation for 
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lower post-

treatment AMH 

consistent with 

impending POI, 

although 

menstruation 

and/or pregnancy 

were reported in 

patients with low or 

undetectable AMH. 

Long-term (>5 

years) follow-up of 

paediatric patients 

following cancer 

treatment also 

found significantly 

lower AMH 

compared with 

control groups in 

14/20 (70%) of 

studies, with very 

variable effect sizes 

from complete loss 

of AMH to full 

recovery 

depending on 

treatment 

exposure, as in 

adult patients. 

the use of AMH clinically is 

the very limited data relating 

post-treatment AMH levels 

to fertility, duration of 

reproductive lifespan or time 

to POI; analysis of these 

clinically relevant outcomes 

will be important in further 

research., 

(Iwase 

et al., 

2024) 

System

atic 

review  

95 articles AMH clinical 

utility 

 Recommendations 

for practice 

  

(Harlo

w et 

al., 

2012). 

Consen

sus 

    Update of the 

Stages of 

Reproductive 

Aging Workshop 

(STRAW) criteria. 

STRAW + 10 

provides a more 

comprehensive 

basis for assessing 

reproductive aging 

in research and 

clinical contexts. 

 Consensus 

(Ande

rson 

et al., 

2017) 

Cohort 

study 

Cohort of 

premenopa

usal women 

with breast 

cancer 

(n = 73) 

AMH - 24 

months after 

diagnosis 

FSH Value to 

detect POI 

AMH below the 

level of detection 

showed good 

diagnostic accuracy 

for POI (n = 73) 

with ROC area 

under the curve of 

0.86, sensitivity 1.0 

and specificity 0.73 

at the assay limit of 

detection.  

 

In women aged 

>40 at diagnosis 

who did not receive 

goserelin, AMH 

measured at end of 

chemotherapy also 

gave good 

prediction of POI at 

24 months (AUC 

0.89 95% CI 0.75–

1.0, n = 32), with 

sensitivity 0.91, 

specificity 0.82, 

Using this 

sensitive 

AMH assay, 

the finding 

of an 

undetectabl

e AMH level 

in women 

aged >40 at 

the end of 

chemothera

py for eBC 

gave a good 

prediction 

that ovarian 

function 

would not 

return. This 

may allow 

alterations 

in post-

chemothera

py 

endocrine 
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diagnostic odds 

ratio (DOR) 42.8. 

FSH gave slightly 

lower AUC, and 

specificity was low 

at 0.55. Age but not 

tamoxifen 

impacted on AMH 

levels. 

managemen

t. 

(Ande

rson 

et al., 

2022) 

PRECLI

NICAL 

STUDY 

206 

premenopa

usal women 

aged 40–45 

years with 

eBC, before 

and at 

intervals 

after 

chemothera

py.  

AMH   diagnostic 

accuracy of 

AMH for 

loss of 

ovarian 

function at 

30 months 

after 

chemo- 

therapy and 

the 

predictive 

value for 

that of AMH 

measureme

nt at 6 

months 

Undetectable AMH 

showed a high 

diagnostic accuracy 

for absent ovarian 

function at 30 

months with 

AUROC 0.89 (96% 

CI 0.84–0.94, P < 

0.0001). PPV of 

undetectable AMH 

at 6 months for a 

menopausal 

estradiol level at 30 

months was 0.77. In 

multivariate 

analysis age, pre-

treatment AMH 

and FSH, and 

taxane treatment 

were significant 

predictors, and 

combined with 

AMH at 6 months, 

gave AUROC of 

0.90 (95% CI 0.86–

0.94), with PPV 0.79 

for loss of ovarian 

function at 30 

months. 

AMH is a 

reliable 

diagnostic 

test for lack 

of ovarian 

function 

after 

chemothera

py in 

women 

aged 40–45 

with eBC. 

Early 

analysis of 

AMH after 

chemothera

py allows 

identificatio

n of women 

who will not 

recover 

ovarian 

function 

with good 

accuracy. 

  

 

QUESTION  WHAT IS THE ROLE OF AMH TO PREDICT/ DIAGNOSE POI? 

RECOMMENDATION 

GOOD PRACTICE POINT 

Anti-Müllerian hormone (AMH) should not be used as the primary 

diagnostic test for POI.  

Desirable effects The evidence at present does not support its value over the existing, FSH-

based, approach. (summarized in (Nelson et al., 2023))  

Undesirable effects  In some contexts, there may be reasons not to perform an AMH test, for 

example when a low result risks limiting access to fertility treatment.  

Certainty of evidence  As AMH is a direct product of the small growing follicles of the ovary, it 

has theoretical value as a diagnostic test in POI, but more evidence is 

needed to further clarify the clinical value of AMH.  

Values   It may become of value in identifying women at risk of POI, where a risk 

factor is identified, but this is not clearly supported by current evidence. 

Balance of effects Based on the available data, it was decided to only recommend AMH in 

cases of diagnostic uncertainty. 

Resource use, equity, 

acceptability and 

feasibility  

Availability of the test, particularly in primary care, remains limited. 
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Subgroup 

considerations (if 

applicable) 

Not applicable 

 

QUESTION  WHAT IS THE ROLE OF AMH TO PREDICT/ DIAGNOSE POI? 

GOOD PRACTICE POINT The guideline group recommends that AMH testing may be useful to 

confirm POI diagnosis where FSH results are inconclusive, but AMH 

results need to be interpreted within the clinical context.  

 The guideline group recommends that HCPs do not routinely perform 

AMH testing to predict POI due to insufficient evidence of accuracy. 

justification Due to the absence of clear evidence on the clinical relevance,  this GPP 

was added to recommend clinicians to look at the entire clinical picture 

rather than AMH as a stand-alone test. 
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II.3.a Iatrogenic POI  

GOOD PRACTICE POINT The guideline group recommends that HCPs inform women with POI 

of the different causes of POI, the limitations of current knowledge 

and testing for causes of POI, and that an exact cause may not be 

identified.  

 The guideline group recommends that HCPs discuss the risk of POI as 

part of the consent process before a medical or surgical intervention 

that may cause POI.  

 

II.3.b POI and genetic causes 

PICO  QUESTION :  WHAT ARE THE KNOWN CAUSES OF POI  AND HOW SHOULD 

THEY BE INVESTIGATED? 

P I C O 

Patients diagnosed 

with POI (X-

chromosome 

abnormalities) 

Physical examination 

Karyotype testing 

Family history 

 

Gonadal  dysgenesis 

Turner’s syndrome 

Perrault’s syndrome 

46XX gonadal dysgenesis 

46XY gonadal dysgenesis 

as cause of POI 

Patients diagnosed 

with POI 

 

(Genetic cause) 

FRAXA premutations 

Family history  

Genetic testing 

Karyotype testing  

 Fragile X syndrome (FMR1 mutation) as 

cause of POI 

newborn screening 

galactose-1-phosphate uridyl 

transferase 

galactokinase 

UDP galactose epimerase 

Genetic testing 

 Galactosaemia as cause of POI 

Genetic testing 

drooping, tethered eyelids 
 BPES (Blepharophimosis, ptosis and 

epicanthus inversus Syndrome) 

Genetic testing  

Enzyme defects – P450c17 

Small X chromosome defects 

FSH receptor mutations 

LH receptor mutations 

Patients diagnosed 

with POI  

 

(Autoimmun cause) 

Ovarian antibodies  
Autoimmune oophoritis as cause of 

POI or as a marker of risk of other 

endocrinopathies 

Adrenal antibodies 

steroidogenic antibodies 
 

Risk of Addison’s disease  

adrenal insufficiency,  an association of 

POI 

Thyroid function tests 

Thyroperoxidase 

Thyroglobulin 

Thyroid antibodies 

 

Thyroid involvement  

 (hypothyroidism, hypoparathyroidism) 

as an association of POI and a marker 

of risk of other endocrinopathies 

Anti-transglutaminase antibodies 

Anti-tTG antibodies 

anti-gliadin (AGA)  

 Celiac disease  - an association of  POI 

http://en.wikipedia.org/wiki/Anti-gliadin_antibodies
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anti-endomysium (EMA) antibodies 

 Markers for autoimmune disorders 

associated with POI 
 

Autoimmune Polyendocrinpathy 

Syndrome 1 - 

APECED 

Autoimmune Polyendocrinpathy 

Syndrome 2 

Polyglandular syndrome 

Dry-eye syndrome 

Myasthenia gravis 

Rheumatoid arthritis 

Diabetes mellitus 

Systemic lupus erythematosus 

Patients diagnosed 

with POI  (infectious 

cause) 

  
Viral oophritis 

viruses 

Mumps oophoritis, 

Patients diagnosed 

with POI after cancer 

treatment / pelvic 

surgery 

History  
Iatrogenic cause of POI 

(chemotherapy, radiotherapy, pelvic 

surgery) 

Patients diagnosed 

with POI  

(cause unknown) 

  Environmental toxins 

smoking, epilepsy, 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR “Premature 

Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND 

(("karyotype analysis" OR "karyotype testing" OR “genetic analysis” OR “genetic testing” OR "examination" OR "family 

history") AND (“Turner’s syndrome” OR “Turners syndrome” OR (45,X) OR "45,X/46,XX" OR "Turner Syndrome"[Mesh] OR 

"Gonadal Dysgenesis, 46,XX"[Mesh] OR "Gonadal Dysgenesis, 46,XY"[Mesh] OR "Gonadal Dysgenesis, Mixed"[Mesh] OR 

“Perrault syndrome” OR "Perrault's syndrome" OR “Fragile X syndrome” OR "Fragile X Syndrome"[Mesh] OR “Marker X 

Syndrome” OR “Fra(X) Syndrome” OR “Martin Bell Syndrome” OR “FRAXE Syndrome” OR “Mar (X) Syndrome” OR “FRAXA 

Syndrome” OR Abnormalities of the X chromosome OR "Sex Chromosome Disorders of Sex Development"[Mesh] OR 

"Genetic Diseases, X-Linked"[Mesh] OR  "Sex Chromosome Disorders"[Mesh]) OR ((“genetic analysis” OR “genetic testing” 

OR "examination" OR "family history") AND (ATM OR “Ataxia-telangiectasia gene” OR FOXL2 OR “blepharophimosis-

ptosis-epicanthus inversus syndrome” OR BPES OR Galactose-1-phosphate OR galactosaemia)) OR (“Ovarian antibody” 

OR “anti-ovarian antibody” OR “Autoimmune oophoritis”) OR (“Adrenal antibodies” OR “Adrenal antibody” OR 

“steroidogenic antibodies”OR “steroidogenic antibody” OR “Addison’s disease” OR "Addison Disease"[Mesh] OR “adrenal 

insufficiency” OR "Adrenal Insufficiency"[Mesh]) OR (“Thyroid function” OR “Thyroperoxidase” OR “Thyroglobulin” OR 

“Thyroid antibodies” OR “Thyroid antibody” OR “Thyroid involvement” OR hypothyroidism OR "Hypothyroidism"[Mesh] 

OR hypoparathyroidism OR "Hypoparathyroidism"[Mesh]) OR (“Anti-transglutaminase antibodies” OR “Anti-tTG 

antibodies” OR “anti-gliadin” OR “anti-endomysium antibodies” OR EMA OR Celiac disease) OR (“Polyglandular 

syndrome” OR "Polyendocrinopathies, Autoimmune"[Mesh] OR “Dry-eye syndrome” OR "Dry Eye Syndromes"[Mesh] OR 

“Myasthenia gravis” OR "Myasthenia Gravis"[Mesh] OR “Rheumatoid arthritis” OR "Arthritis, Rheumatoid"[Mesh] OR 

“diabetes mellitus” OR "Diabetes Mellitus"[Mesh] OR “Systemic lupus erythematosus” OR "Lupus Erythematosus, 

Systemic"[Mesh]) OR (Iatrogenic OR chemotherapy OR radiotherapy OR “pelvic surgery”) OR (“Environmental factors” OR 

toxins OR toxics OR chemicals OR smoking OR cigarette OR epilepsy) OR (“Viral oophoritis” OR virus OR viral OR Mumps 

OR cytomegalovirus OR HIV OR infection OR infectious OR papillomavirus)) 

 

Literature search was limited to the period between 01/01/2014 and17/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  

Flowchart 
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Records identified through database 

searches  

  

2981   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   2855 

Full-text articles assessed for 

eligibility  

  

126   

   Full-text articles excluded  

    68 

Papers included in the guideline     

44+14 used in narrative discussion   

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table - Chromosomal anomalies  

Ref.  Study 

Type  

Patients  Diagnostic test  Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Frequency of chromosomal anomalies 

(Chen et 

al., 

2023). 

       NARRATIVE 

REVIEW 

(Jiao et 

al., 

2012) 

COHOR

T 

STUDY 

531 Chinese 

patients 

with proven 

POF (FSH > 

40 mIU/ml) 

Karyotype 

analysis and 

correlation to 

phenotypes 

 Prevalence 

Chromosom

al 

abnormaliti

es 

Chromosomal abnormalities were 

present in 64 of 531 (12.1%) POF 

cases, of which 32 were X-structural 

aberrations (7 mosaic): 15 del(Xq), 2 

del(Xp), 11 isochromosomes [6 

i(Xp); 5 i(Xq)], 1 ring chromosome 

(mosaic), 1 inversion (mosaic), 1 

isodicentric chromosome and 1 

complex arrangement. Nine non-

mosaic X-autosome translocations 

were detected, all but 1 involving 

Xq. Aneuploidy without a 

structurally abnormal X was found 

in 19 cases: 7 non-mosaic 45,X, 9 

45,X mosaicisms and 3 47,XXX (1 

mosaic with 46,XX line). Karyotypic 

abnormalities were more frequent 

in patients with primary 

amenorrhea (15/70, 21.4%) than 

those with secondary amenorrhea 

(49/461, 10.6%; P = 0.01). 45,X and 

45,X/46,XX mosaicism were the 

complements most frequently 

associated with primary 

 



 

Guideline POI – ANNEX 8 -Literature report 27 

amenorrhea (46.7%). Two of the 

three cases with 46,XY or 45,X/46,XY 

karyotype presented with 

'secondary amenorrhea'. One 

balanced autosomal Robertsonian 

translocation was also detected. 

(Lakhal 

et al., 

2010) 

Cohort 

study 

1000 POI 

patients 

Frequency of 

chromosomal 

anomalies 

(karyotyping + 

FISH) 

  chromosomal abnormalities: 108 

(10.8%) 

Anomalies in 61 / 432 primary 

amenorrhea patients (14.12%) and 

47 / 568 secondary amenorrhea 

patients (8.27%).  

In 23 POF patients among 200 

(11.5%) with 46,XX normal 

karyotype and explored using 

interphase FISH analysis, the 

percentage of cells with X-

chromosome monosomy was 

significantly higher as compared 

with controls in the same age. 

 

(Silven 

et al., 

2023). 

populat

ion-

based 

study 

5011 

women with 

POI 

Frequency of 

chromosomal 

anomalies 

 OR    OR TS: 275 (95% CI 

68.1 to 1110) 

 

OR other sex 

chromosome 

abnormalities: 12.7 

(95% CI 4.1 to 39.1) 

  

(Kalanta

ri et al., 

2013). 

 primary 

amenorrhea 

vs 

secondary 

amenorrhea 

Abnormal 

karyotypes 

  primary 

amenorrhea (21%) 

vs secondary 

amenorrhea (11%) 

  

Gruber, 

2020 

#161}  

 POI chromosomal 

anomalies 

 Incidence, 

age  

the incidence is 

higher at younger 

age of POI 

diagnosis 

  

Chromosomal Aneuploidy  

Narrative discussion on chromosomal aneuploidy expressed as Turner syndrome (TS), based on the following studies/reports;  

(Taylor et al., 1996, Sybert and McCauley, 2004, Hadnott et al., 2011, Castronovo et al., 2014, Bernard et al., 2016, 

Gravholt et al., 2017, Rossetti et al., 2017, Tuke et al., 2019, Ibarra-Ramírez et al., 2023, Gravholt et al., 2024) 

Narrative discussion on chromosomal aneuploidy expressed as Triple X syndrome, based on the following studies/reports;  

(Sybert, 2002, Tartaglia et al., 2010, Franić-Ivanišević et al., 2016, Berglund et al., 2019, Rafique et al., 2019, Davis et 

al., 2020, Rogol, 2023). 

(Baronc

helli et 

al., 

2011). 

case-

control 

study 

269 women 

with POI 

  TXS 

frequency 

Frequency TXS: 

0.7%  

 

5-fold higher 

prevalence in POI  

compared to 46,XX 

women   

  

(Jiao et 

al., 

2012) 

cohort 

study 

531 women 

with POI 

  TXS 

frequency 

Frequency TXS: 

~0.6% 

  

Gonadoblastoma and dysgerminoma 
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(Liu et 

al., 

2014) 

cohort 

study 

102 women 

with 

differences 

of sex 

developmen

t (DSD) and 

karyotypic Y 

chromosom

e or Y-

derived 

sequences 

16-34 years 

  incidence of 

gonadoblast

omas 

 

optimal 

protocol of 

managemen

t 

17.6% malignancy: 

=>17 

gonadoblastoma +  

1 dysgerminoma  

 

Gonadoblastoma 

were observed in 

2/21 patients with 

sex chromosome 

structural 

abnormalities 

(9.5%), 3/33 

patients with 

gonadal dysgenesis 

(9.1%), 9/30 

patients with CAIS 

(30.0%) and 3/18 

patients with PAIS 

(16.7%). 

 Cohort: 

47.1% 

complete/p

artial 

androgen 

insensitivity 

syndrome 

(CAIS/PAIS) 

(46XY),  

32.4% 

gonadal 

dysgenesis 

(46XY)  

20.1% mixed 

gonadal 

dysgenesis 

(with sex 

chromosom

e structural 

abnormaliti

es). 

(Dendri

nos et 

al., 

2015) 

Retrosp

ective  

cohort 

study 

16 patients 

with 

karyotype of 

45,X/46,XY 

or variant 

who 

underwent 

gonadecto

my  

  incidence of 

gonadoblast

omas 

In patients who 

underwent bilateral 

gonadectomy, 

gonadoblastomas 

were detected in 

36.4% (4 of 11), and 

all were identified 

in patients with 

normal female 

external genitalia (4 

of 8 [50.0%]). 

  

(Matsu

moto et 

al., 

2020) 

cohort 

study 

34 TS 

patients 

with Y 

chromosom

e material 

present 

  incidence of 

gonadoblast

omas 

18% (6 of 34) 

 

 

unilateral 

dysgenetic testis 

and a contralateral 

streak gonad 

detected in 20 

(59%), bilateral 

streak gonads in 9 

(26%), and bilateral 

dysgenetic testes in 

5 (15%).  

  

 

Evidence table - FMR1 premutation  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Murray 

et al., 

2014) 

cohort 

populat

ion 

study 

254 women 

with POI  

and 1881 

with early 

menopause 

 

Breakthroug

h 

Generations 

Study, UK 

FMR1 CGG 

repeat number 

 prevalence 

of FMR1 

premutation 

2.0% in women 

with POI, 0.7% in 

early menopause, 

and 0.4% in 

controls, 

corresponding to 

OR of 5.4 (95% CI 

1.7 to 17.4; 

p=0.004) for POI 

and 2.0 (95% CI 0.8 

to 5.1; p=0.12) for 

early menopause 
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(Tosh et 

al., 

2014). 

Cohort 

Study 

289 POI 

samples and 

360 control  

FMR1 

premutation 

testing 

 FMR1 

premutation 

frequency 

29 different CGG repeat sizes 

(alleles), ranging from 7 to 40. 

Within this population, we found 

that the CGG repeat length 

polymorphisms were within the 

normal range of 6-55 in both 

patients as well as control samples. 

no 

association 

between 

FMR1 

premutation 

and POI in 

the study 

meta-

analysis 

11 case-

control 

studies: 

1,313 POI 

and 3,132 

control 

  significant difference in the 

incidence of FMR1 premutation 

between POI cases and control 

subjects with p value <0.001 (OR 

5.41; 95 % CI 2.53, 11.61). 

Asian 

population   

(Guo et 

al., 

2014). 

case-

control 

study 

379 Chinese 

women with 

well-defined 

46, XX non-

syndromic 

sporadic POI 

and 402 

controls. 

FMR1 

premutation 

testing 

 FMR1 

premutation 

frequency 

0.5% (2/379) in POI, 0% in controls 

The prevalence of intermediate 

FMR1 (41-54) was not increased 

significantly in sporadic POI vs 

controls (2.9% vs. 1.7%, P = 0.343).  

POI more often carried a single 

additional CGG repeat in a single 

allele vs fertile women (allele-1: 29.7 

vs. 28.8, P<0.001; allele-2: 32.6 vs. 

31.5, P < 0.001).  

POI patients with both alleles of 

CGG repeats outside (below or 

above) the normal range (26-34) 

showed an earlier age of cessation 

of menses than those with two 

alleles within normal range (hom-

high/high vs. norm: 20.4 ± 4.8 vs. 

24.7 ± 6.4, p < 0.01; hom-low/high 

vs. norm: 18.7 ± 1.7 vs. 24.7 ± 6.4, p 

< 0.01). 

Asian 

population   

(Tang 

and Yu, 

2020). 

cross-

section

al, case-

control 

study 

124 POI 

57  DOR  

111 normal 

menopausal 

controls.  

FMR1 

premutation 

testing 

 FMR1 

premutation 

frequency 

two premutation carriers in the POI 

group (1.6%) and one in the control 

group (0.9%).  

frequency of FMR1 premutations 

was not different between POI or 

DOR and controls.  

The most common CGG repeat was 

29 and 30, and the repeat length for 

allele 2 had a secondary peak 

around 36-39 repeats. 

Asian 

population   

(Huang 

et al., 

2019). 

meta-

analysis 

18 case-

control or 

cohort 

studies 

involving 

3394 

idiopathic 

POI patients 

and 8461 

controls  

FMR1 

premutation 

testing 

 FMR1 

premutation 

frequency 

and 

association 

FMR1 gene premutation is 

significantly associated with overt 

POI (OR = 8.13; 95% CI: 4.35-15.19; 

p < .00001), whereas there was no 

significant correlation between 

intermediate repeat length and 

overt POI (OR = 0.86; 95% CI: 0.62-

1.18; p = .34).  (based on 13 studies, 

n=2047 POI + 6912 Controls) 

 

Association between premutation 

and occult POI was significant (p < 

.00001), with a pooled fixed effects 

OR of 11.32 (4.45-28.80), and no 

significant correlation of 

intermediate size to occult POI was 

found in the case-control 

comparison (OR = 1.00; 95% CI: 

0.68-1.47; p = .98).   (based on 7 

studies, n=1347 POI + 1948 

Controls) 
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(Movag

har et 

al., 

2019) 

populat

ion-

based 

cohort 

20 000 

patients, 

FMR1 

genotyping. 

FMR1 

premutation 

testing 

 anxiety increased rates of anxiety 

conditions in both female and male 

premutation carriers compared to 

non-carriers 

 

  

  

Other genetic causes of POI  

POI -type Country Prevalence of gene 

positivity 

Comments Reference 

Familial or consanguineous 

POI 

Turkey 30.5%  (Jolly et al., 2019) 

Familial or consanguineous 

POI 

North Africa + Turkey 36.7 % Panel with 88 and 95 

validated genes 

(Heddar et al., 2022). 

sporadic + familial POI International (n=375) 29.3% Panel with 88 and 95 

validated genes 

(Heddar et al., 2022) 

Sporadic POI Europe  26% Panel with 88 and 95 

validated genes 

(Heddar et al., 2022) 

Sporadic POI China (n=1030) 23.5% whole-exome 

sequencing 

(Ke et al., 2023) 

Syndromic POI  58.3% Panel with 88 and 95 

validated genes 

(Heddar et al., 2022) 

POI - Primary amenorrhea China (n=1030) 28.5% whole-exome 

sequencing 

(Ke et al., 2023). 

POI - Secondary amenorrhea China (n=1030) 17.8% whole-exome 

sequencing 

(Ke et al., 2023). 

POI Brazil  12-20%  (Yang et al., 2019) 

POI (idiopathic) China (n=74) 15.07% Targeted NGS (Shen et al., 2021) 

POI China (n=500) 14.4% NGS (Luo et al., 2023) 

POI Norway (n=100) 16%  (Vogt et al., 2024) 

 

QUESTION  What are the known causes of non-iatrogenic POI and how should they 

be investigated? 

GOOD PRACTICE POINT The guideline group recommends that HCPs discuss the implications 

of genetic testing before the test is performed. Referral for 

comprehensive genetic counselling should be considered.  

Justification Any genetic test should only be performed after informing the patient of the 

nature of the tests, the implications, and possible associated comorbidities. 

Genetic counselling should include education on the usefulness and impact of the 

tests on the patient, but also the possibility and implications for their families. 

Specific guidance on genetic counseling is outside the scope of the current 

guideline, but it should adhere to the relevant national guidelines.  

Information and written consent should be obtained from the patient and all family 

members tested before genetic testing. 

 

QUESTION  What are the known causes of non-iatrogenic POI and how should they 

be investigated? 
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RECOMMENDATION  Chromosomal analysis testing is recommended for all women with non-

iatrogenic POI.  

FMR1 premutation (Fragile X syndrome gene) testing is recommended for 

all women with non-iatrogenic POI  

Desirable effects Chromosomal anomalies are common among women with POI, affecting 10-13% 

of patients. FMR1 premutations are found to in 1 to 5% of women with sporadic 

POI and up to 13% in women with a positive family history of POI 

Undesirable effects   

Certainty of evidence  NA  

Values   Identifying the genetic cause of POI can be helpful for patients and families. 

Balance of effects Based on the significant prevalence of chromosomal anomalies in women with POI 

and the implications thereof, chromosomal analysis is recommended. 

Based on its prevalence and potentially severe implications, Fragile X premutation 

testing is indicated in all women diagnosed with POI.  This needs to be performed 

as a specific test as multigene panels and NGS are not useful in detecting FMR1 

premutation. Genetic counselling for FMR1 should include education about FMR1-

related disorders and the possibility and implications for the patients and their 

families (Poteet et al., 2023).  

Resource use, equity, 

acceptability and feasibility  

There were no concerns on the availability and acceptability of testing for 

Chromosomal anomalies or FMR1 premutation. 

Subgroup considerations (if 

applicable) 

NA 

 

 

QUESTION  What are the known causes of non-iatrogenic POI and how should they 

be investigated? 

RECOMMENDATION  Where available and after comprehensive genetic counselling, additional 

genetic testing (e.g. next-generation sequencing) can be offered to all 

women with non-iatrogenic POI to identify other potential genes that may 

cause POI  

Desirable effects potential of the tests to uncover a genetic cause for POI which has psychological 

benefits for the patients and their family and allows genetic counselling and 

personalised patient care.  

Large cohorts of women with POI shown diagnostic positivity in up to 30% using 

NGS 

Undesirable effects  NA 

Certainty of evidence  NA  

Values   Identifying the genetic cause of POI can be helpful for patients and families. 

Balance of effects Testing can be considered where available   

Resource use, equity, 

acceptability and feasibility  

NGS is not universally available to women with POI. - The availability of NGS tests 

in specialised laboratories and the associated costs are currently barriers to 

widespread use. 

Subgroup considerations (if 

applicable) 
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QUESTION  What are the known causes of non-iatrogenic POI and how should they 

be investigated? 

GOOD PRACTICE POINT The guideline group recommends that the age of a woman with POI 

should not be used to restrict access to genetic testing.  

Justification For equity reasons, and based on the observation that genetic causes can be 

identified also if women are older at the time of testing 

 

II.3.c POI and autoimmune causes 

PICO  QUESTION :  WHAT ARE THE KNOWN CAUSES OF POI  AND HOW SHOULD 

THEY BE INVESTIGATED? 

PICO terms and search string are included above.  

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table - Markers of autoimmune oophoritis  

(references from studies prior to 1990 were included in the text for completeness, but not detailed in 

the evidence table (Vallotton and Forbes, 1966, Blizzard et al., 1967, Tang and Faiman, 1983, Coulam 

and Ryan, 1985, Moncayo et al., 1989)). 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Bakalov 

et al., 

2005) 

Cohort 

study 

123 

consecutive 

POI  patients all 

received ACTH 

test and 

adrenal 

antibody 

testing 

Adrenal Ab screen 

followed by ATCH 

stim test and 

Aldo/Renin ratio 

 association 

with 

autoimmunit

y 

4/123 previously 

unsuspected had adrenal 

insufficiency. They all had 

pos adrenal abs and 21 OH 

abs.  

2 other women had false 

pos ACTH test. 

Overall 6/123 had pos AB 

test.  

A morning cortisol was 

misleadingly normal in 3/4 

women wit adrenal 

insuffiency. 

 

Sp POI adrenal auto abs are 

highly associated with prim 

adrenal insuff. (p< 0.001) 

sens 1.0; spec 0.98; 

PPV=0.67; NPV=1.0 

 

3.2% prevalence among 123 POI 

women (95% CI 0.2-6%)  

All POI women should be 

screened for adrenal antibodies. 

ACTH should not be used as a 

routine screening tool, as 2/123 

were false pos. Morning cortisol 

should not be used as screening 

tool as ¾ of the women with 

adrenal insufficiency were normal.  

(Hoek et 

al., 1997) 
Review    association 

with 

autoimmunit

y 

 POI in 

association 

with adrenal 

autoimmunity 

and/or 

Addison's 

Narrative 

review, used as 

background 

information 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

disease (2-10% 

of the 

idiopathic POI 

patients) is 

indeed an 

autoimmune 

disease. 

(Khastgir 

et al., 

1994) 

Opinion       used as 

background 

information 

Antibody tests and prevalence 

(Chen et 

al., 1996) 
Cohort 

study 

Auto 

antibodies in 

women with: 1. 

APS ; 2., APS 2; 

3.  pos ACA 

without 

Addisons 

disease; 4. 

Addison’s 

disease; 5. 

Patients with 

isolated POF  

(without ACA) 

(n=17)  

Abs: ACA, SCA, 

17OH, p450SCC, 

21OH 

 Ab positivity Effectively all negative for 

POI only – 1 result for 

17OHP equivocal 

No isolated 

POF patients 

were pos for 

P450scc, 21 OH 

antibodies and 

only one (in the 

low range) was 

pos for 17 OH 

antibodies.  

 

 

(Falorni 

et al., 

2002) 

Cohort 

study 

135 POI Abs 21OH, 17OH, 

P450SCC 

Follow up with AMH 

data not useful as no 

controls 

 Ab positivity 35/135 positive for one of 

the 3 

   

(Dal Pra 

et al., 

2003) 

Cohort 

study 

62 total. 15 with 

POI and Add; 

26 with other AI 

and 31 isolated 

Abs: ACA, SCA, 

17OH, p450SCC, 

21OH 

 Ab positivity Useful outcome for 31 

Isolated POI: 10% positive 

for both SCA, 13% for ACA 

and 21OHP 

SCA and ACA, 

21OHP - Ab 

testing may be 

useful 

Not clear if the 

subjects 

overlap with 

earlier 1997 

paper from 

same group 

(La 

Marca et 

al., 2010) 

Cohort 

study 

auto immune 

POI. 

21-OH antibody test  Ab positivity 21-OH antibody test is the 

marker with the highest 

diagnostic sensitivity for 

auto immune POI. In the 

absence of 21OHAB, < 0.5% 

of POI can be found pos for 

ovarian/17OH , P450AB in.  

In SCAPOI selective 

destruction of theca cells 

takes place, resulting in low 

E2 (no substrate), high FSH, 

high Inhibin B and normal 

AMH (for several years, but 

not always, after 5 years 

AMH is no longer detectable 

in 93% of women) 

By measuring 

steroidogic 

antibodies 4-

5% of SCA POI 

can be 

detected.  

This is 

important 

when in vitro 

folliculogenesis 

of ivm is will be 

possible. And 

also research 

regarding 

autoimmune 

treatment  

Measuring 21 

OH AB and 

possibly Inhibin 

B and AMH   

(Gao et 

al., 2017) 
Study 250 patients 

with POI and 

256 age-

matched 

healthy women 

Incl: secondary 

amenorrhea for 

at least 4 

months before 

the age of 40 

years, and two 

Detection of AAA 

was by indirect 

immunofluorescenc

e assay on monkey 

adrenal gland 

sections + Non-

organ-specific 

antibodies (ANA, 

ACA, and anti-

dsDNA) were 

determined by 

 Ab positivity In 48 out of 250 women with 

POI (19.2%) AAA was found 

positive, which is 

significantly higher than 

controls (15/256, 5.9%) 

(P<0.01). 

For non-specific antibodies-

ACA, ANA and anti-dsDNA, 

no differences were found 

between the POI and control 

groups.  

Significantly 

higher positive 

frequency of 

AAA in patients 

with POI 

confirmed the 

role of 

autoimmune 

disturbance in 

POI 

pathogenesis 

Ref High prev 

AAAs in POI but 

AAAs are 

unspecific 

markers of 

ovarian 

autoimmunity 

so  
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

serum FSH > 40 

IU/l (drawn 

more than 1 

month apart   

commercially 

available enzyme-

linked 

immunosorbent 

assays + Ovarian 

biopsy was 

conducted to 

confirm the 

presence of 

histologically 

autoimmune 

oophoritis.  

No significant clinical or 

biochemical differences 

between patients with 

positive and negative AAA 

(including ovarian histology 

of 6 AAA+ and 7 AAA- 

women). 

15 AAA pos women 

followed-up for 3 years, only 

one showed symptoms of 

Addison’s 

This suggests 

that AAA may 

serve as a 

marker for 

ovarian 

autoimmunity. 

(Forges 

et al., 

2004) 

Review       Used as 

background 

information 

{Ryan, 

2004 

#342} 

Case 

report 

patient with 

myasthenia 

gravis and POI 

     Used as 

background 

information 

(Kelkar et 

al., 2005) 
Cohort 

study 

15 POI, 7  

normally 

cycling and 8 

menopausal 

women 

antiovarian 

antibodies (AOA) by 

immunohistochemis

try 

 Ab positivity 10 /15 POI (66.6%) Of these, 

two demonstrated 

antibodies to the zona 

pellucida (ZP) as well as 

strong immunoreactivity to 

granulosa cells (Azg) 

1/15 controls 

ZP is an 

important 

ovarian antigen 

in autoimmune 

POI 

 

 

(Sundbla

d et al., 

2006) 

Cohort 

study 

110 POI + 60 

normally 

menstruating 

women with no 

record of 

autoimmune 

diseases 

(controls). 

antiovarian 

antibodies (AOA) 

 Ab positivity 21/110 POI  

0/60 controls  

 

After purification and 

analysis by mass 

spectrometry, the antigen 

was identified as alpha-

enolase. 

Determination 

of the presence 

of circulating 

anti alpha-

enolase 

antibodies 

might be 

instrumental in 

identifying a 

possible 

autoimmune 

aetiology for 

POI. 

 

(Takamiz

awa et 

al., 2007) 

Cohort 

study 

27 idiopathic 

POI, 30 control 

women, and 30 

healthy males 

antizona pellucida 

(ZP) antibodies 

 Ab positivity 7/27 POI 

0/60 controls  

sera from POI patients 

reacted significantly 

stronger than those of 

control women and healthy 

males. However, no obvious 

difference could be found by 

the same assay using 

porcine ZP among these 

three groups. 

Some 

idiopathic POF 

patients have 

anti-ZP 

antibodies in 

their sera, 

which were 

detected with 

high specificity 

by a newly 

developed 

microdot assay 

using a very 

small amount 

of human ZP. 

 

(Pires 

and 

Khole, 

2009) 

Cohort 

study 

50 POI, 65 

infertile 

women, and 60 

normally 

menstruating 

fertile women 

autoantibodies to 

human heat-shock 

protein 90-beta - 

HSP90 

 Ab positivity presence of ovarian 

autoantibodies to human 

HSP90 in sera of women 

with infertility. 

HSP90 could be 

involved in 

human ovarian 

autoimmunity 

and thereby be 

a causative 

factor in early 

ovarian failure. 

 

(Luborsk

y et al., 

1999) 

Cohort 

study 

30 POI Antibodies to ovary 

(OVAB), thyroid 

(THYAB; thyroid 

 prevalence Organ-specific antibodies 

(ovary and thyroid) were 

present significantly greater 

only ovarian 

antibodies 

were 

 



 

Guideline POI – ANNEX 8 -Literature report 35 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

38 + 15 

unexplained 

infertility (UI) 

12 normal 

cycling  

53  blood bank 

controls 

peroxidase and 

thyroglobulin), 

cardiolipin, and 8 

nuclear antigens 

were assessed by 

enzyme 

immunoassay 

frequency than non-organ-

specific antibodies (nuclear 

and cardiolipin) in POI and 

UI (60% (50/83) vs 16% 

(13/83) resp; P<0.0001).  

OVAB (53%, 44/83) were 

significantly more frequent 

than THYAB (30%, 25/83) in 

POI and UI (P = 0.0030). 

THYAB did not differ among 

all groups (P = 0.78). In POI 

and treated or untreated UI  

OVAB frequencies were 53, 

61, and 33%, respectively, 

and were significantly more 

frequent than in the 

population (17%) (P = 

0.0001). 

significantly 

more frequent 

than other 

antibody 

markers of 

autoimmunity 

in POI and UI. 

 

(Wheatcr

oft et al., 

1994) 

Study 45 POI (5 

iatrogenic 

ovarian failure, 

9 associated 

autoimmune 

disease, and 27 

idiopathic) 

4 women with 

infertility due to 

Turner's 

syndrome  

41 pre- and 

post-

menopausal 

controls. 

ovarian antibodies  frequency  24% and 60% of the ovarian 

failure patients reacted in an 

ELISA (P < 0.05 and P < 

0.001 compared with 

controls) 

The apparent aetiology of 

ovarian failure did not 

correlate with the presence 

of ovarian antibodies. 

ovarian 

antibodies are 

common in 

POI, but their 

specificity and 

pathogenic role 

are 

questionable 

 

(Novosad 

et al., 

2003) 

Cohort 

study 

26 young 

women with 

46,XX 

spontaneous 

POI 

26 control 

women with 

regular 

menstrual 

cycles 

(matched for 

age, race, and 

parity)  

26 control men 

ovarian antibody test 

+ other 

autoantibodies 

associated with 

ovarian 

autoimmunity. 

 Ab positivity POI:  increased incidence of 

thyroid and gastric parietal 

cell autoimmunity (p < 0.05).  

 

ovarian antibodies 

50% in POI 

31% in control women 

  

ovarian 

antibodies as 

detected by 

this indirect 

immunofluores

cence method 

have poor 

specificity. The 

specificity of 

any ovarian 

antibody test 

should be 

established 

before it is used 

clinically. 

 

(Winqvist 

et al., 

1995) 

Study patients with 

Addison's 

disease (n = 13) 

and APS-I (n = 

7) 

Ab to cytochrome 

P450 enzyme 21-

hydroxylase and the 

side-chain cleavage 

enzyme (SCC) 

    Background 

info as no POI 

patients 

(Arif et 

al., 1999) 
Cohort 

study 

48 POI Ab to 3BHSD  Ab positivity 10/48 positive Ab 3BHSD 

could be a 

marker for POI 

 

(Reato et 

al., 2011) 
Cohort 

study 

258 but only 52 

with POI 

StCA, 17OHP and 

P450SCC Abs 

   StCA ab is a 

marker for POI 

in pts with 

established 

Addison’s 

This only 

addresses 

women with 

established 

Addison’s then 

screening for 

POI.  Not really 

informative. 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Brozzett

i et al., 

2015) 

Case 

control 

study 

1) 172 

Addisons 

disease,   

2)  41 Addison 

and POI,  

3) 119 

idiopathic POI,  

4) 19  APS1 

5) 211 healthy 

controls

 P

OI (all  with  

46,XX  

karyotype  and  

negative  for 

FRAX) 

With onset  of  

clinical  and  

biochemical 

signs of 

hypergonadotr

ophic 

hypogonadism 

before the  age 

of 40  year 

radioimmuno assay 

for NALP5/MATER 

 When 20  

000  cpm  of  

35S-

NALP5/MAT

ER  was  

used,  33.4%  

±  7.3%  of  

thetracer  

was  

immunopre-

cipitated  by  

the  positive  

control  

serum  as  

compared  

with  1.0%  ±  

0.2%  

immunoprec

ipitation 

obtained 

with the two 

negative 

control sera. 

 

NALP5/MAT

ER index 

0.008 ± 

0.009, and 

the upper  

level  of  

normal  was  

set  at  0.035. 

0 of 119 idiopathic POI 

0 of 109 healthy controll  

 

This study  demonstrates  

that  three  groups  of  

patients  with  different  

autoreactivity to  NALP5-

MATER  exist: patients  with 

APS1 who show the 

strongest reactivity,  patients 

with AAD and POI who  

show  a  less frequent  but 

still statistically significant 

reactivity,  and patients  with  

idiopathic  POI  and  healthy  

control  subjects  who  do  

not  exhibit  any  (or  almost  

any) autoreactivity at all. 

 Ref NALP5 

autoantibody 

tests do not 

give additional 

information 

regarding 

ovarian 

autoimmunity 

(Betterle 

et al., 

2005) 

Cohort 

study 

100 patients 

with ACA/21 

OH pos  

   Risk of Addison’s disease in 

patients with ACA/21 OH 

pos : 

31/100 patients developed 

clinical AD after 3-121 

months   

It is important 

to perform 

ACTH test s in 

patient s with 

pos ACA/21 

OH antibodies.  

 

(Del Pilar 

Larosa et 

al., 2018) 

Cohort 

study 

100 

autoimmune 

Addison's 

disease 

steroid 21-

hydroxylase (21-OH 

Ab) ELISA 

steroid 

21-

hydroxyla

se (21-OH 

Ab) 

immunop

recipitatio

n assay 

based on 

125I-

labeled 

21-OH. 

 86 (86%) were positive for 

21-OH Ab whereas 84 (84%) 

were positive in 

immunoprecipitation assay. 

 

Controls positive by ELISA: 

6/928  (0.6%) healthy adult 

blood donors,  

1/49 (2.0%) adults with type 

1 diabetes mellitus (T1DM)  

0/50 Graves' disease  

0/29 celiac disease  

0/9 SLE 

0/20 rheumatoid arthritis   

 

2/51 (3.9%) children with 

GD, 3/69 (4.3%) children 

with Hashimoto's thyroiditis 

(HT) and 3/119 (2.5%) 

children with T1DM alone or 

associated with 

autoimmune thyroid 

disorders were ELISA 

positive. 

The new assay 

should be 

useful for 

screening 

patients known 

to be at 

increased risk 

of developing 

clinical 

autoimmune 

Addison's 

disease 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Vogt et 

al., 2022) 
Cross 

sectional 

study 

6870 women 

from 15 study 

centers in 8 

European 

countries –  

Post-

menopausal 

1448 

Menopause < 

40 years 195 

autoantibodies 

against 21 OH and 

SCC 

  POI identified in 2.8% 

Iatrogenic causes found in 

91 (47%) and non-ovarian 

causes in 27 (14%) women, 

while 77 (39%) women were 

classified as POI of unknown 

cause, resulting in a 1.1% 

prevalence of idiopathic POI. 

After adjustments nulliparity 

was the only variable 

significantly associated with 

POI (OR 2.46; 95% CI 1.63–

3.42). Based on the presence 

of autoantibodies against 21 

OH and SCC, 4.5% of POI 

cases were of likely 

autoimmune origin. 

POI affects 

1.1% of all 

women and 

almost half of 

the women 

with premature 

menopause. 

Autoimmunity 

explains 4.5% 

of these cases 

judged by 

positive 

steroidogenic 

autoantibodies 

 

(Vogt et 

al., 2024) 
cross-

sectional 

study 

100 women 

with newly 

diagnosed POI 

of unknown 

cause 

standard 

recommended 

diagnostic 

investigations 

including screening 

for chromosomal 

anomalies and 

premutations in the 

fragile X mental 

retardation 1 gene 

(FMR1) we used 

whole exome 

sequencing, 

including targeted 

analysis of 103 

ovarian-related 

genes, and assays of 

autoantibodies 

against steroid cell 

antigens. 

 Diagnosis/pr

evalence 

autoimmune POI in 3%   

 

Evidence table Associated autoimmune disease. 

(references from studies prior to 1990 were included in the text for completeness, but not detailed in 

the evidence table (Coulam, 1983)) 

Ref.  
Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Kirshenb

aum and 

Orvieto, 

2019) 

Review POI and 

autoimmunit

y.  

 

PubMed/ME

DLINE and 

the Cochrane 

library were 

searched for 

the best 

available 

evidence on 

this topic 

   Patients with POI and 

coexisting 

autoimmunity are 

indistinguishable 

from those with 

negative 

autoimmune screen 

with regard to age of 

onset, prevalence of 

primary amenorrhea, 

or their endocrine 

profiles.  

A specific noninvasive 

reliable diagnostic 

test for the diagnosis 

of an autoimmune 

etiology is lacking; 

therefore, patients 

should be screened 

Nowadays, 

guidelines for 

the treatment 

of 

autoimmune 

POI are not 

available. 

Large clinical 

studies are 

needed to 

investigate 

the true 

impact of 

autoimmunit

y on POI and 

to identify the 

selected 

groups of 

patients who 

Good 

overview of:  

The immune 

system and 

ovarian 

physiology 

Autoimmune 

Oophoritis 

POI and 

autoimmune 

disorders 

Treatment of 

autoimmune 

POI 
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for the most 

common 

autoantibodies, i.e., 

steroid cell 

antibodies, anti-

ovarian antibodies, 

and anti-thyroid 

antibodies. 

Moreover, treatment 

strategies to POI 

infertility are lacking 

and controversial. 

are most 

likely to 

benefit from 

immunossup

rresive 

treatment 

(La Marca 

et al., 

2010) 

       See above  

(Panay et 

al., 2020). 
Guidelin

e 

      Used as  

background 

information 

(Bakalov 

et al., 

2005) 

       See above 

(Reato et 

al., 2011) 

 

       See above 

(Vogt et 

al., 2021) 
       See above 

(Webber 

et al., 

2016) 

Guidelin

e 
      Used as 

background 

information 

(Husebye 

et al., 

2018) 

Review Autoimmune 

Polyendocrin

e Syndromes 

     Used as 

background 

information 

(Saari et 

al., 2020) 
Longitu

dinal 

follow-

up study 

40 females 

with APECED 

aged ≥12 

years  

 

APECED = 

autoimmune 

polyendocrin

opathy-

candidiasis-

ectodermal 

dystrophy, 

also called 

autoimmune 

polyendocrin

e syndrome 

type I.  

 

Follow up to 

the average 

age of 37.3 

(range: 14.6-

61.9) years; 16 

females 

(40%) were ≥ 

40 years. 

Diagnosis of POI 

was based on 

delayed puberty or 

POI symptoms 

with amenorrhea, 

and/or FSH ≥40 

IU/L. R  

 Prevalence of 

POI 

Pubertal 

development started 

spontaneously in 34 

patients and 29 had 

spontaneous 

menarche. POI 

developed in 28 

patients (70%) at the 

median age of 16.0 

years (range: 11.3-

36.5), and in 20 of 

them (71%) before 

attaining adult 

height. In 11 cases 

puberty was induced 

or completed by 

hormonal therapy. 

Patients with POI 

were significantly 

shorter at menarche, 

but adult heights did 

not differ from non-

POI females. Patients 

with POI had more 

often primary 

adrenocortical 

insufficiency (93% vs 

58%, P = 0.017) and 

ovarian antibodies 

(81% vs 30%, 

P=0.003) compared 

to those with normal 

ovarian function (n = 

12). 

POI 

developed in 

the majority 

of patients 

with APECED, 

often before 

or shortly 

after 

menarche. 
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(Garelli et 

al., 2021) 
Cohort 

study 

158 Italian 

APS-1 

patients (103 

females and 

55 males; F/M 

1.9/1) at the 

onset and 

during a 

follow-up of 

23.7 ± 15.1 

years. 

Autoimmune 

conditions and 

associated 

autoantibodies 

(Abs) were 

analyzed in AIRE 

mutations were 

determined.   

 POI 

prevalence 

The prevalence of 

APS-1 was 2.6 

cases/million (range 

0.5-17 in different 

regions). At the onset 

93% of patients 

presented with one 

or more components 

of the classical triad 

and 7% with other 

components. At the 

end of follow-up, 

86.1% had CH, 77.2% 

AD, 74.7% CMC, 

49.5% POI, 29.7% 

autoimmune 

intestinal dysfunction, 

27.8% autoimmune 

thyroid diseases, 

25.9% autoimmune 

gastritis/pernicious 

anemia, 25.3% 

ectodermal 

dystrophy, 24% 

alopecia, 21.5% 

autoimmune 

hepatitis, 17% vitiligo, 

13.3% cholelithiasis, 

5.7% connective 

diseases, 4.4% 

asplenia, 2.5% celiac 

disease and 13.9% 

cancer.   

APS-1 is a 

rare disorder 

presenting 

with the three 

major 

manifestation

s and 

associated 

with different 

AIRE gene 

mutations. 

IFNωAbs are 

markers of 

APS-1 and 

other organ-

specific 

autoantibodi

es are 

markers of 

clinical, 

subclinical or 

potential 

autoimmune 

conditions. 

 

Autoimmune thyroid hormone disorders 

(Silva et 

al., 2014) 
opinion       Propose 

diagnostic 

criteria for 

evaluating 

autoimmune 

cause of POI 

(Kirshenb

aum and 

Orvieto, 

2019) 

       See above  

(Chaker 

et al., 

2022) 

Review        Background 

on 

Hypothyroidi

sm  

(Grossma

nn et al., 

2020) 

Cohort 

study 

52 POI, aged 

18-40 years 

screened by a 

rheumatologist for 

the presence of 

underlying 

autoimmune 

disease 

 Prevalence Of 52 participants, 

40.4% (n = 21) had at 

least one confirmed 

autoimmune disease, 

including 

Hashimoto's disease, 

systemic lupus 

erythematosus, 

rheumatoid arthritis, 

psoriasis, Crohn's 

disease, 

polyglandular 

autoimmune 

syndrome and 

coeliac disease. 

Response rates for 

hormonal stimulation 

therapy were low and 

the presence of 

autoimmune disease 

was associated with 

We found a 

high 

prevalence of 

autoimmune 

disease in 

women with 

POI. 

Screening for 

autoimmune 

diseases 

should be 

offered to all 

women with 

POI. 
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poor infertility 

treatment outcome. 

(Hsieh 

and Ho, 

2021) 

Cohort 

study 

Patients with 

autoimmune 

thyroid 

disease 

between 20 

and 40 years 

of age: 

Hashimoto’s 

and Grave’s. 

The 

comparison 

cohorts 

consisted of 

patients in 

without 

autoimmune 

thyroid 

disease 

matched by 

age at a ratio 

of 1:4 

  incidence POI Hashimoto patients 

exhibited an 89% 

higher risk of 

amenorrhoea (95% 

CI 1.36–2.61) and a 

2.40-fold higher risk 

of infertility due to 

ovarian failure than 

the non-HDsubjects 

(HR 2.40, 95% CI 

1.02–5.68).  

Graves patients 

exhibited a 68% 

higher risk of 

amenorrhoea (95% 

CI 1.43–1.98) after 

adjustment.  

According to the 

Kaplan–Meier 

analysis, the 

cumulative incidence 

of amenorrhoea and 

menopausal 

syndrome was 

significantly higher in 

women with  thyroid 

autoimmunity than in 

the control groups. 

Autoimmune 

thyroid 

disease is 

highly 

associated 

with POI, the 

options for 

infertility 

treatment 

may be re-

directed to 

more efficient 

methods in 

infertile 

patients 

diagnosed 

with the 

disease. If the 

ovarian 

reserve is 

normal at the 

time of 

diagnosis of 

thyroid 

autoimmune 

disease, close 

follow-up of 

ovarian 

reserve may 

be highly 

recommende

d. 

Ref higher 

incidence POI 

in 

autoimmune 

thyroid 

disease. 

Incidence of 

amenorrhoea 

of the 

Hashimoto 

and controll 

cohorts were 

12.6 and 9.03 

per 1000 

person-years 

Incidence 

rates of 

amenorrhoea 

of the Graves 

and non-

Graves 

cohorts were 

13.5 and 10.5 

per 1000 

person-years,  

(Poppe et 

al., 2008) 
Review The role of 

thyroid 

autoimmunit

y in fertility 

and 

pregnancy 

     Used as 

background 

information 

(Khizroev

a et al., 

2019) 

Review Infertility in 

women with 

systemic 

autoimmune 

diseases 

     Used as 

background 

information 

(Persani 

et al., 

2009) 

Review POI X 

chromosome 

defects and 

autoimmunit

y 

     Used as 

background 

information 

(Montele

one et al., 

2011) 

Study  euthyroid 

infertile 

women with 

thyroid 

autoimmunit

y undergoing 

in vitro 

fertilization 

(IVF) 

Anti-thyroglobulin 

and anti-

thyroperoxidase 

levels were 

measured in both 

follicular fluid and 

serum (day of 

OPU)  

  

Serum TSH, FT3, 

and FT4 levels 

measured before 

treatment 

initiation, on the 

day of OPU and of 

pregnancy test.  

 

 Presence of 

AB 

+ impact on 

IVF outcome   

 

Oocyte fertilization, 

grade A embryos, 

and pregnancy rates 

were lower in women 

with thyroid 

autoimmunity than in 

negative controls, 

while early 

miscarriage rate was 

higher. Anti-thyroid 

antibodies were 

measurable in 

follicular fluid in all 

affected women and 

were strongly 

correlated with 

serum levels. No 

significant changes in 

thyroid hormone 

The presence 

of anti-

thyroid 

antibodies in 

ovarian 

follicles, as 

demonstrate

d for the first 

time in this 

study, may 

play a critical 

role in female 

infertility 

related to 

thyroid 

autoimmunit

y. 
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  levels were recorded 

in any women. 

(Osuka et 

al., 2018) 
Cohort 

study 

153 euthyroid 

infertile 

women POI  

Serum AMH levels  

thyroid 

autoantibodies 

(TPOAb and TgAb)  

 

   

 AMH 

compared 

between 

patients with 

positive and 

negative 

thyroid 

autoantibodi

es.  

 

Correlation 

between  

AMH and 

each thyroid 

autoantibody   

No significant 

differences were 

found in serum AMH 

levels between the 

TPOAb- or TgAb-

positive women and 

the antibody-double 

negative women. 

Serum AMH levels 

did not show a 

significant correlation 

with the 

concentration of 

TgAb or TPOAb. On 

the other hand, 

serum AMH levels 

negatively correlated 

with TSH levels in 

patients who were 

either positive for 

TPOAb or TgAb. 

Thyroid 

autoantibodi

es are not 

likely to 

influence 

ovarian 

reserve in 

euthyroid 

women 

whose TSH 

levels fall 

within the 

normal range 

although 

elevated TSH 

levels may be 

involved in 

the decline of 

serum AMH 

levels. 

contribution 

of thyroid 

autoantibodi

es or elevated 

thyroid-

stimulating 

hormone 

(TSH) levels to 

decreased 

ovarian 

reserve 

(Li et al., 

2022) 
Review  30 studies 

included and 

5 were 

selected for 

detailed 

review. 

  association of 

Hashimoto's 

thyroiditis 

(HT) with 

ovarian 

reserve. 

no statistically 

significant difference 

in ovarian reserve 

parameters (AMH, 

AFC, FSH, E2) 

between females 

with HT and the 

controls. In subgroup 

meta-analyses, 

reproductive aged 

women with HT had a 

statistically significant 

reduction in AMH 

(SMD -0.35; 95% CI: -

0.51, -0.19; P＜

0.0001; I(2) = 52%), 

AFC (MD -0.43; 95% 

CI: -0.56, -0.30; P＜

0.00001; I(2) = 62%), 

and increase in basal 

FSH (SMD 0.1; 95% 

CI: 0.01, 0.19; I(2) = 

19%; P = 0.04) 

compared with age 

matched controls. 

Furthermore, POA in 

reproductive aged 

women was 

associated with 

higher frequency of 

positive TPOAb (OR 

2.26, 95% CI: 1.31-

3.92, p = 0.004) but 

not positive TgAb(OR 

3.17, 95% CI: 0.89-

11.38, p = 0.08).  

These 

bidirectional 

associations 

suggested 

that 

reproductive 

aged women 

with HT have 

a significantly 

higher risk of 

diminished 

ovarian 

reserve. 

 

(Tanska 

et al., 

2022) 

review    influence of 

TPOAb or 

TPOAb/TgAb 

positivity 

without 

thyroid 

dysfunction 

on 

reproduction. 

TAI may negatively affect female fertility; several studies 

have found an increased prevalence of TAI in infertile 

women, especially in those with unexplained infertility and 

polycystic ovary syndrome. According to some 

observations, TAI might also be connected with 

premature ovarian insufficiency and endometriosis. The 

relationship between TAI and an increased risk of 

pregnancy loss is well documented. The 

pathophysiological background of these observations 

remains unclear, and researchers hypothesize on the 

direct infiltration of reproductive organs by thyroid 

antibodies, co-existence of TAI with other autoimmune 
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diseases (either organ specific or systemic), 

immunological dysfunction leading to inhibition of 

immune tolerance, and relative thyroid hormone 

deficiency. Interestingly, in the current literature, better 

outcomes of assisted reproductive technology in women 

with TAI have been reported compared with those 

reported in earlier publications. One plausible explanation 

is the more widespread use of ICSI. The results of RCTs 

have shown that levothyroxine supplementation is 

ineffective in preventing adverse pregnancy outcomes in 

women with TAI, and future research should probably be 

directed toward immunotherapy. 

(Hollowel

l et al., 

2002) 

Cohort 

study 

13,344 

without 

thyroid 

disease, 

goiter, or 

taking thyroid 

medications 

(disease-free 

population)  

Excluding 

those 

pregnant, 

taking 

androgens or 

estrogens, 

who had 

thyroid 

antibodies, or 

biochemical 

hypothyroidis

m or 

hyperthyroidi

sm. 

mean 

concentrations of 

TSH, T(4), TgAb, 

and TPOAb.  

 

+ The influence of 

demographics on 

TSH, T(4), and 

antibodies was 

examined. (not 

reported here) 

  Hypothyroidism was 

found in 4.6% of the 

U.S. population (0.3% 

clinical and 4.3% 

subclinical) and 

hyperthyroidism in 

1.3% (0.5% clinical 

and 0.7% subclinical). 

(Subclinical 

hypothyroidism / 

mild hypothyroidism)  

 

Using the reference 

population, 

geometric mean TSH 

was 1.40 +/- 0.02 

mIU/liter and 

increased with age  

 

Arithmetic mean total 

T(4) was 112.3 +/- 0.7 

nmol/liter  

TSH and the 

prevalence of 

antithyroid 

antibodies 

are greater in 

females, 

increase with 

age,  

 

TgAb alone in 

the absence 

of TPOAb is 

not 

significantly 

associated 

with thyroid 

disease.  

NHANES III 

Type 1 diabetes mellitus 

(Dorman 

et al., 

2001) 

Study adult 

individuals 

who were 

identified 

from the 

Children's 

Hospital of 

Pittsburgh 

Type 1 

Diabetes 

Registry for 

the years 

1950-1964 

and their 

family 

members. 

Unrelated 

nondiabetic 

control 

probands 

and their 

relatives were 

also 

evaluated. 

  Age at 

menarche  

 

menstrual 

irregularities 

 

Age at 

menopause  

Women with type 1 

diabetes (n = 143) 

compared with 

nondiabetic sisters (n 

= 186) or unrelated 

control subjects (n = 

160) were more likely 

to have an older age 

at menarche (13.5, 

12.5, and 12.6 years, 

respectively, P < 

0.001), more 

menstrual 

irregularities before 

30 years of age (45.7, 

33.3, and 33.1%, 

respectively, P = 

0.04), and a younger 

ANM (41.6, 49.9, and 

48.0 years, resp, P = 

0.05). This resulted in 

a 6-year reduction in 

the number of 

reproductive years 

(30.0, 37.0, and 35.2 

years, resp, P = 0.05) 

for women with 

diabetes.  

 

Multivariate analysis:   

type 1 diabetes (HR 

1.98, P = 0.056), 

menstrual 

We 

hypothesize 

that an earlier 

menopause, 

which 

resulted in a 

17% decrease 

in 

reproductive 

years, is a 

major 

unstudied 

complication 

of type 1 

diabetes. 
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irregularities by 30 

years of age (HR 2.36, 

P = 0.01), and 

unilateral 

oophorectomy (HR 

9.76, P < 0.0001) were 

independent 

determinants of 

earlier menopause 

(Brand et 

al., 2015) 
study 258 898 

women from 

the European 

Prospective 

Investigation 

into Cancer 

and Nutrition 

(EPIC), 

enrolled 

between 

1992 and 

2000. 

Questionaires  

 

Diabetes 

age at diabetes 

diagnosis  

Age at menopause  

 Age at 

menopause 

(ANM)  

no association 

between diabetes 

and ANM was found 

(HR 0.94; 95% CI 

0.89-1.01). However, 

women with diabetes 

before the age of 20 

years had an earlier 

menopause (10-20 

years: HR 1.43; 95% CI 

1.02-2.01, <10 years: 

HR 1.59; 95% CI 1.03-

2.43) compared with 

non-diabetic women, 

whereas women with 

diabetes at age 50 

years and older had a 

later menopause (HR 

= 0.81; 95% CI 0.70-

0.95).  

Although 

there was no 

overall 

association 

between 

diabetes and 

age at 

menopause, 

our study 

suggests that 

early-onset 

diabetes may 

accelerate 

menopause. 

 

(Sjöberg 

et al., 

2011) 

populati

on-

based 

study 

978 women 

with 

childhood-

onset type 1 

diabetes. 

Questionnaire 

gynecological and 

reproductive 

histories, diabetes 

and its 

management, 

other diseases, and 

lifestyle factors 

 

(repeated after 3 

years) 

 age at 

menopause 

median age at 

cessation of 

menstruation 

observed in women 

with type 1 diabetes 

was 52.5 years, not 

lower than that of the 

general Finnish 

population (median, 

51 y). Women with 

end-stage renal 

disease (prevalence 

ratio, 2.22; 95% CI, 

1.22-4.02; P = 0.009) 

or proliferative 

retinopathy 

(prevalence ratio, 

1.89; 95% CI, 1.11-

3.21; P = 0.02) were 

more likely than 

others to have 

entered menopause 

by the time of the 

study. Both 

associations 

remained statistically 

significant after age 

adjustment. 

Age at 

menopause 

in women 

with type 1 

diabetes is 

not lower 

than that in 

the general 

population in 

Finland. The 

only 

statistically 

significant 

factors 

independentl

y associated 

with earlier 

menopause 

in our study 

were 

microvascular 

complication

s, that is, end-

stage renal 

disease and 

proliferative 

retinopathy. 

 

(Kim et 

al., 2014) 
seconda

ry 

analysis 

of RCT 

cohort 

657 ,women 

with type 1 

diabetes in 

the Diabetes 

Control and 

Complication

s Trial (DCCT), 

intensive versus 

conventional 

diabetes treatment  

 

Cox regression 

analyses were used 

to examine 

associations with 

treatment group, 

time-varying 

estimates of 

hemoglobin A1c 

(HbA1c), insulin 

 cumulative 

incidences of 

natural 

menopause 

and surgical 

menopause. 

after an average of 28 

years of follow-up, 

240 (38%) women 

had experienced 

natural menopause 

and 115 (18%) 

women had 

experienced surgical 

menopause. Age at 

natural menopause 

was similar in the 

intensive versus 

conventional groups 

(49.9 vs. 49.0 years; P 

In the 

DCCT/EDIC, 

intensive 

versus 

conventional 

treatment 

group and 

HbA1c level 

were not 

associated 

with 

menopause 

risk. Greater 

insulin dose 
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dosage, BMI, and 

microvascular 

complications 

(retinopathy, 

nephropathy, and 

neuropathy). 

= 0.28), and age at 

surgical menopause 

was similar in the 

intensive versus 

conventional groups 

(40.8 vs. 42.0 years; P 

= 0.31).  

In multivariable 

models, treatment 

group, HbA1c, and 

microvascular 

complications were 

not associated with 

risk of natural or 

surgical menopause. 

Each 10 unit/day 

increase in insulin 

dosage decreased 

risk of natural 

menopause (HR 0.91, 

95% CI 0.75-0.98) and 

each kg/m(2) 

increase in BMI 

increased risk of 

surgical menopause 

(HR 1.08, 95% CI 

1.00-1.16).  

was 

associated 

with lower 

menopause 

risk. 

(Yarde et 

al., 2015) 
cross-

sectional 

study 

140 post-

menopausal 

women with 

diabetes, and 

5426 post-

menopausal 

women 

without, 

diabetes 

standardized 

questionnaire 

including report of 

their age at last 

menstrual period. 

 Age at 

menopause 

Mean age at natural 

menopause was 49.8 

± 4.7 years in women 

with type 1 diabetes 

and 49.8 ± 4.1 in 

women without 

diabetes. Linear 

regression analyses 

showed that type 1 

diabetes was not 

associated with an 

earlier menopause 

compared with the 

reference group 

without diabetes, 

after adjustment for 

age, smoking history 

and parity (difference 

in age at menopause 

between women with 

type 1 diabetes and 

reference group 0.34 

years, 95% CI -0.34, 

1.01). 

No clear 

evidence was 

provided that 

type 1 

diabetes is a 

determinant 

of accelerated 

ovarian 

ageing 

resulting in an 

early 

menopause. 

 

(Stuenkel

, 2017) 
Narrativ

e review  

      Used as 

background 

information 

(Thong et 

al., 2020) 
Narrativ

e review  
      Used as 

background 

information 

Coeliac disease 

(Kotze, 

2004) 
Cohort 

study 

76 adult 

celiac 

patients 

+ 18 

children/adol

escents 

 

Controls: 84 

adults and 22 

  gynaecologic

al and 

obstetrical 

disturbances 

Adult celiac patients, 

irrespective of the 

nutritional status, 

were younger than 

controls, presented 

delayed menarche, 

secondary 

amenorrhea, a higher 

percentage of 

spontaneous 

abortions, anemia 

gluten per se 

could explain 

the 

disturbances 

and 

malnutrition 

would 

worsen the 

disease in a 

consequent 

vicious cycle. 
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adolescents 

with irritable 

bowel 

syndrome 

and 

hypoalbuminemia. 

No differences were 

observed regarding 

the number of 

pregnancies, age at 

menopause and 

duration of the 

reproductive period. 

After treatment, 

patients presented 

with normal 

pregnancies and one 

patient presented 

spontaneous 

abortion. The 

adolescents who 

were not adherent to 

gluten-free diet 

presented delayed 

menarche and 

secondary 

amenorrhea.   

Therefore, 

celiac disease 

should be 

included in 

the screening 

of 

reproductive 

disorders. 

(Cakmak 

et al., 

2018) 

Cohort 46 CD female 

patients and 

40 healthy 

female 

subjects of 

reproductive 

age, ages 18-

45 years.  

 

no statistically 

significant 

differences 

between CD 

and control 

groups in 

terms of 

mean age, 

BMI, or 

median 

gravidity/pari

ty/abortions/

alive counts 

(p>0.05). 

AMH  

AFCs 

ovarian volume 

 ovarian 

reserve    

no statistically 

significant differences 

between the 2 

groups in terms of 

mean FSH, LH, E2, 

PRL levels, right and 

left ovarian volumes, 

and median right and 

left ovarian AFCs 

(p>0.05).  

 

AMH level was 

significantly lower in 

the CD group 

(p=0.032). 

AMH level 

and ovarian 

reserve was 

decreased in 

CD patients 

 

(Comba 

et al., 

2020) 

case-

control 

multicen

ter trial 

21 (47.7%) 

celiac 

patients with 

a mean age 

of 

15.8 ± 1.3 yea

rs,  

 

24 (52.3%) 

healthy 

control 

subjects with 

a mean age 

of 16.2 ± 1.2. 

On days 2-5 of the 

menstrual cycle, 

measurements of 

serum FSH, LH, 

estradiol, prolactin, 

and AMH w 

 

Antral follicle 

counts and ovarian 

volumes were 

determined on the 

same day. 

RESULTS:  

 

 whether 

celiac disease 

affects 

ovarian 

reserve 

assessed by 

AFC, ovarian 

volume, and 

AMH   

No difference 

between the groups 

in respect of right and 

left ovarian volumes 

(p = 0.790 and 

p = 0.670, 

respectively). Serum 

AMH of the celiac 

patients and controls 

were found 

comparable 

[(3.7 ± 2.9 (0.5-12) 

and 3.6 ± 1.8 (1.2-

8.1)] ng/mL, 

respectively, 

p = 0.915).   

Celiac disease 

may not 

affect the 

ovarian 

reserve 

determined 

with 

established 

ovarian 

reserve 

markers 

including 

AFC; ovarian 

volume, and 

AMH in 

adolescent 

patients. 

 

(Tata et 

al., 2005) 
Cohort 

study 

1521 women 

with celiac 

disease with 

data for 7732 

age- and 

practice-

matched 

computerized 

primary care data 

on  fertility and 

adverse pregnancy 

outcomes 

 Prevalence of 

reduced 

fertility and 

increased 

adverse 

pregnancy-

related events 

 Crude fertility rates 

were 48.2 and 47.7 

live births per 1000 

person-years for 

women with and 

without celiac 

disease, resp (rate 

Overall, 

women with 

celiac disease 

have fertility 

similar to that 

of the general 

female 
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women 

without celiac 

disease. 

ratio, 1.01; 95% CI 

0.90-1.14). Age-

specific fertility rates 

showed that women 

with celiac disease 

had lower fertility 

when younger but 

higher fertility when 

older compared with 

women without 

celiac disease. This 

increase in relative 

fertility with 

increasing age held 

whether women had 

treated or untreated 

celiac disease. Risks 

of cesarean section 

(odds ratio, 1.33; 95% 

CI 1.03-1.70) and 

miscarriage (rate 

ratio, 1.31; 95% CI 

1.06-1.61) were 

moderately higher in 

women with celiac 

disease, but risks of 

assisted birth, breech 

birth, preeclampsia, 

postpartum 

hemorrhage, ectopic 

pregnancy, stillbirth, 

and termination were 

similar 

population, 

but they have 

their babies at 

an older age. 

Although our 

findings may 

reflect a 

disease effect, 

the age shift 

in fertility 

rates and the 

increase in 

cesarean 

section risk is 

consistent 

with 

socioeconom

ic or 

educational 

advantages 

of women 

with celiac 

disease. 

(Zugna et 

al., 2010) 
Swedish 

populati

on-

based 

cohort 

study. 

11,495 

women with 

CD, aged 18-

45 years,  

 

51,109 age-

matched 

reference 

women. 

Registry based 

analysis 

 Fertility 

defined as the 

number of 

children 

 During follow-up, 

16,309 births 

occurred in women 

with CD and 69,245 in 

the reference 

women. The 

cumulative number 

of children slightly 

increased in women 

with CD compared 

with the reference 

group. Adjusting for 

age, calendar period 

and parity and 

stratifying by 

education, the overall 

fertility hazard ratio 

(HR) in CD was 1.03 

(95% CI 1.01 to 1.05). 

Specifically, the 

fertility HR was 1.05 

(95% CI 0.96 to 1.14) 

for CD diagnosed in 

women before 18 

years, 1.04 (95% CI 

1.01 to 1.07) for CD 

diagnosed in women 

between 18 and 45 

years and 1.02 (95% 

CI 0.99 to 1.04) for CD 

diagnosed in women 

> 45 years of age. 

Taking date of CD 

diagnosis into 

account, fertility was 

decreased 0-2 years 

before time of 

diagnosis (HR=0.63; 

95% CI 0.57 to 0.70), 

was identical to that 

Overall, 

women with 

CD had a 

normal 

fertility, but 

their fertility 

was 

decreased in 

the last 2 

years 

preceding CD 

diagnosis. 
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of controls 0-5 years 

subsequent to 

diagnosis and 

increased to 1.12 

(95% CI 1.03 to 1.21) 

thereafter. 

(Lasa et 

al., 2014) 
meta-

analysis   

12 studies 

included in 

the analysis 

  association 

between 

celiac disease 

and infertility 

A significant 

association was 

found between 

women with a 

diagnosis of infertility 

and undiagnosed 

celiac disease [OR 

3.09 (95% CI 1.74-

5.49)]. When 

considering those 

studies assessing the 

occurrence of 

infertility in subjects 

with already-

diagnosed celiac 

disease, no difference 

was found between 

celiac disease 

patients and control 

subjects [OR 0.99 

(0.86-1.13)]. 

Undiagnosed 

celiac disease 

is a risk factor 

for infertility. 

Women 

seeking 

medical 

advice for this 

particular 

condition 

should be 

screened for 

celiac disease. 

Adoption of a 

gluten-free 

diet could 

have a 

positive 

impact on 

fertility in this 

group of 

patients. 

 

 

(Singh et 

al., 2016) 
meta-

analysis   

105 relevant 

studies, 5 

studies 

included for 

calculation of 

pooled OR. 

Four 

additional 

studies, 

where data 

on controls 

were not 

available, 

were also 

considered 

for 

calculation of 

pooled 

prevalence of 

CeD. 

  association 

between 

celiac disease 

and infertility 

Women with 

infertility had 3.5 

times higher odds of 

having CeD in 

comparison with 

control population 

(OR=3.5; 95% CI, 1.3-

9; P<0.01). Similarly, 

women with 

"unexplained 

infertility" had 6 times 

higher odds of 

having CeD than 

controls (OR=6; 95% 

CI, 2.4-14.6). Of 884 

women with 

infertility, 20 had CeD 

indicating a pooled 

prevalence of 2.3% 

(95% CI, 1.4-3.5). Of 

623 women with 

"unexplained 

infertility," 20 had 

CeD. The pooled 

prevalence of CeD in 

women with 

unexplained infertility 

was 3.2 (95% CI, 2-

4.9). 

CeD is more 

prevalent in 

women with 

"all-cause" 

infertility and 

"unexplained

" infertility 

than that in 

general 

population. 

 

(Walker 

et al., 

2019) 

Case 

report 

and 

review 

CD   endocrine 

disorders 

related to 

celiac disease 

fracture risk is 

increased by 30-40%, 

while risk for hip 

fracture is 

approximately 

doubled.  

Fertility is reduced in 

women with CD 

before diagnosis by 

37% while male 

fertility in the absence 

of hypogonadism 

CD is 

associated 

with a wide 

range of 

endocrine 

manifestation

s. 

The risk for 

other 

endocrine 

disorders, 

particularly 

autoimmune 

endocrinopat

hies, is also 

increased in 

those with CD 

compared to 



 

Guideline POI – ANNEX 8 -Literature report 48 

does not appear to 

be affected.  

the general 

population. 

Other autoimmune diseases 

Studies 

all 

included 

above 

        

 

EVIDENCE TO RECOMMENDATIONS 

QUESTION  WHAT ARE THE KNOWN AUTOIMMUNE CAUSES OF NON-IATROGENIC 

POI AND HOW SHOULD THEY BE INVESTIGATED? 

RECOMMENDATION  Screening for 21-hydroxylase autoantibodies (21OH-Abs) should be 

performed in women with POI of unknown cause.  

Desirable effects Antibodies against 21OH-Ab are currently the marker with the highest diagnostic 

accuracy for autoimmune POI. 

Undesirable effects  There is no specific treatment option for autoimmune POI 

Certainty of evidence  Data mainly from cohort studies showing associations ( )  

Balance of effects Identification of women with autoimmune POI is clinically relevant for diagnosing 

subclinical or latent autoimmune adrenal insufficiency. 

Resource use, equity, 

acceptability and feasibility  

21OH-Ab is considered available, even if no data were available on this.   

Subgroup considerations (if 

applicable) 

Not applicable 

 

QUESTION  WHAT ARE THE KNOWN AUTOIMMUNE CAUSES OF NON-IATROGENIC 

POI AND HOW SHOULD THEY BE INVESTIGATED? 

RECOMMENDATION  Screening for anti-ovarian autoantibodies should not be used to 

diagnose autoimmune POI.  

Desirable effects Anti-ovarian autoantibodies are not specific in POI, with a high presence of these 

antibodies also in healthy women 

Undesirable effects  There is no specific treatment option for autoimmune POI 

Certainty of evidence  Cohort studies only  

Values Not applicable 

Balance of effects As there is no relevance/benefit of the test for clinical management, a 

recommendation was formulated against measurement of anti-ovarian 

autoantibodies 

Resource use, equity, 

acceptability and feasibility  

Not applicable 

Subgroup considerations   Not applicable 
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QUESTION  WHAT ARE THE KNOWN AUTOIMMUNE CAUSES OF NON-IATROGENIC 

POI AND HOW SHOULD THEY BE INVESTIGATED? 

RECOMMENDATION  Thyroid function should be assessed by measuring thyroid-

stimulating hormone (TSH) at POI diagnosis. TSH measurement 

should be repeated every 5 years or when symptoms arise.  

Desirable effects Significant prevalence of thyroid dysfunction in POI 

Standardised tests, with impact on clinical management. 

Untreated hypothyroidism can impact general health and quality of life. 

Furthermore, because of the detrimental effects on foetal neurocognitive 

development, it is important to treat hypothyroidism in women where pregnancy 

is desired (spontaneous or after oocyte donation). 

Undesirable effects  No clear undesirable effects linked to thyroid function assessment 

Certainty of evidence  Cohort studies, significant data on impact of thyroid dysfunction on general health   

Values   Measuring thyroid function and treatment of dysfunction is of benefit to patients 

with POI  

Balance of effects Screening for TSH should be performed in women with POI. 

Resource use, equity, 

acceptability and feasibility  

thyroid function assessment is considered widely available. 

Subgroup considerations (if 

applicable) 

Not applicable 

 

QUESTION  WHAT ARE THE KNOWN AUTOIMMUNE CAUSES OF NON-IATROGENIC 

POI AND HOW SHOULD THEY BE INVESTIGATED? 

GOOD PRACTICE POINT The guideline group recommends that HCPs do not routinely perform 

thyroid peroxidase (TPO) antibody screening as part of testing for 

autoimmune causes of POI due to the high prevalence of positive TPO 

antibodies in the general community.  

Justification Included in the recommendation 
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PICO  QUESTION:  HOW OFTEN SHOULD TESTS FOR AUTOANTIBODIES BE 

REPEATED? 

Population Innate and Acquired POI  

Patients diagnosed with POI  

Negative test result for autoantibodies: 

• Ovarian antibodies 

• Adrenal antibodies 

• steroidogenic antibodies  

• Thyroid function tests 

• Thyroperoxidase 

• Thyroglobulin 

• Thyroid antibodies  

Markers for autoimmune disorders associated with POI   

Interventions 
Repeat test, redo test, second test, relevance of negative test result, interval between tests  

Referral to endocrinologist (indications, when,..) 

Follow-up / Monitoring 

Control  

Outcomes Risk of developing (or having) an autoimmune endocrinopathy 

Management of associated autoimmune diseases, or the risk thereof 

 

Search string  

Database Search String 

PUBMED  

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (((Ovarian OR antiovarian OR anti-ovarian) AND  (antibody OR 

antibodies OR autoimmunity)) OR (“Adrenal antibodies” OR “Adrenal antibody” OR 

“steroidogenic antibodies”OR “steroidogenic antibody” OR “Thyroid function” OR “Thyroid 

peroxidase” OR “Thyroglobulin” OR “Thyroid antibodies” OR “Thyroid antibody” OR “Anti-

transglutaminase antibodies” OR “Anti-tTG antibodies” OR “anti-gliadin” OR “anti-

endomysium antibodies” OR EMA))  

Literature search was limited to the period between 01/01/2014 and 17/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  

  



 

Guideline POI – ANNEX 8 -Literature report 51 

Flowchart 

Records identified through database 

searches  

  

320   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   295 

Full-text articles assessed for 

eligibility  

  

25   

   Full-text articles excluded  

    91 

Papers included in the guideline    

3   

 

Evidence table – repeating autoantibody tests 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Vogt et 

al., 2021) 

       Included 

above  

(Naletto 

et al., 

2019) 

Study 29 patients 

with APS-1 

and 114 

patients with 

APS-2 or 

APS-4 were 

followed up 

for a median 

of 10 years 

(range 6 

months to 33 

years) 

ACTH test.  

 

Univariate and 

multivariate Cox 

proportional 

hazard models 

were used for 

statistical analysis.   

 

 The risk of 

AAD was 

estimated 

according to 

age, gender, 

stage of 

adrenal 

dysfunction, 

associated 

diseases and 

antibody titer. 

The cumulative risk 

(CR) of developing 

AAD was higher in 

APS-1 patients 

(94.2%) than in 

patients with APS-

2/APS-4 (38.7%). The 

CR was high in both 

male and female 

APS-1 patients, while 

in patients with APS-

2/APS-4 it was high 

only in males. Stage 1 

(increased plasma 

renin) for patients 

with APS-1 and Stage 

2 (no response of 

cortisol to ACTH test) 

for patients with APS-

2/APS-4 were 

established as the 

points of no return in 

the progression to 

AAD. Adjusted 

hazard ratio analyses 

by multivariate Cox 

model for AAD 

showed that gender, 

diseases and adrenal 

function were 

independent risk 

factors for 

developing clinical 

AAD. The risk of 

A model for 

estimating 

the 

probability to 

survive free of 

AAD has 

been 

developed 

and should 

be a useful 

tool in 

designing 

appropriate 

follow-up 

intervals and 

future 

therapeutic 

strategies. 

Adrenal 

cortex 

autoantibodi

es (ACAs) 

and/or 21-

hydroxylase 

(21OHAb) are 

markers of 

autoimmune 

Addison's 

disease (AAD) 

and 

progression 

to overt AAD. 
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developing clinical 

AAD appears to 

subside after 19 years 

of follow-up 

(Husebye 

et al., 

2021) 

REVIEW Adrenal 

insufficiency 

   clinical features are unintentional 

weight loss, anorexia, postural 

hypotension, profound fatigue, muscle 

and abdominal pain, and 

hyponatraemia 

 

Despite state-of-the-art steroid 

replacement therapy, reduced quality 

of life and work capacity, and increased 

mortality is reported in patients with 

primary or secondary adrenal 

insufficiency. 

Review on 

significant 

impact of 

adrenal 

insufficiency 

 

EVIDENCE TO RECOMMENDATIONS 

QUESTION  HOW OFTEN SHOULD TESTS FOR AUTOANTIBODIES BE REPEATED? 

RECOMMENDATION  Women with POI and positive 21OH-Abs should be referred to an 

endocrinologist for testing of adrenal function.   

Desirable effects The evidence of association between positive 21 OH autoantibodies and 

autoimmune adrenal disease is substantial. As the consequence of adrenal 

insufficiency is potentially detrimental, endocrinological evaluation and follow-up 

of women with POI with increased risk is crucial.   

Undesirable effects  Not applicable for referral for further testing 

Certainty of evidence  Cohort studies linking 21OH-Ab with adrenal dysfunction   

Values   Prevention of possible significant negative impact of adrenal insufficiency 

Balance of effects With no or limited undesirable effects, referral is recommended 

Resource use, equity, 

acceptability and feasibility  

There could be issues with implementation 

Subgroup considerations (if 

applicable) 

Not applicable  

 

QUESTION  HOW OFTEN SHOULD TESTS FOR AUTOANTIBODIES BE REPEATED? 

RECOMMENDATION  If 21OH-Abs are negative in women with POI, there is no indication for re-

testing later in life, unless signs or symptoms of adrenal insufficiency 

develop.  

Desirable effects There is no evidence regarding the natural history of autoimmunity in women with 

POI who have negative autoantibodies at initial screening, and as such no evidence 

of benefit of repeated testing. 

Undesirable effects  Resource use 

Certainty of evidence  Cohort studies   

Values   Not applicable 

Balance of effects Without evidence for benefit of testing, testing should not be performed.  
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Resource use, equity, 

acceptability and feasibility  

Not applicable 

Subgroup considerations (if 

applicable) 

If symptoms of disease are present, further autoantibody testing is indicated. This 

is specified in the recommendation.  

 

QUESTION  HOW OFTEN SHOULD TESTS FOR AUTOANTIBODIES BE REPEATED? 

RECOMMENDATION Women with POI with abnormal TSH levels should be evaluated and treated 

for thyroid hormone disorders.  

Desirable effects Untreated thyroid dysfunction can impact general health and quality of life, and 

pregnancy/neonatal outcomes. 

Undesirable effects  No undesirable effects anticipated for further evaluation of thyroid function, and 

possible linked treatment 

Certainty of evidence  Cohort studies 

Values Prevention of possible significant negative impact of thyroid dysfunction 

Balance of effects With no or limited undesirable effects, referral is recommended 

Resource use, equity, 

acceptability and feasibility  

There could be issues with implementation. The recommendation first suggesting 

referral to a specialist was amended after stakeholder review based on comments 

stating that follow-up of thyroid disorders can be performed in primary care  

Subgroup considerations (if 

applicable) 

Not applicable  
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III. Implications for relatives of women with POI 1 

KEY  QUESTION :  WHAT ARE THE IMPLICATIONS FOR RELATIVES OF WOMEN WITH 2 

POI? 3 

QUESTION  WHAT ARE THE IMPLICATIONS FOR RELATIVES OF WOMEN WITH POI? 

GOOD PRACTICE POINT The guideline group recommends that relatives of women with the FMR1 

premutation or other identified genetic causes of POI should be offered 

genetic counselling and testing.  

Justification The implications for relatives of women with POI with an underlying genetic cause, 

particularly a Fragile X premutation, are more extensive than reproductive issues. 

For these relatives, genetic counselling should be offered (see also II.3.b. Genetic 

background of POI). 

 4 

QUESTION  WHAT ARE THE IMPLICATIONS FOR RELATIVES OF WOMEN WITH POI? 

RECOMMENDATION Female relatives (such as sisters or daughters) of women with non-iatrogenic 

POI should be counselled that they are at increased risk of developing POI 

themselves.  

Desirable effects Although there seems to be a familial factor in POI and there is evidence of 

heritability of age at menopause, the specific genetic associations in POI have not 

been completely elucidated and more research is needed. Women with at least 

one affected family member may be at increased risk of POI and should speak to 

their HCP about their options.  

Undesirable effects  Not applicable for counselling on increased risk of developing POI 

Certainty of evidence  Observational data only ( ) 

Values Support for family members is important to patients 

Balance of effects Benefit of counseling 

Resource use, equity, 

acceptability and feasibility  

We consider counselling on increased risk of developing POI should be feasible 

Subgroup considerations (if 

applicable) 

Not applicable  

 5 

QUESTION  WHAT ARE THE IMPLICATIONS FOR RELATIVES OF WOMEN WITH POI? 

GOOD PRACTICE POINT The guideline group recommends that female relatives (such as sisters or 

daughters) of women with non-iatrogenic POI are offered support regarding 

their increased risk of POI, and ovarian reserve testing may be helpful. 

