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RecommendationsRecommendations

With an EPU network, a standardized diagnostic With an EPU network, a standardized diagnostic 
classification system is important for accurate classification system is important for accurate 

With the appearance of early pregnancy

assessment units (EPU), an increasing number of women 

are being assessed and managed as outpatient attenders.

classification system is important for accurate classification system is important for accurate 
and reproducible reporting of ultrasound findings, and reproducible reporting of ultrasound findings, 
so that direct comparisons between units can be so that direct comparisons between units can be 
made (revised nomenclature) made (revised nomenclature) 

All women with early pregnancy problems All women with early pregnancy problems 
should have prompt access to a dedicated should have prompt access to a dedicated 
EPU that provides efficient management and EPU that provides efficient management and 
when necessary adequate counseling and when necessary adequate counseling and 
appropriate treatmentappropriate treatment

www.earlypregnancy.org.ukwww.earlypregnancy.org.uk, , www.earlypregnancy.comwww.earlypregnancy.com, , 

Farquharson Hum Reprod 2005, Farquharson Hum Reprod 2005, www.rcog.org.ukwww.rcog.org.uk



Background UK ExperienceBackground UK Experience

•• Establishment Establishment Early Pregnancy Units since 1990 (2007 Early Pregnancy Units since 1990 (2007 
n = > 250)n = > 250)1,21,2

•• most EPU’s located at Gynaecology Dept. most EPU’s located at Gynaecology Dept. 

•• Dedicated accessible careDedicated accessible care•• Dedicated accessible careDedicated accessible care

•• Nurse practitioners / Sonographers Nurse practitioners / Sonographers 

•• Supervised by Gynaecologists/ RadiologistsSupervised by Gynaecologists/ Radiologists

Bigrigg 1991, www.earlypregnancy.org.ukBigrigg 1991, www.earlypregnancy.org.uk



Standards in early pregnancy careStandards in early pregnancy care

www.earlypregnancy.org.ukwww.earlypregnancy.org.uk; guidelines 2007; guidelines 2007



Standards in early pregnancy careStandards in early pregnancy care

www.earlypregnancy.org.ukwww.earlypregnancy.org.uk; guidelines 2007; guidelines 2007



Efficiency Service OrganisationEfficiency Service Organisation

EPUEPU

•• Reduction hospital admissionsReduction hospital admissions11

•• Decreased workload at night timeDecreased workload at night time11

•• Reduction length of stayReduction length of stay22•• Reduction length of stayReduction length of stay22

•• SavingsSavings3,43,4

Remark: EPU’s were raised when US equipment was scarce. Remark: EPU’s were raised when US equipment was scarce. 

RM ClinicRM Clinic

•• Less repeat consultationsLess repeat consultations55

11Sorensen 1999; Sorensen 1999; 22Brownlea 2005; Brownlea 2005; 33Bigrigg 1991; Bigrigg 1991; 44Wren  Wren  

1999; 1999; 55Habayeb 2004Habayeb 2004



Target groupsTarget groups

Women with (suspicion of): Women with (suspicion of): 

•• MiscarriageMiscarriage EPUEPU

•• Ectopic pregnancyEctopic pregnancy EPUEPU•• Ectopic pregnancyEctopic pregnancy EPUEPU

•• Recurrent MiscarriageRecurrent Miscarriage RM clinicRM clinic



The Amsterdam experience The Amsterdam experience 
(AMC)(AMC)

2005:2005:

•• Academic settingAcademic setting

•• Many locations Many locations •• Many locations Many locations 

•• Many treating physiciansMany treating physicians

•• No uniformal registrationNo uniformal registration



AIM AIM 

Establish an EPU with electronic database equipmentEstablish an EPU with electronic database equipment

Improve quality of careImprove quality of care

collect expertisecollect expertise

improve accessibilityimprove accessibility

dedicated care with improved patient informationdedicated care with improved patient informationdedicated care with improved patient informationdedicated care with improved patient information

Improve efficiencyImprove efficiency

↓↓ clinical admissionsclinical admissions

↓ surgical interventions miscarriage↓ surgical interventions miscarriage

↓ repeat consultations recurrent miscarriage ↓ repeat consultations recurrent miscarriage 

↓↓ no. of parental karyotypes recurrent miscarriageno. of parental karyotypes recurrent miscarriage



