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IntroductionIntroduction

GnRH agonist is effective in the prevention of OHSSGnRH agonist is effective in the prevention of OHSS

Administration of a single dose of GnRH agonistAdministration of a single dose of GnRH agonist

endogenous LH surge with short halfendogenous LH surge with short half--lifelife

defective corpus luteum developmentdefective corpus luteum development

Potential detrimental effect on endometrial receptivityPotential detrimental effect on endometrial receptivity
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Potential reasons for poor outcome after Potential reasons for poor outcome after 
GnRH agonist trigger GnRH agonist trigger -- LimitationsLimitations

Differences in study design & study populationDifferences in study design & study population

Differences in type and dose of GnRH agonist usedDifferences in type and dose of GnRH agonist used

Type and dose of luteal phase supplementationType and dose of luteal phase supplementation

Duration of luteal phase supplementationDuration of luteal phase supplementation
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Type and dose of GnRH agonistType and dose of GnRH agonist

GnRH agonistGnRH agonist AuthorsAuthors Study designStudy design DoseDose Study Study 
populationpopulation

LeuprolideLeuprolide Engmann et alEngmann et al
Engmann et alEngmann et al
Shapiro et alShapiro et al
Castillo et alCastillo et al
Fauser et alFauser et al

RetrospectiveRetrospective
RCTRCT
RetrospectiveRetrospective
RetrospectiveRetrospective
RCTRCT

1mg1mg
1mg1mg
4mg4mg
1.5mg1.5mg
0.5mg 0.5mg 

High riskHigh risk
High riskHigh risk
High RiskHigh Risk
High riskHigh risk
Low riskLow risk

TriptorelinTriptorelin Itskovitz et alItskovitz et al
Fauser et alFauser et al
Beckers et alBeckers et al
Babayof et alBabayof et al
Kolibianakis et alKolibianakis et al

RRéétrospectivetrospective
RCTRCT
RCTRCT
RCTRCT
RCTRCT

0.2mg0.2mg
0.2mg0.2mg
0.2mg0.2mg
0.2mg0.2mg
0.2mg0.2mg

High riskHigh risk
Low riskLow risk
Low RiskLow Risk
High RiskHigh Risk
Low riskLow risk

BuserelinBuserelin Humaidan et alHumaidan et al RCTRCT 0.5mg0.5mg Low riskLow risk



The Center for Advanced The Center for Advanced 
Reproductive ServicesReproductive Services

Potential reasons for low conception ratesPotential reasons for low conception rates

Adverse effect on oocyte or embryo qualityAdverse effect on oocyte or embryo quality

Defective corpus luteum formationDefective corpus luteum formation

Early corpus luteum demiseEarly corpus luteum demise

Direct effect on endometrial receptivityDirect effect on endometrial receptivity
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Evidence supporting corpus luteum dysfunctionEvidence supporting corpus luteum dysfunction
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Evidence supporting corpus luteum dysfunctionEvidence supporting corpus luteum dysfunction

Beckers et al (2003) evaluated the nonBeckers et al (2003) evaluated the non--supplemented luteal phase of supplemented luteal phase of 
40 patients who underwent GnRH antagonist cycles with trigger of40 patients who underwent GnRH antagonist cycles with trigger of
ovulation using  GnRHa, recombinant hCG, recombinant LHovulation using  GnRHa, recombinant hCG, recombinant LH

Worst luteal phase characteristics was noted for patients triggeWorst luteal phase characteristics was noted for patients triggered red 
with GnRH agonistwith GnRH agonist

Median area under the curve for P was lower in the GnRHa group Median area under the curve for P was lower in the GnRHa group 
compared with the hCG groupscompared with the hCG groups

Median duration of the luteal phase was 4days shorter in the Median duration of the luteal phase was 4days shorter in the 
GnRHa group compared with the hCG group (9days versus 13 GnRHa group compared with the hCG group (9days versus 13 
days) days) 

Beckers et al, JCEM, 2003
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Evidence supporting luteal phase dysfunctionEvidence supporting luteal phase dysfunction

Triggering final oocyte maturation with GnRHa (triptorelin 0.2 Triggering final oocyte maturation with GnRHa (triptorelin 0.2 
mg) dramatically decreases luteal levels of inhibin A and promg) dramatically decreases luteal levels of inhibin A and pro--
ααC .C .

This decrease reflects significant inhibition of CL function.This decrease reflects significant inhibition of CL function.

Nevo et al, Fertil Steril 2003 
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Estradiol & Progesterone supplementationEstradiol & Progesterone supplementation

ReferenceReference nn Ongoing Ongoing 
Pregnancy ratePregnancy rate

Luteal Phase SupportLuteal Phase Support

Humaidan, 2005Humaidan, 2005 5555 6%6% 90mg vaginal P and 4mg oral E2/day, 90mg vaginal P and 4mg oral E2/day, until the day until the day 
of the pregnancy testof the pregnancy test..