Justification Family members of women with POI may require support to cope with their 

newfound risk of POI. 

 6 

QUESTION  WHAT ARE THE IMPLICATIONS FOR RELATIVES OF WOMEN WITH POI? 

GOOD PRACTICE POINT The guideline group recommends that female relatives (such as sisters or 

daughters) of women with non-iatrogenic POI should be informed of the 
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signs and symptoms of POI and should promptly seek medical advice if this 

occurs.  

Justification It is not currently possible to predict or prevent POI. Awareness of the increased 

risk of POI among relatives of women with POI would improve the likelihood of 

diagnosing POI earlier, thereby preventing unfavourable health outcomes (Silvén 

et al., 2022), such as bone loss or other sequelae of POI that could have been 

prevented by prompt institution of HT.  

 7 

QUESTION  WHAT ARE THE IMPLICATIONS FOR RELATIVES OF WOMEN WITH POI? 

GOOD PRACTICE POINT The guideline group recommends that female relatives (such as sisters or 

daughters) of women with non-iatrogenic POI should be informed that there 

are no established methods for predicting or preventing POI. Some relatives 

may wish to consider family planning and fertility preservation options. 

Justification While it is not currently possible to predict or prevent POI, ovarian assessment may 

be appropriate in some women. It may be appropriate for these women not to 

postpone pregnancy, although the decision to start a family is multifactorial. 

Oocyte freezing may be an option for fertility preservation but there are legal 

restrictions in some countries. Egg and embryo freezing are well established 

methods of fertility preservation, however there are no studies on the effectiveness 

of oocyte freezing specifically in women with a familial link to POI. 

  8 
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IV. POI and life expectancy 9 

KEY  QUESTION:  WHAT  ARE  THE  CONSEQUENCES  OF  POI  FOR  LIFE  10 

EXPECTANCY? 11 

Population People with POI of any cause including iatrogenic. 

Interventions / 

Control / 

Outcomes Life expectancy OR mortality 

 12 

Search strings  13 

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (“Life expectancy” OR “mortality” OR "Life Expectancy"[Mesh] OR 

"Mortality"[Mesh]) 

 14 

Literature search was limited to the period between 01/04/2014 and 15/09/2022 and updated and 15 
26/01/2024. Studies and data published prior to 01/04/2014 were assessed in the development of the 16 
POI Guideline 2015. Where still relevant, and in absence of newer data, the studies and data published 17 
prior to 01/04/2014 were retained.  18 

Flowchart 19 

Records identified through database 

searches  

  

428   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   385 

Full-text articles assessed for 

eligibility  

  

43   

   Full-text articles excluded  

    32 

Papers included in the guideline   

11   

 20 
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Evidence 21 

Evidence table   22 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

Bilateral oophorectomy and mortality 

(Cusiman

o et al., 

2021) 

Populati

on 

based 

cohort 

study. 

200549 

women (aged 

30-70 years) 

undergoing 

hysterectomy 

for non-

malignant 

disease 

stratified into 

premenopau

sal (<45 

years), 

menopausal 

transition (45-

49 years), 

early 

menopausal 

(50-54 years), 

and late 

menopausal 

(≥55 years) 

groups 

according to 

age at 

surgery" 

Bilateral salpingo-

oophorectomy at 

time of Hx.  

Hx 

with 

ovaria

n 

conse

rvatio

n 

all-cause 

death 

cause-

specific 

death 

(cancer / 

non-

cancer) 

median 

follow-

up:12 years 

(interquarti

le range 7-

17) 

Bilateral salpingo-

oophorectomy was performed 

in 19%, 41%, 69%, and 81% of 

women aged <45, 45-49, 50-54, 

and ≥55 years, respectively.  

 

All-cause death 

Age <45: increased in BSO vs 

ovarian conservation (HR 1.31; 

95% CI 1.18-1.45; p<0.0001)  - 

driven by non-cancer death 

=> absolute risk increase of 

1.4% (0.8% to 2.1%; number 

needed to harm 71) at 20 years. 

 

Age 45-49: increased in BSO vs 

ovarian conservation(HR 1.16, 

95% CI 1.04 to 1.30, P=0.007) - 

driven by non-cancer death 

=> absolute risk increase of 

0.7% (−0.12% to 1.45%; number 

needed to harm 152) at 20 years  

 

Age 50-54: not increased in BSO 

(HR 0.83, 95% CI 0.72 to 0.97, 

P=0.018) 

Age ≥55 years: not increased in 

BSO (HR 0.92, 95% CI 0.82 to 

1.03, P=0.16) 

Bilateral 

salpingo-

oophorectomy 

at non-

malignant 

hysterectomy 

appeared to be 

associated with 

increased all-

cause mortality 

in women aged 

<50 years, but 

not in those 

aged ≥50 years. 

While caution is 

warranted when 

considering 

bilateral 

salpingo-

oophorectomy 

in 

premenopausal 

women without 

indication, this 

strategy for 

ovarian cancer 

risk reduction 

does not appear 

to be 

detrimental to 

survival in 

postmenopausa

l women. 

 

(Jacoby 

et al., 

2011). 

Observa

tional 

study 

25 448 

Women's 

Health 

Initiative 

Observationa

l Study 

 

Follow up : 8 

years 

Hysterectomy with 

BSO  

no 

ooph

orect

omy 

Mortality No increased mortality HR 0.98 

[0.87-1.10] 

 

No increase in hip fracture HR 

0.83 [0.63-1.10] 

No significant 

association 

between 

bilateral 

oophorectomy 

before age 40 

years and 

mortality 

Confoun

ded by 

use of 

HRT in 

about 

80% of 

participa

nts 

 

(Rivera et 

al., 

2009b). 

cohort 

study 

Minnesota 

cohort 

 

Oophorecto

my, BSO or 

unilateral, 

before age 45 

(n=2365) 

 

Each subject 

with matched 

by age to a 

referent 

woman from 

the same 

BSO  no 

BSO 

Mortality 

for 

neurologic

al or 

mental 

diseases 

HR 5.24; 95% CI 2.02-13.6; p < 

0.001 

 

“mortality was similar in women 

who were or were not treated 

with estrogen from the time of 

oophorectomy through age 45 

years” 

oophorectomy 

before age 45 

years was also 

associated with 

increased 

mortality for 

neurological 

and mental 

diseases 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

population 

(n=2383) 

(Rivera et 

al., 

2009a). 

cohort 

study 

Same as 

(Rivera et al., 

2009b). 

BSO  no 

BSO 

Mortality 

from CVD 

 

Sub-group 

analysis of 

HRT users 

vs no HRT 

HR, 1.44; 95% CI, 1.01-2.05; P = 

0.04 

 

No HRT: HR, 1.84; 95% CI, 1.27-

2.68; P = 0.001 

 

Oestrogen-users: HR, 0.65; 95% 

CI, 0.30-1.41 

  

(Parker et 

al., 2013) 

prospect

ive 

cohort 

study 

30,117 

Nurses' 

Health Study 

participants 

undergoing 

hysterectomy 

for benign 

disease. 

 

bilateral 

oophorecto

my 

(n=16,914)  

 

ovarian 

conservation 

(n=13,203). 

BSO  

(hysterectomy and 

bilateral 

oophorectomy) 

no 

BSO  

(ovari

an 

conse

rvatio

n) 

long-term 

mortality 

 

28 years of 

follow-up 

16.8% of BSO died from all 

causes compared with 13.3% 

no BSO (HR 1.13, 95% CI 1.06-

1.21). Oophorectomy was 

associated with a lower risk of 

death from ovarian cancer (4 

BSO vs 44 no BSO) and before 

age 47.5 years, a lower risk of 

death from breast cancer.  

 

At no age was oophorectomy 

associated with a lower risk of 

other cause-specific or all-cause 

mortality. For women <50 years 

at the time of hysterectomy, 

BSO was associated with 

significantly increased mortality 

in women who had never used 

estrogen therapy but not in past 

and current users: assuming a 

35-year lifespan after 

oophorectomy: number 

needed to harm for all-cause 

death=8, coronary heart 

disease death=33, and lung 

cancer death=50 

Bilateral 

oophorectomy 

is associated 

with increased 

mortality in 

women aged 

younger than 50 

years who never 

used estrogen 

therapy and at 

no age is 

oophorectomy 

associated with 

increased 

survival. 

In the 

Nurse’s 

Health 

Study, 

(Parker 

et al., 

2013). 

(Gottscha

u et al., 

2023) 

Cohort 

study 

142 985 

women with 

hysterectomy 

for a benign 

condition, 

22 974 with 

BSO and 

120 011 

without 

BSO  no 

BSO 

long-term 

outcomes:  

 

- overall 

hospitalizat

ion for CVD 

- overall 

cancer 

incidence 

- all-cause 

mortality 

women with BSO < 45 years at 

surgery  

-a higher 10-year cumulative 

risk for hospitalization for CVD 

(risk difference [RD], 1.19 

percentage points [95% CI, 0.09 

to 2.43 percentage points]). 

- a higher 10-year cumulative 

risk for cancer for ages 45 to 54 

years (RD, 0.73 percentage 

point [CI, 0.05 to 1.38 

percentage points]), 55 to 64 

years (RD, 1.92 percentage 

points [CI, 0.69 to 3.25 

percentage points]), and 65 

years or older (RD, 2.54 

percentage points [CI, 0.91 to 

4.25 percentage points]).  

-higher 10-year mortality in all 

age groups, although the 

differences were statistically 

significant only for ages 45 to 54 

years (RD, 0.79 percentage 

point [CI, 0.27 to 1.30 

percentage points]). The 

mortality at 20 years was 

inconsistent with that at 10 

these results 

support current 

recommendatio

ns for 

conserving 

ovaries in 

premenopausal 

women without 

a high risk for 

ovarian cancer 

and suggest a 

cautious 

approach in 

postmenopausa

l women. 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

years in women aged 65 years 

or older. 

(Michelse

n et al., 

2023) 

Cohort 

study 

18 673  

women with 

both their 

ovaries and 

uterus intact,  

 

1199 women 

with 

hysterectomy 

alone  

 

907 with 

bilateral 

oophorecto

my with or 

without 

hysterectomy   

information 

regarding 

gynecological 

surgery and 

previous health. 

 mortality The hysterectomy group had 

increased all-cause mortality 

(hazard ratio [HR] 1.30, 95% 

confidence interval [CI] 1.06-

1.58) and cardiovascular 

mortality (HR 1.47, 95% CI 1.09-

1.97). We found no significant 

association between bilateral 

oophorectomy and all-cause or 

cardiovascular mortality in the 

total population. However, 

among women ≤52 years at 

inclusion, cardiovascular 

mortality was increased in the 

hysterectomy group (HR 2.71, 

95% CI 1.19-6.17) with a similar, 

but less precise estimate in the 

bilateral oophorectomy group 

(HR 2.42, 95% CI 0.84-6.93). 

Hysterectomy 

was associated 

with increased 

all-cause and 

cardiovascular 

mortality, 

whereas 

bilateral 

salpingo-

oophorectomy 

was not. 

The 

Trøndel

ag 

Health 

Study 

(HUNT2) 

(1995-

1997),lin

ked to 

the 

Norwegi

an 

Cause of 

Death 

Registry, 

(Hassan 

et al., 

2024). 

systema

tic 

review 

38 studies 

included  

BSO  no 

BSO 

long-term 

outcomes 

BSO :  

decreased risk of breast cancer 

(HR 0.78; 95% CI 0.73-0.84)  

increased risk of colorectal 

cancer (HR, 1.27; 95% CI 1.10-

1.47).  

increased risk of total CVD, 

coronary heart disease, and 

stroke with HRs of 1.18 (95% CI, 

1.11-1.25), 1.17 (95% CI, 1.10-

1.25), and 1.20 (95% CI, 1.10-

1.31), resp 

Hysterectomy 

with bilateral 

salpingo-

oophorectomy 

was associated 

with multiple 

long-term 

outcomes. The 

benefits of the 

addition of 

bilateral 

salpingo-

oophorectomy 

to hysterectomy 

should be 

balanced 

against the risks. 

  

 

Non-iatrogenic POI and mortality 

(Huan et 

al., 2021)  

Review 16 studies 

and 321,233 

women 

 

Early age at 

natural 

menopause 

was grouped 

into 

premature 

menopause 

(<40 years), 

early 

menopause 

(40-44 years), 

and relatively 

early 

menopause 

(45-49 years). 

  Risk for All-

Cause and 

Cardiovasc

ular 

Mortality 

linked to 

age at 

natural 

menopaus

e  

statistically significant 

association of early age at 

natural menopause with all-

cause mortality risk (HR 1:08, 

95% CI: 1.03 to 1.14, P =0:002; 

RR 1:05, 95% CI 1.01 to 1.08,P 

=0:005), but not with 

cardiovascular mortality risk. 

 

In dose-response analyses, the 

association with all-cause 

mortality was significant for POI 

with (HR 1:10; 95% CI: 1.01 to 

1.21; P =0:034) and without (RR 

=1:34; 95% 

CI: 1.08 to 1.66; P 0:007) 

considering follow-up intervals. 

As for cardiovascular mortality, 

marginal significance was noted 

for POI after considering follow-

up intervals (HR 1:09; 95% CI: 

1.00-1.19; P =0:045). 

POI is a 

promising 

independent 

risk factor for 

both all-cause 

and 

cardiovascular 

mortality. 

 

(Xu et al., 

2022). 

Cohort 

study 

UK Biobank, 

178 379 

women, 

menopausal 

hormone therapy 

(MHT) 

 cause-

specific 

mortality 

(Compared with natural 

menopause at age 50–52 years) 

cardiovascular mortality 

natural menopause before the 

Self-reported 

MHT use 

following early 

natural 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

recruited in 

2006–2010. 

 

36 790 had 

natural 

menopause, 

17 569 had 

surgical 

menopause 

and 24 020 

had 

hysterectomy 

alone 

 age of 40 years : HR 2.38, 95%CI: 

1.64, 3.45 

hysterectomy before the age of 

40 years : HR: 1.60, 95% CI: 1.23, 

2.07 

 

cancer mortality  

natural menopause before the 

age of 40 years  : HR: 1.21, 95% 

CI: 0.90, 1.63  

hysterectomy before the age of 

40 years: HR:1.11, 95% CI: 0.93, 

1.32 

 

mortality from all other causes  

natural menopause before the 

age of 40 years : HR: 1.49, 95% 

CI: 1.20, 1.86  

  

MHT use 

MHT users had a lower risk of 

breast cancer mortality 

following natural menopause 

at<45years (HR: 0.59, 95% CI: 

0.36, 0.95) and a lower risk of 

colorectal cancer mortality 

following natural menopause at 

45–49 years (HR: 0.47, 95%CI: 

0.29, 0.76) 

MHT users had a lower risk of 

breast cancer mortality 

following surgical menopause 

at <45 years(HR: 0.17, 95% CI: 

0.08, 0.36), 45–49years (HR: 0.15, 

95% CI: 0.07,0.35) or >=50 years 

(HR: 0.28, 95% CI: 0.13, 0.63) 

Compared with MHT non-

users, MHT users had a lower 

risk o breast cancer mortality 

following hysterectomy 

at<45years (HR:0.49, 95% CI: 

0.32, 0.74) and MHT users had a 

lower risk of cardio-vascular 

mortality following 

hysterectomy at >=50 years 

(HR: 0.09, 95%CI: 0.02, 0.51) 

menopause, 

surgical 

menopause or 

premenopausal 

hysterectomy is 

associated with 

a lower risk of 

breast cancer 

mortality and is 

not consistently 

associated with 

the risk of 

mortality from 

cardiovascular 

disease or other 

causes 

(Lee et al., 

2023). 

Cohort 

study 

1 159 405 

postmenopa

usal women, 

(Korean 

National 

Health 

Insurance 

Service in 

2009) 

  HRs of 

myocardial 

infarction 

(MI), 

ischemic 

stroke, and 

all-cause 

mortality, 

according 

to the 

history of 

premature 

menopaus

e and age 

at 

menopaus

e. 

The women with premature 

menopause exhibited increased 

risks of MI (HR, 1.40 [95% CI, 

1.31-1.50]), ischemic stroke (HR, 

1.24 [95% CI, 1.17-1.31]), and 

all-cause mortality (HR, 1.19 

[95% CI, 1.14-1.24]) when 

compared with women with 

menopause aged ≥50 years. 

The highest risk was evident 

with menopause between the 

ages of 30 and 34 years (HR for 

MI, 1.52 [95% CI, 1.30-1.78]; HR 

for ischemic stroke, 1.29 [95% 

CI, 1.12-1.48]; HR for all-cause 

mortality, 1.33 [95% CI, 1.20-

1.47]) 

Earlier age at 

menopause was 

associated with 

increased risks 

for MI, ischemic 

stroke, and all-

cause mortality. 

  

(Xing et 

al., 2023) 

Follow-

Up 

Study 

National 

Health and 

Nutrition 

Examination 

Survey I 

Epidemiologi

  all-cause 

mortality 

and life 

span 

The unadjusted and adjusted 

HRs of all-cause mortality for 

women with premature 

menopause were 1.46 (95% CI: 

1.08-1.96) and 1.53 (95% CI: 

1.13-2.08), respectively, 

POI significantly 

increased all-

cause mortality 

risk and 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

c Follow-up 

Study 

 

Mean age of 

1,210 women 

was 

55.4 ± 10.8 

years at 

baseline. 

compared to nonpremature 

menopause. Nonlinear 

associations were found 

between age at menopause, 

reproductive life span, all-cause 

mortality, and life span. 

Menopausal age <37.5 years of 

age or reproductive life span 

<24 years increased the risk of 

all-cause mortality. Women 

with menopausal age <39 years 

of age or reproductive life span 

<24 years had a lower mean life 

span than the overall average of 

76 years. 

shortened life 

span in women. 

Interaction of POI with other risk factors 

(Li et al., 

2021b).  

Cohort 

study 

women age 

35–64 years 

living in two 

communities 

of Beijing 

who were 

enrolled in 

the Chinese 

Multi-provinc

ial Cohort 

Study in 1992.   

 

2104 eligible 

women 

  Risk of 

death  

Risk of 

Fatal 

cardiovasc

ular 

disease 

(other 

outcomes 

not 

relevant for 

life 

expectancy

) 

 

Participant

s were 

followed 

until first 

cardiovasc

ular event, 

death, or 

the end of 

follow-up 

(2018). 

Age at menopause <45 years 

Death: 10/160 women; HR: 1.32; 

0.63-2.76 

Fatal cardiovascular disease : 

3/160 women; HR0.86; 0.24-

3.09  

 

Compared with women who 

experienced menopause at age 

50–51years, the risk of death 

was higher in women with 

menopause at age 45–49years 

(HR 1.99, 95% CI 1.24–3.21; 

P=0.005), and the risk of 

ischemic stroke was higher in 

women with menopause at 

age<45years (HR 2.16, 95% CI 

1.04–4.51; P=0.04) and at age 

45–49years (HR 2.05, 95% CI 

1.15–3.63; P=0.01). Women 

who had menopause before 

age 50 years and at least one 

elevated risk factor at baseline 

had a higher risk of death (HR 

11.10, 95% CI 1.51–81.41; 

P=0.02), CVD (HR 3.98, 95% CI 

1.58–10.01; P=0.003), ischemic 

CVD (HR 4.53, 95% CI 1.63–

12.62; P=0.004), coronary heart 

disease (HR 8.63, 95% CI 1.15–

64.50; P=0.04), and stroke (HR 

2.92, 95% CI 1.03–8.29; P=0.04) 

than those with menopause at 

age 50–51years and optimal 

levels of all risk factors. 

Earlier 

menopause 

may predict 

death and 

ischemic stroke. 

Furthermore, 

there is a 

combined effect 

of earlier 

menopause and 

elevated risk 

factors on death 

and CVD. 

 

(Zhai et 

al., 2022). 

Cohort 

study 

post 

menopausal 

women with 

natural 

(n=1038) or 

surgical 

(n=628) 

menopause 

from the 

Pittsburgh 

Lung 

Screening 

Study.  

  all-cause 

mortality 

women early natural 

menopause had a 40% 

increased risk of death 

(P=0.023), which was mainly 

driven by respiratory diseases 

(HR 2.32; P<.001). 

Early natural 

menopause was 

found to be a 

risk factor for 

malignant and 

nonmalignant 

lung diseases 

and mortality in 

middle-aged 

and older 

female smokers.  

646 

(39%) 

women 

reported 

early 

menopa

use, 

includin

g 198 

(19.1%) 

women 

with 

natural 

menopa

use and 

448 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

(71.3%) 

women 

with 

surgical 

menopa

use 

(P<.001). 

Estrogen replacement therapy in POI 

(Rivera et 

al., 

2009a) 

       See 

above 

(Rocca et 

al., 2006). 

Cohort 

study 

Minnesota 

cohort 

Oophorecto

my, BSO 

1097, or 

unilateral 

1293. Each 

subject 

matched by 

age to a 

referent 

woman from 

the same 

population 

(n=2390) 

 

BSO  no 

BSO 

Mortality 

all-cause in 

women 

after BSO 

aged <45 

Hazard ratio 1.67 [95% CI 1.16-

2.40], p=0.006 

“This increased mortality was 

seen mainly in women who had 

not received  oestrogen up to 

the age of 45 years” (HR 1.93; 

95% CI 1.25 to 2.96) compared 

to women who had received 

therapy up to age 45 years or 

longer (HR 1.27; 95% CI 0.67 to 

2.39) 

No increase after unilateral SO 

increased 

overall mortality 

was observed 

mainly in 

women who 

had undergone 

bilateral 

oophorectomy 

before age 45 

years and had 

not received 

estrogen 

replacement 

therapy  

direct or 

proxy 

intervie

ws, 

medical 

records 

in a 

records-

linkage 

system, 

and 

death 

certificat

es 

Original 

cohort 

1950-

1987 

analysis

2001-06 

(Parker et 

al., 2013). 

       See 

above 

(Manson 

et al., 

2019). 

RCT 9,939 women 

aged 50–79 

years with 

prior 

hysterectomy 

and known 

oophorecto

my status 

BSO + Conjugated 

equine estrogens 

(CEE, 0.625 

mg/day)  

 

for a median of 7.2 

years 

place

bo 

Incidence 

of 

coronary 

heart 

disease 

and 

invasive 

breast 

cancer (the 

trial’s two 

primary 

endpoints), 

all-cause 

mortality, 

and a 

“global 

index” 

(these 

endpoints 

plus stroke, 

pulmonary 

embolism, 

colorectal 

cancer, and 

hip 

fracture) 

during the 

interventio

n phase 

and 18-

year 

In age-stratified analyses of 

women with BSO, younger 

women (aged 50–59) and those 

aged 60–69 had treatment 

effects that were in a non-

adverse direction,  

The effects of 

CEE were not 

significantly 

different by BSO 

status in the 

overall cohort, 

but some 

findings varied 

by age. Among 

women with 

prior BSO, CEE 

led to adverse 

effects during 

the treatment 

period in 

women aged 

≥70, whereas 

women 

randomized 

before age 60 

appeared to 

derive mortality 

benefit over the 

long term 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

cumulative 

follow-up 

 23 

Evidence to recommendations 24 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI FOR LIFE EXPECTANCY? 

RECOMMENDATION Women with POI should be informed that POI without HT is associated with 

reduced life expectancy, largely due to cardiovascular disease.  

Desirable effects Both spontaneous and iatrogenic POI are associated with increased risk of 

premature death. The risk may be worsened by contributory factors such as 

cardiovascular risk factors or smoking and may be ameliorated by hormone 

therapy, but the evidence is only observational. 

Undesirable effects  Not applicable – information provision 

Certainty of evidence  Cohort studies   

Values    

Balance of effects Information provision is recommended 

Resource use, equity, 

acceptability and feasibility  

Not applicable – information provision 

Subgroup considerations (if 

applicable) 

Not applicable  

  25 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI FOR LIFE EXPECTANCY? 

RECOMMENDATION HT is recommended for women with POI until the usual age of menopause 

for primary prevention to reduce the risk of morbidity and mortality, whether 

there are estrogen deficiency symptoms or not.  

Desirable effects Although the studies have important limitations, the evidence is adequate to 

support a recommendation for hormone therapy. Unfortunately, the duration of 

treatment is also not well studied. Some authors have suggested treating women 

up to the usual age of menopause. (Kaunitz et al., 2021, Rocca and Faubion, 2022). 

However, some evidence suggests that the longer the replacement therapy is used, 

the better the outcomes. Therefore, women should be given the opportunity to 

take hormone therapy long-term, and not only for 10 years after the onset of POI. 

Undesirable effects  The adverse effects/risks of HT are considered low 

Certainty of evidence  Cohort studies 

Values    

Balance of effects Benefits for mortality vs low adverse effects 

Resource use, equity, 

acceptability and feasibility  

Not applicable as HT is also indicated for other sequelae 

Subgroup considerations (if 

applicable) 

Not applicable  

 26 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI FOR LIFE EXPECTANCY? 

GOOD PRACTICE POINT The guideline group recommends that women with POI should be 

encouraged to adopt a healthy lifestyle (including avoiding smoking, having 

a healthy diet and regular physical activity, and maintaining a healthy weight 

range) to reduce cardiovascular risk.  

Justification  Patients asking whether POI has an impact on their life expectancy can be informed 

about interventions that help reduce mortality in the general population 
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  27 
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V. POI, fertility and pregnancy  28 

V.1. Fertility and fertility treatments 29 

KEY  QUESTION  -  WHAT  ARE  THE  CONSEQUENCES  OF  POI  FOR  30 

FERTILITY? 31 

Population Patients diagnosed with premature ovarian insufficiency (different etiologies) 

Interventions / 

Control / 

Outcomes Fertility / infertility / subfertility / Conception rate 

Chance of spontaneous pregnancy 

Miscarriage 

Health of child / Birth defects, congenital abnormalities, gestational growth; complications 

 32 

Search strings  33 

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (Fertil* OR Fertility OR infertil* OR infertility OR subfertil* OR 

subfertility OR “Conception rate” OR “spontaneous pregnancy” OR "Fertility"[Mesh] OR 

"Infertility"[Mesh]) 

COCHRANE  

 34 

Literature search was limited to the period between 01/01/2014 and 26/01/2024. Studies and data 35 
published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 36 
relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 37 
retained.  38 

  39 
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Flowchart 40 

Records identified through database 

searches  

  

2169   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   2138 

Full-text articles assessed for 

eligibility  

  

31   

   Full-text articles excluded  

    29 

Papers included in the guideline   

2   

 41 

Evidence 42 

Evidence table  43 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Sauer, 

1995) 

Retrope

ctive 

cohort 

study 

300 

consecutive 

patients 

undergoing 

oocyte 

donation 

 

Grouped per 

age category; 

<30 years 

(n=8); 30-

39years 

(n=59); 40-49 

years 

(n=107); 50-

59 years 

(n=18).  

 

Grouped per 

indication:  

POI (n=44), 

surgical 

castration 

(n=9), genetic 

disease 

carrier (n=12), 

transitional 

menopause 

(n=27), 

natural 

menopause 

(n=30), 

multiple IVF 

oocyte donation 

treatments 

 

oral micronized 

estra 

diol and 

intramuscular 

progesterone.  

 

Oocytes were 

donated by fertile 

young women 

utilizing OS with 

menopausal 

gonadotropins. 

NA Pregnancy 

rate 

Implantation 

rate 

 

Effect of age 

Effect of 

infertility 

diagnosis 

Outcomes were 

not different 

among patients 

except for women 

who previously 

received 

chemotherapy, 

where a 

significantly 

elevated rate of 

spontaneous 

abortion was 

noted (P<0.05). 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

failures 

(n=62), and 

postchemoth

erapy (n=8) 

(van 

Kastere

n et al., 

1999) 

incidenc

e study 

+ 

pedigre

e study 

63 idiopathic 

POI patients 

(secondary, 

oligo or 

amenorrhoea 

≤ 40 years, 

with FSH 

>40U/l on at 

least 2 

occasions, 

normal 

karyotyping 

and no 

history of 

radiation 

exposure or 

chemotherap

y) 

 

pedigree 

studies were 

performed on 

6 families 

with at least 2 

relatives with 

POI 

Family study / 

pedigree study 

NA Incidence  

familial = at 

least one 

affected 

relative 

8/63 familial cases 

(12.7%). 

The familial 

form of 

idiopathic POI is 

not as common 

as has been 

suggested 

 

(van 

Kastere

n and 

Schoe

maker, 

1999) 

REVIEW  52 case 

reports 

(pregnancy or 

return of 

ovulation in  

POI) 

 

8 

observational 

studies 

(number of 

POI patients 

that had 

become 

pregnant)  

 

9 

uncontrolled 

studies 

reported the 

number of 

patients that 

became 

pregnant in 

association 

with a specific 

intervention 

7 controlled 

trials   

  Chance of 

pregnancy 

 

Change of 

livebirth 

In the 

observational 

studies, 4.8% of all 

women became 

pregnant, in the 

uncontrolled 

studies 18%, and in 

the controlled 

studies 1.5%. 

Overall, 6.3% of all 

women conceived 

after diagnosis.  

 

Data on 112 

pregnancies were 

available. 3 

pregnancies were 

terminated on 

request, 19 

miscarriages, 1 

stillbirth at term, 1 

tubal pregnancy, 

and 5 ongoing. 

Thus, 104 

pregnancies 

resulted in the 

birth of 86 healthy 

children (three 

twin pregnancies). 

We did not find 

any reports on 

congenital 

malformations or 

chromosomal 

aberrations such as 

trisomy 21 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Bidet 

et al., 

2011). 

Cohort 

study 

358 

consecutive 

patients with 

POI 

  Resumption 

of Ovarian 

Function and 

Pregnancies 

Prevalence  

 

 

 

 

 

 

 

 

Predictors  

86 (24%) patients 

presented features 

indicating 

resumption of 

ovarian function, 

and in 77 cases 

(88%) within 1 yr of 

diagnosis.  

 

21 spontaneous 

pregnancies in 15 

(4.4%) patients (16 

births, 5 

miscarriages)   

 

familial history, 

secondary 

amenorrhea, 

presence of 

follicles at US, and 

inhibin B and 

estradiol levels  

(not predictors; 

autoimmune 

disease, AMH level, 

the presence of 

follicles on biopsy, 

and/or genetic 

abnormalities) 

Intermittent 

ovarian activity 

in POI patients is 

not a rare 

phenomenon. A 

predictive score 

may help us to 

identify POF 

patients most 

likely to recover 

intermittent 

ovarian 

function. 

 

(Bachel

ot et 

al., 

2017) 

Cross-

sectional 

study 

507 POI 

patients were 

included in 

the study, 

with a follow-

up of 3,44  

± 4,05 years 

(0–29). Of 

these, 117 

(23%) had 

features of 

ovarian 

function 

resumption. 

  cumulative 

incidence of 

pregnancy 

3.5% (entire 

cohort) 

15.3% in patients 

with ovarian 

function 

resumption 

 

55 patients (47%) 

experienced an 

arrest of their 

resumption during 

the follow-up 

period (risk factors 

for arrest: high FSH 

and DHEA, older 

age at diagnosis) 

Resumption of 

ovarian function 

is not a rare or 

brief 

phenomenon in 

POI women.   

 

(Fraiso

n et al., 

2019) 

review pregnancy in 

patients 

diagnosed 

with POI 

 

15 studies 

included in 

the review : 

- 2 RCT 

- 2 

observational 

studies 

- 11 

interventional 

studies 

    Pregnancies and 

live births are 

uncommon in 

patients 

diagnosed with 

POI-but are not 

impossible. 

Qualitative 

analysis 

 44 
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Evidence to recommendations 45 

QUESTION  What are the consequences of POI for fertility? 

RECOMMENDATION Women with POI should be informed that POI substantially reduces the 

chances of natural conception.  

Women with non-surgical POI should be informed that ovarian activity may 

occur. This is associated with a chance of natural conception.  

Desirable effects Evidence suggests that women with POI (non-surgical) may experience resumption 

of ovarian activity (observational data only) and there is a larger chance of 

pregnancy when there is increased ovarian activity (observational data only) 

Undesirable effects  No harms associated with providing information and advise in this context.   

Certainty of evidence  Very low   (observational data only) 

Values   Unclear but, in general, women with POI have a preference for information and 

guidance 

Balance of effects Strong recommendation in favor of information provision   

Resource use, equity, 

acceptability and feasibility  

Not a significant factor to consider.  

Subgroup considerations (if 

applicable) 

This recommendation only applies to women with non-surgical POI, as women 

with surgical POI (after BSO) will have no ovarian activity and no chance of natural 

conception.  

 46 

QUESTION  What are the consequences of POI for fertility? 

RECOMMENDATION 

GOOD PRACTICE POINT 

Women with non-surgical POI should be advised to use contraception if they 

wish to avoid pregnancy.  

Desirable effects Evidence suggests that women with POI (non-surgical) may experience 

resumption of ovarian activity (observational data only) and there is a larger 

chance of pregnancy when there is increased ovarian activity (observational data 

only) 

Undesirable effects  No harms associated with providing information and advise in this context.   

Certainty of evidence  Very low (observational data only) 

Values   Unclear but, in general, women with POI have a preference for information and 

guidance 

Balance of effects Strong recommendation in favor of information provision 

Resource use, equity, 

acceptability and feasibility  

Not a significant factor to consider.  

Subgroup considerations 

(if applicable) 

This recommendation only applies to women with non-surgical POI, as women 

with surgical POI (after BSO) will have no ovarian activity and no chance of 

natural conception. 

  47 
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PICO  QUESTION:  WHAT  FERTILITY  INTERVENTIONS  ARE  EFFECTIVE?   48 

Population Patients diagnosed with premature ovarian insufficiency / Patients at risk of POI 

Interventions - Egg donation+ IVF 

- Embryo donation 

- Ovarian transplantation 

- Ovulation induction (clomiphene, gonadotrophins, stimulation with recombinant FSH, 

immunomodulating therapies) 

- Suppression of gonadotrophins (GnRHa / danazol) 

- Treatment of coexistent endocrine disease 

- HRT 

- Steroids 

- Glucocorticoids  

 - stem cells and biomaterials  

- Platelet-Rich Plasma 

- in vitro activation 

- Ovarian tissue cryo 

- Ovarian suppression 

- Oocyte cryopreservation 

- Embryo cryopreservation 

Control No intervention 

Outcomes Pregnancy  

Life birth 

miscarriage 

 49 

Search strings  50 

Database Search String 

PUBMED 1 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR “Premature 

Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause")  AND 

("Oocyte Donation"[Mesh] OR “egg donation” OR “oocyte donation” OR “Ovum Donation” OR "embryo donation" OR 

“donor embryo” OR "ovarian tissue transplantation" OR “Ovarian transplantation” OR “Ovulation induction” OR "Ovulation 

Induction"[Mesh] OR clomiphene OR gonadotropins OR “Gonadotropins"[Mesh] OR “ovarian stimulation” OR 

“recombinant FSH” OR "Follicle Stimulating Hormone"[Mesh] OR “immunomodulating therapies” OR “GnRHa” OR danazol 

OR HRT OR  “hormone therapy” OR “hormone replacement therapy” OR "Hormone Replacement Therapy"[Mesh] OR 

Steroids OR "Steroids"[Mesh] OR Glucocorticoids OR "Glucocorticoids"[Mesh]) AND (“Live Birth” OR Miscarriage OR 

pregnancy OR "Pregnancy"[Mesh]  OR "Pregnancy Rate"[Mesh] OR "Abortion, Spontaneous"[Mesh]) 

PUBMED 2 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR “Premature 

Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause")  AND 

("Oocyte cryopreservation” OR “Oocyte freezing” OR “Egg cryopreservation” OR “Egg freezing” OR “oocyte banking” OR 

"Oocyte vitrification” OR "egg vitrification" OR “Embryo cryopreservation” OR “embryo freezing” OR “Embryo slow 

freezing” OR “Embryo vitrification” OR "Cryopreservation"[Mesh] OR "Cryopreservation" OR “frozen embryo transfer” OR 

“ovarian tissue cryopreservation” OR (“ovarian tissue” AND “surgery”) OR “ovarian tissue transplantation” OR “ovarian 

tissue freezing” OR “ovarian cortex cryopreservation” OR ((“Gonadotropin-Releasing Hormone Agonist” OR "GnRH 

agonists" OR Triptorelin OR buserelin OR goserelin OR diphereline OR “leuprolide acetate” OR GnRHa) AND 

(“ovarian suppression” OR “ovarian protection” OR chemotherapy)) OR “Platelet-Rich Plasma"[Mesh] OR "Platelet-Rich 

Plasma" OR “PRP” OR “Platelet Rich Plasma” OR “stem cell" OR “Stem Cell Transplantation"[Mesh] OR “in vitro activation”)  

 51 

Literature search was limited to the period between 01/01/2014 and 26/01/2024. Studies and data 52 
published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 53 
relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 54 
retained.  55 
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For the literature search on the second group of interventions (PUBMED 2 - stem cells and biomaterials, 56 
Platelet-Rich Plasma, in vitro activation, Ovarian tissue cryo, Ovarian suppression, Oocyte 57 
cryopreservation, Embryo cryopreservation) no limits were set for the publication date.  58 

Flowchart 59 

Records identified through database 

searches  

  

385   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   323 

Full-text articles assessed for 

eligibility  

  

62   

   Full-text articles excluded  

    58 

Papers included in the guideline   

4   

 60 

References included as background information 61 

(Lutjen et al., 1984, Sauer et al., 1994, Templeton et al., 1996, Zhang et al., 2021) 62 

Evidence 63 

Evidence table  64 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comme

nts  

(van 

Kasteren et 

al., 1999) 

incidence 

study + 

pedigree 

study 

63 idiopathic POI 

patients 

(secondary, oligo 

or amenorrhoea 

≤ 40 years, with 

FSH > 40 U/l on at 

least 2 occasions, 

with normal 

karyotyping and 

no history of 

radiation 

exposure or 

chemotherapy. 

 

pedigree studies 

on 6 families with 

at least 2 relatives 

with POI 

Family study / 

pedigree study 

NA Incidence  

familial = at 

least one 

affected relative 

8/63 familial cases 

(12.7%). 

the familial form of 

idiopathic POI is not 

as common as has 

been suggested 

 

(Fraison et 

al., 2019) 

Review  pregnancy in 

patients 

diagnosed with 

POI 

    Pregnancies and live 

births are 

uncommon in 

patients diagnosed 

Qualitativ

e analysis 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comme

nts  

 

15 studies 

included : 

- 2 RCT 

- 2 observational 

studies 

- 11 interventional 

studies 

with POI-but are not 

impossible. 

(Tartagni et 

al., 2007) 

RCT 50 POI  

mean age 32 

amenorrhea for 

16 months 

 

20 patients also 

had autoimmune 

disorders (9 with 

anti-thyroglobulin 

antibody, 5 with 

anti-microsomal 

antibody, 5 with 

anti-

adrenocortical 

antibody and 1 

with anti-ovarian 

antibody). Nine 

patients had a 

family history of 

POI. 

Oral ethinyl 

oestradiol for 2 

weeks before 

Stimulation 

Placebo Ovulation 

 

Concentrations 

of FSH 

 

 

 

Pregnancy rate 

32% vs 16%   

 

in group one decreased 

from 68.3 +/− 20.0 IU/l 

(mean +/− SD) to 15.6 

+/− 5.3 IU/l. 

 

16% vs 0% 

 

EE works but need 

FSH<15IU on EE 

Included 

in review 

Fraison 

2019 

(Pellicer et 

al., 2023) 

Review  established and 

experimental 

techniques to 

restore ovarian 

reproductive 

function.  

 

Conditions of 

interest were POI, 

DOR, poor 

ovarian response 

and older age. 

  TECHNIQUES 

TO INDUCE 

OVARIAN 

RESCUE IN 

HUMANS: 

 

CLINICAL DATA IN DOR, 

POI AND OLDER 

WOMEN 

IVA and ovarian 

fragmentation: varying 

degrees of success in 

women with DOR for POI 

(Kawamura et al., 2013; 

Suzuki et al., 2015; Zhai et 

al., 2016) 

 

The use of stem cells: 

umbilical cord-derived 

MSC (UCMSC) have been 

shown to increase the 

ovarian function in 61 

young patients (mean age 

31, range 39-34 yrs) with 

POI, after transvaginal 

intra-ovarian allogenic 

stem cell infusion of 

UCMS isolated from 

donor healthy full-term 

human placental samples 

(Yan et al., 2020) - overall 

PR 6.6% (4/61). 

 

BM-MSC were employed 

in 30 women with POI 

who were aged 40 years 

or less, with one group 

receiving a direct 

laparoscopic infusion into 

the ovarian stroma, and 

the other group 

There is a clear 

demand to preserve 

fertility and/or to 

prevent injury in the 

ovaries. When the 

damage is 

irreversible in 

women with POI or 

DOR, follicle 

reactivation shows 

promising 

experimental 

outcomes, but 

clinical evidence is 

scarce although 

increasing. 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comme

nts  

undergoing unilateral 

catheterization of the 

ovarian artery (Gabr et al., 

2016). Overall, hormone 

improvement was 

observed in 86.7% of 

participants from both 

groups, 

while 60% showed 

ovulation at some point 

during follow-up. Only 

10% of women 

underwent IVF cycles, and 

one natural conception 

was achieved. 

Comparable results were 

obtained in 10 women 

(26-33 years old) with POI 

after BM-MSC injection 

into both ovaries via 

laparoscopy (Edessy et al., 

2016). 

 

Platelet-rich plasma 

A recent pilot 

study was performed in 

311 women with POI who 

were less than 40 years 

age (Cakiroglu 

et al., 2020).  Additional 

case reports in POI also 

describe pregnancies 

(Sfakianoudis et al., 2019) 

and live births (Hsu et al., 

2020) after PRP injection. 

(Rosario 

and 

Anderson, 

2021) 

Review  Novel approaches 

to fertility 

restoration in 

women 

with premature 

ovarian 

insufficiency 

   Research on improving the fertility of women 

with POI surrounds the potential value of stem 

cells, potentially in combination with other poorly 

defined treatments such as injection of platelet-

rich plasma, and in investigating the applicability 

of in vitro activation protocols, both physical and 

chemical. While the use of animal models shows 

some evidence of efficacy, the clinical data on 

such treatments are largely very preliminary and 

often from poorly or uncontrolled observations. 

 

Narrative 

review  

(Cakiroglu 

et al., 2020) 

Cohort 

study 

Women (N=311; 

age 24-40) 

diagnosed with 

POI based on 

ESHRE criteria 

intraovarian 

injection of 

autologous 

platelet rich 

plasma 

(none, 

before and 

after study) 

ovarian reserve  

AMH/AFC/FSH 

 

 

IVF outcome 

parameters  

Increased AFC and AMH, 

serum FSH did not 

change significantly. 

 

23 (7.4%) conceived 

spontaneously 

87 (27.8%) had no antral 

follicles and no further 

treatment 

 

201 (64.8%) developed 

antral follicle(s) and 

attempted IVF:  82 (26.4% 

of total) developed 

embryos; 25 of these 

preferred to cryopreserve, 

57 underwent ET resulting 

in women with POI, 

intraovarian injection 

of autologous PRP 

might be considered 

as an 

alternative 

experimental 

treatment option 

Included 

in review 

(Pellicer et 

al., 2023) 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comme

nts  

in 13 pregnancies (22.8% 

per transfer,4% of total). 

 

In total, 25/311 (8.0%) 

achieved livebirth/ 

sustained implantation, 

another 25 (8.0%) 

cryopreserved embryos. 

Oocyte donation 

(Oyesanya 

et al., 

2009).  

Cohort 

study 

353 consecutive 

infertile women 

with premature 

ovarian failure or 

diminished 

ovarian function. 

IVF-ET with the 

use of oocyte 

sharing (n=220) 

IVF-ET with 

the use of 

altruistic egg 

donation 

(n=133). 

CPR 

Sec outcomes: 

E2 dosage, 

endometrial 

thickness, 

fertilization, 

embryo quality, 

and rates of 

embryo 

cleavage, 

transfer, and 

implantation, 

positive b-hCG, 

and 

biochemical, 

ectopic, and 

multiple 

pregnancy 

No statistically significant 

difference in clinical 

pregnancy rates (28.18% 

vs. 30.08%; OR 0.91 [0.49–

1.67]; RR 1.07 [0.69–1.65]; 

adjusted OR 0.95 [0.51–

1.78]) 

The prognosis with 

use of shared 

oocytes is similar to 

that with altruistic 

donors. 

compares 

CPR of 

altruistic 

egg 

donation 

with egg 

sharing 

(Sung et 

al., 1997). 

Cohort 

study 

228 consecutive 

oocyte recipients 

(age ≤40y.o. 

FSH>18mUI/ml, 

failure to respond 

to OS) 

N=66 unrelated 

donors 

N=13 sisters Cancellation 

rate 

PR 

Nr of eggs 

retrieved 

Nr of embryos  

Abortion rate 

Uncancelled  group:  

Groep I:N=62; group 

II:n=9 

 

Group I: PR  35.5% 

       Ab. Rate 22.7% 

Group II:PR 36.4% 

       Ab Rate 25.0% 

 

Sign higher cancellation 

rate with sister eggs (4/13 

[30.8%] vs 4/66[6.1%]) 

. 

No sign diff. In eggs 

retrieved, embryos and 

pregnancy rate and 

abortion rate 

Egg donation by 

sister of POI patient: 

these donors have a 

significant higher 

cancellation rate, but 

if they pursue there 

are no significant 

differences in 

outcome 

Important 

info for 

sisters of 

POI 

patients 

who may 

be willing 

to donate 

eggs for 

their sister.    

(O'Donnell 

et al., 

2012). 

RCT 34 (17 completed) 

POI range of 

aetiologies (same 

study as for blood 

pressure) 

Physiological E/P 

 

12 months, cross-

over 

Pharmacolo

gical E/P 

Uterine 

vol/blood 

flow/endometri

al thickness 

Physiological E/P 

gave slightly  thicker 

endometrium, others not 

significant 

Physiological E/P 

may be better 

Surrogate 

outcomes 

(Critchley 

et al., 

1992). 

Observati

onal study 

10 patients with 

POI following 

abdominal 

irradiation in 

childhood 

 

22 POI (no 

radiation) 

abdominal 

irradiation in 

childhood 

no radiation Uterine length 

 

Uterine blood 

flow 

 

Endometrial 

thickness 

Sign less; 4.1 cm (2SE 0.8) 

vs 7.3 (2SE 0.6) 

Not detectable in most 

irradiated women 

No increase in 3/10 

women 

Uterine musculature 

and blood flow are 

irreversibly affected 

by high dose 

irradiation in 

childhood. 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comme

nts  

(Larsen et 

al., 2000), 

Case 

report 

3 patients 

Egg donation 

after TBI and BMT 

for malignancy in 

childhood 

  Uterine volume 

/ size 

  

Endometrial 

thickness in 

treatment cycle  

 

Outcome 

reduced in all 3 cases 

 

6-9mm 

 

 

Case 1 Threatened prem 

labour at 29/40, GDM at 

33/40, LSCS at 37/40 

contractions and mild PET  

Case 2 Vaginal bleeding 

at 10/40, miscarriage at 

17/40 

Case 3 One unsuccessful 

egg donation cycle 

 Outcome 

of 

treatment 

or 

pregnanc

y 

(Foudila et 

al., 1999) 

Cohort 

study 

18 women with 

Turner's 

syndrome 

Oocyte donation 

(mean of 1.8 

embryos per 

transfer) 

28 fresh + 25 

frozen ETs 

 Pregnancy Clinical pregnancy rate 

per fresh ET was 46%, and 

implantation rate 30%, for 

frozen ET 28 and 19%. 

 

20 clinical pregnancies 

40% ended in 

miscarriage. 

 

All deliveries were c-

section 

Pregnancy and 

implantation rates 

after oocyte 

donation were high 

in women with 

Turner's syndrome, 

but the risk of 

cardiovascular and 

other complications 

is high. Careful 

assessment before 

and during follow-

up of pregnancy are 

important. Transfer 

of only one embryo 

at a time to avoid the 

additional 

complications 

caused by twin 

pregnancy is 

recommended. 

 

(Bodri et 

al., 2006) 

Cohort 

study 

21 women with 

Turner's 

syndrome 

Age: 33.1± 1.8 

years 

30 Oocyte 

donation cycles 

with fresh ET  

Median (range) of 

2 embryos 

transferred per 

cycle (range: 1-4) 

 clinical 

outcome and 

obstetrical 

complications 

17 pregnancies (57%), of 

which 12 were clinical 

(40%). The IR and OPR 

were 22% (15/68) and 

30% (9/30), respectively. 

Premature delivery was 

observed in 50% (4/8) 

pregnancies and 

intrauterine growth 

retardation in 55.5% (5/9) 

of the fetuses. 

Hypertensive disorders 

occurred in 5/8 

pregnancies (3 pre-

eclampsias) 

Turner's syndrome 

patients achieve 

acceptable 

pregnancy rates after 

oocyte donation. A 

high rate of 

pregnancy-

associated 

hypertensive 

disorders was 

observed which have 

led to a high rate of 

prematurity and 

IUGR 

 

(Alvaro 

Mercadal 

et al., 

2011),    

Cohort 

study 

23 women with 

Turner's 

syndrome  

49 Oocyte 

donation cycles, 

45 fresh + 10 

frozen ETs  

Median (range) of 

2 embryos 

transferred per 

cycle (range: 1-4) 

 clinical 

outcome and 

obstetrical 

complications 

18 pregnancies, 10 

deliveries (9 singletons 

and 1 pair of twins), 3 

miscarriages and 5 

biochemical pregnancies. 

The CPR per ET was 24.4% 

in fresh cycles and 20% in 

frozen cycles.  

Complications of 

pregnancy occurred in 5 

of 10 pregnancies (50%): 3 

premature deliveries 

because of pregnancy-

induced hypertensive 

Pregnancy rates after 

oocyte donation in 

patients with TS are 

comparable with 

those previously 

published. These was 

a high risk of 

pregnancy 

hypertensive 

disorders and a high 

risk of low 

birthweight. 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comme

nts  

disorders. The mean 

birthweight (g) (±SD) for 

singletons and twins was 

2728 ± 577 and 2335 ± 

318, resp. Four babies 

were below the 10th 

percentile. No cardiac 

complications in any of 

the pregnant women. 

(Yaron et 

al., 1996). 

Cohort 

study 

53 patients with 

POI undergoing 

oocyte donation.  

 

- 7 Turner's 

syndrome 

(45,X) - 22 ET 

cycles,  

- 15 Turner 

variants 

(mosaics, 

deletions, or 

isochromosom

es) -  36 ET 

cycles 

31 POI with 

normal karyotype) 

- 69 ET cycles. 

127 Oocyte 

donation ET cycles  

 

All patients were 

treated with E2 

valerate 6 mg/d 

until oocytes 

became available; 

then P 100 mg/d 

was added. 

Oocyte donors 

were healthy 

women < 34 years 

who underwent 

IVF themselves. 

 CPR 

Biochemical 

pregnancy 

early abortions 

delivery rates 

Turner's syndrome 

patients vs POI 

- significantly higher rate 

of biochemical 

pregnancies (22.7% vs 

4.3%) 

- lower CPR (22.7% vs 

33.3%) 

- a significantly higher 

rate of early abortions 

(60% vs 8.7%) 

significantly lower rate of 

deliveries per pregnancy 

(20.0% vs 73.1%)   

Patients with a 

complete or partial 

deficiency of an X 

chromosome have 

reduced PRs and an 

increase in early 

implantation failure 

after oocyte 

donation. 

 

(Bryman et 

al.) 

Cohort 

study 

482 Swedish 

women with 

Turner syndrome 

27 (47%) used 

their own oocytes 

(23 spontaneous, 

3 IVF, 1 IUI) 

 

30 (53%) oocyte 

donation 

 Pregnancy rate 

and outcomes 

Pregnancies occurred in 

57 (12%) of 482 women  

67 deliveries (68 babies)- 

liveborn rate of 54%.  

 

Spontaneous 

pregnancies occurred 

mainly in women with 

45,X/46,XX mosaicism,  

 

miscarriages were less 

frequent after OD: OR 

0.43 (95% CI 0.17-1.04) 

  

 65 

Evidence to recommendations 66 

QUESTION  What fertility interventions are effective? 

RECOMMENDATION  Women with POI should be informed that there are no interventions that 

have been reliably shown to increase ovarian activity and natural conception 

rates.  

Desirable effects Of all interventions evaluated in women with POI, none have been shown to 

improve the chances of natural conception.  

These interventions include administration of estrogens, gonadotrophins or 

corticosteroids, in vitro activation of follicles, administration of mesenchymal stem 

cells and injection of platelet rich plasma into the ovary.  

Undesirable effects  Interventions may be associated with risks, which are not well documented.  

Certainty of evidence  Low (ꚚꚚΟΟ) (observational data only, small studies for most interventions, for 

others small RCTs are available) 

Values   In general, treatments unsupported with any data of efficacy should not be offered 

Balance of effects Strong recommendation in favor of information provision  
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Resource use, equity, 

acceptability and feasibility  

Not relevant as the recommendation recommends against the interventions. 

Subgroup considerations (if 

applicable) 

Not relevant 

 67 
QUESTION  What fertility interventions are effective? 

RECOMMENDATION  Women with POI should be informed that oocyte donation is an established 

option to achieve pregnancy after a diagnosis of POI.  

Desirable effects The efficacy of oocyte donation to achieve a pregnancy/live birth in women with 

POI is shown in observational studies. Oocyte donation is the only possible 

treatment option currently available for women with POI to establish pregnancy. 

Undesirable effects  There are some obstetrics risks associated with pregnancies after oocyte donation, 

and there may be additional risks related to the etiology of POI. In addition, when 

oocytes are donated from family, the genetic contexts may need to be considered. 

Certainty of evidence  Low (ꚚꚚΟΟ) (observational data only in POI, but indirect evidence of efficacy of 

oocyte donation pregnancy in general) 

Values    

Balance of effects Given the risks and ethical/psychological complications, a recommendation for 

oocyte donation in all POI women was not considered appropriate, and it was 

agreed to merely state that Oocyte donation is an established option for fertility 

in women with POI. 

Resource use, equity, 

acceptability and feasibility  

There are some limitations on the availability of oocytes through oocyte donation 

in different countries, as well as some restrictions on who can use donated oocytes 

to achieve pregnancy.  

Subgroup considerations (if 

applicable) 

Not relevant 

 68 
 69 

QUESTION  What fertility interventions are effective? 

RECOMMENDATION Women with non-iatrogenic POI and considering assisted reproduction using 

oocytes donated by their sister should be informed that this includes shared 

genetic risk and carries a higher risk of ovarian stimulation cycle cancellation. 

Desirable effects There are known benefits of oocyte donation by a sister, such as availability of a 

donor/donor gametes, shorter waiting lists, kinship, costs,..  

Undesirable effects  There are some data (small observational study) showing higher cycle cancellation 

rates in sisters of women with POI when they engage in oocyte donation. 

Furthermore, there may be (unknown) genetic factors underlying the POI 

diagnosis, which may be shared between sisters.  

Certainty of evidence  Low (ꚚꚚΟΟ) (observational data only in POI, but indirect evidence of efficacy of 

oocyte donation pregnancy in general) 

Values    

Balance of effects It is recommended to inform women considering oocyte donation from sisters 

allowing them to balance the desirable and undesirable outcomes as part of the 

decision-making process. 

Resource use, equity, 

acceptability and feasibility  

There are some limitations on the availability of oocytes through oocyte donation 

in different countries, as well as some restrictions on who can use donated oocytes 

to achieve pregnancy.  

Subgroup considerations (if 

applicable) 

Only relevant for women considering oocyte donation from sisters 

  70 
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V.2. Fertility preservation 71 

PICO  QUESTION  –  ARE THERE TECHNIQUES AVAILABLE FOR FERTILITY 72 

PRESERVATION IN WOMEN WITH POI? 73 

 74 

Population Patients diagnosed with premature ovarian insufficiency 

Patients at risk of POI 

Interventions stem cells and biomaterials  

Platelet-Rich Plasma 

in vitro activation 

Ovarian tissue cryo 

Ovarian suppression 

Oocyte cryopreservation 

Embryo cryopreservation 

Control  

Outcomes Fertility  

Fertility preservation  

Prevention of POI 

 75 

Search strings  76 

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause")  AND ("Oocyte cryopreservation” 

OR “Oocyte freezing” OR “Egg cryopreservation” OR “Egg freezing” OR “oocyte banking” OR "Oocyte 

vitrification” OR "egg vitrification" OR “Embryo cryopreservation” OR “embryo freezing” OR “Embryo slow 

freezing” OR “Embryo vitrification” OR "Cryopreservation"[Mesh] OR "Cryopreservation" OR “frozen 

embryo transfer” OR “ovarian tissue cryopreservation” OR (“ovarian tissue” AND “surgery”) OR “ovarian 

tissue transplantation” OR “ovarian tissue freezing” OR “ovarian cortex cryopreservation” OR 

((“Gonadotropin-Releasing Hormone Agonist” OR "GnRH agonists" OR Triptorelin OR buserelin OR 

goserelin OR diphereline OR “leuprolide acetate” OR GnRHa) AND (“ovarian suppression” OR “ovarian 

protection” OR chemotherapy)) OR “Platelet-Rich Plasma"[Mesh] OR "Platelet-Rich Plasma" OR “PRP” OR 

“Platelet Rich Plasma” OR “stem cell" OR “Stem Cell Transplantation"[Mesh] OR “in vitro activation”) 

Literature search was limited to the period between 01/01/2014 and 26/01/2024. Studies and data published prior 77 
to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still relevant, and in absence of 78 
newer data, the studies and data published prior to 01/01/2014 were retained.  79 

Flowchart 80 

Records identified through database 

searches  

  

1273   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   1239 
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Full-text articles assessed for 

eligibility  

  

34   

   Full-text articles excluded  

    28 

Papers included in the guideline   

6   

 81 

Evidence 82 

Evidence table  83 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Commen

ts  

(Lau et al., 

2009)  

retrospe

ctive 

study 

Young TS:  

 

28 complete / 

partial 

absence of 

one X chrom 

(13 45,X; 9 

mosaic 

karyotypes; 6 

karyotypes 

containing 

isochromoso

me or ring X 

chrom.  

 

6 (21%) 

spontaneous 

puberty  

14 (14%) 

identified as 

potential 

candidates 

for FP. 

fertility 

preservation 

 

Criteria for FP:  

(i) spontaneous 

menarche; 

(ii) confirmation 

by US of the 

presence of 

at least one 

normal 

ovary;  

serum FSH below 

40 IU/l. 

 Feasibility One patients 

underwent an ovarian 

stimulation protocol of 

GnRH-agonist down-

regulation followed by 

recombinant FSH and 

HMG stimulation. Two 

metaphase-II-stage 

oocytes were aspirated 

and vitrified.  

 

Another patient 

conceived 

spontaneously at the 

age of 24 years. 

  

(Balen et 

al., 2010)    

Case 

report 

young 

woman with 

mosaic 

Turner 

syndrome 

fertility 

preservation 

+ oocyte genetics 

   This case 

provides some 

reassurance for 

the validity of 

this approach. 

 

(Borgstro

m et al., 

2009) 

Case 

series 

57 TS Girls, 

aged 8–19.8 

yr, 

ovarian tissue 

freezing for FP 

  Ovarian biopsy was 

feasible in 47 of the 57 

girls. In 15 of the 57 girls 

(26%), there were 

follicles in the tissue 

piece analyzed 

histologically. 6/7 girls 

(86%) with mosaicism, 

6/22 (27%) with 

structural chromosomal 

abnormalities, and 3/28 

with karyotype 45X 

(10.7%) had follicles.  

 

8/13 girls (62%) with 

spontaneous menarche 

Signs of 

spontaneous 

puberty, 

mosaicism, and 

normal 

hormone 

concentrations 

were positive 

and statistically 

significant but 

not exclusive 

prognostic 

factors as 

regards finding 

follicles 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Commen

ts  

had follicles, and 11/19 

girls (58%) who had 

signs of spontaneous 

puberty had follicles.  

 

The age group 12–16 yr 

had the highest 

proportion of girls with 

follicles. 

 

Normal FSH and AMH 

for age and pubertal 

stage were more 

frequent in girls with 

follicles 

(Mamsen 

et al., 

2019) 

Retrosp

ective 

case–

control 

study 

15 Girls and 

young 

women (5-

22yrs) with 

Turner 

syndrome 

who 

underwent 

ovarian tissue 

cryopreservat

ion 

 

42 controls 

(1-25yrs) – 

OTC for 

cancer 

   Follicle 

density 

(follicles/mm

3), 

morphology, 

and health 

Follicles were found in 

60% of the biopsies (9 of 

15) from TS ovaries. In 

78% of the ovaries (7 of 

9) with follicles, the 

follicle density was 

within the 95% CI of the 

control group. There 

was a high rate of 

abnormal follicle 

morphology. Six follicle-

specific proteins were 

expressed similarly in TS 

and control ovaries. 

However, apoptosis and 

zona pellucida protein 

expression were found 

to be abnormal in TS. 

Turner syndrome follicle 

fluid from small antral 

follicles had lower 

concentrations of 

estrogen and 

testosterone and higher 

concentrations of AMH 

than controls. Thirty-

one cumulus oocyte 

complexes were 

collected from one 

patient and cultured for 

48 hours in vitro, 

resulting in five 

metaphase II oocytes 

(maturation rate 16%, 

degeneration rate 19%).    

The benefits of 

OTC may be 

limited to a 

highly selected 

group of TS 

mosaic patients 

in whom a 

sizeable pool of 

normal follicles 

is present at 

OTC. 

 

 

(Mamsen 

et al., 

2018) 

Case 

series 

6 pre-

pubertal girls 

with 

galactosemia 

cryopreservation 

of ovarian tissue 

(OTC) 

NA  morphological normal 

follicles and follicle 

densities within the 95% 

CI of controls. No 

follicles were detected 

in the ovary from an 

11.7-year-old girl with 

galactosemia. 

Expression of AMH, 

GDF-9, BMP-15, and 

PAPP-A appeared 

similar in follicles from 

girls with galactosemia 

and controls. 

Young girls with 

galactosemia 

maintain follicles 

in early 

childhood and 

fertility 

cryopreservatio

n may be 

considered. The 

pathophysiolog

y of 

galactosemia 

leading to an 

acceleratedfollic

le loss is 

unknown and it 

is currently 
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Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Commen

ts  

unknown to 

what extent 

transplanted 

ovarian tissue 

can sustain 

fertility in adult 

life. 

(Grynber

g et al., 

2020) 

Case 

report 

36-year-old 

amenorrheic 

patient with 

autoimmune 

POI (serum 

antiperoxidas

e, anti-21-

hydroxylase, 

and antiovary 

antibodies) 

 

Serum FSH 

(21.0 and 36.3 

mIU/mL) and 

LH (35.0 and 

60.0 mIU/mL) 

levels taken 4 

weeks apart 

were around 

the 

menopausal 

range 

 

serum AMH 

was low (0.76 

and 0.65 

ng/mL), total 

AFC 

remained 

unexpectedly 

normal (24 

and 22). 

Two cycles of IVM 

of immature 

oocytes aspirated 

from the 

remaining antral-

stage follicles after 

HCG priming, 

 

(After unsuccessful 

ovarian stimulation 

using recombinant 

FSH (300 IU/day 

for 10 days)) 

NA Obtention of 

immature 

oocyte 

capable of 

maturing in 

vitro in a 

context of 

acute ovarian 

dysfunction 

IVM lead to 6 and 10 

cumulus-oocyte 

complexes and 4 and 8 

metaphase II oocytes.  

 

After ICSI, 8 cleavage-

stage embryos were 

frozen. When the 

patient presented in the 

clinic 1 year later for 

reutilization of the 

embryos, thyroid and 

adrenal functions were 

controlled with 

levothyroxine and 

hydrocortisone. 

Endometrium was 

primed with17ß-

estradiol (2 mg/day, 

vaginally) for 14 days. 

Progesterone (600 

mg/day, vaginally) was 

subsequently combined 

with E2. Two embryos 

were thawed and 

further transferred into 

the uterus. The patient 

became pregnant and 

uneventfully delivered 

two babyboys at term. 

First pregnancy 

and live birth 

achieved using 

IVM for FP in a 

woman 

diagnosed with 

autoimmune 

POI 

 

 84 

Evidence to recommendations 85 
QUESTION  WHAT THERAPIES ARE EFFECTIVE FOR FERTILITY PRESERVATION AND /OR PREVENTION OF POI?  

RECOMMENDATION +  

GOOD PRACTICE POINT 

For iatrogenic causes of POI, fertility preservation can be considered prior to 

treatment.  

The guideline group recommends that fertility preservation is discussed with 

women at risk of POI. In most women with POI, there is no opportunity for 

fertility preservation as the follicle pool is depleted.  

Desirable effects Data on the effectiveness of fertility preservation interventions are not available in 

terms of pregnancy. Still, these interventions (oocyte and/or ovarian tissue 

cryopreservation) are established fertility preservation methods in patients with 

other indications.   

Undesirable effects  Oocyte and/or ovarian tissue cryopreservation are considered to be safe (based 

on indirect data).  

Certainty of evidence  Evidence is largely indirect, as there are data from studies in POI.  

Values   Strong emphasis was put on providing individual and appropriate information on 

the relevance and usefulness of fertility preservation.  
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Balance of effects Strong recommendation to discuss the option of fertility preservation in women 

at risk of POI and strong recommendation against offering it to women with 

established POI. 

Resource use, equity, 

acceptability and feasibility  

There may be some issues with access to fertility preservation counselling and 

treatments. Moreover, offering ovarian tissue cryopreservation may not be feasible 

in all centres.  

Subgroup considerations (if 

applicable) 

There is a difference in efficacy in women at risk of POI and women with 

established POI, with a possible (theoretical) benefit for the former and no benefit 

for the latter. These subgroups were separately mentioned in the 

recommendation.  

 86 

 87 

  88 
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V.3. Pregnancy 89 

KEY  QUESTION:  WHAT  ARE  THE  OBSTETRIC  RISKS  ASSOCIATED  WITH  90 

POI? 91 

Population POI 

Pregnant 

Specifically for egg donation – spontaneous pregnancy 

Interventions  

Control  

Outcomes • Complications, risks  

• Still birth 

• Gestational growth 

• Pre-eclampsia 

• Consequences for underlying autoimmune diseases 

• Multifetal pregnancy 

• OHSS 

• Fetal morbidity 

• Maternal morbidity  

• aortic rupture during pregnancy 

• transmitting the premutation and of transmission of the full mutation 

cervical incompetence, placenta praevia, placenta accreted, placenta recreted, down syndrome, 

aneuploidy, gestational diabetes, congenital fetal abnormalities, uterine rupture, postpartum 

hemorrhage, late miscarriage, mid trimester loss, high risk pregnancy 

 92 

Search strings  93 

Database Search String 

PUBMED 

(("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (pregnant OR pregnancy) 

NOT (“egg donation” OR “oocyte donation” OR "Oocyte Donation"[Mesh]) AND (Complication OR risk OR 

“Still birth” OR stillbirth OR "Stillbirth"[Mesh]  OR “Gestational growth” OR "Fetal Growth 

Retardation"[Mesh] OR Pre-eclampsia OR "Pre-Eclampsia"[Mesh] OR eclampsia OR "Eclampsia"[Mesh] OR 

“autoimmune” OR “Multifetal pregnancy” OR "Pregnancy, Multiple"[Mesh]  OR OHSS OR “Ovarian 

hyperstimulation syndrome” OR "Ovarian Hyperstimulation Syndrome"[Mesh] OR “morbidity” OR “aortic 

rupture” OR  “cervical incompetence” OR “placenta praevia” OR "Placenta Previa"[Mesh]  OR “placenta 

accreted” OR "Placenta Accreta"[Mesh] OR “placenta recreted” OR “down syndrome” OR aneuploidy OR 

"Aneuploidy"[Mesh]  OR “gestational diabetes” OR "Diabetes, Gestational"[Mesh] OR “fetal abnormalities” 

OR “uterine rupture” OR "Uterine Rupture"[Mesh] OR “postpartum hemorrhage” OR "Postpartum 

Hemorrhage"[Mesh]  OR “late miscarriage” OR "Abortion, Spontaneous"[Mesh] OR “mid trimester loss” OR 

“high risk pregnancy” OR "Pregnancy, High-Risk"[Mesh] OR "Pregnancy Complications"[Mesh] OR 

"Obstetric Labor Complications"[Mesh])) OR (("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian 

Insufficiency" OR “gonadal dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR 

“premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-

Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") 

AND (pregnant OR pregnancy) AND (“egg donation” OR “oocyte donation” OR "Oocyte Donation"[Mesh]) 

AND (Complication OR risk OR “Still birth” OR stillbirth OR "Stillbirth"[Mesh]  OR “Gestational growth” OR 

"Fetal Growth Retardation"[Mesh] OR Pre-eclampsia OR "Pre-Eclampsia"[Mesh] OR eclampsia OR 

"Eclampsia"[Mesh] OR “autoimmune” OR “Multifetal pregnancy” OR "Pregnancy, Multiple"[Mesh]  OR 

OHSS OR “Ovarian hyperstimulation syndrome” OR "Ovarian Hyperstimulation Syndrome"[Mesh] OR 

“morbidity” OR “aortic rupture” OR  “cervical incompetence” OR “placenta praevia” OR "Placenta 

Previa"[Mesh]  OR “placenta accreted” OR "Placenta Accreta"[Mesh] OR “placenta recreted” OR “down 

syndrome” OR aneuploidy OR "Aneuploidy"[Mesh]  OR “gestational diabetes” OR "Diabetes, 
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Gestational"[Mesh] OR “fetal abnormalities” OR “uterine rupture” OR "Uterine Rupture"[Mesh] OR 

“postpartum hemorrhage” OR "Postpartum Hemorrhage"[Mesh]  OR “late miscarriage” OR "Abortion, 

Spontaneous"[Mesh] OR “mid trimester loss” OR “high risk pregnancy” OR "Pregnancy, High-Risk"[Mesh] 

OR "Pregnancy Complications"[Mesh] OR "Obstetric Labor Complications"[Mesh])) 

 94 

Literature search was limited to the period between 01/04/2014 and 26/01/2024. Studies and data 95 
published prior to 01/04/2014 were assessed in the development of the POI Guideline 2015. Where still 96 
relevant, and in absence of newer data, the studies and data published prior to 01/04/2014 were 97 
retained.  98 

Flowchart 99 

Records identified through database 

searches  

  

519   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   459 

Full-text articles assessed for 

eligibility  

  

60 (for both obstetric risks and 

fitness for pregnancy) 

  

   Full-text articles excluded  

   54 (including those referenced for fitness 

for pregnancy) 

Papers included in the guideline   

6   

 100 

Evidence 101 

Evidence table  102 

Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

After idiopathic POI 

(van 

Kastere

n and 

Schoe

maker, 

1999) 

REVIEW  52 case 

reports 

(pregnancy or 

return of 

ovulation in  

POI) 

 

8 

observational 

studies 

(number of 

POI patients 

that had 

  Chance of 

pregnancy 

 

Change of 

livebirth 

In the 

observational 

studies, 4.8% of all 

women became 

pregnant, in the 

uncontrolled 

studies 18%, and in 

the controlled 

studies 1.5%. 

Overall, 6.3% of all 

women conceived 

after diagnosis.  
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Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

become 

pregnant)  

 

9 

uncontrolled 

studies 

reported the 

number of 

patients that 

became 

pregnant in 

association 

with a specific 

intervention 

7 controlled 

trials   

Data on 112 

pregnancies were 

available. 3 

pregnancies were 

terminated on 

request, 19 

miscarriages, 1 

stillbirth at term, 1 

tubal pregnancy, 

and 5 ongoing. 

Thus, 104 

pregnancies 

resulted in the 

birth of 86 healthy 

children (three 

twin pregnancies). 

We did not find 

any reports on 

congenital 

malformations or 

chromosomal 

aberrations such as 

trisomy 21 

(Wegh

ofer et 

al., 

2007) 

Retrosp

ective, 

case-

control 

study 

20 women 

with 

prematurely 

declining 

ovarian 

function (not 

POI) and 20 

age-matched 

controls 

(women with 

age-

appropriate 

ovarian 

function) 

IVF cycles and PGT 

(FISH for Chr X,Y, 

13, 16, 18, 21, 22) 

 mean 

number of 

oocytes 

 

embryonic 

aneuploidy 

rates 

 

pregnancies 

(per ET) 

miscarriages 

Lower in PDOF (ns) 

(10.0 ± 0.4 vs 13.0 

± 7.1) 

 

258 embryos;  

PDOF 52.6%, 

Controls: 52.2% 

 

43% vs 47% 

 

50% vs 13% 

PDOF is not 

characterized by 

an increased 

aneuploidy rate 

 

After cancer treatment 

See ESHRE Guideline on Female Fertility Preservation (Anderson et al., 2020). 

For oocyte donated pregnancies 

(Storga

ard et 

al., 

2017) 

Systema

tic 

review  

women who 

conceived 

after oocyte 

donation  

 

included 

studies; 22 

cohort 

studies, 

including 4 

national 

cohort 

register 

studies, and 

13 

ASRM/SART 

annual 

reports   

oocyte donation Natural 

conception 

or IVF 

adjusted OR 

(AOR) 

hypertensive 

disorders of 

pregnancy,  

 

pre-

eclampsia 

 

 

gestational 

diabetes 

 

cesarean 

section 

 

postpartum 

hemorrhage 

 

OD vs IVF 

(singleton) 

 

2.30 (95% CI, 1.60–

3.32) (5 studies) 

 

 

2.11 (95% CI, 1.42–

3.15) (n=6) 

  

1.33 (95% CI, 0.71–

2.50) (n=7) 

 

2.20  (95% CI, 1.85–

2.60) 

 

 

2.40 (95% CI, 1.49–

3.88) (n=3) 

- higher risk of 

HDP in 

singleton/ 

multiple OD 

vs IVF 

(GRADE+++

) 

- Higher risk 

of PE in 

singleton/ 

multiple OD 

vs in IVF and 

SC 

(GRADE+++

) 

- No higher 

risk of 

gestational 

diabetes in 

OD 

(GRADE++) 

- Higher risk 

of CS in 

singleton OD 

vs singleton 
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Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

preterm birth 

 

low birth 

weight 

 

small for 

gestational 

age 

 

1.75 (95% CI, 1.39–

2.20) 

 

1.53 (95% CI, 1.16–

2.01) (n=3) 

 

1.14 (95% CI, 0.83–

1.56) (n=4) 

IVF and SC 

(GRADE+++

) 

- Higher risk 

of 

postpartum 

haemorrhag

e in OD 

singleton vs 

IVF singleton 

(GRADE++) 

- higher risk of 

PTB in 

singleton OD 

vs singleton 

IVF and SC 

(GRADE+++

) 

- higher risk of 

LBW in 

singleton OD 

vs IVF and 

SC 

(GRADE+++

) 

No higher risk of 

SGA 

(GRADE+++) 

(Keuke

ns et 

al., 

2022) 

Systema

tic 

review  

pregnancies 

resulting 

from oocyte 

donation, 

natural 

conception or 

IVF 

 

literature 

search was 

performed 

using 

PubMed, 

EMBASE and 

CINAHL, 

OpenGrey 

and Greynet 

from January 

1980 through 

July 2020 

 

7089 OD, 1 

139 540 NC 

and 72 742 

IVF 

pregnancies 

  Pre-

eclampsia 

(prevalence) 

(%, 95% CI) 

OD: 15.7 (11.3–

20.6) 

NC: 3.1 (2.1–4.2) 

IVF: 5.3 (4.0–6.8) 

 

Severe PE:  

OD: 5.7 (3.3–8.6) 

NC: 0.5 (0.4–0.6) 

IVF: 1.5 (0.3–3.2) 

 

OD vs NC:  

OR 5.09 (95% 4.29-

6.04) 

 

OD vs IVF 

OR 2.97 (95% 2.49-

3.53) 

prevalence of PE 

after OD  

4–5 times higher 

than after NC  

- 2–3 times 

higher than 

after IVF 

 

(Conra

d et al., 

2022). 

Clinical 

opinion 

   Preeclampsia 

risk 

O CL vs 1 CL:  

AOR: 2.73 (1.14-

6.49) 

 

Programmed FET 

vs modified FET-

NC: 3.55 (1.20-

11.94) 

Preeclampsia 

risk is higher in 

women who 

conceived using 

autologous 

frozen embryo 

transfer in a 

programmed 

or artificial cycle 

(absent corpus 

luteum) than in 

those who 
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Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

conceived using 

autologous 

frozen embryo 

transfer in 

- natural cycle 

(1 corpus 

luteum) 

{Bowm

an, 

1994 

#916} 

Review / 

letter 

Oocytes of 

older women 

Oocytes from 

women ≥35 years 

Oocytes 

from 

women 

<35 years 

Aneuploidy 

rates 

Aneuploidy rates 

in oocytes that 

failed to fertilize 

were higher in 

women ≥35 years 

vs younger women 

in 2 studies, but 

not in 3 other 

studies 

 

No difference in 

AR in oocytes from 

stimulated vs 

natural cycles (1 

study) 

-  
 

{Donne

nfeld, 

2002 

#927} 

Cohort 

study 

93 oocyte 

donation 

pregnancies 

 

Mean ages 

oocyte 

donors: 27 

years (range 

20-38.5 years) 

recipients 

43.6 years 

(range, 25.9-

54.3 years) 

  Aneuploidy 

risk – age of 

donor/ 

recipient 

When the age of 

the donor was 

used in the 

determination of 

aneuploidy risk, 

there were 9 

screen-positive 

pregnancies 

(9.7%). 

 

When the age of 

the ovum recipient 

was used, there 

were 76 screen-

positive 

pregnancies (82%), 

including 9 

pregnancies with 

risks of ≥1 in 10 

- the use of 

the age of 

the ovum 

donor in 

aneuploidy 

risk 

calculations 

significantly 

reduced the 

false-positive 

rate (9.7% vs 

82%), 

produced 

much more 

favorable 

odds of 

being 

affected 

given a 

positive 

result (1/9 vs 

1/76), and 

did not 

affect the 

detection 

rate for 

prenatal 

diagnosis of 

aneuploidy. 

 

In women with Turner Syndrome (TS) 

(Hadn

ott et 

al., 

2011). 

case 

series 

276 adults 

with 

cytogeneticall

y-proven 

Turner 

syndrome 

Pregnancies 

 

7 spontaneous 

pregnancies in 5 

women  

 

6 ART (OD) 

pregnancies in 5 

women 

=> 13 pregnancies 

 fetal and 

maternal 

outcomes: 

Menstrual 

and obstetric 

histories, 50-

cell 

karyotypes, 

and 

cardiovascula

r evaluation 

including 

aortic 

diameter 

14 live births 

1 cerebral palsy – 

13 chromosomally 

and 

developmentally 

normal.  

 

Caesarean section 

in 4/7 

spontaneous and 

6/6 ART 

pregnancies.  

 

2% of the cohort 

experienced 

spontaneous 

pregnancies 

despite high 

grade X 

monosomy 

 

- The potential 

for life-

threatening 

cardiovascul

ar 

complication

Included in 

Karnis 2012 

Included in 

Bondy 2014 
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Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

measuremen

ts. 

1 pre-eclampsia in 

an ART-related 

twin pregnancy 

requiring preterm 

delivery; she has 

marked but stable 

aortic dilation 

years later. 

s warrants 

comprehensi

ve screening 

prior to 

conception, 

single ET, 

and caution 

regarding 

unintentional 

pregnancies 

for TS 

women. 

(Bryma

n et al., 

2011). 

Cohort 

study 

482 Swedish 

women with 

Turner 

syndrome 

27 (47%) used their 

own oocytes (23 

spontaneous, 3 

IVF, 1 IUI) 

 

30 (53%) oocyte 

donation 

 Pregnancy 

rate and 

outcomes 

 

 

 

 

 

 

 

 

Miscarriage 

rate 

 

Pregnancies 

occurred in 57 

(12%) of 482 

women  

67 deliveries (68 

babies)- liveborn 

rate of 54%.  

 

Spontaneous 

pregnancies 

occurred mainly in 

women with 

45,X/46,XX 

mosaicism 

 

lower among 

women with TS 

with oocyte 

donation, 26%, 

versus 

spontaneous/IVF/I

UI with own 

oocytes 45% 

OR 0.43 (95% CI 

0.17-1.04) 

-  
Included in 

Karnis 2012 

(Bernar

d et al., 

2016) 

Cohort 

study 

480 women 

with Turner 

syndrome 

27 women (5.6%) 

had a total of 52 

spontaneous 

pregnancies (SP) 

with 30 full-term 

deliveries for 18 

women. 

 predictive 

factors for 

SP 

 

Outcomes: 

spontaneous 

menarche and 

mosaic 

karyotype 

 

16 pregnancies;  

• 30.8% 

miscarriage: 

(15% in the 

general 

population) 

• 2 legal 

abortion   

• 3 medical 

interruption 

• 1 intrauterine 

fetal death 

• 30 delivery at 

term  

 

C-section; 46.7% 

versus 21% 

(P<0.001) 

Hypertensive 

disorders: 

4(13.3%), incl 2 

PE 

-  
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Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

No aortic root 

dilatation or 

aortic dissection 

(Birkeb

aek et 

al., 

2002) 

Cohort 

study 

410 women 

with Turner 

syndrome 

  Fertility and 

pregnancy 

outcome 

33 women, one 

with 45,X, 27 with 

mosaicism and 5 

with 46,XX and a 

structural 

abnormality of the 

second X, gave 

birth to 64 

children. 

(1 autologous IVF, 

1 OD) 

 

6/25 examined 

children, including 

3 siblings, had 

chromosomal 

aberrations. No 

case of Down’s 

syndrome, 2 

children 

malformations. 

- Fertility in 

women 

registered 

with TS is 

higher than 

earlier 

reported. 

However, 

only women 

with 45,X/ 

46,XX 

mosaicism or 

46,XX and 

structural 

abnormality 

of the 

second X, 

gave birth to 

live children 

after 

spontaneous 

pregnancies. 

Included in 

Karnis 2012 

(Kalra 

et al., 

2019) 

Review women with 

Turner 

syndrome 

AMH   It has been 

proposed that 

assessment of 

ovarian reserve in 

the mosaic group 

is appropriate, 

followed by 

appropriate 

counseling and 

pursuit of either 

ovarian tissue 

freezing or oocyte 

cryopreservation. It 

has been 

recommended 

that pre-

pubescent girls 

with Turner 

syndrome have 

their serum AMH 

levels assessed. If 

within the normal 

range, it should be 

repeated, with 

ovarian tissue 

cryopreservation 

considered if there 

is a consecutive 

drop in the AMH. 

-  
 

{Karnis

, 2012 

#957} 

Review Women with 

Turner 

syndrome 

  Prevalence of 

pregnancy 

complication

s 

Own oocyte 

pregnancies:  

 

 

OD pregnancies: 

 

 

-  
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Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

birth defect or 

serious neonatal 

illness 

• Own oocyte: 5/44 

(11%) 

OD: 8/118 (7%) 

(Bondy

, 2014). 

Narrativ

e review  

Women with 

Turner 

syndrome 

Pregnancy + OD  Aortic 

dissection / 

Death  

 

 

-  
  

(Hynes 

et al., 

2020). 

Systema

tic 

review  

Women with 

Turner 

syndrome 

 

5 case 

reports, 2 

case series, 

and 4 

retrospective 

cohort 

studies 

  Aortic 

dissection / 

Death 

14 total reported 

cases of aortic 

dissection 

associated with 

pregnancy in 

women with TS. 

10 occurred during 

pregnancy or in 

the first month 

postpartum, 3 up 

to 17 years 

postpartum, and 1 

unspecified time 

postpartum.  

 

9 deaths occurred.  

 

Majority resulted 

from oocyte 

donation, 2 of 

multiple 

gestations.  

 

2 women had a 

documented 

history of 

hypertension, and 

3 pregnancies 

were complicated 

by preeclampsia.  

 

Bicuspid aortic 

valve and 

coarctation of the 

aorta were the 

most common 

associated cardiac 

anomalies. More 

than half of 

women had some 

degree of aortic 

dilatation. Two 

women had no 

identifiable risk 

factors. 

Women with TS 

who desire 

pregnancy must 

be thoroughly 

counseled 

regarding the 

increased risk of 

aortic dissection 

during 

pregnancy and 

postpartum.   

 

- If women 

with TS 

choose to 

pursue 

pregnancy, 

they require 

rigorous 

cardiac 

monitoring 

each 

trimester 

during 

pregnancy 

and 

postpartum. 

 

 

(Hagm

an et 

al., 

2013). 

cohort 

study 

106 TS 

women in 3 

Nordic 

countries 

(1992-2011) 

oocyte donation 

pregnancies 

SET in 70.3% 

MBR: 7.4% 

 Maternal 

complication

s: 

122 pregnancies 

 

35%, of which 

20.5% (17/117) PE 

    Included in 

Bondy 2014 

and Hynes 

2020 
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Ref.  Study 

Type  

Patients  Intervention   Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

 

karyotype 

was 45,X in 

44% of the 

women  

 

10 women 

(9.4%) had a 

known 

cardiac defect 

before 

pregnancy.  

Hypertensive 

disorders  

 

Cardiovascula

r 

complication

s 

 

 

 

Placental 

complication

s 

 

 

 

 

 

 

Neonatal 

complication

s 

 

2/117 (1.7%), incl 1 

aortic dissection 

and 1 heart 

regurgitation and 

left ventricular 

dilatation 

 

5/118 (4.2%); 

placenta previa 

(n=2), placenta 

accreta (n=2) 

placental 

abruption (n=1) 

 

There were no 

maternal 

mortalities.  

 

preterm birth rate : 

12.3%  

low birth weight: 

17.6%. Perinatal 

mortality: 2.3% 

Birth defects: 6.1% 

incl 5 major defects 

(3.8%) 

(Shea 

and 

Wolfm

an, 

2017) 

case 

report 

previously 

well 32-year-

old patient 

with an 46 X, 

i(Xq) 

karyotype 

Pregnancy after 

oocyte donation 

  severe postpartum 

depression with 

psychotic features 

in a patient with 

Turner syndrome, 

which presented at 

4 weeks after the 

birth of her first 

child via egg 

donation 

  

 103 

 104 

Evidence to recommendations 105 

QUESTION  What are the obstetric risks associated with POI? 

RECOMMENDATION  Women should be reassured that natural pregnancies after idiopathic 

POI or most forms of chemotherapy do not show any higher obstetric 

or neonatal risk than in the general population.  

Desirable effects  

Undesirable effects   

Certainty of evidence  Moderate – significant available  evidence 

Values    

Balance of effects Strong recommendation in favor of information provision  

Resource use, equity, 

acceptability and feasibility  

 

Subgroup considerations (if 

applicable) 

Not relevant 
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 106 

QUESTION  What are the obstetric risks associated with POI? 