Additional improvementsAdditional improvements

PatientsPatients
-- easy and rapid accesseasy and rapid access

-- prevent over/ under careprevent over/ under care

-- waiting time waiting time ↓↓

-- interval to start treatment interval to start treatment ↓↓

-- informed decisions informed decisions ↑↑

LogisticsLogistics
-- length of 1st consultationlength of 1st consultation ↓↓

-- repeat consultations repeat consultations ↓↓

-- admissions admissions ↓↓

-- workload nonworkload non--office hrs office hrs ↓↓

TeachingTeaching
-- care protocolcare protocol

-- ultrasound expertiseultrasound expertise

-- teaching physicians/ midwifesteaching physicians/ midwifes

ScienceScience
-- elektronic registration elektronic registration 

-- rapid implementation of new rapid implementation of new 

evidenceevidence

-- rapid start new projectsrapid start new projects

-- research nursesresearch nurses



Opening Early Pregnancy Unit may 2008Opening Early Pregnancy Unit may 2008

EPU team

Midwife

Nurse practitioner

Gynaecologist 

(subspecialization Miscarriage/      (subspecialization Miscarriage/      

EP/ RM)



AMC: since june 2008AMC: since june 2008

miscarriage/ Ectopic 

pregnancy
Gynaecology

Referral/ ER

Fertility

≥2 
miscarriages

Outpatient Departments 

Obstetrics/Prenatal diagnosis

Obstetrical Ward

7 days/ wk

24/7



LocationLocation



Staff availableStaff available

08.0008.00--17.0017.00 17.0017.00--23.0023.00 23.0023.00--08.0008.00

PhysicianPhysician--

assistant assistant 

XX XX

NurseNurse XX XX XXNurseNurse XX XX XX

Research nurseResearch nurse XX

AssistantAssistant XX on callon call on callon call

MidwifeMidwife on callon call on callon call on callon call

GynaecologistGynaecologist XX on callon call on callon call

Social workerSocial worker on callon call



Expertise/ ResearchExpertise/ Research

•• EPEP

•• MiscarriageMiscarriage

•• Recurrent MiscarriageRecurrent Miscarriage

ALIFE ALERT



Evidence Based Protocols Evidence Based Protocols 



Evidence based MedicineEvidence based Medicine

EBM is the integration of best research evidence with EBM is the integration of best research evidence with 

clinical expertise and patient valuesclinical expertise and patient values

Sacket 2002



Recurrent Miscarriage Clinic (AMC experience)Recurrent Miscarriage Clinic (AMC experience)

•• 2005:  5 locations (OPD Obstetrics/ Gyn/ Reprod Med/  2005:  5 locations (OPD Obstetrics/ Gyn/ Reprod Med/  
PND/ Internal Medicine)PND/ Internal Medicine)

•• 2007:  2 locations (OPD Gyn/ Reprod Med)2007:  2 locations (OPD Gyn/ Reprod Med)•• 2007:  2 locations (OPD Gyn/ Reprod Med)2007:  2 locations (OPD Gyn/ Reprod Med)

•• 2008:  1 location   (Center for Reproductive Medicine)2008:  1 location   (Center for Reproductive Medicine)



WorkWork--up Recurrent Miscarriage  up Recurrent Miscarriage  

RM

Diagnostic 

work-up 

(individually 

tailored)

Parental 

Karyotypes

Translocation 

Carrier     3-6%

APS

10-15%

Clinical Genetic Center 

Anticoagulant treatment

RM
Karyotypes

Antiphospholipid 

antibodies

Homocysteïn

Trombophilia

Thyroid function

TVUS

RM unexplained  
>50%

Hyper-

homocysteïnemia

Expectant management

Uterus septum

Vitamin suppletion

All couples: advise on healthy body weight and lifestyle

Trust trial



Diagnostic and therapeutic aidsDiagnostic and therapeutic aids

Pocket card, RM patient file



Electronic Decision aid

No of obj misc

Maternal age at 2nd misc

Length  cm

Weight kg

Smoking (♀)

Passive smoking (♂)

Family History RM 

–sibs

-parents

Thrombosis

Family history thrombosis

Family history Thrombophilia 

www.freya.nl



Electronic Decision aid

Stop smoking

Loose weight

Risk of carrier status: 7.2% 
=> parental karyotyping



Selective KaryotypingSelective Karyotyping

maternale leeftijd t.t.v. 

tweede miskraam 

(jaren)

HMouders + HMouders -

≥3 miskr. 2 miskr. ≥3 miskr. 2 miskr.