RECOMMENDATION T Oocyte donation pregnancies are high risk and should be managed in 

an appropriate obstetric unit. Women and their partners should be 

encouraged to disclose the origin of their pregnancy to their obstetric 

team.  

Desirable effects Oocyte donation is a valid option to achieve pregnancy in women with POI (see 

above) 

Undesirable effects  Oocyte donation pregnancies have been shown to be associated with specific 

pregnancy complications, such as Preeclampsia and preterm birth (Storgaard et 

al., 2017) (Keukens et al., 2022) 

Certainty of evidence  Low to moderate (cfr Storgaard 2017) 

Values   Oocyte donation can be applied, but specific obstetric care is recommended to 

monitor patients and prevent complications 

Balance of effects Strong recommendation for specific care to monitor and prevent complications 

Resource use, equity, 

acceptability and feasibility  

Additional resources will be needed.  

Subgroup considerations (if 

applicable) 

Not relevant 

 107 

 108 

QUESTION  What are the obstetric risks associated with POI? 

RECOMMENDATION  Pregnancies occurring after radiation to the uterus are at high risk of 

obstetric complications and should be managed in an appropriate 

obstetric unit.  

Desirable effects  

Undesirable effects  Pregnancies in women who have received radiation to the uterus are at high risk 

of obstetric complications   

Certainty of evidence  Low – only observational data 

Values    

Balance of effects Strong recommendation for specific care to monitor and prevent complications 

Resource use, equity, 

acceptability and feasibility  

Additional resources will be needed.  

Subgroup considerations (if 

applicable) 

Not relevant 

 109 

QUESTION  What are the obstetric risks associated with POI? 

RECOMMENDATION Pregnancies in women with Turner Syndrome are at high risk of 

obstetric and non-obstetric complications and should be managed in 

an appropriate obstetric unit with cardiologist involvement.  

Desirable effects  

Undesirable effects  Pregnancies in TS women are at high risk of obstetric complications, including 

aortic dissection which is life-threatening   

Certainty of evidence  Low – only observational data, consistent evidence for complications 

Values    

Balance of effects Strong recommendation for specific care to monitor and prevent complications 
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Resource use, equity, 

acceptability and feasibility  

Additional resources will be needed.  

Subgroup considerations (if 

applicable) 

Not relevant 

 110 

  111 
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SUMMARY TABLE  THE PREVALENCE OF COMPLICATIONS IN PREGNANCIES IN WOMEN WITH TURNER SYNDROME- 112 
A PREGNANCIES WITH OWN OOCYTES 113 

 114 

 Pregnancies with own oocytes 

 (Hadnott et 

al., 2011) 

(Bryman et 

al., 2011). 

(Bernard et al., 

2016) 

(Birkebaek et 

al., 2002) 

Women with TS (N)- 5 27 27 330F

3  

Unassisted / IVF / IUI 5 / 0 23 / 3 / 1 27 32 / 1 

Nr of Pregnancies  7 82 52 61 

Deliveries (children) 7 (7) 36 (37) 30 (30) 61 (64) 

Pregnancy complications     

Multiple pregnancy 0/7 1/82 0/52  

Miscarriage  37/82 (45) 16/52 (30.8)  

Legal abortion / Medical interruption  8/82 (10) 5/52 (9.6)   

Extrauterine pregnancy  1/82 (1.2)    

Intrauterine foetal death   1/52 (1.9)  

Stillbirth     

Maternal complications     

Aortic dissection 0 1   0/30  

Other cardiovascular complications     

 Maternal death  0   

Pregnancy-associated hypertensive 

disorders (PAHD) 

0  4/30 (13.3)  

Pre-eclampsia 0  2/30 (6.7) 
(included in 

PAHD) 

 

Gestational diabetes 0  1/30 (3.3)  

Intrahepatic cholestasis of pregnancy   1/30 (3.3)  

C-section  4/7 (57.1) 17/27 (63) 14/30 (46.7)  

Neonatal complications      

Placental complications     

Perinatal mortality     

Preterm delivery (<37wks) 0    

Low birth weight (<2500g) 0    

Chromosomal anomalies 0    

Birth defects 1/73F

4 44F

5 0  

Abnormal Karyotype   2 TS /11 girls 

tested 

6 /25 tested 
6F

6 

Other adverse neonatal outcomes      0 

 115 

 116 

 
3 This includes 1 patient pregnant after Oocyte donation for which the results/data could not be excluded. 
4 cerebral palsy 
5 five (7%) had a birth defect or a serious illness. These were cerebral paresis (n=1), neuropsychological 
disorder (n=1), coarctation of the aorta (n=1), cleft lip and palate (n=1), and congenital tumour (n=1). Four of 
these five children were born after spontaneous pregnancies. 
6 Two children had karyotype of 46,Xdel(X)(p22.1)mat, and one child a karyotype of 47XX,del(X)(p22.1)mat. All 
three were siblings. One child with congenital hydrocephalus had the karyotype 46,Xdel(X)(p21.2)mat. One 
child with ambiguous genitalia had the karyotype 45,X/ 46,XY, and one child had a normal variant. 
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SUMMARY TABLE  THE PREVALENCE OF COMPLICATIONS IN PREGNANCIES IN WOMEN WITH TURNER SYNDROME- B 117 
PREGNANCIES WITH DONATED OOCYTES 118 

 Pregnancies with donated oocytes 

 (Hadnott et 

al., 2011) 

(Bryman et 

al., 2011). 

{Chevalier, 2011 

#2419} 

(Foudila et al., 

1999) 

(Bodri et al., 

2006) 

(Hagman et al., 

2013) 

Women with TS (N) 5 30  18 21 106 

Unassisted / IVF / IUI       

Nr of Pregnancies  6 42 82 20 17  

Deliveries (children) 6 (7) 31 (31) 71 11 (12)  

(1 ongoing) 

7 (8) 

(1 ongoing) 

122 (131) 

Pregnancy complications 

Multiple pregnancy 1/6 0/42  1/20  13/122 

Miscarriage  11/42 (26)  8/20 (40) 8/17 (47)  

Legal abortion / Medical 

interruption 

 0     

Extrauterine pregnancy  0     

Intrauterine foetal death     1/17 (5.6)  

Stillbirth      1/131 (0.8) 

Maternal complications 

Aortic dissection 0  2/93 (2.2)    1/117 (0.8) 

Other cardiovascular 

complications 

     1/117 (0.8)1F

7  

 Maternal death   2   0 

Pregnancy-associated 

hypertensive disorders (PAHD) 

0  31/82 (37.8) 6/18 (33) 5/8 (62.5) 17/117 (14.5) 

Pre-eclampsia 1 (twin 

pregnancy) 
 17/82 (20.7) 

(included in 

PAHD) 

2/18 (11)  

(included in 

PAHD) 

3/8 (37.5) 
(included in 

PAHD) 

24/117 (20.5) 

Gestational diabetes 0/6  3/82 (3.6)   11/117 (9.4) 

Intrahepatic cholestasis of 

pregnancy 

  1/82 (1.2)   8/117 (6.8) 

C-section  6/6 (100) 24/30 (80) 58/71 (81.7) 11/11 (100) 7/7 (100) 100/122 (82.0) 

Neonatal complications  

Placental complications    1 /11 (twin)  5/118 (4.2) 

Perinatal mortality      3/131 (2.3) 

Preterm delivery (<37wks) 2  28/73 (38.3)2F

8  4/8 (50) 15/122 (12.3) 

Low birth weight (<2500g) 4/7     23/131 (17.6) 

Chromosomal anomalies 0      

Birth defects  1    8/131 (6.1%)5F

9 

Abnormal Karyotype       

Other adverse neonatal 

outcomes   

  7/87     

 119 

 120 

 121 

 
7 heart regurgitation and left ventricular dilatation. 
8 ≤35 wg 
9 Of which 5/131 (3.8) were considered serious birth defects 
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KEY  QUESTION:  HOW  SHOULD  FITNESS  FOR  PREGNANCY  BE  

ASSESSED  IN  WOMEN  WITH  POI? 

Population POI 

Seperate searches for Turner and chemotherapy 

Interventions • Echocardiogram 

• Counseling: transmitting the premutation and of transmission of the full mutation 

• preimplantation genetic  

• testing for the FMR1 premutation 

• cardiac tests (MRI) 

• uterine assessment (endometrium development, uterine abnormalities) 

• uterine artery Doppler 

• pre-pregnancy/pre-conception screening 

Control  

Outcomes fitness for pregnancy prevention complication 

intra-uterine growth restriction 

retardation/ IUGR / small for dates 

pregnancy induced hypertension / PIH/ hypertension and pregnancy 

preclampsia/ PET /preclamptic toxaemia 

aortic root dissection and pregnancy 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND ((“pre-pregnancy screening” 

OR “pre-conception screening” OR “fitness for pregnancy” OR “prevention of pregnancy complications”) 

OR ((screening OR prevention) AND (pregnancy) AND (“intra-uterine growth restriction” OR “Intrauterine 

Growth restriction” OR “Intrauterine Growth Retardation” OR “Intra-uterine Growth Retardation” OR "Fetal 

Growth Retardation"[Mesh] OR IUGR OR “small for dates” OR “pregnancy induced hypertension” OR PIH 

OR “Gestational Hypertension” OR Pregnancy-Induced Hypertension OR "Hypertension, Pregnancy-

Induced"[Mesh] OR (hypertension NEAR pregnancy) OR “Pre Eclampsia” OR “Pregnancy Toxemia” OR 

Preeclampsia OR “preeclamptic toxaemia” OR "Pre-Eclampsia"[Mesh] OR “aortic root dissection”)) OR 

((Echocardiogram OR "Echocardiography"[Mesh] OR Counseling OR "Counseling"[Mesh] OR "Genetic 

Counseling"[Mesh] OR PGD OR "Genetic Testing"[Mesh] OR “preimplantation genetic testing” OR “cardiac 

test” OR "Heart Function Tests"[Mesh] OR MRI OR "Magnetic Resonance Imaging" OR "Magnetic 

Resonance Imaging"[Mesh] OR “uterine assessment” OR “endometrium development” OR “uterine 

abnormalities” OR “uterine artery Doppler”) AND (Screening OR prevention OR fitness) AND (pregnancy)) 

OR ((Anthracycline OR doxorubicin OR trastuzumab OR radiotherapy OR “breast cancer”) AND (cardiac OR 

cardiovascular) AND (pregnancy OR pregnant))) 

 

Literature search was limited to the period between 01/04/2014 and 26/01/2024. Studies and data 

published prior to 01/04/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/04/2014 were 

retained.   
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Flowchart 

Records identified through database 

searches  

  

519   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   459 

Full-text articles assessed for 

eligibility  

  

60 (for both obstetric risks and 

fitness for pregnancy) 

  

   Full-text articles excluded  

   57 (including 6 referenced for obstetric 

risks) 

Papers included in the guideline   

3   

Evidence 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Nolan 

et al., 

2020) 

systema

tic 

review 

Cancer 

Patients – 

during or 

soon after 

pregnancy 

 

 

6 studies 

consisting of 

2,016 

pregnancies, 

predominantl

y in 

childhood 

cancer 

survivors, 

were 

included 

  incidence of 

left 

ventricular 

(LV) systolic 

dysfunction 

or heart 

failure (HF) 

during or 

soon after 

pregnancy in 

cancer 

survivors and 

evaluated the 

impact of 

history of 

cancer 

therapeutics-

related 

cardiac 

dysfunction 

(CTRCD). 

33 cardiac events.  

 

Incidence of LV 

dysfunction or HF 

with pregnancy:  

1.7% (95% CI 0.9% 

to 2.7%)  

 

If history of CTRCD 

28.4% (95% CI: 

14.6% to 43.9%)  

If no history of 

CTRCD;  

0.24% (95% CI: 0% 

to 0.81%)  

 

With CTRCD 

history: 

OR 47.4 (95% CI: 

17.9 to 125.8).   

Overall, low 

incidence but 

women with a 

history of 

CTRCD had a 

47.4-fold higher 

odds of 

experiencing 

pregnancy-

related LV 

dysfunction or 

HF compared to 

those without 

 

(Bansal 

et al., 

2022) 

Narrativ

e Review 

childhood, 

adolescent, 

and young 

adult cancer 

survivors who 

are achieving 

survival to 

their 

prime 

reproductive 

year 

  maternal 

cardiovascula

r risk and 

outcomes of 

pregnancy 

In female cancer survivors with normal 

cardiac function before pregnancy, the 

incidence of new heart failure during 

pregnancy is low. In survivors with 

cardiotoxicity prior to 

pregnancy, the risk of heart failure 

during and immediately after 

pregnancy is much higher. We 

recommend cardiomyopathy 

surveillance with echocardiography 

before pregnancy for all female 
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survivors treated with anthracyclines 

and chest radiation. Survivors with 

cardiotoxicity prior to 

pregnancy should be cared for by an 

expert multidisciplinary team, including 

obstetrics, cardiology, 

anesthesia, and specialized nursing, 

among others. 

(Ehrhar

dt et al., 

2023). 

Systema

tic 

review 

and 

updated 

recomm

endatio

ns 

Survivors of 

childhood, 

adolescent, 

and young 

adult cancer, 

previously 

treated with 

anthracycline 

chemotherap

y 

(including 

mitoxantrone

) or 

radiotherapy 

in which the 

heart was 

exposed, 

   Cardiomyopathy surveillance is 

reasonable before pregnancy or in the 

first trimester for female survivors of 

CAYA cancer at moderate and high risk 

cancer treated with anthracyclines or 

chest-directed radiotherapy 

(moderate-quality evidence, moderate 

recommendation) 

 

Continuing cardiomyopathy 

surveillance is reasonable during 

pregnancy for survivors of CAYA cancer 

treated with any dose of anthracyclines 

or chest-directed radiotherapy who had 

a history of previous left-ventricular 

systolic dysfunction that has resolved, 

even in the presence of a normal 

baseline ejection fraction, in the first 

trimester (moderate-quality evidence, 

moderate recommendation) 

 

(Felker 

et al., 

2000) 

Cohort 

study 

1230 

patients with 

unexplained 

cardiomyopa

thy 

   During a mean 

follow-up of 4.4 

years, 417 patients 

died and 57 

underwent cardiac 

transplanta- 

tion. 

 Doxorubicin-

induced 

cardiomyopa

thy was 

associated 

with a poor 

survival rate 

compared to 

other causes 

in a study of 

1230 patients 

with 

cardiomyopa

thy, although 

these cases 

were not 

pregnancy 

related  

(Bar et 

al., 

2003). 

Cohort 

study 

40women 

treated with 

doxorubicin 

for 

childhood 

cancer 

 

37 women 

(72 

pregnancies) 

completed 

follow-up. 

  Pregnancy 

outcome 

Pregnancy 

outcome was 

favorable in the 29 

women with 

fractional 

shortening values 

of ≥30% before 

pregnancy, and 

their myocardial 

function was 

sustained. In 8 

women with 

fractional 

shortening of 

<30% before 

pregnancy, 

pregnancy 

outcome was less 

favorable; a 19% 

decrease in 

fractional 

shortening was 

observed after 

pregnancy, and 

this finding was 

not significant (P = 

.08). 

Pregnancy 

outcome in 

women who 

received 

doxorubicin for 

malignancy in 

childhood is 

generally 

favorable. 

However, those 

with baseline 

left ventricular 

dysfunction 

should be 

considered at 

increased risk 

for worse 

pregnancy 

outcome and 

further 

deterioration in 

myocardial 

function.  
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Turner Syndrome 

(Matura 

et al., 

2007) 

Cohort 

study 

166 adult 

volunteers 

with TS 

(average age, 

36.2 years) 

who were not 

selected for 

cardiovascula

r disease and 

26 healthy 

female 

control 

subjects. 

Ascending and 

descending aortic 

diameters 

were measured by 

magnetic 

resonance 

imaging at the 

right pulmonary 

artery. 

 Aortic 

Dilatation 

and 

Dissection 

Ascending and descending aortic 

diameters were measured by magnetic 

resonance imaging at the right 

pulmonary artery. TS women were on 

average 20 cm shorter, yet average 

aortic diameters were identical in the 2 

groups. Ascending aortic diameters 

normalized to body surface area (aortic 

size index) were significantly greater in 

TS, and approximately 32% of TS 

women had values greater than the 

95th percentile of 2.0 cm/m2. 

Ascending diameter/descending 

diameter ratios also were significantly 

greater in the TS group. During 

approximately 3 years of follow-up, 

aortic dissections occurred in 3 women 

with TS, for an annualized rate of 618 

cases/100,000 woman-years. These 3 

subjects had ascending aortic 

diameters of 3.7 to 4.8 cm and aortic 

size indices > 2.5 cm/m2. 

 

 

Evidence to recommendations 
QUESTION  How should fitness for pregnancy be assessed in women with POI? 

RECOMMENDATION  Women presenting for oocyte donation who are suspected of having POI 

should be investigated for the aetiology of POI prior to oocyte donation. 

Desirable effects Investigations for the aetiology could highlight risk factors that would need to be 

managed before or during pregnancy 

Undesirable effects  Oocyte donation pregnancies appear to be at higher risk of obstetric 

complications, especially in women with POI and a history of chemotherapy and/or 

cardiac irradiation, or women with TS. 

Certainty of evidence  NA 

Values   Same as for investigating the cause of POI, see above 

Balance of effects  

Resource use, equity, 

acceptability and feasibility  

NA  

Subgroup considerations (if 

applicable) 

 

 

QUESTION  How should fitness for pregnancy be assessed in women with POI? 

RECOMMENDATION  A cardiologist should be involved in care of women considering pregnancy 

who have received anthracyclines and/or cardiac irradiation. 

Comprehensive cardiac screening and appropriate counselling by both a 

maternal–fetal medicine specialist and cardiologist with expertise in 

managing women with Turner Syndrome is recommended prior to planning 

a pregnancy, especially if oocyte or embryo donation is considered.   

Desirable effects Prevention of complications  

Undesirable effects  Oocyte donation pregnancies appear to be at higher risk of obstetric 

complications, especially in women with POI and a history of chemotherapy and/or 

cardiac irradiation, or women with TS.  

Certainty of evidence  Observational data on complications 

Values    

Balance of effects  
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Resource use, equity, 

acceptability and feasibility  

 

Subgroup considerations (if 

applicable) 

 

 

QUESTION  How should fitness for pregnancy be assessed in women with POI? 

RECOMMENDATION  
In addition to usual antenatal screening, women with POI should have their 

cardiometabolic and thyroid function assessed prior to pregnancy.  

Desirable effects Although no evidence was found on the effectiveness of any intervention prior to 

pregnancy in POI, the guideline group recommends consideration of a general 

assessment for all women prior to oocyte donation, and a specific assessment 

based on additional risk factors, especially a history of chemotherapy and/or 

cardiac irradiation, or in women with TS.  

Undesirable effects   

Certainty of evidence  Observational data on complications 

Values    

Balance of effects  

Resource use, equity, 

acceptability and feasibility  

 

Subgroup considerations (if 

applicable) 

Turner Syndrome 

 

QUESTION  How should fitness for pregnancy be assessed in women with POI? 

RECOMMENDATION Pregnancy in some women can be of such high risk that HCPs may 

consider oocyte donation pregnancy to be life threatening and 

therefore inappropriate.  

Desirable effects NA 

Undesirable effects  Oocyte donation pregnancies appear to be at higher risk of obstetric 

complications, especially in women with POI and a history of chemotherapy and/or 

cardiac irradiation, or women with TS. 

Certainty of evidence  Observational data on complications 

Values    

Balance of effects  

Resource use, equity, 

acceptability and feasibility  

 

Subgroup considerations (if 

applicable) 

Oocyte donation pregnancies  
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VI. POI and musculoskeletal health 

VI.1. Skeletal health 

KEY  QUESTION  -  WHAT  ARE  THE  CONSEQUENCES  OF  POI  FOR  BONE  

HEALTH? 

Population Patients diagnosed with premature ovarian insufficiency (different etiologies) 

Interventions / 

Control / 

Outcomes Bone density, Bone mineral density 

Osteoporosis, Osteopenia 

Bone loss, risk, Fractures 

Bone geometry, Bone quality, Long bones growth, Bone turnover 

metabolism/remodelling,Stature growth 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (“Bone density” OR “Bone mineral density” OR BMD OR 

“Osteoporosis” OR “Osteopenia” OR “Bone loss” OR “Fractures” OR “Bone geometry” OR “Bone 

quality” OR “Long bones growth” OR “Bone turnover” OR “Stature growth” OR "Bone 

Density"[Mesh] OR “Osteoporosis"[Mesh]) 

 

Literature search was limited to the period between 01/01/2014 and 26/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches  

  

381   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   303 

Full-text articles assessed for 

eligibility  

  

78 (combined for the 3 questions 

on skeletal health) 

  

   Full-text articles excluded  

    62 

Papers included in the guideline   

16   

 

Evidence 

Summary of Findings Table  

Not applicable  
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Evidence table – FRACTURE  

    POI PARTICIPANTS CONTROLS FRACTURE 

REF 

Study 

Design 
10 

Describe population 

(cause of POI) 

Durati

on of 

follow

-up: 

mean 

(rang

e) 

n=? 

(for 

POI) 

n= ? For 

whole 

cohort (if 

it 

includes 

those > 

40 years) 

Mean age 

(years) 

Age 

range 

used in 

study 

(years) 

Describe 

population 

n = ?23 

(control 

group) 

Mean age 

(years) 

Age 

range 

used 

in 

study 

(years) 

Total 

Fractures 

POI 

(mean 

SD or n 

or %) 

Total 

fractures 

control 

(mean 

SD or n 

or % 

Comment 
Fragility fractures POI 

(mean SD or n or % 

Fragility 

Fractures 

Control 

(mean 

SD or n 

or %) 

Type of 

fracture   1) 

hip 2) 

vertebral 3) 

pelvis 4) 

long bones 

5) ribs 6) 

other 

Mean 

SD age 

at 

fracture 

POI 

Mean 

SD age 

at 

fracture 

Control 

Include 

relative 

risk/hazard 

ratio/odds 

ratio or Y/N 

depending 

on study 

design and 

available 

information 

Comment 

(Dutta et 

al., 2016) 
8 

Hypergonadotro

phic 

Hypogonadism 

 20  
32.5 

(9.7) 
     1 (5%)          

(Wasser

man et 

al., 2018). 

8 TS  711   

Divide

d to 2 

group

s 

<25y 

= 12.4 

(6.1); 

>25 

years 

43.5 

(12.1) 

 231 

<25 

years 

13.7 

(6.2); > 

25 

years 

47.34 

(13.6) 

 
41,80

% 

39,40

% 

< 25 

years 

103 

(29.0%

) vs 24 

(29.6%

) 

control 

p 0.91; 

> 25 

years 

180 

(57.7%

) vs 64 

(46.4%

) p 

0.03 

No difference 

between TS and 

controls in 

clinically 

significant 

fragility 

fractures (no 

other data) ; < 

25 years upper 

ex- tremity 53% 

vs 48%, P = .45.;  

25-44 years and 

≥45 years, the 

proportion of 

fractures at any 

skeletal site 

between 

women with TS 

and controls did 

not differ. 

     

≥25 years TS 

were more likely 

to report at least 

one fracture in 

their lifetime 

than controls (P 

= .03).  ≥25 

years who 

discontinued 

ERT compared 

to those who 

continued ERT, 

there 

was a significant 

difference in 

fracture 

prevalence 

(67.4% vs 47.7% 

P = .003); 

(Cardona 

Attard et 

al., 2019). 

8 TS and POI  67 
267+

67 

28.1 

(Age at 

diagno

sis 16 

(0.1-32) 

17.4-

52.7 
TS 267 

34.3 

(Age at 

diagno

sis 10 

(0-.5) 

15-

70.9 

TS n = 

72 

(30.7

%); 

POI n 

= 22 

(32.8

%) P 

0.737 

  

Vertebral 

fractures TS 

4(3.6%) POI 1 

(2.3%) p vale 

0.694; Hip TS = 

3(2.7%) POI 

0(0%); Proximal 

humerus TS 

5(4.5%) POI 

0(0%); Clavicle 

and ribs TS 

 
1+2+4

+5 
    

 
10 1. Randomised trial 2. Non-randomised trial 3. Pre-test post-test 4. Controlled before and after study 5. Interupted time series study 6. ITS w repeated measures 7. Case study/series 8. Cross-sectional study 9. Repeated cross-sectional study 10. Cohort study  11. Case-control study 



 

Guideline POI – ANNEX 8 -Literature report 104 

7(6.3%) POI 3 

(7%) p0.869 

(Viuff et 

al., 2020) 
10 TS  

115

6 
 

Age of 

diagno

sis 15 

(0-85) 

 115577    
n = 

103 
  n = 103     

IRR 1.8 

( CI 1.4–

2.3) 

 

(Samad 

et al., 

2022). 

10 

Normal 

karyotype POI; 

Spontaneous 

40%; Iatrogenic 

60% 

6 

year

s 

for 

Lon

gitu

din

al 

co

mp

one

nt 

60  
34 (29-

38) 
 

Age+BMI 

matched 
60 

34 (30-

38) 
 

s-POI 

= 

20%; 

i-POI 

= 17% 

8% 
p = 

0.275 
1  2 

s-

POI 

= 

24.0 

(9-

34); 

i-POI 

= 

29.5 

(16-

50) 

28 

(21-

37) 

  

 

 

Evidence table – OSTEOPOROSIS (Tscore -2.5 or less or fragility fracture) 

REF  Describe 

population 

(cause of POI) 

n=? 

(for 

POI) 

n= ? 
11 

Mean age 

(years) 

Ag

e 

ran

ge 

use

d in 

stu

dy  

BM

I 

Any 

oth

er 

co 

mo

rbi

diti

es 

Y/N 

Co

m

me

nt 

Descri

be 

popul

ation 

n 

= 

?2

3 

(c

on

tro

l 

gr

ou

p) 

Mea

n 

age 

(yea

rs) 

Age 

rang

e 

use

d in 

stud

y 

(yea

rs) 

Any 

othe

r co 

mor

bidit

ies 

Y/N 

Co

mm

ent 

POI LS 

BMD 

POI 

Femoral 

neck 

BMD(mea

n SD or 

MD) 

POI total 

hip BMD 

(mean SD 

or MD) 

Control LS 

(mean SD 

or MD) 

Control 

FN (mean 

SD or 

MD) 

Control 

Total hip 

(mean SD 

or MD) 

Comment POI 

osteopr

osis 

Inciden

ce 

Control 

Osteop

rosis 

inciden

ce 

POI 

Osteop

rosis 

Prevale

nce 

Control 

osteop

orosis 

prevale

cne 

Include 

relative 

risk/haz

ard 

ratio/o

dds 

ratio or 

Y/N 

depen

ding 

on 

study 

design 

and 

availabl

e 

inform

ation 

Comm

ent 

Kortogl

u-

Aksoy 

2014 

8 TS and surgical 

menopause   

Groups divided 

divided age < 

30 years vs age 

> 30 

54 

 

27,9 16-

38 

         

T-score  

< 30 years 

-1.84 ± 

1.47 vs > 

30 years -

1.06 ± 0.93 

p =0.021 

 T-score  

< 30 years 

-0.83 ± 1.3 

vs > 30 

years -1.07 

± 1.15 p 

=0.489 

   

       

 
11 For whole cohort (if it includes those > 40 years) 
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(Bakhs

h et al., 

2015) 

8 POI 

(autoimmune, 

iatrogenic, 

idiopathic) 

divided into 

groups Primary 

amenorrhea, 

Secondary 

amenorrhea < 

5 years; 

Secondary 

amenorrhoea 

6-15 years; 

Secondary 

amenorrhea 

>15 years 

162  Primary 

amenorrhe

a 16 (15–

17); 

Secondary 

amenorrhe

a < 5 years 

17 (15–24); 

Secondary 

amenorrho

ea 6-15 

years 27 

(23–29); 

Secondary 

amenorrhe

a >15 years 

27 (23–29) 

          

 

(Benetti

-Pinto 

et al., 

2015a) 

9 Spontaneous 

all on HRT 

72 34.1 

(6.7) 

           

 

    

 

(Dutta 

et al., 

2016) 

8 Hypergonadot

rophic 

Hypogonadism 

20 

 

32.5 (9.7) 

          

Z-score 

–2.6 [3.8] 

 

g/cm2 

0.791 

(0.14) 

Z-score 

TF –1.3 

[6.2] Neck 

Femur –1.2 

[4.5] 

 

g/cm2 

0.697 

(0.17) 

g/cm2 

0.831 

(0.198) 

0.833 

(0.151) 

   

   

16 

(59.26%

) 

   

(Luo et 

al., 

2018) 

 

1

1 

Idiopathic 240 

      

Age 

and 

BMI 

match

ed 

health

y 

wome

n and 

Peri/p

ostme

nopau

sal 

26

0+

26

0 

Peri-

M=4

5.50 

± 

3.54; 

Post 

M=5

0.14 

± 

3.78; 

Nor

mal 

=31.

32 ± 

6.62 

   

T-score 

-0.74 ± 

1.19 

 

g/cm2 

1.05 ± 0.14 

T-score 

-0.56 ± 

1.00 

 

g/cm2 

0.86 ± 0.12 

 T-score 

PeriM=-

0.14 ± 1.15 

PostM= -

0.83 ± 1.25 

 

g/cm2 

PeriM= 

1.11 ± 0.15 

PostM= 

1.03 ± 0.15 

T-score  

  PeriM=-

0.34 ± 1.07 

PostM=-

0.66 ± 0.95 

 

g/cm2 

PeriM= 

0.89 ± 

0.13PostM

=0.85 ± 

0.11 

 pvalue<0.0

5 for all 

      

(Cardo

na 

Attard 

et al., 

2019). 

8 TS and POI 67 267

+67 

28.1 (Age at 

diagnosis 

16 (0.1-32) 

17.4

-

52.7 

   

TS 26

7 

34.3 

(Age 

at 

diag

nosis 

10 

(0-

.5) 

15-

70.9 

  

T score 

TS = −1.0 

(−3.4 - 

2.7); POI = 

−1.5 (−4.3 

- 1.0) P 

0.002 

 T-score 

TS = −0.8 

(−2.8 - 

2.0); POI 

−1.1 (−2.7 

- 0.8) p 

value 0.92 

   

       

(Scalco 

et al., 

2019) 

8 TS all on HRT 

tested for ESR1 

haplotypes; 

Homozygous 

GCG n =8; 

Heterozygous 

GCG (n=38); 

XCX (n=20); 

Homozygous 

xTx (n=25) 

91 

 

25.1+/-6.8 

  

Y ESR

1 

poly

mor

phis

ms 

      

g/cm2 

Homozygo

us GCG 

=0.846 ± 0.

103; 

Heterozyg

ous GCG = 

0.884 ± 0.1

31; XCX = 

0.947 ± 0.1

47; 

Homozygo

us xTx 

=0.889 ± 0.

g/cm2 

Homozygo

us GCG = 

0.666 ± 0.0

49; 

Heterozyg

ous GCG = 

0.766 ± 0.1

17; XCX = 

0.775 ± 0.1

23; 

Homozygo

us xTx = 

0.820 ± 0.1

g/cm2 

Homozygo

us GCG 

=0.752 ± 0.

093; 

Heterozyg

ous GCG = 

0.852 ± 0.0

99; XCX 

=0.869 ± 0.

132; 

Homozygo

us xTx 

=0.908 ± 0.

  g/cm2 

0.889 ± 0.1

34 
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134 p 

value for 

all 0.224 

05 p value 

for all 0.039 

097 p 

value for 

all 0.025 

(Allen et 

al., 

2020). 

8 Fragile X 87 

 

Age of 

diagnosis 

NR; Age of 

interview 

46+-/10.6 

    

With 

FX 

premu

tation 

withou

t POI 

16

8 

    

      

   

26,40% 20,80% 

 

p = 

0.017 

Podfig

urna 

2020 

1

0 

Idiopathic 132 

 

31.86+/-

7.75 

   

Hea

lthy 

with 

reg

ular 

me

nstr

ual 

cycl

es 

17 23.

21 

± 

5.8

6 

    

T-score 

0.75 ± 

1167 vs. 

−0.144 ± 

0.82 (p = 

0.03) 

 

g/cm2 

1088 ± 

0.14 vs. 

1150 ± 

0.30 g/cm2 

(p = 0.04) 

     

   

8,94% 

   

(Viuff et 

al., 

2020) 

1

0 

TS 1156 

 

Age of 

diagnosis 

15 (0-85) 

   

Age 

mat

che

d 

11557

7 

     

      

   

n = 70 

 

IRR 6.6 ( 

CI 4.4–

9.9) 

 

Beitl 

2021 

7 Spontaneous 

POI 

76 

 

33 years 

 

IQR 

19.6

-

24.2 

Y Posi

tive 

aut

oim

mu

ne 

scre

enin

g 

ass

ocia

ted 

with 

low

er 

mini

mal 

T 

scor

e (β 

= 

−0.

940 

± 

0.36

59; 

p = 

0.01

0) 

      

T-score 

−1.2 (−2.1; 

−0.5) 

T-score 

−0.8 (−1.6; 

−0.2) 

    

   

n = 7 ( 

frequen

cy12.1) 

   

 (Shea 

et al., 

2021). 

8 NR 374 9837 34.8 (0.125) 

        

Y 14.2

6% 

smo

kers 

g/cm2 

0.99 

(0.011) 

     

   

9,30% 

   

(Sama

d et al., 

2022).         

1

0 

Normal 

karyotype POI; 

Spontaneous 

40%; 

Iatrogenic 60% 

60 

 

34 (29-38) 

    

Age+B

MI 

match

ed 

60 34 

(30-

38) 

   

g/cm2 

s-POI = 

1.07 (0.96, 

1.20); i-

POI=1.13 

(1.05, 1.28 

g/cm2 

s-POI 

=0.91 ± 

0.14; i-

POI1.00 ± 

0.16 

 g/cm2 

1.26 (01.18, 

1.39) 

 g/cm2 

1.04 ± 0.13 

LS P score 

< 0.001; 

FN 0.002 

  

5% 

   

(Vogt 

et al., 

2022) 

8 Idiopathic 

45%; 

Iatrogenic 55% 

168 6870 Idiopathic 

= 28.7 (7.3); 

          

      

   

17% 

overall; 

Idiopath

  

P = 

0.034 
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Iatrogenic 

= 33.2 (4.9) 

ic 16% 

Iatroge

nic 

12.2% 

(Dhaka

te et al., 

2023) 

1

0 

Idiopathic 70 

 

32.5+/-7 

    

Age 

match

ed + 

norma

l 

menstr

uation 

with 

BGL < 

7.8 

mmol 

and 

TSH < 

10 

MIU/L 

70 32.7

+/-

6.9 

   

g/cm2 

0.85 ± 0.12 

g/cm2 

0.65 ± 0.10 

g/cm2 

0.78 ± 0.13 

g/cm2 

0.96 ± 0.12 

g/cm2 

0.75 ± 0.12 

g/cm2 

0.88 ± 0.11 

<0.001 

  

35,70% 11,40% 

 

P < 0.01 

 

Evidence table – Osteopenia (T score between -1.0 and -2.5 or z score <-2.0) 

REF  Describe 

population 

(cause of POI) 

Studie

d time 

frame 

Duration of 

follow-up: 

mean 

(range) 

n=? 

(for 

POI) 

n= ? For 

whole 

cohort (if 

it 

includes 

those > 

40 years) 

Mean age 

(years) 

Age 

range 

used 

in 

study 

(years) 

BMI Any 

othe

r co 

mor

bidit

ies 

Y/N 

Comment Describe 

populati

on 

n = ?23 

(control 

group) 

Mean age 

(years) 

Age 

range 

used in 

study 

(years) 

Any 

other 

co 

morbidi

ties Y/N 

Comme

nt 

POI 

Incidenc

e 

Control 

Incidenc

e 

POI 

prevalen

ce 

Control 

Prevalen

ce 

Com

ment 

         

mean SD 

            

 

Kortoglu

-Aksoy 

2014 

8 TS and surgical 

menopause   

Groups divided 

divided age < 30 

years vs age > 30 

  

54 

 

27,9 16-38 

             

 

(Bakhsh 

et al., 

2015) 

8 POI 

(autoimmune, 

iatrogenic, 

idiopathic) 

divided into 

groups Primary 

amenorrhea, 

Secondary 

amenorrhea < 5 

years; Secondary 

amenorrhoea 6-

15 years; 

Secondary 

amenorrhea >15 

years 

  162  Primary 

amenorrhe

a 16 (15–

17); 

Secondary 

amenorrhe

a < 5 years 

17 (15–24); 

Secondary 

amenorrho

ea 6-15 

years 27 

(23–29); 

Secondary 

amenorrhe

a >15 years 

27 (23–29) 
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(Benetti-

Pinto et 

al., 

2015a) 

9 Spontaneous all 

on HRT 

  72 34.1 (6.7)            

 

(Dutta et 

al., 2016) 

8 Hypergonadotro

phic 

Hypogonadism 

2014-

2016 

 

20 

 

32.5 (9.7) 

            

9 

(33.33% 

 

 

(Luo et 

al., 2018) 
 

11 Idiopathic 2013-

2017 

 

240 

      

Age and 

BMI 

matched 

healthy 

women 

and 

Peri/post

menopa

usal 

260+260 Peri-

M=45.50 ± 

3.54; Post 

M=50.14 ± 

3.78; 

Normal 

=31.32 ± 

6.62 

       

 

(Cardon

a Attard 

et al., 

2019). 

8 TS and POI 

  

67 267+67 28.1 (Age 

at 

diagnosis 

16 (0.1-32) 

17.4-

52.7 

   

TS 267 34.3 (Age at 

diagnosis 

10 (0-.5) 

15-70.9 

      

 

(Scalco 

et al., 

2019) 

8 TS all on HRT 

tested for ESR1 

haplotypes; 

Homozygous 

GCG n =8; 

Heterozygous 

GCG (n=38); XCX 

(n=20); 

Homozygous xTx 

(n=25) 

  

91 

 

25.1+/-6.8 

  

Y ESR1 

polymorphis

ms 

          

 

(Allen et 

al., 

2020). 

8 Fragile X 

  

87 

 

Age of 

diagnosis 

NR; Age of 

interview 

46+-/10.6 

    

With FX 

premutat

ion 

without 

POI 

168 

        

 

Podfigur

na 2020 

10 Idiopathic 2013-

2016 

3 ± 2 years 132 

 

31.86+/-

7.75 

   

Healthy with 

regular 

menstrual 

cycles 

17 23.21 ± 

5.86 

      

30,08% 

 

 

(Viuff et 

al., 2020) 

10 TS 1977-

2014 

 

1156 

 

Age of 

diagnosis 

15 (0-85) 

   

Age matched 115577 

         

 

Beitl 

2021 

7 Spontaneous POI 

  

76 

 

33 years 

 

IQR 

19.6-24.2 

Y Positive 

autoimmune 

screening 

associated 

with lower 

minimal T 

score (β = 

−0.940 ± 

0.3659; p = 

0.010) 

      

n = 28 ( 

frequenc

y 48.3) 
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 (Shea et 

al., 

2021). 

8 NR 2010-

2015 

 

374 9837 34.8 (0.125) 

        

Y 14.26% 

smokers 

55,70% 

   

 

(Samad 

et al., 

2022).         

10 Normal 

karyotype POI; 

Spontaneous 

40%; Iatrogenic 

60% 

2005-

2018 

6 years for 

Longitudina

l 

component 

60 

 

34 (29-38) 

    

Age+BM

I 

matched 

60 34 (30-38) 

     

13% 

 

 

(Vogt et 

al., 2022) 

8 Idiopathic 45%; 

Iatrogenic 55% 

2013-

2016 

 

168 6870 Idiopathic 

= 28.7 (7.3); 

Iatrogenic 

= 33.2 (4.9) 

              

 

(Dhakat

e et al., 

2023) 

10 Idiopathic 2018-

2021 

 

70 

 

32.5+/-7 

    

Age 

matched 

+ normal 

menstru

ation 

with BGL 

< 7.8 

mmol 

and TSH 

< 10 

MIU/L 

70 32.7+/-6.9 
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Evidence to recommendations 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI FOR BONE HEALTH? 

RECOMMENDATIONS Women with POI and HCPs should be aware that POI is associated with 

abnormal bone microarchitecture and reduced bone mineral density. 

It is suggested that HCPs inform women that POI may be associated with an 

increased risk of osteoporosis and fracture later in life.   

Desirable effects The effect of POI on bone is among the most clearly established adverse 

consequences of the condition. Women with POI have been shown to have 

reduced BMD, abnormal bone microarchitecture and possibly an increased risk of 

fracture later in life. 

Undesirable effects   

Certainty of evidence  Observational data (low quality for BMD, very low for fracture) 

Values   Informed patients  

Balance of effects Recommendation for probiding information to support uptake of prevention 

measures 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 
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PICO  QUESTION:  WHAT  ARE  THE  TREATMENT  OPTIONS  FOR  BONE  

PROTECTION  AND  IMPROVEMENT? 

 

Population Patients diagnosed with premature ovarian insufficiency (different etiologies) 

Interventions • Nonpharmacologic interventions  

• Exercise – regular weight-bearing and muscle-building exercise / physical activity, 

yoga , tai chi / sport 

• Smoking cessation  

• calcium and vitamin D / Vitamin supplement cholecalciferol or calcidiol 

• calcium salts/ Dietary Supplement 

• Pharmacologic interventions  

• Bone anti-resorptives: alendronate, risedronate, ibandronate, zoledronic acid, 

raloxifene, bazedozifene, HRT 

• Bone forming agents: 

• Strontium ranelate, teriparatide 

• For women under corticosteroids: 

• Alendornate, risedronate, strontium ranelate, teriparatide 

• Monitoring of pharmacologic treatment 

Control  

Outcomes • Maintaining/improving:bone mineral density (BMD)-osteoporosis 

• bone quality 

• fracture risk 

• incidence of fracture 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (((Exercise OR “weight-

bearing” OR “muscle-building” OR “physical activity” OR yoga OR “tai chi” OR “sport” OR "Exercise"[Mesh] 

OR "Yoga"[Mesh] OR "Weight Lifting"[Mesh] OR "Tai Ji"[Mesh]) ) OR ((Smoking cessation OR "Smoking 

Cessation"[Mesh])) OR (calcium OR “vitamin D” OR “Vitamin supplement” OR cholecalciferol OR calcidiol 

OR “Dietary Supplement” OR “vitamin K” OR "Dietary Supplements"[Mesh] OR "Food Supplement" OR 

"Vitamin D"[Mesh] OR "Calcium"[Mesh]) OR (anti-resorptive OR  anti-resorptives OR alendronate OR  

risedronate OR ibandronate OR “zoledronic acid” OR raloxifene OR  bazedoxifene OR HRT OR “hormone 

replacement” OR estrogen OR "Hormone Replacement Therapy"[Mesh] OR "Bone Density Conservation 

Agents" [Pharmacological Action] OR “Alendronate"[Mesh]  OR "Raloxifene"[Mesh]) OR (“Bone forming” 

OR “Strontium ranelate” OR teriparatide OR "Bone Density Conservation Agents" [Pharmacological Action] 

OR "Teriparatide"[Mesh])) AND (“Bone density” OR “Bone mineral density” OR BMD OR “Osteoporosis” OR 

“Osteopenia” OR “Bone loss” OR “Fracture” OR “Fractures” OR “Bone geometry” OR “Bone quality” OR 

“Long bones growth” OR “Bone turnover” OR “Stature growth” OR "Bone Density"[Mesh] OR 

“Osteoporosis"[Mesh]) 

COCHRANE  

 

Literature search was limited to the period between 01/01/2014 and 26/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches  

  

257   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   179 

Full-text articles assessed for 

eligibility  

  

78 (combined for the 3 questions 

on skeletal health) 

  

   Full-text articles excluded  

    58 

Papers included in the guideline   

20   
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Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table - Non-pharmacological approaches 

Evaluated outcomes; Any Fractures, Fragility, Traumatic, Spinal bone density, Hip bone density, Osteoporosis, Osteopenia, P1NP, CTX (included below 

only if reported) 

 

Ref.  PARTICIPANTS CONTROLS NON PHARMACOLOGICAL OUTCOMES  

  Describe 

population (cause 

of POI) 

n=? (for 

POI) 

Mean age 

(years) 

Describe 

population  

Mean 

age 

(years) 

% or N 

POI 

treated 

with 

Calcium 

Comment type 

dose duration  

% or N 

ControIs 

treated 

with 

Calcium 

Commen

t type 

dose 

duration  

% or N 

POI 

treated 

with 

Vitamin 

D 

Comm

ent 

type 

dose 

duratio

n  

Other 

(Popat 

et al., 

2014) 

POI divided into 

Estradiol+progest

in +placebo (EPP) 

vs 

Estradiol+progest

in+testosterone 

(EPT) 

EPP group 

n = 72; EPT 

n= 70 

EPP 33 

(5.2); EPT 

31.3 (5.8) 

Healthy, 

nonpregnant

, regularly 

menstruating 

women 

30.1(7.3) 100% Calcium car- 

bonate oral 

supplementatio

n (two tablets of 

0.650 g/d, 520 

mg elemental 

calcium/d) 

          Spinal bone density POI Mean SD not statistically different at 

any time point between the EPT group and the EPP group (P> 

.56). Specific values NR    

Spinal bone density mean difference At 3 years Intervention vs 

Control  LS [1.02 (0.11) vs 1.01 (0.11) g/cm2, P  .8].  

 

Hip bone density POI Mean SD mean BMD of 0.015 g/cm2 > 

placebo group (95% confidence interval 0.005– 0.034) 

   

Hip bone density mean difference At 3 years Intervention vs 

Control FN [0.80 (0.12) vs 0.80 (0.11) g/cm2, P  .95] 

(Tsubur

ai et al., 

2018) 

TS; dvided into 

low bone mass, 

normal bone 

mass  

52 Low bone 

mass = 31.9 

± 6.1; 

Normal 

bone mass 

32.5 ± 7.3 

TS who 

maintained 

ovarian 

function 

28.6 ± 

8.1  

            Eldecalci

tol (ELD) 

and ERT 

for 12 

months 

Spinal bone density POI Mean SDPre ELD treatment 0.710 ± 

0.056 g/cm2 vs. 12 months post ELD p < 0.001 

 

Osteoporosis POI mean SDT score pre treatment –2.61 ± 0.49; 6 

months post tx –2.45 ± 0.58 p value <0.05; 12 months post tx 

2.41 ± 0.54 p value <0.54   

Osteoporosis mean differenceZ score pre tx –2.62 ± 0.55; 6 

months post tx –2.46 ± 0.63, 12 months post tx –2.37 ± 0.57 P 

value < 0.05   

P1NPPOI mean SD Low bone bass = 63.5 ± 27.4 vs normal bone 

mass 49.0 ± 21.4 vs.control 35.4 ± 9.0 μg/mL; p = 0.012) 
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P1NPmean difference Pre tx 63.9 ± 28.6; 3 months post tx 53.2 

± 28.0; 6 months post tx 51.9 ± 27.8; 12 months post tx 47.7 ± 

24.7 p value < 0.05  

 

"CTX POI mean SDu NTX: Low bone mass = 44.8 ± 17.7 vs. 

Normal bone mass 36.0 ± 18.0 vs. Control 30.2 ± 9.8 nmol 

BCE/mmol Cr; p = 0.003 "   

 

CTX mean differenceu NTX pre tx 49.7 ± 20.7; 3 months post tx 

43.6 ± 18.7; 6 months post tx 46.7 ± 23.8; 12 months post tx 

46.2 ± 26.1 p value > 0.05 

(Dhakate 

et al., 

2023) 

Idiopathic 70 32.5+/-7 Age matched 

with normal 

menstruation 

with BGL < 

7.8 mmol 

and TSH < 

10 MIU/L 

  61,40% 100mg calcium 

carbonate 

    61,40% 60,000I

U/mon

th 

  Osteopenia POI mean SDZ score < -2 at LS: 51.9% in non HRT 

users vs 25.6% in HRT users   

   

Osteopenia  p-value  0,04 

 

Evidence table - Hormone therapy 

Evaluated outcomes; Any Fractures, Fragility, Traumatic, Spinal bone density, Hip bone density, Osteoporosis, Osteopenia, P1NP, CTX (included below 

only if reported) 

Ref. 
 PARTICIPANTS CONTROLS HRT OUTCOMES 

Study 

Design  

Describe population 

(cause of POI) 

n=? (for 

POI) 

n= ? For whole 

cohort (if it 

includes those 

> 40 years) 

Mean 

age 

(years) 

Age 

range 

used in 

study 

(years) 

Any 

other co 

morbidi

ties Y/N  

Comment  Describe 

populati

on  

n = ? 

(control 

group)  

Mean 

age 

(years) 

Age 

range 

used in 

study 

(years) 

Any 

other co 

morbidi

ties Y/N  

% or N POI 

treated with 

HRT  

Comment type dose  Comme

nt 

duratio

n 

% or N 

Controls 

treated 

with 

HRT 

% or N POI 

treated 

with COC 

Mittal   

2014 

Cross-

section

al 

study 

Idiopathic 73.5%; 

Radio/chemoTx 

13.5%; Surgical 

11.7%; Genetic 1.3%   

142 223 37.35 

(+/-

5.88) 

                77/142 

(54.2%)  

72.7% sequential 

regimen; 80.5% oral 

estradiol (no 

details); 19.5%  

trans- dermal 

estradiol (no 

details)  

    4,90% 

 
 

 
 

(Naessén 

et al., 

2014) 

Cross-

sectional 

study 

POI post 

haematological stem 

cell transplant 

52   Mean 

age at 

diagnosi

s 27 

                100% NR        Spinal bone density POI Mean SD  BMD n 

= 38 increase in BMD in spine with mean 

0.015 g/cm2/yr (95% confidence interval 

0.002–0.028) 1.3% per year. (P = 0.025)  

 

Hip bone density POI Mean SD  No 

significant change over the years was 

observed in total hip and neck BMD.  
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Hip bone density POI Mean SD    No 

significant change over the years was 

observed in total hip and neck BMD. 

(Popat et 

al., 2014) 

Double 

blind RCT 

POI divided into 

Estradiol+progestin 

+placebo (EPP) vs 

Estradiol+progestin+tes

tosterone (EPT) 

EPP 

group n 

= 72; 

EPT n= 

70 

  EPP 33 

(5.2); EPT 

31.3 

(5.8) 

      Healthy, 

nonpregn

ant, 

regularly 

menstruat

ing 

women 

70 30.1(7.3)     100% Estradiol patch (100 

g/d) + progestin + 

testosterone patch 

100% (150 g/d) n =70 

vs  estradiol patch (100 

g/d) + progestin + 

placebo patch n=72 

      Spinal bone density POI Mean SD not 

statistically different at any time point 

between the EPT group and the EPP group 

(P> .56). Specific values NR  

  

Spinal bone density mean difference At 3 

years Intervention vs Control  LS [1.02 

(0.11) vs 1.01 (0.11) g/cm2, P  .8].  

 

Hip bone density POI Mean SD mean BMD 

of 0.015 g/cm2 > placebo group (95% 

confidence interval 0.005– 0.034) 

   

Hip bone density mean difference At 3 

years Intervention vs Control FN [0.80 

(0.12) vs 0.80 (0.11) g/cm2, P  .95] 

(Nakamu

ra et al., 

2015) 

Cross-

sectional 

study 

TS; divided into primary 

amenorrhea (PA) and 

Sponatenous menstrual 

cycle (MC) 

 Total n 

=100; 

PA = 88; 

MC = 12 

                    n = 88 (PA group) CEE +/- MPA        Hip bone density   mean difference  

PA+Previous ERT 0.809 ± 0.120 g/cm2: (n 

= 72) vs PA without previous ERT (0.743 ± 

0.126 g/cm2: n = 16) versus MC (0.970 ± 

0.129 g/cm2: n = 12) [no p values]  

 

PA  the late initiation group > 18 years (21 

patients) = 0.770 ± 0.107:; PA early 

initiation group < 18 years n = 16 0.858 ± 

0.119 g/cm2 

(Bachelot 

et al., 

2016) 

Cross-

sectional 

study 

Idiopathic 162   27.4±7.9 

[20.0–

33.7  

                HRT Stopped < 1 

year n = 93; HRT 

stopped > 1 year 

n = 69; (60%) 

were on HRT at 

follow up 

n= 50 oral estradiol + 

progestin; n=37 

transdermal estradiol + 

progestin;  n= 10 

unknown the type of 

HRT was not informed.  

    n = 3 Spinal bone density   POI Mean SD  BMD 

data available n = 92; Total cohort = BMD 

loss at follow up LS 41±140 mg/cm2  

 

Hip bone density   POI Mean SD  Total 

cohort = BMD loss at follow up FN 

41±140 32 ±720 mg/cm2 

 

Univariate analysis,who had stopped HRT 

for > 1 year vs not = FN loss: -57 mg/cm2 

versus -13 mg/cm2 (p = 0.009) at femoral 

level. LS loss: -50 mg/ cm2 versus -34 

mg/cm2 (p = 0.60). Multivariate analysis, 

discontinuation of HRT > 1 year =  femoral 

BMD: -17 mg/cm2 versus -52 mg/cm2 (p 

= 0.022). LS  -37 mg/cm2 versus -45 

mg/cm2 (p = 0.80)  

 

Osteoporosis  POI mean SD  First 

evaluation 8%; Follow up 5%   

 

Osteopenia  POI mean SD  First evaluation  

30%; Follow up 61% 
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(Cartwr

ight et 

al., 

2016) 

Rando

mised 

trial  

Spontaneous POI 

treated n = 30 (15 in 

each HT and COCP, 

untreated n = 29 

n = 

30  

40.5(34.8, 

42.7) 

      Time since 

diagnosis of 

POI Months 9 

(5, 28) 

n=29 

(15 

compl

eted 

study) 

        21 HRT n = 12; 

Estradiol 2 mg daily 

+ levonorgestrel 75 

mcg .  

    HRT n = 

9 COCP 

ethinyloe

stradiol 

30 mcg 

and 

levonorg

estrel 

150 mcg 
 

 

 
 

(Cleem

ann et 

al., 

2017) 

Rando

mised 

trial - 

Double 

blind 

TS on high dose 

4mg estradiol vs low 

dose 2mg estradiol 

20   19.2

±2.5 

      age 

match

ed 

34 18.4

±2.7  

    100%; n = 10 

high dose; n 

= 10 low dose  

Low-dose (LD) oral 

2 mg 17B-

estradiol/day; High-

dose (HD) group 

oral 4 mg 17B-

estradiol/day 

LD 

4.4±

1.5 

vs 

HD 

4.7±

1.4 

years

,  

    Spinal bone density   mean difference  

BMD (total, spine and arm/radius UD) 

were similar among TS and controls 

(data not shown) 

 
Hip bone density   mean difference  TS 

vs Control (at baseline) BMDhip: TS vs 

C: 0.88 ± 0.14 g/cm3 vs 0.95 ± 0.10 

g/cm3, 

P = 0.037; BMDarm/radius1/3: TS vs C: 

0.62 ± 0.05 g/cm3 vs 

0.66 ± 0.05 g/cm3, P = 0.009)" 

 

"P1NP  POI mean SD  P1NP; CTX and 

bALP measured yearly; no significant 

differences in 

the treatment groups except for BALP, 

HD group had a significantly higher 

level throughout the study period; 

Specific data not shown"  

 
 

Muscle mass  POI mean SD  Lean body 

mass (LBM) there was a significant 

effect of the interaction between time 

and treatment (P=0.0290) 
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Giraldo  

2017 

Cross-

sectional 

study 

Idiopathic POI divided 

into 2 groups treated vs 

untreated  

239 Mean age 

Treated group 

38.1±6.1 and 

Untreated group 

36.8±7.3 years; 

Age at last 

peroid Treated 

group 31.4±7.3 

and Untreated 

group 30.7±7.2 

                  n = 132 Treated; 

n= 107 Untreated  

1 mg 17 beta-estradiol 

or 0.625 mgCEE + 

norethisterone acetate 

or 

medroxyprogesterone 

acetate 

3 years      Spinal bone density   POI Mean SD  

Treated 1.06 ± 0.15; Untreated 1.00 ± 0.17 

g/cm2 (p < 0.003) 

 

Hip bone density   POI Mean SD  FN 

Treated 0.92 ± 0.19; Untreated 0.91 ± 0.13 

g/ cm2 (p < 0.039) TF Treated 0.92 ± 0.19  

Untreated 0.91 ± 0.13 g/cm2 (p < 0.03); 

 

Osteoporosis  POI mean SD  LS T Score 

Treated  group -0.72+/-1.17 Untreated  

group -1.21+/-1.26 (p=0.0032); FN T score 

treated -0.14+/-1.10 untreated -0.37+/-

1.02 p 0.03; TF T score 0.25 ± 1.14 and -

0.53+/-1.04 p = 0.02  

 

Osteoporosis  frequency (x/n) or % or N  

LS Untreated 35.2% osteopenia and 9.8% 

osteoporosis) + Treated HT 38.1% 

osteopenia and 22.0% osteoporosis; FN 

Untreated FN 25.49%;  Treated 29.6% ; TF 

Untreated 32.3% ; Treated 36.4% 

(Nguyen 

et al., 

2017) 

Cohort 

study 

TS 76   28.5 (14, 

66) 

  Y Vitamin D 

deficiency 22/53 

(41.5); Deranged 

lung function tests 

21/59 (35.6); 

Positive celiac 

auto-antibodies 

11/57 (19.3); Ever 

smoked 10/52 

(19.2); 

Malabsorptive 

disorder (excluding 

celiac disease) 

5/64 (7.8); Other 

autoimmune 

diseases 3/64 (4.7); 

Primary 

hyperparathyroidis

m 2/64 (3.1); 

Anorexia nervosa 

1/60 (1.7); 

Hyperthyroidism 

1/61 (1.6); Steroid 

therapy 1/64 (1.6); 

Hematological 

malignancy 1/64 

(1.6) 

Aged 

matched 

healthy 

76 29 (14, 

57)  

    Pubertal 

induction with ET 

=15 years (11–

30); 

noncontinuous ET 

reported in 40%. 

NR NR      Any Fractures  POI mean (SD)  20  

 

Any Fractures  frequency (x/n) or % or N  

UL fracture n = 11; LL frcture n=10  

 

Spinal bone density   POI Mean SD  BMAD 

n = 74 0.156 (0.111, 0.202)  Spinal bone 

density   Control mean SD  BMAD 0.161 

(0.121, 0.247  

 

Spinal bone density   mean difference  For 

every year ET was delayed = reduction Z-

score of 0.12 and 0.09 in the spine and hip; 

Spine Z score <-2  associated with years of 

estrogen deficiency (p<0.014, adjusted for 

age and BMI)    

 

Hip bone density   POI Mean SD  BMAD 

n= 60 0.119 (0.073, 0.158); aBMD n = 71 

0.850 (0.566, 1.125)  

 

Hip bone density   Control mean SD  

aBMD 1.026 (0.710, 1.404)  
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Osteopenia  POI mean SD  LS Z score TS - 

1.1 vs control 0.6; FN Z score -0.9 vs 

control 0.1 

 

Osteopenia  mean difference  Spine Z-

score < - 2.0 = odds ratio (OR) 9.8, 

95%(CI) 1.9–49.9) and the FN Z Score < -2 

= OR 4.8, 95% CI 0.6–42.6 

(Tsuburai 

et al., 

2018) 

Cross-

sectional 

study 

+Cohort 

study (2 

componen

ts) 

TS; dvided into low 

bone mass, normal 

bone mass  

52   Low 

bone 

mass = 

31.9 ± 

6.1; 

Normal 

bone 

mass 

32.5 ± 

7.3 

      TS who 

maintaine

d ovarian 

function 

7 28.6 ± 

8.1  

    100% CEE; 0.625 mg/day for 

21 days or transdermal 

estradiol 0.72 

mg/patch for 22 days  

Low 

bone 

mass 

group 

12.1 ± 

5.7; 

Normal 

bone 

mass 

group = 

12.0 ± 

6.3 

    Spinal bone density POI Mean SDPre ELD 

treatment 0.710 ± 0.056 g/cm2 vs. 12 

months post ELD p < 0.001 

 

Osteoporosis POI mean SDT score pre 

treatment –2.61 ± 0.49; 6 months post tx –

2.45 ± 0.58 p value <0.05; 12 months post 

tx 2.41 ± 0.54 p value <0.54 

  

Osteoporosis mean differenceZ score pre 

tx –2.62 ± 0.55; 6 months post tx –2.46 ± 

0.63, 12 months post tx –2.37 ± 0.57 P 

value < 0.05   

P1NPPOI mean SD Low bone bass = 63.5 

± 27.4 vs normal bone mass 49.0 ± 21.4 

vs.control 35.4 ± 9.0 μg/mL; p = 0.012) 

 

P1NPmean difference Pre tx 63.9 ± 28.6; 3 

months post tx 53.2 ± 28.0; 6 months post 

tx 51.9 ± 27.8; 12 months post tx 47.7 ± 

24.7 p value < 0.05  

 

"CTX POI mean SDu NTX: Low bone mass 

= 44.8 ± 17.7 vs. Normal bone mass 36.0 

± 18.0 vs. Control 30.2 ± 9.8 nmol 

BCE/mmol Cr; p = 0.003 "   

 

CTX mean differenceu NTX pre tx 49.7 ± 

20.7; 3 months post tx 43.6 ± 18.7; 6 

months post tx 46.7 ± 23.8; 12 months 

post tx 46.2 ± 26.1 p value > 0.05 

(Camero

n-

Pimblett 

et al., 

2019) 

Cohort 

study 

TS 799   32.9 

(Median 

age at 

diagnosi

s 10.1) 

18-70.3 Y 27% 

hypothyroidism; 

6.6% diabetes 

unspecified; 16.4% 

HTN  

          n = 599 Combined OCPs, Oral 

estrogens (estradiol 

valerate and 

conjugated equine), 

and Transdermal 

Estrogen. Therapy 

changed with age 

overtime. 

      Spinal bone density   POI Mean SD  T-

score  COC = -1.2 (-1.4 to 1.1); OE = -1.1 (-

1.2 to -1.0); TS -1.0 (-1.2 to -0.7)  

 

Spinal bone density   mean difference  

negative correlation with estrogen start 

age (r = 20.20 and r = 20.22 respectively; P 

= #0.001).  

 

Hip bone density   POI Mean SD   T-score  

OCP -1.1 (21.4 to 20.8); OE -0.9 (-1.2 to -

0.7); TE -0.7 (-1.2 to -0.3)  

 



 

Guideline POI – ANNEX 8 -Literature report 119 

CTX   POI mean SD  ± 17.7 vs. Normal 

bone mass 36.0 ± 18.0 vs. Control 30.2 ± 

9.8 nmol BCE/mmol Cr; p = 0.003 

(Cardona 

Attard et 

al., 2019) 

Cross-

sectional 

study 

TS and POI 67 267+67 28.1 

(Age at 

diagnosi

s 16 

(0.1-32) 

17.4-

52.7 

      TS 267 34.3 

(Age at 

diagnosi

s 10 (0-

.5) 

15-70.9 97% of POI and 

87.6% of TS 

NR Age at 

start of 

ERT in 

primary 

amenorr

hoea (y) 

TS = 

14.0 (9.0 

- 35.0) 

POI = 

16.0 

(13.0 - 

23.0) 

    Spinal bone density   POI Mean SD  HRT 

group = −1.1 [−4.3 - 2.7] vs Non HRT 

group = −1.4 [−3.4 - 2.2], P = .031; 

Bisphosphonate group (−2.7 [−3.4 - −0.6] 

vs no bisophosphonate group −1.1[−4.3 - 

2.7], P = <.001) 

Gazarra  

2020 

Cohort 

study 

NR 119   30+/-

9.24 

      POI with 

no HRT 

20       119 Low-dose HT group 

(0.625 mg CE or 1 mg 

E2) = 92;  high-dose HT 

group (1.25mg CE or 

2mg E2) = 45; , 

tibolone 2.5 mg = 8  

NR    n = 45 Spinal bone density   POI Mean SD  

Continues use for 2 years BMD: COC = 

+2.5% +/-6.5%; High dose = +1.8%= +/-

9.9%;  Low dose = -1.3% +/-11.5%; 

Tibolone = -2.2%+/-5.3%; Untreated=-

3.3%+/-5.4%  

 

"Spinal bone density   mean difference  

Adjusted mean differences COC = 0.0; Low 

dose = 0.0024 (-0.046 to -0.002) P 0.03; 

High dose -0.003 (-0.025 to 0.020) P 0.824; 

Tibolone = 0.026 (-0.072 to 0.021) P 0.277; 

No treatment = 0.032 (-0.062 to -0.003) P 

0.031 

 

Hip bone density   POI Mean SD  

Continues use for 2 years BMD total femur 

COC = +2.4%+/- 4.6%; High dose = 

+0.9%+/-5.8%; Low dose = 2.2%+/-3.3%;  

Tibolone = 0.02%+/-0.02% 

 

Hip bone density   mean difference  

Femoral neck Adjusted mean differences 

COC = 0.000; Low dose = -0.020 (-0.047 to 

0.007) P 0.143; High dose = -0.006 (-0.026 

to 0.015) P0.593;  Tibolone 0.022 (-0.018 to 

0.062) P 0.282; No treatment = -0.015 (-

0.053 to 0.024) P 0.455 

 

Hip bone density   p-value  Total femur 

Adjusted mean differences COC = 0.000; 

Low dose = -0.029 (-0.046 to -0.012) P 

0.001; High dose -0.012 (-0.026 to 0.002) P 

0.100; Tibolone 0.012 (-0.012 to 0.035); P 

0.328; No difference = 0.009 (ÿ0.029 to 

0.011) P 0.357 

Adjusted for age, BMI, Hormone therapy 

duration 

(Fante et 

al., 2020) 

Cross-

sectional 

study 

NR; 18.67% karotype 

alteration 

150   34.30 

(8.58) 

        Age and 

BMI 

matched 

with 

150 34   n= 114 HT users 

vs non users n = 

36 

n= 27 1mg estradiol or 

0.625 mg 

CEE+progestogens, n= 

55 were using 2 mg 

  0 21 Spinal bone density   POI Mean SD  TS and 

controls (data not shown). 
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regular 

menstru

al cycles 

estradiol or 1,25 mg 

CEE + progestogens, n 

= 11 were using 

tibolone   

Muscle mass  POI mean SD  

Questionnaire: Pelvic floor distress 

inventory (PFDI-20) and Kings Health 

Questionnaire (KHQ) and vaginal palpation 

for pelvic floor assessment 

 

Muscle mass  mean difference   prevalence 

UI HT users 22.81%, non-HT users 41.67% 

(P=0.03); POP 7.89% vs 13.89%  (P > 0.05); 

FI 6.14% vs 13.89% (P > 0.05). 

(Ha et 

al., 2020) 

Cohort 

study 

Iatrogenic post 

allogeneic 

hematopoietic stem cell 

transplant 

234   30 19-40               n = 170; 73% 43.5% = estradiol 2mg 

with cyclical 

progesterone; 31.8% = 

estradiol 2mg and 

dydrogesterone; 24.7% 

= oestradiol 2mg and 

cyproterone 

      Spinal bone density   mean difference  1 

year post HRT BMD LS gain = 4.16 ± 

4.39% vs 2.61 ± 7.50%, P = .033; 2 years 

post HRT  5.42 ± 5.86% vs 3.80 ± 6.00%, P 

= .047  

 

Hip bone density   mean difference  1 year 

post HRT Total hip 1.22 ± 5.04% (no p 

value); 2 years post HRT 2.57 ± 4.27% (no 

p value)  

 

HRT initiation before and after 12 months 

= LS BMD 6.31 ± 3.89% vs 3.10 ± 4.94%, P 

= .013; Total hip BMD  3.35 ± 3.99% vs 

1.39 ± 3.94%, P = .002 

(Podfigu

rna et al., 

2020) 

Cohort 

study 

Idiopathic 132   31.86+/-

7.75 

      Healthy 

with 

regular 

menstrual 

cycles  

17 23.21 ± 

5.86  

    100% Oral 2 mg 17-β-

estradiol and 10 mg 

dydrogesterone 

Mean 12 

months 

100%   BMD [g/cm2] 1.088 ± 0.14 (before 

treatment) vs 1,109 ± 0.14 (after 

treatment) P < 0.001) 

 

Osteoporosis  frequency (x/n) or % or N  

Post HRT 1.69%  

 

Osteopenia  frequency (x/n) or % or N  

Post HRT = 42.37%  

 

Osteopenia  mean difference  T score 

difference = −0.75 ± 1.17 vs -0.59± 1.22 

(p<0.001); Z score difference −0.75 ± 1.12 

vs -0.49 ± 1.11 p <0.001 

(Viuff et 

al., 2020) 

Cohort 

study 

TS 1156   Age of 

diagnosi

s 15 (0-

85) 

      Age 

matched  

115577       n=329 41% to 95 % = oral 

HRT,7% to 22%  = 

transdermal HRT 

    19% to 78%  Fragility  RR or OR  HR 0.37 (CI 0.14–0.99) 

HRT-Treated 45,X vs. HRT Nontreated 45,X 

 

Osteoporosis  RR or OR  HR 1.2 (CI 0.4–

3.3) HRT-Treated 45,X vs. HRT Nontreated 

45,X 

(Samad 

et al., 

2022) 

Cohort 

study 

Normal karyotype POI; 

Spontaneous 40%; 

Iatrogenic 60% 

60   34 29-38     Age+BMI 

matched 

60 24 (30-

38) 

    Total =81%   s-POI = 67%; i-POI = 

78%;  

     COCP s-POI 

33%; i-POI 

12% 

Hip bone density   POI Mean SD  

Interruped HRT = FN-BMD (-0.020g/cm2 

(95% CI: -0.037, 0.0030), p=0.025) 

(Dhakate 

et al., 

2023) 

Cohort 

study 

Idiopathic 70   32.5+/-7       Age 

matched 

with 

normal 

menstruat

ion with 

BGL < 7.8 

70       61,40%  0.625 mg-1.25 mg CEE 

(day 1 to 25) +10 mg 

MPA  

12(0-24) 0%   Osteopenia POI mean SDZ score < -2 at 

LS: 51.9% in non HRT users vs 25.6% in 

HRT users     

 

Osteopenia  p-value  0,04 
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mmol and 

TSH < 10 

MIU/L 

(Li et al., 

2023a) 

Cross-

sectional 

study 

Spontaneous 59   37 (32, 

38)  

        Premeno

apusal 

57 37 (32, 

38)  

  74.58% of POI 

(n=44) 

NR        Muscle mass  POI mean SD  Total skeletal 

mass (TSM) TSM/weight 0.62 (0.58, 0.65) 

vs 0.63 (0.60, 0.65) p value = 0.88 

 

Appendicular lean (skeletal) mass (ALM or 

ASM)  POI mean SD  Non HT users vs HT 

users; ASM,kg 14.73 ± 1.81 vs 14.58 ± 2.19 

p = 0.51; ASM/height 5.75 ± 0.68 vs 5.69 ± 

0.63 p value 0.77; ASM/weight 0.27 (0.25, 

0.28) vs 0.27 (0.25, 0.28) p value 0.94; TSM, 

kg 34.00 ± 3.36 vs 33.80 ± 4.33 p value 

0.87 

 

Evidence table – Targeted therapy 

Evaluated outcomes; Any Fractures, Fragility, Traumatic, Spinal bone density, Hip bone density, Osteoporosis, Osteopenia, P1NP, CTX (included 

below only if reported) 

Ref. 
 PARTICIPANTS CONTROLS Targeted therapy OUTCOMES 

Study 

Design  

Describe population 

(cause of POI) 

n=? (for 

POI) 

n= ? For whole 

cohort (if it 

includes those 

> 40 years) 

Mean 

age 

(years) 

Age 

range 

used in 

study 

(years) 

Any 

other co 

morbidi

ties Y/N  

Comment  Describe 

populati

on  

n = ? 

(control 

group)  

Mean 

age 

(years) 

Age 

range 

used in 

study 

(years) 

Any 

other co 

morbidi

ties Y/N  

% or N POI 

treated with 

targetted 

therapy 

Comment type dose 

duration  

% or N 

Controls 

treated 

with 

targette

d 

therapy 

Comme

nt type 

dose 

duratio

n  

Other 

(Cardona 

Attard et 

al., 2019) 

Cross-

sectional 

study 

TS and POI 67 267+67 28.1 

(Age at 

diagnosi

s 16 

(0.1-32) 

17.4-

52.7 

      TS 267 34.3 

(Age at 

diagnosi

s 10 (0-

.5) 

15-70.9 TS= 9.8% vs  POI 

= 2.2%, P = .006 

Bisphosphonats        Spinal bone density   POI Mean SD  HRT group = 

−1.1 [−4.3 - 2.7] vs Non HRT group = −1.4 [−3.4 - 

2.2], P = .031; Bisphosphonate group (−2.7 [−3.4 - 

−0.6] vs no bisophosphonate group −1.1[−4.3 - 

2.7], P = <.001) 

(Viuff et 

al., 2020) 

Cohort 

study 

TS 1156   Age of 

diagnosi

s 15 (0-

85) 

      Age 

matched  

115577       n = 73 Bisphosphonates     IRR 3.2 ( CI 

2.5–4.1); HR 

0.6 (0.3–1.3) 

HRT-Treated 

45,X vs. HRT 

Nontreated 

45,X 

Fragility  RR or OR  HR 0.37 (CI 0.14–0.99) HRT-

Treated 45,X vs. HRT Nontreated 45,X 

 

Osteoporosis  RR or OR  HR 1.2 (CI 0.4–3.3) HRT-

Treated 45,X vs. HRT Nontreated 45,X 
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Evidence to recommendations 

QUESTION  WHAT ARE THE TREATMENT OPTIONS FOR BONE PROTECTION AND 

IMPROVEMENT? 

RECOMMENDATION  Osteoporosis risk factors should be identified and addressed at POI diagnosis 

and during ongoing care.  

Desirable effects There are a number of modifiable risk factors associated with fracture risk that 

have been identified or are relevant to women with POI and advice regarding these 

modifiable risk factors should be provided.  

Undesirable effects  NA – for assessment and information provision 

Certainty of evidence  NA 

Values   Providing information and addressing knowledge gaps may facilitate positive 

bone health related behaviours. Balance of effects 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 

 

QUESTION  WHAT ARE THE TREATMENT OPTIONS FOR BONE PROTECTION AND 

IMPROVEMENT? 

GOOD PRACTICE POINT The guideline group recommends that women with POI should be 

encouraged to adopt a healthy lifestyle (including weight-bearing exercise, 

healthy diet, avoiding smoking, and maintaining normal body weight) to 

optimize bone health.  

Justification There are a number of modifiable risk factors associated with fracture risk that 

have been identified or are relevant to women with POI and advice regarding these 

modifiable risk factors should be provided. Providing information and addressing 

knowledge gaps may facilitate positive bone health related behaviours. 

 

QUESTION  WHAT ARE THE TREATMENT OPTIONS FOR BONE PROTECTION AND 

IMPROVEMENT? 

RECOMMENDATION  Dietary supplementation of calcium and vitamin D may be required in 

women with inadequate vitamin D status and/or calcium intake and may be 

of benefit in women with low bone mineral density.  

Desirable effects  

Undesirable effects   

Certainty of evidence  Observational data, no high quality RCTs 

Values    

Balance of effects Bone health/prevention of fracture vs side-effects of treatment 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

Addressed in the recommendation 

 

QUESTION  WHAT ARE THE TREATMENT OPTIONS FOR BONE PROTECTION AND 

IMPROVEMENT? 

RECOMMENDATION  HT is recommended to maintain bone density and prevent osteoporosis.

  

A daily dose of hormone replacement therapy (HRT) containing no less than 

2 mg oral estradiol or 100 µg transdermal estradiol, or equivalent, is 

suggested to optimize bone mineral density.  
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Delayed initiation and non-adherence of hormone therapy should be 

avoided.  

 

If the combined oral contraceptive is used, then a continuous or extended 

regimen is recommended to provide continuous estrogen therapy and avoid 

bone loss. 

Desirable effects HRT in postmenopausal women increases BMD and reduces fracture risk. Estrogen 

replacement appears to have similar beneficial effects on BMD in POI of all causes 

although fracture data are lacking. A dose of at least 2 mg estradiol or 100 µg 

transdermal patch is associated with gains in BMD. Evidence suggests that 

sequential COC use is inferior to HRT with continuous estrogen and that 

continuous COC is the preferred option if the COC is used. Non-adherence to HRT 

is associated with reductions in bone density and increased risk of osteoporosis. 

Current data suggest no benefit for bone health with the addition of testosterone 

therapy to HRT. 

Undesirable effects   

Certainty of evidence  Observational data, no high quality RCTs 

Values    

Balance of effects Bone health/prevention of fracture vs side-effects of treatment 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 

 

QUESTION  WHAT ARE THE TREATMENT OPTIONS FOR BONE PROTECTION AND 

IMPROVEMENT? 

RECOMMENDATION  Other pharmacological treatments, including bisphosphonates, should only 

be considered with advice from an osteoporosis specialist. Particular caution 

applies to women desiring pregnancy. 

Desirable effects  

Undesirable effects   

Certainty of evidence  Observational data, no high quality RCTs 

Values    

Balance of effects Bone health/prevention of fracture vs side-effects of treatment 

Resource use, equity, 

acceptability and feasibility  

 

Subgroup considerations (if 

applicable) 

Addressed in the recommendation 
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PICO  QUESTION:   HOW SHOULD BONE HEALTH BE MONITORED IN WOMEN 

WITH POI? 

 Population Patients diagnosed with premature ovarian insufficiency (different etiologies) 

Interventions 
• dual energy X-ray absorptiometry (DXA) 

• Fracture Risk Assessment Tool (FRAX) 

• bone quality and bone turnover markers 

• calcium and PTH serum levels 

• C-Terminal telopeptides of type I-collagen (CTx) (resorption, deformation 

marker) 

• tartrate resistant-acid phosphatase (TRAP), 

• markers of bone resorption, 

• bone alkaline phosphatase 

• vitamin D deficiency 

Control •  

Outcomes • bone health / bone mineral density / bone density / BMD 

• osteoporosis / osteoarthritis 

• fracture risk / incidence of fracture / T-score 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failue” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (“dual energy X-ray absorptiometry” OR DXA OR 

"Absorptiometry, Photon"[Mesh] OR “Fracture Risk Assessment Tool” OR FRAX OR “bone 

turnover marker” OR “calcium level” OR  “PTH  level” OR "parathyroid hormone level" OR  CTx 

OR “resorption marker” OR “bone formation marker” OR “tartrate resistant-acid phosphatase” 

OR TRAP OR “bone resorption marker” OR “bone alkaline phosphatase” OR BAP OR “vitamine 

D” OR osteocalcin OR “tartrate resistant acid phosphatase” OR “bone-specific alkaline 

phosphatase” OR collagen OR procollagen) 

COCHRANE  

 

Literature search was limited to the period between 01/01/2014 and 26/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches  

  

179   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   101 

Full-text articles assessed for 

eligibility  

  

78 (combined for the 3 questions 

on skeletal health) 

  

   Full-text articles excluded  

    78 

Papers included in the guideline   

0   

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Not applicable  

 

Evidence to recommendations 

QUESTION  HOW SHOULD SKELETAL HEALTH BE MONITORED IN WOMEN WITH POI? 

RECOMMENDATION 

GOOD PRACTICE POINT 

Where available, measurement of bone mineral density using dual x-ray 

absorptiometry (DXA) at diagnosis of POI is recommended for all women 

If bone mineral density is normal and adequate systemic HT is commenced 

and adhered to, the value of a repeated DXA scan within 5 years is low. 

Bone mineral density using DXA should be reassessed every 1–3 years, based 

on individual risk factors, in women with POI who have osteoporosis or low 

bone density.. 

Desirable effects Based on the evidence that women with POI have reduced BMD (see section VI.1. 

Skeletal health), BMD measurement should be considered at POI diagnosis. Dual-

Energy X-ray Absorptiometry (DXA) is the most reliable assessment for BMD and 

the amount of ionising radiation used is very small. The optimal interval at which 

DXA should be repeated is uncertain and intervals of several years may be required 

based on the limitations of DXA for measuring small changes in BMD. However, 

repeat BMD testing should be considered in the setting of initial lower BMD, 

suspected increased rate of bone loss, and where the results will influence 

management, i.e. change in treatment. As in older postmenopausal women, bone 

turnover markers may be useful to assess response or adherence to treatment, but 

evidence is limited in POI. 

Undesirable effects  NA 
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Certainty of evidence  Observational data only 

Values   Resource use vs impact of testing 

Balance of effects International guidance was considered with regard to the optimal interval at which 

DXA should be repeated. When there is an indication, such as suspected increased 

rate of bone loss, or where the results will influence management, repeated DXA 

is recommended 

Resource use, equity, 

acceptability and feasibility  

Significant 

Subgroup considerations (if 

applicable) 

NA 

 

QUESTION  HOW SHOULD SKELETAL HEALTH BE MONITORED IN WOMEN WITH POI? 

GOOD PRACTICE POINT The guideline group recommends that a decrease in bone mineral density 

should prompt review of HT and potential factors contributing to bone loss. 

Referral to a specialist may be required.  

Justification Follow up of monitoring, which in absence of evidence could only be formulated 

as a GPP 
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VI.2. Muscle health 

PICO  QUESTION:  WHAT ARE THE CONSEQUENCES OF POI  FOR MUSCLE 

HEALTH?   

 

Population POI 

Interventions  

Control  

Outcomes • lean mass 

• body composition 

• muscle mass 

• muscle 

• sarcopenia 

• muscle function 

• muscle hypertrophy 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (“lean mass” OR "Body Composition"[Mesh]  OR "Body 

Composition" OR “muscle mass” OR "Muscle” OR "Muscles"[Mesh] OR "Muscle 

Strength"[Mesh] OR  "Satellite Cells, Skeletal Muscle"[Mesh] OR “sarcopenia” OR 

"Sarcopenia"[Mesh] OR "Muscular Atrophy"[Mesh] OR “muscle function” OR “muscular 

function” OR “Muscle Hypertrophy”) 

 

Literature search was performed on 26/01/2024. 

  



 

Guideline POI – ANNEX 8 -Literature report 128 

Flowchart 

Records identified through database 

searches  

  

445   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   403 

Full-text articles assessed for 

eligibility  

  

42 (combined for the 3 questions 

on muscle health) 

  

   Full-text articles excluded  

    35 

Papers included in the guideline   

7   
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Evidence 

Summary of Findings Table  

Not applicable  

Evidence table  

Ref 

Study 

Desig

n 

POI Controls Muscle health parameters 

population 

(cause of 

POI) 

n=? (for 

POI) 

Mean age 

POI (years) 

Age range 

used in 

study 

(years) 

Co 

morbi

dities 

Y/N 

Comment 
Describe 

population 

n = ? 

(control 

group) 

Mean age 

controls(ye

ars) 

Method used to 

analyse 

(DXA/BIA/CT/MR

I) 

Total muscle 

mass POI 

mean (SD) 

Total muscle 

mass control 

mean (SD) 

ALM 

POI Muscle 

mass/Composition/E

chogenicity/Compres

siblity 

Controls Muscle 

mass/Composition/E

chogenicity/Compres

siblity 

Prevalence Muscle function 

Soucek  

2015 

Cross-

section

al study 

TS n=  23 

pubertal 

induction; n = 

13 spontaneous 

puberty; n = 19 

prepubertal   

60 13.7±4.5 4.7-21.7 years Y Autoimmune 

thyroiditis on 

treatment N = 

13 

Healthy 432   Leonardo 

Mechanograph" 

Ground Reaction Force 

Platform; 

measurements fmax = 

muscle force; pmax = 

muscle power, data 

available for n = 57 

       

  
  

  
  

 

Luo  

2018 

Case-

control 

study 

Idiopathic 240 31.58 ± 6.83        Age and BMI 

matched 

healthy women 

and 

Peri/postmeno

pausal 

260+260 Peri-M=45.50 ± 

3.54; Post 

M=50.14 ± 

3.78; Normal 

=31.32 ± 6.62 

       Anthropometry: Mobility 

evaluation system 

Strength of Left lowe limb 

SLL(weight) = 1.19 ± 0.25; 

Strength of right lower limb 

SRL(weight)=1.22 ± 0.25; 

muscle distributing 

coefficient of lower limbs 

(MD) = 0.81 ± 0.09 

Perim: Strength of Left lowe 

limb SLL(weight) = 1.15 ± 

0.23; Strength of right lower 

limb SRL(weight)=1.19 ± 

0.26; muscle distributing 

coefficient of lower limbs 

(MD) = 0.86 ± 0.10; PostM: 

Strength of Left lowe limb 

SLL(weight) = 1.08 ± 0.22 

Strength of right lower limb 

SRL(weight)=1.12 ± 0.25; 

muscle distributing 

coefficient of lower limbs 

(MD) = 0.87 ± 0.10; Normal: 

Strength of Left lowe limb 

SLL(weight) =1.24 ± 0.22; 

Strength of right lower limb 

SRL(weight)=1.27 ± 0.22; 

muscle distributing 

coefficient of lower limbs 

(MD) = 0.84 ± 0.10 [P values 

for all 0.000] 

  

 

Fante  

2020 

Cross-

section

al study 

NR; 18.67% 

karotype 

alteration 

150 34.30 (8.58)       Age and BMI 

matched with 

regular 

menstrual 

cycles 

150 34 Questionnaire: Pelvic 

floor distress inventory 

(PFDI-20) and Kings 

Health Questionnaire 

(KHQ) and vaginal 

palpation for pelvic 

floor assessment 

       

  
  

  
POI prevalance 

27.33% Urinary 

incontinence (UI), 

9.33% pelvic organ 

prolapse (POP), and 

8% Faecal 

incontinence (FI) vs 

control group 

37.33% UI, 8% POP, 

and 4%FI; P > 0.05 

 

Cho  

2021 

Cross-

section

al study 

Cause NR 45 Age of 

menopause < 

40 years mean 

age not given; 

age of 

assessment for 

this group 

77.2±4.2) 

      Premature 

menopause 

and post 

menopausal 

groups  

40–44 (n=89); 

45–54 (n=552); 

≥55 (n=79) 

30 

 

 

   

 

Freitas   

2021 

Case-

control 

study 

Normal 

Karyotype POI 

on HT for at 

least 12 months 

70 36.33 ± 7.51 

years 

      Age and BMI 

matched 

healthy 

70 36.27 ± 7.30 

years 

DXA Lean mass (LM) 

36 053 ± 4771 vs 

36844 ± 4357 p 

value 0.290; LM% 

56.97 ± 7.62 vs  
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57.97 ± 8.30 P = 

.30  
Samad  

2022 

Cohort 

study 

Normal 

karyotype POI; 

Spontaneous 

40%; Iatrogenic 

60% 

60 34 (29-38)       Age+BMI 

matched 

60 34 (30-38) DXA     ALM (g) or ASM POI mean 

(SD)   ALM s-POI = 15891.00 

(14063.50, 17247.00); ALM i-

POI =16952.00 (14613, 

19029.50) 

 

ALM (g) or ASM Control mean 

(SD)   ALM = 19627.50 

(17718.00, 21360.00) 

p  < 0.001 

 

ALM/ H2 POI mean(SD)   s-

POI = 6172.69 (5472.46, 

6638.57); i-POI = 6154.71 

(5645.69, 7100.59) ALM/ H2 

Controls mean (SD)   7077.83 

(6452.79, 7740.68)  

 p < 0.001 

    

Li  2023 Cross-

section

al study 

Spontaneous 59 37 (32, 38)        Premenoapusal 57 37 (32, 38)  DXA   Total skeletal 

muscle (TSM): 

33.85 ± 4.08 vs 

36.43 ± 3.56, P < 

0.001; 

TSM/weight: 0.63 

[0.59, 0.65] vs 0.64 

[0.61, 0.67], P = 

0.02  

ALM (g) or ASM POI mean 

(SD)   ASM: 14.62 ± 2.08 vs 

15.97 ± 1.78, P < 0.001; 

ASM/height2: 5.71 ± 0.64 vs 

6.15 ± 0.62, P < 0.001; 

ASM/weight: 0.27 [0.25, 0.28] 

vs 0.28 [0.27, 0.29], P = 0.002; 

ASM/BMI: 0.68 ± 0.07 vs 0.73 

± 0.06, P = 0.001; TSM: 33.85 

± 4.08 vs 36.43 ± 3.56, P < 

0.001; TSM/weight: 0.63 [0.59, 

0.65] vs 0.64 [0.61, 0.67], P = 

0.02  

 

Prevalance of low muscle 

mass POI vs control 

ASM/height2 <5.4 kg/m2 

32.20% vs 8.77%, χ2 = 9.70, P 

= 0.00.  
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Evidence to recommendations 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI FOR MUSCLE HEALTH? 

RECOMMENDATION  It is suggested that HCPs inform women that POI may be associated with 

reduced muscle mass, strength, and performance, which may increase the 

risk of sarcopenia.  

Desirable effects POI may be associated with reduced muscle mass, strength, and performance 

Undesirable effects  NA 

Certainty of evidence  Observational data only  

Values   Informed patients 

Balance of effects Focus on information provision 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 
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PICO  QUESTION:  WHAT ARE THE TREATMENT OPTIONS FOR MUSCLE 

PROTECTION AND IMPROVEMENT? 

Population POI 

Interventions • Resistance training / exercise 

• Estrogen 

Control  

Outcomes • lean mass 

• body composition 

• muscle mass 

• muscle 

• sarcopenia 

• muscle function 

• muscle hypertrophy 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (Exercise OR “weight-bearing” OR “muscle-building” OR “physical 

activity” OR “Resistance training” OR “sport” OR "Exercise"[Mesh] OR estrogen OR estradiol OR 

HRT OR “hormone replacement therapy”) AND (“lean mass” OR "Body Composition"[Mesh]  

OR "Body Composition" OR “muscle mass” OR "Muscle” OR "Muscles"[Mesh] OR "Muscle 

Strength"[Mesh] OR  "Satellite Cells, Skeletal Muscle"[Mesh] OR “sarcopenia” OR 

"Sarcopenia"[Mesh] OR "Muscular Atrophy"[Mesh] OR “muscle function” OR “muscular 

function” OR “Muscle Hypertrophy”) 

Literature search was performed on 26/01/2024. 

Flowchart 

Records identified through database 

searches  

  

419   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   377 

Full-text articles assessed for 

eligibility  

  

42 (combined for the 3 questions 

on muscle health) 

  

   Full-text articles excluded  

    39 

Papers included in the guideline   

3   
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Evidence 

Summary of Findings Table  

Not applicable  

Evidence table - Hormone therapy 

Ref. 
 PARTICIPANTS CONTROLS HRT OUTCOMES 

Study 

Design  

Describe population 

(cause of POI) 

n=? (for 

POI) 

n= ? For 

whole cohort 

(if it includes 

those > 40 

years) 

Mean 

age 

(years) 

Any other 

co 

morbiditie

s Y/N  

Com

ment  

Describe 

populatio

n  

n = ? (control 

group)  

Mean age 

(years) 

Age 

range 

used in 

study 

(years) 

Any 

other co 

morbidi

ties Y/N  

% or N POI 

treated with 

HRT  

Comment type dose  Comme

nt 

duratio

n 

% or N 

Controls 

treated 

with 

HRT 

% or N POI 

treated 

with COC 

 

(Cleem

ann et 

al., 

2017) 

Rando

mised 

trial - 

Double 

blind 

TS on high dose 

4mg estradiol vs low 

dose 2mg estradiol 

20   19.2

±2.5 

    age 

matche

d 

34 18.4±2.

7  

    100%; n = 10 

high dose; n 

= 10 low dose  

Low-dose (LD) oral 

2 mg 17B-

estradiol/day; High-

dose (HD) group 

oral 4 mg 17B-

estradiol/day 

LD 

4.4±

1.5 

vs 

HD 

4.7±

1.4 

years

,  

    Muscle mass  POI mean SD  Lean body mass (LBM) 

there was a significant effect of the interaction 

between time and treatment (P=0.0290) 

 

(Fante et 

al., 2020) 

Cross-

sectional 

study 

NR; 18.67% karotype 

alteration 

150   34.30 

(8.58) 

      Age and BMI 

matched with 

regular menstrual 

cycles 

150 34   n= 114 HT users 

vs non users n = 

36 

n= 27 1mg estradiol or 

0.625 mg 

CEE+progestogens, n= 

55 were using 2 mg 

estradiol or 1,25 mg 

CEE + progestogens, n 

= 11 were using 

tibolone   

  0 21 Muscle mass  POI mean SD  Questionnaire: Pelvic floor 

distress inventory (PFDI-20) and Kings Health 

Questionnaire (KHQ) and vaginal palpation for pelvic 

floor assessment 

 

Muscle mass  mean difference   prevalence UI HT users 

22.81%, non-HT users 41.67% (P=0.03); POP 7.89% vs 

13.89%  (P > 0.05); FI 6.14% vs 13.89% (P > 0.05). 

(Li et al., 

2023a) 

Cross-

sectional 

study 

Spontaneous 59   37 (32, 

38)  

      Premenoapusal 57 37 (32, 

38)  

  74.58% of POI 

(n=44) 

NR        Muscle mass  POI mean SD  Total skeletal mass (TSM) 

TSM/weight 0.62 (0.58, 0.65) vs 0.63 (0.60, 0.65) p value 

= 0.88 

 

Appendicular lean (skeletal) mass (ALM or ASM)  POI 

mean SD  Non HT users vs HT users; ASM,kg 14.73 ± 

1.81 vs 14.58 ± 2.19 p = 0.51; ASM/height 5.75 ± 0.68 vs 

5.69 ± 0.63 p value 0.77; ASM/weight 0.27 (0.25, 0.28) vs 

0.27 (0.25, 0.28) p value 0.94; TSM, kg 34.00 ± 3.36 vs 

33.80 ± 4.33 p value 0.87 
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Evidence to recommendations 

QUESTION  WHAT ARE THE TREATMENT OPTIONS FOR MUSCLE PROTECTION AND 

IMPROVEMENT? 

GOOD PRACTICE POINT The guideline group recommends that women with POI should be 

encouraged to adopt a healthy lifestyle (including healthy diet, physical 

activity, avoiding smoking, and maintaining normal body weight) to aid 

muscle health.  

Justification Evidence suggests that lifestyle interventions and HRT in non-POI populations may 

benefit muscle mass, strength, and performance. Advice regarding modifiable risk 

factors should be provided.   

 

 

QUESTION  WHAT ARE THE TREATMENT OPTIONS FOR MUSCLE PROTECTION AND 

IMPROVEMENT? 

RECOMMENDATION  HCPs may consider prescribing resistance exercise for women with POI and 

impaired muscle parameters as resistance exercise increases muscle mass, 

strength and performance in other populations, although specific evidence 

in women with POI is lacking.  

 

It is suggested that HCPs inform women with POI that HRT prescribed for 

other indications may also benefit muscle health.  

 

The effect of other interventions, including testosterone therapy, on muscle 

health in women with POI is uncertain and therefore they should not be 

offered. 

Desirable effects Studies of interventions for muscle health in women with POI are limited and 

inconclusive. Evidence suggests that lifestyle interventions and HRT in non-POI 

populations may benefit muscle mass, strength, and performance. 

Undesirable effects   

Certainty of evidence  Very low evidence, scarce data 

Values   Interventions not supported by data should not be offered. 

Balance of effects Focus on exercise (low undesirable effects) or treatments prescribed for other 

indications. Interventions not supported by data should not be offered. 

Resource use, equity, 

acceptability and feasibility  

YES 

Subgroup considerations (if 

applicable) 

NA 
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PICO  QUESTION:  HOW SHOULD MUSCLE HEALTH BE MONITORED IN WOMEN 

WITH POI? 

Population POI 

Interventions dual energy X-ray absorptiometry (DXA) 

Control  

Outcomes • lean mass 

• body composition 

• muscle mass 

• muscle 

• sarcopenia 

• muscle function 

• muscle hypertrophy 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (“dual energy X-ray absorptiometry” OR DXA OR 

"Absorptiometry, Photon"[Mesh]) AND (“lean mass” OR "Body Composition"[Mesh]  OR "Body 

Composition" OR “muscle mass” OR "Muscle” OR "Muscles"[Mesh] OR "Muscle 

Strength"[Mesh] OR  "Satellite Cells, Skeletal Muscle"[Mesh] OR “sarcopenia” OR 

"Sarcopenia"[Mesh] OR "Muscular Atrophy"[Mesh] OR “muscle function” OR “muscular 

function” OR “Muscle Hypertrophy”) 

 

Literature search was performed on 26/01/2024. 

Flowchart 

Records identified through database 

searches  

  

21   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   21  

Full-text articles assessed for 

eligibility  

  

0   

   Full-text articles excluded  

    / 

Papers included in the guideline   

/   
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Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Not applicable  

Evidence to recommendations 

QUESTION  How should muscle health be monitored in women with POI? 

GOOD PRACTICE POINT The guideline group recommends that HCPs consider screening for 

sarcopenia at POI diagnosis.  

Justification Recommendations for screening, diagnosis and monitoring of sarcopenia exist for 

older populations; however, the best tools and relevant cut-off values for women 

with POI are lacking.  DXA assessment of bone density provides osteoporosis risk 

stratification and information regarding muscle mass. Emerging evidence indicates 

that POI may have an adverse effect on muscle health which has implications for 

cardiometabolic and bone health. Optimal strategies for assessing, monitoring, 

and managing muscle health in women with POI are unknown.. 
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VII. POI and cardiometabolic health 

PICO  QUESTION :  WHAT ARE THE CONSEQUENCES OF POI  FOR THE 

CARDIOVASCULAR SYSTEM?   

 

Population POI  

Interventions  

Control  

Outcomes Cardiovascular risk 

Rupture of the aorta 

Aortic dilatation 

Blood pressure 

Hypertension 

Congenital heart disease 

low-density lipoprotein (LDL) cholesterol 

high-density lipoprotein (HDL) cholesterol 

myocardial infarction, cerebrovascular disease, artherosclerosis, cholesterol monitoring, 

endothelial dysfunction  

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (“Cardiovascular risk” OR 

“Rupture of the aorta” OR “aortic rupture” OR "Aortic Rupture"[Mesh] OR “Aortic dilatation” OR “Blood 

pressure” OR "Blood Pressure"[Mesh] OR “Hypertension” OR “Hypertension"[Mesh] OR “Congenital heart 

disease” OR "Heart Diseases"[Mesh] OR  CHD OR “low-density lipoprotein cholesterol” OR LDL OR “high-

density lipoprotein cholesterol” OR HDL OR cholesterol OR "Cholesterol"[Mesh] OR "Cholesterol, 

HDL"[Mesh] OR  "Cholesterol, LDL"[Mesh] OR “myocardial infarction” OR "Myocardial Infarction"[Mesh] 

OR “cerebrovascular disease” OR "Basal Ganglia Cerebrovascular Disease"[Mesh] OR atherosclerosis OR 

"Atherosclerosis"[Mesh] OR “endothelial dysfunction”) 

 

Literature search was limited to the period between 01/01/2014 and 19/12/2023. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through 

database searches (VIII.1 and VIII.2 

combined)+ manually added 

  

   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

    

Full-text articles assessed for 

eligibility (VIII.1 and VIII.2 

combined) 

  

85   

   Full-text articles excluded  

(see list of excluded papers) 

    73 

Papers included in the guideline   

12   

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Com

ment

s  

Cardiovascular disease (CVD) and mortality 

(Muka et 

al., 2016). 

meta-

analysi

s 

310329 

women 

(derived 

from 32 

observatio

nal 

studies) 

EM control risk for 

CAD, CVD 

mortality 

and CAD 

mortality 

women with early 

menopause had an 

increased risk for CAD, 

CVD mortality and 

CAD mortality 

compared to women 

who had menopause 

after the age of 45 

years (RR 1.50; 95% CI 

1.28 to 1.76, RR 1.19; 

95% CI 1.08 to 1.31, 

and RR 1.11; 95% CI 

1.03 to 1.20, 

respectively) 

  

(Zhu et 

al., 2019). 

meta-

analysi

s 

15 

observatio

nal studies 

EM/POI control cardiovasc

ular 

disease 

event 

women with POI and 

early menopause had 

a substantially 

increased risk of a 

non-fatal 
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cardiovascular disease 

event before the age 

of 60 years, but not 

after age 70 years, as 

compared with women 

who had menopause 

at the usual age of 50-

51 years   

(Lee et 

al., 2023) 

Study 1,159,405 

Korean 

postmeno

pausal 

women 

POI Control 

(UAM) 

Stroke increased risk of 

myocardial infarction 

(HR 1.40; 95% CI 1.31 

to 1.50), ischemic 

stroke (HR 1.24; 95% 

CI 1.17 to 1.31), and 

all-cause mortality (HR 

1.19; 95% CI 1.14 to 

1.24) 

  

 (Yuk et 

al., 2023). 

Study 135,575 

women 

aged 40-

49 years  

POI Control 

(UAM) 

Stroke 

(median 

follow-up 

7.9 years) 

risk of stroke was 

significantly higher in 

women with early 

hysterectomy before 

45 years of age (HR 

1.31; 95% CI 1.12 to 

1.53) 

  

(Hassan 

et al., 

2024) 

system

atic 

review 

 hysterectomy 

with bilateral 

oophorectomy 

before the age 

of 45 

 Stroke 

CVD 

an increased risk of 

stroke (HR 1.20; 95% 

CI 1.10 to 1.31) and 

CVD (HR 1.18; 95% CI 

1.11 to 1.25) 

  

(Liu et al., 

2023).  

meta-

analysi

s 

20 cohort 

studies, 

POI or early 

menopause (at 

age 40-45 

years)   

 

women 

with 

menopa

use at 

age > 45 

years 

CHD 

Stroke 

higher risk for 

coronary heart disease 

(CHD), ischemic and 

haemorrhagic stroke 

and total 

cardiovascular event 

  

Cardiovascular effects of spontaneous and surgical POI 

(Farland 

et al., 

2023). 

  hysterectomy 

along with any 

oophorectomy 

(unilateral or 

bilateral) has 

also been  

  associated with an 

increased risk of CVD 

  

(Honigbe

rg et al., 

2019). 

Cohort 144,260 

postmeno

pausal 

women 

POI control Cardiovasc

ular effects 

POI was independently associated with 

increased risk for a composite cardiovascular 

outcome, that included CAD, heart failure, 

aortic stenosis, mitral regurgitation, atrial 

fibrillation, ischemic stroke, peripheral artery 

disease, and venous thromboembolism 

 

The hazard ratio (HR) was 1.36 for non-

iatrogenic POI and 1.87 for surgical 

premature menopause  

Risk of hypertension, diabetes and 

hyperlipidaemia was greater in women with 

surgical POI versus spontaneous POI 

Cardiovascular disease risk factors 



 

Guideline POI – ANNEX 8 -Literature report 142 

(Liu et al., 

2023).  

meta-

analysi

s 

20 cohort 

studies, 

POI or early 

menopause (at 

age 40-45 

years)   

 

women 

with 

menopa

use at 

age > 45 

years 

Metabolic 

effects 

higher risk of type 2 

diabetes (RR 1.32; 95% 

CI 1.08 to 1.62 and RR 

1.17; 95% CI 10.91 to 

1.36, respectively), and 

hyperlipidaemia (RR 

1.21; 95% CI 1.05 to 

1.39 and RR 1.17; 95% 

CI 1.02 to 1.33, 

respectively), 

compared with women 

with usual age 

menopause 

  

(Cai et al., 

2022). 

meta-

analysi

s 

21 case-

control 

studies 

1573 women 

with POI 

1762 

controls 

Metabolic 

effects 

women with POI had 

significantly higher 

waist circumference, 

total cholesterol, LDL-

C, triglycerides, and 

fasting glucose 

 med

ium 

quali

ty 

Hypertensi

on 

No significant 

difference in systolic or 

diastolic blood 

pressure between 

women with POI or 

controls was reported 

in 6 studies (n=273 POI 

patients and 480 

controls) 

  

(Jin et al., 

2023). 

cross-

sectio

nal 

study 

 118 Chinese 

women with 

POI 

151 age-

matched 

controls 

Metabolic 

effects 

women with POI have 

significantly increased 

triglyceride levels, 

fasting glucose and 

insulin and HOMA-IR 

  

(Honigbe

rg et al., 

2019). 

Cohort 144,260 

postmeno

pausal 

women 

POI control Metabolic 

effects 

Secondary outcomes : 

 an increased risk (models adjusted for age, 

race/ethnicity, BMI, and the prevalent 

hypertension, hyperlipidaemia, and type 2 

diabetes) of incident type 2 diabetes and 

hyperlipidaemia in women with spontaneous 

or surgical POI compared with women at 

usual age of menopause; greater risk 

observed with surgical POI   

Hypertensi

on 

Incident hypertension was increased in 

women with spontaneous (HR 1.43; 95%CI 

1.24 to 1.65) or surgical (HR 1.93; 95% CI 1.37 

to 2.74) POI 

Turner Syndrome  

Section updated based on the recent paper of (Gravholt et al., 2023) 

 

Evidence to recommendations 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI FOR THE CARDIOVASCULAR SYSTEM? 

RECOMMENDATION Women with POI should be advised that they are at increased risk of 

cardiovascular disease, including coronary artery disease, heart failure, and 

stroke.  
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Desirable effects Women with POI are at greater risk of hypertension, diabetes and hyperlipidaemia 

and endothelial dysfunction contributing to premature atherosclerosis. They 

further show increased cardiovascular morbidity and mortality regardless of the 

cause of the ovarian insufficiency. 

Undesirable effects   

Certainty of evidence  Observational data 

Values   Focus on information provision and advice  

Balance of effects 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 

 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI FOR THE CARDIOVASCULAR SYSTEM? 

RECOMMENDATION All women diagnosed with Turner Syndrome should be evaluated by a 

cardiologist with expertise in congenital heart disease, especially prior to and 

during pregnancy.  

Desirable effects Morbidity and mortality are increased in patients with TS compared with the 

general population, predominately due to an increased risk of cardiovascular 

disease including congenital heart disease. 

Undesirable effects   

Certainty of evidence  Observational data - complications 

Values   Focus on information provision and prevention  

Balance of effects 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

Especially important for women prior to and during pregnancy. 
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PICO  QUESTION  :  IS ESTROGEN REPLACEMENT CARDIO-PROTECTIVE? 

 

Population POI  

Interventions Oestrogen replacement therapy 

HRT OR “hormone replacement therapy”) 

Control  

Outcomes Cardio-protective” 

Cardiovascular risk /problems 

Rupture of the aorta 

Aortic dilatation 

Blood pressure 

Hypertension 

Congenital heart disease 

Endothelial elasticity 

low-density lipoprotein (LDL) cholesterol 

high-density lipoprotein (HDL) cholesterol 

myocardial infarction, cerebrovascular disease, artherosclerosis, cholesterol monitoring, 

endothelial dysfunction  

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (estrogen OR estradiol OR 

oestrogen OR "Estrogen Replacement Therapy"[Mesh] OR "Estrogen Replacement Therapy" OR HRT OR 

“hormone replacement therapy” OR “hormone therapy” OR "Hormone Replacement Therapy"[Mesh] ) 

AND (“Cardio-protective” OR “Cardiovascular problems” OR “Endothelial elasticity” OR “Cardiovascular 

risk” OR “Rupture of the aorta” OR “aortic rupture” OR "Aortic Rupture"[Mesh] OR “Aortic dilatation” OR 

“Blood pressure” OR "Blood Pressure"[Mesh] OR “Hypertension” OR “Hypertension"[Mesh] OR “Congenital 

heart disease” OR "Heart Diseases"[Mesh] OR  CHD OR “low-density lipoprotein cholesterol” OR LDL OR 

“high-density lipoprotein cholesterol” OR HDL OR cholesterol OR "Cholesterol"[Mesh] OR "Cholesterol, 

HDL"[Mesh] OR "Cholesterol, LDL"[Mesh] OR “myocardial infarction” OR "Myocardial Infarction"[Mesh] OR 

“cerebrovascular disease” OR "Basal Ganglia Cerebrovascular Disease"[Mesh] OR atherosclerosis OR 

"Atherosclerosis"[Mesh] OR “endothelial dysfunction”) 

 

Literature search was limited to the period between 01/01/2014 and 19/12/2023. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through 

database searches (VIII.1 and VIII.2 

combined)+ manually added 

  

   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

    

Full-text articles assessed for 

eligibility (VIII.1 and VIII.2 

combined) 

  

85   

   Full-text articles excluded  

(see list of excluded papers) 

    80 

Papers included in the guideline   

5   

Evidence 

Summary of Findings Table  

Not applicable  

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Effect of estrogen therapy on CVD outcomes 

{Lokkega

ard, 2006 

#577}. 

observ

ational 

Danish 

female 

nurses 

above 44 

years of 

age in 

1993 

(n= 

19,898) 

   In menopause 

after bilateral 

oophorectomy 

: 3-fold 

increase in 

ischemic heart 

disease among 

never users 

compared to 

ever users of 

HT 

The effect of 

HT was most 

pronounced 

for the 

subgroup of 

current users 

and among 

women who 

started 

treatment 

Generally HT 

did not 

reduce the 

risk except 

for the early-

ovariectomis

ed women, 

where no 

increased 

risk of 

ischaemic 

heart 

disease for 

HT users was 

found. 
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within 1 year 

of menopause. 

(Honigbe

rg et al., 

2019). 

Cohort 144,260 

postmeno

pausal 

women 

POI control Cardiovasc

ular effects 

HR for CAD:  

3.6 (95% CI 2.3 

to 5.5) in 

surgical 

menopause 

1.8 (95% CI 1.4 

to 2.2) in POI 

1.2 (95% CI 1.0 

to 1.33) with 

ever use of 

HRT 

  

Effect of estrogen therapy on CVD risk factors 

(Burgos 

et al., 

2017) 

SR (4 

studie

s) 

POI (TS 

exclude

d) 

HRT  lipid 

changes 

reduction in 

LDL and 

increase in 

triglyceride 

concentrations 

with oral HRT 

on one study 

(Kalantaridou 

et al., 2004), 

no change in 

one study and 

inconclusive in 

the remainder 

due to 

methodologic

al issues. 

  

(Gonçalv

es et al., 

2022) 

SR POI HRT  lipid 

changes 

reduction in 

total 

cholesterol 

and LDL with 

HT observed 

in the largest 

cohort study 

(n=2184) 

 1 RCT and 

2 cohort 

studies 

(Christ et 

al., 2018). 

cross-

sectio

nal 

385 

women 

with POI 

estrogen 

exposure 

(duration of 

menstrual 

function prior 

to POI 

diagnosis and 

HT use)  . 

NA CVD risk Women who 

reported 

longer 

estrogen-free 

duration had 

higher CVD 

risk; every year 

a woman with 

POI is without 

estrogen 

exposure her 

risk of CVD 

events 

increases by 

0.18% to 

0.20% 

(independent 

of age, 

ethnicity, 

smoking 
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status, and 

BMI) 

Turner Syndrome 

(Viuff et 
al., 2020). 

cohort 1156 

females 

diagnosed 

with TS 

from 1960 

to 2014 

 

Among 

329 45,X 

women, 44 

had never 

been HRT 

treated, 

and 285 

had been 

treated at 

some 

point 

treated with 

HRT 

Never 

HRT 

mortality, 

hospitaliza

tions, and 

medical 

prescriptio

ns 

Comparing 

HRT treated 

with 

nontreated 

45,X women, 

we found a 

similar 

mortality 

(hazard ratio 

0.83, 95% 

confidence 

interval 0.38-

1.79). Among 

the HRT-

treated 45,X 

women, we 

found a 

significantly 

lower use of 

antihypertensi

ves, 

antidiabetics, 

and thyroid 

hormones and 

significantly 

reduced 

hospitalization 

rates for 

stroke and 

osteoporotic 

fractures. 

HRT seems 

to have a 

beneficial 

effect on 

endocrine 

conditions, 

hypertensio

n, and stroke 

in women 

with 45,X 

karyotype, 

with no clear 

impact on 

mortality. 

 

 

Evidence to recommendations 

QUESTION  Is estrogen replacement cardio-protective? 

RECOMMENDATION  HCPs and women should be aware that estrogen therapy has beneficial 

cardiometabolic effects, which can influence cardiovascular disease risk. 

Non-use of HT is associated with an increased risk of cardiovascular events 

and mortality, and HT is therefore recommended until the usual age of 

menopause. 

Desirable effects Hormone therapy in POI has beneficial effects on plasma lipids, blood 

pressure, insulin resistance, and vascular endothelial function.  

Non-use of HT is associated with an increased risk of cardiovascular events 

and mortality 

Undesirable effects   

Certainty of evidence  Observational data only – no long term evidence  

Values   Benefits of HT for CV health, but also other benefits (bone) 

Balance of effects Recommendation for HT in women with POI, with a note that in the 

absence of long-term randomised prospective data, treatment should be 

individualized and carefully monitored. 
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Resource use, equity, 

acceptability and feasibility  

acceptable and feasible 

Subgroup considerations (if 

applicable) 

NA 
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PICO  QUESTION  :  SHOULD CARDIOVASCULAR RISK FACTORS BE MONITORED? 

 

Population POI  

Interventions Monitoring 

Echocardiography 

ECG 

MRI  

Echo 

Blood pressure 

Control  

Outcomes Cardiovascular risk 

Rupture of the aorta 

Aortic dilatation 

Blood pressure 

Hypertension 

Congenital heart disease 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (Monitoring OR 

Echocardiography OR ECG OR "Echocardiography"[Mesh] OR "Magnetic Resonance Imaging"[Mesh] OR 

"Magnetic Resonance Imaging" OR MRI OR Echo OR “Blood pressure” OR "Blood Pressure Monitoring, 

Ambulatory"[Mesh] OR "Blood Pressure Determination"[Mesh]) AND (“Cardiovascular risk” OR “Rupture of 

the aorta” OR “aortic rupture” OR "Aortic Rupture"[Mesh] OR “Aortic dilatation” OR “Blood pressure” OR 

"Blood Pressure"[Mesh] OR “Hypertension” OR “Hypertension"[Mesh] OR “Congenital heart disease” OR 

"Heart Diseases"[Mesh])   

 

Literature search was limited to the period between 01/01/2014 and 19/12/2023. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through 

database searches (VIII.1 and VIII.2 

combined)+ manually added 

  

   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

    

Full-text articles assessed for 

eligibility (VIII.1 and VIII.2 

combined) 

  

85   

   Full-text articles excluded  

(see list of excluded papers) 

    84 

Papers included in the guideline   

1   

Evidence 

Evidence 

Summary of Findings Table  

Not applicable  

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

There were no studies evaluating Monitoring interventions on the listed outcomes 

Turner Syndrome  

Section updated based on the recent paper of (Gravholt et al., 2023) 

 

Evidence to recommendations 

QUESTION  SHOULD CARDIOVASCULAR RISK FACTORS BE MONITORED? 

GOOD PRACTICE POINT The guideline group recommends that cardiovascular risk should be 

assessed in women diagnosed with POI. 

 The guideline group recommends that women with POI should be 

informed of cardiovascular risk factors that they can modify through 

lifestyle behavioural change (including avoiding smoking, heart 

healthy diet, regular physical activity, and maintenance of normal 

body weight). 
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 The guideline group recommends that all women with POI should 

have (at least) annual monitoring of blood pressure, weight, and 

smoking status. 

 The guideline group recommends that all women with POI should 

have a lipid profile and diabetes screening at diagnosis. 

Justification  There are no validated tools for screening CVD risk in women with POI or 

Turner Syndrome.  

Conventional screening tools are not suitable for women with POI as they 

are at increased relative risk for cardiovascular disease as compared to 

age-matched healthy women. Estrogen deficiency at young age adds to 

the ‘lifetime’ risk for CVD.  

However, screening for cardiovascular risk factors at diagnosis may be 

indicated as lifestyle measures during pre-menopause improve health in 

later years.  

Women with POI including Turner Syndrome, have an excess of several 

cardiovascular risk factors, including hypertension, obesity, impaired 

glucose tolerance, and hyperlipidaemia. Therefore, annual screening for 

cardiovascular risk factors should be performed, and if present managed 

appropriately. A heart healthy lifestyle should be discussed including 

smoking cessation There are no clear recommendations on BP thresholds 

or targets for the treatment of hypertension in women with Turner 

Syndrome, but somewhat lower target values are believed to be desirable. 
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VIII. POI and psychological wellbeing 

PICO  QUESTION:  WHAT ARE THE CONSEQUENCES OF POI  ON PSYCHOLOGICAL 

WELLBEING AND QUALITY OF LIFE? 

Population POI  

Interventions None 

Control  

Outcomes Well being - Quality of life 

Psychological function 

Self-esteem  -  Anxiety 

Depression   -  somatization 

Sensitivity - hostility 

psychological distress  

stigma 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (“Well being” OR “Quality 

of life” OR “Psychological function” OR Self-esteem OR Anxiety OR Depression OR Somatization OR 

sensitivity OR hostility OR distress OR stigma OR Satisfaction OR "Quality of Life"[Mesh] OR "Stress, 

Psychological"[Mesh] OR "Self Concept"[Mesh] OR "Anxiety"[Mesh] OR "Hostility"[Mesh] OR "Social 

Stigma"[Mesh]) NOT (“Psychological help” OR Counseling OR counselling OR “Psychosocial care” OR 

Guidance OR “Patient organization” OR Support OR “support group” OR “Peer support” OR 

"Counseling"[Mesh] OR "Social Support"[Mesh] OR "Peer Group"[Mesh]) 

 

Literature search was limited to the period between 01/01/2014 and 04/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through 

database searches (VIII.1 and VIII.2 

combined)+ manually added 

  

933   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   848 

Full-text articles assessed for 

eligibility (VIII.1 and VIII.2 

combined) 

  

85   

   Full-text articles excluded  

(see list of excluded papers) 

    63 

Papers included in the guideline   

22 (incl 2 narrative papers)   

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

(Li et 

al., 

2020a) 

meta-

analysi

s -six 

studie

s 

645 

women 

with POI 

492 normal-

ovarian 

control 

subjects under 

40 years 

 HRQoL 

and 

physical 

function 

lower overall HRQoL and physical 

function in women with POI, whereas 

the impact on psychological and 

social HRQoL seems to be small. 

Sexual function is affected, especially 

lubrication, with a high rate of 

variability 

 

(Su et 

al., 

2023). 

Study Chinese 

women 

with POI 

after HSCT 

   milder symptoms in 

comparison with the 

norm group,  

 

 non-

specifi

c 

scales 

to 

assess 

QoL 

were 

used 

Quality of life and menopausal symptoms 
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(Allshou

se et al., 

2015). 

Study POI-

specific 

support 

group 

members 

  symptoms symptom scores did 

not substantially 

decrease with time 

since diagnosis or 

correlate with age at 

POI diagnosis 

 many 

sympt

oms 

not 

adequ

ately 

captur

ed by 

the 

sympt

om 

checkli

sts 

create

d for 

age-

appro

priate 

postm

enopa

usal 

wome

n 

Quality of life and psychological wellbeing 

(Zilski 

et al., 

2023). 

cross-

sectio

nal 

study 

134 

women 

with 

pathogeni

c BRCA 

variants 

RRSO   RRSO was not 

associated with 

significant changes in 

QoL, but with lower 

global health status, as 

compared with an 

expectant 

management 

  

(Steenb

eek et 

al., 

2021). 

non-

rando

mised 

contro

lled 

trial 

BRCA1/2 

pathogeni

c variant 

carriers 

 

577 

women 

(mean [SD] 

age, 37.2 

[3.5] years) 

were 

enrolled: 

297 

(51.5%) 

were 

pathogeni

c BRCA1 

variant 

carriers 

and 280 

(48.5%) 

were 

BRCA2 

pathogeni

c variant 

carriers. 

risk-reducing 

salpingectomy 

(RRS) with 

delayed 

oophorectomy 

 

394 patients 

RRSO 

 

154 

patien

ts 

Menopaus

e-related 

quality of 

life as 

assessed 

by the 

Greene 

Climacteric 

Scale, with 

a higher 

scale sum 

(range, 0-

63) 

representi

ng more 

climacteric 

symptoms. 

Secondary 

outcomes 

were 

health-

related 

quality of 

life, sexual 

functionin

g and 

distress, 

cancer 

worry, 

decisional 

Without HRT, the 

adjusted mean 

increase from the 

baseline score on the 

Greene Climacteric 

Scale was 6.7 (95% CI, 

5.0-8.4; P < .001) points 

higher during 1 year 

after RRSO than after 

RRS. After RRSO with 

hormone replacement 

therapy, the difference 

was 3.6 points (95% CI, 

2.3-4.8; P < .001) 

compared with RRS.  

 

patients 

have 

better 

menopaus

e-related 

quality of 

life after 

RRS than 

after 

RRSO, 

regardless 

of HRT 

TUBA 

study 
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regret, and 

surgical 

outcomes.  

 

follow-up 

at 3 and 12 

months 

after 

surgery 

(Hickey 

et al., 

2021a). 

Literat

ure 

review 

of 

qualita

tive 

papers 

    5 qualitative papers 

were identified relating 

to interviews with 115 

women after RRBSO 

published between 

2000 and 2020. The 

quality of the papers 

was moderate. Five 

different themes were 

identified related to 

individual experiences 

with RRBSO: (1) 

information needs, (2) 

psychological impact, 

(3) psychosexual 

impact, (4) partner 

support and (5) 

hormone replacement 

therapy (HRT). 

Individual 

experiences of 

RRBSO were varied 

and influenced by 

multiple factors but 

psychosexual 

problems were 

common, often 

caused significant 

distress to the 

women and their 

partners and were 

often poorly 

explained before 

surgery. Women do 

not feel adequately 

prepared for the 

psychological and 

sexual side effects of 

RRBSO. The 

qualitative data 

provides invaluable 

insight into the 

individual 

experiences of 

women and can be 

used to better help 

women mitigate the 

effects of the 

surgery. 

(Alves-

Nogueir

a et al., 

2023) 

Revie

w  

premenop

ausal 

women 

carrying 

BRCA1 or 

BRCA2 

mutations 

  psychosoci

al impact 

of the 

decision-

making 

process 

 (1) present 

an 

updated 

medical 

backgroun

d for 

RRSO; (2) 

analyze 

the 

psychosoci

al impact 

of the 

decision-

making 

process 

within a 

theoretical 

framework 

of the 

Health 

Belief 

Model; 

and (3) 

Narrati

ve 

review  
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discuss the 

role of PPC 

in such a 

decision-

making 

process 

and in 

post-

surgery. 

(Nebge

n et al., 

2023). 

       Scopin

g 

review 

and 

internat

ional 

consen

sus 

recom

mendat

ions 

(Kim et 

al., 

2023). 

retros

pectiv

e 

cohort 

945,729 

eligible 

postmeno

pausal 

women 

female 

reproductive 

factors 

including the 

age at 

menarche, age 

at menopause, 

parity, 

duration 

of oral 

contracepti

ve (OC) use, 

duration of 

breastfeeding 

 use of 

menopaus

al hormon

e 

therapy (M

HT), and 

the 

occurrence 

of 

depression 

Compared to women 

with menopause at the 

age of 50–54, those 

with menopause at an 

earlier age showed an 

increased risk of 

depression (aHR of 

1.20 for <40 years), and 

those with menopause 

at a later age showed a 

decreased risk of 

depression (aHR of 

0.94 for ≥55 years). Use 

of MHT was associated 

with an increased risk 

of depression (aHR of 

1.30 for ≥5 years). 

• Association between 

female reproductive 

factors and depression 

in postmenopausal 

women. 

• Late menarche and 

early menopause 

increased the risk of 

depression. 

• Oral contraceptive use 

and menopausal 

hormone therapy 

increased the risk. 

(Ryu et 

al., 

2022) 

cross-

sectio

nal 

study 

2,232 

menopaus

al women,  

25 (1.1%) POI 

and 114 (5.1%) 

EM 

Usual 

age 

meno

pause 

Depressive 

symptoms 

were 

assessed 

using the 

Patient 

Health 

Questionn

aire-9 

(PHQ-9). 

The PHQ-9 items that 

pertained to low self-

esteem and suicidal 

ideation scored higher 

in women with POI 

than in those who 

experienced 

menopause after 45 

years of age. The 

prevalence of suicidal 

ideation differed 

significantly according 

to age at menopause 

(POI, 30.0%; EM, 12.7%; 

menopause, 8.0%; P = 

0.016). Logistic 

regression analysis 

revealed that POI was 

significantly associated 

with suicidal ideation 

after the adjustment 

for age, body mass 

index, and education, 

household income, 

and walking levels (OR 

4.2; 95% CI 1.0–17.7). 

Korean middle-aged 

women with POI 

were more likely to 

have suicidal 

ideation than those 

who experienced 

menopause at 45 

years or above, 

despite not being 

diagnosed with 

major depressive 

disorder. 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/oral-contraceptive
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/oral-contraceptive
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/oral-contraceptive
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/endocrine-therapy
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/endocrine-therapy
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/endocrine-therapy
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(Xi et 

al., 

2023). 

system

atic 

review 

and 

meta-

analysi

s 

women 

with POI (7 
primary 

studies 

with 1316 

women) 

  risk of 

depression 

and 

anxiety 

disorders 

Patients with POI were 

associated with a 

higher odds of 

depression and anxiety 

(depression: OR = 3.33, 

95% CI = 2.31–4.81, P < 

0.001; anxiety: OR = 

4.89, 95% CI = 3.28–

7.30, P < 0.001). 

Subgroup analysis also 

indicated that patients 

with POI are at a higher 

risk of anxiety and 

depression. 

POI 

appears to 

be 

associated 

with a high 

risk of 

depression 

and 

anxiety. 

All 

includ

ed 

article

s were 

case–

contro

l 

studie

s of 

high 

quality 

(Kotsop

oulos et 

al., 

2020), 

prospe

ctive 

women at 

an 

elevated 

risk of 

ovarian 

cancer 

women with 

no personal 

history of 

cancer or 

depression   

 

506 matched 

sets 

 

Contro

ls - 

match

ed to a 

contro

l 

partici

pant 

(no 

oopho

recto

my) 

accord

ing to 

year of 

birth 

(within 

3 

years), 

BRCA 

mutati

on 

type 

(BRCA

1 or 

BRCA2

), and 

countr

y of 

reside

nce 

self-

reported 

initiation 

of 

antidepres

sant use 

Oophorectomy was 

not associated with 

more frequent 

antidepressant use 

among BRCA mutation 

carriers (OR = 0.46; 95% 

CI 0.22-0.96). We 

observed reductions in 

the odds of 

antidepressant 

medication use among 

women who 

underwent 

oophorectomy before 

the age of 50 years 

(OR = 0.33; 95% CI 

0.14-0.78) and among 

those who initiated 

hormone therapy use 

after oophorectomy 

(OR = 0.35; 95% CI 

0.14-0.90). Findings 

were similar when the 

analysis was based on 

self-reported 

depression (rather than 

antidepressant use). 

Although based on a 

small number of 

women, these 

findings suggest that 

oophorectomy does 

not increase 

psychological 

distress among 

women at an 

elevated risk of 

ovarian cancer. 

(Hickey 

et al., 

2017, 

Hickey 

et al., 

2021b) 

prospe

ctive 

cohort 

Women 

with high 

risk of 

ovarian 

cancer 

95 

premenopausa

l women 

planning RRSO 

 99 

who 

retaine

d their 

ovarie

s 

Vasomoto

r 

symptoms 

and 

menopaus

al-related 

quality of 

life (QoL) 

were 

measured 

by the 

Menopaus

e-Specific 

QoL 

Interventio

n scale at 

baseline, 3, 

Three months after 

RRSO hot flush 

prevalence increased 

from 5.3% to 56.2% 

and night sweats from 

20.2% to 47.2%. 

Symptoms did not 

worsen between 3 and 

12 months and 

remained unchanged 

in the comparison 

group (p<0.001). After 

RRSO, 60% 

commenced hormone 

therapy. However, 40% 

of hormone therapy 

uses continued to 

experience vasomotor 

Vasomotor 

symptoms increase 

by 3 months after 

RRSO but do not 

worsen over the next 

12 months. Hormone 

Therapy reduces but 

does not resolve 

vasomotor 

symptoms and may 

improve QoL, but not 

to pre-

oophorectomy 

levels. 
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6 and 12 

months.  

symptoms. After RRSO, 

80% of non-hormone 

therapy users reported 

vasomotor symptoms. 

Regardless of hormone 

therapy use, 86% 

categorized their 

vasomotor symptoms 

as "mild" after RRSO. 

Following RRSO, 

Menopause-related 

QoL deteriorated but 

was stable in the 

comparison group 

(adjusted coefficient = 

0.75, 95%CI = 0.55-

0.95). After RRSO, QoL 

was better in hormone 

therapy users vs non-

users (adjusted 

coefficient = 0.49, 

95%CI = 0.20-0.78). 

(Bräune

r et al., 

2022) 

popula

tion-

based 

cohort 

25188 

nurses 

aged 

≥45 years 

from the 

Danish 

Nurse 

Cohort    

women after 

RRSO for a 

family history 

of cancer 

(n=2002) 

age-

match

ed 

refere

nce 

group 

(n=18 

018) 

 Compared with nurses 

with retained ovaries, 

bilateral 

oophorectomy was 

associated with a 

slightly higher rate of 

depression (rate ratio 

[RR], 1.08; 95% 

confidence interval 

[CI], 0.95-1.23), but 

without statistical 

significance. However, 

when stratified by age 

at oophorectomy, 

compared with nurses 

with retained ovaries, 

bilateral 

oophorectomy at age 

≥51 years was 

associated with higher 

rates of depression (RR 

1.16; 95% CI, 1.00-

1.34), but not bilateral 

oophorectomy at age 

<51 years (RR 0.86; 

95% CI, 0.69-1.07); P 

value for difference in 

estimates = 0.02. No 

association between 

unilateral 

oophorectomy and 

depression was 

observed. 

In this cohort of 

Danish female 

nurses, bilateral 

oophorectomy at 

age ≥51 years, but 

not at younger ages, 

was associated with a 

slightly higher rate of 

depression 

compared with those 

who retained their 

ovaries. 

(Ates 

et al., 

2022). 

Study POI  62 women with 

POI 

62 

age-

match

ed 

contro

ls. 

sleep 

disturbanc

es, levels 

of anxiety, 

depression 

and 

fatigue 

poor sleep quality, 

higher levels of 

insomnia in women 

with POI than in 

controls. Depression 

was much more 

prevalent and severe in 

POI women. Total 

Women 

with POI 

are more 

likely to 

suffer from 

poor sleep 

quality, 

insomnia 

Pittsbu

rgh 

Sleep 

Qualit

y 

Index, 

Insom

nia 
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anxiety score, the 

severity of anxiety and 

fatigue did not differ 

significantly between 

the groups. According 

to the multivariable 

logistic regression 

analysis, being married 

and having POI were 

associated with worse 

quality of sleep, and 

having more children 

was associated with an 

increase in depression 

levels in the whole 

cohort. Backward 

analysis showed that 

when POI status was 

taken as a reference, 

married women were 

at 6.5 fold increased 

risk of poor sleep 

quality 

and 

depression 

than 

healthy 

women. 

severit

y 

index, 

Epwor

th 

Sleepi

ness 

Scale, 

Hospit

al 

Anxiet

y and 

Depre

ssion 

Scale 

and 

Fatigu

e 

Severit

y Scale   

(Kund

u and 

Achar

ya, 

2023). 

 Longitudin

al Aging 

Study in 

India 

(LASI), 

2017–

2018, 

Wave 1 

data. The 

sample of 

31,435 

women 

were aged 

45 and 

above and 

did not 

undergo 

hysterecto

my.   

POI or EM  insomnia 

(M1), 

depression 

(M2), 

moderator 

(W), and 

cognitive 

health (Y), 

Premature menopause 

was negatively 

associated with 

cognition (β:-0.33; 

SE:0.12; p < 0.05), 

whereas positively 

associated with 

insomnia (β:0.18; 

SE:0.03; p < 0.001) and 

depression (β:0.25; 

SE:0.04; p < 0.001). 

There is a moderating 

effect of smoking or 

tobacco consumption 

has a significant 

moderating effect on 

the pathways among 

premature 

menopause, 

depression, insomnia 

and cognition. When 

the same model was 

carried out for early 

menopause (40–44 

years), the results were 

not significant. 

 moder

ated 

multip

le 

mediat

ion 

model 

(Yega

neh et 

al., 

2020) 

Study 150 

women 

digital 

resource and 

online surveys 

to complete 

before 

(baseline) and, 

immediately 

and 1 month 

after viewing 

the resource 

  Compared to baseline, 

at 1-month health-

related empowerment, 

'health directed 

behavior' scores 

increased (mean 

change: +0.13; 95% CI: 

0.01-0.24; and P = 

0.03), 'emotional 

distress' decreased 

(mean change: -0.15; 

95% CI: -0.25 to -0.05; 

and P = 0.003) and 

physical and emotional 
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menopause symptom 

scores decreased 

(P = 0.001 and P  = 0.02, 

respectively). Illness 

perception scores 

increased at both 

immediate and 1-

month follow-up 

versus baseline for 

'personal control' 

(P < 0.001 and P  = 0.02) 

and 'coherence' 

(P = 0.003 and P  

< 0.001). After viewing 

the digital resource, 

more women 

perceived that 

hormone therapy 

decreases heart 

disease risk, reduces 

hot flashes, and 

prevents fractures 

versus baseline (all P  

< 0.05). More women 

correctly answered 

questions regarding 

early menopause 

prevalence (60% vs 

35%), cause (46% vs 

33%), risk (76% vs 

55%), effect of 

phytoestrogens (60% 

vs 27%), and 

osteoporosis 

prevention (64% vs 

44%) at immediate or 

1-month follow-up 

versus baseline (all P  

< 0.05). 

Quality of life and fertility concerns 

(Drisc

oll et 

al., 

2016) 

Longiti

dinal 

study 

102 

women 

with POI 

  personal 

attributes 

reflective 

of 

vulnerabili

ty and 

resilience 

were 

assessed 

at 

baseline. 

Coping 

strategies 

were 

assessed 

4 months 

later and 

measures 

of distress 

and well-

being 

12 months 

later. 

Confirmatory factor 

analysis yielded 

separate, inversely 

correlated vulnerability 

and resilience resource 

factors at baseline, and 

distress and well-being 

factors at 12 months. 

Contrary to 

predictions, 

maladaptive and 

adaptive coping 

strategies were not bi-

factorial. Moreover, a 

single stand-alone 

strategy, avoidance 

(i.e., refusing to 

acknowledge stress), 

mediated the 

association between 

baseline vulnerability 

and 12-month distress. 

For women with POI, 

interventional 

studies targeted to 

reduce avoidance are 

indicated. 
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(Chu 

et al., 

2021). 

 52 male 

partners of 

POI 

patient 

(experime

nt group) 

and 52 

controls 

(control 

group 

  Anxiety, 

depression

, and 

marital 

relationshi

p 

Male partners of POI 

patient experienced 

greater levels of 

anxiety (10.96 versus 

4.88; P < 0.01) and 

depression (12.23 

versus 5.19; P < 0.01) 

compared with 

controls. In addition, 

they experienced 

worse marital 

relationship in several 

aspects than their 

counterparts. The 

findings also 

demonstrate that most 

POI patient male 

partners had 

inadequate and 

inaccurate knowledge 

about their partners' 

disease, which may be 

the results of 

insufficient 

professional 

counseling from 

health-care 

practitioners. 

Moreover, their 

understanding level of 

the disease was 

correlated to anxiety (r 

= -0.64; P < 0.01), 

depression (r = -0.38; P 

< 0.01), and 

communication (r 

= 0.28; P < 0.05). 

  

(McD

onald 

et al., 

2022) 

Revie

w - 24 

article

s 

Idiopathic 

POI 

  health-

related 

quality of 

life (HR-

QoL) 

Three interrelated 

themes affecting HR-

QoL in POI emerged 

from the data 

synthesis. First, the 

theme 'diagnostic 

odyssey' comprised 

sub-themes of 

uncertainty, lack of 

control, knowledge 

gaps, discontinuous 

care and negative 

clinical interactions. 

The second theme 

'isolation and stigma' 

included sub-themes 

of guilt, shame, 

concealment, feeling 

labeled as infertile, lack 

of social support and 

unsympathetic 

clinicians. The third 

theme, impaired 'ego 

integrity' captured 

sub-themes of 

decreased sexual 

Women with POI 

have a range of 

unmet psychosocial 

needs relating to 

three interrelated 

themes: 'diagnostic 

odyssey', 'isolation 

and stigma' and 

impaired 'ego 

integrity 
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function, altered body 

image, psychological 

vulnerability and 

catastrophizing. 

Targets promoting 

active coping at the 

individual (n = 2), 

interpersonal (n = 1) 

and healthcare system 

(n = 1) levels were 

mapped to the TPB to 

inform development of 

tailored interventions 

supporting active 

coping and improved 

HR-QoL in POI (i.e. 

narrative intervention, 

co-creating patient-

facing materials, peer-

to-peer support and 

provider resources). 

 

Evidence to recommendations 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI ON PSYCHOLOGICAL 

WELLBEING AND QUALITY OF LIFE? 

RECOMMENDATION HCPs should be aware that a diagnosis of POI can have a significant impact 

on psychological wellbeing and quality of life.  

Desirable effects Evidence that a diagnosis of POI can have a significant impact on 

psychological wellbeing and quality of life 

Undesirable effects   

Certainty of evidence  Observational data only, limited number of studies  

Values    

Balance of effects Strong recommendation for awareness  

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 

 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI ON PSYCHOLOGICAL 

WELLBEING AND QUALITY OF LIFE? 

GOOD PRACTICE POINT The guideline group recommends offering assessment of psychological 

health and quality of life to all women with POI.  

Justification Current evidence suggests that women with POI report lower levels of 

psychological wellbeing compared to women in the general population. However, 

it is far from certain whether this constitutes the psychological sequelae of having 

a chronic condition or is particular to POI per se. Several knowledge gaps in QoL 

are still present because of the difficulties in investigating the multifaceted impact 

of a chronic condition that it is very distinct from one woman to another, 

depending on the stage of life at diagnosis, type of POI, and intrapersonal and 

interpersonal characteristics able to modulate the psychological impact. 

Authoritative data are needed to confidently inform service users and providers 

about the wellbeing trajectories of the key aspects of POI. Meanwhile, the use of 

doctor- and patient-friendly wellbeing screening tools may prompt discussion and 

signpost to supportive resources is a crucial aspect of clinical services for long term 
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medical conditions in general and POI in particular, so that patient distress does 

not go unnoticed and unmanaged. Many simple and acceptable tools exist to 

facilitate an effective discussion, and the hope is they can be implemented with 

the help of women suffering from POI of different aetiologies to guide tailored 

interventions. 
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PICO  QUESTION:  WHAT  ARE  THE  MANAGEMENT  OPTIONS  FOR  

REDUCED  QUALITY  OF  LIFE  ASSOCIATED  WITH  POI? 

 

Population POI  

Interventions  

Control Psychological help 

Counseling 

Psychosocial care 

Guidance 

Patient organization 

Support 

POF support groups 

Peer support 

Outcomes Well being - Quality of life 

Psychological function 

Self-esteem  -  Anxiety 

Depression   -  somatization 

Sensitivity - hostility 

psychological distress  

stigma 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (“Psychological help” OR 

Counseling OR counselling OR “Psychosocial care” OR Guidance OR “Patient organization” OR Support OR 

“support group” OR “Peer support” OR "Counseling"[Mesh] OR "Social Support"[Mesh] OR "Peer 

Group"[Mesh]) AND (“Well being” OR “Quality of life” OR “Psychological function” OR Self-esteem OR 

Anxiety OR Depression OR Somatization OR sensitivity OR hostility OR distress OR stigma OR Satisfaction 

OR "Quality of Life"[Mesh] OR "Stress, Psychological"[Mesh] OR "Self Concept"[Mesh] OR "Anxiety"[Mesh] 

OR "Hostility"[Mesh] OR "Social Stigma"[Mesh]) 

 

Literature search was limited to the period between 01/01/2014 and 04/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches (VIII.1 and VIII.2 combined)+ 

manually added 

  

933   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   848 

Full-text articles assessed for 

eligibility (VIII.1 and VIII.2 combined) 

  

85   

   Full-text articles excluded  

    75 

Papers included in the guideline   

10 (incl 1 narrative papers)   

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention    Control Outcome 

measures  

Effect size  Authors 

conclusio

n  

Comm

ents  

Medical interventions  

(Gonçal

ves et 

al., 

2022) 

system

atic 

review 

and 

meta-

analysi

s 

POI  

30 reports 

of 28 

studies  

total of 

4004 POI 

from 

diverse 

aetiologies 

3785 

received 

hormone 

therapies 

219 

received 

calcium 

supplem

entation, 

vitamin 

D, 

placebo 

or no 

treatme

nt 

 HT was superior to non-

treatment, placebo, 

calcitriol or calcium in 

preserving BMD in POI. 

HT was associated with 

up to 80% reduction in 

the prevalence of hot 

flushes and with stability 

or improvement in the 

QoL scores. HT induced 

significant increases in 

uterine volume and 

endometrial thickness in 

POI. 

  

(Benetti

-Pinto 

et al., 

2019). 

cross-

sectio

nal 

 61 women 

diagnosed 

with POI 

receiving HT 

61 

women 

with 

preserve

d 

ovarian 

 women with POI 

receiving HT have poor 

sleep quality, take longer 

to fall asleep and have a 

higher fatigue index 
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function, 

matched 

1:1 for 

age 

(Menez

es et al., 

2020) 

cross-

sectio

nal 

 61 women 

diagnosed 

with POI 

receiving HT 

61 

women 

with 

preserve

d 

ovarian 

function, 

matched 

1:1 for 

age 

depression

, anxiety 

and stress  

Instrument

s: Beck 

Depressio

n 

Inventory 

(BDI), Beck 

Anxiety 

Inventory 

(BAI) and 

Lipp's 

Stress 

Symptom 

Inventory 

(LSSI). 

POI group and control 

group had a mean of 

0.44±0.92 and 1.28±1.38 

children (p = 0,001); the 

total BDI, BAI and LSSI 

scores were 15.72±11.68 

and 13.66±8.44 

(p = 0.64); 17.54±13.16 

and 17.25±11.05 

(p = 0.90), 19.39±12.08 

and 18.93±11.21 

(p = 0.945). The majority 

of women did not have 

depression or presented 

mild depression, but 

approximately one-third 

had moderate-severe 

undiagnosed depressive 

or anxiety symptoms. In 

POI group, depression 

was positively correlated 

with the number of 

children and anxiety. 

Anxiety and stress were 

also positively 

correlated. It was 

observed that for each 

point in the BDI, the risk 

of stress above 20 

increased 19.6%, while 

for each point in the BAI, 

the risk of greater stress 

increased 32.4%. 

Women 

with POI 

receivin

g HT 

have 

indexes 

of 

depressi

on, 

anxiety 

and 

stress 

similar 

to the 

populati

on of 

women 

with 

preserve

d 

ovarian 

function. 

 

(Stuurs

ma et 

al., 

2022). 

REVIE

W - 

RCTs 

surgically 

menopaus

al women 

and 

women 

after BSO 

 

12 studies 

SHRT  overall 

psychologi

cal well-

being, 

depression

, and 

anxiety 

 

overall 

sexual 

functionin

g, sexual 

desire, and 

sexual 

satisfactio

n 

 

short (≤12 

weeks) or 

medium 

term (13-

26 weeks). 

Estradiol had a beneficial 

effect on depressed 

mood on short term 3-6 

years after surgery or 2 

years (median) after 

surgery with high 

heterogeneity (SMD: -

1.37, 95%CI: -2.38 to -

0.37, P = .007, I(2) 79%). 

Testosterone had a 

beneficial effect on 

overall sexual 

functioning on short to 

medium term 4.6 years 

(mean) after surgery 

(SMD 0.38, 95%CI 0.11-

0.65, I(2) 0%) and on 

sexual desire on medium 

term at least 3-12 

months after surgery 

(SMD 0.38, 95%CI 0.19-

0.56, I(2) 54%). For most 

studies, risk of bias was 

uncertain. 

Estradiol 

may 

beneficia

lly affect 

psycholo

gical 

sympto

ms after 

surgical 

menopa

use or 

BSO and 

testoster

one 

might 

improve 

sexual 

desire 

and 

overall 

sexual 

functioni

ng.  

The 

small 

numb

er of 

studie

s 

highly 

varied 

in 

nature 

and 

bias 

could 

not be 

exclud

ed, 

theref

ore 

our 

results 

should 

be 

interpr

eted 

with 

great 
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cautio

n. 

(Verme

ulen et 

al., 

2017). 

Revie

w  

 RRSO  quality of 

life, 

endocrine 

symptoms, 

sexual 

function, 

osteoporo

sis, 

cardiovasc

ular 

health, 

metabolic 

syndrome, 

cognitive 

impairmen

t and 

safety of 

hormone 

replaceme

nt therapy 

Surgical menopause 

leads to more 

menopausal complaints 

and sexual dysfunction 

than natural menopause. 

Overall quality of life is 

not affected by surgery. 

In the limited literature, 

there is no evidence that 

RRSO leads to more 

osteopenia in 

comparison with natural 

menopause at a young 

age. Cohort studies 

show a slight impaired 

cardiovascular health. 

Cognitive function 

decreases later in life in 

premenopausal 

oophorectomized 

women. Short-term 

hormone replacement 

therapy seems to decline 

postmenopausal 

complaints and does not 

seem to increase the risk 

for breast carcinoma in 

mutation carriers 

without a personal 

history of breast 

carcinoma. 

Conclusi

ons are 

limited 

by the 

absence 

of RCTs. 

There is 

growing 

evidence 

from 

observat

ional 

studies 

that 

RRSO 

may 

impact 

negative

ly on all-

cause 

non-

survival 

endpoin

ts. 

 

(Diem 

et al., 

2020) 

Poole

d data 

from 4 

RCTs 

1,005 peri- 

and 

postmeno

pausal 

women 

with 14 or 

more 

VMS/week 

escitalopram 

10 to 20 

mg/d; 

yoga/aerobi

c exercise; 

1.8 g/d 

omega-3-

fatty acids; 

oral 17-

beta-

estradiol 0.5 

mg/d; 

venlafaxine 

XR 75 mg/d; 

and 

cognitive 

behavioral 

therapy for 

insomnia 

(CBT-I). 

 Menopaus

e-specific 

Quality of 

Life scale 

and its 

subscales. 

Significant 

improvements in total 

Menopause-specific 

Quality of Life from 

baseline were observed 

with estradiol, 

escitalopram, CBT-I, and 

yoga, with mean 

decreases of 0.3 to 0.5 

points relative to control. 

The largest 

improvement in the 

vasomotor subscale was 

observed with estradiol 

(-1.2 points), with more 

modest but significant 

effects seen with 

escitalopram, yoga, and 

CBT-I. Significant 

improvements in the 

psychosocial subscale 

were observed for 

escitalopram, 

venlafaxine, and CBT-I. 

For the physical 

subscale, the greatest 

improvement was 

observed for CBT-I and 

exercise, whereas for the 

sexual subscale, the 

These 

results 

suggest 

that for 

menopa

use-

related 

QOL, 

women 

have a 

variety 

of 

treatme

nt 

strategie

s to 

choose 

from 

and can 

select an 

approac

h based 

on most 

botherso

me 

sympto

ms and 

individu

al 
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greatest improvement 

was observed for CBT-I, 

with yoga and estradiol 

demonstrating smaller 

effects. 

preferen

ces. 

Psychological interventions 

(Hunter

, 2021) 

Revie

w   

 CBT   menopaus

al 

symptoms 

  Narrati

ve 

(Ye et 

al., 

2022). 

Revie

w   

1618 

menopaus

al patients 

– 14 RCTs   

CBT     QoL - 

menopaus

al 

symptoms 

CTBT significantly 

outperformed control 

groups in terms of 

reducing hot flushes [g 

= 0.39, 95% confidence 

interval (CI) 0.23–0.55, I2 

= 45], night sweats, 

depression (g = 0.50, 

95% CI 0.34–0.66, I2 = 

51), anxiety (g = 0.38, 

95% CI 0.23–0.54, I2 = 

49), fatigue, and quality 

of life. Egger's test 

indicated no publication 

bias. 

  

(Chen et 

al., 

2021) 

Revie

w  

475 

menopaus

al women 

 

5 RCTs 

Mindfulness

-based 

intervention

s  

 overall 

QoL 

mindfulness-based 

intervention groups 

showed significant 

improvements in total 

quality of life and 

vasomotor and physical 

quality of life, compared 

to control groups 

(standardized mean 

differences range: from -

0.48 to -0.68, all ps < 

0.05). After the 

sensitivity analyses, 

evidence of 

heterogeneity remained. 

Insufficient data 

prevented conducting a 

meta-analysis with the 

sexual subscale of 

MENQOL or on 

vasomotor symptoms of 

menopause. 

For 

menopa

usal 

women, 

mindfuln

ess-

based 

intervent

ions may 

improve 

quality 

of life 

(except 

for 

psycholo

gical 

and 

sexual 

subscale

s).  

 

(Pyri et 

al., 

2021). 

Cohort 62 women 

with POI  

 randomly 

allocated 

into two 

groups of 

mindfulne

ss and 

control. 

Mindfulness

-based 

intervention

s  

Control quality of 

life, 

frequency, 

and 

intensity 

of hot 

flashes 

were 

measured 

before the 

interventio

n, 

immediate

ly, and 3 

The scores of quality of life dropped 

from 95.6 ± 9.77 at baseline to 77.32 

± 7.93 after intervention and 48.32 ± 

4.96 at 3-months follow-up in the 

mindfulness group but rose from 

99.5 ± 16.1 at baseline to 100.2 ± 

15.33 after intervention, and 102.6 ± 

14.9 3-months after it in the control 

group, P < 0.001. The scores of 

vasomotor, psychological, physical, 

and sexual domains also improved 

significantly in the mindfulness 

group compared to the control 

group. The mean of hot flashes in 

the mindfulness group was 1.30 ± 
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months 

after it 

0.69 and decreased to 1.1 ± 0.56 and 

0.66 ± 0.58 immediately and in 3 

months after intervention, 

respectively. The frequency of hot 

flashes was 14.74 ± 10.4 per week 

before intervention in the 

mindfulness group which reduced to 

12.38 ± 8.66 and 6.74 ± 6.34 per 

week, immediately and 3 months 

after the intervention, while in the 

control group, there was an increase 

in the frequency of hot flashes (P < 

0.0001). 

 

 

 

Evidence to recommendations 

QUESTION  What are the Management options for reduced quality of life associated 

with POI? 

RECOMMENDATION Personalized care, including psychological support, should be accessible 

to women with POI.  

Desirable effects A personalised care plan that considers how a woman approaches her 

situation is essential to improve HR-QoL in women with POI. The best 

methodology to deliver high-quality care is still unclear and should 

consider both intrinsic and extrinsic factors, including physical health, 

current and past psychological health, age, parity, personal values and 

preferences, and access to social resources such as work, education, and 

supportive relationships.  

In addition to adequate HT, psychological interventions for problems that 

are associated with POI can lead to positive benefits on QoL.  

Undesirable effects   

Certainty of evidence  Observational data only + Validated, disease specific instruments to 

measure effectiveness are lacking. 

Values   Access to care  

Balance of effects Strong recommendation for making care accessible  

Resource use, equity, 

acceptability and 

feasibility  

An offer of intervention should be based on a thorough and holistic 

assessment of the presentation, and multi-disciplinary skills may be 

required.   

Subgroup 

considerations (if 

applicable) 

NA 
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IX. POI, sexuality and genitourinary symptoms 

associated with menopause 

PICO  QUESTION:  WHAT ARE THE CONSEQUENCES OF POI  FOR SEXUALITY? 

 

Population POI 

Interventions  

Control  

Outcomes • Satisfaction with sexual life. sexual fantasies  

• masturbation frequency. sexual arousal 

• lubrication 

• genital pain 

• desire  

• frequency of sexual contact  

• orgasm 

• sexual debut, identity, 

• libido 

• hypoactive sexual desire disorder 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (sexuality  OR 

"Sexuality"[Mesh] OR “Psychosexual function” OR “Satisfaction with sexual life” OR “sexual fantasies” OR 

masturbation OR arousal OR lubrication OR “genital pain” OR desire OR “frequency of sexual contact” OR 

orgasm OR “sexual debut” OR “sexual identity” OR libido OR “hypoactive sexual desire disorder”) 

 

Literature search was limited to the period between 01/01/2014 and 19/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  

  



 

Guideline POI – ANNEX 8 -Literature report 171 

Flowchart 

Records identified through database 

searches (combined with IX.1 and 

IX.2)+ manually added  

  

1012   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   925 

Full-text articles assessed for 

eligibility (combined with IX.1 and 

IX.2) 

  

87   

   Full-text articles excluded  

    69 

Papers included in the guideline   

18 – of which 2 narrative 

reports/consensus statements 

  

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Interventio

n    

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Com

ment

s  

Common clinical conditions associated with sexual problems. 

(Simon 

et al., 

2018a). 

Consensus paper  

(Kingsb

erg and 

Simon, 

2020). 

Female Hypoactive Sexual Desire Disorder: A Practical Guide to Causes, Clinical Diagnosis, and Treatment 

Sexual function in women with POI 

(Bıldırcı

n et al., 

2020) 

cohort 151 

women 

with 

surgical 

menopaus

e (SM), 

357 

women 

  6-question 

survey of 

sexual 

performan

ce 

parameter

s 

Demographic features, 

serum DHEA-S, total 

testosterone, and FSH 

levels were found to have 

statistically significant 

effects on sexual 

performance of women 

(p<0.05). The sexual 

significant 

relationships 

between 

several 

demographi

c-clinical 

and 

hormonal 
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with 

natural 

menopaus

e (NM), 

and 186 

perimenop

ausal 

women 

(PM) 

function scores for the 

frequency of sexual desire, 

coitus, and orgasm were 

significantly higher in the 

PM group, whereas vaginal 

lubrication scores were 

lower compared to the 

NM and SM group 

(p<0.05). In paired 

comparison of NM and 

SM, the scores for the 

frequency of coitus, 

orgasm, and vaginal 

lubrication were 

significantly higher in the 

SM group, while sexual 

desire frequency scores 

were higher in the NM 

group (p<0.05). 

factors. SM 

was found 

to not affect 

female 

sexual 

performance

, except for 

sexual 

desire, more 

than NM. 

(Gulbah

ar and 

Akgun 

Kavurm

aci, 

2022). 

coho

rt 

252 

menopaus

al women 

  Sexual 

function - 

Symptom 

Check List 

and the 

Female 

Sexual 

Function 

Index 

menopause women were 

divided into two equal 

groups based on the type 

of menopause (natural vs. 

iatrogenic). The iatrogenic 

group was further divided 

into 3 sub-groups; drug-

induced 30 (12%), 

radiotherapy-induced 18 

(7%) and surgical 78 (31%). 

No significant difference in 

sexual function between 

groups were observed 

with respect to mean 

scores for desire, arousal, 

lubrication, orgasm, 

satisfaction, pain and 

sexual function (p>0.05). 

Our results suggest 

that sexuality-

specific problems 

during menopause 

are multifactorial 

and not solely 

attributable to 

biological or 

psychological 

factors. Our findings 

call for 

comprehensive 

interventions to 

address the 

psychological and 

biological effects of 

menopause in order 

to improve the life 

quality of women. 

(Abadi 

et al., 

2018). 

Qualit

ative 

study 

22 surgical 

menopaus

al women  

  Their 

experience

s of 

sexual/mar

ital 

relationshi

p after 

surgery 

through 

in-depth, 

face-to-

face, semi-

structured 

interviews. 

An overarching theme entitled "feeling an invisible 

wall" reflected this experience. It comprised three 

categories: (1) declined marital intimacy, (2) 

disarming, and (3) transformation of societal 

norms into concerns. This study proposed new 

contextual information about the marital 

relationship of Iranian women after surgical 

menopause that was not openly articulated before 

and which may be applicable for others in such 

contexts. Women's main concern was the 

emotional separation because of the sexual 

consequences of the surgery. Healthcare providers 

should be aware of women's concerns, which may 

alter their marital relationship. They must provide 

individualized care, education, and support for 

couples to make thoughtful decisions about 

rebuilding their sexual relationship. 

(Hall et 

al., 

2019). 

Study 140 BRCA 

mutation 

carriers 

who 

elected to 

undergo a 

BSO 

  medical 

history 

questionn

aire 

Menopaus

e-Specific 

Quality of 

We included 140 BRCA 

mutation carriers with an 

average follow-up of 

3.5 years following BSO. 

Among 93 women who 

were premenopausal, 

oophorectomy was 

3.5 years after 

oophorectomy, 

BRCA mutation 

carriers experience a 

significant 

worsening of 

menopausal 
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Life 

Interventio

n 

questionn

aire  

Sexual 

Activity 

Questionn

aire 

prior to 

surgery 

and then 

again 

approxima

tely one 

and three 

years 

following 

surgery 

associated with an 

increase in menopausal 

symptoms (vasomotor, 

physical) (P < 0.001) and a 

decline in sexual 

functioning (discomfort, 

pleasure) (P ≤ 0.0001), but 

had no impact on overall 

QOL (P = 0.31). HRT 

mitigated, but did not 

eliminate the adverse 

effects. Women who were 

postmenopausal at 

surgery (n = 47) 

experienced an increase in 

physical symptoms 

(P = 0.03) and a decline in 

sexual functioning 

(discomfort) (P = 0.004) 

and in overall QOL 

(P = 0.04). 

symptoms and a 

decline in sexual 

functioning, 

particularly among 

those who 

underwent surgery 

prior to natural 

menopause. The use 

of HRT mitigated 

some but not all the 

effects. Overall, 

women who were 

premenopausal at 

surgery did not 

experience a decline 

in their QOL. 

(Kersha

w et al., 

2021). 

meta-

analysi

s 

women at 

high risk 

of 

breast/and 

or ovarian 

cancer. 

 

21 eligible 

studies, 10 

of which 

reported 

sufficient 

data for 

meta-

analysis. 

RRBSO  sexual 

function 

15/21 studies (71%) 

reported a negative 

impact of RRBSO on sexual 

function. Participant 

numbers ranged from 37 

to 1522. Meta-analysis was 

performed with studies 

including 3201 patients. 

This demonstrated that 

RRBSO has a statistically 

significant negative impact 

on sexual function (SMD -

0.63, [-0.82, -0.44], 

p = 0.03). There was a 

trend towards reduced 

sexual pleasure and 

increased discomfort but 

this did not reach 

statistical significance. 

There was minimal change 

in the frequency of sex. 

There was a significant 

increase in vaginal dryness 

post-RRBSO (SMD 9.25, 

[3.66, 14.83], p < 0.00001). 

There was no significant 

difference in sexual 

function between pre-

menopausal and post-

menopausal RRBSO. 

Hormone replacement 

therapy (HRT) did not 

abolish this negative 

impact. 

Sexual 

function 

declines 

post RRBSO, 

independent 

of 

menopausal 

status. 

Comprehens

ive pre-

operative 

counselling 

regarding 

anticipated 

menopausal 

and sexual 

symptoms is 

key to 

setting 

realistic 

patient 

expectations 

and 

minimising 

post-

operative 

distress. 

Information 

and support 

regarding 

managemen

t of these 

side effects 

should be 

available to 

all patients. 

Mos

t 

studi

es 

were 

retro

spec

tive 

coh

ort 

or 

obse

rvati

onal 

studi

es. 

(Terra 

et al., 

2023) 

study women 

with a 

high 

familial 

risk of 

breast or 

   long-term 

sexual 

functionin

g  

Compared with 48.9% of women in the 

postmenopausal group, 47.4% of women in the 

premenopausal group were still sexually active 

(P=.80). Current sexual pleasure scores were the 

same for women in the premenopausal group and 

women in the postmenopausal group (mean 
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ovarian 

cancer  + 

BSO 

 

368 

women 

who were 

60 to 70 

years old 

at 

completio

n of the 

questionn

aire (226 

in the 

premenop

ausal 

group and 

142 in the 

postmeno

pausal 

group).  

pleasure score, 8.6; P=.99). However, women in the 

premenopausal group more often reported 

substantial discomfort than women in the 

postmenopausal group (35.6% vs 20.9%; P=.04). 

After adjusting for confounders, premenopausal 

risk-reducing salpingo-oophorectomy was 

associated with substantially more discomfort 

during sexual intercourse than postmenopausal 

risk-reducing salpingo-oophorectomy (odds ratio, 

3.1; 95% confidence interval, 1.04–9.4). Moreover, 

after premenopausal risk-reducing salpingo-

oophorectomy, more severe complaints of vaginal 

dryness were observed (odds ratio, 2.6; 95% 

confidence interval, 1.4–4.7). Women with a risk-

reducing salpingo-oophorectomy before the age 

of 41 years reported similar pleasure and 

discomfort scores as women with a risk-reducing 

salpingo-oophorectomy between ages 41 and 45 

years. 

(Tucker 

et al., 

2021). 

cross-

sectio

nal 

172 BC 

women : 

76 women 

in the BSO 

group and 

96 women 

with at 

least one 

ovary 

remaining 

  sexual 

function 

and 

quality of 

life (QoL) 

There was no difference in 

FSD between the two 

groups: 63/76 (82.9%) 

women who had 

undergone BSO had FSD 

compared to 75/96 

(78.1%) controls 

(p = 0.458). No difference 

in HSDD was observed 

(p = 0.084) between the 

BSO group 70/76 (96.0%) 

and the controls 96/96 

(100%). Women who had 

undergone BSO had lower 

general health scores 

compared to the control 

group (p = 0.034). Both 

groups had similar energy 

levels, emotional well-

being, pain scores, 

physical functioning levels 

and social functioning 

levels. 

In this study, 

women with 

prior 

treatment 

for breast 

cancer had 

high levels 

of FSD and 

HSDD, 

irrespective 

of whether 

they had 

undergone 

BSO. Both 

groups 

reported 

similar 

sexual 

function 

scores and 

QoL. 

 

(Dedde

n et al., 

2023)  

Revie

w  

Hysterecto

my 

 

8 RCTS, 20 

prospectiv

e studies, 

2 

retrospecti

ve studies, 

1 cross-

sectional 

study, and 

1 

secondary 

analysis, 

comprisin

  Sexual 

function  

Hysterectomy was not associated with 

significant change in overall sexual 

function irrespective of surgical route, with 

patients tending to report potentially 

remaining sexual dysfunction 

posthysterectomy. Cervix removal was not 

significantly associated with differences in 

magnitude of change. Hysterectomy 

without BSO was associated with 

significantly stronger improvement in 

lubrication and orgasm than hysterectomy 

with BSO, which was not the case for 

desire, arousal or overall sexual function. 

However, these significant differences were 

not replicated within studies that directly 

compared cases with and without BSO. 
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g a total of 

4054 

patients. 

(Morga

n et al., 

2023) 

Revie

w  

Prophylact

ic 

mastecto

mies and 

bilateral 

salpingo-

oophorect

omies 

among 

patients 

who are 

BRCA 

positive 

 

11 studies  

  postsurgic

al sexual 

function 

Sexual function was measured via 

validated and investigator-generated 

surveys. All studies, no matter the survey 

metric, found significant reduction in 

sexual function with bilateral salpingo-

oophorectomy; no studies revealed sexual 

function changes associated with 

mastectomy postsurgery. Few studies 

indicated that menopause hormone 

therapy resulted in significant 

improvement in sexual function, and all 

studies reported that postoperative sexual 

function could not reach baseline levels 

with therapy. No studies were high quality 

by GRADE metrics. 

 

(Su et 

al., 

2020) 

Study 415 

women 

(215 HSCT 

women 

and 200 

naturally 

menopaus

al women 

as control 

group) 

  Menopaus

al 

symptoms 

and 

quality of 

life were 

evaluated 

using the 

modified 

Kupperma

n index 

(KI), 

menopaus

e rating 

scale 

(MRS), and 

menopaus

e quality 

of life 

questionn

aire. 

The total KI and MRS scores were 

12.53 ± 8.27 and 7.69 ± 6.50 in the HSCT 

group and 21.57 ± 9.23 and 12.05 ± 6.70 in 

the control group, respectively (P < 0.05). 

The scores related to sexual problems and 

vaginal dryness were 1.20 ± 1.24 and 

1.07 ± 1.24 in the HSCT group and 

1.15 ± 1.01 and 1.01 ± 1.01 in the control 

group, respectively (P > 0.05). Age was a 

risk factor for menopausal symptoms 

(odds ratio 1.70, 95% confidence interval 

1.01-1.12). The main reasons for 

consultations in the HSCT group were 

amenorrhea and infertility (76.74%).  

 

(Benetti

-Pinto 

et al., 

2015b). 

Cross-

sectio

nal 

study 

80 women 

with POI, 

matched 

by age to 

80 women 

with 

normal 

gonadal 

function.  

  SF 

through 

the 

"Female 

Sexual 

Function 

Index" 

(FSFI), 

The FSFI score was 

significantly worse for 

women with POF, with a 

decrease in arousal, 

lubrication, orgasm, 

satisfaction, and 

dyspareunia. Exploratory 

factor analysis of SF 

showed that the domain 

with greater influence in 

the SF was arousal, 

followed by desire, 

together accounting for 

41% of the FSFI. The 

domains with less 

influence were 

dyspareunia and 

lubrication, which together 

accounted for 25% of the 

FSFI. 

Women with 

POF have 

impaired SF, 

determined 

mainly by 

changes in 

arousal and 

desire. 

Aspects 

related to 

lubrication 

and 

dyspareunia 

complaints 

have lower 

determinatio

n coefficient 

in SF. 
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(Podfig

urna-

Stopa et 

al., 

2016). 

Revie

w  

POI   characteriz

e the 

long-term 

consequen

ces 

Lack of ovarian steroids 

synthesis has serious 

consequences for women's 

health. The short-term 

effects are similar to 

spontaneous menopause 

and refer mainly to the 

climacteric syndrome. In a 

longer perspective, POI 

affects a variety of aspects. 

It obviously and drastically 

reduces the chances for 

spontaneous pregnancies. 

Oestrogen loss leads also 

to urogenital atrophy. The 

most common urogenital 

symptoms include vaginal 

dryness, vaginal irritation 

and itching. The urogenital 

atrophy and 

hypoestrogenism 

interferes also with sexual 

functioning. Patients with 

POI are threatened by a 

decrease in bone mineral 

density (BMD). POI women 

also experience 

psychological distress and 

some studies have shown 

an increased risk of 

neurodegenerating 

diseases. Overall, POI 

women have a shortened 

life expectancy, mainly due 

to cardiovascular disease. 

Some studies have 

reported a reduced risk of 

breast cancer in this group 

of patients. 

there are 

several well-

characterize

d health 

risks in POI 

women. 

With every 

patient, an 

individualize

d approach 

is required 

to properly 

recognize 

and prevent 

these risks. 

 

(Javadp

our et 

al., 

2021). 

case-

contro

l study 

132 (66 

women 

with POI 

and 66 

women of 

reproducti

ve age 

with 

normal 

ovarian 

function)  

matched 

in terms of 

the age 

  WHOQOL-

BREF 

questionn

aire and 

the Female 

Sexual 

Function 

Index 

(FSFI) 

questionn

aire 

The mean score of sexual 

function in premature 

menopausal women was 

21.35 ± 4.82 and in non-

menopausal women was 

25.4 ± 6.61 (OR = 0.11, 

95% CI = 0.04-0.28). All 

areas of sexual function; 

desires disorder (OR = 

0.21 95% CI = 0.07-0.56), 

Arousal disorder(OR = 

0.28, 95% CI = 0.08-0.93), 

orgasm disorder (OR = 

0.36 95% CI = 0.16-0.80), 

lubrication disorder (OR = 

0.21 95% CI= 0.05-0.78), 

satisfaction disorder (OR = 

0.11, 95% CI = 0.04-0.28) 

and quality of life 

domains: physical health 

(OR = 0.4 95%CI = 0.06-

0.3), mental health (OR = 

0.28 95% CI = 0.06-0.1), 

environmental health (OR 

The results 

demonstrate

d that 

premature 

menopausal 

women are 

found to be 

weaker than 

the control 

group in all 

areas of 

sexual 

function and 

quality of 

life. Among 

the areas of 

sexual 

function, 

such as 

libido, 

arousal, 

satisfaction, 

and pain 

have the 
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= 0.22 95%CI = 0.04-0.6) 

and social health (OR = 

0.28 95%CI = 0.01-0.2) saw 

a decrease in the 

premature menopausal 

women group compared 

to the control group. 

most impact 

on quality of 

life. 

Therefore, 

based on 

the results 

from 

improving 

sexual 

function, this 

issue can 

improve the 

quality of 

life. 

(Gosset 

et al., 

2023). 

cross-

sectio

nal 

observ

ational  

88 POI   DIVA 

questionn

aire and 

the FSFI. 

66 (75%) answered the 

questionnaires. Mean ± SD 

age at POI diagnosis was 

32.6 ± 6.9 years and mean 

age at questionnaire time 

was 41.6 ± 6.9 years. The 

highest mean scores on 

the DIVA questionnaire 

were found in the self-

perception and body 

image domain (2.05 ± 

1.36), followed by the 

sexual functioning domain 

(1.52 ± 1.28). The mean 

FSFI score was 23.08 (95% 

CI, 21.43-24.73), with 32 

women (78% of sexually 

active women) having a 

score <26.55, which 

defines sexual dysfunction. 

There was no difference in 

the FSFI score and for all 

DIVA domains whether or 

not women were taking 

hormone replacement 

therapy or local hormone 

therapy. 

POI can 

have a 

negative 

impact on 

sexual 

quality of 

life, which 

raises the 

needs for 

specific 

advice and 

care. 

 

(Cardon

a Attard 

et al., 

2020). 

Cross-

sectio

nal 

observ

ational 

study 

302 

women 

with TS 

and 53 

women 

with 

karyotypic

ally 

normal 

POI 

(median 

age 33.0 

[15.0-78.4] 

and 26.3 

[17.8-

52.3], 

respectivel

y).   

  relationshi

p and 

sexual 

experience

s  

 

self-

reporting 

questionn

aire 

  Women with TS were 

older than women with 

POI (P = .002). Compared 

to women with POI, a 

smaller proportion of 

women with TS had ever 

had vaginal sexual 

intercourse (VSI) (40 

[78.4%] vs 169 [58.1%], 

respectively, P = .006) and 

women with TS exhibited a 

delay in the median age at 

first relationship and VSI 

(POI 19.3 ± 0.4 vs TS 

22.2 ± 1.1, P = <.001). 

Start of oestrogen 

replacement therapy 

at ≤ 14 years of age 

compared with > 14 years 

did not result in earlier 

relationship and sexual 

debut. After adjusting for 

Turner 

syndrome 

and 

induction of 

puberty are 

associated 

with a 

reduced 

likelihood 

and a delay 

in 

relationship 

and sexual 

experiences. 

Women 

needing 

puberty 

induction 

and women 

with TS 

more than 

POI have a 
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age and diagnosis, 

induction of puberty, as 

opposed to spontaneous 

puberty, was associated 

with a delay in the median 

age at first relationship 

and VSI and a reduced 

probability of having VSI 

(HR 0.44 [95% CI: 0.32-

0.60], P=<.001). 

delayed 

mean age at 

first VSI 

compared to 

the general 

population. 

(Engber

g et al., 

2022) 

cross 

sectio

nal 

study 

20 women 

with CAIS, 

8 women 

with 46,XY 

GD, 8 

women 

with 46,XX 

GD, 21 

women 

with POI, 

and 62 

population

-derived 

controls. 

gynecolog

ical 

examinatio

n for 

anatomical 

measurem

ents and 

evaluation 

of tactile 

sensitivity. 

They 

responded 

to the 

validated 

Sexual 

Activity 

Log (SAL), 

Profile of 

Female 

Sexual 

Function 

(PFSF), and 

the 

Personal 

Distress 

Scale 

(PDS). 

 
sexual 

function 

The women with CAIS, XY 

GD, XX GD and POI 

showed overall satisfying 

sexual function in 

comparison to controls 

with a median of 1 to 2 

satisfying sexual episodes 

per week among both the 

patients and the controls 

depending on available 

partner. Women with CAIS 

had shorter vagina and 

smaller clitoris and women 

with XY GD had a 

significantly shallower 

vagina in comparison to 

controls. Clitoral width was 

also significantly smaller 

among women with XX GD 

compared to controls. 

However, results showed 

overall good genital touch 

sensitivity with no 

significant differences 

between groups.  

Women with 

differences 

of sex 

developmen

t or early 

loss of 

gonadal 

function 

show overall 

good sexual 

well-being, 

however 

clinicians 

have to 

make efforts 

to optimize 

caretaking 

and 

treatment to 

ensure good 

sexual 

quality of 

life for all 

patients. 

 

Evidence to recommendations 

QUESTION  What are the consequences of POI for sexuality? 

RECOMMENDATION HCPs should advise women that a diagnosis of POI can have a 

significant impact on sexual wellbeing and function.  