< 23
HMbz + 10,2% 7,3% 7,3% 5,2%

HMbz - 5,7% 4,0% 4,1% 2,8%

23-34 
HMbz + 10,0% 7,2% 7,2% 5,1%

HMbz - 5,7% 4,0% 4,0% 2,8%

34-37 
HMbz + 5,8% 4,1% 4,1% 2,9%

HMbz - 3,2% 2,2% 2,2% 1,6%

37-39 
HMbz + 4,0% 2,8% 2,8% 2,0%

HMbz - 2,2% 1,5% 1,5% 1,1%

≥ 39 
HMbz + 1,8% 1,2% 1,3% 0,9%

HMbz - 1,0% 0,7% 0,7% 0,5%

Franssen 2005 Refrain from karyotyping at low risk 

couples



Probability of carrying a structural chromosome abnormalityProbability of carrying a structural chromosome abnormality

Univariable Univariable 
regression analysisregression analysis

Multivariable Multivariable 
regression analysis*regression analysis*

CovariatesCovariates Odds ratio Odds ratio 
(95% CI)(95% CI)

PP--
valuevalue

Odds ratioOdds ratio
(95% CI)(95% CI)

PP--
valuevalue

Consecutive vs non-consecutive

(95% CI)(95% CI) valuevalue (95% CI)(95% CI) valuevalue

≥2 consecutive miscarriages ≥2 consecutive miscarriages 

compared to ≥2 noncompared to ≥2 non--

consecutive miscarriagesconsecutive miscarriages

1.41.4

(0.83(0.83--2.39)2.39)

0.210.21 0.900.90

(0.48(0.48--1.7)1.7)

0.750.75

≥3 consecutive miscarriages ≥3 consecutive miscarriages 

compared to ≥3 noncompared to ≥3 non--

consecutive miscarriagesconsecutive miscarriages

0.990.99

(0.6(0.6--1.6)1.6)

0.980.98 0.710.71

(0.39(0.39--1.3)1.3)

0.250.25

van den Boogaard 2010



Pregnancy outcome RM unexplained

N=222N=222 22 33 44 55

2525 8989 8686 8282 7979

Number of miscarriages   →

Success rate (≥ 24 weeks)

2525 8989 8686 8282 7979

3030 8484 8080 7676 7171

3535 7777 7373 6868 6262

4040 6969 6464 5858 5252

4545 6060 5454 4848 4242

Brigham Hum Rep 1999 

Female

age

↓

Overall 75% chance of a 

successful pregnancy



Dutch Early Pregnancy CareDutch Early Pregnancy Care

•• SIG Early Pregnancy (VEF/NVOG)SIG Early Pregnancy (VEF/NVOG)

•• Recurrent miscarriage clinic Recurrent miscarriage clinic 

mainly at academic hospitalsmainly at academic hospitals

•• 3 Early Pregnancy Units in 3 Early Pregnancy Units in •• 3 Early Pregnancy Units in 3 Early Pregnancy Units in 

Amsterdam, Utrecht and Amsterdam, Utrecht and 

RotterdamRotterdam

Amc/olvg

Erasmus mc

umcu

EPU



Do we meet (inter) national 

standards?



Ectopic Pregnancy: MMREctopic Pregnancy: MMR

www.cemach.org.ukwww.cemach.org.uk

“Guidelines are urgently required for the management of pain 

and bleeding in early pregnancy”



Ectopic Pregnancy: MMREctopic Pregnancy: MMR

1983-1992 1993-2005 OR (95% CI)

Live births 1,860,807 2,557,208

n   MMR n   MMR

Schutte et al. BJOG 2009

Total 144 7.3 236 8.8 1.2 (0.99-1.5)

(Pre-)eclampsia 51 2.7 93 3.5 1.3 (0.9-1.9)

EP 4 0.2    5 0.2 0.9 (0.3-3.1)
(2.8%) (2.1%)



ja

< 50% daling
of stijging

ectopische
vruchtzak?

echo
adnexa

intra-uteriene
vruchtzak?

nee ja

echo
uterus

nee

IUG
Failing

PUL

procentueel
verschil?

? 
> 50% daling

> 50% stijging

vervolgen

Patient Management: diagnostic algoritm EPPatient Management: diagnostic algoritm EP

EUG

EUG

vruchtzak?

serum
HCG

ja

HCG >2000 IU/L ?
nee

ja

echoscopie 
na 48 uur

nee

ja

neeectopic mass
of 

vrij vocht?

HCG > 1500 IU/L ? HCG >1500 IU/L ?
serum
HCG

nee

echoscopie
na 48 uur

IUG of EUG
zichtbaar?

serum
HCG

ja

nee

IUG of EUG
zichtbaar?

EUGIUG

nee

IUG

serum
HCG

Ankum et al. Hum Reprod 1993, BW Mol et al. Fertil Steril 1998



Adherence to EP GuidelineAdherence to EP Guideline

Process indicatorsProcess indicators
1. hCG urinary test1. hCG urinary test n.a.n.a.