Desirable effects A diagnosis of POI can have a significant impact on sexual wellbeing and function 

Undesirable effects  Limited undesirable effects for information provision, a sensitive approach is 

recommended as a GPP 

Certainty of evidence  Observational data only 

Values    

Balance of effects Strong recommendation for providing information  

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 

 

QUESTION  What are the consequences of POI for sexuality? 

GOOD PRACTICE POINT The guideline group recommends that HCPs routinely and sensitively 

ask permission of women with POI to discuss sexual wellbeing and 

function.  
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Justification Limited undesirable effects for information provision, a sensitive approach 

and requesting permission to address the topic is recommended as a GPP 
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PICO  QUESTION:   WHAT ARE THE MANAGEMENT OPTIONS FOR THE EFFECTS OF 

POI  ON SEXUALITY? 

 

Population POI 

Interventions Androgen replacement  

Indications (fatigue, loss of libido, despite Estrogen) 

Sex therapy, psychotherapy, cognitive behavioural therapy, 

Control  

Outcomes Relief of symptoms / Quality of life / Bone density / Side effects/adverse events / Patient 

preferences / Psychosexual outcomes 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (((Androgen OR 

“androgenic hormone” OR testosterone OR DHEA  OR “dihydroepiandrostendione” OR 

Dehydroepiandrosterone) AND (“Quality of life” OR  "Quality of Life"[Mesh]  OR “Side effects” OR “adverse 

events” OR "adverse effects" [Subheading] OR “Patient preferences” OR "Patient Preference"[Mesh] OR 

sexuality OR "Sexuality"[Mesh] OR “Psychosexual function” OR “Satisfaction with sexual life” OR “sexual 

fantasies” OR masturbation OR arousal OR lubrication OR “genital pain” OR desire OR “frequency of sexual 

contact” OR orgasm OR “sexual debut” OR “sexual identity” OR libido OR “hypoactive sexual desire 

disorder”)) OR (“Sex therapy” OR psychotherapy OR “cognitive behavioural therapy” OR "Cognitive 

Therapy"[Mesh] OR "Psychotherapy"[Mesh] OR "Behavior Therapy"[Mesh]))   

 

Literature search was limited to the period between 01/01/2014 and 19/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches (combined with IX.1 and 

IX.2)+ manually added  

  

1012   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   925 

Full-text articles assessed for 

eligibility (combined with IX.1 and 

IX.2) 

  

87   

   Full-text articles excluded  

    64 

Papers included in the guideline   

23 – of which10 narrative 

reports/consensus statements 

  

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic 

test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

Systemic Estrogens 

(Nappi 

et al., 

2021). 

       Narrati

ve 

review 

(Zilio 

Rech et 

al., 

2019). 

Cohort Recently 

postmeno

pausal 

women 

and 45 

controls 

(C) 

81 treated 

with 

transdermal 

E2, 36 with 

bilateral 

oophorecto

my (O), 

45 

contro

ls (C) 

hormon

al 

profile, 

Female 

Sexual 

Function 

Index, 

Mini 

Mental, 

and 

Beck 

Depressi

T levels, as expected, were 

lower in O than in C 

(p = 0.001); nonetheless, O 

presented a lower risk of 

sexual dysfunction (55.6% 

vs. 85.7%, p = 0.037), due 

to less pain (p = 0.005), 

increased lubrication 

(p = 0.012), and 

satisfaction (p = 0.042). O, 

however, required 50% 

higher E2 gel doses to 

control vasomotor 

Despite lower T 

levels, O women 

receiving E2 therapy 

had better global 

sexual function. 

Earlier onset and 

longer E2 treatment 

could have 

prevented 

vulvovaginal atrophy 

in O. 

Oophorectomized 

patients may require 
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on 

Inventor 

symptoms (VMS) than did 

C. In O, all T 

measurements were 

positively, although 

weakly, correlated with 

desire (r = 0.374-0.381, 

p = 0.016-0.024). E2 levels 

were positively correlated 

with arousal in all women 

(r = 0.338, p = 0.038) and 

in O (r = 0.521, p = 0.032). 

Depression and cognition 

scores did not differ 

between the groups. 

higher doses of E2 

replacement. E2 

levels, achieved by 

appropriate 

hormone therapy for 

VMS control, and 

very low T levels 

correlated with 

distinct sexual 

domains and may 

act in 

complementary 

areas of sexuality in 

postmenopausal 

women. 

(Verme

ulen et 

al., 

2017). 

Revie

w  

 RRSO  quality 

of life, 

endocrin

e 

sympto

ms, 

sexual 

function, 

osteopo

rosis, 

cardiova

scular 

health, 

metaboli

c 

syndrom

e, 

cognitiv

e 

impairm

ent and 

safety of 

hormon

e 

replace

ment 

therapy 

Surgical menopause leads 

to more menopausal 

complaints and sexual 

dysfunction than natural 

menopause. Overall 

quality of life is not 

affected by surgery. In the 

limited literature, there is 

no evidence that RRSO 

leads to more osteopenia 

in comparison with natural 

menopause at a young 

age. Cohort studies show a 

slight impaired 

cardiovascular health. 

Cognitive function 

decreases later in life in 

premenopausal 

oophorectomized women. 

Short-term hormone 

replacement therapy 

seems to decline 

postmenopausal 

complaints and does not 

seem to increase the risk 

for breast carcinoma in 

mutation carriers without a 

personal history of breast 

carcinoma. 

Conclusio

ns  are 

limited by 

the 

absence of 

RCTs. 

There is 

growing 

evidence 

from 

observatio

nal studies 

that RRSO 

may 

impact 

negatively 

on all-

cause 

non-

survival 

endpoints. 

 

(Islam 

et al., 

2021). 

Prospe

ctive 

observ

ational 

73 

premenop

ausal 

women at 

elevated 

risk of 

ovarian 

cancer 

planning 

RRBSO 

and 68 

premenop

ausal 

controls at 

population 

risk of 

ovarian 

cancer 

Estrogen  Female 

Sexual 

Function 

Index 

and the 

Female 

Sexual 

Distress 

Scale-

Revised 

 

Change 

from 

baseline   

followin

g RRBSO 

was 

compare

Baseline sexual function 

domains did not differ 

between controls and 

those who underwent 

RRBSO and subsequently 

initiated (56.2%) or did not 

initiate (43.8%) estrogen 

therapy. At 12 months, 

sexual desire and 

satisfaction were 

unchanged in the RRBSO 

group compared with 

controls. After RRBSO, 

nonestrogen therapy users 

demonstrated significant 

impairment in sexual 

arousal (β-coefficient (95% 

confidence interval) -2.53 

(-4.86 to -0.19), P < 0.03), 

The findings suggest 

premenopausal 

RRBSO adversely 

affects several 

aspects of sexual 

function which may 

be mitigated by the 

use of estrogen 

therapy. Further 

research is needed 

to understand the 

effects of RRBSO on 

sexual function and 

sexually related 

personal distress, 

and the potential for 

estrogen therapy to 

mitigate against any 

adverse effects. 
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d with 

controls 

at 

12 mont

hs 

accordin

g to 

estrogen 

therapy 

use. 

lubrication (-3.40 (-5.84 to 

-0.96), P < 0.006), orgasm 

(-1.64 (-3.23 to -0.06), 

P < 0.04), and pain (-2.70 (-

4.59 to 0.82), P < 0.005) 

compared with controls. 

Although sexually related 

personal distress may have 

been more likely after 

RRBSO, irrespective of 

estrogen therapy use, 

there was insufficient data 

to formally test this effect. 

(Moss 

et al., 

2022). 

Cohort pre-

menopaus

al 

compariso

ns who 

retained 

their 

ovaries (n 

= 99), 

RRSO HT 

users (n = 

57) and 

RRSO 

non-HT 

users (n = 

38). 

hormone 

therapy (HT) 

 Sympto

ms 

Three symptom profiles 

were identified: Most 

Symptoms (81-87% non-

HT; 36-41% HT; 7-9% 

comparisons), Few 

Symptoms (7-13% non-HT; 

36-42% HT; 77-80% 

comparisons), and Sexual 

Symptoms (0-10% non-HT; 

17-27% HT; 14-15% 

comparisons). Most of the 

non-HT group reported 

Most Symptoms at 3 

months with only a 2% 

chance of improvement by 

12 months. The HT group 

were split between profiles 

at 3 months with a 5-13% 

chance of improvement by 

6 months (14% chance of 

worsening), and a 12-32% 

chance of improvement by 

12 months (4-25% chance 

of worsening). 

Symptoms 

cluster 

into 

distinct 

profiles 

after 

premenop

ausal 

RRSO. 

Most non-

HT users 

are highly 

symptoma

tic with 

little 

chance of 

improvem

ent by 12 

months. In 

contrast, 

two-thirds 

of HT 

users have 

fewer 

symptoms 

and a 

much 

higher 

chance of 

improvem

ent. These 

findings 

can inform 

patient 

decision-

making 

and 

expectatio

ns. 

Partici

pants 

were 

preme

nopau

sal 

wome

n from 

a 

longit

udinal 

contro

lled 

study 

(What 

Happe

ns 

After 

Meno

pause? 

(WHA

M)). 

(Benetti

-Pinto 

et al., 

2015b). 

Cross-

sectio

nal 

study 

80 women 

with POI, 

matched 

by age to 

80 women 

with 

normal 

gonadal 

function.  

  SF 

through 

the 

"Female 

Sexual 

Function 

Index" 

(FSFI), 

The FSFI score was 

significantly worse for 

women with POF, with a 

decrease in arousal, 

lubrication, orgasm, 

satisfaction, and 

dyspareunia. Exploratory 

factor analysis of SF 

showed that the domain 

with greater influence in 

the SF was arousal, 

Women 

with POF 

have 

impaired 

SF, 

determine

d mainly 

by 

changes in 

arousal 

and desire. 
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followed by desire, 

together accounting for 

41% of the FSFI. The 

domains with less 

influence were 

dyspareunia and 

lubrication, which together 

accounted for 25% of the 

FSFI. 

Aspects 

related to 

lubrication 

and 

dyspareuni

a 

complaints 

have lower 

determinat

ion 

coefficient 

in SF. 

(Meziou 

et al., 

2023) 

Revie

w + 

meta-

analysi

s.  

perimenop

ausal and 

postmeno

pausal 

women 

 

47 RCTs  

(35,912 

participant

s) in the 

SR  

34 RCTs 

(15,079 

participant

s) in the 

meta-

analysis.  

HRT  sexual 

function 

 

The meta-analysis revealed 

that, in comparison to 

control, estrogen therapy 

(standardized mean 

difference [SMD], 0.16; 

95% confidence interval 

[CI], 0.02 to 0.29; I2 = 59%; 

2,925 participants, 16 

studies), estrogen plus 

progestogen therapy 

(SMD, 0.11; 95% CI, -0.07 

to 0.29; I2 = 65%; 2,432 

participants, 7 studies), 

tibolone (SMD, 0.15; 95% 

CI, 0.02 to 0.28; I2 = 0%; 

916 participants, 2 

studies), and selective 

estrogen receptor 

modulators (SMD, 0.18; 

95% CI, 0.06 to 0.30; I2 = 

0%; 1,058 participants, 4 

studies) may result in no 

effect to small benefit on 

sexual function composite 

score. 

Hormone 

therapy 

may 

slightly 

improve 

sexual 

functionin

g. This 

potential 

small 

benefit 

should be 

considere

d when 

discussing 

treatment 

options 

for other 

menopaus

al 

symptoms. 

 

(Nappi 

et al., 

2022b). 

       Narrati

ve 

review  

(Taylor 

et al., 

2017). 

RCT 670 

healthy, 

recently 

menopaus

al women.   

 Women 

were 42 to 

58 years 

old, within 

36 months 

from last 

menstrual 

period. 

0.45 mg/d 

oral 

conjugated 

equine 

estrogens 

(o-CEE), 50 

µg/d 

transdermal 

17β-

estradiol (t-

E2), 

 

Also  200 

mg oral 

micronized 

progesteron

e (if 

randomized 

to o-CEE or 

t-E2) or 

placebo (if 

placeb

o 

Sexual 

Function 

The t-E2 treatment was associated with a 

significant yet moderate improvement in 

the FSFI overall score across all time 

points compared with placebo (average 

efficacy, 2.6; 95% CI, 1.11-4.10; adjusted 

P = .002). With o-CEE treatment, there 

was no significant difference in FSFI 

overall score compared with placebo 

(mean efficacy, 1.4; 95% CI, -0.1 to 2.8; 

adjusted P = .13). There was no 

difference in FSFI overall score between 

the t-E2 and o-CEE groups on average 

across 48 months (adjusted P = .22). In 

the individual domains of sexual 

function, t-E2 treatment was associated 

with a significant increase in mean 

lubrication (0.61; 95% CI, 0.25-0.97; P = 

.001) and decreased pain (0.67; 95% CI, 

0.25-1.09; P = .002) compared with 

placebo. Overall, the proportion of 

women with LSF was significantly lower 

after t-E2 treatment compared with 
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randomized 

to placebo 

estrogens) 

for 12 days 

each month. 

placebo (67%; 95% CI, 55%-77% vs 76%; 

95% CI, 67%-83%; P = .04). For o-CEE 

there was no significant reduction in the 

odds of LSF. 

(Both et 

al., 

2019). 

Hormonal Contraception and Female Sexuality: Position Statements from the European Society of Sexual Medicine 

(ESSM) 

(Nappi 

et al., 

2019). 

       Narrati

ve 

review  

Systemic Testosterone and other androgenic compounds 

(Davis 

et al., 

2019). 

Global Consensus Position Statement 

(Parish 

et al., 

2021) 

International Society for the Study of Women's Sexual Health Clinical Practice Guideline for the Use of Systemic 

Testosterone for Hypoactive Sexual Desire Disorder in Women 

(Davis, 

2021). 

       Narrati

ve 

review  

(Baber 

et al., 

2016). 

2016 IMS Recommendations on women's midlife health and menopause hormone therapy 

(Lara et 

al., 

2023). 

Cochr

ane 

review 

perimenop

ausal and 

postmeno

pausal 

women 

36 studies 

(23,299 

women) 

Hormone 

therapy  

 sexual 

function 

Estrogen alone versus control probably slightly 

improves the sexual function composite score in 

symptomatic or early postmenopausal women 

(SMD 0.50, 95% confidence interval (CI) (0.04 to 

0.96; I² = 88%; 3 studies, 699 women; moderate-

quality evidence), and probably makes little or no 

difference to the sexual function composite score in 

unselected postmenopausal women (SMD 0.64, 

95% CI -0.12 to 1.41; I² = 94%; 6 studies, 608 

women; moderate-quality evidence). The pooled 

result suggests that estrogen alone versus placebo 

or no intervention probably slightly improves sexual 

function composite score (SMD 0.60, 95% CI 0.16 to 

1.04; I² = 92%; 9 studies, 1307 women, moderate-

quality evidence). We are uncertain of the effect of 

estrogen combined with progestogens versus 

placebo or no intervention on the sexual function 

composite score in unselected postmenopausal 

women (MD 0.08 95% CI -1.52 to 1.68; 1 study, 104 

women; very low-quality evidence). We are 

uncertain of the effect of synthetic steroids versus 

control on the sexual function composite score in 

symptomatic or early postmenopausal women 

(SMD 1.32, 95% CI 1.18 to 1.47; 1 study, 883 women; 

very low-quality evidence) and of their effect in 

unselected postmenopausal women (SMD 0.46, 

95% CI 0.07 to 0.85; 1 study, 105 women; very low-

quality evidence). We are uncertain of the effect of 

SERMs versus control on the sexual function 

composite score in symptomatic or early 

postmenopausal women (MD -1.00, 95% CI -2.00 to 

-0.00; 1 study, 215 women; very low-quality 

evidence) and of their effect in unselected 

postmenopausal women (MD 2.24, 95% 1.37 to 3.11 
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2 studies, 1525 women, I² = 1%, low-quality 

evidence). We are uncertain of the effect of SERMs 

combined with estrogen versus control on the 

sexual function composite score in symptomatic or 

early postmenopausal women (SMD 0.22, 95% CI 

0.00 to 0.43; 1 study, 542 women; very low-quality 

evidence) and of their effect in unselected 

postmenopausal women (SMD 2.79, 95% CI 2.41 to 

3.18; 1 study, 272 women; very low-quality 

evidence). The observed heterogeneity in many 

analyses may be caused by variations in the 

interventions and doses used, and by different tools 

used for assessment. 

Psychosexual management 

(Simon 

et al., 

2018b). 

The role of androgens in the treatment of genitourinary syndrome of menopause (GSM): International Society for 

the Study of Women's Sexual Health (ISSWSH) expert consensus panel review 

(Santos 

Silva et 

al., 

2022). 

Revie

w  

Postmeno

pausal 

Sexual 

Dysfunctio

n 

 

8 studies - 

619 

women, 

aged 

between 

39 and 75 

years old, 

all in 

menopaus

e for less 

than 5 

years. 

sexual 

education 

programs, 

with 4-10 

sessions, 45-

60 minutes 

each, 

including 

themes like 

sexual 

anatomy, 

physiologica

l sexual 

response, 

menopause, 

methods of 

stimulation, 

and 

common 

sexual 

myths. Five 

studies also 

included 

cognitive-

behavior 

therapy and 

3 studies 

assessed 

mindfulness 

techniques.  

 Six 

studies 

evaluate

d the 

effective

ness of 

sexual 

educatio

nal 

program

s using 

FSFI. 

The results showed that sexual 

counselling educational programs had 

statistically significant effects on 

enhancing the total FSFI score (mean 

difference = +7.14, 95% confidence 

interval = 3.70-10.6, P < .0001) in 

comparison to routine care. Results were 

also significant in all evaluated sex 

domains: pain, arousal, lubrication, desire, 

orgasm and satisfaction (P < .05). 

 

(Kingsb

erg et 

al., 

2017) 

Female Sexual Dysfunction-Medical and Psychological Treatments, Committee 14 

(van 

Driel et 

al., 

2019a). 

RCT 66 women 

carriers of 

the 

BRCA1/2 

mutation 

who 

developed 

at least 

two 

moderate-

8-week 

mindfulness-

based stress 

reduction 

(MBSR) 

training 

programme 

or to care as 

usual (CAU). 

 Change 

in the 

Menopa

use-

Specific 

Quality 

of Life 

Questio

nnaire 

(MENQO

At 3 and 12 months, there 

were statistically significant 

improvements in the 

MENQOL for the MBSR 

group compared with the 

CAU group (both P = 0.04). 

At 3 months, the mean 

MENQOL scores were 3.5 

(95% confidence interval, 

95% CI 3.0-3.9) and 3.8 

Mindfulne

ss-based 

stress 

reduction 

was 

effective at 

improving 

quality of 

life in the 

short- and 
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to-severe 

menopaus

al 

symptoms 

after RRSO 

L), the 

Female 

Sexual 

Function 

Index, 

and the 

Female 

Sexual 

Distress 

Scale, 

administ

ered 

from 

baseline 

at 3, 6, 

and 

12 mont

hs. 

(95% CI 3.3-4.2) for the 

MBSR and CAU groups, 

respectively; at 12 months, 

the corresponding values 

were 3.6 (95% CI 3.1-4.0) 

and 3.9 (95% CI 3.5-4.4). 

No significant differences 

were found between the 

MBSR and CAU groups in 

the other scores. 

long-term 

for 

patients 

with 

menopaus

al 

symptoms 

after 

RRSO; 

however, it 

was not 

associated 

with an 

improvem

ent in 

sexual 

functionin

g or 

distress. 

(Thoma

s et al., 

2023). 

rando

mized 

contro

lled 

pilot 

study 

61 Women 

aged ≥45 

years with 

low libido 

31 - 

mindfulness 

instruction 

and practice, 

group 

discussion 

30 – 

educat

ed on 

sexuali

ty and 

aging 

sexual 

function 

(Female 

Sexual 

Function 

Index) 

and 

sexual 

distress 

(Female 

Sexual 

Distress 

Scale-

Revised) 

at 6 

weeks 

postcon

clusion. 

Eighteen women in the intervention 

group and 23 in the control group 

attended at least 1 session. Time conflict 

was the main reason for nonattendance. 

Of the 41 women who started attending 

groups, 37 (90%) attended at least 5 

sessions. In the mindfulness group, 73% 

of women were very or extremely 

satisfied. Women in the mindfulness 

group were more likely to recommend it 

to another person with low libido as 

compared with those in the education 

group (P = .031); 67% said that they 

would probably or definitely recommend 

it. There were no significant changes in 

sexual function in either group (mean 

Female Sexual Function Index score, 22.6 

to 18.6 [P = .101] with mindfulness and 

21.2 to 19.7 [P = .537] with education). 

Women in the mindfulness group had 

significant improvements in sexual 

distress (mean Female Sexual Distress 

Scale-Revised score, 27.1 to 19.7; P = 

.021) while women in the education 

group did not (19.0 to 15.8; P = .062). 

 

(Bober 

et al., 

2015). 

Single

s arm 

trial 

37 women 

with 

BRCA1/2 

mutations 

who 

previously 

underwent 

RRSO 

one-time, 

half-day 

educational 

session 

comprised 

of targeted 

sexual 

health 

education, 

body 

awareness 

and 

relaxation 

training, and 

mindfulness-

based 

cognitive 

therapy 

strategies, 

 baseline 

and 

postinter

vention 

assessm

ents 

Overall sexual functioning 

(P = 0.018), as well as 

desire (P = 0.003), arousal 

(P = 0.003), satisfaction 

(P = 0.028), and pain 

(P = 0.018), improved 

significantly. There were 

significant reductions in 

somatization (P = 0.029) 

and anxiety scores 

(P < 0.001), and, overall, for 

the Global Severity Index 

(P < 0.001) of the Brief 

Symptom Inventory. 

Sexual self-efficacy and 

sexual knowledge also 

improved significantly 

from baseline to 

postintervention (both 

This 

interventio

n 

integrates 

elements 

of 

cognitive 

behaviour

al therapy 

with 

sexual 

health 

education 

to address 

a much-

neglected 

problem 

after 

RRSO. 

 



 

Guideline POI – ANNEX 8 -Literature report 188 

followed by 

two sessions 

of tailored 

telephone 

counseling 

P < 0.001). Women were 

highly satisfied with the 

intervention content and 

reported utilizing new 

skills to manage sexual 

dysfunction. 

Results 

from this 

promising 

single-arm 

study 

provide 

preliminar

y data to 

move 

toward 

conductin

g a 

randomize

d, 

controlled 

trial. 

(Alexan

dre et 

al., 

2017). 

       Narrati

ve 

review  

 

Evidence to recommendations 

QUESTION  What are the management options for the effects of POI on sexuality? 

GOOD PRACTICE POINT The guideline group recommends personalized management using 

the biopsychosocial model for the impact of POI on sexuality. 

Justification  There is a lack of agreement on the best strategy to improve sexual 

function in women with POI and therapeutic management should be on 

an individual basis. The diverse presentations of sexual dysfunction are 

unique for each woman suggesting the need for combined therapy and a 

mix of pharmacological and non-pharmacological strategies. 

 

QUESTION  What are the management options for the effects of POI on sexuality? 

RECOMMENDATION  Where available, transdermal testosterone therapy, in doses that 

approximate physiological premenopausal testosterone 

concentrations, can be considered as it may improve hypoactive 

sexual desire disorder and sexual function.  

Desirable effects Partnered (especially Caucasian) women who are medically and 

psychologically uncomplicated, who prior to POI had a satisfying sexual 

life and are currently distressed about low sexual desire despite adequate 

estrogen replacement, may benefit from at least a 6-month short-term 

trial of transdermal testosterone with dosing to maintain testosterone 

levels in premenopausal physiological range. The international consensus 

on the use of testosterone therapy in women (Davis et al., 2019) should 

guide clinical practice, with the clear understanding that long-term risks 

are unknown. 

Undesirable effects   

Certainty of evidence  Low quality data only 

Values    

Balance of effects Benefit versus availability and acceptability 

Resource use, equity, 

acceptability and feasibility  

Not available in some countries  
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Subgroup considerations (if 

applicable) 

Recommendation only for women with hypoactive sexual desire disorder 

and sexual function problems 

 

QUESTION  What are the management options for the effects of POI on sexuality? 

RECOMMENDATION  HCPs should be aware that HT prescribed to women with POI for 

other indications may improve sexual function, although the effect is 

generally small.  

Desirable effects Adequate estrogen replacement, with additional local treatment if 

necessary for dyspareunia, is essential in women with POI and sexual 

dysfunction.  

Undesirable effects   

Certainty of evidence  Very limited data 

Values   To limited data to support a recommendation 

Balance of effects Recommendation for awareness, not for prescribing HT with the sole aim 

of improving sexual function 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

NA 
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PICO  QUESTION:   WHAT TREATMENTS ARE AVAILABLE FOR GENITAL-URINARY 

SYMPTOMS IN POI? 

 

Population 
POI and   

• genito-urinary symptoms 

• Incontinence 

• Urinary incontinence 

• Vaginal atrophy 

• Dyspareunia 

• prolapse 

Interventions 
Vaginal lubricants/ 

moisturiser/sylk/replens  

Estrogen, hormone replacement therapy/HRT/COCP/combined oral contraceptive pill 

Vaginal oestrogen 

Control  

Outcomes Relief of symptoms 

Symptom score 

Sexual function 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause" OR menopause OR "estrogen 

deficiency" OR "low estrogen" OR hypoestrogenic) AND (“genitourinary symptoms” OR “urinary 

symptoms” OR Incontinence OR “Vaginal atrophy” OR Dyspareunia OR prolapse OR “vaginal dryness” OR 

“urogenital symptoms”) AND (“Vaginal lubricant” OR moisturiser OR Moisturizer OR sylk OR replens OR 

lubricant OR Estrogen OR oestrogen OR “hormone replacement therapy” OR HRT OR COCP OR “oral 

contraceptive pill” OR "Hormone Replacement Therapy"[Mesh] OR "Estrogens"[Mesh] OR "Contraceptive 

Agents, Female"[Mesh]) 

 

Literature search was limited to the period between 01/01/2014 and 19/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches (combined with IX.1 and 

IX.2)+ manually added  

  

1012   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   925 

Full-text articles assessed for 

eligibility (combined with IX.1 and 

IX.2) 

  

87   

   Full-text articles excluded  

    61 

Papers included in the guideline   

26 – of which 9 narrative reports   

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Commen

ts  

Systemic therapy 

(Christ

mas et 

al., 

2023) 

system

atic 

review 

(based 

on 10 

RCTs), 

 systemic HT.   

 

 urinary 

incontinen

ce or 

worsen 

existing 

urinary 

symptoms 

There is insufficient evidence to 

confirm that menopause is 

associated with urinary 

symptoms. The effect of HT on 

urinary symptoms depends on 

type. Systemic HT may cause 

urinary incontinence or worsen 

existing urinary symptoms. 

Vaginal estrogen improves 

dysuria, frequency, urge and 

stress incontinence, and 

recurrent UTI in menopausal 

women. 

 

(Staller 

et al., 

2017). 

prospe

ctive 

cohort 

55,828 

postmeno

pausal 

women 

(mean 

age, 73 

years) who 

current and 

past use of HT 

 faecal 

incontinen

ce 

Compared with women who 

never used MHT, the 

multivariate hazard ratio for FI 

was 1.26 (95% CI, 1.18-1.34) for 

past users of MHT and 1.32 (95% 

CI, 1.20-1.45) for current users. 

The risk of FI increased with 

FI as a 

report of 

at least 

1 liquid 

or solid 

FI 

episode 
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participate

d in the 

Nurses' 

Health 

Study 

longer duration of MHT use (P 

trend ≤ .0001) and decreased 

with time since discontinuation. 

There was an increased risk of FI 

among women receiving MHT 

that contained a combination of 

estrogen and progestin (hazard 

ratio, 1.37; 95% CI, 1.10-1.70) 

compared with estrogen 

monotherapy. 

per 

month 

during 4 

years of 

follow-

up from 

self-

administ

ered 

(Tan et 

al., 

2018). 

study 149 

patients 

with POI 

and 303 

control 

women 

with 

similar 

age, BMI, 

and parity 

  Prevalence 

of Stress 

Urinary 

Incontinen

ce (SUI) 

 

 

prevalence of SUI in the POI 

group tended to be higher than 

that in the control group (20.9%, 

30/149 vs. 16.2%, 49/303), 

although not significantly (p = 

0.297). About 41.6% (62/149) of 

patients with POI received HT. 

Patients with POI and SUI were 

older (p = 0.018) and had higher 

BMI (p = 0.007) than women 

with POI without SUI (p = 0.007). 

Compared to nulliparas, 

primiparas were more likely to 

have SUI (p = 0.046). However, 

SUI developed irrespective of 

time since onset of 

oligomenorrhea/amenorrhea or 

HT use. Furthermore, regression 

analysis showed that the 

prevalence of SUI was higher in 

women 30-39 years of age (odds 

ratio [OR] = 3.27, p = 0.002) and 

older than 40 years (OR = 

7.78, p = 0.001). Primiparas (OR 

= 2.89, p = 0.001) and vaginal 

delivery (OR = 2.58, p = 0.023) 

were associated with SUI.  

 

(Fante 

et al., 

2020). 

secon

dary 

analysi

s of a 

cross-

sectio

nal 

study 

Women 

with POI 

HT   pelvic 

floor 

muscle 

assessmen

t and 

symptoms 

   

Local therapies 

(Palacio

s et al., 

2023).    

RCT 174 

women 

aged 18 to 

65 years 

with mild-

to-

moderate 

vaginal 

dryness 

and 

dyspareuni 

water-based 

personal 

lubricants 

 

Participants 

were 

randomized to 

1 of 5 

lubricants (A-

E) from 3 

brands (Durex, 

KY, Queen V).  

 change 

from 

baseline in 

total FSFI 

score after 

4 weeks of 

product 

use. 

The primary end point-a 

prespecified increase in FSFI ≥4 

points from baseline after 4 

weeks of use-was met by all 5 

lubricants tested. A statistically 

significant improvement was 

observed across all 6 domains of 

the FSFI from baseline to 4 

weeks of use with all 5 lubricants 

(P < .0001 for lubrication and 

pain reduction and P < .05 for all 

other domains). No serious 

adverse events occurred in the 

study, and the tolerance of all 5 

lubricants was good/very good. 
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(Cox 

and 

Panay, 

2023). 

       Narrativ

e review  

(Nappi 

et al., 

2022a)  

       Narrativ

e review  

Farahat 

et al., 

2023 

Revie

w 

 Seven 

studies 

with 

631postm

enopausal 

women 

with 

vaginal 

atrophy 

oxytocin gel  

 

 

placebo 

gel 

 Regarding the maturation index, 

there was a statistically 

insignificant increase in the 

oxytocin arm (MD = 12.34, 95% 

CI (-12.52-37.19), P = 0.33). 

Clinically assessed vaginal 

atrophy showed a statistically 

significant reduction in the 

oxytocin group (RR = 0.32, 95% 

CI (0.23 - 0.10), P < 0.00001). For 

dyspareunia, vaginal pH, and 

histological evaluation of vaginal 

atrophy, there was a statistically 

insignificant difference between 

the two groups (RR = 1.02, 95% 

CI (0.82-1.27), P = 0.84), (MD = -

0.74, 95% CI (-1.58-0.10), P = 

0.08), and (MD = -0.38, 95% CI (-

0.82-0.06), P = 0.09), 

respectively. There was no 

significant difference in the 

safety profile between the two 

groups as measured by 

endometrial thickness (MD = 

0.00, 95% CI (-0.23-0.23), P = 

0.99). 

 

Radnia 

et al., 

2023 

RCT 64 

postmeno

pausal 

women 

suffering 

from 

genitourin

ary 

syndrome 

combined 

vaginal cream 

of vitamins D 

and E   

conjugat

ed 

estrogen

s vaginal 

creams 

for 12 

weeks. 

libido, 

orgasm, 

and 

frequency 

of sexual 

intercours

es, vaginal 

symptoms 

At four visits, libido, orgasm, and 

frequency of sexual intercourses, 

as well as vaginal symptoms 

such as burning, itching, dryness, 

and dyspareunia were improved 

in both groups (P <.05). 

However, there was no 

difference between the two 

groups in terms of the frequency 

of severity of these symptoms 

during the four visits (P >.05). 

Investigating the female sexual 

function index showed that 

using vitamin D and E vaginal 

creams, like the use of 

conjugated estrogens vaginal 

creams, improves sexual function 

in women (P <.01). 

 

(Lethab

y et al., 

2016) 

Revie

w  

30 RCTs 

(6235 

women)  

intra-vaginal 

oestrogenic 

preparations  

Compar

ed with 

each 

other 

and with 

placebo 

 1. Oestrogen ring versus other regimens 

There was no evidence of a difference in 

improvement in symptoms (participant 

assessment) either between oestrogen ring 

and oestrogen cream (odds ratio (OR) 1.33, 

95% CI 0.80 to 2.19, two RCTs, n = 341, I(2) = 

0%, low-quality evidence) or between 

oestrogen ring and oestrogen tablets (OR 

0.78, 95% CI 0.53 to 1.15, three RCTs, n = 

567, I(2) = 0%, low-quality evidence). 
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However, a higher proportion of women 

reported improvement in symptoms 

following treatment with oestrogen ring 

compared with placebo (OR 12.67, 95% CI 

3.23 to 49.66, one RCT, n = 67). With respect 

to endometrial thickness, a higher 

proportion of women who received 

oestrogen cream showed evidence of 

increase in endometrial thickness compared 

to those who were treated with oestrogen 

ring (OR 0.36, 95% CI 0.14 to 0.94, two RCTs, 

n = 273; I(2) = 0%, low-quality evidence). 

This may have been due to the higher doses 

of cream used.  

2. Oestrogen tablets versus other regimens 

There was no evidence of a difference in the 

proportions of women who reported 

improvement in symptoms between 

oestrogen tablets and oestrogen cream (OR 

1.06, 95% CI 0.55 to 2.01, two RCTs, n = 208, 

I(2) = 0% low-quality evidence). A higher 

proportion of women who were treated with 

oestrogen tablets reported improvement in 

symptoms compared to those who received 

placebo using a fixed-effect model (OR 

12.47, 95% CI 9.81 to 15.84, two RCTs, n = 

1638, I(2) = 83%, low-quality evidence); 

however, using a random-effect model did 

not demonstrate any evidence of a 

difference in the proportions of women who 

reported improvement between the two 

treatment groups (OR 5.80, 95% CI 0.88 to 

38.29). There was no evidence of a difference 

in the proportions of women with increase in 

endometrial thickness between oestrogen 

tablets and oestrogen cream (OR 0.31, 95% 

CI 0.06 to 1.60, two RCTs, n = 151, I(2) = 0%, 

low-quality evidence). 

3. Oestrogen cream versus other regimens  

There was no evidence of a difference in the 

proportions of women with improvement in 

symptoms between oestrogen cream and 

isoflavone gel (OR 2.08, 95% CI 0.08 to 53.76, 

one RCT, n = 50, low-quality evidence). 

However, there was evidence of a difference 

in the proportions of women with 

improvement in symptoms between 

oestrogen cream and placebo with more 

women who received oestrogen cream 

reporting improvement in symptoms 

compared to those who were treated with 

placebo (OR 4.10, 95% CI 1.88 to 8.93, two 

RCTs, n = 198, I(2) = 50%, low-quality 

evidence). None of the included studies in 

this comparison reported data on 

endometrial thickness. 

(Comini 

et al., 

2023). 

Revie

w  

Breast 

Cancer 

Survivors 

presenting 

with VVA 

symptoms 

topical vaginal 

estradiol and 

estriol 

preparations, 

vaginally 

applied 

testosterone, 

 safety and 

serum 

estrogen 

levels of 

hormonal 

therapy 

among patients treated with the 

estriol and estradiol 

preparations, there was an 

average increase of 7.67 pg/mL 

(SMD 7.67 pg/mL; 95% CI -1.00, 

16.35; p < .001). Analysis of the 

testosterone group found 
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17 studies DHEA, and 

ospemifene. 

temporary peaks of serum 

estradiol levels, but 1 study 

showed persistent elevation 

above normal postmenopausal 

levels. One study with 

prasterone revealed no elevation 

of serum estradiol concentration. 

One study with ospemifene 

demonstrated no increase in the 

risk of BC recurrence. 

(Wasser

man 

and 

Rubin, 

2023). 

       Narrativ

e review  

(Klasa 

et al., 

2020).  

study 38 females 

after allo-

HCT in 

whom 

gynecolog

ical 

examinatio

n with 

cervical 

smear and 

USG were 

performed

, followed 

by 

colposcop

y 

   chronic graft-versus-host 

disease  incidence: 71% 

anogenital zone (cGVHDgyn) : 

29%, including 5 patients with 

score 3 at the time of diagnosis.  

The other manifestations 

(frequently noted) included the 

skin, mucosa, eyes, and liver. 

Menopause was diagnosed in 

93% females, and in 81% of 

them, POI criteria were fulfilled. 

Ovarian function resumed in 2 

cases. The rate of abnormal 

cytology was 26%: 4 ASCUS, 1 

AGUS, 1 LSIL, 3 HSIL/ASC-H, and 

one cytological suspicion of 

cervical cancer. GVHDgyn was 

documented in 10 patients, and 

6 of them had abnormal cervical 

cytology. Early topical estrogen 

therapy led to a significant 

reduction in vaginal dryness (p < 

0.05), dyspareunia (p < 0.05), 

and less frequent cGVHDgyn (p 

< 0.05). 

 

(Crean-

Tate et 

al., 

2020)   

       Narrativ

e review  

(Kearley

-Shiers 

et al., 

2022) 

Revie

w  

moderate 

to severe 

vulvovagin

al atrophy 

in 

postmeno

pausal 

women 

Intravaginal 

dehydroepian

drosterone 

(DHEA) 

  A literature search revealed four original 

trials suitable for appraisal, three evaluating 

change in dyspareunia or dryness as a 

primary outcome, one evaluated safety as a 

primary outcome. In two trials of 255 and 

558 women without cancer, the benefit of 

placebo (nightly vaginal suppositories with a 

lipophilic base) was a 0.9 and 1 point 

reduction in dyspareunia as measured on a 3 

point scale, an unvalidated outcome 

measure. With nightly DHEA, dyspareunia 

was reduced by an additional 0.4 points 

compared to placebo. When 464 women 

with gynaecological cancer were 

randomised, those using nightly plain 

moisturiser gel reported a reduction of 'most 

bothersome symptom' (either dyspareunia 
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or dryness) of 1.5 points on a 3 point scale. 

Those using nightly DHEA reported an 

additional symptom reduction of 0.3 points. 

This is also an unvalidated outcome 

measure. Data evaluating the efficacy of 

DHEA over placebo is unconvincing and 

based on unvalidated primary outcome 

measures that also do not reflect the 

complex psycho-sexual and socio-cultural 

components of genitourinary menopausal 

symptoms.  

(Davis 

et al., 

2018). 

RCT 37 

Postmeno

pausal 

women 

taking an 

AI with 

VVA 

symptoms. 

Intravaginal 

Testosterone 

 

 Sexual 

Satisfactio

n and 

Vaginal 

Symptoms 

 

At 26 weeks, the mean between-

group difference in the baseline-

adjusted change in FSFI 

satisfaction scores was 

significantly greater for the IVT 

group than the placebo group 

(mean difference 0.73 units; 95% 

CI, 0.02 to 1.43; P = 0.043). IVT 

cream resulted in significant 

improvements, compared with 

placebo, in FSDS-R scores (P = 

0.02), sexual concerns (P < 

0.001), sexual responsiveness (P 

< 0.001), vaginal dryness (P = 

0.009), and dyspareunia (P = 

0.014). Serum sex steroid levels 

did not change. Few women had 

UI symptoms, with no treatment 

effect. 

 

Physical therapy 

(Mercie

r et al., 

2023). 

       Narrativ

e review  

Lasers and other thermal energies 

(Cucinel

la et al., 

2023). 

       Narrativ

e review  

(Li et 

al., 

2021a). 

RCT Women 

With 

Postmeno

pausal 

Vaginal 

Symptoms 

Fractional 

Carbon 

Dioxide Laser 

Three 

treatments 

using a 

fractional 

microablative 

carbon dioxide 

laser system 

performed 4 

to 8 weeks 

apart 

n=43 

Sham 

N=42 

Symptom 

Severity 

(VAS) + 

Vulvovagi

nal 

Symptom 

Questionn

aire 

 

78 (91.7%) completed the 12-

month follow-up. From baseline 

to 12 months, there was no 

significant difference between 

the carbon dioxide laser group 

and the sham group in change 

in symptom severity (VAS score 

for overall vaginal symptoms: -

17.2 vs -26.6; difference, 9.4 

[95% CI, -28.6 to 47.5]; VAS score 

for the most severe symptom: -

24.5 vs -20.4; difference -4.1 

[95% CI, -32.5 to 24.3]; VSQ 

score: -3.1 vs -1.6; difference, -

1.5 [95% CI, -5.9 to 3.0]). There 

were no significant differences 

between the laser and sham 

group in the mean quality of life 

score (6.3 vs 1.4; difference, 4.8 

[95% CI, -3.9 to 13.5]) and 

Vaginal Health Index Score (0.9 

vs 1.3; difference, -0.4 [95% CI, -
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4.3 to 3.6]) or in histological 

comparisons between laser and 

sham treatment groups. There 

were 16 adverse events in the 

laser group and 17 in the sham 

group, including vaginal 

pain/discomfort (44% vs 68%), 

spotting, discharge, and lower 

urinary tract symptoms. No 

severe adverse events were 

reported in either group. 

(Mensio

n et al., 

2023). 

RCT Breast 

Cancer 

Receiving 

Aromatase 

Inhibitors 

for 

Genitourin

ary 

Syndrome 

of 

Menopaus

e 

Fractional 

Carbon 

Dioxide Laser  

(35 

participants)  

Sham  

(37 

participa

nts)  

sexual 

function, 

(FSFI)  

Other 

measures 

of efficacy 

included a 

VAS of 

dyspareuni

a, vaginal 

pH, a 

Vaginal 

Health 

Index, 

quality of 

life 

(assessed 

via Short-

Form 12), 

and body 

image   

 

vaginal 

maturatio

n index, 

vaginal 

epithelial 

elasticity 

and 

vaginal 

epithelial 

thickness 

At 6 months, both groups showed 

improvement in FSFI (mean [SD] score at 

baseline vs 6 months: CLT, 14.8 [8.8] points 

vs 20.0 [9.5] points; SLT, 15.6 [7.0] points vs 

23.5 [6.5] points), but there was no 

significant difference between CLT and SLT 

groups in the improvement of sexual 

function evaluated through the FSFI test 

overall (mean [SD] difference, 5.2 [1.5] points 

vs 7.9 [1.2] points; P = .15) or after excluding 

women who were not sexually active (mean 

[SD] difference, 2.9 [1.4] points vs 5.5 [1.1] 

points; P = .15). There were also no 

differences between improvement of the 2 

groups at 6 months of follow-up in the other 

assessed subjective outcomes, including 

dyspareunia (mean [SD] difference, −4.3 [3.4] 

vs −4.5 [2.3]; P = .73), Vaginal Health Index 

(mean [SD] difference, 3.3 [4.1] vs 5.0 [4.5]; 

P = .17), body image (mean [SD] difference, 

−3.7 [4.5] vs −2.7 [4.8]; P = .35), and quality 

of life (mean [SD] difference, −0.3 [3.6] vs 

−0.7 [3.2]; P = .39). Similarly, there were no 

differences in improvements in objective 

outcomes, including vaginal pH (mean [SD] 

difference, −0.6 [0.9] vs −0.8 [1.2]; P = .29), 

vaginal maturation index (mean [SD] 

difference, 10.2 [17.4] vs 14.4 [17.1]; P = .15), 

vaginal epithelial thickness (mean [SD] 

difference, 0.021 [0.014] mm vs 0.013 [0.012] 

mm; P = .30), vaginal epithelial elasticity 

(mean [SD] difference, −1373 [3197] Pascals 

vs −2103 [3771] Pascals; P = .64). There were 

significant improvements in the overall 

analysis regardless of group in many 

outcomes. The 2 interventions were well 

tolerated, but tolerance was significantly 

lower in the CLT group than the SLT group 

(mean [SD] Likert scale score, 3.3 [1.3] vs 4.1 

[1.0]; P = .007). No differences were observed 

in complications or serum estradiol levels. 

(Hickey 

et al., 

2023). 

pilot 

sham-

contro

lled 

study 

postmeno

pausal 

women 

with self-

reported 

vaginal 

dryness 

ultrasound 

treatment (n = 

21)  

sham (n 

= 21) for 

12 

weeks. 

change 

from 

baseline to 

week 12 in 

Vaginal 

Assessmen

t Scale 

symptoms 

(dryness, 

soreness, 

irritation, 

women showed  reduction in 

Vaginal Assessment Scale with 

ultrasound treatment versus 

sham (n = 15, −0.5 ± 0.2 vs n = 

15, −0.4 ± 0.3; P = 0.9) and 

improved Vaginal Health Index 

(n = 9, 2.7 ± 0.9 vs n = 9, 0.6 ± 

1.4; P = 0.3). In the per-protocol 

analysis population, ultrasound 

treatment (n = 9) versus sham (n 

= 8) significantly reduced 
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dyspareuni

a). 

Secondary: 

scoring of 

clinician-

reported 

Vaginal 

Health 

Index 

 

treatment-

emergent 

adverse 

events 

symptoms score (−0.6 ± 0.3 vs 

−0.0 ± 0.4; P = 0.05) and 

significantly improved Vaginal 

Health Index (2.7 ± 0.9 vs −0.4 ± 

1.2; P = 0.03). Improvement in 

effectiveness endpoints were 

seen at 1 year compared with 

baseline. There were no 

differences in treatment-

emergent adverse events 

between ultrasound treatment 

versus sham and no serious 

adverse events. 

(Jang et 

al., 

2022). 

system

atic 

review 

and 

meta-

analysi

s of 

RCTs 

270 

women 

from 6 

RCTs 

Carbon 

Dioxide Laser 

Vaginal 

Estrogen 

Therapy 

Severity of 

Genitourin

ary 

Syndrome 

of 

Menopaus

e 

Symptoms 

vaginal laser treatment is 

associated with similar 

improvement in genitourinary 

symptoms as LET 

 

(Gold et 

al., 

2023). 

RCT 43 women 

(aged 49-

58 years, 

mean age 

54 years) 

with 

urogenital 

atrophy 

and a 

history of 

BC 

Vaginal laser 

therapy  

(n=22) 

 

 

hyaluron

ic acid 

supposit

ories 

(n=21) 

Vaginal 

Health 

Index after 

3 months. 

Secondary 

endpoints 

were 

subjective 

bother on 

a numeric 

rating 

scale for 

all 

urogenital 

atrophy 

domains, 

quality of 

life, sexual 

health and 

pelvic 

organ 

prolapse 

symptoms 

using 

validated 

questionn

aires. 

At 3 months score on the 

Vaginal Health Index had 

improved significantly in both 

groups (p = 0.001), without a 

significant difference between 

treatment groups (p = 0.232). 

Significant improvement was 

also seen in both groups for 

subjective bother of urogenital 

atrophy, quality of life and sexual 

health, without significant 

differences between laser or 

hyaluronic acid therapy. 

 

OTHER LOCAL APPROACHES 

(Francés

-

Herrero 

et al., 

2022). 

RCT    Owing to inconsistencies in the study 

measurements and designs, the findings were 

assessed qualitatively rather than by meta-

analysis. Hydrogels and scaffolds were 

commonly applied in various bioengineering-

related studies of the female reproductive 

tract. Emerging technologies, such as 

organoids and bioprinting, offered 

personalized diagnoses and alternative 

treatment options, respectively. Promising 

microfluidic systems combining various 

Narrativ

e 

descripti

on of 

results 
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bioengineering approaches have also shown 

translational value. 

(Berreni 

et al., 

2021). 

       Narrativ

e review  

(Isaza, 

2019). 

       Narrativ

e review  

 

 

Evidence to recommendations 

QUESTION  What treatments are available for genital-urinary symptoms in POI? 

RECOMMENDATION  HCPs should offer vaginal estrogen therapy to improve genitourinary 

and sexual symptoms.  

Women with POI may be offered vaginal estrogen therapy if 

genitourinary symptoms are not fully relieved by using systemic HT. 

Desirable effects approved LET are all similarly effective in relieving vaginal dryness and 

dyspareunia, thus the choice should consider patient’s preference 

LET improves dysuria, frequency, urge incontinence, stress incontinence, 

and recurrent urinary tract infections in menopausal women 

Undesirable effects  Limited negative effects, some concern about urinary incontinence or 

faecal incontinence 

Certainty of evidence  Low/very low quality of evidence  

Values    

Balance of effects Limited negative effects 

Resource use, equity, 

acceptability and 

feasibility  

Already applied, even without prescription 

Subgroup 

considerations (if 

applicable) 

Only for symptomatic patients  

 

QUESTION  What treatments are available for genital-urinary symptoms in POI? 

RECOMMENDATION  Vaginal lubricants and moisturizers can be used for treatment of 

vaginal discomfort and dyspareunia in women with POI and can be 

combined with other treatments.  

Desirable effects Symptom relief  

Vaginal lubricants, moisturisers, and menopause hormone therapy (both 

systemic and local) can be used to treat genitourinary symptoms.   

Undesirable effects   

Certainty of evidence  Low/very low quality of evidence  

Values    

Balance of effects   

Resource use, equity, 

acceptability and 

feasibility  

Vaginal lubricants and moisturisers are available over the counter, but their 

chemical composition can vary significantly. They should be body similar 

to avoid irritation and minimise the risk of epithelial damage. 
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Subgroup 

considerations (if 

applicable) 

These strategies may be used when there is a need for local treatment 

where (i) systemic HT is contraindicated, as in iatrogenic POI, secondary to 

treatment for estrogen sensitive cancer (ii) in women who are averse to HT 

or (iii) still experience genitourinary symptoms despite an appropriate HT 

dose 

 

QUESTION  What treatments are available for genital-urinary symptoms in POI? 

GOOD PRACTICE POINT The guideline group currently does not recommend laser or thermal 

energy as standard care for genitourinary symptoms due to 

inconclusive evidence of benefit from RCTs.  

Justification Lack of evidence  
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X. POI and neurological function 

PICO  QUESTION:  WHAT ARE THE CONSEQUENCES OF POI  ON 

COGNITION/NEUROLOGICAL FUNCTION? 

 

Population POI 

- Turner 

- Non-Turner / surgical menopause 

Interventions  

Control  

Outcomes Neurological function  

Cognitive function  

Dementia  

Parkinson’s disease 

Self-reported memory loss 

Memory 

concentration 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause" OR "Turner syndrome") AND 

(“Neurological function” OR ”Cognitive function” OR Dementia OR  "Dementia"[Mesh] OR  “Parkinson’s 

disease” OR “Parkinson Disease” OR "Parkinson Disease"[Mesh] OR “memory loss” OR "Memory 

Disorders"[Mesh] OR Memory OR "Memory"[Mesh] OR  "Amnesia"[Mesh] OR concentration OR 

"Attention"[Mesh])   

 

Literature search was limited to the period between 01/01/2014 and 19/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches + manually added (X.1 and 

X.2 combined) 

  

824   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   746 

Full-text articles assessed for 

eligibility (X.1 and X.2 combined) 

  

78   

   Full-text articles excluded  

    58 

Papers included in the guideline   

20   

 

Evidence 

Summary of Findings Table  

Not applicable  

Evidence table  

Ref.  Study 

Type  

Patients  Interve

ntion / 

Diagno

stic test  

Cont

rol 

Outcome 

measures  

Effect size  Authors 

conclusion  

Comm

ents  

Cognitive impairment and dementia after non-iatrogenic POI 

(Georga

kis et 

al., 

2016) 

Revie

w  

13 studies   association of 

age at 

menopause/re

productive 

period (i) 

dementia and 

(ii) cognitive 

function 

Age at menopause (13 studies; 

19,449 participants) and 

reproductive period (4 studies; 

9916 participants) in the highest 

categories were not associated 

with odds of dementia (effect size 

[ES]: 0.97 [0.78-1.21]) and 

Alzheimer's disease (ES: 1.06 [0.71-

1.58]). Significant heterogeneity 

was however noted in both 

analyses (I2: 63.3%, p=0.003 and I2: 

72.6%, p=0.01, respectively).  

In 9/13 studies assessing cognitive 

function, advanced age at 

menopause/longer reproductive 

period was significantly associated 

with better cognitive 

performance/lower decline.  
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(Fu et 

al., 

2022). 

Revie

w  

22 studies (475 

9764 women)  

  association 

between any 

exposure (age 

of menarche, 

age at 

menopause, 

reproductive 

period, 

estradiol level) 

and any 

endpoint 

variable [all-

cause 

dementia, 

Alzheimer's 

disease (AD), 

vascular 

dementia (VD), 

cognitive 

impairment 

(CI)].  

Later menopause (≥45 vs <45 

years) was consistently associated 

with a lower risk of all-cause 

dementia (pooled RR: 0.87, 95%CI: 

0.78-0.97, I2=56.0%), AD (0.67, 

0.44-0.99, I2=78.3%), VD (0.87, 

0.80-0.94) and CI (0.82, 0.71-0.94, 

I2=19.3%)  

 

(Karami

trou et 

al., 

2023) 

Revie

w  

Eleven studies 

(nine assessed as 

of good and two 

as of fair 

quality)   (n = 

4,716,862).  

  association 

between EM 

or POI and the 

risk of 

dementia of 

any type 

Women with EM demonstrated a 

greater risk of dementia of any 

type than women of normal age at 

menopause (OR 1.37, 95 % CI 

1.22-1.54; I2 93%). However, after 

excluding a large retrospective 

cohort study, the results were 

altered (OR 1.07, 95 % CI 0.78-1.48; 

Ié 94%).  

Increased risk of dementia in 

women with POI (OR 1.18, 95 % CI 

1.15-1.21; Ié0%). Subgroup 

analysis showed that this risk was 

mostly evident in cohort studies, 

and those which included women 

with natural menopause. 

 

(Gong 

et al., 

2022).   

popula

tion-

based 

cohort 

study 

1,866 dementia 

cases were 

recorded in 

women  

  risk of incident 

all-cause 

dementia +  

associated 

with 

reproductive 

factors   

HR 1.32 (1.15, 1.51) (p = 0.008) for 

natural menopause at <47 

compared to 50 years; 1.12 (1.01, 

1.25) (p = 0.039) for hysterectomy; 

2.35 (1.06, 5.23) (p = 0.037) for 

hysterectomy with previous 

oophorectomy; and 0.80 (0.72, 

0.88) (p < 0.001) for oral 

contraceptive pills use.  

UK 

bioba

nk 

(Hao et 

al., 

2023). 

popula

tion-

based 

cohort 

study 

160 080 women 

who participated 

in the UK Biobank 

study 

  risk of all-

cause 

dementia+ 

link with 

menopause 

Compared to women with age at 

menopause of 46-50 years, women 

with earlier natural menopause 

younger than 40 years (1.36, 1.01-

1.83) and 41-45 years (1.19, 1.03-

1.39) had a higher risk of all-cause 

dementia, while late natural 

menopause >55 years was linked 

to lower risk of dementia (0.83, 

0.71-0.98). Compared to natural 

menopause, surgical menopause 

was associated with 10% higher 

risk of dementia (1.10, 0.98-1.24). 

UK 

bioba

nk 

(Coughl

an et 

cross-

sectio

292 cognitively 

unimpaired 

  regional tau at 

a given level 

There were 98 female HT users 

(52.2%) (past/current). Female sex 
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al., 

2023). 

nal 

study 

individuals, -  193 

females  

of Aβ, both 

measured with 

positron 

emission 

tomography 

(PET). 

Association 

with sex, age 

at menopause, 

and HT 

(standardized β = -0.41; 95% CI, -

0.97 to -0.32; P < .001), earlier age 

at menopause (standardized β = -

0.38; 95% CI, -0.14 to -0.09; P < 

.001), and HT use (standardized β 

= 0.31; 95% CI, 0.40-1.20; P = .008) 

were associated with higher 

regional tau PET in individuals with 

elevated 

Cognitive impairment and dementia after iatrogenic POI 

(Georga

kis et 

al., 

2019) 

Syste

matic 

review 

women having 

undergone 

surgical 

menopause 

11 eligible studies 

(N = 18,867).

 "(i) 

cohort and cross-

sectional studies 

comparing risk of 

dementia and 

Alzheimers 

disease, cognitive 

performance 

(single cognitive 

assessment in a 

cross-sectional 

setting), rate of 

cognitive decline 

(time-series 

assessments in a 

longitudinal 

setting), and the 

extent of neuro-

pathological 

indices of 

Alzheimers 

disease, between 

postmenopausal 

women having 

undergone a 

surgical 

menopause and 

postmenopausal 

women having 

experienced a 

natural 

menopause  

(ii) cohort or cross-

sectional studies 

of only women 

having undergone 

surgical 

menopause 

exploring the 

association of the 

age at surgery 

with the same 

outcomes (risk of 

dementia and 

Alzheimer's 

Surgic

al 

meno

pause  

 risk of 

dementia 

cognitive 

performance 

cognitive 

decline 

Alzheimers 

disease 

neuropatholog

ical indices 

risk of dementia no association for 

surgical menopause at any age RR: 

1.16, 95%CI: 0.94â€“1.43; 4studies, 

12,731 women; 891 dementia 

events) 

Higher risk with early surgical 

menopause (â‰¤45 years of age) 

(2 studies; RR: 1.70, 95%CI: 

1.07â€“2.69; 6256 women; 331 

dementia events).  

 

cognitive performance / cognitive 

decline 

Surgical menopause at any age 

was associated with faster decline 

in verbal memory, semantic 

memory, and processing speed, 

whereas early surgical menopause 

was further associated with faster 

global cognitive decline. 

(TABLE 2 FOR DETAILS) 

In cross-sectional analyses 

examining cognitive performance 

at a single time point, we found no 

significant associations between 

surgical menopause and cognitive 

performance in any of the 

examined domains 

 

Among women undergoing 

surgical menopause, a younger 

age at surgery was associated with 

faster decline in global cognition, 

semantic and episodic memory, 

worse performance in verbal 

fluency and executive function, 

and accumulation of Alzheimers 

neuropathology (3 Studies, TABLE 

3)" current evidence 

supports that surgical menopause 

induced by bilateral oophorectomy 

at a young age may be associated 

with higher risk of dementia and 

cognitive decline later in life. Yet, 

our review further identified 

literature gaps and thus calls for 

additional research encompassing 

data from large cohorts that 

Only 

system

atic 

review 

of 

oopho

recto

my 

and 

cogniti

ve 

declin

e or 

demen

tia 
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disease, cognitive 

performance, rate 

of cognitive 

decline, 

Alzheimers 

neuropathology 

indices)" 

should shed light in this clinically 

relevant field. 

(Bove et 

al., 

2014). 

2 

longit

udinal 

studie

s 

(total n = 1,884).   primary 

analysis :  

association 

between age 

at surgical 

menopause 

and decline in 

a global 

cognition 

score.  

Secondary 

analyses 

examined 

additional 

outcomes: 1) 

decline in 5 

cognitive 

subdomains 

and 2) a global 

measure of 

the burden of 

AD pathology. 

surgical menopause: 

earlier age at menopause was 

associated with  

- faster decline in global 

cognition (p = 0.0007), 

specifically episodic memory 

(p = 0.0003) and semantic 

memory (p = 0.002).  

- increased AD neuropathology 

(p = 0.038), in particular 

neuritic plaques (p = 0.013).  

HRT use for at least 10 years, when 

administered within a 5-year 

perimenopausal window, was 

associated with decreased decline 

in global cognition.  

No associations were seen in 

women who had natural 

menopause. 

 

(Rocca 

et al., 

2021a). 

case-

contro

l study 

and 

cross-

sectio

nal 

study 

283 women with 

MCI (10.4%) and 

2449 women 

without cognitive 

impairment 

(89.6%). 

 

cross-sectional 

study:  625 women 

with a history of 

BSO (median [IQR] 

age, 75 [70-82] 

years) and 2107 

women without a 

history of BSO 

(median [IQR] age, 

73 [65-80] years). 

  mild cognitive 

impairment 

(MCI)  

global or 

domain-

specific 

cognitive 

performance. 

BSO before menopause and 

before age 46 years was 

associated with clinically 

diagnosed MCI (adjusted OR, 2.21; 

95% CI, 1.41-3.45; P < .001)  

The presence of an association 

with MCI varied by surgical 

indication, with an association 

among 259 women with BSO 

before menopause and before age 

50 years for the indication of 

benign ovarian condition (aOR, 

2.43; 95% CI, 1.36-4.33; P = .003) 

but not for cancer or no ovarian 

condition. The presence of an 

association did not vary by 

estrogen therapy after BSO 

 

Premenopausal BSO was 

associated with decreased global 

cognition z score (β, −0.17; 95% CI, 

−0.32 to −0.03; P = .02), attention 

and executive domain z score (β, 

−0.21; 95% CI, −0.36 to −0.05; P = 

.009), and Short Test of Mental 

Status score (β, −0.51; 95%CI, 

−0.95 to −0.08; P =.02) 

combi

ning 

data 

from 

the 

Mayo 

Clinic 

Study 

of 

Aging 

(MCSA

) and 

the 

Roche

ster 

Epide

miolo

gy 

Project 

(REP) 

medic

al 

record

–

linkag

e 

system

. 

(Uldbjer

g et al., 

2022). 

prospe

ctive 

cohort 

study 

24,851 female 

nurses from the 

Danish Nurse 

  Dementia & 

BSO 

association 

1,238 (5.0%) nurses developed 

dementia and 1,969 (7.9%)/1,016 

(4.1%) contributed person-time 
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Cohort. Nurses 

were followed 

from age 60 years 

or entry into the 

cohort, whichever 

came last, until 

date of dementia, 

death, emigration 

or end of follow-

up (December 31, 

2018), whichever 

came first. 

after bilateral-/unilateral 

oophorectomy.  

In adjusted analyses, an 18% 

higher rate of dementia was 

observed following BSO (aRR 1.18: 

95% CI, 0.89-1.56) and 13% lower 

rate (aRR 0.87: 95% CI, 0.59-1.23) 

following unilateral oophorectomy 

compared to nurses who retained 

their ovaries. 

(Blümel 

et al., 

2022).    

Case 

contro

l study 

healthy 

postmenopausal 

women aged 60 

years and over 

from six Latin 

American 

countries 

941 women;  

 

30.2% 

had 

under

gone 

bilater

al 

oopho

recto

my 

and 

40.3%

had 

used 

MHT. 

A total 

of 232 

wome

n 

(24.7%

) had 

MCI. 

 mild cognitive 

impairment 

(MCI) 

MCI:  

women with intact 

ovaries, higher 

prevalence in non-

MHT users as 

compared to MHT 

users (29.3% vs. 

11.7%; OR 0.32; 

95% CI 

0.20â€“0.51) 

oophorectomized 

women, higher 

prevalence in non-

MHT users 

compared to MHT 

users (45.2% vs. 

12.8% ; OR 0.18; 

95% 

CI0.10â€“0.32) 

 

Logistic regression 

analysis:  

Variables 

associated with 

MCI  

- age>65 years 

(OR 1.69; 95% CI 

1.20â€“2.38) 

- parity (having>2 

children; OR 1.69; 

95% CI 

1.21â€“2.37) 

- bilateral 

oophorectomy 

(OR 1.56; 95% CI 

1.09â€“2.24) 

- hypertension (OR 

1.41; 95% CI 

1.01â€“1.96) 

- being sexually 

active (OR 0.56; 

95% CI 

0.40â€“0.79) 

- education>12 

years (OR 0.46; 

95% CI 

0.32â€“0.65)  

Age, parity, 

bilateral 

oophorecto

my and 

hypertensio

n are 

independent 

factors 

associated 

with MCI; 

contrary to 

this, higher 

educational 

level, 

maintaining 

sexual 

activity and 

using MHT 

are 

protective 

factors. 

Origin

al data 

on 

bilater

al 

oopho

recto

my. Six 

Latin 

Ameri

can 

countr

ies. 
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- MHT use (OR 

0.31; 95% CI 

0.21â€“0.46) 

(Hao et 

al., 

2023) 

       See 

above 

(Fernán

dez-

Pena et 

al., 

2024). 

 201 women, of 

whom 67 

underwent 

premenopausal 

BSO and 

hysterectomy 

surgery (39 were 

mothers) 

Age matched 

controls 

Clinica

l 

status 

MRI 

 cortical brain 

differences 

associated 

with surgical 

menopause + 

mitigating 

factors 

significant atrophy in the frontal 

and temporal regions in women 

who experienced surgical 

menopause. Nulliparous women 

with surgical menopause showed 

significant lower cortical volume in 

the left temporal gyrus extending 

to the medial temporal lobe 

cortex, as well as in the precuneus 

bilaterally compared to parous 

women with surgical menopause; 

whereas our results revealed no 

significant differences between 

parous women with surgical 

menopause and both parous and 

nulliparous women who reached a 

non-surgical menopause. 

Furthermore, in the surgical 

menopause group, we found a 

negative correlation between 

cortical volume and age at first 

pregnancy in the temporal lobe. 

UK 

Bioban

k 

(Hassan 

et al., 

2024). 

review Hx + BSO vs 

women who had a 

hysterectomy with 

ovarian 

conservation or no 

surgery. 

  Hx+ BSO =< 

different 

associations  

Hx + BSO:  

decreased risk of breast cancer 

(HR, 0.78; 95% CI, 0.73e0.84)  

 increased risk of colorectal cancer 

(hazard ratio, 1.27; 95% confidence 

interval, 1.10e1.47).  

increased risk of total 

cardiovascular diseases, coronary 

heart disease, and stroke with 

hazard ratios of 1.18 (95% 

confidence interval, 1.11e1.25), 

1.17 (95% confidence interval, 

1.10e1.25), and 1.20 (95% 

confidence interval, 1.10e1.31), 

respectively 

Hx+BSO before the age of 50 

years  

increased risk of hyperlipidemia 

(hazard ratio, 1.44; 95% confidence 

interval, 1.25e1.65),  

diabetes mellitus (hazard ratio, 

1.16; 95% confidence interval, 

1.09e1.24),  

hypertension (hazard ratio, 1.13; 

95% confidence interval, 

1.06e1.20),  

dementia (hazard ratio, 1.70; 95% 

confidence interval, 1.07e2.69),  

depression (hazard ratio, 1.39; 95% 

confidence interval, 1.22e1.60).  
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The evidence on the association 

with all-cause mortality in young 

women showed substantial 

heterogeneity between the studies 

(Ié=85%, P<0.01)  

(Rocca 

et al., 

2017). 

report premenopausal 

women who BSO 

for a 

noncancerous 

condition before 

age 50 years  

Matched controls 

born in the same 

year (±1 year) who 

had not 

undergone BSO 

  accelerated 

aging 

women who underwent 

oophorectomy before age 46 years 

experienced an accelerated rate of 

accumulation of the 18 chronic 

conditions considered together 

(HR 1.24; 95% CI: 1.12, 1.37; p < 

.001). The single-year incidence 

rate of new conditions was most 

different in the first 6 years after 

oophorectomy but the difference 

attenuated thereafter. 

 

Dementia: 1.4% in patients – 1.0% 

in controls;  

Roche

ster 

Epide

miolo

gy 

Project 

record

s-

linkag

e 

system 

Parkinsonism and Parkinson’s disease after iatrogenic POI 

(Rocca 

et al., 

2022).    

cohort 

study 

2750women BSO 

for a benign 

indication before 

spontaneous 

menopause + 

2749 age-

matchedwomen 

  Incidence and 

risk of 

parkinsonism 

or PD, with 

diagnoses 

confirmed by 

in-person 

examination or 

medical record 

review. 

Bilateral oophorectomy was 

associated with an increased risk 

of parkinsonism overall (HR 1.59; 

95% CI, 1.02-2.46) and in women 

younger than 43 years at 

oophorectomy (HR, 7.67; 95% CI, 

1.77-33.27). There was a pattern of 

increasing risk with younger age at 

the time of oophorectomy using 4 

age strata (ⱖ50 years: HR, 1.43 

[95% CI, 0.50-4.15]; 46-49 years: 

HR, 1.55 [95% CI, 0.79-3.07]; 40-45 

years: HR, 1.36 [95% CI, 0.64-2.89]; 

<40 years: HR, 8.82 [95% CI, 1.08-

72.00]; P = .02 for trend). The 

number needed to harm was 53 

women overall and 27 women 

younger than 43 years at the time 

of oophorectomy. Bilateral 

oophorectomy was also associated 

with an increased risk of PD in 

women younger than 43 years at 

oophorectomy (HR, 5.00; 95% CI, 

1.10-22.70), with a number needed 

to harm of 48 women. 

Roche

ster 

Epide

miolo

gy 

Project 

record

s-

linkag

e 

system 

(Lv et 

al., 

2017). 

Revie

w - 6 

case-

contro

l and 5 

cohort 

studie

s 

 oopho

recto

my  

 

Age at 

meno

pause 

- type 

of 

meno

pause 

(natur

al/surg

ical) - 

 risk of 

Parkinson's 

disease 

The pooled relative risks (RRs) of 

PD risk:  

 

use of OCs (ever versus never):  

1.00 (95% CI: 0.79â€“1.28)  

age at menopause: 0.98 (95% CI: 

0.75â€“1.29)   

type of menopause (surgical 

versus natural) : 0.93 (95% 

CI:0.68â€“1.29) 

 

In the subgroup analysis stratified 

by study design, age, caffeine 

intake and smoking, an inverse 

association was found between 

surgical menopause and risk of PD 
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OCP 

use 

for those adjusting for caffeine 

intake (RR: 0.67,95% CI: 

0.45â€“0.99) and smoking (RR: 

0.77, 95% CI: 0.63â€“0.94); while a 

positive association was found 

between surgical menopause and 

PD risk for those not adjusting for 

smoking (RR: 1.91, 95% CI: 1.29 

“2.83). 

Findings from this meta-analysis of 

observational studies overall 

revealed no significant 

associations between ever use of 

OCs, age at menarche, age at 

menopause, fertile lifespan, parity, 

and the risk of PD in women. 

(Ibrahi

m et al., 

2022). 

Retros

pectiv

e  

76 women with PD 

+ 80 controls 

  Association 

with Hx before 

menopause 

OR and RR of PD was significantly 

higher after surgical menopause in 

the study group (30 [39.5%]) 

compared to controls (17 

[21.25%]), (OR 2.4 [95% CI: 1.19–

4.8]; p = 0.01, RR 1.9 [95% CI: 1.12–

3.1]; p = 0.016). In addition, the OR 

and RR of PD was significantly 

higher after BSO in the study 

group (19 [25%]) compared to 

controls (8 [10%]), (OR 3.0 [95% CI: 

1.22–7.4]; p = 0.016, RR 2.5 [95% 

CI: 1.16–5.4]; p = 0.01). 

 

(Pesce 

et al., 

2023).  

Popula

tion 

based 

study 

1165 incident 

Parkinson disease 

cases during a 

mean follow-up of 

22.0 years  

  Association 

with 

menopause/P

OI 

Women with artificial (surgical, 

iatrogenic) menopause were at 

greater risk than women with 

natural menopause (HR=1.28, 95% 

CI=1.09–1.47), especially when 

artificial menopause occurred at 

an early age (≤45.0 years). 

Postmenopausal hormone therapy 

tended to mitigate greater risk 

associated with artificial or early 

menopause (≤45.0 years) 

E3N 

study 

Other neurological diseases after iatrogenic POI 

(Huo et 

al., 

2021). 

Cohort 

study 

Premenopausal 

Bilateral 

Oophorectomy 

1653 women 

1653 age-matched 

women (control) 

  Restless Legs 

Syndrome 

restless legs syndrome before the 

index date (32 women [1.9%] vs 14 

women [0.8%]; P = .008). Women 

who underwent bilateral 

oophorectomy prior to natural 

menopause had a higher risk of 

restless legs syndrome after the 

index date compared with women 

in the reference group (120 

diagnoses vs 74 diagnoses), with 

an adjusted hazard ratio (HR) of 

1.44 (95% CI, 1.08-1.92; P = .01). 

After stratification by indication for 

the bilateral oophorectomy, there 

was an increased risk of restless 

legs syndrome among women 

without a benign ovarian condition 

(HR, 1.52; 95% CI, 1.03-2.25; P = 

.04) but not among women with a 

benign condition (HR, 1.25; 95% 

Mayo 

Clinic 

Cohort 

Study 
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CI, 0.80-1.96; P = .34). Treatment 

with estrogen therapy through the 

age of 46 years in women who 

underwent bilateral oophorectomy 

at younger ages was not 

associated with a difference in risk. 

(Hassan 

et al., 

2024). 

       See 

above  

 . 

Evidence to recommendations 

QUESTION  WHAT ARE THE CONSEQUENCES OF POI ON 

COGNITION/NEUROLOGICAL FUNCTION? 

RECOMMENDATION  HCPs and women should be aware that POI is associated with an 

increased risk of cognitive impairment and dementia.  

The possible detrimental effect on cognition and increased risk of 

dementia, parkinsonism, and other neurologic diseases should be 

discussed when planning bilateral oophorectomy under the age of 

45 years, especially for women at an average risk of ovarian cancer.  

Desirable effects Although the cut-off age used to separate early menopause from late 

menopause varied across studies, there is adequate evidence that younger 

age at menopause (either spontaneous or iatrogenic) is associated with 

increased risk of dementia, parkinsonism, and possibly other neurological 

diseases. These findings should apply also to POI. 

Undesirable effects   

Certainty of evidence  Low – observational data only 

Values   Awareness and prevention  

Balance of effects Strong recommendation for awareness im women with POI and clinicians, 

and strong recommendation to consider the effects upon deciding for 

BSO 

Resource use, equity, 

acceptability and 

feasibility  

NA 

Subgroup 

considerations  

NA 
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PICO  QUESTION:  WHAT ARE THE MANAGEMENT OPTIONS FOR THE EFFECT OF 

POI  ON COGNITION/NEUROLOGICAL FUNCTION? 

 

Population POI 

- Turner 

- Non-Turner / surgical menopause 

Interventions sex steroid replacement therapy 

Control  

Outcomes Neurological function  

Cognitive function  

Dementia  

Parkinson’s disease 

Self-reported memory loss 

Memory   

concentration 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (estrogen OR estradiol OR 

“contraceptive ring” OR progesterone OR progestagen OR progestogen OR progestogens OR “Cyclic 

medroxyprogesterone acetate” OR “Norethisterone” OR “dydrogesterone” OR “oral contraceptives” OR 

“oral contraceptive pill” OR OCP OR COCP OR “Levonorgestrel intrauterine device” OR Androgen OR 

“androgenic hormone” OR testosterone OR “dihydroepiandrostendione” OR DHEA OR 

Dehydroepiandrosterone OR HRT OR “hormone replacement therapy”) AND (“Neurological function” OR 

”Cognitive function” OR Dementia OR  "Dementia"[Mesh] OR  “Parkinson’s disease” OR “Parkinson Disease” 

OR "Parkinson Disease"[Mesh] OR “memory loss” OR "Memory Disorders"[Mesh] OR Memory OR 

"Memory"[Mesh] OR  "Amnesia"[Mesh] OR concentration OR "Attention"[Mesh]) 

 

Literature search was limited to the period between 01/01/2014 and 19/01/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

Records identified through database 

searches + manually added (X.1 and 

X.2 combined) 

  

824   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   746 

Full-text articles assessed for 

eligibility (X.1 and X.2 combined) 

  

78   

   Full-text articles excluded  

    67 

Papers included in the guideline   

11   

 

(Bove et al., 2014) 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Long-term estrogen replacement therapy for cognitive impairment and dementia after POI 

(Ryan 

et al., 

2014) 

Popula

tion-

based 

cohort 

study. 

 

4868 

women 

≥65 yo 

 

371 POI 

107 POI + HT  2264 POI 

and no 

HT 

 

 

HT at the 

time of 

premature 

menopause 

appeared 

beneficial for 

later-life 

visual 

memory but 

increased 

the risk of 

poor verbal 

fluency.  

French 

Three-City 

Study 

(Hao 

et al., 

2023) 

popula

tion-

based 

cohort 

study 

POI / 

menopaus

e  

MHT use (ever 

use) 

No MHT HR for all-

cause 

dementia, 

Alzheimer'

s disease 

(AD) and 

Women with 

early natural 

menopause 

without taking 

MHT at 

baseline had 

 UK 

Biobank 
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vascular 

dementia 

(VD) 

an increased 

risk of AD 

(1.36, 1.03–

1.81), while no 

such 

relationship 

was observed 

in those taking 

MHT at 

baseline (1.03, 

0.78–1.37) 

(Rocca 

et al., 

2021a

) 

case-

contro

l study 

and 

cross-

sectio

nal 

study 

283 

women 

with MCI 

(10.4%) 

and 2449 

women 

without 

cognitive 

impairmen

t (89.6%). 

 

cross-

sectional 

study:  625 

women 

with a 

history of 

BSO 

(median 

[IQR] age, 

75 [70-82] 

years) and 

2107 

women 

without a 

history of 

BSO 

(median 

[IQR] age, 

73 [65-80] 

years). 

  mild 

cognitive 

impairmen

t (MCI)  

global or 

domain-

specific 

cognitive 

performan

ce. 

BSO before 

menopause 

and before 

age 46 years 

was associated 

with clinically 

diagnosed 

MCI (adjusted 

OR, 2.21; 95% 

CI, 1.41-3.45; P 

< .001)  

The presence 

of an 

association 

with MCI 

varied by 

surgical 

indication, 

with an 

association 

among 259 

women with 

BSO before 

menopause 

and before 

age 50 years 

for the 

indication of 

benign ovarian 

condition 

(aOR, 2.43; 

95% CI, 1.36-

4.33; P = .003) 

but not for 

cancer or no 

ovarian 

condition. The 

presence of an 

association did 

not vary by 

estrogen 

therapy after 

BSO 

 

Premenopausa

l BSO was 

associated 

with 

decreased 

global 

cognition z 

score (β, 

combining 

data from 

the Mayo 

Clinic Study 

of Aging 

(MCSA) and 

the 

Rochester 

Epidemiolog

y Project 

(REP) 

medical 

record–

linkage 

system. 

case-

control 

study and 

cross-

sectional 

study 
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−0.17; 95% CI, 

−0.32 to 

−0.03; P = .02), 

attention and 

executive 

domain z 

score (β, 

−0.21; 95% CI, 

−0.36 to 

−0.05; P = 

.009), and 

Short Test of 

Mental Status 

score (β, 

−0.51; 95%CI, 

−0.95 to 

−0.08; P =.02) 

(Blüm

el et 

al., 

2022) 

Case 

contro

l study 

 

healthy 

postmeno

pausal 

women 

aged 60 

years and 

over from 

six Latin 

American 

countries 

 

941 

women; 

30.2% had 

undergon

e bilateral 

oophorect

omy and 

40.3%had 

used MHT. 

A total of 

232 

women 

(24.7%) 

had MCI. 

   "MCI:  

women with 

intact ovaries, 

higher 

prevalence in 

non-MHT 

users as 

compared to 

MHT users 

(29.3% vs. 

11.7%; OR 

0.32; 95% CI 

0.20â€“0.51) 

oophorectomi

zed women, 

higher 

prevalence in 

non-MHT 

users 

compared to 

MHT users 

(45.2% vs. 

12.8% ; OR 

0.18; 95% 

CI0.10â€“0.32) 

 

Logistic 

regression 

analysis:  

Variables 

associated 

with MCI  

- age>65 years 

(OR 1.69; 95% 

CI 1.20â€“2.38) 

- parity 

(having>2 

children; OR 

1.69; 95% CI 

1.21â€“2.37) 

- bilateral 

oophorectomy 

Age, parity, 

bilateral 

oophorecto

my and 

hypertensio

n are 

independent 

factors 

associated 

with MCI; 

contrary to 

this, higher 

educational 

level, 

maintaining 

sexual 

activity and 

using MHT 

are 

protective 

factors. 
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(OR 1.56; 95% 

CI 1.09â€“2.24) 

- hypertension 

(OR 1.41; 95% 

CI 1.01â€“1.96) 

- being 

sexually active 

(OR 0.56; 95% 

CI 0.40â€“0.79) 

- 

education>12 

years (OR 0.46; 

95% CI 

0.32â€“0.65)  

- MHT use (OR 

0.31; 95% CI 

0.21â€“0.46)" 

(Gleas

on et 

al., 

2015) 

RCT  727 

women 

enrolled  

 

52.6 y old, 

and 1.4 y 

past their 

last 

menstrual 

period 

Group 1 

(n=220) : 4 y 

of 0.45 mg/d 

oral 

conjugated 

equine 

estrogens (o-

CEE) plus 200 

mg/d 

micronized 

progesterone 

(m-P) for the 

first 12 d of 

each month,  

Group 1 

(n=211)  50 

μg/d 

transdermal 

estradiol (t-E2) 

plus 200 mg/d 

m-P for the 

first 12 d of 

each month, -  

Control 

(n=262) 

placebo 

pills and 

patches 

Modified 

Mini-

Mental 

State 

examinatio

n; four 

cognitive 

factors: 

verbal 

learning/m

emory, 

auditory 

attention/

working 

memory, 

visual 

attention/

executive 

function, 

and 

speeded 

language/

mental 

flexibility; 

and a 

mood 

measure, 

the Profile 

of Mood 

States 

(POMS) 

No treatment-related benefits 

were found on cognitive 

outcomes. For mood, model 

estimates indicated that 

women treated with o-CEE 

showed improvements in 

depression and anxiety 

symptoms over the 48 mo of 

treatment, compared to 

women on placebo. The model 

estimate for the depression 

subscale was −5.36 × 10−2 

(95% CI, −8.27 × 10−2 to 

−2.44 × 10−2; ES = 0.49, p < 

0.001) and for the anxiety 

subscale was −3.01 × 10−2 

(95% CI, −5.09 × 10−2 to 

−9.34 × 10−3; ES = 0.26, p < 

0.001). Mood outcomes for 

women randomized to t-E2 

were similar to those for 

women on placebo. 

Missing 

data (n = 

662 in 

cognitive 

analyses, 

and n = 

661 in 

mood 

analyses) 

 

Treatment 

for 4 years  

(Hend

erson 

et al., 

2016) 

RCT  567 

women  

healthy 

women 

within 6 

years of 

menopaus

e or 10+ 

years after 

menopaus

e 

oral 17β-

estradiol 1 

mg/d 

 

Women with a 

uterus 

received cyclic 

micronized 

progesterone 

vaginal gel or 

placebo.  

Placebo The 

primary 

outcome:  

change in 

a 

standardiz

ed 

composite 

of 

neuropsyc

hological 

test scores 

assessing 

For verbal memory, the mean 

estradiol minus placebo 

standardized difference in 

composite scores (−0.06, 95% 

CI  −0.22 to 0.09) was not 

significant (2-tailed p = 0.33).  

Differences were similar in 

early and late postmenopause 

groups (2-tailed 

interaction p = 0.88).  

Interactions between 

postmenopause groups and 

differences between treatment 

treatment 

duration 

of 57 

months. 
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verbal 

episodic 

memory.  

(assessed 

at 2.5 and 

5 years) 

Secondary 

outcome:  

executive 

functions 

and global 

cognition. 

groups were not significant for 

executive functions or global 

cognition. 

(Rocca 

et al., 

2014) 

 invite

d 

review 

   Impact on cognition 

 

 

the effects of estrogen on the brain are probably beneficial 

when initiated early after menopause, but when vascular or 

degenerative lesions have occurred estrogen cannot 

reverse the lesions or halt progression 

 

A combination of current scientific evidence from animal 

studies and from observational studies suggests that 

estrogen is neuroprotective against cognitive decline and 

dementia; however, the neuroprotective effects are 

dependent on age at the time of initiation, type of 

menopause, and stage in menopause. The apparent 

contradiction of results between observational studies and 

clinical trials may be explained by the timing hypothesis 

(Rocca 

et al., 

2021b

) 

invited 

review 

   scientific evidence about the optimal dose, route of 

administration, or length of treatment for ERT is not 

available. With some major simplification, a common 

recommendation is to treat women after bilateral 

oophorectomy with transdermal 17β estradiol at 100 μg/day 

(or higher), or with a therapeutic equivalent, starting 

immediately after surgery and continuing up to age 50–51 

years (see Figure 1). The objective of dosing ERT is to 

achieve a blood level of estradiol approximating the 

physiologic level of the early follicular phase. However, the 

optimal dose may vary across women (individualized 

optimal dose).  

Long-term estrogen replacement therapy for other neurologic diseases after POI 

(Rocca 

et al., 

2022) 

cohort 

stud 

2750 

women 

after BSO 

for a 

benign 

Estrogen 

therapy 

No 

Estrogen 

therapy  

Incidence 

and risk of 

parkinsoni

sm or PD 

Parkinsonism 

With ERT 

HR 1.72 (0.54-

5.53) 

Bilateral 

oophorecto

my was also 

associated 

with an 

Mayo 

Clinic 

Cohort 

Study 
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indication 

before 

spontaneo

us 

menopaus

e between 

January 1, 

1950, and 

December 

31, 2007 

(oophorec

tomy 

cohort), 

and 2749 

age-

matchedw

omen who 

did not 

undergo 

BSO 

 

Age group 

< 45 YO 

No ERT 

HR; 2.05 (0.80-

5.23) 

 

Parkinson 

disease 

With ERT 

HR 1.53 (0.29-

8.23) 

No ERT 

HR; 2.75 (0.84-

9.04) 

 

increased 

risk of PD in 

women 

younger 

than 43 

years at 

oophorecto

my (HR, 

5.00; 95% CI, 

1.10-22.70), 

with a 

number 

needed to 

harm of 48 

women. 

Among 

women who 

underwent 

oophorecto

my at 45 

years and 

younger, the 

risk was 

lower in 

women who 

received 

estrogen 

after the 

procedure 

and through 

age 50 years 

compared 

withwomen

who did not. 

(Pesce 

et al., 

2023) 

cohort 

stud 

98068 

women 

aged 40–

65 years in 

1990 

followed 

until 2018. 

MHT No MHT Incidence 

and risk of 

parkinsoni

sm or PD 

 

Women with artificial (surgical, 

iatrogenic) menopause were at 

greater risk than women with 

natural menopause (HR=1.28, 

95% CI=1.09–1.47), especially 

when artificial menopause 

occurred at an early age 

(≤45.0 years). Postmenopausal 

hormone therapy tended to 

mitigate greater risk 

associated with artificial or 

early menopause (≤45.0 years). 

E3N 

cohort 

study 

(Huo 

et al., 

2021) 

cohort 

stud 

1653 

women 

who 

underwent 

premenop

ausal BSO 

before the 

age of 50 

years for a 

benign 

indication  

1653 age-

matched 

women  

estrogen 

therapy 

No MHT Diagnosis 

of restless 

legs 

syndrome 

Women who underwent BSO 

had higher risk of restless legs 

syndrome before the index date 

(32 women [1.9%] vs 14 women 

[0.8%]; P = .008). 

 

+ a higher risk of restless legs 

syndrome after the index date 

(120 diagnoses vs 74 

diagnoses) 

Treatment with estrogen 

therapy through the age of 46 

years was not associated with a 

difference in risk. 

Mayo 

Clinic 

Cohort 

Study 
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Evidence to recommendations 

QUESTION  What are the management options for the effect of POI on 

cognition/neurological function? 

RECOMMENDATION HT is recommended in women with POI until the usual age of 

menopause to reduce the possible risk of cognitive impairment and 

dementia. 

HT may be recommended in women with POI to protect neurological 

function even in the absence of menopausal symptoms.  

Desirable effects Several long-term cohort studies or case-control studies suggest that 

women with POI caused by oophorectomy who did not receive ERT had 

accelerated cognitive decline and an increased risk for dementia and 

possibly other neurologic diseases compared to women who received ERT.  

Undesirable effects   

Certainty of evidence   

Values    

Balance of effects Some of the inconsistent findings may be explained by differences in study 

design, quality of the data, lack of stratification by age at oophorectomy, 

inadequate length of follow-up to detect dementia or other diseases, or 

lack of data on hormone treatment. Two studies confirmed a protective 

effect of ERT also after non-iatrogenic POI. 

Resource use, equity, 

acceptability and 

feasibility  

NA 

 

QUESTION  What are the management options for the effect of POI on 

cognition/neurological function? 

GOOD PRACTICE POINT 

The guideline group recommends that women with POI should be 

encouraged to adopt a healthy lifestyle (including physical activity, 

healthy diet, avoiding smoking, and maintaining normal body 

weight) to reduce the risk of cognitive impairment and dementia. 

  Hormone treatment should probably be part of a lifestyle change to reduce risk 

for vascular disorders associated with age-related cognitive impairment and 

dementia, such as lowering abdominal fat, hypertension, hyperlipidaemia, and 

insulin resistance risk in midlife by cessation of smoking, exercising, and eating a 

healthy diet (Clifford, 2009, Lazar et al., 2021). 

Lifestyle interventions may reduce the risk of cognitive impairment and dementia, 

but also mediate other sequelae related to POI. Advice regarding modifiable risk 

factors should be provided.   
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XI. HRT  
Hormone therapy (HT) in POI: Principles and indications 

RECOMMENDATION/ 

GOOD PRACTICE POINT 

HT is recommended for women with POI until the usual age of menopause 

for primary prevention to reduce the risk of morbidity and mortality, 

whether there are estrogen deficiency symptoms or not. 

Women with POI should be advised that HT is recommended for the 

treatment of symptoms due to low estrogen concentrations. 

The guideline group recommends that when women with POI reach the 

age at which usual menopause occurs, HCPs consider the need for 

continued HT based on a personalized risk–benefit assessment and 

current evidence. 

The guideline group recommends that HCPs advise women with POI that 

hormone replacement therapy (HRT) does not provide contraception, in 

order to assist them with their family planning 

In women with POI with evidence of intermittent ovarian function and 

desiring natural pregnancy, recommendations for HRT remain unchanged 

and do not impact chances of natural conception. A sequential HRT 

regimen is recommended. 

^ 

 

XI.1. HRT Risks 

PICO  QUESTION:  WHAT ARE THE RISKS OF HORMONE THERAPY? 

 

Population POI patients  

(not postmenopausal women) 

Interventions Estrogen replacement/sex steroid replacement  - Different options as discussed under 

XI;3 HT treatment options 

Control (No estrogen replacement)  

Outcomes Risk, side effect; adverse event, Safety, Mortality  

Cancer, breast cancer, Endometrial cancer endometrial hyperplasia, colorectal cancer  

Cardiovascular events, pulmonary embolism, thrombosis, blood clot, venous 

thromboembolism, VTE, deep vein thrombosis, DVT, Thromboembolism, thrombosis, Coronary 

heart disease, ischaemic heart disease, myocardial infarction, cardiac death, Stroke  

hip fracture  

dementia   

liver function  

Irregular vaginal bleeding 

 

Search strings  

Database Search String 

PUBMED 
("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

http://en.wikipedia.org/wiki/Colorectal_cancer
http://en.wikipedia.org/wiki/Pulmonary_embolism
http://en.wikipedia.org/wiki/Hip_fracture
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amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (estrogen OR estradiol OR 

“contraceptive ring” OR progesterone OR progestagen OR progestogen OR “Cyclic medroxyprogesterone 

acetate” OR “Oral micronized progesterone” OR “Norethisterone” OR “dydrogesterone” OR “natural 

progestogens” OR “vaginal progestogens” OR “synthetic progestogens” OR “oral contraceptives” OR “oral 

contraceptive pill” OR OCP OR COCP OR “Levonogestrel intrauterine device” OR Androgen OR “androgenic 

hormone” OR testosterone OR "Testosterone"[Mesh] OR DHEA OR “dihydroepiandrostendione” OR 

Dehydroepiandrosterone OR HRT OR “hormone replacement therapy” OR “hormone replacement” OR 

“Menopausal hormone therapy”) AND (Risk OR “side effect” OR “adverse event” OR "adverse effects" 

[Subheading] OR safety OR cancer OR “endometrial hyperplasia” OR “Cardiovascular event” OR 

Thromboembolism OR thrombosis OR Mortality OR “Coronary heart disease” OR “ischaemic heart disease” 

OR “myocardial infarction” OR “cardiac death” OR Stroke OR “pulmonary embolism” OR “blood clot” OR 

“hip fracture” OR “dementia” OR “liver function” OR “Irregular vaginal bleeding”) 

 

Literature search was limited to the period between 01/01/2014 and 24/10/2022, and updated 

19/01/2024. Studies and data published prior to 01/01/2014 were assessed in the development of the 

POI Guideline 2015. Where still relevant, and in absence of newer data, the studies and data published 

prior to 01/01/2014 were retained.  
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Flowchart 

Records identified through 

database searches 

  

1162   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   1077 

Full-text articles assessed for 

eligibility (combined with XI.3 and 

XI.5) 

  

85   

   Full-text articles excluded  

   65 

Papers included in the guideline   

20   

 

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table - Risk of breast cancer 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  

Authors conclusion  

Comments  

Risk of breast cancer 

(Allen-

Brady et 

al., 

2024) 

Case-

contro

l 

popula

tion-

based 

study 

Women 

with POI 

(n = 613) 

 

Relatives 

were 

linked 

using the 

Utah 

Population 

Database 

records 

from 1995 

to 2022 - 

Utah  

  relative 

risk of 

cancer in 

women 

with POI 

and 

relatives  

 

Whole 

genome 

sequencin

g was 

performed 

on a 

subset of 

women.  

  

Breast cancer was increased in 

women with POI (OR, 2.20; 

95% CI, 1.30-3.47; P = .0023) 

and there was a nominally 

significant increase in ovarian 

cancer.    

Second-degree relatives : 

increased risk of breast (OR, 

1.28; 95% CI, 1.08-1.52; P = 

.0078) and colon cancer (OR, 

1.50; 95% CI, 1.14-1.94; P = 

.0036).  

Prostate cancer was increased 

in first- (OR, 1.64; 95% CI, 1.18-

2.23; P = .0026), second- (OR, 

1.54; 95% CI, 1.32-1.79; P < 

.001), and third-degree 

Causal and 

candidate 

genes 

were 

identified. 
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relatives (OR, 1.33; 95% CI, 

1.20-1.48; P < .001). 

Data suggest common genetic 

risk for POI and reproductive 

cancers 

(Bosze 

et al., 

2006). 

Letter 62 women 

with 

Turner 

syndrome 

prolonged (> 

25 years) use 

of combined 

HT 

commencing 

at the age of 

11-19 years 

 breast 

density 

(Mammog

raphy 

from the 

age of 35-

40 years) 

none of these women had an 

increase in breast density  

none of these women were 

diagnosed with breast cancer 

or a benign breast disorder 

Report, 

not formal 

study 

(Benetti

-Pinto 

et al., 

2014) 

cohort 

study 

56 women 

with POI  

 

mean (SD) 

age at 

diagnosis 

was 32.35 

(5.95) 

years.  

taking HRT  not 

taking 

HRT 

breast 

density 

(Mammog

raphy 

from the 

age of 35-

40 years) 

at 2 

timepoints  

Mean (SD) 

interval 

between 

mammogr

ams was 

5.25 (3) 

years 

Mean (SD) percentage of 

mammographic density PMD 

decreased from 27.78% 

(21.04%) to 17.53% (15.71%) (P 

= 0.007). Comparing PMD 

between women taking HRT 

and those not taking HRT, we 

observed no significant 

differences. 

no significant difference in 

mammographic density 

between the groups 

5-year 

period 

(van 

Barele 

et al., 

2021) 

RCT women  

(N = 

114)   with 

a high risk 

of breast 

cancer 

(familial 

risk +/- 

BRCA1/2 

mutation)  

Controls; 

women 

aged 30-

50 years 

who had 

undergon

e RRBSO 

tibolone  conjugat

ed 

estrogen

s with 

medroxy

progeste

rone 

acetate 

(CEE-

MPA); 

Breast 

density  

Breast density decreased by 

46% in untreated women, 39% 

in tibolone treated women and 

17% in CEE -MPA treated 

women; the difference in the 

latter group versus the 

untreated group was 

significant (p=0.017) 

A decline in breast density is 

seen after premenopausal 

RRSO despite the use of both 

CEE + MPA or tibolone, 

although lower breast density 

is seen after tibolone use.  

 

(Collab

orative 

Group 

on 

Hormon

al 

Factors 

in 

Breast 

Cancer., 

2012) 

Meta-

analysi

s of 

Individ

ual 

data 

from 

117 

epide

miolo

gical 

studie

s, 

118 964 

women 

with 

invasive 

breast 

cancer and 

306 091 

without 

the 

disease, 

none of 

whom had 

used 

menopaus

al 

/ / Relative 

risk of 

breast 

cancer by 

age at 

menopaus

e 

Age group 

(mean, years)  

<40(35,3) 

 

Cases/controls: 2397/7741 

RR  

0.67; 95% CI 0.62 to 0.73 
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hormone 

therapy  

(Wu et 

al., 

2014) 

popula

tion-

based 

cohort 

study 

10030 

women 

with POI 

due to 

diverse 

causes 

compared 

with 36402 

women 

with usual 

age 

menopaus

e (China) 

/ / risk of 

total and 

cancer-

specific 

mortality 

 

incidence 

of breast 

cancer 

HR (95%CIs): 1.29 (1.08-1.54) 

and 1.38 (1.05-1.81), 

respectively).  

 

decreased (OR 0.59; 95% CI 

0.38 to 0.91) after adjustment 

for confounding factors 

Similar 

results 

were 

observed 

when 

hormone 

replaceme

nt therapy 

users were 

excluded 

from the 

analysis 

(Ewertz 

et al., 

2005) 

study cohort of 

15,631 

women  

Control: 

62,749 

unexposed 

women. 

any form of 

HRT (non-

systemic HRT 

not included), 

unexpos

ed 

breast 

cancer risk 

breast cancer incidence was 

non-significantly lower among 

women exposed to HRT in the 

age groups 40-44 (RR 0.56; 

95% CI 0.07 to 2.01) and 45-49 

(RR 0.62; 95% CI 0.62 to 1.22). 

mean 

follow-up 

of 10 years 

(Collab

orative 

Group 

on 

Hormon

al 

Factors 

in 

Breast 

Cancer., 

2019). 

Obser

vation

al 

study 

women in 

early 

menopaus

e  (vs 

never 

users of 

HRT) 

  breast 

cancer 

excess risk RR 2.22 (95% CI 

1.96 to 2.52) in those on 

estrogen and progestogen 

HRT and of RR 1.33 (95% CI 

1.19 to 1.48) in those on 

estrogen alone, for 5-14 years 

of current usage. 

the 

comparato

r group 

were never 

users of 

HRT, 

rather 

than age 

matched 

women 

with 

normal 

ovarian 

function 

Risk of breast cancer in women with iatrogenic POI and a BRCA mutation  

(Xu et 

al., 

2022). 

cohort 

study 

178 379 

women, 

recruited 

in 2006-

2010.  

 

Postmeno

pausal 

women 

who had 

reported 

age at 

menopaus

e (natural 

or 

surgical) 

or 

hysterecto

my, and 

informatio

n on MHT 

and cause-

HRT use   breast 

cancer 

HRT use was associated with a 

lower risk of breast cancer 

mortality following surgical 

menopause before 45 years 

(HR 0.17; 95% CI 0.08 to 0.36), 

at 45-49 years (HR 0.15; 95% 

CI 0.07 to 0.35) or at ≥50 years 

(HR 0.28; 95% CI 0.13 to 0.63) 

 

The association between HRT 

use and the risk of breast 

cancer mortality did not differ 

by HRT use duration (<6 or 6-

20 years). HRT use was also 

associated with a lower risk of 

breast cancer mortality 

following spontaneous 

menopause before 45 years 

(HR 0.59; 95% CI 0.36 to 0.95) 

or hysterectomy before 45 

years (HR 0.49; 95% CI 0.32 to 

0.74). 

Self-

reported 

data 
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specific 

mortality. 

HT Regimens and breast cancer risk 

(Lambri

noudaki

, 2014) 

Revie

w  

postmeno

pausal 

women 

continuous 

combined 

estrogen-

progestogen 

regimens 

compared with 

the sequential 

or estrogen-

only regimens 

 breast 

cancer  

There is consistent evidence 

that the addition of a 

progestogen to estrogen in 

postmenopausal hormone 

therapy increases the risk of 

breast cancer. Direct 

comparisons of different 

progestogens in RCTs are not 

available, but large 

epidemiological studies 

indicate that natural 

progesterone and 

dydrogesterone may be 

associated with a more 

favorable risk profile with 

respect to breast cancer risk, 

compared to the other 

progestogens. Continuous 

estrogen–progestogen therapy 

appears to confer a higher risk 

ofbreast cancer compared to 

sequential therapy. Tibolone’s 

effect on breast cancer risk is 

unclear since there is evidence 

for increase, no effect and 

decrease of breast cancer risk. 

 

(Vinogr

adova 

et al., 

2020).  

follow

-up 

study 

with a 

nested 

case-

contro

l 

analysi

s 

postmeno

pausal 

women 

estradiol/dydr

ogesterone 

(E/D) users 

users of other 

HRT, 

non-

users of 

HRT 

risk of 

developin

g breast, 

ovarian, 

endometri

al/uterine 

or cervical 

cancer  

The breast cancer incidence 

rates were 2.41 (95% CI 1.81-

3.15), 3.28 (95% CI 3.01-3.55) 

and 3.16 (95% CI 2.92-3.42) 

per 1000 person-years for E/D 

users, users of other HRT or 

non-users, respectively. In a 

direct comparison, the breast 

cancer risk for E/D users was 

lower than for users of other 

HRT (odds ratio 0.76, 95% CI 

0.56-1.05). The incidence rates 

of other gynecological cancers 

were similar or also slightly 

lower for E/D users than for 

users of other HRT. 

the risk of developing 

gynecological cancers with E/D 

use of several months to a few 

years is similar to the risks of 

developing gynecological 

cancer without HRT or use of 

other HRT. 

different 

progestog

ens  

 

(Schnei

der et 

al., 

2009) 

Two 

nested 

case-

contro

l 

studie

s 

98 611 

women 

aged 50-

79 with a 

primary 

diagnosis 

of breast 

cancer 

between 

different 

progestogens  

 Breast 

cancer 

diagnosis  

Compared with never use, in 

recent users (<5 years) with 

long term use (≥5 years), 

oestrogen only therapy and 

combined oestrogen and 

progestogen therapy were 

both associated with increased 

risks of breast cancer (adjusted 

odds ratio 1.15 (95% CI 1.09 to 

Odds 

ratios for 

HRT types, 

adjusted 

for 

personal 

characteris

tics, 

smoking 
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1998 and 

2018, 

matched 

by age, 

general 

practice, 

and index 

date to 

457 498 

female 

controls. 

1.21) and 1.79 (1.73 to 1.85), 

respectively). For combined 

progestogens, the increased 

risk was highest for 

norethisterone (1.88, 1.79 to 

1.99) and lowest for 

dydrogesterone (1.24, 1.03 to 

1.48). Past long term use of 

oestrogen only therapy and 

past short term (<5 years) use 

of oestrogen-progestogen 

were not associated with 

increased risk. The risk 

associated with past long term 

oestrogen-progestogen use, 

however, remained increased 

(1.16, 1.11 to 1.21) 

status, 

alcohol 

consumpti

on, 

comorbidit

ies, family 

history, 

and other 

prescribed 

drugs. 

(Fitzpat

rick et 

al., 

2023). 

meta-

analysi

s 

normal 

ovarian 

function 

combined oral 

contraceptive 

pill 

 Breast 

cancer 

ORs 

Breast cancer ORs were 

similarly and significantly 

raised if the last hormonal 

contraceptive prescription was 

for oral combined, oral 

progestagen-only, injected 

progestagen, or progestagen-

releasing intrauterine devices 

(IUDs): ORs = 1.23 (95% CI 

[1.14 to 1.32]; p < 0.001), 1.26 

(95% CI [1.16 to 1.37]; p < 

0.001), 1.25 (95% CI [1.07 to 

1.45]; p = 0.004), and 1.32 

(95% CI [1.17 to 1.49]; p < 

0.001), respectively. Our meta-

analyses yielded significantly 

raised relative risks (RRs) for 

current or recent use of 

progestagen-only 

contraceptives: oral = 1.29 

(95% CI [1.21 to 1.37]; 

heterogeneity χ25 = 6.7; p = 

0.2), injected = 1.18 (95% CI 

[1.07 to 1.30]; heterogeneity 

χ28 = 22.5; p = 0.004), 

implanted = 1.28 (95% CI [1.08 

to 1.51]; heterogeneity χ23 = 

7.3; p = 0.06), and IUDs = 1.21 

(95% CI [1.14 to 1.28]; 

heterogeneity χ24 = 7.9; p = 

0.1).  

 

 

Evidence to recommendations 

QUESTION  What are the risks of HT? 

RECOMMENDATION Women with POI can be informed that there is no evidence that HT 

use increases their risk of breast cancer compared to women of the 

same age without POI. CONDITIONAL - ++00 

RECOMMENDATION Women with BRCA1/2 mutations without a personal history of breast 

cancer should be advised that HT is an option after risk-reducing 

bilateral salpingo-oophorectomy. • STRONG • ++00 
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Desirable effects See earlier evidence and recommendations on the benefits of HRT 

Undesirable effects  no data to indicate an increased risk of breast cancer in women with POI using HT 

compared to age-matched premenopausal women.  

Certainty of evidence  Absence of evidence is not evidence of absence, we should continue to collect 

prospective safety data from the POI/EM populations, particularly as many of these 

women will be on long term treatment. 

Values   Given the recognised long-term risks of untreated POI, recommendations were 

formulated to reassure women with POI that the pros are likely to outweigh the 

cons to use HT in this context, despite the lack of good quality breast safety data. 

Balance of effects recognised long-term risks of untreated POI vs uncertainty on the risk of BC 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

This also applies to women with BRCA1/2 mutations without a personal history of 

breast cancer. 

^ 

QUESTION  What are the risks of HT? 

RECOMMENDATION  HT is generally not recommended in women with a history of breast 

cancer. • STRONG • +++0 

Desirable effects HT is recommended in women with POI to compensate the impact of low estrogen 

levels.  

Undesirable effects  recurrence of the primary disease:  

Certainty of evidence  Mainly observational data 

Values   NA 

Balance of effects The possible additional risks of HRT, mainly related to recurrence of the primary 

disease are weighed against the benefits of HRT. 

Resource use, equity, 

acceptability and feasibility  

NA 

Evidence table - Risk of endometrial cancer and endometrial hyperplasia 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Risk of endometrial cancer and endometrial hyperplasia 

(Furness 

et al., 

2012). 

Revie

w 

(1966 

to 

Januar

y 

2012) 

 oral HRT  endometri

al 

hyperplasi

a 

all doses of 

unopposed 

estrogen 

therapy led to 

a significant 

increase of 

approximately 

50% for 

endometrial 

hyperplasia 

within three 

Hormone 

therapy for 

postmenopa

usal women 

with an 

intact uterus 

should 

comprise 

both 

estrogen 

and 
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years. 

Regimens 

combining 

estrogens with 

continuous 

progestogens 

are not 

significantly 

different from 

placebo at two 

years 

progestogen 

to reduce 

the risk of 

endometrial 

hyperplasia. 

(Weiderp

ass et al., 

1999) 

popula

tion-

based, 

case-

contro

l study 

postmeno

pausal 

women 

aged 50-

74 years. 

 

709 cases 

(EC) 

3368 

controls 

/ / Risk 

factors for 

endometri

al cancer 

Treatment with estrogens 

alone was associated with a 

marked duration- and dose-

dependent increase in the 

relative risk of endometrial 

cancer. Five or more years of 

treatment had an OR of 6.2 for 

estradiol (95% confidence 

interval [CI] = 3.1-12.6) and of 

6.6 for conjugated estrogens 

(95% CI = 3.6-12.0). Following 

combined estrogen-progestin 

use, the association was 

considerably weaker than that 

for estrogen alone; the OR was 

1.6 (95% CI = 1.1-2.4) after 5 

or more years of use. This 

increase in risk was confined 

to women with cyclic use of 

progestins, i.e., fewer than 16 

days per cycle (most 

commonly 10 days per cycle 

[OR = 2.9; 95% CI = 1.8-4.6 for 

5 or more years of use]), 

whereas continuous progestin 

use along with estrogens was 

associated with a reduced risk 

(OR = 0.2; 95% CI = 0.1-0.8 for 

5 or more years of use). 

 

(Michels 

et al., 

2018). 

Popula

tion 

based 

study 

women 

with 

normally 

functionin

g ovaries 

 OC use 

(never/<1 year 

(referent), 1-4, 

5-9, ≥10 years) 

  developm

ent of 

incident 

cancers , 

incl risk of 

endometri

al 

hyperplasi

a and 

endometri

al cancer 

Any OC use conferred a 3% 

reduction in the risk for any 

cancer (hazard ratio = 0.97, 

95% confidence interval: 0.95, 

0.99). Expected risk reductions 

that strengthened with 

duration of use were identified 

for ovarian and endometrial 

cancers and were suggested 

for kidney cancer (all P for 

trend < 0.05). Non-Hodgkin 

lymphoma risk (hazard ratio = 

0.79, 95% confidence interval: 

0.64, 0.97) was reduced with 

10 or more years of OC use. 

There was a 37% reduced risk 

for bladder cancer and 46% 

increased risk for pancreatic 

cancer among long-term OC 

users who were 60 years of 

age or younger at baseline. OC 

use did not influence risks for 

most other cancers evaluated. 
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Evidence to recommendations 

QUESTION  What are the risks of HT? 

RECOMMENDATION  A progestogen should be given in combination with estrogen therapy 

to all women with an intact uterus to prevent endometrial 

hyperplasia/cancer. • STRONG • ++00 

GPP The guideline group recommends that the dose of progestogen is 

increased when higher doses of estrogen therapy are used. 

Desirable effects See earlier evidence and recommendations on the benefits of HRT 

Undesirable effects  Hormone therapy for postmenopausal women with an intact uterus should 

comprise both estrogen and progestogen to reduce the risk of endometrial 

hyperplasia. 

The dose of progestogen required for adequate endometrial protection is related 

to the dose of estrogen used. 

Certainty of evidence  Strong evidence but indirect 

Values    

Balance of effects Strong emphasis on safety 

Resource use, equity, 

acceptability and feasibility  

Not specifically considered 

Subgroup considerations (if 

applicable) 

It is important that adequate progestogen doses are used for endometrial 

protection (unless the woman has severe progestogen intolerance) (Hamoda, 

2022) 

 

QUESTION  What are the risks of HT? 

GOOD PRACTICE POINT The guideline group recommends that in women with POI, as with 

any women using HT, unscheduled bleeding requires assessment. 

Desirable effects No evidence supporting this GPP has been sought, but the clinicians considered it 

relevant to emphasize early referral in case of unscheduled bleeding in women 

with POI, as in other women. 

Undesirable effects   

Certainty of evidence   

Values    

Balance of effects  

Resource use, equity, 

acceptability and feasibility  

Not specifically considered 

 

Evidence table - Risk of Stroke / VTE 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Risk of Stroke  

(Honigbe

rg et al., 

2019). 

Cohort 144,260 

postmeno

pausal 

women 

 

  POI vs 

control 

  Cardiovasc

ular effects 

– stroke  

POI was independently 

associated with increased risk 

for a composite cardiovascular 

outcome, that included CAD, 

heart failure, aortic stenosis, 

mitral regurgitation, atrial 

fibrillation, ischemic stroke, 
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peripheral artery disease, and 

venous thromboembolism 

 

Stroke; In natural POI  

HR 1.50 (1.01- 2.25) 

In natural POI – excluding 

women with past or current 

HRT use: 0.4 (0.1-1.2)   

(Zhu et 

al., 2020) 

Poole

d 

individ

ual-

level 

data 

from 

10 

studie

s 

203 767 

postmeno

pausal 

women  

HRT  risk of 

stroke 

non-iatrogenic 

POI + HRT: 

HR: 2.06; 95% 

CI 1.52 to 2.52; 

p<0.0001  

Vs women 

who did not 

report the use 

of HRT  

HR: 1.45; 95% 

CI 1.11 to 1.89; 

(p=0.0067). 

HRT for 

longer than 

10 years had 

the lowest 

risk of 

cardiovascul

ar disease 

compared 

with women 

with POI 

who did not 

use HRT or 

who used it 

for less than 

10 years 

InterLACE 

consortiu

m  

 

(Rocca et 

al., 2012) 

review 

of 

observ

ational 

studie

s  

women 

who 

underwent 

BSO vs 

women 

who 

conserved 

their 

ovaries 

before age 

50 years 

HRT  risk of 

stroke 

No meta-

analysis  

The increased 

risk of stroke 

in women with 

(surgical) POI 

was found to 

be reduced by 

HRT 

data are 

compatible 

with the 

theory that 

estrogen has 

protective 

effects 

before age 

50 years and 

deleterious 

effects after 

age 50 years 

(particularly 

if used orally 

at 0.625 

mg/day of 

conjugated 

estrogens) 

evidence 

was 

limited by 

its 

retrospecti

ve 

observatio

nal design 

Risk of venous thromboembolic (VTE) disease 

(Canonic

o et al., 

2014) 

Cohort 

(based 

on 

trial 

popula

tion) 

women 

who had 

no history 

of VTE 

HRT use (HRT 

(CEE+MPA, 

CEE alone) 

placebo VTE During the 

follow-up, 426 

women 

reported a first 

VTE, including 

294 non-

procedure-

related events.  

No apparent 

interaction of 

reproductive 

life 

characteristics 

with HT 

assignment on 

VTE risk was 

detected  

no 

significant 

link between 

occurrence 

of first VTE 

event in 

relation to 

HRT use 

compared 

with placebo 

women 

with 

menopaus

e < 39 

years, had 

increased 

thromboti

c risk as 

compared 

with 

women 

with age 

at 

menopaus

e 40 -49 

years 

(adjusted 

HR 1.8; 
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95% CI 1.2 

to 2.8)  

(Honigbe

rg et al., 

2019). 

Cohort 144,260 

postmeno

pausal 

women 

 

  POI vs 

control 

  Cardiovasc

ular effects 

– VTE  

non-iatrogenic 

POI:  

independently 

associated 

with an 

increased VTE 

risk (HR 1.70; 

95% CI 1.27 to 

2.29)  

 

surgical POI : 

(HR 2.73; 95% 

CI 1.46 to 5.14; 

p=0.002). 

  

(Marjorib

anks et 

al., 2017). 

Revie

w  

women 

with 

menopaus

e at usual 

age 

 

22 studies 

involving 

43,637 

women 

oral HRT  risk of VTE increased risk, 

which 

becomes most 

apparent in 

the first year 

of HRT use: 

increased risk 

from 2 per 

1000 to 

between 4 and 

11 per 1000 

with combined 

continuous 

HRT in 

otherwise 

healthy users 

combined 

continuous 

HT increased 

the risk of 

VTE (after 1 

year's use: 

from 2 per 

1000 to 

between 4 

and 11 per 

1000)  

 

Oestrogen-

only HT 

increased 

the risk of 

VTE (after 1 

to 2 years' 

use: from 2 

per 1000 to 2 

to 10 per 

1000; after 7 

years' use: 

from 16 per 

1000 to 16 to 

28 per 1000), 

 

Canonico 

et al., 

2006 

multic

enter 

case-

contro

l study 

women 

with 

menopaus

e at usual 

age  

Estrogen use  risk of VTE 

– link with 

overweigh

t 

Oral estrogen : OR  4.5; 95% 

CI: 2.6-7.7 

transdermal estrogen: OR 1.1; 

95% CI: 0.7-1.7 

Compared with non-users with 

normal weight, the 

combination of oral estrogen 

use and overweight or obesity 

further enhanced VTE risk (OR 

= 10.2; 95% CI: 3.5-30.2 and 

OR = 20.6; 95% CI: 4.8-88.1, 

respectively).  

Transdermal users with 

increased BMI had similar risk 

as non-users with increased 

BMI (OR = 2.9; 95% CI: 1.5-5.8 

and OR = 2.7; 95% CI: 1.7-4.5 

respectively for overweight; 

transderm

al 

estrogen 

does not 

confer an 

additional 

risk of 

idiopathic 

VTE in 

women 

with 

increased 

BMI 
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OR = 5.4; 95% CI: 2.1-14.1 and 

OR = 4.0; 95% CI: 2.1-7.8 

respectively for obesity). 

Canonico 

et al., 

2007 

multic

enter 

case-

contro

l study 

271 

postmeno

pausal 

women 45 

to 70 years 

with VTE - 

610 

controls 

HRT use nonuser

s 

risk of VTE  current users of oral and 

transdermal estrogen OR 4.2 

(95% CI, 1.5 to 11.6) 

nonusers: OR 0.9 (95% CI, 0.4 

to 2.1).  

No significant association of 

VTE with micronized 

progesterone and pregnane 

derivatives (OR, 0.7; 95% CI, 

0.3 to 1.9 and OR, 0.9; 95% CI, 

0.4 to 2.3, respectively).   

Norpregnane derivatives were 

associated with a 4-fold-

increased VTE risk (OR, 3.9; 

95% CI, 1.5 to 10.0). 

Oral but 

not 

transderm

al 

estrogen is 

associated 

with an 

increased 

VTE risk. 

Canonico 

et al., 

2008 

Syste

matic 

review 

and 

meta-

analysi

s. 

women 

with 

menopaus

e at usual 

age  

 

8 

observatio

nal studies 

+ 9 RCTs 

hormone 

replacement 

therapy 

Non-

users  

risk of VTE   oral oestrogen : OR 2.5 (95% 

CI 1.9 to 3.4) 

transdermal oestrogen: OR 1.2 

(0.9 to 1.7).   

Past users had a similar risk to 

never users.  

higher in the first year of 

treatment (4.0, 2.9 to 5.7) 

compared with treatment for 

more than one year (2.1, 1.3 to 

3.8; P<0.05) 

 

unopposed oral oestrogen 

(2.2, 1.6 to 3.0)  

opposed oral oestrogen (2.6, 

2.0 to 3.2). 

 

Vinograd

ova et al., 

2020 

Two 

nested 

case-

contro

l 

studie

s 

98 611 

women 

aged 50-

79 with a 

primary 

diagnosis 

of breast 

cancer 

between 

1998 and 

2018, 

matched 

by age, 

general 

practice, 

and index 

date to 

457 498 

female 

controls. 

different 

progestogens  

 Breast 

cancer 

diagnosis  

Compared with never use, in 

recent users (<5 years) with 

long term use (≥5 years), 

oestrogen only therapy and 

combined oestrogen and 

progestogen therapy were 

both associated with increased 

risks of breast cancer (adjusted 

odds ratio 1.15 (95% CI 1.09 to 

1.21) and 1.79 (1.73 to 1.85), 

respectively). For combined 

progestogens, the increased 

risk was highest for 

norethisterone (1.88, 1.79 to 

1.99) and lowest for 

dydrogesterone (1.24, 1.03 to 

1.48). Past long term use of 

oestrogen only therapy and 

past short term (<5 years) use 

of oestrogen-progestogen 

were not associated with 

increased risk. The risk 

associated with past long term 

oestrogen-progestogen use, 

Odds 

ratios for 

HRT types, 

adjusted 

for 

personal 

characteris

tics, 

smoking 

status, 

alcohol 

consumpti

on, 

comorbidit

ies, family 

history, 

and other 

prescribed 

drugs. 
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however, remained increased 

(1.16, 1.11 to 1.21) 

(Panay et 

al., 2023) 

retros

pectiv

e 

longit

udinal 

study 

using 

real-

world 

data 

36,061 

women 

menopaus

e at usual 

age  

conjugated 

equine 

estrogens/MP

A 

 

Oral 

estradiol

/microni

zed 

progeste

rone 

VTE risk the incidence of venous 

thromboembolism was 

significantly lower for oral 

E2/P4 compared with oral 

CEE/MPA (37/10,000 women-

years for oral E2/P4 vs 

53/10,000 women-years for 

oral CEE/MPA; incidence rate 

ratio 0.70, 95 % CI: 0.53-0.92). 

 

(Vinogra

dova et 

al., 2015) 

Two 

nested 

case-

contro

l 

studie

s 

Women 

aged 15-

49 years 

with a first 

VTE 

 5062 

cases of 

VTE from 

CPRD and 

5500 from 

QResearch 

use of 

combined oral 

contraceptives 

in the previous 

year, adjusted 

for smoking 

status, alcohol 

consumption, 

ethnic group, 

body mass 

index, 

comorbidities, 

and other 

contraceptive 

drugs 

no 

exposur

e 

risk of VTE current exposure to any COC 

was associated with an 

increased risk of VTE (adjusted 

OR 2.97, 95% CI 2.78 to 3.17)  

Types: (OR) 

desogestrel (4.28, 3.66 to 5.01) 

gestodene (3.64, 3.00 to 4.43),  

drospirenone (4.12, 3.43 to 

4.96) 

cyproterone (4.27, 3.57 to 5.11)  

levonorgestrel (2.38, 2.18 to 

2.59)  

norethisterone (2.56, 2.15 to 

3.06) 

norgestimate (2.53, 2.17 to 

2.96).  

 

  

Evidence table - POI patients with potential higher risks of HT linked to comorbidities 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Endometriosis 

The question on how to treat vasomotor symptoms in women with endometriosis has also been 

discussed in the “ESHRE guideline: Endometriosis” (Becker et al., 2022) and similar recommendations 

were formulated. The reader is referred to that guideline for details on the supporting evidence.  

Migraine 

(Nappi 

et al., 

2022c). 

Narrative review 

(Ornell

o et 

al., 

2020). 

Narrative review 

 

Evidence to recommendations 

QUESTION  What are the risks of HT? 
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GPP The guideline group recommends that women with POI and a 

history of endometriosis should be treated with combined 

estrogen–progestogen HT, even after hysterectomy, to avoid 

recurrence of endometriosis or malignant transformation. 

 The question on how to treat vasomotor symptoms in women with 

endometriosis has also been discussed in the “ESHRE guideline: 

Endometriosis” (Becker et al., 2022) and similar recommendations were 

formulated. The reader is referred to that guideline for details on the 

supporting evidence.  

  

QUESTION  What are the risks of HT? 

RECOMMENDATION Migraine should not be considered a contraindication to HRT use by 

women with POI. • STRONG • ++00 

RECOMMENDATION HCPs should consider changing dose, route of administration, or 

regimen if migraine worsens during HRT. • STRONG•

 ++00 

RECOMMENDATION Women with POI and migraine with aura should be advised to use 

transdermal estrogen as this may be the lowest-risk route of 

administration. • STRONG • +000 

Desirable effects HT is recommended in women with POI to compensate the impact of low estrogen 

levels.  

Undesirable effects  potential risk of ischaemic stroke and whether HT might affect the 

occurrence of migraine.  

a good safety profile in women with menstrual migraine, especially if used 

with reduced or absent hormone free intervals (Nappi et al., 2022c). 

Certainty of evidence  Low, information drafted from narrative reviews 

Values    

Balance of effects In the absence of any data regarding the risks of HRT use for women with 

POI and migraine, it would seem reasonable to recommend it to protect 

against the consequences of estrogen deprivation, even in migraine 

sufferers. 

Resource use, equity, 

acceptability and 

feasibility  

NA  

Subgroup 

considerations (if 

applicable) 

Migraine with aura remains a contraindication for COC use in women, 

including those with POI, but HRT with transdermal estrogen is still an 

option in these patients. 
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XI.2. HT – treatment options 

PICO  QUESTION:  WHAT ARE THE OPTIONS FOR HT?  

Population Women diagnosed with POI  

Interventions ESTROGEN  

• Oral estrogen   

• Transdermal estrogen patch / transdermal estradiol  

• Implants/ subcutaneous   

• Vaginal estrogen/ contraceptive ring  

• Dose titration  

• natural estrogen  

• Continuous/sequential/cyclical  

PROGESTERONE  

• Cyclic medroxyprogesterone acetate  

• Oral micronized progesterone  

• Norethisterone / dydrogesterone  

• natural progestogens  

ORAL CONTRACEPTIVES  

• Levonogestrel intrauterine device   

• Vaginal estrogen and testosterone supplements  

Control  

Outcomes Relief of symptoms, Hemostatic factors, vasomotor symptoms, onset and termination, 

mode of administration, doses, patient compliance, patient preferences, spontaneous 

pregnancy risk, bone protection, contraceptive effects 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (estrogen OR estradiol OR 

“contraceptive ring” OR progesterone OR progestagen OR progestogen OR “Cyclic medroxyprogesterone 

acetate” OR “Oral micronized progesterone” OR “Norethisterone” OR “dydrogesterone” OR “natural 

progestogens” OR “vaginal progestogens” OR “synthetic progestogens” OR “oral contraceptives” OR “oral 

contraceptive pill” OR OCP OR COCP OR “Levonogestrel intrauterine device” OR DHEA OR 

“dihydroepiandrostendione” OR Dehydroepiandrosterone OR HRT OR “hormone replacement therapy” OR 

“hormone replacement” OR “Menopausal hormone therapy”)  AND (“Relief of symptoms” OR “symptom 

relief” OR “side effects” OR “Hemostatic factors” OR “vaginal dryness” OR “vasomotor symptoms” OR “hot 

flushes” OR “hot flashes” OR “night sweats” OR “patient compliance” OR “Induction of secretory 

endometrium” OR “uterine ultrasound” OR “pelvic ultrasound” OR “uterine size” OR “ovarian function” OR 

“quality of life” OR “menopause score” OR “sexual function” OR “blood pressure” OR “lipids” OR 

“cholesterol” OR “contraception” OR “pregnancy” OR “bone density” OR “bone turnover” OR “patient 

preferences”)   
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Literature search was limited to the period between 01/01/2014 and 24/10/2022, and updated 

19/01/2024. Studies and data published prior to 01/01/2014 were assessed in the development of the 

POI Guideline 2015. Where still relevant, and in absence of newer data, the studies and data published 

prior to 01/01/2014 were retained.  

Flowchart  

Records identified through 

database searches + manually 

added 

  

623+130   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

    

Full-text articles assessed for 

eligibility (combined with XI.2 and 

XI.5) 

  

85   

   Full-text articles excluded  

    81 

Papers included in the guideline   

4   

 

Evidence 

Summary of Findings Table  

Not applicable  

Evidence table - Type of preparations: Estrogens and progestogens 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

COC versus HRT  

(Langris

h et al., 

2009) 

RCT 

Crossov

er trial 

 

Starting 

groups 

compar

able 

3/4canc

er 

4/5 TS 

8/9 

idiopat

hic/sur

gical 

34 (18 

completed 

study) 

‘physiological’ - 

Estraderm  

transdermal 

estradiol 

100mcg daily for 

week 1 and 

150mcg for 

weeks 2 to 4: 

and Cyclogest 

vaginal 

pessaries,  

progesterone 

200 mg twice 

daily in weeks 3 

to 4). Some 

standard’-  

Loestrin 

COCP  

ethinylest

radiol 

30mcg 

and 

norethiste

rone 1.5 

mg daily 

for weeks 

1 to 3, 

followed 

by 7 “pill-

free” days 

 

Bp 

 

24 hr bp 

 

24 hr Heart 

rate 

 

Arterial 

stiffness 

 

Plasma 

angiotensin 

II, renin, 

aldosterone, 

Bp: 

‘physiological’ 

associated with a 

lower blood 

pressure 

(P0.0001 for 

both systolic and 

diastolic blood 

pressures and 

differed from the 

standard 

regimen at 3 

(P0.05), 6 (P0.05), 

and 12 months 

(P0.01). At 12 

months, there 

was an 

lower mean 

blood 

pressure, 

reduced 

plasma 

angiotensin 

II and 

reduced 

serum-

creatinine 

without 

altering 

plasma 

aldosterone 

Low quality 

–  

 

high drop 

out rate 

(53%) 

 

Open label 

 

Some used 

oral rather 

than vaginal 

progesteron

e 
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(do not 

state 

how 

many 

of 

each) 

 

Mean 

age 27 

women used 

oral 

progesterone 

instead 

 

‘ 

2 month 

washout 

before 

starting 

and btw 

regimens 

urea, 

creatinine, 

electrolytes, 

LH, FSH, 

17Boestradi

ol, 

progesteron

e 

 

 

  

overall 7.3 mm 

Hg (95% CI: 2.5 

to 12.0 mm Hg) 

24-hour 

mean systolic 

and 7.4 mm Hg 

(95% CI: 3.9 to 

11.0 mm Hg) 

diastolic 

reduction 

 

Arterial 

stiffness/24 

hour HR – no 

differences 

 

Ang II  - lower 

with 

physiological (P 

0.007)  

 

creatinine lower 

with 

physiological (P 

0.015) 

 

aldosterone – 

no difference 

 

urea/N/electrol

ytes/BMI – no 

difference 

concentratio

ns 
 

Details of 

randomisati

on - ?given 

in another 

paper using 

same pts for 

bone 

assessment 

Progestogens 

(The 

Writing 

Group 

for the 

PEPI, 

1996) 

3 year 

RCT 

596 

postmeno

pausal 

women 

aged 45 

through 

64 years 

treatments in 28-day 

cycles:  

- placebo,  

- 0.625 mg/d of CEE 

- 0.625 mg/d of CEE plus 

10 mg/d of MPA for the 

first 12 days,  

- 0.625 mg/d of CEE plus 

2.5 mg/d of MPA,  

- 0.625 mg/d of CEE plus 

200 mg/d of micronized 

progesterone (MP) for 

the first 12 days. 

Histology 

of 

endometri

um 

Histology in placebo group 

(n = 119): normal n = 116, 

simple hyperplasia n = 1, 

complex hyperplasia n = 1, 

adenocarcinoma n = 1; in CEE-

only group (n = 119): normal 

n = 45, simple hyperplasia 

n = 33, complex hyperplasia 

n = 27, atypia n = 14; in 

CEE + MPA (sequential) group 

(n = 118): normal n = 112, 

simple hyperplasia n = 4, 

complex hyperplasia n = 2; in 

CEE + MPA (continuous) group 

(n = 120): normal n = 119, 

simple hyperplasia n = 1; in 

CEE + MP (sequential) 

(n = 120): normal n = 114, 

simple hyperplasia n = 5, 

atypia n = 1; significant 

difference for CEE vs. placebo, 

p < 0.001) 

 

(Stute et 

al., 

2016) 

Revie

w + 

recom

menda

tions 

All 

(post/peri

menopaus

al) women 

(natural or 

surgical 

menopaus

Progesterone 

(natural), 

exogenously 

administered 

on oral, 

transdermal or 

vaginal route; 

Syntheti

c 

progest

ogens, 

placebo, 

no 

Endometri

um 

hyperplasi

a or 

endometri

um 

carcinoma, 

No meta-

analysis, 

evidence 

tables 

available 

 ;  

Combining estrogens with 

sequential (12–14 

days/month) oral MP at 

200 mg/day for up to 5 

years provides sufficient 

endometrial protection. If 

oral MP is to be applied 
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e) using 

systemic 

estrogen 

replaceme

nt therapy 

(estradiol 

or 

conjugate

d equine 

estrogen; 

estriol and 

estrogen 

were 

excluded) 

40 studies 

duration of 

study at least 

3 months; in 

humans 

compari

son 

endometri

al biopsies 

investigati

ng 

proliferativ

e/antiproli

ferative 

effects, 

endometri

al 

transforma

tion or 

atrophy 

 continuously, the initial 

dosage should also be 

200 mg/day. 

 

 the use of transdermal MP 

for endometrial protection 

cannot be recommended 

in postmenopausal women 

using estrogen therapy 

 

oral MP at 200 mg daily 

for at least 12 days per 

month is the preferred 

route, dose and duration 

for postmenopausal 

women with an intact 

uterus when using 

estrogen therapy for up to 

5 years 

(Mirkin 

et al., 

2020) 

RCT 1,255 

women 

with 

UAM 

 daily E2/P4 

(mg/mg: 

1/100, 0.5/100, 

0.5/50, or 

0.25/50), 

12 months 

placebo  Incidence 

of 

endometri

al 

hyperplasi

a 

≤0.36% with 

any dose of 

TX-001HR 

after 1 year of 

use (one-sided 

upper 95% CI 

≤4%) 

Few vaginal 

bleeding 

adverse events 

(1.0%-4.6% 

TX-001HR vs 

0.7% placebo)  

 REPLENIS

H trial 

(Mittal 

et al., 

2022). 

RCT - 
pilot 

rando

mised 

prospe

ctive 

open-

label 

trial 

66 Women 

under the 

age of 45-

years 

diagnosed 

with 

EMPOI, 

with an 

intact 

uterus 

cyclical MP 

(Utrogestan® 

200mg) in 

conjunction 

with t-

E2 (Evorel® 

Patches 

50mcg/day) 

for 12 

months.  

MPA 

(Provera

® 

10mg) in 

conjunct

ion with 

t-E2    

Carotid-

femoral 

pulse 

wave 

velocity 

(cfPWV) 

 

secondary 

endpoints: 

HR, SBP, 

diastolic 

blood 

pressure, 

PP, AI, 

cardiac 

output 

(CO), 

stroke 

volume 

(SV), TPR, 

total 

cholesterol

, HDL, LDL, 

triglycerid

e (TG) 

levels and 

cholesterol 

ratio (total 

PWV did not significantly 

change from baseline in either 

treatment arm. MP + t-

E2 demonstrated a positive 

effect on traditional CVD 

markers, with a significant 

improvement seen in cardiac 

output (CO) 

(0.71±1.01mL/min, 95% CI 0.20 

to 1.21) and reduction in 

diastolic blood pressure (DBP) 

(-3.43±6.31mmHg, 95% Cl -

6.57 to -0.29) and total 

peripheral resistance (TPR) (-

0.15±0.19mmHg⋅min⋅mL-1, 

95% CI -0.24 to -0.05) after 12 

months. MPA + t-E2, in 

contrast, did not demonstrate 

significant changes from 

baseline in traditional 

haemodynamic parameters. 
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cholesterol

/ HDL 

ratio). 

(Roland 

et al., 

2024) 

case 

contro

l study 

18 061 

women 

who had 

intracrania

l surgery 

for 

meningio

ma  

+ 90 305 

matched 

controls  

Mean age 

57.6 years 

(SD 12.8) 

progesterone, 

hydroxyproges

terone, 

dydrogesteron

e, 

medrogestone

, MPA, 

promegestone

, dienogest, 

and 

intrauterine 

levonorgestrel 

 risk factors 

for 

intracrania

l 

meningio

ma 

use of medrogestone (42 

exposed cases/18 061 cases 

(0.2%) v 79 exposed 

controls/90 305 controls 

(0.1%), OR 3.49 (95% CI 2.38 to 

5.10)),  

use of MPA (injectable, 

9/18 061 (0.05%) v 11/90 305 

(0.01%), 5.55 (2.27 to 13.56)) 

Use of promegestone 

(83/18 061 (0.5%) v 225/90 305 

(0.2 %), 2.39 (1.85 to 3.09)). 

This excess risk was driven by 

prolonged use (≥one year). 

No excess risk for 

progesterone, dydrogesterone, 

or levonorgestrel intrauterine 

systems.  

No conclusions for dienogest 

or hydroxyprogesterone  

 

 

Evidence to recommendations 

QUESTION  What are the options for HT? 

GOOD PRACTICE POINT The guideline group recommends shared decision making when 

prescribing each component of HT with consideration of patient 

preference, contraceptive needs, and presence of co-morbidities. 

RECOMMENDATION Different estrogens/progestogens have variable metabolic and other 

effects, which should be taken into consideration when personalizing 

care in POI. 

GOOD PRACTICE POINT The guideline group recommends that HCPs and women should be 

aware that compounded ‘bio-identical’ preparations of estrogen and 

progesterone are not recommended due to lack of data regarding 

efficacy and safety. 

RECOMMENDATION Women with POI should be advised that adherence to HT is important 

to minimize long-term health risks and therefore long-term follow-

up is needed. 

Desirable effects See earlier evidence and recommendations on the benefits of HRT  

few studies comparing different types and regimens 

Undesirable effects  The little evidence there is suggests physiological sex steroid replacement 

regimens with HRT may be more beneficial than the combined oral contraceptive 

(COC) -  the risks may be lower. However, risks of using the COC in the general 

female population, though small, are well documented and are not dependent on 

the presence of functioning ovaries. There may also be additional health benefits 

to using the COC although most of these are in women with normally functioning 

ovaries (Coelingh Bennink et al., 2024). 

Certainty of evidence  There have been very few studies comparing different types and regimens of 

estrogen and progestogen replacement for women with POI. 
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Values   personalisation, taking into account the individual benefit / risk balance + 

empowering women to make the choice that is right for them 

Balance of effects the key to optimal HT prescribing in women with POI is personalisation, taking into 

account the individual benefit / risk balance, considering all available evidence, 

and empowering women through the counselling process to make the choice that 

is right for them. 

Resource use, equity, 

acceptability and 

feasibility  

NA 

Subgroup 

considerations (if 

applicable) 

If contraception is required or adherence is improved with the use of the COC, 

then this is a reasonable alternative. However, continuous COC use is 

recommended to avoid estrogen deficiency occurring during the pill free (or 

inactive pill) days. 

 

 

XI.3. Monitoring HT 

This chapter is a summary of evidence collected for other chapters.    

GOOD PRACTICE POINT  The guideline group recommends that women with POI should have a 

regular clinical review, addressing individualised risk factors and 

adherence to therapy. 

 

 

XI.4. Testosterone Therapy 

PICO  QUESTION:  WHAT IS THE ROLE OF TESTOSTERONE THERAPY IN POI?  

Population Women diagnosed with POI  

Interventions ANDROGEN THERAPY  

androgenic hormone  

testosterone  

dihydrotestosterone and androstenedione  

Control  

Outcomes relief of symptoms  

Patient preferences  

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (“testosterone 

supplements” OR Androgen OR “androgenic hormone” OR testosterone OR "Testosterone"[Mesh]) AND 

http://en.wikipedia.org/wiki/Testosterone
http://en.wikipedia.org/wiki/Dihydrotestosterone
http://en.wikipedia.org/wiki/Androstenedione
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(“Relief of symptoms” OR “symptom relief” OR “side effects” OR “Hemostatic factors” OR “vaginal dryness” 

OR “vasomotor symptoms” OR “hot flushes” OR “hot flashes” OR “night sweats” OR “patient compliance” 

OR “Induction of secretory endometrium” OR “uterine ultrasound” OR “pelvic ultrasound” OR “uterine size” 

OR “ovarian function” OR “quality of life” OR “menopause score” OR “sexual function” OR “blood pressure” 

OR “lipids” OR “cholesterol” OR “contraception” OR “pregnancy” OR “bone density” OR “bone turnover” 

OR “patient preferences”)   

 

Literature search was limited to the period between 01/01/2014 and 24/10/2022, and updated 

19/01/2024. Studies and data published prior to 01/01/2014 were assessed in the development of the 

POI Guideline 2015. Where still relevant, and in absence of newer data, the studies and data published 

prior to 01/01/2014 were retained.  
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Flowchart 

Records identified through 

database searches + manually 

added 

  

146   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   61 

Full-text articles assessed for 

eligibility (combined with XI.2 and 

XI.3) 

  

85   

   Full-text articles excluded  

    80 

Papers included in the guideline   

5   

 

 

Evidence 

Summary of Findings Table  

Not applicable  

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

TESTOSTERONE THERAPY + Sexual Function 

(Shifren 

et al., 

2000) 

RCT 276 (mean 

age 53.9) – 

natural 

menopause 

Controls: 

273 (54.0) 

TDT:  

Dose 300 µg/d 

+ Oral estrogen  

24 weeks  

placebo PFSF scores 

- Sexual 

desire  

PDS score  

SAL score - 

No. of 

satisfying 

episodes  

% adverse 

events  

PFSF scores:  

5.79 [2.82-8.76] 

(p=0.0001) 

PDS score: 

-9.04 [-13.49 to -

4.58] (p=0.0001) 

SAL score: 

1.38 [0.72-2.03] 

(p<0.001)  

% AE: 79.0 (300) 

Testosterone 

patch 

treatment 

increased the 

frequency of 

satisfying 

sexual activity 

and sexual 

desire, 

decreased 

personal 

distress, and 

was well 

tolerated in 

naturally 

menopausal 

women with 

hypoactive 

sexual desire 

disorder. 

 

(Brauns

tein et 

RCT 328 (mean 

age 50.4, 

49.6, 49.0) – 

TDT:  

Dose 150, 300, 

450 µg/d 

placebo PFSF scores 

- Sexual 

desire  

PFSF scores:  

5.3 [no CI] 

(p=0.05)  

The 300-

microg/d 

testosterone 
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al., 

2005) 

surgical 

menopause 

Controls: 

119 (48.5) 

+ Oral estrogen  

24 weeks  

PDS score  

SAL score - 

No. of 

satisfying 

episodes   

% adverse 

events 

PDS score:– 

(p=0.13) 

SAL score: 

8.06 [no CI] 

(p<0.05) 

% AE: 77.0, 76.0, 

75.0 (150,300, 

450 resp) 

patch 

increased 

sexual desire 

and frequency 

of satisfying 

sexual activity 

and was well 

tolerated in 

women who 

developed 

hypoactive 

sexual desire 

disorder after 

surgical 

menopause. 

(Simon 

et al., 

2005) 

RCT 283 (mean 

age 49.2) – 

surgical 

menopause 

Controls: 

279 (48.9) 

TDT:  

Dose 300 µg/d 

+ Oral estrogen  

24 weeks  

placebo PFSF scores 

- Sexual 

desire  

PDS score  

SAL score - 

No. of 

satisfying 

episodes   

% adverse 

events 

PFSF scores:  

5.12 [2.20-8.04] 

(p=0.0006)  

PDS score: 

-7.70 [-12.14 to -

3.26] (p=0.0006)  

SAL score: 

1.11 [0.5-1.73] 

(p=0.0003) 

% AE: 77.7 (300) 

In the Intimate 

SM 1 study, 

the 

testosterone 

patch 

improved 

sexual 

function and 

decreased 

distress in 

surgically 

menopausal 

women with 

HSDD and was 

well tolerated 

in this trial. 

 

(Davis 

et al., 

2006) 

RCT 537 (mean 

age 54.1, 

54.3) – 

natural 

menopause 

Controls: 

277 (54.4) 

TDT:  

Dose 150, 300, 

µg/d 

(No oral 

estrogen) 

52 weeks  

placebo PFSF scores 

- Sexual 

desire  

PDS score  

SAL score - 

No. of 

satisfying 

episodes   

% adverse 

events 

PFSF scores:  

7 [no CI] 

(p<0.001)  

PDS score: 

–11 (p<0.001) 

SAL score: 

2.1 [no CI] 

(p<0.001)  

% AE: 84.3 – 87.6 

(150,300 resp) 

transdermal 

testosterone 

therapy via a 

skin patch 

improved 

sexual desire 

and other 

sexual 

function 

domains. It 

was well 

tolerated in 

these 

oophorectomi

zed women 

with HSDD 

receiving 

concomitant 

transdermal 

estrogen. 

 

(Panay 

et al., 

2010) 

RCT 130 (mean 

age 56.2) – 

natural 

menopause 

Controls: 

142 (57.0) 

TDT:  

Dose 300, µg/d 

(No oral 

estrogen) 

24 weeks  

placebo PFSF scores 

- Sexual 

desire  

PDS score  

SAL score - 

No. of 

satisfying 

episodes   

% adverse 

events 

PFSF scores:  

7.5 [no CI] 

(p<0.005)  

PDS score: 

-11.52 [-14.58 to 

-8.46] (p=0.0024) 

SAL score: 

1.16 [0.82-1.5] 

(p=0.0089)  

% AE: 62.3 (300) 

TTP was 

effective in 

treating HSDD 

and improving 

sexual 

function in this 

study of 

naturally 

menopausal 

women with 

and without 

concurrent 

hormone 

therapy. 

 

(Davis 

et al., 

2019) 

Consensus statement 

TESTOSTERONE THERAPY + Neurological function 

(Sultana 

et al., 

2023a) 

SR postmenop

ausal 

women 

testosterone  cognitive 

function 

 the findings 

were 

inconsistent 
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10 articles; 6 

cross-

sectional 

data, 7 

longitu-

dinal data + 

1 case–

control data 

and 

inconclusive. 

Both positive 

and inverse 

associations 

were reported 

for each of 

global 

cognition and 

immediate 

and delayed 

verbal recall. 

The majority of 

studies 

reported no 

association 

between total 

or free 

testosterone 

and cognitive 

performance 

(Sultana 

et al., 

2023b) 

SR postmenop

ausal 

women 

4 studies : 3 

placebo-

controlled, 

crossover 

studies and 

1 parallel-

group 

clinical trial. 

dehydroepiandr

osterone therapy 

50-mg oral daily 

dos 

placebo Cognitive 

performanc

e 

The only positive 

outcome was 

limited to a 4-wk 

cross-over study 

in which DHEA 

statistically 

significantly 

enhanced five of 

six tests of visual-

spatial 

performance 

compared with 

placebo in 24 

cognitively 

normal 

postmenopausal 

women. 

Improvement in 

cognitive 

performance 

with DHEA 

treatment over 

placebo group 

was not seen in 

any other study. 

systematic 

review does 

not support a 

beneficial 

effect of DHEA 

therapy on 

cognitive 

performance 

in 

postmenopau

sal women. 

 

TESTOSTERONE THERAPY + Bone health  

Studies summarized in bone chapter 

TESTOSTERONE THERAPY + Cardiovascular health 

(Popat 

et al., 

2014) 

RCT 73 women 

with POI 

Control: 72 

 

+ control 

group of 

normal 

women (n = 

70) 

150mcg 

testosterone 

patch in addition 

to HRT 

(transdermal 

estradiol (100 

μg/d) +  oral 

MPA 10 mg/d 

(12 d/mo) 

36 months 

placebo BMD (DXA) 

 

lipid profile 

Normal control women lost femoral 

neck BMD over the study period, 

whereas patients on estradiol and 

progestin therapy gained BMD; and 

at the end of the study period, 

femoral neck BMD of patients on 

estradiol and progestin therapy did 

not differ from that of control 

women (0.80 g/cm(2) in both 

groups, P = .9). The addition of T 

showed no further benefit 

(percentage change in BMD 3.9 vs 

2.4, respectively, P = .9). 

Nonetheless, using a repeated-

measures model, the T group 

achieved a mean BMD in the 

femoral neck 0.015 g/cm(2) higher 

than the placebo group at 3 years 

(95% confidence interval -0.005 to 

0.034, P = .13). 

 

No 

significant 

differences 

in lipid 

profile 
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no statistically significant 

differences between the two groups 

at baseline or at 36 months in terms 

of haemoglobin, liver function tests, 

lipid profile, chemistry panel, or 

local skin reactions 

(Zucker

man-

Levin et 

al., 

2009). 

RCT n=14 

TS 

estrogen/proges

tin replacement 

therapy.  

+ oral 1.5 mg 

methyl 

testosterone   

 

for 1 yr and the 

alternative for 

another year. 

estrogen/

progestin 

replacem

ent 

therapy.  

+ placebo  

body 

composition 

 

secondary 

outcomes: 

physiology, 

biochemistr

y, visceral 

fat, 

cognition, 

quality of 

life (QOL)  

Treatment;  

- Reduced total cholesterol, 

triglycerides, and high-density 

lipoprotein cholesterol.  

- improved BMD, lean body mass, 

and decreased fat mass.  

- improved attention, reaction 

time, and verbal memory 

- no effect on executive functions 

and spatial cognition.  

Patients reported improved QOL, 

including general health, coping 

with stress, and sexual desire. 

 

(Islam 

et al., 

2019) 

System

atic 

review 

and 

meta-

analysis 

46 studies 

(36 RCTs) 

 post-

menopausal 

women 

(n=8480) 

systemic 

testosterone 

therapy,  

transdermal or 

oral preparation, 

intra-muscular 

injection or 

subcutaneous 

implant  

identical 

placebo 

or a 

blinded 

comparat

or therapy 

Primary 

outcomes: 

sexual 

function,  

 

Testosterone significantly increased 

sexual function:  

- satisfactory sexual event 

frequency (MD 0·85, 95% CI 0·52 

to 1·18),  

- sexual desire (SMD 0·36, 95% CI 

0·22 to 0·50),  

- pleasure (MD 6·86, 95% CI 5·19 to 

8·52), 

- arousal (SMD  0·28, 95% CI 0·21 

to 0·35),  

- orgasm (SMD 0·25, 95% CI 0·18 

to 0·32),  

- responsiveness (SMD 0·28, 95% 

CI 0·21 to 0·35),  

- self-image (MD 5·64, 95% CI 4·03 

to 7·26),  

- reduced sexual concerns (MD 

8·99, 95% CI 6·90 to 11·08)  

- reduced distress (SMD -0·27, 

95% CI -0·36 to -0·17)  

PROSPERO 

registration 

number: CR

D42018104

073 

 

cardiovascul

ar events, 

metabolic 

parameters 

oral T (9 RCTs, 637 women) 

associated with  

-increase in LDL-cholesterol (MD 

0·29, 95% CI 0·04 to 0·53; 

p<0·0001;95% prediction interval –

0·53 to 1·11)  

- reduction in total cholesterol (MD 

–0·32, 95% CI –0·50 to –0·14)  

- reduction HDL-cholesterol (MD –

0·40, 95% CI –0·49 to –0·30) 

- reduction triglycerides (MD –0·30, 

95% CI –0·49 to –0·12) 

Non-oral T (10 RCTs, 1774 women) 

not associated with any significant 

lipid effects  

No effects of testosterone given 

both orally and non-orally were 

recorded for amounts of glucose 

and insulin in blood, blood 

pressure, or waist-to-hip ratio  

no increase of BMI with 

testosterone  (3 RCTs, n=118) 

testosterone led to weight gain (MD 

0·48, 95% CI 0·16 to 0·79  (5 RCTS, 

2032 women)  

https://www.crd.york.ac.uk/PROSPERO/#recordDetails
https://www.crd.york.ac.uk/PROSPERO/#recordDetails
https://www.crd.york.ac.uk/PROSPERO/#recordDetails
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cognitive 

function 
no effect of testosterone for any of 

the reported cognitive measures (3 

RCTs, n=159) 

musculoskel

etal health.  

no effect of testosterone on bone 

mineral density, body composition, 

or muscle strength (7 RCTs, n=500) 

Secondary 

outcomes 

androgenic 

effects, 

cancer 

events, 

mood and 

wellbeing, 

and 

discontinuat

ion rate. 

testosterone treatment did not 

modify depressive mood, 

irrespective of menopausal status (4 

RCTs, n= 538+67) 

No benefits of testosterone for 

psychological general wellbeing 

index scores (8RCTs, n= 810+224)  

Mammographic breast density did 

not change with testosterone 

treatment 

No other adverse breast health 

effects of testosterone were 

identified 

No serious adverse event was more 

frequent with testosterone 

compared with placebo or a 

comparator (RR 0·97, 95% CI 0·65–

1·44; p=0·884) 

testosterone was associated with a 

greater likelihood of acne (RR 1·46, 

95% CI 1·11–1·92). (11 RCTs, 

n=3264) 

testosterone was associated with a 

greater likelihood of hair growth 

compared withplacebo or a 

comparator (RR 1·69, 95% CI 1·33–

2·14. (11 RCTs, n=4178) 

No other androgenic effects of 

testosterone (eg, alopecia, 

clitoromegaly, or voice change) 

were recorded 

RISKS OF ANDROGEN THERAPY - Masculinising effects 

(Buster 

et al., 

2005). 

RCT 533 women, 

54 (10%) 

women with 

surgical POI 

CEE plus 

testosterone 

patch 300 µg 

twice weekly; 

24 weeks Patch 

placebo Primary 

outcome - 

Sexual 

function 

 

non-significant increase of  

- alopecia - 5.3 vs 2.6% 

- acne, 7.5 vs 4.1% 

- voice deepening - 3.0 vs 1.5% 

Data on POI 

mentioned, 

all data 

included in 

(Islam et al., 

2019) 

(Simon 

et al., 

2005) 

RCT 562 Surgical 

menopause 

with low 

sexual 

desire 

Transdermal or 

oral oestrogen 

with transdermal 

testosterone 

patch 

24 weeks, 

placebo Primary 

outcome: 

Sexual 

function 

side effect 

unwanted (non-scalp) hair growth 

(9% in the treatment group vs. 5.3% 

in the placebo group) 

Data on POI 

mentioned, 

all data 

included in 

(Islam et al., 

2019) 

(Islam 

et al., 

2019) 

SR       See above  

RISKS OF ANDROGEN THERAPY - Endometrial effect 

(Davis 

et al., 

2008). 

Multin

ational 

Multic

entre 

clinical 

trial 

814 

Surgical 

menopaus

e and 

natural 

menopaus

e with low 

Testosterone 

patch 150 µg 

or 300 µg daily; 

 

52 weeks  

placebo Sexual 

function 

similar endometrial biopsy 

findings were identified 

between baseline and after 1-

year use 

frequency of endometrial 

bleeding was increased in the 

group with higher dosage (300 
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sexual 

desire (age 

20–70) 

 

compared to 150µg), along 

with an increased occurrence of 

endometrial atrophy on biopsy 

no differences in breast density 

between transdermal 

testosterone and placebo use 

RISKS OF ANDROGEN THERAPY – Breast cancer risks 

(Davis 

et al., 

2008). 

       See above 

(Davis 

et al., 

2009). 

follow

-up of 

six 

years 

See above 

(Davis et 

al., 2008). 

See above 

(Davis et al., 

2008). 

See 

above 

(Davis et 

al., 

2008). 

See above 

(Davis et 

al., 2008). 

no increase in 

breast cancer 

incidence 

compared with 

that of the 

Australian 

reference 

population 

was identified 

during the 

follow-up 

  

(Tamimi 

et al., 

2006) 

prospe

ctive 

cohort 

study 

women 

included in 

the 

Nurses’ 

Health 

Study with 

a follow-

up of 24 

years - 

4610 

incident 

cases of 

invasive 

breast 

cancer 

were 

identified 

among 

postmeno

pausal 

women 

menopausal 

status, PMH 

use, and breast 

cancer 

diagnosis was 

updated every 

2 years 

through 

questionnaires

. 

  Among women with a natural 

menopause, the risk of breast 

cancer was nearly 2.5-fold 

greater among current users of 

estrogen plus testosterone 

therapies (multivariate relative 

risk, 2.48; 95% confidence 

interval, 1.53-4.04) than among 

never users of PMHs.  

 

The risk of breast cancer 

associated with current use of 

E+T was significantly greater 

compared with E-only therapy 

(P for heterogeneity, .007) and 

marginally greater than E+P (P 

for heterogeneity, .11).  

Women receiving PMHs with T 

had a 17.2% (95% CI, 6.7%-

28.7%) increased risk of breast 

cancer per year of use. 

this was 

not 

physiologi

cal 

replaceme

nt, and the 

estrogen 

could have 

had an 

effect 

(Islam 

et al., 

2019) 

SR       See above 

– data 

limited for 

24 months 

 

Evidence to recommendations 

QUESTION  What is the role of testosterone therapy in POI? 

RECOMMENDATION Testosterone treatment should be considered in women with 

iatrogenic POI to manage hypoactive sexual desire disorder when 

other biopsychosocial aetiologies are excluded. • STRONG ++00 
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RECOMMENDATION Testosterone treatment could be considered in women with non-

iatrogenic POI to manage hypoactive sexual desire disorder when 

other biopsychosocial aetiologies are excluded. • CONDITIONAL 

++00 

Desirable effects Transdermal route of administration of testosterone at the dose that mimics 

premenopausal circulating levels is safe and should be monitored every 3-6 

months to avoid supra-physiologic levels. No adverse cardiovascular or oncologic 

effects have been documented with transdermal testosterone but data in women 

with POI are lacking. 

Undesirable effects  Long-term follow-up data of the effect of androgen therapy on the endometrium, 

breast cancer risk, and other safety parameters are not available. 

Certainty of evidence  Low quality evidence, while based on on clinical trials, often with small sample 

sizes, short duration, and follow-up, conducted with a variety of products, and 

industry sponsored. 

Values    

Balance of effects The methodological limitations of the available studies indicate the need for a 

conservative approach to testosterone therapy. Adverse effects and the effect of 

the treatment should be evaluated and if no improvement of sexual function is 

seen after a maximum of 6 months, treatment should be discontinued. 

Resource use, equity, 

acceptability and feasibility  

Testosterone is likely widely available, but not always in the appropriate dose for 

use in women 

Subgroup considerations (if 

applicable) 

The only evidence-based indication for testosterone therapy for women is for the 

treatment of postmenopausal women with low sexual desire with associated 

personal distress (HSDD). 

 

QUESTION  What is the role of testosterone therapy in POI? 

RECOMMENDATION 

 

HCPs should be aware that although short-term treatment with 

transdermal testosterone at doses approximating physiological 

premenopausal levels is safe, longer term safety data are lacking. 

STRONG ++00 

GOOD PRACTICE POINT The guideline group recommends that women with POI are informed 

that there are limited data for androgen treatment for indications 

other than hypoactive sexual desire disorder, and that long-term 

health effects are unknown. 

Desirable effects Transdermal route of administration of testosterone at the dose that mimics 

premenopausal circulating levels is safe and should be monitored every 3-6 

months to avoid supra-physiologic levels. No adverse cardiovascular or oncologic 

effects have been documented with transdermal testosterone but data in women 

with POI are lacking. 

Undesirable effects  Long term benefit and safety are unknown 

Certainty of evidence  Low quality evidence, while based on on clinical trials, often with small sample 

sizes, short duration, and follow-up, conducted with a variety of products, and 

industry sponsored. 

Values   Clear information on the limitations of the available evidence 

Balance of effects The methodological limitations of the available studies indicate the need for a 

conservative approach to testosterone therapy. 

Resource use, equity, 

acceptability and feasibility  

Testosterone is likely widely available, but not always in the appropriate dose for 

use in women 

Subgroup considerations (if 

applicable) 

NA 
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XI.5. HRT in women with Iatrogenic POI 

PICO  QUESTION:  WHAT ARE THE SPECIFIC CONSIDERATIONS FOR HORMONE 

REPLACEMENT THERAPY IN IATROGENIC POI？    

Papers retrieved from the search on HRT (see XI.2 and XI.3) were split between general issues, and 

considerations for iatrogenic POI. The latter were considered here.  

Flowchart 

 

Full-text articles assessed for 

eligibility 

  

49   

   Full-text articles excluded  

   34 

Papers included in the guideline   

15   

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Women with breast cancer 

(Bund

red et 

al., 

2012) 

RCT 699 

Women 

with 

surgically 

excised 

primary BC 

(T1-3, N0-

2, M-0) 

tibolone, 2.5 

mg daily 

treatment for 

a maximum of 

5 years 

Placebo the risk of 

breast 

cancer 

recurrence  

Women with normal BMD had 

increased recurrence with 

tibolone, 22 (15.6%) of 141 

compared with placebo, 11 

(6.9%) of 159 (P = 0.016), 

whereas no increased BC 

recurrence was seen in women 

with low BMD; 15 (7.4%) of 

204 taking tibolone versus 13 

(6.7%) of 195 taking placebo. 

Tibolone is 

contraindi

cated after 

BC 

treatment, 

as it 

increases 

BMD and 

BC 

recurrence 

(Fahle

n et 

al., 

2013) 

RCT Disease-

free 

women 

with a 

history of 

breast 

cancer  

HRT (n=188) No HRT 

(n=190) 

the risk of 

breast 

cancer 

recurrence 

-  After 

10.8 years 

of follow-

up 

no difference in new breast 

cancer events: 60 in the HRT 

group versus 48 among 

controls (HR=1.3; 95%; CI 0.9-

1.9). Among women on HRT, 

11 had local recurrence and 12 

distant metastases versus 15 

and 12 for the controls. There 

were 14 contra-lateral breast 

10.8 years 

of follow-

up 
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cancers in the HRT group and 

four in the control group 

(HR=3.6; 95% CI=1.2-10.9; 

p=0.013). 

(Kene

mans 

et al., 

2009) 

RCT  women 

surgically 

treated for 

a 

histologica

lly 

confirmed 

breast 

cancer 

(T(1-

3)N(0-

2)M(0)) 

with 

vasomotor 

symptoms 

 

3148 

women 

randomise

d, 3098 

were 

included 

in the ITT 

analysis 

(1556   

tibolone 

1542 

placebo) 

tibolone, 2.5 

mg daily  

Placebo the risk 

of 

breast 

cancer 

recurren

ce  

237 of 1556 (15.2%) women on 

tibolone had a cancer 

recurrence, compared with 165 

of 1542 (10.7%) on placebo 

(HR 1.40 [95% CI 1.14-1.70]; 

p=0.001). Results in the per-

protocol population were 

similar (209 of 1254 [16.7%] 

women in the tibolone group 

had a recurrence vs 138 of 

1213 [11.4%] women in the 

placebo group; HR 1.44 [95% 

CI 1.16-1.79]; p=0.0009). 

Tibolone was not different 

from placebo with regard to 

other safety outcomes, such as 

mortality (72 patients vs 63 

patients, respectively), 

cardiovascular events (14 vs 

10, respectively), or 

gynaecological cancers (10 vs 

10, respectively). Vasomotor 

symptoms and bone-mineral 

density improved significantly 

with tibolone, compared with 

placebo. 

median 

follow-up 

of 3.1 

years 

(Poggi

o et 

al., 

2022) 

Revie

w  

breast 

cancer 

(BC) 

survivors 

 

4 RCTS 

(n = 4050 

patients) 

HRT 

(estrogen/pro

gestogen 

combination 

or tibolone) 

(n=2022) 

placebo 

or no 

HRT 

(n=2023

) 

the risk of 

breast 

cancer 

recurrence 

+ 

expression 

of 

hormone 

receptor 

(ER/PR) 

HRT significantly increased the 

risk of BC recurrence 

compared to placebo (HR 1.46, 

95% CI 1.12–1.91, p = 0.006). 

At the subgroup analysis, the 

risk of BC recurrence with the 

use of HRT was significantly 

increased in patients with 

hormone receptor-positive 

disease (HR 1.8, 95% CI 1.15–

2.82, p = 0.010) but not in 

those with hormone receptor-

negative tumors (HR 1.19, 95% 

CI 0.80–1.77, p = 0.390). 

 

(Cui et 

al., 

2014) 

Cohort  2,510 

postmeno

pausal 

white 

women 

ever-use of 

HRT 

 the risk of 

breast 

cancer 

recurrence   

Women with natural 

menopause + BMI < 25 

kg/m2, ever-use of HRT was 

associated with increased 

breast cancer risk (OR, 1.95; 

95% CI, 1.32–2.88). Risk was 

elevated with duration of HRT 

use (P for trend ¼ 0.002). 

 

Ever-HRT use in overweight 

women (BMI > 25 kg/m2) 

showed no association with 

risk of breast cancer overall or 

by subtypes 

 



 

Guideline POI – ANNEX 8 -Literature report 250 

 

Ever-HRT use was associated 

with decreased breast cancer 

risk (OR, 0.70; 95% CI, 0.38–

1.31) among women with prior 

bilateral oophorectomy but 

elevated risk (OR, 1.45; 95% CI, 

0.92–2.29) among those with 

hysterectomy without bilateral 

oophorectomy (P for 

interaction ¼ 0.057) 

(Krul 

et al., 

2017). 

nested 

case-

contro

l study 

Radiation 

Therapy 

for 

Hodgkin 

Lymphom

a 

 

5-year HL 

survivors 

treated 

before age 

41 

radiation dose  breast 

cancer risk 

linear radiation dose-response 

curve with an adjusted excess 

odds ratio (EOR) of 6.1%/Gy 

(95% CI: 2.1%-15.4%).  

Women with menopause <30 

years (caused by high-dose 

procarbazine or pelvic RT) had 

a lower BC risk (OR, 0.13; 95% 

CI, 0.03-0.51) than did women 

with menopause 50 years. BC 

risk increased by 6.4% per 

additional year of post-RT 

intact ovarian function 

(P<.001). Among women with 

early menopause (<45 years), 

HRT use for 2 years did not 

increase BC risk (OR, 0.86; 95% 

CI, 0.32-2.32), whereas this risk 

was non significantly increased 

among women without early 

menopause (OR, 3.69; 95% CI, 

0.97-14.0; P for interaction: 

.06). 

 

Women with Cervical cancer 

(Vargi

u et 

al., 

2021). 

Meta-

analysi

s – 10 

studie

s  

Women 

with 

cervical 

adenocarci

noma 

HRT No HRT risk of 

recurrence 

(Standardised 

incidence ratio 

1.83; 95% CI 

1.24 to 2.59, 1 

study, > 5 

years of HRT) 

Several studies reported a 

significantly reduced risk 

of developing cervical 

squamous cell carcinoma 

in postmenopausal women 

treated with HRT, while a 

weak increase in the 

incidence of 

adenocarcinoma has been 

shown. No evidence 

reports a harmful effect of 

HRT on CC oncological 

outcome, while several 

benefits, in terms of 

reduced metabolic risk 

and increased quality of 

life, have been described 

Women with Endometrial cancer 

(Suria

no et 

al., 

2001). 

Case  

contro

l study 

 

 

249 

endometri

al cancer 

130 received 

ERT after 

primary cancer 

treatments 

and 49% 

received 

75 

matched 

treatme

nt-

control 

the risk of 

recurrence  

(number 

of 

recurrence

s and 

There were 

two 

recurrences 

(1%) among 

the 75 

estrogen users 

not increase 

the risk of 

recurrence 

in patients 

with early-

stage, low-

he two 

groups 

were 

matched 

by using 

decade of 
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progesterone 

in addition  

pairs (no 

HRT) 

deaths 

from 

disease) 

compared with 

11 (14%) 

recurrences in 

the 75 

nonhormone 

users. 

Hormone 

users had a 

statistically 

significant 

longer 

disease-free 

interval than 

nonestrogen 

users (P 

=.006). 

risk 

endometrial 

cancer 

age at 

diagnosis 

and stage 

of disease. 

Both 

groups 

were 

comparabl

e in terms 

of parity, 

grade of 

tumor, 

depth of 

invasion, 

histology, 

surgical 

treatment, 

lymph 

node 

status, 

postoperat

ive 

radiation, 

and 

concurrent 

diseases. 

(Barak

at et 

al., 

2006). 

RCT stage I or 

II 

endometri

al cancer 

 

 

women, 

median 

age 57 

years 

(<10% 

with POI) 

HRT (n=251) Placebo 

(n=681) 

Recurrenc

e  

In HRT group:  

recurrence in 

14 patients 

(2.3%). Incl 8 

(1.3%) new 

malignancies. 

There were 26 

deaths (4.2%), 

incl 5 (0.8%) 

from 

endometrial 

cancer.  

In placebo 

group: 12 

(1.9%) 

recurrence. 10 

(1.6%) new 

malignancy.  

9 deaths 

(3.1%) incl 4 

(0.6%) from EC 

absolute 

recurrence 

rate was low 

(2.3% in ERT 

patients 

versus 1.9% 

in placebo 

group) with 

stage I or II 

endometrial 

cancer with 

no 

significant 

increased 

risk of 

recurrence 

or death 

versus 

placebo 

 

Median FU 

- 35.7 

months 

(Shim 

et al., 

2014). 

SR 1 RCT +5 

observatio

nal studies 

(n=896 

HRT users 

and 1079 

nonusers) 

HRT (896) No HRT 

(1079) 

 

risk of EC 

recurrence 

19 / 896 HRT 

users vs  

64/1079 

controls  

 

no significant 

increase in the 

risk of 

recurrence in 

EC survivors 

using HRT 

relative to the 

control group 

(OR: 0.53; 95% 

no evidence 

of an 

increased 

risk of 

endometrial 

cancer 

recurrence 

with HRT 

use 
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CI: 0.30-0.96, 

I(2)=49.0). This 

pattern was 

also observed 

in the 

subgroup 

analysis for the 

stage and type 

of HRT. 

Women with Ovarian cancer 

(Zhan

g et 

al., 

2016) 

retros

pectiv

e 

study 

112 

ovarian 

cancer - 

papillary 

serous 

ovarian 

cancer 

HRT (n=31) No HRT 

(n=81) 

risk of 

recurrence 

- 

progressio

n-free 

survival 

(PFS) 

Median Kupperman score at 

the onset of HRT was 30.81 

and 12.19 after the therapy (t 

= 3.302, P = 0.001). 

 

HRT group and control group 

did not significantly differ in 

relapse rates (HR in HRT 

group:0.290; 95% CI: 0.31–

2.47), Kaplan–Meier analysis 

showed the prognosis of HRT 

patients who received 

estrogen only was not 

significantly different from 

those who received combined 

estrogen‑tibolone or tibolone 

only 

HRT is not 

a 

prognostic 

factor for 

PFS in SOC 

patients 

(Saeai

b et 

al., 

2020). 

SR surgery for 

epithelial 

ovarian 

cancer 

HRT No HRT risk of 

recurrence 

- overall 

survival/PF

S 

HRT improved overall survival (HR 0.71; 95% 

CI 0.54 to 0.93) and had little or no effect on 

PFS (HR 0.76; 95% CI 0.57 to 1.07) 

 

very low rates of breast cancer, transient 

ischemic attack, cerebrovascular accident, 

and myocardial infarction 

(Achi

maș-

Cadari

u et 

al., 

2023). 

SR 11 studies 

(n=4191; 

low risk of 

bias in ten 

studies) 

 ovarian 

cancer 

HRT No HRT risk of 

recurrence 

- overall 

survival/PF

S 

improved overall survival (HR 

0.66; 95% CI 0.57 to 0.76) and 

PFS (HR 0.73; 95%CI 0.57 to 

0.95) 

 

POI 

outcomes 

2 studies (n=227) assessed the 

effect of age: no difference 

was observed in PFS between 

women aged<40 and >40 

years 

subgroup 

analysis of 

type of 

ovarian 

cancer was 

not 

performed 

 

Evidence to recommendations 

QUESTION  What are the specific considerations for HT in iatrogenic POI? 
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GOOD PRACTICE POINT The guideline group recommends a personalized approach to risks 

and benefits of HT in women with iatrogenic POI after 

gynaecological/breast cancer. 

Desirable effects HT is recommended in women with POI to compensate the impact of low 

estrogen levels.  

Undesirable effects  In women with iatrogenic POI after gynaecological/breast cancer, there may be 

additional risks, mainly related to recurrence of the primary disease, which may 

need to be weighed against the benefits of HRT.  

Certainty of evidence  NA 

Values   Personalised approach  

Balance of effects To be considered individually, hence the recommendation for a personalised 

approach 

Resource use, equity, 

acceptability and feasibility  

NA 

^ 

Evidence to recommendations – cervical cancer 

QUESTION  What are the specific considerations for HT in iatrogenic POI? 

RECOMMENDATION HT does not increase the risk of recurrence of squamous cell 

carcinoma of the cervix and is recommended for women with 

iatrogenic POI due to the treatment of squamous cell carcinoma.

 • STRONG• +++0  

RECOMMENDATION HT may be associated with a slightly increased risk of recurrence of 

cervical adenocarcinoma and a personalized approach considering 

individualized HT risk and benefits is recommended. •

 STRONG• ++00 

Desirable effects HT is recommended in women with POI to compensate the impact of low estrogen 

levels.  

Undesirable effects  recurrence of the primary disease:  

HT does not increase the risk of recurrence of squamous cell carcinoma of the 

cervix 

HT may be associated with a slightly increased risk of recurrence of cervical 

adenocarcinoma 

Certainty of evidence  Mainly observational data 

Values   NA 

Balance of effects The possible additional risks of HRT, mainly related to recurrence of the primary 

disease are weighed against the benefits of HRT. 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

Differentiated recommendations, based on specific cervical cancer subgroups with 

different risk profiles  

 

Evidence to recommendations – endometrial cancer 

QUESTION  What are the specific considerations for HT in iatrogenic POI? 
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RECOMMENDATION HCPs could consider HT in women with iatrogenic POI due to early-

stage low-risk endometrial adenocarcinoma, as there is no evidence 

that it increases the risk of cancer recurrence. • CONDITIONAL 

• ++00 

Desirable effects HT is recommended in women with POI to compensate the impact of 

low estrogen levels.  

Undesirable effects  recurrence of the primary disease: there is no evidence that it increases 

the risk of cancer recurrence 

Certainty of evidence  Mainly observational data 

Values   NA 

Balance of effects The possible additional risks of HRT, mainly related to recurrence of the primary 

disease are weighed against the benefits of HRT. 

Resource use, equity, 

acceptability and 

feasibility  

NA 

 

Evidence to recommendations – ovarian cancer 

QUESTION  What are the specific considerations for HT in iatrogenic POI? 

RECOMMENDATION HCPs could consider HT in women with iatrogenic POI due to 

epithelial ovarian cancer. • CONDITIONAL  +++0 

 The effect of HT on the risk of recurrence of non-epithelial ovarian 

cancer is uncertain and it is suggested that HCPs use a personalized 

approach to prescribing HT, including consideration of tumour 

hormone receptor status. • CONDITIONAL• +000 

 HT should be avoided in women with hormone-dependent ovarian or 

uterine tumours, including uterine sarcoma, endometrioid 

carcinoma, ovarian clear cell carcinoma, ovarian granulosa cell 

tumour, or sex cord-stromal tumours. 

Desirable effects HT is recommended in women with POI to compensate the impact of low 

estrogen levels.  