2. TVUS2. TVUS 9898

3. serum hCG measurement3. serum hCG measurement 8888

4. Surgery if diagnosis ‘EP’4. Surgery if diagnosis ‘EP’ 7575

5. Follow5. Follow--up if ‘EP’ suspected (follow up after 48 hrs)up if ‘EP’ suspected (follow up after 48 hrs) 3535

6. post6. post--operative serum hCG follow up operative serum hCG follow up 7878

numerator

denominator

X 100 =  …  %

6. post6. post--operative serum hCG follow up operative serum hCG follow up 7878

7. anti7. anti--D immunoglobulinD immunoglobulin 5050

Structural indicatorsStructural indicators
8. 24/7 serum hCG laboratory service 8. 24/7 serum hCG laboratory service 6767

9. Surgery office hrs/ vs non office hrs9. Surgery office hrs/ vs non office hrs 4545

Outcome indicatorsOutcome indicators
10. Successful laparoscopy10. Successful laparoscopy 8989

11. Successful salpingotomy with contralateral tubal pathology11. Successful salpingotomy with contralateral tubal pathology 2020

12. MTX for persisting trophoblast12. MTX for persisting trophoblast 9090

F Mol F Mol et al. Submitted. Submitted

Low adherence in 1/3 of indicators



KEY RECOMMENDATIONS ELIGIBLE FOR INDICATOR TRANSCRIPTION
Level of 

evidence

1 Report the number of objectified miscarriages D

Chromosome abnormalities

2 Record maternal age at the time of the 2nd miscarriage B

3 Ask for family history with regard to recurrent miscarriage in parents and brothers/sisters of both partners B

4 Perform karyotyping selectively B

5 Refer all couples which were found to be carrier of a balanced structural chromosome abnormality to a clinical geneticist D

6
Inform all couples which were found to be carrier of a balanced structural chromosome abnormality about their relative high 
chances of getting a health child in their next pregnancy

B

Anti-phospholipid syndrome

7 Offer anti-phospholipid antibody screening in all patients (LAC, ACA IgG IgM) B

8 Start anticoagulant treatment in patients diagnosed with anti-phospholipid syndrome, according to the modified schedule of Rai B

Trombophilia

9 Report on history of thrombo-embolisms in all women B

10 Report on family history of Thrombophilia and thrombo-embolisms B

11 Perform screening for thrombophilia only in high risk patients B

Homocystein

12 Determine random homocystein in all patients B

13 Supplement vitamins of low vitamin levels are found in hyperhomocysteinemia C

Lifestyle

14 Ask for lifestyle, including smoking habits of both patient and partner B

15 Quit smoking for both patient and partner (in case of smoking) B

16 Determine length and weight and calculate Body Mass Index (BMI) B

17 Advise to loose weight,(in case of overweight) B

General

18 Prescribe new treatments only in the setting of a Randomised Clinical Trial D

19 Withhold immunotherapy A

20 Withhold therapy with aspirin in unexplained RM B

21 Advise preconceptional folic acid (0,4-0,5 mg) to all patients A

22 Offer Tender Loving Care in unexplained RM C

23 Determine and discuss individual chances for success in the next pregnancy B

van den Boogaard RBMonline 2010



Patients /hrPatients /hr



Implementation of evidenceImplementation of evidence



Future improvementsFuture improvements

•• Electronic registrationElectronic registration

•• Capacity of SurgeryCapacity of Surgery

•• Collaboration with other early pregnancy unitsCollaboration with other early pregnancy units•• Collaboration with other early pregnancy unitsCollaboration with other early pregnancy units

•• Recruiting for scientific studiesRecruiting for scientific studies

•• Adherence to guidelinesAdherence to guidelines



ConclusionsConclusions

•• Collaboration of Obstetric, Gynaecology, and Reprod Collaboration of Obstetric, Gynaecology, and Reprod 

Medicine Departments of utmost importanceMedicine Departments of utmost importance

•• Apply evidenceApply evidence--based care where possiblebased care where possible

•• In case of absence of evidence, recruit for RCT’sIn case of absence of evidence, recruit for RCT’s

•• The real costThe real cost--effectiveness of EPU’s has yet to be effectiveness of EPU’s has yet to be •• The real costThe real cost--effectiveness of EPU’s has yet to be effectiveness of EPU’s has yet to be 

established established 

•• An improvement in quality of care to be expected. An improvement in quality of care to be expected. 



DiscussionDiscussion

•• Target groupTarget group

–– hyperemesis gravidarumhyperemesis gravidarum

–– Trofoblast diseases Trofoblast diseases 

•• Who supervises the EPU? Who supervises the EPU? 

•• Interaction peripheral / academic care Interaction peripheral / academic care 

–– Uncomplicated / Complicated cases Uncomplicated / Complicated cases 

•• Open 24/7 vs office hours Open 24/7 vs office hours 

•• Quality Indicators: measurement of quality of careQuality Indicators: measurement of quality of care
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