Undesirable effects  recurrence of the primary disease: 

- epithelial ovarian cancer: low 

- non-epithelial ovarian cancer :  uncertain 

- hormone-dependent ovarian tumours: high 

Certainty of evidence  Mainly observational data 

Values   NA 

Balance of effects The possible additional risks of HRT, mainly related to recurrence of the primary 

disease are weighed against the benefits of HRT. 

Resource use, equity, 

acceptability and feasibility  

NA 

Subgroup considerations (if 

applicable) 

Differentiated recommendations, based on specific ovarian cancer subgroups with 

different risk profiles  
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Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Women after Risk reducing bilateral oophorectomy 

HRT should be considered as early as possible after RRSO in women under 50 years old, 

especially under 46 years old, to reduce the incidence of estrogen deficiency related symptoms 

and co-morbidities (Manchanda et al., 2022). 

(Kotso

poulo

s et 

al., 

2018) 

pros

pecti

ve 

study 

872 

BRCA-1 

mutatio

n 

carriers 

undergo

ing 

RRSO 

before 

45 years 

of age 

  HRT 

safety 

HR 0.97 (95%CI 0.62-

1.52; P= 0.89) for ever 

use of any type of HRT 

vs no use HR 0.73 

(95%CI 0.41-1.32; p = 

0.30) for ever use of E-

HRT vs no use HR 1.31 

(0.66-2.57; P= 0.44) for 

ever use of E+P HRT vs 

no use 

 

estrogen-only therapy: 

reduced breast cancer 

risk (HR 0.24; 95% CI 

0.06 to 0.98 for over 5 

years of ERT use) 

estrogen +progestin: 

increased risk of breast 

cancer (HR 1.78; 95% CI 

1.17 to 9.73 for over 5 

years of HRT) 

 

(Marc

hetti 

et al., 

2018). 

meta

-

analy

sis   

breast 

cancer 

in 

BRCA1/

2 

mutatio

n 

carriers 

post 

RRSO (3 

studies, 

n=1100) 

HRT   BC risk There was not a 

significantly higher BC 

risk in BRCA1 and 

BRCA2 mutation carriers 

receiving HRT after 

RRSO (HR = 0.98; 95% 

CI 0.63-1.52). There was 

a slightly but not 

significantly, benefit in 

BC risk reduction in 

favor of estrogen alone 

HRT versus estrogen 

plus progesterone HRT 

formulation (OR = 0.53; 

95% CI 0.25-1.15). 

 

(Gaba 

and 

Manc

Syste

matic 

RRBSO   cardiova

scular 

health, 

RSO remains the gold 

standard for preventing 

OC in BRCA carriers with 

HRT 

mitigate

s risks of 



 

Guideline POI – ANNEX 8 -Literature report 256 

handa

, 

2020). 

revie

w 

neurolo

gical 

function 

and 

bone 

health.a

cceptabi

lity, 

 

HRT 

safety 

uptake being higher in 

BRCA1 carriers, 

Caucasians, women who 

have completed 

childbearing and women 

with a personal history 

of BC. However, when 

performed in 

premenopausal BRCA 

carriers, it increases the 

risk ofosteoporosis/ 

osteopenia, CHD and 

neurocognitive decline 

(though BRCA specific 

data on CHD and 

neurocognitive impact 

are limited). Use ofHRT 

until natural menopause 

mitigates risks and there 

are data supporting 

safety of short term HRT 

use in BRCA carriers 

without a personal 

history of receptor 

positive BC. 

premen

opausal 

RRSO 

with 

evidenc

e of 

safety 

for short 

term use 

in BRCA 

mutatio

n 

carriers 

without 

breast 

cancer 

and 

recomm

ends 

use after 

RRSO 

(Hube

r et 

al., 

2021). 

Revie

w 

 

OC: 1 

case–

contr

ol + 

1 

retro

spect

ive 

coho

rt  

EC: 1 

case–

contr

ol 

study 

BC: 5 

studi

es + 

1 MA 

BRCA 

mutatio

n 

carriers 

HRT  risk of 

ovarian, 

endome

trial 

cancer 

OC:  

 

 

EC 

 

 

BC:  

 

 

BC data 

not 

included 

here  
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Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Women after Hematopoietic stem cell transplantation (HSCT)  

(Ha et 

al., 

2020), 

Prospe

ctive 

observ

ational 

study 

234 

patients 

with POI 

after HSCT 

HRT  Efficacy -  

relieve 

menopaus

al 

symptoms 

and 

correct 

bone loss 

  Bone data, 

details in 

Bone 

chapter 

(Yang 

et al., 

2017) 

Prospe

ctive 

observ

ational 

study 

130patient

s with POI 

after HSCT 

for 

malignant 

hematolog

ic diseases 

 

HRT  risk of 

recurrence 

of the 

primary 

disease 

HRT was safe and no excessive 

recurrences or mortality were 

seen 

 

103 (79.2%) patients had 

perimenopausal symptoms. 

The mean total Kupperman 

menopausal index score 

changed significantly from 

13.50 ± 7.128 to 6.13 ± 5.97 

after HT for 24 months. 

Among the 118 patients who 

received estrogen/progestin 

cyclic sequential therapy, 89 

(75.4%) had withdrawal 

bleeding. 

 

Evidence to recommendations – ovarian cancer 

QUESTION  What are the specific considerations for HT in iatrogenic POI? 

RECOMMENDATION Women should be informed of the risks of iatrogenic POI and risks 

and benefits of HT before bilateral salpingo-oophorectomy to reduce 

cancer risk (RRSO). STRONG +000 

 It is recommended that personalized HT or pubertal induction be 

commenced in girls/women with POI following haematopoietic stem 

cell transplantation or other gonadotoxic therapies. STRONG ++00 

Desirable effects HT is recommended in women with POI to compensate the impact of low estrogen 

levels.  

Undesirable effects  recurrence of the primary disease: 

Certainty of evidence  Mainly observational data 

Values   NA 

Balance of effects The possible additional risks of HRT, mainly related to recurrence of the primary 

disease are weighed against the benefits of HRT. Recommendation for providing 

information and a personalized approach 

Resource use, equity, 

acceptability and 

feasibility  

NA 
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XII. Non-hormonal, complementary and lifestyle 

therapies 

XII.1. Non-hormonal therapies 

PICO  QUESTION:   WHAT  NON-HORMONAL  THERAPIES  ARE  

AVAILABLE  FOR  POI? 

 

Population People with POI of any cause including iatrogenic. 

Interventions Cognitive behavioural therapy 

Stellate ganglion block 

non hormonal therapies  

Selective serotonin and noradrenaline reuptake inhibitors / antidepressants 

Gabapentin and pregabalin  

Clonidine 

Oxybutynin / neurokinin receptor antagonists  

Control  

Outcomes Efficacy 

• vasomotor symptoms 

• genito-urinary symptoms 

• Life expectancy 

• bone health 

• cardiovascular health 

• Quality of life 

• sexual function 

• neurological function  

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause" OR Menopause OR 

"Menopause"[Mesh]) AND (Alpha-2-agonist OR Clonidine OR alpha-agonist OR “α2 adrenergic agonist” 

OR “imidazoline receptor agonist” OR "Beta blocker" OR "Beta-blocker" OR “Selective serotonin and 

noradrenaline reuptake inhibitors” OR “Serotonin–norepinephrine reuptake inhibitor” OR SNRIs OR 

venlafaxine OR Duloxetine OR Milnacipran OR Sibutramine OR Bicifadine OR Gabapentin OR 

“Nonhormonal therapies” OR “non hormonal therapies” OR “Nonhormonal therapy” OR  “Stellate ganglion 

blockade” OR “Stellate ganglion block” OR “Selective serotonin reuptake inhibitors” OR "Serotonin Uptake 

Inhibitors"[Mesh] OR “Selective noradrenaline reuptake inhibitors” OR “selective serotonin-norepinephrine 

reuptake inhibitors” OR "Gabapentin"[Mesh] OR Pregabalin OR "Pregabalin"[Mesh] OR "Venlafaxine 

Hydrochloride"[Mesh] OR "Duloxetine Hydrochloride"[Mesh] OR paroxetine OR sertraline OR fluoxetine 

OR escitalopram OR "Antidepressive Agents"[Mesh] OR " antidepressants” OR Antidepressant OR 

“Cognitive behavioural therapy” OR "Cognitive Behavioral Therapy"[Mesh] OR "Cognitive Behavioral 

http://en.wikipedia.org/wiki/Alpha-2_adrenergic_receptor
http://en.wikipedia.org/wiki/Adrenergic_agonist
http://en.wikipedia.org/wiki/Imidazoline_receptor
http://en.wikipedia.org/wiki/Duloxetine
http://en.wikipedia.org/wiki/Milnacipran
http://en.wikipedia.org/wiki/Sibutramine
http://en.wikipedia.org/wiki/Bicifadine
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Therapy" OR “Cognition Therapy” OR “Oxybutynin” OR “neurokinin receptor antagonists” OR "Neurokinin-

1 Receptor Antagonists"[Mesh]) 

 

Literature search was limited to the period between 01/01/2014 and 18/12/2023. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  

 

Flowchart 

 

Records identified through 

database searches 

  

674   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   539 

Full-text articles assessed for 

eligibility 

  

135   

   Full-text articles excluded  

   95 

Papers included in the guideline   

39   

Papers included as background 

information  

  

1   

 

INCLUDED AS BACKGROUND INFORMATION: (Koysombat et al., 2024). 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention    Control Outcome 

measures  

Effect size  Authors 

conclusion  

Commen

ts  

Women with POI - Pharmacologic therapies for vasomotor symptoms 

Antidepressants 
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(Azizi et 

al., 2022) 

Review  36 RCTs, 27 

acceptable and 

9 low quality 

Selective 

Serotonin 

Reuptake 

Inhibitors 

(SSRIs) and 

Serotonin-

Norepinephrin

e Reuptake 

Inhibitors 

(SNRIs) 

 HF SSRIs : escitalopram, paroxetine, 

and fluoxetine have higher 

efficacy and safety in the 

treatment of menopausal HF than 

other drugs. Studies on the 

effectiveness of sertraline, 

citalopram, and fluvoxamine are 

limited in number or show 

inconsistent results. 

 

SNRIs: venlafaxine and 

desvenlafaxine showed significant 

efficacy in the treatment of 

menopausal HF. However, studies 

on the effectiveness of duloxetine 

are also limited, which requires 

further research. 

Most studies 

have indicated 

the efficacy and 

safety of some 

antidepressants, 

such as SSRIs and 

SNRIs, in 

decreasing the 

frequency and 

severity of HF. 

These drugs are 

therefore 

recommended 

for the treatment 

of menopausal 

HF. 

 

(Guthrie 

et al., 

2015) 

RCT 899 peri- and 

postmenopaus

al women with 

at least 14 

bothersome 

vasomotor 

symptoms/we

ek - 

Subgroups-

randomisation; 

104 to 

escitalopram 

and 101 to 

placebo 

(MsFLASH 01); 

106 to exercise, 

107 to yoga, 

and 142 to 

usual activity, 

and 

simultaneously

, 177 to 

omega-3 and 

178 to placebo 

(MsFLASH 02); 

97 to estradiol, 

96 to 

venlafaxine, 

and 146 to 

placebo 

(MsFLASH 03). 

 

escitalopram 

10–20 mg/day, 

non-aerobic 

yoga, aerobic  

exercise, 1.8 

g/day omega-

3 fatty acid 

supplementati

on, low-dose 

oral 17-beta-

estradiol 0.5-

mg/day, and 

low-dose 

venlafaxine XR 

75-mg/day.  

placebo changes 

from 

baseline in 

mean daily 

vasomotor 

symptoms 

frequency 

and bother 

during 8–12 

weeks of 

treatment 

Reductions in vasomotor 

symptom frequency from 

baseline of similar size and 

statistical significance were 

observed in the escitalopram, 

estradiol, and venlafaxine groups, 

relative to control. Although most 

of the benefit was gained by week 

4 for escitalopram and 

venlafaxine, participants in the 

estradiol group continued to 

improve over the intervention 

period, yielding comparable week 

8 intervention effect estimates for 

these three medications 

(frequency escitalopram at 

−1.4/day (95% CI: −2.7 to −0.2), 

low-dose estradiol at −2.4 (95% 

CI: −3.4 to −1.3), and venlafaxine 

at −1.8 (95% CI: −2.8 to −0.8)). 

Decreases ranged from 1.4 to 2.4 

fewer vasomotor symptoms per 

day, or 18% to 37% lower 

vasomotor symptom daily 

frequency, relative to control 

 

No effects on vasomotor 

symptoms frequency or bother 

were seen with aerobic exercise, 

yoga or omega-3 supplements. 

These analyses 

suggest that 

escitalopram, 

low-dose 

estradiol, and 

venlafaxine 

provide 

comparable, 

modest 

reductions in 

vasomotor 

symptoms 

frequency and 

bother among 

women with 

moderate hot 

flushes 

 

SAFETY No serious adverse events (3 

trials)  

stopped treatment due to 

adverse events: 7 (6.7%) 

escitalopram, 1 (0.6%)  omega-3, 

4 (4.1%) estradiol, 5 (5.2%) 

venlafaxine, and 4 (1.3% of 

n=318) placebo  

Notable adverse events included: 

3 suicidal ideation while on  

study medication; 12 systolic 

blood pressure (SBP) >165 mmHg 

or diastolic blood pressure (DBP) 

>95  mmHg;  

among women with a uterus, 6/73 

(8.2%) on estradiol, 2/124 (1.6%) 

on placebo, and none on 

venlafaxine developed abnormal 

vaginal bleeding. Three of 6 

estradiol-treated participants 

with abnormal bleeding had an 

endometrial echo complex >5 

mm and underwent an 
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endometrial biopsy, all of which 

revealed no evidence of 

hyperplasia or malignancy. 

(Caan et 

al., 2015) 

RCT 339 peri- and 

post-

menopausal 

women with 

≥2 

bothersome 

vasomotor 

symptoms per 

day (mean 8.1, 

SD 5.3/day) 

 

40–62 years   

 

 ≥14 

VMS/week, at 

least some of 

which were 

considered 

bothersome or 

severe, 

Low-dose oral 

17-beta-

estradiol 0.5-

mg/day (n=97) 

OR low-dose 

venlafaxine XR 

75-mg/day 

(n=96) (n=146) 

for 8 weeks. 

placebo 

(n=146) 

Primary 

outcome:  

mean daily 

frequency of 

vasomotor 

symptoms 

after 8 weeks 

of treatment.  

 

Secondary 

outcome: 

vasomotor 

symptom 

severity, 

bother and 

interference.  

Mean vasomotor symptom 

frequency (week 8) decreased by 

53% with estradiol, 48% with 

venlafaxine, and 29% with 

placebo. Estradiol reduced the 

frequency of symptoms by 2.3 

(95% CI 1.3–3.4) more per day 

than placebo (p<0.001), and 

venlafaxine by 1.8 (95% CI 0.8–

2.7) more per day than placebo 

(p=0.005).  

 

Results were consistent for 

symptom severity, bother and 

interference. Low-dose estradiol 

reduced symptom frequency by 

0.6 more per day than venlafaxine 

(95% CI, 1.8 more per day to 0.6 

fewer per day than venlafaxine; 

p=0.09). 

 

Treatment satisfaction was 

highest (69%) on estradiol 

(p<0.001 versus placebo), lowest 

(39%) on placebo, and 

intermediate (52%) for 

venlafaxine (p=0.06 versus 

placebo).  

 

Both interventions were well 

tolerated. Only 11 (3.2%) subjects 

stopped treatment due to AEs (4 

ET, 5 venlafaxine, 2 placebo). The 

most frequently reported AEs 

were insomnia on ET and fatigue 

on venlafaxine and placebo. 3 

participants reported suicidal 

ideation (2.5% on ET; 0.7% 

placebo; 0 venlafaxine). 

low-dose oral 

estradiol and 

venlafaxine are 

both effective 

treatments for 

vasomotor 

symptoms in 

midlife women. 

While the efficacy 

of low-dose 

estradiol may be 

slightly superior 

to that of 

venlafaxine, the 

difference is 

small in 

magnitude and 

of uncertain 

clinical relevance 

 

(Riemma 

et al., 

2019) 

Review 

up to July 

2019 

physiological 

or surgical 

postmenopaus

al women 

experiencing 

hot flushes and 

sleep 

disturbances 

 

5 RCTs, 

including 1482 

postmenopaus

al women - 

Significant 

heterogeneity 

(I2 = 90%) 

Paroxetine placebo Efficacy - VMS 

frequency  

 

4 trials including 1305 

participants reported 

the frequency 

reduction at week 4.  

 

Paroxetine significantly 

(P < 0.00001) reduced 

the VMS frequency 

(MD 8.86 per week, 

95% CI 5.69–12.04), 

with high variability (I2 

= 83%).  

2 trials reported the 

frequency of VMS at 

week 6 : MD 6.05 per 

week, 95% CI 1.43 to 

13.53, P = 0.11,I2 = 

93%).  

 

3 trials reported the 

frequency of VMS at 

week 12: MD 7.36 per 

week, 95% CI 4.25–

10.46, P < 0.00001) (I2 

= 62%). 

There was 

moderate quality 

of evidence 

supporting the 

effectiveness of 

paroxetine for 

vasomotor 

symptoms; 

however, it 

causes nausea 

and dizziness 

The 

quality of 

the 

evidence 

on the 

effect of 

paroxetin

e for VMS 

was 

moderate. 
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Adverse events 

 

Included studies 

reported nausea, 

dizziness, headache, 

fatigue/drowsiness/so

mnolence/lethargy, 

constipation, 

dyspepsia, insomnia, 

weight gain, mouth 

dryness, blurred vision, 

sleep disturbance and 

anxiety. The most 

consistently reported 

adverse events were 

nausea, dizziness, 

headache, fatigue and 

constipation. The risks 

of nausea and dizziness 

were respectively 2.45 

times (95% CI 1.29–

4.66, P = 0.006, I = 0%) 

and 2.44 times (95% CI 

1.02–5.85, P = 0.05, I2 = 

0%) higher than 

placebo. 

(Wei et 

al., 2016) 

Review  5 RCTs, 

including 1482 

postmenopaus

al women - 

Significant 

heterogeneity 

(I2 = 90%) 

paroxetine  Efficacy Paroxetine Hydrochloride  

2 pilot studies showed significant hot flash reduction. + a 4 

week, double-blind, randomized, controlled, crossover study in 

151 menopausal women, with the majority being breast cancer 

survivors. With 10 mg paroxetine HCl vs placebo, hot flash 

frequency was decreased by 40.6% vs 13.7% (P=0.0006). 

Furthermore, hot flash frequency was significantly decreased by 

51.7% vs 26.6% (P=0.0002) with 20 mg paroxetine HCl 

vs placebo. Seventeen (11%) patients withdrew due to adverse 

effect 

 

Paroxetine Mesylate  

4 RCTs were conducted to assess paroxetine and VMS in women 

without breast cancer, including two Phase 3 RCTs looking at 

paroxetine mesylate. In these 4 trials, paroxetine was associated 

with a 33–65% reduction in hot flash frequency with 6–12 weeks 

of treatment compared to 17–38% reductions with placebo. 

Additionally, paroxetine was also associated with significant 

reductions in hot flash severity.  

Side Effects: most common with paroxetine mesylate were nausea (3.8% vs 

1.4%), fatigue (3.4% vs 1.5%), and dizziness (2% vs 0.8%).  

Reasons that prompted discontinuation that occurred in at least 

2% of patients and twice as often compared with placebo 

included muscle cramps, spasms, and/or twitching (3.4% vs 

1.5%); restless leg feeling (2.6% vs 1.2%); and insomnia (2.6% vs 

1.2%).22  

Although uncommon, there is a black box warning for the 

potential of paroxetine HCl to increase the risk of suicidal 

thinking and behavior, however low dose paroxetine mesylate 

was not tested in women who have a history of depression, 

suicide attempts, or psychiatric conditions. Other adverse effects 

linked to SSRI use in general include syndrome of inappropriate 

antidiuretic hormone secretion, bone fractures, seizures, 

akathisia, acute angle closure glaucoma, and cognitive and/or 

motor impairment. 

(Rios-

Espinosa 

et al., 

2022) 

RCT 91 

symptomatic 

postmenopaus

al Mexican 

women, 

average age 54 

years 

20mg 

fluoxetine 

20mg 

citalopra

m 

menopause 

rating scale 

scores 

reduction in the menopause 

rating scale scores for both 

agents at 3 months and 

citalopram at 6 months follow-up; 

however, citalopram was 

associated with greater 

improvement compared with 

fluoxetine with benefits observed 

for vasomotor, psychological, 
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urogenital, libido and somatic 

subdomains 

(Birkhaeu

ser et al., 

2019) 

RCT 2 studies P012 

and P013 with 

resp 942 and 

946 

participants 

Esmirtazapine 

treatment 

(2.25, 4.5, 9.0, 

or 18.0 mg) - 

12 week trial 

placebo Daily 

frequency 

and severity 

of moderate 

to severe 

VMS, both at 

weeks 4 and 

12) (based 

on 

participative 

LogPad daily 

diaries) 

 

Adverse 

events 

 

Visits 

occurred at 

the end of 

weeks 2, 4, 8, 

and 12. A 

telephone 

call was 

scheduled 

for 30 days 

(±7 days) 

after the last 

study 

medication 

The mean daily frequency and 

severity of moderate to severe 

VMS generally decreased over 

time with esmirtazapine and 

placebo, with differences 

between esmirtazapine and 

placebo observed as early as 

week 1. A decrease in moderate 

to severe VMS frequency was 

greater with all esmirtazapine 

doses compared with placebo in 

both studies. At weeks 4 (all 

doses) and 12 ( 4.5 mg) (co-

primary endpoints), reductions in 

the frequency of moderate to 

severe VMS versus placebo were 

also observed in both studies (p < 

0.01). A reduction of 1.4–2.2 VMS 

was observed at weeks 4 and 12 

( 4.5 mg, both studies). 

 

A dose–response analysis of 

active doses on the four co-

primary endpoints demonstrated 

that esmirtazapine 2.25 mg 

provided less improvement in 

moderate to severe VMS 

frequency versus other active 

doses at weeks 4 and 12 in both 

studies. 

 

Safety,  

The percentage of participants 

experiencing at least one AE 

during treatment was higher for 

esmirtazapine (Study P012, from 

76.6% with 

2.25 mg to 87.7% with 18.0 mg; 

Study P013, from 63.6% with 2.25 

mg to 69.0% with 18.0 mg) than 

placebo (Study P012, 62.1%; 

Study P013, 51.6%). In both 

studies, the most frequently 

reported AEs with esmirtazapine 

were somnolence, fatigue, 

increased appetite, and weight 

gain, and with the exception of 

fatigue in Study P012 these AEs 

were more common with higher 

doses.  

 

A greater proportion of 

participants receiving 

esmirtazapine discontinued 

treatment due to AEs compared 

with placebo 

Somnolence and fatigue were the 

most frequently reported AEs. 

 

SAEs were reported in 8 

participants. Three SAEs were 

considered 

possibly/probably treatment-

related: one participant with 

severe edema of the extremities 

in the esmirtazapine 9.0 mg 

group (participant recovered), 

and two placebo participants (one 

with nightmares and suicidal 

ideations [participant recovered 

with sequelae] and one with 

Esmirtazapine ( 

4.5 mg) 

significantly 

reduced the 

average daily 

frequency of 

moderate to 

severe VMS in 

postmenopausal 

women 

compared with 

placebo at weeks 

4 and 12. 

Treatment effects 

were observed as 

early as week 1. 

Daily symptom 

severity was also 

reduced, with 

statistical 

significance 

observed at week 

4. Esmirtazapine 

doses up to 18.0 

mg were 

generally well 

tolerated, with a 

more favorable 

safety profile for 

lower doses. 

Since these 

studies were 

conducted,  

Commerci

ally 

sponsored 

; funding 

was 

provided 

by 

Organon, 

a 

subsidiary 

of Akzo 

Nobel at 

the time 

of study 

conduct, 

and 

subseque

ntly of 

Merck 

Sharp & 

Dohme 

Corp., a 

subsidiary 

of Merck 

& 

Co., Inc., 

Kenilwort

h, NJ, USA 

 

the 

sponsor 

discontinu

ed further 

developm

ent of 

esmirtaza

pine 
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vasovagal syncope [participant 

recovered]). 

Gabapentanoids 

(Shan et al., 

2020) 

Review  Women 

experiencing 

menopausal 

vasomotor 

symptoms 

because of 

natural or 

medical 

reasons. 

Establishment 

of menopause 

did not have to 

be formal 

(amenorrhea 

for more than 

12 months or 

amenorrhea 

more than 6 

months with a 

serum FSH 

level greater 

than 40 

mIU/mL and 

estrogen less 

than 20 pg/mL) 

 

19 RCTs and 2 

randomized 

crossover trials 

- 3519 

participants 

gabapentin 

and pregabalin 

placebo, 

calcium, 

vitamins, 

and other 

treatment 

methods 

such as 

hormone 

therapy, 

herbal 

drugs, 

isoflavone

s, 

clonidine, 

and 

antidepres

sants 

efficacy and 

safety   for 

vasomotor 

symptoms   

 

reduction 

from 

baseline in 

frequency, 

severity, or 

duration of 

hot flashes. 

Severity was 

graded by 

scale or 

compound 

measureme

nt method 

through 

multiplying 

severity 

score by 

frequency. 

Secondary 

outcomes 

included 

adverse 

events. 

Parameters 

related to 

quality of 

life, quality 

of sleep, 

change in 

depression 

and anxiety, 

and change 

in important 

blood test 

results were 

also 

included.  

Gabapentin 

 

Reduction in hot flash frequency - 

compared to placebo/vit E: mean 

difference (MD), -1.62, 95% CI, -

1.98 to -1.26 after 4 weeks (8 

RCTs); MD, -2.77, 95% CI, -4.29 to 

-1.24 after 12 weeks (7 RCTs)  

Reduction in composite score  - 

compared to placebo/vit E: 

standardized MD, -0.47, 95% CI -

0.71 to -0.23 after 4 weeks (5 

RCTs); standardized MD -0.77, 

95% CI -1.15 to -0.40 after 12 

weeks (2 RCTs) 

No difference in hot flash 

duration 

 

Subgroup;  

hot flash frequency after 4 weeks: 

MD, -1.62, 95% CI -2.56 to 

-0.68 in patients with breast 

cancer 

 

Gabapentin vs estrogen (2RCTs): 

estrogen was more effective in 

reducing hot flash frequency (MD, 

1.11, 95% CI, 0.69-1.52) 

 Both menopausal participants 

and patients with breast cancer 

benefited from treatment.  

 

Safety 

Higher risks of dizziness (risk 

ratio, 4.45, 95% CI, 2.50-7.94), 

somnolence (RR 3.29, 95% CI 

1.97-5.48) and nausea (RR 2.24, 

95% CI 1.18-4.24) in the 

gabapentin group than in the 

control group. 

 

Pregabalin - 2 trials 

Pregabalin superior to placebo 

for HF frequency + severity (1 

RCT) 

Pregabalin inferior to Stellate 

ganglion block (1 RCT) 

Favorable effects 

of gabapentin in 

relieving 

vasomotor 

symptoms were 

observed, 

compared with 

controls, but 

were less 

effective than 

those of 

estrogen. 

Evidence 

supporting the 

therapeutic effect 

of pregabalin is 

still lacking. 

 

(Yoon et 

al., 2020) 

Review  

 

end  date  

June 2018 

postmenopaus

al women  

 

7 RCTs 

gabapentin  placebo percentage 

reduction or 

mean 

difference in 

frequency, 

duration, or 

severity of 

hot flushes 

secondary 

outcomes: 

adverse 

events and 

dropout rate 

Women who received gabapentin 

reported a significantly greater 

reduction in the frequency (SMD 

2.99 [95% CI 2.01-3.98], P < 

0.001), duration (0.89 [0.49-1.30], 

P < 0.001), and composite score 

(2.31 [1.50-3.11], P < 0.001) of hot 

flushes.  

 

Adverse events were significantly 

more frequent among those 

taking gabapentin than among 

those taking the placebo (OR 1.58 

[0.98-2.18], P < 0.001; and 1.19 

[0.43-1.95], P = 0.002 for dizziness 

and unsteadiness, respectively) 

Gabapentin 

represents a 

potentially 

beneficial 

treatment for 

VMS in 

postmenopausal 

women who are 

contraindicated 

to HT or who 

prefer 

alternatives. 

Future studies 

should 

investigate the 

lowest effective 

dose of 

gabapentin to 

minimize adverse 

effects. 

Management of 
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menopausal 

symptoms 

should be 

individualized 

and address 

patients’ aims 

and treatment 

preferences 

Oxybutynin 

(Simon et 

al., 2016) 

RCT 148 naturally 

postmenopaus

al women (40 

to 65 years) 

experiencing at 

least seven 

moderate-to-

severe 

vasomotor 

symptoms 

daily 

 

- oxybutynin (n 

= 73) or 

placebo (n = 

75) 

 oxybutynin 15 

mg once daily 

(12 weeks) 

placebo  primary: 

change from 

baseline to 

week 12 in 

mean 

frequency 

and mean 

severity of 

moderate-

to-severe 

vasomotor 

symptoms 

(diary)  

 

Secondary: 

the change 

from 

baseline to 

week 4 in the 

frequency 

and severity 

of 

moderate-

to-severe 

vasomotor 

symptoms;  

change from 

baseline to 

weeks 4 and 

12 in the 

composite 

score of 

moderate-

to-severe 

vasomotor 

symptoms;  

change in 

frequency, 

severity, and 

composite 

score of all 

vasomotor 

symptoms 

from 

baseline to 

weeks 4 and 

12; the 

participant’s 

global 

assessment 

of benefit 

(SGA); and 

the 

Pittsburgh 

Sleep 

Quality 

Index (PSQI). 

 at week 12 of therapy, women 

who received oxybutynin ER had 

significant decreases (P < 0.001) 

in both the mean daily frequency 

and severity of moderate-to-

severe vasomotor symptoms 

compared with those in the 

placebo group. Changes in the 

oxybutynin ER 

group were significantly greater 

than in the placebo group at both 

week 4 and week 12 (P < 0.001) 

for all variables. 

 

A greater proportion of women in 

the oxybutynin ER group than in 

the placebo group reported no 

vasomotor symptoms at week 4 

(6.9% vs 1.4%; P = 0.116) and 

week 12 (16.7% vs 5.5%; P = 

0.036) 

 

Mean changes in frequency in the 

oxybutynin and placebo groups 

were  9.48 and 4.69 episodes/d, 

respectively, at week 12. Mean 

changes in severity (scale 0-3) in 

the oxybutynin and placebo 

groups were 1.27 and 0.30, 

respectively, at week 12. At the 

end of treatment, 73% of women 

in the oxybutynin group and 

26.1% in the placebo group rated 

symptom improvement ‘‘much 

better’’ (P<0.001).  

 

Women treated with oxybutynin 

showed significant improvement 

in sleep quality, sleep 

disturbance, and the global sleep 

index on the Pittsburgh Sleep 

Quality Index (P <0.023).  

 

Dry mouth, dyspepsia, diarrhea, 

and urinary tract 

infections were more frequent in 

the oxybutynin ER group. Ten 

women in the oxybutynin ER 

group and three in the placebo 

group discontinued treatment 

due to adverse events. Five 

women (6.8%) were discontinued 

from oxybutynin ER because 

of dry mouth. No serious adverse 

events were reported 

Oxybutynin is an 

effective, 

nonhormonal 

therapy for 

moderate-to-

severe 

vasomotor 

symptoms in 

postmenopausal 

women 

 

Neurokinin receptor antagonists 
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(Morga et 

al., 2024) 

REVIEW  2 RCTs and 23 

comparator 

studies 

fezolinetant   placebo, 

paroxetin

e, 

desvenlaf

axine or 

gabapenti

n 

vasomotor 

symptoms 

fezolinetant 45 mg reduced the 

frequency of moderate to severe 

vasomotor symptoms 

significantly more than placebo, 

paroxetine, desvenlafaxine or 

gabapentin with similar efficacy 

to low or usual dose HRT 

regimens at 12 weeks follow-up 

Fezolinetant 

significantly 

reduced 

vasomotor 

symptom 

severity 

compared with 

placebo or 50mg 

desvenlafaxine 

but was less 

effective 

compared to 

tibolone or 

conjugated 

estrogen/ 

bazedoxifene. 

Bayesian 

network 

meta-

analysis 

(Lederma

n et al., 

2023) 

RCT 2205 Women 

aged 40-65 

years with an 

average of 

seven or more 

moderate-to-

severe hot 

flashes per day 

 

173 in the 

fezolinetant 30 

mg group and 

174 in the 

fezolinetant 45 

mg group 

175 in the 

placebo group 

fezolinetant 30 

mg, or 

fezolinetant 45 

mg 

once-daily 

exact-

matched 

placebo 

safety and 

efficacy 

 

Primary: 

mean 

change in 

frequency 

and severity 

of 

vasomotor 

symptoms 

from 

baseline to 

weeks 4 and 

12. 

23 participants in the placebo 

group, 31 in the fezolinetant 30 

mg group, and 13 in the 

fezolinetant 45 mg group 

discontinued treatment before 

week 12, mostly due to adverse 

events or participant withdrawal.  

 

Compared with placebo, 

fezolinetant 30 mg and 

fezolinetant 45 mg significantly 

reduced the frequency of 

vasomotor symptoms at week 4 

(difference in change in least 

squares mean -1·87 [SE 0·42; 

p<0·001], -2·07 [SE 0·42; 

p<0·001]) and week 12 (-2·39 [SE 

0·44; p<0·001], -2·55 [SE 0·43; 

p<0·001]). Compared with 

placebo, fezolinetant 30 mg and 

45 mg significantly reduced the 

severity of vasomotor symptoms 

at week 4 (-0·15 [0·06; p=0·012], -

0·19 [0·06; p=0·002]) and week 12 

(-0·24 [0·08; p=0·002], -0·20 [0·08; 

p=0·007]). Improvements in 

frequency and severity of 

vasomotor symptoms were 

observed after 1 week and 

maintained over 52 weeks.  

 

Treatment-emergent adverse 

events occurred in 37% of women 

in fezolinetant 30 mg, 43% in the 

fezolinetant 45 mg, and 45%in 

placebo  

Data support the 

clinical use of 

fezolinetant as a 

non-hormonal 

treatment for 

vasomotor 

symptoms 

associated with 

menopause. 

SKYLIGHT 

1 

 

FUNDING: 

Astellas 

Pharma. 

(Johnson 

et al., 

2023) 

RCT Follow-up  

SKYLIGHT 1 

 

 

Completers 

were 

rerandomize

d to 

fezolinetant 

30/45 mg for 

40 additional 

weeks. 

fezolinetant 

30 mg, or 

fezolinetant 

45 mg 

once-daily 

exact-

matched 

placebo 

safety and 

efficacy 

 

Primary: 

mean 

change in 

frequency 

and severity 

of 

vasomotor 

symptoms 

from 

baseline to 

weeks 4 and 

12. 

Both fezolinetant doses 

statistically significantly 

reduced VMS 

frequency/severity at W4 and 

W12 vs placebo. For VMS 

frequency, W4 least squares 

mean (SE) reduction vs 

placebo: fezolinetant 30 mg, -

1.82 (0.46; P < .001); 45 mg, -

2.55 (0.46; P < .001); W12: 30 

mg, -1.86 (0.55; P < .001); 45 

mg, -2.53 (0.55; P < .001). For 

VMS severity, W4: 30 mg, -

0.15 (0.06; P < .05); 45 mg, -

0.29 (0.06; P < .001); W12: 30 

mg, -0.16 (0.08; P < .05); 45 

Daily 

fezolinetant 30 

and 45 mg 

were 

efficacious and 

well tolerated 

for treating 

moderate to 

severe VMS 

associated with 

menopause 

SKYLIGHT 

2 
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mg, -0.29 (0.08; P < .001). 

Improvement in VMS 

frequency and severity was 

observed by W1 and 

maintained through W52.  

Serious treatment-emergent 

adverse events were 

infrequent, reported by 2%, 

1%, and 0% of those receiving 

fezolinetant 30 mg, 

fezolinetant 45 mg, and 

placebo, respectively.  

Other  

(Vrselja et 

al., 2022) 

RCT  131 women 

were randomly 

assigned and 

received 

treatment (Q-

122 n=65 and 

placebo n=66 

 

Women, aged 

18–70 years, 

taking a stable 

dose of 

tamoxifen or 

an aromatase 

inhibitor 

following 

breast cancer 

and 

experiencing at 

least 50 self-

reported 

moderate to 

severe 

vasomotor 

symptoms per 

week) 

oral Q-122 100 

mg,  twice daily 

for 28 days 

placebo Vasomotor 

Symptom 

Severity 

Score 

(msVMS-SS)  

 

Secondary:  

mean 

percentage 

change from 

baseline in 

the tVMS-

SS, the 

frequency of 

vasomotor 

symptoms  

the effect on 

hot flash 

interference 

with daily 

activities 

(total 

HFRDIS 

score) 

proportion 

of 

responders 

at week 4. 

 Q-122 resulted in a significantly 

greater mean percentage  

change in msVMS-SS from 

baseline over 28 days of 

treatment compared with 

placebo (least squares mean:  Q-

122 –39% [95% CI –46 to –31] vs 

placebo –26% [–33 to –18]; 

p=0·018). Treatment-emergent 

adverse events were  

generally mild to moderate and 

similar between the two groups 

(treatment-related treatment-

emergent adverse  

events in 11 [17%] of 65 patients 

in the Q-122 group vs nine [14%] 

of 66 in the placebo group); zero 

patients in the  

Q-122 group and two (3%) 

patients in the placebo group had 

serious adverse events 

Q-122 is an 

effective and well 

tolerated non-

hormonal oral 

treatment for 

vasomotor 

symptoms in 

women taking 

oral adjuvant 

endocrine 

therapy after 

breast cancer. 

Our results 

support the 

conduct of larger 

and longer 

studies of Q-122, 

with potential 

use extending to 

postmenopausal 

women who 

require an 

alternative to 

menopausal 

hormone 

therapy. 

 

(Borba et 

al., 2020). 

RCT 29 post-

menopausal 

women, aged 

47-62  

at least a mean 

of 5 moderate 

to severe hot 

flashes per day 

sulpiride,  

50 mg/d, 

8 weeks 

placebo frequency 

and severity 

of hot 

flashes 

Sulpiride significantly reduced the 

total weekly mean of hot flash 

frequency (GEE, 

p(interaction)=.019) and the total 

weekly mean of severity scores 

(GEE, p(interaction)=.09, 

p(group)=.006, p(time)≤.0001) 

after 4 and 8 weeks of treatment.  

Treatment with 

sulpiride 50 mg/d 

significantly 

reduced the 

frequency and 

severity of hot 

flashes.   

 

Non-pharmacological therapies for vasomotor symptoms 

Cognitive behavioural therapy (CBT) 

(Ye et al., 

2022) 

Review  14 RCTs 

comprising 

1618 patients 

with a mean 

sample size of 

116. Of these, 

14 studies 

provided post-

treatment 

data, with 11 of 

these 

CTBT - In most 

studies, 

interventions 

were delivered 

face to face 

(91.67%), with 

the remaining 

studies using 

web-based 

interventions 

(21.43%). The 

  CTBT had statistically significant 

effects on core symptoms, which 

were mainly maintained at a 

mean follow-up of more than 23 

weeks after treatment. CTBT 

significantly outperformed 

control groups in terms of a hot 

flush, night sweats, depression, 

anxiety, stress, sleep, fatigue, and 

QoL, with small to medium ESs. 

 

CTBT is an 

effective 

psychological 

treatment for 

menopausal 

symptoms, with 

predominantly 

small to 

moderate effects. 

The efficacy 

sustains long-
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providing 

follow-up data 

collected at 23 

weeks on 

average. The 

missing data of 

two studies 

were provided 

after 

contacting the 

authors. The 

severity of 

menopausal 

symptoms was 

an inclusion 

criterion in 3 

studies. The 

participants of 

8 studies were 

women with 

NMS, and 

those of 6 

studies were 

breast cancer 

survivors. The 

treatment 

format of 

almost all 

studies was 

guided-based 

(85.71%). 

Assessing the 

efficacy of 

CTBT on 

menopausal 

symptoms was 

the primary 

aim of all 

studies. 

treatment 

groups were 

compared to 

waitlist (n = 9), 

care-as-usual 

(n = 3), or 

menopause 

education (n = 

2) control 

groups.  

Effects of CTBT on HF/NS:  

For hot flush problem rating, 

treated groups outperformed the 

control groups at post-treatment 

(g = 0.49, 95% CI 0.34–0.64,p < 

0.001; I2 47) and follow-up (g = 

0.41, 95% CI 0.25–0.57, p < 0.001; 

I2  51). The ES of hot flush 

frequency between CTBT and 

control groups was 0.36 (95% CI 

0.21–0.51, p < 0.001; I2 17), and 

the pooled effect size was 

decreased at follow-up (g = 0.29, 

95% CI 0.12–0.47, p < 0.001; I2 = 

39). 

 

Effects of CTBT on depression and 

anxiety:: The pooled effect size 

and heterogeneity of the 12 

comparisons of depression 

between CTBT and control groups 

were moderate (g = 0.50, 95% CI 

0.34–0.66, p < 0.001; I2 = 51), and 

the effect was maintained at 

follow-up (g = 0.44, 95% CI 0.29–

0.59, p < 0.001; I2 = 34) 

 

Effects of CTBT on sleep and QoL: 

The ES of the 15 comparisons of 

sleep between CTBT and control 

was 0.57 (95% CI 0.39–0.74, p < 

0.001, I2 = 57), and the pooled 

effect size was slightly decreased 

at follow-up (g = 0.50, 95% CI 

0.31–0.68, p < 0.001; I2 58). 

 

Effects of CTBT on fatigue and 

other symptoms:; Fatigue levels 

were assessed in 9 trials. The ESs 

were small at both post-

intervention (g = 0.33, 95% CI 

0.14–0.53, p < 0.001; I2 48). 

term, although it 

declining 

somewhat over 

time. The efficacy 

is stronger for 

NMS on HF/NS, 

compared with 

TMS, but no 

differences in 

other symptoms. 

These provide 

support for 

international 

guidelines 

recommending 

CTBT as the 

treatment option 

for menopausal 

symptoms and 

could be 

incorporated into 

breast cancer 

survivorship 

programs. 

(Atema et 

al., 2020)  

secondary 

analysis 

from RCT 

235 women 

and compared 

the iCBT 

groups 

combined (n = 

156) with the 

control group 

(n = 79).  

None - Patient 

sociodemogra

phic and 

clinical 

characteristics 

were assessed 

at baseline. 

Data included, 

among others, 

age, 

educational 

level and type 

of BC 

treatment 

 Potential 

moderators: 

age, 

education, 

time since 

diagnosis, 

current 

endocrine 

treatment, 

past 

oophorecto

my, baseline 

frequency of 

hot flushes 

and night 

sweats as 

assessed by 

the HFRS 

frequency 

subscales, 

and baseline 

levels of 

psychologic

al distress 

(HADS) 

 

Potential 

mediators:  

HF/NS 

Beliefs and 

Behavior, 

Only educational level 

significantly moderated the 

relationship between group 

allocation and changes in 

perceived impact of HF/NS 

((interaction effect (estimate) = 

1.38,99%CI = 0.05 to 2.71)). That 

is, patients who completed 

secondary or vocational 

education showed a significantly 

greater decrease in perceived 

impact of HF/NS (unstandardized 

regression coefficient (B = 

−1.49,99%CI = −2.39 to −0.59) 

compared to women who 

completed college or university (B 

= −0.11,99%CI = −1.10 to 0.84). 

 

changes in beliefs about hot 

flushes in a social context and 

beliefs about coping/control 

significantly mediated the 

relationship between group 

allocation and changes in 

perceived impact of HF/NS 

((partially standardized indirect 

effect (estimate) = 0.10,99%CI = 

0.01 to 0.24; estimate = 0.19, 

99%CI = 0.07 to 0.39, 

respectively)) and between group 

allocation and changes in 

BC survivors with 

a high 

school/vocationa

l training degree 

benefited most 

from the iCBT 

program for 

treatment-

induced HF/NS, 

and that the 

positive effects of 

the iCBT program 

on the perceived 

impact of HF/NS 

and overall 

menopausal 

symptom burden 

were mediated 

by the 

development of 

healthier HF/NS 

beliefs. This 

suggests that the 

iCBT program 

should be 

tailored to the 

educational level 

of women, and 

that more effort 

be devoted to 

strengthening 

Secondary 

analysis of 

(Atema et 

al., 2019) 
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assessed 

through the 

HF/NS 

Beliefs and 

Behavior 

Scale – Short 

Form  

menopausal symptoms (estimate 

= 0.07,99%CI = 0.00 to 0.19; 

estimate = 0.17,99%CI = 0.04 to 

0.35, respectively). This indicates 

that the development of healthier 

beliefs about hot flushes in a 

social context and beliefs about 

one’s ability to control and cope 

effectively with hot flushes 

contribute to lower perceived 

impact of HF/NS and reduced 

menopausal symptom burden in 

the iCBT groups. 

the behavioral 

component of 

the program 

(Donegan 

et al., 2022)  

secondary 

analysis 

from RCT 

51 participants 

therefore 

completed all 

cognitive and 

behavior 

measures at 

least at 

baseline (26 in 

CBT-Meno and 

25 in the 

waitlist) and 

were included 

in the analyses 

presented here 

The CBT-Meno 

treatment   

 

 The treatment 

was offered in 

12-weekl  

2-hour 

sessions in a 

group format 

(up to 8 

participants 

per group; 

range, 5-8). 

Waiting 

list 

Hot Flash 

Related 

Daily 

Interference 

Scale, the 

vasomotor 

subscale of 

the Greene 

Climacteric 

Scale, the 

Beck 

Depression 

Inventory II, 

the Hot 

Flush Beliefs 

Scale, the 

Dysfunction

al Attitudes 

Scale, and 

the Hot 

Flush 

Behavior 

Scale 

(HFBehS). 

Assessments were conducted at 

baseline, 12 weeks after baseline, 

and 3 months after treatment. 

 

CBT-Meno participants reported 

greater improvements than 

waitlist in menopause-specific 

beliefs (Hot Flush Beliefs Scale; 

η²p = 0.08-0.12), dysfunctional 

attitudes (Dysfunctional Attitudes 

Scale; η²p = 0.09), and 

menopause-specific behaviors 

(HFBehS; η²p = 0.08-0.12). 

Within-group analyses showed 

improvements in CBT-Meno on 

all variables (d = 0.38-1.26) except 

in cooling strategies (d = 0.18). 

Gains in CBT-Meno were 

maintained from posttreatment 

to 3-month follow-up, although a 

decrease in positive coping 

behaviors was observed 

(HFBehS—positive behavior 

subscale; d = 0.99). 

The CBT-Meno 

protocol is 

effective in 

improving 

menopause-

related 

symptoms and a 

broader range of 

outcomes, 

including 

problematic 

beliefs about 

menopause, 

dysfunctional 

attitudes related 

to depression, 

and menopause-

specific 

behaviors. 

Secondary 

analysis of 

(Green et 

al., 2019) 

(Mewes et 

al., 2015) 

Cost-

effectiven

ess 

analysis 

 CBT  cost 

effectiveness  

 ITCs for achieving a clinically 

relevant decline on the FACT-ES 

for one patient were €1,051 for 

CBT and €1,315 for PE, compared 

to the WLC. The corresponding 

value for the HFRS was €1,067 for 

CBT, while PE was not more 

effective than the WLC. 

Incremental cost-utility ratios 

were €22,502/ QALY for CBT and 

€28,078/QALY for PE. 

CBT is likely the 

most cost-

effective strategy 

for alleviating 

treatment-

induced 

menopausal 

symptoms in this 

population, 

followed by PE. 

The outcomes 

are sensitive to a 

reduction of the 

assumed 

duration of the 

treatment effect 

from 5 to 3 and 

1.5 years 

 

(Verbeek 

et al., 

2019). 

Cost-

effectiven

ess 

analysis 

breast cancer 

survivors with 

treatment-

induced 

menopausal 

symptoms 

Internet-based 

cognitive 

behavioral 

therapy  

 

Waiting 

list 

Cost-

effectiveness 

iCBT was slightly more expensive 

than the waiting list control, but 

also more effective, resulting in 

incremental cost-utility ratios of 

€23,331/QALY and €11,277/QALY 

for the guided and self-managed 

formats, resp. A significant 

reduction in overall levels of 

menopausal symptoms or 

perceived impact of HF/NS 

resulted in incremental costs 

between €1460 and €1525 for the 

guided and €500–€753 for the 

self-managed format. The 

estimated annual budget impact 

Based on the 

current trial data, 

the results 

indicate that 

both guided and 

self-managed 

iCBT are cost-

effective with a 

willingness-to-

pay threshold of 

well below 

€30,000/QALY. 

Additionally, self-

managed iCBT is 

the most cost-
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for the Netherlands was €192,990 

for the guided and €74,592 for 

the self-managed format. 

effective strategy 

and has a lower 

impact on 

healthcare 

budgets. 

Hypnosis         

(Barton et 

al., 2017) 

RCT women with 

and without 

breast cancer 

hypnosis wait list or 

sham 

hypnosis 

controls 

vasomotor 

symptoms 

(subjective 

and 

objective 

measures) 

Hypnosis was similarly effective in 

reducing vasomotor symptoms to 

comparators 900mg/ day 

gabapentin or 75 mg venlafaxine 

  

(Elkins et 

al., 2008) 

        

(Elkins et 

al., 2013). 

 13 women  self-guided   thirteen women suggests that 

self-guided hypnosis may also be 

helpful 

  

(Maclaug

hlan 

David et 

al., 2013) 

 women with 

and without 

breast cancer 

hypnosis wait list or 

sham 

hypnosis 

controls 

vasomotor 

symptoms 

(subjective 

and 

objective 

measures) 

Hypnosis was similarly effective in 

reducing vasomotor symptoms to 

comparators 900mg/ day 

gabapentin or 75 mg venlafaxine 

  

Other         

(Guthrie 

et al., 

2015) 

       See above  

(Lee et al., 

2022b) 

Text and 

opinion 

 Stellate 

ganglion block 

(SGB)  

 VMS - 

complicatio

ns 

Efficacy - 4 studies + 3 RCTs 

evaluating SGB for  

VMS in breast cancer survivors 

2 RCTs found no significant 

difference in VMS decrease 

compared to other treatment 

(paroxetine/pregabalin), the third 

RCT reported reduced VMS 

frequency, significant compared 

to sham injection.  

 

Complications of SGB are rare but 

can be significant and include 

central nervous system 

complications (eg, convulsions), 

vascular puncture, neural 

puncture, esophageal and 

tracheal puncture, spread of local 

anesthetic, pneumothorax, and 

allergic reactions. The published 

incidence of complications, 

predating the use of imaging 

guidance, is 1.7 per 1,000 

procedures and correlates mostly 

with the intravascular injection of 

anesthesia that may lead to 

temporary seizures. With the 

increased use of imaging 

guidance, complications are less 

likely, although still relevant 

considering the critical structures 

in the injection area  

SGB is a 

promising 

treatment. Based 

on existing data, 

it can be 

considered with 

caution in 

patients with 

severe VMS 

whose symptoms 

are refractory to 

conservative 

care, who can 

afford the 

treatment, and 

who have access 

to this service. 

Although cost 

data are limited, 

preliminary 

analyses indicate 

that SGB could 

balance out the 

cost of hormone 

therapy, and 

some insurance 

companies cover 

the cost of SGB in 

VMS. 

Dr. Kling 

reports 

consulting 

for Procter 

& Gamble 

and for 

Triangle 

Insights 

Group.  

(van Driel 

et al., 

2019b) 

REVIEW  

until June 

2017 

12 RCTs  

natural or 

treatment-

induced 

menopause, 

  frequency of 

hot flushes, 

hot flush 

bother 

experienced, 

other 

Short-term (<20 weeks) effects of 

psychological interventions in 

comparison to no treatment or 

control were observed for hot 

flush bother (SMD -0.54, 95% CI -

0.74 to -0.35, P < 0.001, 

Psychological 

interventions 

reduced hot flush 

bother in the 

short and 

medium-term 
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menopausal 

symptoms 

and sexual 

functioning 

I(2)  = 18%) and menopausal 

symptoms (SMD -0.34, 95% CI -

0.52 to -0.15, P < 0.001, 

I(2)  = 0%). Medium-term 

(≥20 weeks) effects were 

observed for hot flush bother 

(SMD -0.38, 95% CI -0.58 to -0.18, 

P < 0.001, I(2)  = 16%).  

 

Too few studies on sexual 

functioning for meta-analysis. 

and menopausal 

symptoms in the 

short-term. 

These results are 

especially 

relevant for 

breast cancer 

survivors in 

whom HRT is 

contraindicated. 

There was a lack 

of studies 

reporting on the 

influence on 

sexual 

functioning. 

(Sadeghij

oola et al., 

2022) 

RCT 40 eligible 

postmenopaus

al women were 

randomly 

assigned to 

face-to-face (n 

= 20) and 

phone 

counseling 

methods (n = 

20).   

face-to-face 

counseling 

based on 

cognitive-

behavioral 

therapy (CBT)  

 

Six counseling 

sessions 

Phone 

CBT 

vasomotor 

symptoms : 

hot flashes 

(HF) and 

night sweats 

(NS) 

Means of weekly hot flashes and 

night sweats decreased after 

intervention in both groups (face-

to-face group: HF frequency from 

31.92 ± 7.98 to 18.83 ± 7.35, HF 

severity from 2.24 ± 0.28 to 1.21 

± 0.23, HF duration from 4.22 ± 

1.17 min to 2.79 ± 0.91 min, NS 

frequency from 2.34 ± 0.31 to 

1.21 ± 0.24 and NS severity from 

1.70 ± 0.34 to 1.03 ± 0.29; and 

also in the phone counseling 

group: HF frequency from 33.32 ± 

7.77 to 19.53 ± 7.7, HF severity 

from 2.23 ± 0.24 to 1.20 ± 0.18, 

HF duration from 4.29 ± 1.23 min 

to 2.68 ± 0.95 min, NS frequency 

from 2.33 ± 0.31 to 1.14 ± 0.16 

and NS severity from 1.59 ± 0.34 

to 1.01 ± 0.30).  

There was no significant 

difference between the groups in 

terms of HF frequency, severity, 

and duration, as well as NS 

frequency and severity (p > 0.05). 

Face-to-face and 

phone 

counseling 

methods based 

on CBT had a 

similar effect on 

reducing hot 

flashes and night 

sweats. Both 

methods can be 

used for women 

with 

postmenopausal 

complications 

such as hot 

flashes and night 

sweats. 

 

Non-hormonal therapies and the effect on other symptoms or quality of life 

(Cheng et 

al., 2020) 

Review up 

to March 

1, 2020 

menopausal 

sleep 

disturbance 

 

 

1,949 

perimenopaus

al and 

postmenopaus

al women 

7 Trials  

antidepressant

s 

Placebo therapeutic 

benefit and 

safety 

effectiveness against sleep 

disturbances:  small effect size 

(Hedge  g = 0.24, 95% CI = 0.11-

0.38). The efficacy remained 

significantly better than that of 

placebo for postmenopausal 

women (Hedge  g = 0.25, 95% 

CI = 0.04-0.45), participants with 

hot flashes (Hedge g = 0.18, 95% 

CI = 0.02-0.34), and those without 

diagnosis of major depressive 

disorder (Hedge g = 0.23, 95% 

CI = 0.06-0.40). There was no 

difference in therapeutic benefit 

between sedating and 

nonsedating serotonergic 

antidepressants.  

 

Dropout rate did not differ 

between antidepressant and 

placebo groups. 

serotonergic 

antidepressants 

were effective 

against sleep 

disturbances in 

perimenopausal 

and 

postmenopausal 

women. The 

efficacy remained 

significant for 

women without 

major depressive 

disorder.  

 

(Caan et 

al., 2015) 

Secondary 

analysis of 

RCT 

399 women 

ages 40–62 

years with ≥2 

(mean 8.07, SD 

5.29) daily VMS 

low-dose oral 

17-beta-

estradiol 0.5-

mg/day, 

placebo total and 

domain 

scores from 

the 

Menopause-

Specific 

Treatment with both estradiol and 

venlafaxine resulted in 

significantly greater improvement 

in total MENQOL scores 

compared to placebo (MD for ET 

at 8 weeks of −0.4; 95% CI −0.7 to 

Both low-dose 

estradiol and 

venlafaxine are 

effective 

pharmacologic 

agents for 

Secondary 

analysis of 

(Ensrud et 

al., 2015)  

 



 

Guideline POI – ANNEX 8 -Literature report 272 

venlafaxine XR 

75-mg/day,    

Quality of 

Life 

Questionnair

e (MENQOL) 

and 

measures of 

pain (PEG), 

depression 

(PHQ-9), 

anxiety 

(GAD-7) and 

perceived 

stress (PSS). 

−0.2; p<0.001 and for venlafaxine 

of −0.2; 95% CI −0.5 to 0.0; p 

0.04).  

 

QOL domain analyses :  

that ET had beneficial treatment 

effects in all domains of the 

MENQOL except psychosocial, 

while venlafaxine benefits were 

observed only in the psychosocial 

domain.  

 

Neither ET nor venlafaxine 

improved pain, anxiety or 

depressive symptoms, although 

baseline symptom levels were 

low. Modest benefits were 

observed for perceived stress with 

venlafaxine. 

improving 

menopause-

related quality of 

life in healthy 

women with 

vasomotor 

symptoms. 

INCLUDE

D IN 

REVIEW 

Azizi 2022 

(Chojnack

i et al., 

2015) 

RCT 64 overweight 

postmenopaus

al women, 

aged 54 - 65 

years, with 

increased 

appetite 

I - fluoxetine 

(20 mg in the 

morning) and 

placebo (in the 

evening)  for 

24 weeks 

 

(n = 30) 

II - 

fluoxetine 

(20 mg in 

the 

morning) 

and 

melatonin 

(5 mg in 

the 

evening) 

for 24 

weeks  

 

(n = 34) 

Hamilton 

anxiety 

rating scale 

(HARS), Beck 

depression 

scale (BDI), 

the insomnia 

severity 

index (ISI) 

and body 

mass index 

(BMI) 

After 24 weeks, comparable and 

statistically significant reduction 

in the level of anxiety and 

depression was obtained in both 

groups. In group I, the ISI 

decreased from 14.9 ± 2.5 points 

to 10.9 ± 1.9 points (P < 0.05) and 

in group II from 15.8 ± 2.4 points 

to 7.7 ± 1.5 points (P < 0.001). In 

group I no reduction in BMI was 

achieved whereas in group II this 

index decreased from 30.9 ± 3.1 

to 26.3 ± 3.2 (P < 0.05).  

combined 

administration of 

fluoxetine and 

melatonin was 

useful option to 

treat mood, sleep 

and appetite 

disorders in 

postmenopausal 

women. 

 

(Garland 

et al., 

2017) 

RCT 58 breast 

cancer 

survivors 

experiencing 

daily hot 

flashes. 

electro-

acupuncture 

(EA) 

 

8 weeks 

gabapenti

n (GP) 

 

8 weeks 

(total dose 

of 

900 mg/d)

. 

primary: 

change in 

the total 

Pittsburgh 

Sleep 

Quality 

Index (PSQI) 

score.  

Secondary: 

specific PSQI 

domains. 

By the end of treatment at week 

8, the mean reduction in PSQI 

total score was significantly 

greater in the EA group than the 

GP group (-2.6 vs -0.8, P = 0.044). 

The EA also had improved sleep 

latency (-0.5 vs 0.1, P = 0.041) and 

sleep efficiency (-0.6 vs 0.0, 

P = 0.05) compared with the GP 

group. By week 8, the EA group 

had improved sleep duration, less 

sleep disturbance, shorter sleep 

latency, decreased daytime 

dysfunction, improved sleep 

efficiency, and better sleep quality 

(P < 0.05 for all) compared with 

baseline, whereas the GP group 

improved in duration and sleep 

quality only (P < 0.05). 

Among women 

experiencing hot 

flashes, the 

effects of EA are 

comparable with 

GP for improving 

sleep quality, 

specifically in the 

areas of sleep 

latency and 

efficiency. Larger 

randomized 

controlled trials 

with longer 

follow-ups are 

needed to 

confirm this 

preliminary 

finding. 

 

(Singhal 

and 

Shullai, 

2016) 

prospectiv

e 

comparati

ve study  

100 patients 

with 

complaints of 

hot flashes 

900 mg of 

gabapentin 

daily for 3 

months 

60 mg of 

isoflavone

s daily for 

3 months 

Primary: 

change in 

the hot flash 

score from 

baseline.  

 

Secondary:  

improvemen

t in sleep, 

depression, 

and lipid 

profile.  

 

Both groups showed significant 

improvement in hot flash score at 

the end of 12 weeks (82% Group 

I, 74% Group II; P = 0.076). 

Statistically significant difference 

was seen at 12 weeks in sleep 

quality in favor of gabapentin (P = 

0.011) and in depression in favor 

of isoflavones (0.026). Isoflavone 

had significant improvement in 

cholesterol, high-density 

lipoprotein, low-density 

lipoprotein, and triglycerides 

profiles after 12 weeks (P < 0.001, 

0.009, 0.024 and <0.001, 

Isoflavone and 

gabapentin are 

equally effective 

in the treatment 

of hot flashes; 

however, 

isoflavones have 

better response 

in patients who 

have associated 

with complaints 

of depression 

and gabapentin 

is better who 

have associated 
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Scores 

baseline and 

after 2, 4, 8, 

and 12 

weeks 

respectively) as compared to 

gabapentin. 

sleep 

disturbance. 

(Li et al., 

2023b) 

       See 

above  

(Elkins et 

al., 2013) 

       See 

above  

(Abdelaziz 

et al., 

2022) 

RCT 80 eligible 

menopausal 

women who fit 

the criteria of 

poor sleep 

quality 

Internet-based 

Cognitive 

behavioral 

therapy (CBT) 

control 

group 

sleeping 

difficulties 

and chronic 

insomnia 

 

Pittsburgh 

Sleep 

Quality 

Index, 

Insomnia 

Severity 

Index, and 

sleep diary. 

CBT is effective in reducing 

sleeping difficulties, particularly 

sleep quality scores (-3.60 ± 2.76) 

and insomnia index scores (-

5.10 ± 3.54) from baseline.  

 

The program induced significant 

changes in sleep parameters, such 

as increased total sleep hours 

(t = 2.734, p = 0.008), increased 

sleep efficiency ≥85%, 

(t = 3.558, p = 0.001), and 

decreased sleep latency 

(t = 2.180, p = 0.033) compared 

with control 

The strong 

predictors of 

having very poor 

sleep quality 

were short 

duration since 

last menopause, 

severity of hot 

flashes, and short 

duration of sleep 

difficulties.    

 

(Ye et al., 

2022) 

       See 

above  

(Liu et al., 

2022a) 

REVIEW  

Up to 

March 13, 

2022 

,138 

menopausal 

women 

participated in 

13 studies   

Mindfulness-

based 

interventions 

(MBIs) 

 anxiety, 

depression, 

stress, and 

scores of 

mindfulness   

Stress; significantly reduced (SMD 

= -0.84, 95% CI: -1.64 to -0.05, p 

= 0.04) 

Anxiety; no statistical differences 

(SMD = -0.40, 95% CI: -0.81 to 

0.01, p = 0.06)  

Depression; no statistical 

differences (SMD = -0.19, 95% CI: 

-0.45 to 0.07, p = 0.16)  

Mindfulness; no statistical 

differences (SMD = 0.37, 95% CI: -

0.06 to 0.81, p = 0.09)  

MBIs may reduce 

stress in 

menopausal 

women, but their 

effect on 

improving 

anxiety, 

depression, and 

mindfulness 

needs further 

validation.   

 

 

 

Evidence to recommendations 

QUESTION  What non-hormonal therapies are available for POI? 

RECOMMENDATION  HCPs could consider non-hormonal pharmacologic and non-pharmacologic 

therapies for women with POI that are effective in peri-/postmenopausal 

women, although evidence specific to POI is lacking. 

Desirable effects There is a lack of evidence specific to women with POI regarding the use of non-hormonal 

therapies. However, there are some data in older women. It is likely that non-hormonal 

therapies shown to be effective in older peri-and postmenopausal women are effective in 

POI but differences may exist and need to be identified. 

Undesirable effects   

Certainty of evidence  Indirect evidence 

Values   Both women and health professionals have increased interest in non-hormonal, 

complementary and lifestyle alternatives to HT and are interested in both pharmacological 

and non-pharmacological options to relieve menopausal symptoms and improve quality of 

life 
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Balance of effects  

Resource use, equity, 

acceptability and feasibility  

 

Subgroup considerations (if 

applicable) 

Some women with POI may choose against HT, while for other women, including those with 

estrogen sensitive cancer, studies have shown severe adverse events and HT may not be 

appropriate.  Non-hormonal treatments may be a relevant alternative. 
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XII.2 Complementary treatments 

PICO  QUESTION:  WHAT  COMPLEMENTARY  TREATMENTS  ARE  

EFFECTIVE  FOR  MANAGING  THE  SEQUELAE  OF  POI? 

 

Population People with POI of any cause including iatrogenic. 

Interventions Complementary therapies (including but not limited to acupuncture and related 

techniques, nutrient supplements, herbal medicines, whole systems, mind-body 

practices) 

Control Any control was included as long as there was a direct comparison against the 

intervention (for RCTs) 

Outcomes vasomotor symptoms, genito-urinary symptoms, life expectancy, bone health, 

cardiovascular health, quality of life, sexual function, neurological function 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal dysgenesis” OR 

“Premature Ovarian Failure" OR “early menopause” OR “premature menopause” OR “hypergonadotropic 

hypogonadism” OR “Ovarian dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic 

amenorrhea” OR "surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause") AND (botanicals OR “red clover” 

OR "Trifolium"[Mesh] OR  Black cohosh OR "Cimicifuga"[Mesh] OR “Evening primrose oil“ OR "Efamol" OR  

“Chinese herbs” OR "Drugs, Chinese Herbal"[Mesh] OR Ginseng OR “St John’s wort” OR "Hypericum"[Mesh] 

OR “Agnus Castus” OR chasteberry OR "Vitex"[Mesh] OR “Ginkgo biloba” OR "Ginkgo biloba"[Mesh] OR 

hops OR hop OR "Humulus"[Mesh] OR “sage leaf” OR liquorice OR "Glycyrrhiza"[Mesh] OR “valerian root” 

OR herbs OR “Traditional Chinese medicine” OR "Medicine, Chinese Traditional"[Mesh] OR Vitamins OR 

"Vitamins"[Mesh] OR vitamin OR minerals OR "Minerals"[Mesh] OR Acupressure OR acupuncture OR 

"Acupressure"[Mesh] OR "Acupuncture"[Mesh] OR "Acupuncture Therapy"[Mesh]OR “Alexander 

technique” OR Ayurveda OR “ayurvedic medicine” OR Osteopathy OR hypnotherapy  OR 

"Psychotherapy"[Mesh] OR "Hypnosis"[Mesh] OR "Mind-Body Therapies"[Mesh] OR reflexology OR 

"Massage"[Mesh] OR magnetism OR Reiki OR "Therapeutic Touch"[Mesh] OR Phytoestrogens OR 

"Phytoestrogens"[Mesh] OR pollen OR phytoestrogens OR “Phyto complex” OR Isoflavone OR 

"Isoflavones"[Mesh] OR nutrient supplements OR probiotic OR "Probiotics"[Mesh]  OR Probiotics OR yoga 

OR "Yoga"[Mesh] OR mindfulness OR "Mindfulness"[Mesh] OR meditation OR "Meditation"[Mesh] OR "Tai 

Ji"[Mesh] OR “tai chi” OR "Tai Ji" OR relaxation OR “hyaluronic acid” OR "Hyaluronic Acid"[Mesh] OR 

Hyaluronan OR chiropractic OR "Chiropractic"[Mesh]OR Homeopathy  OR Homoeopathy OR 

"Homeopathy"[Mesh] OR “Complementary therapies” OR “alternative therapies” OR "Complementary 

Therapies"[Mesh] OR soy OR "Soy Foods"[Mesh]) 

 

Literature search was limited to the period between 1/4/2014 and 05/02/2024. Studies and data 

published prior to 1/4/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 1/4/2014 were retained.  
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Flowchart 

Records identified through database 

searches + manually added 

  

1963   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   1852 

Full-text articles assessed for eligibility   

112   

   Full-text articles excluded  

   90 

Papers included in the guideline   

22   

 

Evidence 

Summary of Findings Table  

Not applicable  

 

Evidence table - Chinese herbal medicine 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size + Authors conclusion  Comments  

CHM + HT v HT alone 

(Kou et 

al., 2016) 

REVIEW 1352 POI 

patients 

from 17 

published 

and 

unpublished 

RCTs 

TCM combined with 

HT:  

 

variety of CHM 

formulae including 

Peikun pills, 

Yishenkangshuai 

decoction, and 

Taijingkangshuai 

decoction 

HT 

alone 

Kupperman 

Index  

 

LH, FSH, E2 

3 trials compared 

Kupperman index scores 

-  

TCM combined with HT 

were better for 

improvements in 

perimenopausal 

syndrome and 

symptoms (- 

1.19, 95% CI: -1.77, -

0.61, p<0.0001). 

 

LH: no significance in 

reducing LH levels   

 

Treatment with a TCM 

+HT was significantly 

superior for reducing 

FSH levels (SMD: -7.08, 

95% CI: -9.80,-4.37, 

P<0.00001). 

 

Treatment with a TCM 

combined with HT was 

Compared with 

HT alone, 

although no 

significant effects 

were observed in 

the levels of LH, 

therapy with TCM 

combined with 

HT compared to 

HT alone 

effectively 

altered serum 

hormone levels 

of FSH (P<0.01) 

and estradiol (P < 

0.01), and 

improved 

Kupperman 

index scores (P< 

0.01). 
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significantly superior for 

increasing E2 levels 

(SMD: 3.45, 95% CI: 2.11, 

4.79, P < 0.00001). 

(Zhong 

et al., 

2022) 

REVIEW 5,675 POI  

 

64 RCTs 

patent CHM + HT 

 

12 oral Chinese patent 

medicines 

HT 

alone 

LH, FSH, E2 Total clinical response rate (52 studies, 

4702) - total clinical response rate. Among 

them, GS + HRT, HCDZ + HRT,SW+ HRT, KT 

+ HRT, XFZY + HRT, YR + HRT, and LWDH 

+ HRT compared with HRT have statistical 

significance  

 

FSH (59 studies, n=5415). Only KT + HT 

(MD = –6.78, 95% CrI = –8.47, –5.09), YR + 

HT (MD = –5.59, 95% CrI = –10.48, –0.92), 

and LWDH + HT (MD = –5.57, 95% CrI = –

9.69, –1.48) had a significant benefit   

 

LH (51 studies, 4629). Only GS + HRT (MD 

= –5.53, 95% CrI = –11.05, –0.03), LWDH+ 

HRT (MD = –4.17, 95% CrI = –6.65, –1.7), KT 

+ HT (MD = –3.87, 95% CrI = –4.95, –2.72), 

and YR + HT (MD = –3.03, 95% CrI = –6.27, 

–0.17) had a significant benefit   

 

E2 (58 studies, 5,315). ZHC + HRT (MD = 

41.8; 95% CrI = 21.23, 62.41;SUCRA = 

95.95%) had the highest rate of impact on 

 

A total of 13 studies involving 1,168 patents 

reported the adverse reactions. Only KT + 

HRT had a significant benefit compared 

with HT. KT + HT (OR = 0.44, 95% CrI = 

0.21, 0.85, SUCRA = 81.86%) shows the 

best, and ZHC + HT (OR = 0.45, 95% CrI = 

0.03, 4.3, SUCRA = 70.18%) was as follows 

 

(Liu et al., 

2019) 

REVIEW 1178 POI 

patients 

 

12 RCTs 

Kuntai capsule + HT HT 

alone 

total effective 

treatment rate 

 

 

 

lipid parameters  

 

Kupperman 

Index  

 

LH, FSH, E2 

total effective treatment rate was higher for 

KTC+HT compared to HT-only 

 

Lipid Parameters;  

triglycerides (WMD -0.55; 95% CI -0.67 to -

0.43; 3 studies; n=290; I2 0%; p<0.00001; 

low certainty evidence), total cholesterol (-

0.63; 95% CI -0.74 to -0.52; 3 studies; I2 0%; 

P<0.00001; low certainty evidence), LDL 

cholesterol (WMD -0.62; 95% CI -0.75 to -

0.49; 3 studies; I2 0%; p<0.00001; low 

certainty evidence) but not for HDL (very 

low certainty evidence). 

 

 

KI: MD  -5.99; 95% CI -8.04 to -3.94; 1 RCT; 

n=100; p<0.00001) 

 

LH : MD -3.47; 95% CI -5.68 to -1.26; 11 

trials; n=1100; I² 92%; p=0.002 

 

FSH : MD -8.15; 95% CI -10.44 to -5.86; 11 

trials; n=1100; I² 83%; p<0.00001 

 

E2 : MD 17.21; 95% CI 10.16 to 24.26; 11 

trials; n=1100; I² 98%; p<0.00001 
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(Ma et al., 

2020) 

REVIEW  Kuntai capsule + 

Climen 

HT 

(Climen

) 

menopausal 

symptoms (KI) 

 

LH, FSH, E2 

KI: MD -3.86, -4.92 to -2.8, I2 83%, 5 trials, 

n=606, P<0.00001, very low quality 

evidence). 

 

FSH (MD -8.987, -11.94 to -6.12, I2=74%, 

10 trials, n=990, p<0.00001) 

 

LH (-7.01, -10.77 to -3.24, I2=92%, 5 trials, 

n=460, p=0.0008)  

 

E2 (MD 11.38, 7.11 to 15.64, I2=87%, 10 

trials, n=990, p<0.00001) 

 

CHM versus HT 

(Li et al., 

2020b) 

REVIEW  Chinese herbal 

medicine formulae 

that are designed for 

the Chinese medicine 

functions of tonifying 

the kidney (bushen) 

and activating blood 

(huoxue 

HT  KI scores 

 

LH, FSH, E2 

KI: MD -0.78, -1.24 to -0.31, I2=81%, 7 trials, 

n=452, p=0.001, very low certainty 

evidence). 

 

E2 levels (SMD: 0.70; 95% CI: 0.14, 1.26; P < 

0.05, I2  95%),  

 

FSH (SMD: −0.50; 95% CI: −0.81, −0.18; P < 

0.05, I2 95%)  

 

LH – no difference 

 

CHM v placebo 

(Cao et al., 

2018) 

RCT 146 POI Chinese herbal 

formula Yangyin 

Shugan formula    

placebo Chinese 

MENQOL 

 

FSH, AMH, AFC,  

E2 

Total score: 38.0 + 7.5 vs 65 +5, Vasomotor 

4 + 2 vs 7 +1, Psychosocial 15 + 3 vs 17 + 

2, Physical 14 + 4 vs 33 + 3, Sexual 3 + 2.5 

vs 7 + 1.5 (P<0.01 for all comparisons) 

 

FSH: 10.11 + 4.63 v 32.66 + 13.81 

 

AMH : 1.76 + 2.11 v 0.73 + 1.61 

AFC: 6.97 + 3.35 vs 4.43 vs 3.06  

 

E2: no difference  

 

CHM + acupuncture v MHT alone 

(Li et al., 

2020b) 

Review  1030 POI 

patients, 14 

RCTs 

Acupoint stimulation 

and CHM 

HT   KI 

 

adverse events 

 

FSH, LH  

normalisation of 

menstrual cycles 

 

KI: 14.41 + 2.97 vs 25.69 + 3.25; p<0.05, 1 

RCT, n=56 (after 3 months) 

 

Adverse events : RR 0.31; 95% CI 0.04 to 

2.54; 5 trials; n=387; I² 42%; p=0.28 

 

FSH : MD -2.88; 95% CI -5.00 to -0.76; 12 

trials; n=778; I² 0%; p=0.008 

 

LH: no difference 

 

normalisation of menstrual cycles : RR 2.06; 

95% CI 1.62 to 2.61; 14 trials; n=1030; I² 

26%; p<0.00001 

 

(Yi et al., 

2021) 

RCT 119 POI 

patients with 

deficiency-

Wenjing Decoction 

and Tiaobu Chongren 

acupuncture and 

HT (3 

months) 

Chinese medicine 

syndrome score,  

 

Serum E2 and AMH levels in the two 

groups increased, while FSH and LH levels 

decreased compared with before 

treatment, and the observation group 
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cold 

syndrome  

moxibustion therapy 

(3 months) 

E2, FSH,LH, AMH, 

AFC 

 

mean ovarian 

volume, and 

endometrial 

thickness 

improved significantly compared with the 

control group (P<0.05). The bilateral AFC, 

mean ovarian volume, and endometrial 

thickness of the 2 groups increased 

compared with before treatment, and the 

observation group was higher than the 

control group (P<0.05). 

 

Evidence to recommendations 

QUESTION  What complementary treatments are effective for managing the sequelae 

of POI? 

RECOMMENDATION Women who are considering the use of Chinese herbal medicine for 

the management of menopausal symptoms and metabolic risk should 

be informed that the evidence for benefit is limited but the 

intervention does not appear to cause significant harm in the short 

term.  

Desirable effects The evidence does not support recommending TCM with or without 

acupuncture for the management of menopausal symptoms and 

metabolic risk. 

Undesirable effects  Adverse events were included in the MAs with reassuring results. 

Certainty of evidence   

Values   It seems relevant to inform women with POI that have an interest in using 

TCM with or without acupuncture, but this seems not to be of value for all 

women with POI, and hence it is specified as such in the recommendation  

Balance of effects The evidence for benefit is limited but the intervention appears to not 

cause significant harm in the short term. 

Resource use, equity, 

acceptability and 

feasibility  

There are general restrictions to the feasibility of applying TCM with or 

without acupuncture in a Western context, and some of the evaluated TCM 

may not be available.  

Subgroup 

considerations (if 

applicable) 

NA  

 

Evidence table - Acupuncture and moxibustion 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Acupunct

ure + HT 

v HT 

alone 

        

(Jo et al., 

2015) 

REVIEW 620 

participants 

 

Acupuncture + HT 

(3 RCTs) 

Acupuncture + 

CHM (1 RCT) 

HT alone KI 

 

FSH, LH, E2 

KI; 2 RCTs 

Dong 

et al. reported that 

mean KI was 

Acupuncture 

significantly 

lowered serum 

FSH levels and 

more women 
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8 RCTs (of 

which one 

unpublished

) 

 

Other results, see  

below 

 

resumption of 

menstruation 

reduced in both 

groups, from16.65 

to 5.43 and 

from16.83 to 11.90  

Li et al. KI reduced 

in both groups 

aſter treatment. 

Aſter 6 months 

from the final 

treatment, there 

was a significant 

difference between 

acupuncture vs 

control.  

 

FSH : MD -11.40;  

95% CI -19.61 to -

3.2, 3 trials, 

n=83+78; I2=0%, 

p=0.006 

 

resumption of 

menstruation: RR 

1.20; 95% CI 1.03 to 

1.39; 4 trials; 

n=233; I² 37%; 

p=0.02 

 

LH: MD -19.81; 95% 

CI -34.14 to -5.48; 2 

trials; n=80; I² 0%; 

p=0.007 

 

E2 : no diff  (2 trials, 

n=161). 

receiving 

acupuncture 

reported 

resumption of 

menses.However

, the results 

should be 

interpreted with 

caution due to a 

small number of 

participants, 

high risk of bias 

for blinding, and 

likely publication 

bias. 

Acupunct

ure v HT 

        

(Jo et al., 

2015) 

REVIEW 620 

participants 

 

8 RCTs (of 

which one 

unpublished) 

3 acupuncture + 

HT 

1 Acupuncture + 

CHM 

 

Acupuncture alone 

(4 RCTs) 

 

Other results, see 

above 

HT alone KI 

 

FSH, LH, E2 

 

resumption of 

menstruation 

KI: no data 

 

FSH: MD -8.60; 

95% CI -13.58 to -

3.62; 3 trials, 

n=360; I² 23%; 

p=0.007 

 

Resumption of 

menstruation: RR 

1.32; 95% CI 1.10 to 

1.59; 4 trials; 

n=381; I² 62%; 

p=0.003 

E2 : MD 42.61; 95% 

CI 6.4 to 78.83; 3 

trials; n=318; I² 

97%; p=0.02 

 

LH no diff (2 trials; 

n=198) 

  

{Wxu, 

2017 

#2395} 

RCT 80 women electroacupunctur

e and moxibustion 

HT (Climen)  night sweat 

score (ranging 

0 to 4) 

After 6 months 

treatment 

lower night sweat 

score at end of 

treatment (1.17 + 

0.82 vs 1.53 + 0.65, 

p<0.05) 
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{Chen, 

2014 

#2399} 

Case 

series 

31 women acupuncture for 3 

months 

NA  anxiety (Self-

Rating Anxiety 

scale) 

 

KI 

Anxiety: reduced 

from 54±6 to 41±7  

(Z=4.82, p= 0.000). 

Ki reduced from 

18±4 to 12±2 

(Z=4.71, p= 0.000). 

  

(Cao et 

al., 2022) 

REVIEW       Same 

studies as 

(Jo et al., 

2015, Li et 

al., 2020b) 

Moxibusti

on 

        

{Wang, 

2021 

#2394} 

RCT 66 women 

with POI 

moxibustion with 

HT      

 

HT alone for 

3 months 

AFC 

ovarian 

volume 

 

serum 

estrogen (E2), 

FSH, 

interleukin-21 

(IL-21) and 

vascular 

endothelial 

growth factor 

(VEGF) 

intervention group 

compared to 

control 

 

AFC (3.06±1.2 vs 

2.33±0.96),  

ovarian volume 

(3.30 + 1.10 vs 2.62 

+ 0.76 cm3) 

E2 (77.57±9.21 vs 

67.16±9.95pmol/L)  

FSH (50.31±6.19 vs 

59.12±6.82 IU/L) in 

(p<0.05 for all) 

  

Korean 

medicine 

        

{Jang, 

2022 

#2401} 

case 

series 

3 women with 

POI (age range 

26-39) 

Korean herbal 

medicine, 

electroacupunctur

e and moxibustion, 

and placental 

acupuncture for at 

least 3 months 

 FSH 

hot flushes 

pregnancy 

All patients 

experienced a 

decrease in FSH to 

< 40. One woman 

conceived 2 years 

after starting 

treatment. Two 

women had 

resolution of hot 

flushes while the 

third woman had 

not been 

experiencing hot 

flushes at baseline. 

  

 

Evidence to recommendations 

QUESTION  What complementary treatments are effective for managing the sequelae of 

POI? 

RECOMMENDATION Women should be informed that there is limited evidence on the 

effectiveness of acupuncture for menopausal symptoms in POI, and the 

evidence does not suggest a benefit from adding acupuncture to HT. 

Desirable effects Evidence is insufficient to support a recommendation for acupuncture in addition to HT for 

the management of menopausal symptoms. There does not seem to be an added benefit. 

Undesirable effects  Adverse events were included in the MAs and reassuring 

Certainty of evidence  The evidence is limited to a meta-analysis, a recent study using a non-validated score, and a 

case series 
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Values   It seems relevant to inform women with POI that have an interest in using acupuncture, but 

this seems not to be of value for all women with POI, and hence it is specified as such in the 

recommendation  

Balance of effects The evidence for benefit is limited but the intervention appears to not cause significant harm 

in the short term. 

Resource use, equity, 

acceptability and feasibility  

 

Subgroup considerations   

 

Evidence table - Nutrients 

Ref.  Study 

Type  

Patients  Intervention    Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

(Safiyeh 

et al., 

2021) 

RCT 67  selenium and 

Vitamin E 

supplements (3 

months) 

matched 

placebo 

AMH  

AFC  

mean 

ovarian 

volume 

AMH: MD 0.59, 0.48 to 0.71, 

p<0.001 

AFC : MD 5.08, 4.36 to 5.08, p<0.001 

mean ovarian volume: MD 2.17, 

1.87 to 2.47, P<0.001 

 

{Goyco 

Ortiz, 

2019 

#2400} 

Case 

report 

34-year-old 

woman with 

POI due to 

chemothera

py for non 

Hodgkin’s 

lymphoma, 

and a 

history 

recurrent 

pregnancy 

loss and 

homozygou

s for MTHFR 

C677T 

variant 

methylfolate 800 

mg daily with a B 

vitamin 

supplement 

(dose and 

ingredients 

unspecified). 

NA pregnancy spontaneous conception after 3 

months of treatment. 

 

- vanishing twin at 9 weeks  

- oligohydramnios / preeclampsia 

at 36 weeks 

 

Delivery (CS) at 37 weeks. A healthy 

male baby was delivered weighing 

2.69 kg 

 

 

Evidence to recommendations 

QUESTION  What complementary treatments are effective for managing the sequelae of 

POI? 

RECOMMENDATION Women who are considering using other nutrient supplements and herbal 

medicines should be informed that there is insufficient evidence to support 

their use.  

Desirable effects Studies focus on AMH/AFC/ovarian volume which are only surrogate marker for fertility. For 

Selenium/vitamin E treatment, there is one trial shows benefit.  

For other nutrients/supplements and herbal medicines, there is no evidence supporting any 

benefit. 

Undesirable effects  There seem to be no harms; but the evidence is too limited to make any conclusion on harms 

Certainty of evidence   

Values   Even if no harm was demonstrated, it was suggested to be careful in making a 

recommendation to avoid overdosing. Furthermore, inappropriate and misuse of Selenium 

supplements should be avoided if there is insufficient data of efficacy.  

Balance of effects  

Resource use, equity, 

acceptability and feasibility  

In theory, nutrient supplements and vitamins should be limited to addressing a deficiency 
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Subgroup considerations    

 

Evidence table - Phyto-estrogens 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Cardiova

scular 

health 

        

(Błaszczuk 

et al., 

2022) 

REVIEW  Postmenopaus

al women 

 

42 RCTs: red 

clover (n=7), 

soy protein 

(n=15), soy 

isoflavones 

alone (13), 

(flaxseed (n=7) 

 

flaxseed, soy 

protein, soy 

isoflavones and red 

clover isoflavone 

 level of serum 

lipids 

Flaxseed  

TC : WMD −0.26; 95% CI: −0.38 −0.13; 7 

RCTs; n=452; I² 6%; p = 0.0001 

LDL-C: WMD −0.19; 95% CI: −0.30–

−0.08; 7 RCTs; n=417; I² 0%;  p=0.0006  

HDL-C: WMD −0.06; 95% CI −0.11–

−0.01; 7 RCTs; n= 418; I² 0%;  p=0.0150 

TG: WMD −0.03; 95% CI: −0.12–0.07; 7 

RCTs; n=452; I² 9%;  p =0.5452 

Soy Protein (with/out Isoflavones) 

TC: WMD −0.15; 95% CI: −0.25–0.05; 18 

RCTs, n=1322 I² 26%; p = 0.0048 

LDL-C: WMD= −0.15; 95% CI: −0.25–

0.05; 16 RCTs, n=1234; I² 17%; p = 0.0067 

HDL-C: WMD  0.05; 95% CI: 0.02–0.08; 18 

RCTs, n=1322; I² 0%;  p = 0.0034.  

TG: WMD = −0.08; 95% CI: −0.19 to 0.03; 

18 RCTs, n=1322; I² 61% p = 0.1462 

Red clover 

TC : WMD = −0.11; 95% CI: −0.18–−0.04; 

8 RCTs; n=884; I² 0%; p = 0.0017 

LDL-C: WMD = −0.01; 95% CI: −0.13 to 

0.10; 8 RCTs; n=884; I² 49%; p = 0.8230 

HDL-C : WMD = 0.04; 95% CI: 0.01 to 

0.07; 8 RCTs; n=884; I² 0%;  p = 0.0165 

TG : WMD = −0.05; 95% CI: −0.17–0.06; 

8 RCTs; n=956; I² 76%; p = 0.3713 

 

Vasomoto

r 

symptoms 

        

(Kanadys 

et al., 

2021) 

Review postmenopaus

al women 

 

12 RCTs, 8 

trials (10 

comparisons) 

assessed hot 

flushes 

red clover (most 

studies: dose of 40–

80 mg/d RCIE) 

placebo hot flush 

frequency 

Of the 10 comparisons, 6 

showed a reduction in HF, 

4 showed no difference.  

 

HF treatment vs placebo: 

WMD −1.73 HFs/d, 95% CI 

−3.28 to −0.18; 8 RCTs; 

n=751; I² 87%; p = 0.0292 

  

Sexual 

function 

        

(Najaf 

Najafi and 

Ghazanfar

pour, 

2018) 

Review  

 

up to 29 

Septembe

r 2017 

16 trials in 

review, only 5 

in meta-

analysis 

Phytoestrogens        

• Soy  

• Red clover  

• Korean red 

ginseng and 

flaxseed 

 sexual disorders 

and severity of 

dyspareunia 

Soy  

No effect on sexual 

function (SMD = 1.099; 

95% CI: -3.033 to 0.835, p 

= 0.265; I² 80%; p = 0.006; 

Phytoestrog

ens have 

various 

effects on 

sexual 

function. 

Published 
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• Other 

phytoestrogen

s (isolated from 

Lepidium 

meyenii, 

Foeniculum 

vulgare, and 

maritime pine 

bark and 

Trigonella 

foenum-

graecum L.).  

 

random-effect model; 3 

trials) 

Improved dyspareunia in 1 

study (p > 0.05)  

 

Red clover  

No effect on sexual 

function (SMD = -0.087; 

95% CI: -0.936 to 0.763, p 

= 0.842; I² 0%, p = 0.397; 

fixed-effect model; 2 trials) 

and sexual satisfaction (p > 

0.05). 

 

Korean red ginseng and 

flaxseed 

No significant effect on 

sexual function. 

 

Other phytoestrogens 

significantly improved 

sexual function 

reports show 

that 

maritime 

pine bark, T. 

foenum-

graecum L., 

and F. 

vulgare 

could be 

considered 

as agents to 

overcome 

sexual 

dysfunctions 

while soy, 

red clover, 

genistein, 

and flaxseed 

had no 

promising 

effects on 

these 

conditions. 

 

Evidence table - Black cohosh and other supplements 

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Black cohosh 

(Leach 

Matthe

w and 

Moore, 

2012) 

Review  2027 

Women 

with 

menopausal 

symptoms  

(perimenop

ausal or 

postmenop

ausal) 

 

16 RCTs 

oral mono-

preparations of 

black cohosh at a 

median daily 

dose of 40 mg, 

for a mean 

duration of 23 

weeks.    

placebo, 

hormone 

therapy, 

red clover 

and 

fluoxetine

. 

vasomotor 

symptoms, 

vulvovaginal 

symptoms, 

menopausal 

symptom 

scores and 

adverse 

effects. 

There was no 

significant 

difference 

between black 

cohosh and 

placebo in the 

frequency of hot 

flushes (mean 

difference (MD) 

0.07 flushes per 

day; 95% CI -0.43 

to 0.56 flushes 

per day; P=0.79; 

393 women; 3 

RCTs ; I2=47%) 

or in menopausal 

symptom scores 

(standardised 

mean difference 

(SMD) -0.10; 95% 

CI -0.32 to 0.11; P 

= 0.34; 357 

women; 4 trials;   

I2 = 21%).  

 

Compared to 

black cohosh, 

hormone 

therapy 

significantly 

reduced daily hot 

flush frequency 

(three trials; data 

not pooled) and 

menopausal 

There is 

currently 

insufficient 

evidence to 

support the 

use of black 

cohosh for 

menopausal 

symptoms. 

However, 

there is 

adequate 

justification for 

conducting 

further studies 

in this area.  

outcome data. 

The quality 

of included 

trials was 

generally 

unclear, 

owing to 

inadequate 

reporting. 
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symptom scores 

(SMD 

0.32; 95%CI 0.13 

to 0.51; 

P=0.0009; 468 

women; 5 trials; 

I2 = 69%).  

 

Comparisons of 

the effectiveness 

of black cohosh 

and other 

interventions 

were either 

inconclusive 

(because of 

considerable 

heterogeneity or 

an insufficient 

number of 

studies) or not 

statistically 

significant. 

Similarly, 

evidence on the 

safety of black 

cohosh was 

inconclusive, 

owing to poor 

reporting. There 

were insufficient 

data to pool 

results for 

health-related 

quality of life, 

sexuality, bone 

health, 

vulvovaginal 

atrophic 

symptoms and 

night sweats. No 

trials reported 

cost-

effectiveness 

data.  

Ginseng 

(Lee et 

al., 

2022a) 

Review 

 

incepti

on to 

April 

2022 

postmenop

ausal 

women 

 

15 RCTs  

Ginseng (any 

type) 

placebo menopausal 

symptoms 

 

hot flashes 

 

sexual 

function 

 

QoL 

 

vaginal 

maturation 

index and 

vaginal pH 

 

endometrial 

thickness 

Ginseng reduced 

menopausal 

symptoms in 3 

studies (n = 515; 

SMD: -0.40, 95% 

CI: -0.73 to -0.07, 

P = 0.02)  

 

lowered hot 

flashes (n = 515; 

SMD: -0.34, 95% 

CI: -0.66 to -0.01, 

P = 0.04).  

 

sexual function – 

no benefit (n = 

491; SMD: 0.31, 

95% CI: -0.30 to 

0.92, P = 0.32, 3 

RCTs). 

 

Ginseng can 

significantly 

reduce hot 

flashes, 

menopausal 

symptoms, 

and quality of 

life in 

menopausal 

women. In 

contrast, 

neither KRG 

nor ginseng 

appeared to 

have any direct 

effect on 

sexual 

dysfunction, 

hormones or 

biomarkers, or 

endometrial 

thickness. 

More rigorous 

RCTs are 

needed to 
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quality of life 

score (3 RCTs, n 

= 515, SMD: -

0.31, 95% CI: -

0.61 to -0.01, P = 

0.05). 

 

vaginal 

maturation index 

/ vaginal pH. (no 

effect, 2 RCTs) 

 

No effect of 

Korean red 

ginseng (KRG) on 

endometrial 

thickness (3 

RCTs) 

overcome the 

current 

limitations. 

 

Fennel 

(Lee et 

al., 

2021) 

Review 

 

  

postmenop

ausal 

women 

 

7 RCTs  

fennel 

(Foeniculum 

vulgare Miller) 

placebo menopausal 

symptoms 

 

sexual 

function 

 

QoL 

 

psychologic

al health 

menopausal 

symptoms: 

benefit (n = 145, 

2 RCTs, SMD -

1.32 [-1.76, -

0.87], p < 

0.00001). 

 

No effect on 

other outcomes  

 

No serious 

adverse events 

were reported. 

Our review 

presented 

evidence for 

fennel 

improving 

menopausal 

symptoms. 

However, the 

effectiveness 

and safety of 

fennel in 

improving 

QoL, and 

psychological 

health remains 

unclear. 

 

 

Evidence to recommendations 

QUESTION  What complementary treatments are effective for managing the sequelae of 

POI? 

GOOD PRACTICE POINT The guideline group recommends that HCPs should enquire about use of 

complementary therapies and incorporate individual patient values and 

preferences into shared decision making about their use. 

Complementary therapies should not be used to replace HT as there is 

insufficient evidence on their effectiveness for prevention of long-term 

sequelae of POI.  

Desirable effects Small – the magnitude of effects are generally small  

Undesirable effects  Varies – there is evidence from meta-analyses that adverse events are not increased in the 

intervention groups compared to control (mostly HT alone) however an indirect undesirable 

effect is the harm of choosing to use complementary therapies instead of HT and therefore 

not accessing primary prevention benefits of HT 

Certainty of evidence  The certainty of evidence is low to very low and has been downgraded for reasons such as 

high risk of bias, high heterogeneity and small sample sizes/small number of trials.  

Values   Based on non-disclosure in significant proportions of patients, it was considered relevant to 

formulate a good practice point to enquire on the use of complementary treatments 

Balance of effects More emphasis was put on the prevention of harm - While some interventions could have 

some benefit for relieving vasomotor symptoms, using them instead of HT could be harmful 

as the patients are not protected against the longterm sequalae linked to estrogen deficiency 
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Resource use, equity, 

acceptability and feasibility  

Moderate costs – as complementary therapies require an out of pocket cost - Feasibility 

varies per region. The interventions are acceptable to patients. 

Subgroup considerations   NA 

 

QUESTION  What complementary treatments are effective for managing the sequelae of 

POI? 

RECOMMENDATION  Complementary therapies should not be used to replace HT as there is 

insufficient evidence on their effectiveness for prevention of long-term 

sequelae of POI.  

Desirable effects Most studies are looking primarily on vasomotor symptoms, which is relevant for women 

with natural menopause. In POI patients, however, interventions should be evaluated beyond 

vasomotor systems and consider all aspects of POI.  

The magnitude of effects are generally small  

Undesirable effects  Varies – there is evidence from meta-analyses that adverse events are not increased in the 

intervention groups compared to control (mostly HT alone) however an indirect undesirable 

effect is the harm of choosing to use complementary therapies instead of HT and therefore 

not accessing primary prevention benefits of HT 

Certainty of evidence  The certainty of evidence is low to very low and has been downgraded for reasons such as 

high risk of bias, high heterogeneity and small sample sizes/small number of trials.  

Values    

Balance of effects More emphasis was put on the prevention of harm - While some interventions could have 

some benefit for relieving vasomotor symptoms, using them instead of HT could be harmful 

as the patients are not protected against the longterm sequalae linked to estrogen deficiency 

Resource use, equity, 

acceptability and feasibility  

Moderate costs – as complementary therapies require an out of pocket cost - Feasibility 

varies per region. The interventions are acceptable to patients. 

Subgroup considerations   NA 
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XII.3. Lifestyle management options 

PICO  QUESTION  –  WHAT  ARE  THE   LIFESTYLE  MANAGEMENT  

OPTIONS  FOR  POI? 

Population People with POI of any cause including iatrogenic. 

Interventions • Lifestyle modification  

• diet / Food Habits / Weight loss 

• exercise  

• Cooling strategies 

Control Any control was included as long as there was a direct comparison against the 

intervention (for RCTs) 

Outcomes vasomotor symptoms, genito-urinary symptoms, life expectancy, bone health, 

cardiovascular health, quality of life, sexual function, neurological function 

 

Search strings  

Database Search String 

PUBMED 

("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR “gonadal 

dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR “premature 

menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian dysgenesis” OR “Primary 

ovarian failure” OR “Hypergonadotropic amenorrhea” OR "surgical menopause" OR "Bilateral 

Salpingo-Oophorectomy" OR "Bilateral Oophorectomy" OR "iatrogenic menopause" OR 

"radiation menopause") AND (Lifestyle modification OR diet OR "Food Habits"[Mesh] OR "Diet 

Therapy"[Mesh] OR exercise OR "Exercise Therapy"[Mesh] OR lifestyle OR "Healthy 

Lifestyle"[Mesh] OR "Life Style"[Mesh] OR “weight loss” OR "Weight Loss"[Mesh] OR “cooling 

strategies” OR cooling) 

PUBMED 2 

(FILTER: 

reviews) 

("menopause"[Mesh] OR menopause) AND (Lifestyle modification OR diet OR "Food 

Habits"[Mesh] OR "Diet Therapy"[Mesh] OR exercise OR "Exercise Therapy"[Mesh] OR lifestyle 

OR "Healthy Lifestyle"[Mesh] OR "Life Style"[Mesh] OR “weight loss” OR "Weight Loss"[Mesh] 

OR “cooling strategies” OR cooling) 

COCHRANE  

 

Literature search was limited to the period between 01/01/2014 and 21/10/2022, with an update of the 

literature searches on 05/02/2024. Studies and data published prior to 01/01/2014 were assessed in the 

development of the POI Guideline 2015. Where still relevant, and in absence of newer data, the studies 

and data published prior to 01/01/2014 were retained.  
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Flowchart 

Records identified through database 

searches 

  

1074   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   948 

Full-text articles assessed for 

eligibility 

  

126   

   Full-text articles excluded  

   106 

Papers included in the guideline   

20   

Evidence 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention  Control Outcome 

measures  

Effect size  Authors 

conclusion  

Comments  

Menopause symptoms 

(Noll et 

al., 2021) 

Systemati

c review 

Postmenopaus

al women; 

(>12 months 

of amenorrhea 

caused by 

ovarian 

failure);  

 

RCTs and 

observational 

studies   

Sample sizes in 

the included 

articles ranged 

from 91 

to148,93. 

 nutrition  Menopausal 

symptoms 

Studies evaluating diet 

quality or dietary patterns 

showed an association 

between lower intensity of 

psychological symptoms, 

sleep disorders, and 

vasomotor, urogenital, and 

somatic symptoms and 

higher consumption of 

vegetables, whole grains, 

and unprocessed foods. 

Also, the intensity of these 

symptoms is associated 

with high-processed 

foods, saturated fats, and 

sugars. Regarding nutrient 

and/or specific food, the 

studies indicated an 

association between 

caffeine intake and type of 

fat intake and the intensity 

of menopausal symptoms. 

Dietary intake was 

shown to be 

associated with 

intensity of 

menopausal 

symptoms. 

Postmenopausal 

women with high-

quality dietary or 

health patterns, 

which included the 

consumption of 

vegetables, fruits, 

and whole grains, 

generally showed 

lower intensity 

psychological 

symptoms, somatic 

symptoms, 

vasomotor 

symptoms, sleep 

disorders, and 

urogenital 

symptoms. More 

severe 

psychological 

symptoms, sleep 

disorders, 

vasomotor 

symptoms, and 

somatic symptoms 

were shown to be 

associated with 

diets high in 

processed foods, 

Most studies 

were cross 

sectional 

with no 

comparison 

group. There 

was only one 

RCT with a 

healthy 

control 

group. 
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saturated fat, 

refined grains, fried 

foods, fatty meats, 

sweets, and sugar-

sweetened 

beverages.  

(Daley et 

al., 2014) 

Systemati

c review 

Women with 

surgical or 

spontaneous 

menopause, in 

the 

perimenopaus

al or 

postmenopaus

al period, 

experiencing 

any vasomotor 

symptoms at 

baseline and  

 

 

RCTs and 

Cross-over 

trials were 

eligible  

 

5 RCTs (733 

women)  

Exercise was 

defined as 

structured 

exercise and/or 

physical activity 

achieved through 

active living. 

Trials that 

compared any 

type of exercise 

intervention with 

no active 

treatment or with 

other treatments 

were included. 

 

Exercise 

interventions 

included walking, 

aerobics, 

cardiovascular 

conditioning,. 

Length of 

interventions 

ranged from 3-6 

months. 

no active 

treatment 

or other 

treatment

s 

Primary:  

vasomotor 

symptoms, 

defined as 

hot flushes 

and/or night 

sweats. 

Vasomotor 

symptoms 

assessed 

using the 

vasomotor 

symptoms 

subscale of 

the 

Women’s 

Health 

Questionnair

e, Greene 

Climacteric 

Scale, 

Kupperman 

Index. 

Exercise vs no active 

treatment (3 studies, n = 

454 women), no evidence 

of a difference between 

groups in frequency or 

intensity of vasomotor 

symptoms (SMD -0.10, 

95% CI -0.33 to 0.13, 3 

RCTs, 454 women, I2= 

30%, low-quality).Nor 

difference between groups 

in the frequency or 

intensity of vasomotor 

symptoms  

 

Exercise vs yoga (SMD -

0.03, 95% CI -0.45 to 0.38, 

2 studies, n= 279 women, 

I2= 61%, low-quality).  

 

None of the trials found 

evidence of a difference 

between groups with 

respect to adverse effects, 

but data were very scanty. 

Evidence was 

insufficient to show 

whether exercise is 

an effective 

treatment for 

vasomotor 

menopausal 

symptoms. 

Evidence was also 

insufficient to 

reveal the relative 

effectiveness of 

exercise and yoga. 

One small study 

suggested that HT 

is more effective 

than exercise.  

 

(Liu et al., 

2022b) 

Systemati

c review 

Women with 

spontaneous 

or iatrogenic 

menopause; 

 

RCTs only 

 

21 RCTs - 2884 

participants 

Exercise 

intervention 

involving>1 

session of 

structured 

exercise 

(specified 

frequency, 

intensity, time or 

type)where direct 

effects of 

exercise could be 

isolated from 

other 

intervention 

effects  

No 

interventi

on 

Frequency, 

severity and 

severity 

index 

(severity 

multiplied 

by total 

frequency) 

of VMS 

Compared to no-treatmen, 

exercise significantly 

improved severity of 

vasomotor symptoms (10 

studies, SMD 0.25; 95% CI: 

0.04 to 0.47,p=0.02, very 

low certainty); the effect 

size was attenuated when 

studies with a high risk of 

bias were excluded 

(SMD=0.11, 95% CI:0.03 to 

0.26,p=0.13).  

No significant changes in 

vasomotor frequency were 

found between exercise 

and control (SMD=0.14, 

95% CI 0.03 to 0.31,p=0.12, 

high certainty) 

Exercise training 

appears to 

significantly 

improve VMS 

severity, but more 

evidence is needed. 

Currently, exercise 

does not alleviate 

the symptom 

frequency.  

 

Quality of life 

(Carcelén-

Fraile et al., 

2020) 

Systemati

c review 

peri- and post 

menopausal 

women  

 

- Prospective 

studies 

 

11 publications 

-  1548 women. 

physical exercise 

intervention 

In RCTs, 

the 

compariso

n groups 

were no 

interventi

on/ usual 

activity or 

general 

education 

material 

Primary:  

sexual 

function and 

quality of 

sexual life 

related to 

menopausal 

symptoms.  

Secondary:    

impact of 

menopausal 

symptoms 

on QOL, 

general and 

condition-

specific 

health-

The most commonly 

recommended training 

programs are based on 

exercising pelvic floor 

muscles, as they seem to 

have the largest impact on 

sexual function. Mind–

body disciplines also 

helped in managing 

menopausal symptoms. 

However, as far as the 

most traditional programs 

were concerned, aerobic 

exercises showed 

inconsistent results and 

resistance training did not 

The results do not 

allow for clear 

conclusions.  On the 

one hand, pelvic 

floor muscles 

exercises are the 

most common type 

of exercise in these 

studies and the one 

that seems most 

beneficial for sexual 

function, similarly 

to how mind–body 

disciplines improve 

the impact of 

menopausal 

symptoms on the 

quality of sexual 
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related QOL, 

and 

symptoms 

of 

depression 

and anxiety. 

 

seem to convey any 

benefits. 

life. However, 

concerning the 

most traditional 

forms of exercise, 

aerobic training 

yielded inconsistent 

results and 

resistance training 

failed to produce 

any improvement.  

(Shorey et 

al., 2020) 

Systemati

c review 

women in their 

perimenopaus

e period (pre-, 

during, post up 

to 1year) in 

Asia 

 

RCTs, clinical 

trials, 

intervention 

studies with at 

least one 

control group 

and quasi-

experimental 

studies 

 

23 studies -  

1,812 women  

exercise-based 

interventions 

including 

aerobic, 

strengthening/hi

gh impact, 

walking, Pilates, 

square dance, 

stretching, or 

Rusie Dutton 

Thai (9 studies) 

 

Aromatherapy (5) 

yoga (4) 

Multi-modal 

interventions 

(education and 

exercise-based) 

(3) 

autogenic 

relaxation (1) 

qigong (1) 

strengthening 

exercise and 

high-impact 

exercise. (1) 

 Outcomes: 

quality of 

life, 

menopausal 

symptoms, 

and/or 

depression 

Significant effects in 

exercise-based 

interventions and mind–

body therapies were found 

for quality of life, 

menopausal symptoms, 

and depression but not for 

hot flashes. 

Exercise-based 

interventions and 

MBTs suggests 

effectiveness in 

improving quality 

of life, menopausal 

symptoms, and 

depression among 

Asian 

perimenopausal 

women. However, 

no significant 

intervention effect 

was found for hot 

flashes.   

  

 

(Nguyen 

et al., 

2020) 

Systemati

c review 

Women with at 

least one 

menopausal 

symptom due 

to the natural 

decline of 

reproductive 

hormones,  

comprehensiv

e cancer 

treatment 

program,  

hysterectomy,  

and/or POI 

 

Only RCTs  

 

8 RCTs - 882 

women   

exercise  was  

defined  as  a  

planned,  

structured,  

repetitive, and 

purposeful 

subcategory of 

physical activity, 

aimed at the 

maintenance or 

improvement of 

one or more 

components of 

physical fitness.   

No restrictions 

on the frequency 

and duration, 

instructors or 

self-delivered. 

 

The effects of 

pelvic floor 

muscle training 

(PFMT), yoga and 

yoga-like 

postures, aerobic 

training, walking, 

and self-directed 

exercise 

programs (e.g., 

swimming, 

running, cycling) 

No active 

treatment 

Primary: 

general 

health  

 

Secondary: 

menopause-

specific QoL 

scores 

 

Measured by 

3 generic 

and 11 

menopause-

specific QoL  

questionnair

es.  

Positive effects of exercise 

on physical and 

psychological QoL scores 

were found in women with 

menopausal symptoms. 

However, there was no 

evidence for the effects of 

exercise on general, social, 

and menopause-specific 

QoL scores.  

In meta-analyses, while 

yoga significantly 

improved physical QoL, its 

effects on general, 

psychological, sexual, and 

vasomotor symptoms QoL 

scores as well as the effect 

of pelvic floor muscle 

training (PFMT) on general 

QoL were not significant.  

Positive effects of 

exercise on physical 

and psychological 

QoL scores in 

women with 

menopausal 

symptoms. 

However, there 

were no evident 

effects of exercise 

on general, social, 

and menopause-

specific QoL scores 

in women after 

exercise 

interventions 

compared with no 

active 

interventions. Yoga 

and PFMT, 

respectively, were 

the most common 

interventions for 

women with 

menopausal and 

urinary symptoms 

in the included 

studies. In our 

meta-analyses, 

while yoga 

significantly 

improved physical 

QoL, its effects on 
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were 

investigated. 

general, 

psychological, 

sexual, and 

vasomotor 

symptoms  

(Nguyen 

et al., 

2024) 

meta-

analysis 

5 RCTs 

including 268 

post-

menopausal 

women (mean 

age 53-67 

years) with 

urinary 

symptoms  

 

pelvic floor 

muscle training, 

commonly 

known as Kegel’s 

exercise 

(protocol: 8-12 

sessions lasting 

20-40 minutes, 

twice weekly) 

non-

Kegel’s 

exercise or 

regular 

activity 

HRQoL significantly enhanced 

health-related QoL 

(HRQoL) (SMD −0.95; 95% 

CI −1.35 to −0.54; 3 

studies; I2 0%) 

 

no significant impact on 

HRQoL related to sexual 

symptoms (SMD 1.11; 95% 

CI −0.25 to 2.47; 2 studies; 

I2 94%). 

Kegel's exercise is 

an effective 

intervention for 

improving HRQoL-

related urinary 

symptoms in 

postmenopausal 

women, but there 

remains insufficient 

evidence to assess 

the effectiveness on 

HRQoL-related 

genital symptoms. 

Most studies 

exhibited a 

low risk of 

bias 

(Taebi et 

al., 2018) 

Systemati

c review 

12 

interventional 

studies 

including 925 

women were 

included in this 

systematic 

review. 

Physical activity, 

complementary 

medicine, and 

educational 

programs 

Comparis

on group 

included 

no 

interventi

on, 

placebo or 

other 

interventi

ons (low 

fat milk/ 

vaginal 

lubricant) 

vasomotor 

symptoms  

hot flushing,  

sleep 

disorders 

psychologic

al problems 

Exercising and regular 

physical activity is effective 

in reducing vasomotor 

symptoms and 

improvement of hot 

flushing, sleep disorders, 

and psychological 

problems of menopausal 

women.  

 

Aerobic and walking 

exercises are effective in 

improvement of 

vasomotor, mental, social, 

physical, and sexual 

symptoms and in general 

the quality of life in 

premenopausal and 

menopausal women and 

could be considered as an 

effective method for 

improvement of 

menopause symptoms in 

menopausal women.  

 

Studies did not find any 

significant relation 

between physical activity 

and the sexual domain of 

quality of life. 

CAM& QoL: 1 study 

showed that using licorice 

can the improve QoL life in 

menopausal women and 

reported a significant 

relation between 

consumption of licorice 

and vasomotor, mental, 

social, and physical 

domains of quality of life 

and its total score.  

 

Vaginal royal jelly could be 

effective in improvement 

of vaginal dryness 

although it has a weaker 

performance in 

comparison with 

conjugated estrogen, it is 

an effective in 

Results of reviewing 

the studies showed 

that using 

phytoestrogen and 

isoflavone products 

along with 

performing physical 

exercises and 

participating in 

educational and 

counseling classes 

have an effective 

role in the 

improvement of the 

quality of life in 

menopausal 

women; it is 

recommended that 

aerobic exercises 

and educational 

classes would be 

continued 
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improvement of QoL and 

its domains  

 

fish oil could improve the 

QoL 

 

Education: increase 

awareness, and awareness 

has a positive effect on 

healthcare and 

improvement of health 

behaviors.  

(Zhou et 

al., 2023). 

systematic 

review 

and meta-

analysis 

16 RCTs -  

postmenopaus

al women 

(n=594) 

aquatic exercises no 

exercise 

physical 

fitness and 

QoL 

significant improvements 

in lower limb strength 

(SMD 1.37; 95% CI 0.53 to 

2.21; 11 studies), upper 

limb strength (SMD 1.86; 

95% CI 0.55 to 3.16; 3 

studies), agility (SMD -

0.67; 95% CI -1.09 to -0.25; 

16 studies) and overall QoL 

(SMD 1.04; 95% CI 0.06 to 

2.03; 5 studies)  

 

Subgroup:  

- resistance exercise 

showed greater benefits in 

enhancing physical fitness 

and QoL than aerobic and 

multicomponent exercise. 

The positive effects on 

physical fitness were 

particularly evident in 

postmenopausal women 

under 65 years, while 

improvement in overall 

QoL were observed in 

women both under and 

over 65 years 

Aquatic exercise 

can effectively 

improve physical 

fitness and overall 

QoL in 

postmenopausal 

women, but has 

limited effects on 

aerobic capacity; 

thus,it is highly 

recommended in 

postmenopausal 

women. 

 

Cardiovascular health 

(Sturgeon 

et al., 

2017) 

RCT BRCA1/2+ 

breast cancer 

survivors who 

underwent 

prophylactic 

BSO, 2or more 

years prior to 

study initiation 

 

aged 18-55,   

 

intervention 

(n=19) and 

control (n=16) 

groups. 

A 12-month 

commercially 

available web-

based lifestyle 

modification 

program 

(Precision 

Nutrition 

Coaching)  

 

The intervention 

included 3 daily 

activities: 

Workout - 

completing 

relative and 

progressive 

strength-training 

and aerobic 

exercises  

Habit - 

completing a 

nutritional/ 

lifestyle habit  

Lesson - reading 

lessons on 

Not 

clearly 

reported.  

Participan

ts 

randomiz

ed to the 

control 

group 

were 

waitlisted 

and 

enrolled in 

the 

program 

following 

study 

activities.    

Cardiovascul

ar fitness, 

dietary 

intake, 

leisure-time 

activity, 

body 

composition

, bone 

mineral 

density, 

bone 

structure, 

and muscle 

strength 

were 

assessed. 

 

Cardiovascular fitness 

declined in the control 

group over one year 

(−4.0% ± 7.7, P = 0.04) 

compared to baseline 

while the intervention 

group maintained 

cardiovascular fitness 

levels (1.1% ± 8.1) (Figure 

2).  

 

No differences at baseline 

or at follow up for heart 

rate recovery following the 

test, or resting systolic or 

diastolic blood pressure. 

Average blood pressure 

for the cohort at baseline 

was (SBP: 114.2 ± 13.5, 

DBP: 74.0 ± 10.9), and 

follow up (SBP: 111.9 ± 

10.9, DBP: 75.2 ± 11.9). 

At baseline, the 

intervention group 

displayed greater upper 

body strength as 

measured by bench press 

In this population at 

high risk for 

detrimental 

cardiovascular and 

bone outcomes, a 

commercially 

available lifestyle 

intervention 

program mitigated 

a decline in 

cardiovascular 

health, improved 

bone health, and 

decreased weight 

through fat loss. 
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health, nutrition, 

fitness, or 

behavior change.  

 

With a coach 

(P = 0.02). 12 months later, 

the intervention group 

bench-pressed, on 

average, 6.6 more pounds 

(P = 0.06) ( ontrol on 

average, 3.7 pounds 

more). Intervention: 

enhanced whole body 

bone area (P = 0.04) 

compared to the control 

group that lost whole body 

bone area.  

Increased cortical bone 

density compared to the 

control group (P = 0.02). 

Bone modeling was also 

observed in the control 

group, as both endosteal 

circumference and 

periosteal circumference 

increased (P = 0.01 and 

0.04, resp). However, the 

intervention group had 

greater periosteal 

circumference at baseline 

(P = 0.04). 

(Knobf et 

al., 2017) 

RCT Breast, 

colorectal, 

gynecologic 

cancer or 

lymphoma 

diagnosis; ≤3 

years since 

completion of 

non-endocrine 

cancer therapy; 

menopausal, 

no resistance 

exercise ≥3 

times/week; 

physically able 

to participate) 

   

154  (76 in the 

fitness center 

and 78 in the 

home-based 

group) 

Exercise 

intervention -  

aerobic-

resistance 

intervention 

delivered by 

trained research 

interventionists 

at community 

fitness centers -  

3 times per week, 

supervised for 

the first 6 months 

and 

unsupervised the 

last 6 months.  

 

The first 4 weeks 

were designed as 

progressive 

training to 

achieve the 

intervention 

target of 30 min 

of aerobic activity 

in the subject’s 

target heart rate 

goal (65%–75%)  

home 

based 

group -  

national 

guidelines 

for 

physical 

activity for 

adults (30 

min 

moderate 

level 

activity 

most days 

of the 

week) 

were 

provided  

Fasting 

serum 

samples 

were 

collected at 

baseline, 6 

and 12 

months for 

insulin, 

glucose, 

lipids and 

hemoglobin 

A-1C.  

A graded 

exercise 

stress test 

was also 

performed 

at baseline 

and 6 

months. 

Fitness center group had 

significantly improved 

time on treadmill (p = 

.039), improved heart rate 

recovery at 1 min (p = 

.028), greater MET 

minutes/week (p ≤ .0001), 

a trend for improved 

insulin resistance (p = .067) 

and stable insulin levels (p 

= .045) compared to the 

home based physical 

activity group. 

A 12-month 

aerobic-resistance 

exercise 

intervention 

delivered at a 

fitness center 

resulted in 

significantly better 

cardiovascular 

fitness and 

metabolic risk 

factors compared 

to a national 

guideline home-

based physical 

activity group. 

There was a 77.4% 

adherence rate to 

the supervised 

thrice weekly 

exercise 

intervention at the 

fitness centers 

across the first 6 

months.However, 

based on the MET 

minutes/week, 

there was a decline 

in physical activity 

in the last six 

months when 

women were not 

being supervised   

 

(Ruiz-Rios 

and 

Maldonad

o-Martin, 

2022) 

Systemati

c review 

RCTs  

 

 

14 articles 

were included. 

Sample size 

not reported. 

Physical activity 

intervention such 

as aerobic 

training, 

resistance 

exercises, high-

intensity interval 

training (HIIT), 

treadmill walking, 

Zumba fitness, tai 

chi, or concurrent 

training. The 

frequency varied 

premenop

ausal 

versus 

postmeno

pausal 

state 

and/or 

control 

group 

comparat

or 

Cardiorespir

atory fitness 

(CRF) and/or 

cardiovascul

ar risk 

factors 

(CVRF) 

following intervention, CRF 

and CVRF (ie, all of those 

related to lipid and 

glycemic metabolism, 

body composition, blood 

pressure, inflammatory 

index, and autonomic 

responses) improved 

significantly in most of the 

studies, with positive 

changes also found in 

behavioral and  

psychosocial  variables  

All the studies 

analyzed underline 

the importance and 

beneficial effects of 

PA regardless of the 

menopausal state 

of women. 

However, there is 

great variability 

concerning the FITT 

principle 

(frequency, 

intensity, type, and 
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from 2 to 3 days 

per week to most 

days of the week. 

leading  to  emotional  

well-being. The only article 

that analyzes 

premenopausal and 

postmenopausal women 

showed significant 

decreases in total and low-

density lipoprotein 

cholesterol concentrations 

in both groups, whereas 

only the postmenopausal 

women decreased 

significantly in 

triglycerides after PA 

intervention.  

time-volume), with 

only two studies 

showing good 

quality  

(Khalafi et 

al., 

2023b). 

systematic 

review 

129 studies, 

including 7141 

post-

menopausal 

women with 

the mean age 

of 53-90 years 

Exercise   cardiorespir

atory fitness 

(CRF), lower- 

and upper-

body 

muscular 

strength, 

and/or 

handgrip 

strength 

exercise boosts 

cardiorespiratory fitness 

(SMD 1.15; 95% CI 0.87 to 

1.42; 25 studies), lower-

body muscular strength 

(SMD 1.06; 95% CI 0.90 to 

1.22; 90 studies), upper-

body muscular strength 

(SMD 1.11; 95% CI 0.91 to 

1.31) and handgrip 

strength (weighted mean 

difference (WMD) 1.78 kg; 

95% CI 1.24 to 2.32). 

 

Sub-group analysis:  

significant enhancement in 

CRF and muscle strength 

among both middle-aged 

and older individuals and 

women engaged in 

medium- and long-term 

interventions.  

 

Resistance exercise 

increased upper-body 

strength, while both 

resistance and combined 

training enhanced 

handgrip strength.  

Aerobic training alone did 

not affect handgrip 

strength 

 there was a 

significant 

heterogeneit

y among 

studies for 

all outcomes 

(Khalafi et 

al., 

2023a). 

meta-

analysis 

101 RCTs 

(n=5697 

women, mean 

age 51-89 

years).  

Exercise training control body 

composition 

outcomes: 

muscle 

mass/ 

volume, 

muscle and 

fiber cross-

sectional 

area and fat-

free mass, 

and 

decreased 

fat mass, 

body fat 

percentage, 

waist 

circumferen

ce and 

visceral fat. 

effective for improving 

body composition, leading 

to increased muscle mass 

(SMD 0.26; 95% CI 0.13 to 

0.39; I2 0%) and decreased 

fat mass (WMD -1.27 kg; 

95% CI -1.93 to -0.62; I2 

56%) 

 

Aerobic training was found 

effective for fat loss, while 

resistance training 

contributed to muscle 

gain. 

 

favourable outcomes are 

observed predominantly 

among middle aged and 

older women, engaged in 

incorporating a 

combination of 

aerobic and 

resistance exercises 

can promote overall 

health in 

postmenopausal 

women 
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medium- and long-term 

interventions 

(Nunes et 

al., 2023). 

systematic 

review 

and meta-

analysis 

20 RCTs with a 

total of 742 

overweight/ 

obese 

postmenopaus

al and older 

women.  

resistance 

training 

 

RT groups were 

divided into low-

volume RT (LVRT, 

»44 sets/week) 

and high-volume 

RT (HVRT, »77 

sets/week). 

 body 

adiposity, 

metabolic 

risk, and 

inflammatio

n 

Both RT groups presented 

improved body adiposity, 

metabolic risk, and 

inflammation when 

compared to CG. 

However, HVRT 

demonstrated higher 

effect sizes than LVRT for 

glucose (HVRT = -1.19; 

95%CI: -1.63 to -0.74; LVRT 

= -0.78; 95%CI:-1.15 to -

0.41) and C-reactive 

protein (HVRT = -1.00; 

95%CI: -1.32 to -0.67; LVRT 

= -0.34;95%CI,--0.63 to -

0.04)) when compared to 

CG. 

The findings 

demonstrate 

improvements in 

body composition 

and metabolic 

health, as well as 

reductions in 

inflammation, in 

both low-volume 

and high-volume 

RT.  

This study suggests 

the potential 

benefits of 

incorporating 

resistance training, 

particularly high-

volume, into 

interventions 

targeting obesity 

and related 

metabolic disorders  

overall risk 

of bias: 

some 

concerns; 

GRADE: low 

to very low 

(Ferreira 

et al., 

2024). 

systematic 

review 

13 studies (12 

RCTs and one 

retrospective 

cohort, mostly 

with fair 

quality) 

involving 700 

postmenopaus

al women  

 

different 

exercise 

programs 

(isolated, aerobic, 

and resistance or 

combined) 

 

Four studies used 

only 

cardiorespiratory 

exercise, three 

only resistance, 

taekwondo class 

or flexibility 

exercise, 

and six combined 

exercise 

programs 

 

Most 

interventions 

ranged from 3 to 

5 days per week. 

 Arterial 

stiffness 

(Pulse Wave 

Velocity 

(baPWV) 

 

Cardiorespir

atory fitness  

Aerobic training and a 

combined aerobic-

resistance training were 

found to enhance 

cardiorespiratory fitness 

and decrease arterial 

stiffness while also 

lowering pulse waive 

velocity. Of these 

approaches, the combined 

exercise program 

exhibited the greatest 

effectiveness.  

combined aerobic 

and resistance 

exercise programs, 

lead to improved 

cardiorespiratory 

fitness and AS in 

postmenopausal 

women. 

the study 

included 

participants 

aged 47 to 

88 years, 

reflecting a 

diverse 

range of 

postmenopa

usal women 

(He et al., 

2023) 

Review 19 RCTs 

(mostly with a 

good quality)   

resistance 

training 

placebo total 

cholesterol 

(TC) 

high-density 

lipoprotein 

cholesterol 

(HDL-C) 

low-density 

lipoprotein 

cholesterol 

(LDL-C)  

triglyceride 

(TG) levels 

Reduction in TC (WMD − 

11.47 mg/dl; p = 0.002, 

95% CI -18.55 to -4.39, 

n=686 women) 

Reduction in LDL-C (WMD 

− 8.48 mg/dl; p = 0.01, 

95% CI -15.05 to -1.91; 

n=721 women) Reduction 

in TG (WMD − 6.61 mg/dl; 

p = 0.043, 95% CI -13.03 to 

-0.19; n=741 women)  

 

decrease in LDL-C (WMD − 

14.38 mg/dl; p = 0.002) 

levels in patients with LDL-

C ≥ 130 mg/dl before trial 

enrolment.  

 

effects of resistance 

training on the lipid 

levels were 

particularly 

significant in short 

term interventions 

and among women 

with dyslipidaemia 

or obesity prior to 

trial enrolment. 

significant 

heterogeneit

y was 

observed 
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Reduction in HDL-C (WMD 

− 2.97 mg/dl; p = 0.01) 

levels particularly in 

subjects with obesity. 

(Loaiza-

Betancur 

et al., 

2021) 

Systemati

c review 

menopausal 

and 

postmenopaus

al women 

 

RCTs 

 

75 studies 

were included 

in the 

qualitative 

synthesis with 

a sample of 

4.179 

participants.  

 

62 studies in 

the meta 

analysis.  

Exercise training 

including aerobic 

training, Dynamic 

Resistance 

Training and 

Combined 

Training. In some 

studies exercise 

training were 

supervised, some 

studies did not 

supervise their 

interventions and 

some studies had 

partial 

supervision. 15 

studies did not 

report if they had 

supervised 

training or not. 

non-

traditional 

exercise 

training 

(tai-chi, Qi 

gong and 

yoga), 

placebo or 

non-

active 

groups 

BP Exercise training resulted 

in clinically significant 

reductions on SBP (MD -

3.43 mmHg; 95% CI, -5.16, 

-1.71; P <0.0001), DBP 

(MD, -2.25 mmHg; 95% CI, 

-3.40, -1.11; P =0.0001) 

and MAP (MD, -3.48 

mmHg; 95% CI, -5.84, -

1.11; P =0.004). Aerobic 

training (AT) did not 

produce a significant 

reduction in SBP, DBP and 

MAP (P >0.05). Combined 

training (CT) generated 

larger reductions. 

Exercise training 

generated small 

clinically relevant 

reductions in SBP, 

DBP and mean 

arterial pressure in 

menopausal and 

postmenopausal 

women, younger or 

older than 65 years 

old, with 

prehypertension or 

hypertension. CT 

showed the largest 

reductions, for this 

reason, we suggest 

that this training 

modality should be 

the main prescribed 

in clinical practice 

as complementary 

therapy aimed to 

prevent, control or 

treat hypertension 

in this population. 

Finally, the results 

show that AT does 

not lower BP in a 

clinically relevant 

way in (post)meno-

pausal women. 

 

(Yeh et al., 

2018) 

Systemati

c review 

RCTs (English 

or Chinese) 

 

at the 

reproductive 

stage of 

menopause,  

perimenopaus

e, or post 

menopause; 

aged≤65 years;  

 

17 RCTs - 792 

participants   

Exercise 

interventions 

included aerobic 

exercise, 

resistance 

training, strength 

training, tai chi, 

high-impact 

training, and 

yoga. The 

average duration 

of exercise was 

27.12(SD = 15.60) 

weeks. 

Non-

exercise 

controls 

or other 

exercises 

as a 

placebo 

(In 14 

studies 

groups 

did not 

receive 

exercise 

training, 

and three 

studies 

had 

placebo 

groups 

that had 

received 

flexibility 

or deltoid 

training).  

1) BMI 

2) body fat  

3) waist 

circumferen

ce 4) 

triglyceride, 

LDL and 

high-density 

lipoprotein 

levels (HDL; 

collected 

after a 

fasting state 

of 8–12 h) 

5) BMD  

Among the 8 RCTs 

(n=247), a moderate effect 

size of exercise on body fat 

(SMD =−0.34, 95% 

CI:−0.60 to−0.08). In 5 

RCTs (n=195), a moderate 

effect size of exercise on 

waist circumference (SMD 

=−0.39, 95% CI:−0.68 

to−0.09), in seven RCTs 

(162 participants), a 

moderate effect size on tri-

glyceride level (SMD 

=−0.37, 95% CI:−0.62 

to−0.11), and in 5 RCTs 

(n=311), a moderate effect 

size on BMD (SMD = 0.38, 

95% CI: 0.08–0.68). 

Subgroup analysis 

revealed a significant 

effect of aerobic exercise 

on body fat (SMD =−0.29, 

95% CI:−0.53 to−0.06), 

and a short-term exercise 

on body fat (SMD =−0.50, 

95% CI:−0.89 to−0.11) and 

on triglycerides (SMD 

=−0.42, 95% CI:−0.79 

to−0.04). 

This study reveals 

that exercise 

exerted significant 

benefits on body 

fat, waist 

circumference, 

triglyceride levels, 

and lumbar spine 

BMD(compared 

with non exercise or 

placebo groups) in 

menopausal 

women. Short-term 

exercise 

interventions 

reduced body fat 

and triglyceride 

levels  

the 

methodolog

ical flaws of 

the included 

studies 

might 

compromise 

the findings 

of this study 

and restrict 

causal 

inference. 

(Jull et al., 

2014) 

Systemati

c review 

Perimenopaus

al and early 

postmenopaus

al women 

during the 

transition to 

menopause 

Exercise with diet 

or exercise only. 

Not 

clearly 

reported. 

One study 

had no 

control 

group 

Body weight 

changes 

and/or 

abdominal 

obesity. 

 

One RCT with lower risk of 

bias concluded that 

participation in an exercise 

program combined with 

dietary interventions 

might mitigate body 

adiposity increases, which 

Few studies have 

measured the effect 

of exercise 

and/ordietary 

interventions on 

women’s body 

weight or body 
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and up to 6 

years post 

menopause 

(typical ages 

from 40 to 65) 

and BMI range 

from 20 - 40 

kg⋅m2 

 

3 studies (2 

RCT+1 

pre/post) – 612 

participants 

(from 24 to 535 

per study) 

(pre-post 

study 

design) 

 is normally observed 

during the menopause 

transition. The other two 

studies with higher risk of 

bias suggested that 

exercise might attenuate 

weight loss or weight gain 

and change abdominal 

adiposity patterns. 

composition 

specifically during 

the menopause 

transition stage. 

Evidence from one 

large higher quality 

RCT indicates that 

women should 

exercise and eat a 

caloric restricted 

diet during the 

menopause 

transition stage to 

prevent weight gain 

and abdominal fat 

gain.  

 

Evidence to recommendations 

QUESTION  What are the lifestyle management options for POI? 

RECOMMENDATION Women should be aware that a healthy lifestyle, including physical 

activity, has metabolic and heart benefits in the general population 

including postmenopausal women, although specific evidence on 

lifestyle interventions in POI is limited. STRONG ++00 

GOOD PRACTICE POINT The guideline group recommends women with POI should be 

encouraged to adopt a healthy lifestyle to improve their overall well-

being and mitigate the risk of potential complications.  

Desirable effects exercise interventions have the potential to enhance QoL and alleviate 

physical and psychological menopause symptoms 

Undesirable effects  None 

Certainty of evidence  limited research specifically assessing lifestyle interventions in women 

with POI. More research is needed to explore the specific impact of 

exercise and dietary interventions during the menopause transition and 

post menopause stage, particularly in women with POI.  

Values   To promote the overall wellbeing of women with POI, it is vital for them to 

adhere to general population healthy lifestyle guidelines. This entails 

adopting a healthy diet and engaging in regular physical activity. These 

practices offer a broad range of health benefits and are particularly 

important due to the increased risks associated with POI. By prioritizing a 

healthy lifestyle, women with POI can enhance their overall health and 

mitigate potential complications effectively. 

Balance of effects Benefits of healthy lifestyle guidelines, at least similar as for the general 

population 

Resource use, equity, 

acceptability and 

feasibility  

Accessible, feasible and acceptable 
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Research recommendation.  

- Due to limited evidence available for POI, ongoing research is essential to explore the 

specific effect of lifestyle interventions on the features of menopause, QoL and 

cardiovascular outcomes for women with this condition. 
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XIII. Puberty Induction 

PICO  QUESTION  :  HOW SHOULD PUBERTY BE INDUCED?   

 

Population Children and adolescents diagnosed with POI  Turners syndrome 

Interventions Estrogen replacement therapy (preparations, 

dose, start, treatment effects) 

Androgen replacement 

Ethinyl estradiol 

Medroxyprogesterone acetate / other 

progestogens 

Estrogen replacement therapy 

(preparations, dose, start, treatment effects) 

Androgen replacement 

Control / / 

Outcomes Induction of puberty 

Breast development  

Uterine size 

Induction of puberty 

Growth 

Breast development  

Uterine size 

 

Search strings  

Database Search String 

PUBMED 

(("Primary Ovarian Insufficiency"[Mesh] OR "Primary Ovarian Insufficiency" OR 

“gonadal dysgenesis” OR “Premature Ovarian Failure" OR “early menopause” OR 

“premature menopause” OR “hypergonadotropic hypogonadism” OR “Ovarian 

dysgenesis” OR “Primary ovarian failure” OR “Hypergonadotropic amenorrhea” OR 

"surgical menopause" OR "Bilateral Salpingo-Oophorectomy" OR "Bilateral 

Oophorectomy" OR "iatrogenic menopause" OR "radiation menopause" OR "Turner 

syndrome") AND (“Induction of puberty” OR “inducing puberty” OR “puberty 

induction” OR “pubertal induction” OR puberty))OR ((“Medroxyprogesterone acetate” 

OR MPA OR norethisterone OR dydrogesterone OR “growth hormone” OR Androgen OR 

androgens OR estradiol OR “Ethinyl estradiol” OR Ethinylestradiol OR "Ethinyl 

Estradiol"[Mesh] OR “Estrogen replacement therapy” OR Progesterone OR 

"Progesterone"[Mesh] OR “Conjugated estrogen”) AND (“Induction of puberty” OR 

“inducing puberty” OR “puberty induction” OR “pubertal induction”)) 

COCHRANE  

 

Literature search was limited to the period between 01/01/2014 and 01/04/2024. Studies and data 

published prior to 01/01/2014 were assessed in the development of the POI Guideline 2015. Where still 

relevant, and in absence of newer data, the studies and data published prior to 01/01/2014 were 

retained.  
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Flowchart 

 

Records identified through database 

searches  +manual added 

  

508   

   Exclusion based on title and abstract  

(duplicates, not relevant, animal studies, 

non-English, unable to retrieve) 

   406 

Full-text articles assessed for 

eligibility 

  

102   

   Full-text articles excluded  

   69 

Papers included in the guideline   

24   

Papers included as background 

information  

  

9   

 

Evidence 

Evidence table  

Ref.  Study 

Type  

Patients  Intervention / 

Diagnostic test  

Control Outcome 

measures  

Effect size  Authors 

conclusion  

Commen

ts  

When to start estrogens? 

(Chernau

sek et al., 

2000) 

RCT 60 patients 

from a large 

(n=117), 

previously 

unreported,

clinical trial 

of GH 

treatment -  

all less than 

11 yr of age 

at entry 

(mean, 9.5 

yr) and 

received 

0.375 

mg/kg*wee

k of GH for 

nearly 6 yr 

on a daily or 

3 times 

weekly 

regimen) 

start conjugated 

estrogens at 

either 12 vs 15 yr 

of age 

 Height gain Patients in whom estrogen treatment 

was delayed until age 15 yr gained an 

average of 8.4 ± 4.3 cm over their 

projected height, whereas those 

starting estrogen at 12 yr gained only 

5.1±3.6 cm, on the average (P < 0.01). 

Analysis of the interval data showed 

that growth was stimulated for 

approximately 2 yr after estrogen 

initiation, but then declined in 

association with bone age 

advancement. 

Patients > 11 yr at entry (n = 57) all 

initiated estrogen 1 yr after beginning 

GH and showed a mean gain in adult 

height of 4.7 cm, similar to those given 

estrogen at age 12 yr. 
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(Ross et 

al., 2011). 

RCT   149 TS 

girls, 5.0 to 

12.5 years of 

age 

4 Groups: 

1= double placebo (placebo 

injection plus childhood oral 

placebo, 39 patients) 

2= estrogen alone (placebo 

injection plus childhood oral 

low-dose estrogen,40), 

3= growth hormone alone (GH 

injection plus childhood oral 

placebo, 35),  

4= GH–estrogen (GH  injection 

plus childhood oral low-dose 

estrogen, 35). 

 

GH Dose; 0.1 mg/kg;  three 

times per week.  

Ethinyl estradiol (or placebo) 

dose: were adjusted for 

chronologic age and pubertal 

status. 

Height  The mean SD scores 

for adult height, 

attained at an 

average age of 

17.0±1.0 years, after 

an average study 

period of 7.2±2.5 

years were 

−2.81±0.85, 

−3.39±0.74, 

−2.29±1.10, and 

−2.10±1.02 for the 

groups, resp 

(P<0.001).  

 

The overall effect of 

GH (vs. placebo) on 

adult height was a 

0.78±0.13 increase in 

the height SD score 

(5.0 cm) (P<0.001); 

adult height was 

greater in the GH–

estrogen vs GH–alone 

group, by 0.32±0.17 

SD score (2.1 cm) (P = 

0.059),  

growth 

hormone 

treatment 

increases 

adult height 

in TS.  In 

addition, the 

data 

suggest that 

combining 

childhood 

ultra-low- 

dose 

estrogen 

with growth 

hormone 

may 

improve 

growth and 

provide 

other 

potential 

benefits 

 

What preparations, mode of delivery and doses of estrogen should be used? 

(Camero

n-

Pimblett 

et al., 

2019). 

Study 799 

women 

with TS, 

624 had 

primary 

amenorrhe

a and 599 

had 

accurate 

maintenan

ce ERT 

ERT subgroups 

[combined oral 

contraceptive 

pill (OCP), oral 

estrogen (OE), 

and 

transdermal 

estradiol (TE)] 

  Estrogen start age 

was negatively 

correlated with 

adult bone density 

(spine: r =20.20 

and 

hip: r = 20.022; P # 

0.001). OCP users 

had higher blood 

pressure and an 

adverse lipid 

profile 

compared with 

other ERT 

subgroups. TE was 

associated with 

elevated liver 

enzymes and 

hemoglobin A1c 

compared with OE 

(P # 0.01). 

An earlier 

age of 

induction 

of puberty 

may be 

beneficial 

for adult 

bone 

density. 

Given 

the high 

prevalence 

of 

hypertensi

on in TS, 

the use of 

OCP for 

ERT should 

be limited. 

OE may be 

a 

benefit for 

steatohep

atitis. 

associati

ons 

between 

age of 

inductio

n of 

puberty 

and type 

of ERT 

on adult 

health 

outcome

s 

(Torres-

Santiago 

et al., 

2013). 

RCT 40 TS girls, 

mean age 

16.7 ± 1.7 

years, 

Oral 17B-

estradiol 

 

E2 

concentrations 

were titrated 

to normal 

range in both 

groups 

 

TD  17B-

estradiol 

 

E2 

concentr

ations 

were 

titrated 

to 

normal 

range in 

Changes in 

body 

compositi

on and 

lipid 

oxidation 

After 6 and 12 

months, fat-free 

mass and percent 

fat mass, bone 

mineral 

density accrual, 

lipid oxidation, and 

resting energy 

expenditure rates 

were similar 

between groups. 

When E(2) 

concentrat

ions are 

titrated to 

the normal 

range, the 

route of 

delivery of 

17beta-

E(2) does 

not affect 

Oral 

ethinyles

tradiol is 

no 

longer 

recomm

ended 

for 

puberty 

inductio

n. with 
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Mean oral 

dose was 2 mg  

both 

groups 

 

Mean TD 

dose 

was 0.1 

mg 

IGF-1 

concentrationswer

eloweronoral17 

-E2,but 

suppression of 

gonadotropins was 

comparable with 

no significant 

changes in lipids, 

glucose, 

osteocalcin, or 

highly sensitive C-

reactive protein 

between groups. 

However, E1,E1S, 

SHBG, and 

bioestrogen 

concentrations 

were significantly 

higher in the oral 

group. 

differential

ly body 

compositi

on, lipid 

oxidation, 

and lipid 

concentrat

ions in 

hypogona

dal girls 

with TS. 

However, 

total 

estrogen 

exposure 

(E(1), E(1)S, 

and total 

bioestroge

n) is 

significantl

y higher 

after oral 

17beta-

E(2). TD 

17beta-

E(2) results 

in a more 

physiologi

cal 

estrogen 

milieu 

than oral 

17beta-

E(2) 

administra

tion in girls 

with TS. 

 

oral or 

transder

mal 

estradiol 

showing 

similar 

effects 

on 

metaboli

c 

paramet

ers 

(Ankarbe

rg-

Lindgren 

et al., 

2019).  

Study  Estraderm MX 

50 µg, Systen 

50 µg and 

Oesclim 25 µg 

matrix 

patches were 

cut into eight 

pieces while 

Estradot 50 µg 

small patches 

were cut in 

half. 

The cut 

patches were 

stored in their 

respective 

pouches at 

+21°C or at 

+35°C for up 

to 1 month. 

The estradiol 

drug was 

extracted from 

the patch by 

ethyl acetate 

  Storage at +21°C 

or +35°C up to 1 

month did not 

reduce the 

estradiol 

concentration in 

Estraderm MX, 

Systen and 

Oesclim patches. 

However, although 

the 

estradiol in 

Estradot patches 

was not affected 

by storage at 

+21°C, at +35°C, 

estradiol 

decreased by 57% 

(±1%) in cut 

pieces. 

 assess 1-

month 

stability 

of cut 

estradiol 

patches 

from 

four 

different 

manufac

turers in 

the 

laborato

ry at 

room 

tempera

ture 

(+21°C) 

and at 

an 

elevated 

tempera

ture 

(+35°C). 
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n-hexane and 

determined by 

radioimmunoa

ssay. 

(Shim et 

al., 2023). 

retros

pectiv

e chart 

review 

45 TS 

patients  

Transdermal 

estrogen. 

 Incidence 

of 

abnormal 

uterine 

bleeding 

(AUB) 

during 

pubertal 

induction 

16 (35%) 

experienced AUB. 

Individuals with 

AUB most 

commonly 

experienced 

prolonged 

(44%), prolonged 

and heavy (25%), 

and intermenstrual 

(19%) bleeding. 

Individuals who 

experienced AUB 

were more likely to 

experience 

spontaneous 

bleeding (69% vs 

28%) and a 

duration of 

unopposed 

estrogen greater 

than 18 months 

(63% vs 41%), 

undergo progestin 

cycling less often 

than monthly (69% 

vs 0%), use a 

micronized 

progestin dose of 

less than 200 mg 

(25% vs 14%), and 

be non-compliant 

with HRT (19% vs 

0%) compared 

with those who did 

not experience 

AUB. 

There is a 

relatively 

high 

incidence 

of AUB 

among 

individuals 

with TS 

undergoin

g pubertal 

induction 

with 

transderm

al 

estrogen. 

 

Effects of estrogen therapy : Breast and pubic hair  

(Bannink 

et al., 

2009) 

Prospe

ctive 

cohort 

study 

68 TS girls 

(6 spont 

pub, 56 

analysis) 

 

Girls with 

TS in a 

dose-

response 

GH study, 

puberty 

induction 

is also 

studied 

 

Follow-up: 

4.8 (2.0) 

years after 

oral 

micronized 

17b-estradiol 

in increasing 

doses start age 

12 and over 

after at least 4 

yrs of GH.start 

dose 5 

microg/kg/day 

for 2 yr, 7.5 

third yr, later 

10 

microg/kg/d 

progestagen 

5mg/day 

14days/month 

After GH Rx E2  

1 -2 mg/day, 

 breast 

developm

ent and 

hormones 

 

uterine 

volume, 

length and 

shape  

Breast dev. Similar 

but 2 yrs later than 

normal, . Pubic hair 

developed 

normally up to P5, 

whereas delayed. 

P6 not reached 

E2 levels increased 

with higher E2 

dose LH decrease-

increase FSH 

decrease. SHBG no 

change 

Follow-up: uterine 

dimensions in 

women aged 

nearly 20 were 

With low 

dose E2 

started at 

appropriat

e age 

breast dev. 

Normal up 

to B5 with 

2 yrs delay. 

Pubic hair 

normal to 

P5 

although 

delayed 

and P6 not 

observed. 

Serum 

hormone 

levels do 
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the end of 

GH 

therapy.  

Assessmen

t op 

pubertal 

stages and 

US internal 

genitals 

7·1 (2·2) 

years after 

start of 

oestrogen 

Age at FU: 

19·9 ± 2·2 

(15·0–23·4) 

Cyclic 

progesterone 

10 mg/d. 

blood samples 

were taken 4–6 

hours after 

estrogen 

administration 

subnormal Streaks 

or no ovaries 

 

uterine volume, 

length and shape 

of the TS girls were 

suboptimal at age 

19.9 (±2.2) years, 

after on average 

7.1 (± 2.2) years of 

oral estrogen 

therapy compared 

to women of the 

same age 

not 

provide 

additional 

informatio

n for 

evaluating 

the 

progressio

n through 

puberty in 

a clinical 

setting. At 

follow-up 

uterine 

dimension

s 

subnormal 

(Nabhan 

et al., 

2009) 

RCT  12 

prepubert

al GH-

treated 

girls with 

TS 

(14.0 ±1.7 

yr)  

conjugated 

oral estrogen 

for 1 year.   

transder

mal 

estrogen 

DXA, 

pelvic 

ultrasound

, Tanner 

staging, 

growth 

velocity, 

IGF-I, and 

lipid 

profile. 

 

TD E2 resulted in a 

significantly 

greater change in 

spine bone density 

at 12m compared 

with oral estrogen 

(bone mineral 

content 9.0 +/- 0.9 

vs. 5.8 +/- 0.9 g, P 

= 0.04; BMD 0.12 

+/- 0.01 vs. 0.06 

+/- 0.01 g/cm2, P 

= 0.004; Z-score 

0.7 +/- 0.1 vs. 0.3 

+/- 0.1, P = 0.03). 

Greater increases 

in uterine length 

(4.13 +/- 0.39 vs. 

1.98 +/- 0.39 cm, P 

= 0.003) and 

volume (22.2 +/- 

4.4 vs. 4.0 +/- 4.4 

ml, P = 0.02) were 

also found in the 

TD vs. the oral 

group at 1 yr. At 

study end, 66% of 

subjects in the TD 

group had a 

mature uterus vs. 

0% in the oral 

group. No 

significant 

differences in 

other parameters 

examined were 

seen. 

In girls 

with TS, TD 

E2 resulted 

in faster 

bone 

accrual at 

the spine 

and 

increased 

uterine 

growth 

compared 

with 

conjugate

d oral 

estrogen. 

 

Effects of estrogen therapy : Uterine size   

(Nabhan 

et al., 

2009) 

        See 

above 

(Obara-

Moszyns

Cohort 

study 

40 girls 

with TS 

17β-estradiol 

with a dose 

 uterine 

volume 

(UV) and 

The average age of TS patients at 

estrogen introduction and at the 

last control visit, when the uterus 
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ka et al., 

2021). 

escalation 

regime uterine    

fundocervi

cal antero-

posterior 

ratio (FCR)  

 

before, 

after 6-12 

months,, 

after ≥36 

or ≥ 12 

months 

after 

menarche. 

was considered mature, was 12.9 

years and 16.1 years, respectively. 

The UV in patients with TS at the 

beginning of ERT was 1.55 ± 1.22 

cm(3) and was not significantly 

different from the UV in the 

prepubertal controls. The mature 

UV in patients with TS was 31.04 

± 11.78 cm(3) and was 

significantly smaller than the UV 

of the postpubertal controls 

(45.68 ± 12.51 cm(3), p<0.001). 

The FCR in girls with TS did not 

differ significantly from that in 

the prepubertal and postpubertal 

control groups, resp. No 

prognostic factors could be 

established for the final UV.   

(Bannink 

et al., 

2009) 

       See above  

(Snajdero

va et al., 

2003) 

multice

nter 

cross-

section

al study 

57 TS 

women, 

aged 18.1–

41.5 years 

estrogen for 

puberty 

induction 

 uterine 

length, 

endometriu

m thickness, 

and Tanner 

breast stage 

In 21 women (37%), 

the uterus developed 

to >65 mm in length. 

The daily estrogen 

dose correlated with 

both uterine length (r 

= 0.29; p < 0.05) and 

Tanner breast stage 

(r = 0.44; p < 0.001).  

A negative 

correlation between 

age at artificial 

menarche and 

uterine length was 

found (r = -0.29; p < 

0.05). The 

endometrium 

thickness was greater 

in women with an 

uterus length >65 

mm (p < 0.05). In 

50% of the women 

(18 were evaluated), 

an adult-shaped 

uterus developed. 

Previous GH (n = 32) 

had no impact on the 

uterus length. 

 uterine 

volume, 

length 

and 

shape of 

the TS 

girls were 

suboptim

al  

(Paterson 

et al., 

2002). 

STUDY 96 TS 

patients _ 

Pelvic 

ultrasound 

data 

Patients were 

classified into 

three groups: (1) 

untreated (n = 

48); (2) complete 

spontaneous 

puberty (n = 10); 

and (3) treated 

with ethinyl 

oestradiol (n = 

38). 

 Uterine 

length, 

fundal-

cervical ratio 

(FCR) and 

shape, 

presence or 

absence of 

ovaries 

In untreated girls up 

to age 10 years there 

was a variable 

distribution of uterine 

length and FCR about 

the mean. Thereafter, 

the uterus failed to 

grow and mature 

normally. Girls with 

complete 

spontaneous puberty 

had morphologically 

normal ovaries and 

uteri, but of 7 girls 

who attained 

menarche, 3 

subsequently 

developed secondary 

oligomenorrhoea or 

current E2 

treatment 

regimen for 

TS girls 

gives rise to 

satisfactory 

pubertal 

induction 

and 

maintenanc

e, but failed 

to induce a 

fully mature 

uterus in 

half the 

cohort. In 

view of the 

high risk of 

miscarriage 

uterine 

volume, 

length 

and shape 

of the TS 

girls were 

suboptim

al  
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amenorrhoea. In the 

treated group, in 

general, breast 

development and 

uterine length 

progressed with 

increasing E2 dose. 

However, only 50% of 

girls with complete 

secondary sexual 

development had a 

mature heart-shaped 

uterine configuration. 

in TS in both 

spontaneou

s and 

assisted 

pregnancies

, the effect 

of more 

physiologica

l methods of 

E2 

replacement 

on uterine 

developmen

t should be 

investigated

. 

(McDonn

ell et al., 

2003). 

prospec

tive 

study 

18 GH-

treated girls 

with TS (5 

with 

spontaneou

s puberty 

and 13 

receiving 

estrogen 

therapy 

from age 

14.6 (± 2.2) 

years),  

 

Karyotype 

was 45XO in 

6/18, mosaic 

in 12/18. 

Spontaneou

s pubertal 

onset 

occurred in 

5/18. 

Pubertal 

induction with 

oestrogen was 

used in 13/18 

girls. 

  A total of 15/18 girls 

have either achieved 

spontaneous 

menarche or are 

using adult doses of 

oestrogen and 

progestogen with 

regular withdrawal 

bleeds. All 18 girls 

have achieved a 

uterine length of 5.8-

8.6 cm (mean 7.04 

cm) within the normal 

adult range (5-8 cm). 

Mean uterine volume 

was 30.23 cm3. 

adequate 

oestrogen 

replacement 

in early to 

mid 

adolescence 

mimicking 

spontaneou

s timing of 

puberty 

results in 

normal 

uterine 

growth and 

adult 

uterine 

dimensions. 

all girls 

had 

normal 

uterine 

length 

and 

volume at 

final 

assessme

nt at age 

17.1 (± 

2.8) years  

 

(Lindsay 

Mart et 

al., 2024). 

cross-

section

al study  

 

29 TS (age, 

15-26 years) 

with POI 

who 

reached 

adult 

estrogen 

dosing (100 

mcg 

transdermal 

or 2 mg oral 

17β-

estradiol) 

estrogen dosing 

(100 mcg 

transdermal or 2 

mg oral 17β-

estradiol) 

  Uterine 

length, 

volume, and 

fundal-

cervical ratio 

(FCR) 

There was no 

evidence of 

compromise of the 

uterine 

size/configuration in 

the TS cohort 

compared with the 

controls; in fact, 

uterine length- mean 

7.7 cm (+/-1.3) vs. 7.2 

cm (+/-1.0) (p = 0.03) 

and volume- mean 

60.6 cm3 (+/-26.6) vs. 

50.5 cm3 (+/-20.5) 

(p = 0.02), were both 

larger in TS 

individuals. 

Current 

internationa

l guidelines 

for hormone 

replacement 

using 17β-

estradiol in 

TS 

individuals 

appear 

adequate to 

allow for 

normal 

uterine 

growth by 

the end of 

pubertal 

induction. 

 

normal 

uterine 

size 

comparab

le to 

normative 

data 

(Cleeman

n et al., 

2011). 

cross-

section

al study  

41 TS (17·0 

± 3·3 years, 

range 11·2-

24·9 years), 

50 healthy 

age-

matched 

controls 

(16·9 ± 3·2 

years, range 

12·5-25·0 

years) and 

2 mg versus 4 mg 

17β-estradiol 

orally 

 Uterine and 

ovarian 

volume by 

US and MRI 

Ovaries were 

detected in 37% in TS 

by US and in 55% in 

TS by MRI (P = 0·1). 

Total ovarian volume 

was lower in TS 

compared to both 

groups of controls (TS 

vs C-US: median 1·1 

ml (range 0·1-29·3) vs 

11·52 ml (1·9-77·9), P 

= 0·001, TS vs C-MRI: 

A larger 

ovarian 

volume was 

detected by 

MRI in TS 

compared 

to US. This 

finding is 

important 

with the 

advanceme

nts of 

TS 

females in 

the high 

dose 

group 

achieved 

a normal 

adult 

uterine 

size  
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107 Tanner-

stage-

matched 

controls 

(15·0 ± 3·2 

years, range 

10·1-24·2) 

1·0 ml (0·1-34·2) vs 

13·2 ml (2·4-30·1), P < 

0·0005). Mean 

difference in total 

ovarian volume 

measured by MRI and 

US in patients with TS 

was 2·3 ± 3·8 ml (P = 

0·01). Mean uterine 

volume by MRI was 

lower in TS compared 

to controls (29·5 ± 

25·1 vs 54·3 ± 23·3 ml, 

P < 0·0005). Uterine 

volume by US was 

lower in TS at Tanner 

stage B5 compared to 

controls (TS vs C: 33·6 

± 18·2 vs 50·2 ± 18·0 

ml, P = 0·007). 

performing 

ovarian 

biopsies for 

cryopreserv

ation and 

later 

reimplantati

on. Mean 

uterine 

volumes by 

MRI and US 

in fully 

matured TS 

were lower 

compared 

to controls 

despite 

appropriate 

hormonal 

replacement 

therapy in 

TS. 

 

(Guo et 

al., 2019). 

retrosp

ective, 

longitu

dinal 

study 

TS girls 

(n=71) 

oral estradiol 

valerate using a 

standard 

protocol for 

pubertal 

induction    

 uterine size he interval of each 

stage was 

significantly longer (P 

< 0.001) in the girls 

with TS than that in 

the normal Chinese 

girls, except for B2-3 

(P = 0.011). The 

uterine volumes of 

the girls with TS in 

stages B2 and 3 were 

greater than those of 

the control group (P 

= 0.046), whereas the 

uterine volume of the 

control group was 

inversely greater than 

that of the TS group 

among those who 

reached stages B4 

and 5 (P = 0.034). 

During HRT, the 

uterine volume grew 

significantly from all 

previous stages 

except for breast 

stage 5 (B(3 vs.2): Z = 

- 2.031; P = 0.042; B(4 

vs. 3): Z = - 2.273; P = 

0.023; B(5 vs. 4): Z = - 

1.368; P = 0.171). The 

paired data of 27 girls 

with TS showed that 

the uterine volume 

(17.93 +/- 9.31 ml vs. 

13.75 +/- 6.67 ml) and 

width (2.54 +/- 0.66 

cm vs. 2.22 +/- 0.36 

cm) increased 

significantly during 

artificial cycles 

compared with 

before artificial cycles 

(t = - 2.79 and - 2.51, 

P = 0.01 and 0.018). 

HRT led to 

normal 

breast 

developmen

t in girls with 

TS; half of 

the girls 

with TS in 

our study 

reached 

Tanner 

stage B5, 

although 

the uterus 

ultimately 

developed 

suboptimall

y. The girls' 

breasts and 

uteruses 

grew quickly 

at the 

beginning 

of HRT 

(stages B2-

4). An 

optimal HRT 

regimen for 

girls with TS 

may 

specifically 

focus on 

Tanner 

stages B2-4 

and artificial 

cycles. 

many did 

not 

achieve a 

normal 

uterine 

size 

(Burt et 

al., 2019) 

retrosp

ective 

study 

mixed 

group of 

females 

(n=95) with 

mixed, with some 

being treated 

with oral 

contraceptive 

 Pelvic 

ultrasound 

Those with 

hypogonadism had 

significantly reduced 

uterine dimensions 

Despite 

standard 

oestrogen 

therapy, 

lower 

average 
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TS, POI, and 

gonadotropi

n deficiency, 

all needing 

pubertal 

induction 

pill, some with 

transdermal E2 

and some with 

low dose ethinyl 

estradiol, and no 

direct 

comparison was 

performed.  

compared with the 

reference group 

(uterine length 

64 mm vs 71 mm 

P = <.05, uterine 

volume 28.9 mL vs 

43.9 mL P = <.05). All 

women in the 

reference group 

attained a mature 

uterine configuration 

with a FCR >1, 

compared with 84% 

of those with 

hypogonadism 

(P = .01). A total of 

24% and 48% of the 

diagnostic group had 

total uterine length 

and uterine volume 

measurements less 

than the 5th 

percentile of the 

reference group, 

respectively. In a 

subgroup of 22 

women in whom 

serum oestradiol 

concentrations could 

be analysed, there 

was a positive 

correlation between 

this parameter and 

uterine volume. 

uterine 

growth is 

often 

compromise

d in those 

with 

hypogonadi

sm. Uterine 

health has 

historically 

been 

overlooked 

in pubertal 

induction 

protocols; 

however, 

with 

increasing 

options for 

fertility 

treatment, 

adequate 

uterine 

developmen

t is crucial. 

Given the 

variation in 

uterine size 

witnessed, a 

more 

tailored 

approach to 

treatment 

with regular 

monitoring 

of uterine 

dimensions 

should be 

advocated. 

 

uterine 

volume 

(Rodari et 

al., 2023). 

retrosp

ective 

study 

mixed 

group of 

females 

(n=95), 

including 

POI and 

hypogonad

otropic 

hypogonadi

sm of all 

causes 

(chronologic

al age > 10.9 

years, 

Tanner 

stage ≤ 2) 

transdermal 17β-

oestradiol 

patches for at 

least 1 year. 

Induction was 

started at a 

median dose of 

0.14 mcg/kg/day 

with a 6-monthly 

increase and was 

considered 

completed for 

49/95 patients 

who started 

progesterone 

with a 

concomitant 

oestrogen adult 

dose 

 Auxological, 

biochemical, 

and 

radiological 

data at 

baseline and 

during 

follow-up 

At the end of 

induction, the 

achievement of the 

complete breast 

maturation was 

associated with a 

17β-oestradiol dose 

at progesterone 

introduction. ULD 

showed a significant 

correlation with a 

17β-oestradiol 

dosage. Final ULD 

was >65 mm in only 

17/45 girls. At 

multiple regression 

analysis, pelvic 

irradiation 

represented the 

major determinant of 

reduced final ULD. 

After correction for 

uterine irradiation, 

ULD was associated 

with the 17β-

oestradiol dose at 

progesterone 

introduction. Final 

ULD was not 

significantly different 

from the one 

assessed after 

Our results 

provide 

evidence 

that 

progestins, 

hampering 

further 

changes in 

uterine 

volume and 

breast 

developmen

t, should be 

introduced 

only in the 

presence of 

a 

concomitant 

adequate 

17β-

oestradiol 

dose and an 

appropriate 

clinical 

response. 
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progesterone 

introduction. 

Effects of estrogen therapy : Metabolic actions and bone 

(Mauras 

et al., 

2007). 

RCT 11 girls with 

TS, mean 

age 13.4 +/- 

0.5 (se) yr 

treated with 

GH for at 

least 6 

months. 

17beta-estradiol orally (0.5, 1, 

and 2 mg for 2 wk each) and TD 

(0.025, 0.0375, and 0.05 mg for 

2 wk each), and studies were 

repeated after each 6-wk 

course with 4 wk washout in 

between. 

[(13)C]leucin

e and d5-

glycerol 

infusions, 

indirect 

calorimetry, 

DXA, and 

hormone 

and 

substrate 

measureme

nts. 

Rates of whole-body 

protein turnover, 

oxidation and 

synthesis, lipolysis, 

lipid and 

carbohydrate 

oxidation, and resting 

energy expenditure 

were unaffected by 

either form of 

estrogen; nor were 

lipids, insulin, and 

fibrinogen 

concentrations 

affected. Plasma IGF-I 

concentrations did 

not change clinically 

significantly with 

either form of 

estrogen, despite 

higher estrogen 

concentrations after 

oral estrogen. 

Estradiol 

concentrations did 

not correlate with any 

variables measured. 

these data 

suggest that 

the route of 

delivery of 

estrogen 

does not 

adversely 

affect these 

metabolic 

effects of 

GH in young 

girls with 

Turner 

syndrome. 

route of 

delivery 

does not 

adversely 

affect the 

metabolic 

effects of 

GH in 

young 

girls with 

TS 

(Nabhan 

et al., 

2009) 

        See above 

(Torres-

Santiago 

et al., 

2013). 

       See above 

(Cleeman

n et al., 

2017). 

RCT 20 TS 

females, age 

15–25 years 

and current 

treatment 

with 2 mg 

oral 

estradiol 

daily 

low-dose (LD) 

group : 2 mg 

17B-

estradiol/day 

orally and 

placebo 

e high-

dose (HD) 

group : 2 

+ 2 mg 

17B-

estradiol/

day orally 

whole body 

and regional 

BMD, lean 

body mass 

(LBM), fat 

mass (FM) 

measured 

yearly by 

DXA scan 

and 

resorptive 

and 

formative 

bone 

markers in 

serum. 

BMD, whole body and 

regional, increased 

over time with an 

attenuation toward 

the end of the study, 

and bone turnover 

markers decreased 

over time, both with 

no differences 

between the 

treatment groups (P 

= 0.2–0.9). LBM 

increased 

significantly more in 

the HD group (P = 

0.02). FM remained 

stable in both groups. 

A steady 

increase in 

BMD over 

time in TS 

was found 

similar to 

healthy 

young 

women. The 

higher 

estrogen 

dose did not 

differentially 

affect BMD 

or bone 

markers. 

 

Effects of estrogen therapy : Cardiovascular actions 

(Viuff et 

al., 2020). 

epidem

iologica

l study 

1156 TS +  

115 577 

age-

matched 

female 

controls. 

treated 

compared with 

untreated 

 

(Among 329 45,X 

women, 44 had 

never been HRT 

treated, and 285 

had been treated 

at some point.) 

 morbidity, 

mortality 

and 

medicinal 

use 

Endocrine and 

cardiovascular 

mortality and 

morbidity were 

significantly 

increased in TS 

compared with the 

matched controls. 

Comparing HRT 

treated with 

nontreated 45,X 

Women 

with TS have 

an increased 

overall 

mortality 

and 

morbidity. 

HRT seems 

to have a 

beneficial 

effect on 

lower risk 

of being 

prescribe

d 

antihypert

ensives, 

antidiabet

ics and 

thyroid 

medicatio

ns, and 
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women, we found a 

similar mortality 

(hazard ratio 0.83, 

95% confidence 

interval 0.38-1.79). 

Among the HRT-

treated 45,X women, 

we found a 

significantly lower use 

of antihypertensives, 

antidiabetics, and 

thyroid hormones 

and significantly 

reduced 

hospitalization rates 

for stroke and 

osteoporotic 

fractures. 

endocrine 

conditions, 

hypertensio

n, and 

stroke 

stroke 

was also 

less 

frequent, 

results 

pointing 

towards a 

protective 

effect of 

HRT 

(Brun et 

al., 2019). 

second

ary 

analysis 

from 

trial 

20 TS 

females 

around 15 

years at start 

of treatment 

2 and 4 mg of 

17β-estradiol 

given orally 

 Cardiovascu

lar health (5 

year follow 

up): 

blood 

pressure 

(BP) and 

heart rate 

Systolic and diastolic 

BPs increased 

regardless of 

estradiol dose 

(P=0.005 and 

P=0.009) in TS 

patients, whereas 

heart rate decreased 

(P=0.05). Neither 

body mass index, 

height, weight, nor 

lipids contributed 

significant to the 

changes. There was 

no difference in BP, 

heart rate, or lipids 

because of treatment. 

At the end of the 

study, diastolic BP 

and heart rate were 

significantly higher in 

TS during day, night, 

and over 24 hours. 

Systolic BP increased 

insignificantly. Lipids 

did not change 

during the study 

period, but body 

mass index 

determined individual 

levels. 

Systolic and 

diastolic BPs 

increase 

significantly 

in late 

adolescence 

and early 

adulthood 

in TS.  

similar 

developm

ent in 

blood 

pressure, 

irrespectiv

e of the 

17β-

estradiol 

dosing 

Effects of estrogen therapy : Cognitive function 

(Li et al., 

2019) 

study 23 

adolescent 

girls with TS 

estradiol for 

pubertal 

induction 

 

hormonally 

subnormal 

group and an 

abnormal 

subgroup 

 MRI - Brain 

structural 

(i.e., gray 

matter [GM] 

morphology 

and white 

matter 

[WM] 

connectivity

) and 

functional 

phenotypes 

Statistical analyses 

revealed significant 

effects of the "group-

by-age" interaction 

on GM volume 

around the left medial 

orbitofrontal cortex 

and WM diffusion 

parameters around 

the bilateral 

corticospinal tract, 

anterior thalamic 

radiation, left superior 

longitudinal 

fasciculus, and 

cingulum bundle, but 

no significant "group-

by-age" or group 

differences were 

observed in resting-

estrogen 

deficiency 

has a 

nontrivial 

impact on 

the 

developmen

t of the brain 

structure 

during 

adolescence 

in girls with 

TS. 

expected 

maturatio

nal 

changes 

in brain 

developm

ent 
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state functional 

measures. 

(O'Dono

ghue et 

al., 2020) 

Study 55 girls with 

TS and 53 

typically 

developing 

girls 

estradiol for 

pubertal 

induction 

 MRI Parieto-occipital gray 

and white matter 

regions showed 

slower growth during 

typical pubertal 

timing in girls with TS 

relative to typically 

developing girls. In 

contrast, some basal 

ganglia, cerebellar, 

and limited cortical 

areas showed 

enhanced volume 

growth with peaks 

around 10 years of 

age. 

particular 

brain 

regions are 

more 

vulnerable 

to TS 

genetic and 

hormonal 

effects 

during 

puberty. 

These 

specific 

alterations 

in 

neurodevelo

pment may 

be more 

likely to 

affect long-

term 

cognitive 

behavioral 

outcomes in 

young girls 

with this 

common 

genetic 

condition. 

 

expected 

maturatio

nal 

changes 

in brain 

developm

ent 

 

Evidence to recommendations 

QUESTION  How should puberty be induced? 

RECOMMENDATION Puberty should be induced or progressed with estradiol, starting with 

low dose at the age of 11 years with a gradual increase over 2–3 years. 

In cases of late diagnosis and for those girls in whom growth is not a 

concern, HCPs can consider a modified regimen of estradiol therapy. 

Desirable effects normal breast and pubic hair development  

There are many options for HRT for puberty induction. However, systemic administration of 

increasing doses estradiol, preferably by transdermal application, is the most used form of 

therapy to achieve natural levels of estradiol in blood and mimic normal estradiol physiology 

in adolescence and adulthood  

With increasing doses of oral / transdermal 17β-estradiol normal breast and pubic hair 

development can be achieved (Gravholt et al., 2017, Klein et al., 2018). 

In cases of later diagnosis of pubertal failure and for those girls in whom growth is not a 

consideration, estrogens may be started at somewhat higher doses and escalated more 

rapidly 

Undesirable effects  With higher starting doses of E2 and/or more rapid dose escalation, breast development 

should be monitored for stretch marks and asymmetry.  

Certainty of evidence  Few data, mainly based on clinical expertise 

Values    

Balance of effects  

Resource use, equity, 

acceptability and 

feasibility  
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Subgroup 

considerations (if 

applicable) 

Almost all the literature concerning puberty induction deals with Turner syndrome and the 

recommendations are based on knowledge from this area. It is thought that one can 

extrapolate data from this arena, but the reader should of course be cautious that one may 

not be able to extrapolate all conclusions to other conditions with POI. 

 

QUESTION  How should puberty be induced? 

RECOMMENDATION Evidence for the optimum mode of administration (oral or 

transdermal) is inconclusive. 

RECOMMENDATION HCPs may prefer transdermal estradiol as it results in more 

physiological estrogen concentrations 

RECOMMENDATION  A combined oral contraceptive should not be used for puberty 

induction 

Desirable effects mimic normal estradiol physiology/normal development: systemic 

administration of increasing doses estradiol, preferably by transdermal 

application, is the most used form of therapy to achieve natural levels of 

estradiol in blood and mimic normal estradiol physiology in adolescence 

and adulthood (Ankarberg-Lindgren et al., 2019, Donaldson et al., 2019). 

Undesirable effects  We suggest E2 transdermal (TD) route when possible, with oral E2 as 

second choice. Ethinyl estradiol has more risks but is better than no 

treatment 

Certainty of evidence  inconclusive 

Values    

Balance of effects  

Resource use, equity, 

acceptability and 

feasibility  

NA 

Subgroup 

considerations (if 

applicable) 

Almost all the literature concerning puberty induction deals with Turner 

syndrome and the recommendations are based on knowledge from this 

area. It is thought that one can extrapolate data from this arena, but the 

reader should of course be cautious that one may not be able to 

extrapolate all conclusions to other conditions with POI. 

 

QUESTION  How should puberty be induced? 

GOOD PRACTICE POINT The guideline group recommends starting cyclical progestogens after 

∼2 years of estrogen therapy or when breakthrough bleeding occurs. 

Desirable effects It is suggested to use unopposed estradiol for at least 18-24 months 

before adding a progestogen to allow for regular menstrual periods 

(Gravholt et al., 2017, Klein et al., 2018). 

Benefits of progesterone are described above – re. avoiding the known 

risk of endometrial hyperplasia/cancer with unopposed estrogen therapy 

Undesirable effects  Undesirable effects of progesterone are described above -  re. possible 

risk of breast cancer (unclear)  

Certainty of evidence  NA  

Values    

Balance of effects Protection against endometrial hyperplasia/cancer was considered the 

most important aspect 
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Resource use, equity, 

acceptability and 

feasibility  

NA  

 

Research recommendations. 
- Research concerning the optimal age for induction of puberty is still needed, with 

increased focus on cognitive function, sexual function, uterine development, 

cardiovascular status, development of a normal body composition including bone 

acquisition and other areas.  

- Likewise, in induction of puberty, there is a need to establish the optimal route of delivery 

of first estradiol at escalating doses and then progesterone, when sequential therapy is 

needed.  

- Establishing the long-term outcome of appropriate puberty induction using both a 

clinical and an epidemiological approach is also needed.  

- The fundamental understanding of why POI develops in conditions like Turner syndrome 

remains an enigma and should also be investigated. 
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