Kolibianakis , Kolibianakis , 
20052005

5050 4%4% Center 1Center 1: 600 mg micronized vaginal P and 4mg : 600 mg micronized vaginal P and 4mg 
oral E2/day until 7 weeksoral E2/day until 7 weeks
Center 2Center 2: vaginal + IM P until 7 weeks: vaginal + IM P until 7 weeks

Fauser , 2002Fauser , 2002 1717
1515

18% (triptoreline)18% (triptoreline)
20% (leuprolide)20% (leuprolide)

IM P 50 mg for at least 2 weeksIM P 50 mg for at least 2 weeks

Babayof , 2006Babayof , 2006 1515 6.6%6.6% IM P 50 mg , oral E2 4 mg only if E2 levels < 200 IM P 50 mg , oral E2 4 mg only if E2 levels < 200 
pmol/l pmol/l 

EngmannEngmann , 2008, 2008 3030 53.3%53.3% IM P 50 mg and 0.3 mg E2 patches every other day IM P 50 mg and 0.3 mg E2 patches every other day 
until 10 wks and dose adjusted according to serum until 10 wks and dose adjusted according to serum 
P and E2 levelsP and E2 levels
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Lupron trigger protocolLupron trigger protocol

rFSH rFSH ±± hMGhMG rFSH (follistim) rFSH (follistim) ±± hMG hMG continuescontinues

250 ug per day of ganirelix250 ug per day of ganirelix

Lupron 1 mgLupron 1 mg
Day 1 Day 1 

of rFSH or hMGof rFSH or hMG

Day 2Day 2

Follicle >13Follicle >13--14 mm14 mm

Egg retrievalEgg retrieval
35 hrs later35 hrs later

LUTEAL SUPPORTLUTEAL SUPPORT: : 
E2 patches 0.1 mg X 3, qodE2 patches 0.1 mg X 3, qod
P4 in oil, 50 mg/day; P4 in oil, 50 mg/day; 
Continue until 10 weeksContinue until 10 weeks
MONITOR E2+P4 LEVELS!MONITOR E2+P4 LEVELS!

OCPs x 21dOCPs x 21d
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Why the differences in outcome between studies?Why the differences in outcome between studies?

Choice of luteal phase estradiol supplementation Choice of luteal phase estradiol supplementation 
Patches versus oralPatches versus oral

Choice of luteal phase progesterone supplementationChoice of luteal phase progesterone supplementation
IM versus vaginalIM versus vaginal

Duration of luteal phase/early pregnancy steroid Duration of luteal phase/early pregnancy steroid 
supplementationsupplementation
Strict monitoring and adjustment of steroid doseStrict monitoring and adjustment of steroid dose

Ideal levels Ideal levels –– E2 > 200pg/mL, P4 > 20 ng/mLE2 > 200pg/mL, P4 > 20 ng/mL
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GnRH agonist trigger: case presentationGnRH agonist trigger: case presentation
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Lupron trigger: case presentationLupron trigger: case presentation
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Our experience at UConnOur experience at UConn

Engmann et al, Fertil Steril 2008Engmann et al, Fertil Steril 2008

The use of GnRH agonist to induce oocyte maturation
after co-treatment with GnRH antagonist in high-risk 
patients undergoing in vitro fertilization prevents the 
risk of ovarian hyperstimulation syndrome:  
a prospective randomized controlled Study

L Engmann, A DiLuigi, D Schmidt, J Nulsen, D Maier, C Benadiva
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Study DesignStudy Design

Dual suppression OCPDual suppression OCP’’s & Luprons & Lupron
HCG triggerHCG trigger

OCPOCP’’s + Ganirelixs + Ganirelix
Lupron triggerLupron trigger

••< 40years, FSH < 10 with< 40years, FSH < 10 with
••PCOS or PCO MorphologyPCOS or PCO Morphology
•• Or Previous High ResponseOr Previous High Response

RandomizationRandomization
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Outcomes of Ovarian StimulationOutcomes of Ovarian Stimulation

Study Group (n=30)Study Group (n=30) Control Group (n=29)Control Group (n=29)

Days of stimulationDays of stimulation 9.9 9.9 ±± 1.71.7 9.6 9.6 ±± 1.71.7

Dose of gonadotropins (IU)Dose of gonadotropins (IU) 1589 1589 ±± 511511 1527 1527 ±± 534534

# of oocytes# of oocytes 20.2 20.2 ±± 9.99.9 18.8 18.8 ±± 10.410.4

% Mature Oocytes% Mature Oocytes 81.0 81.0 ±± 16.316.3 83.8 83.8 ±± 13.213.2

Fertilization rate (%)Fertilization rate (%) 71.6 71.6 ±± 14.114.1 74.9 74.9 ±± 17.317.3

# of embryos transferred# of embryos transferred 2.0 2.0 ±± 0.20.2 2.2 2.2 ±± 0.60.6

Good quality embryos (%)Good quality embryos (%) 80 80 ±± 1414 82 82 ±± 1616

# of embryos Frozen# of embryos Frozen 3.9 3.9 ±± 4.44.4 4.3 4.3 ±± 4.74.7

Engmann et al, Fertil Steril 2008Engmann et al, Fertil Steril 2008
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Our Clinical ExperienceOur Clinical Experience
20042004--20092009

(n = 316 at high(n = 316 at high--risk of OHSS, age < 40 years)risk of OHSS, age < 40 years)

Kummer  et al, 2010, abstract ASRM
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Baseline Patient Characteristics*Baseline Patient Characteristics*

E2 < 4000 E2 < 4000 
(n=247)(n=247)

E2 > 4000E2 > 4000
(n=69)(n=69)

AgeAge 32.3 32.3 ±± 3.73.7 32.6 32.6 ±± 3.93.9

BMI (kg/mBMI (kg/m22)) 30.7 30.7 ±± 6.46.4 28.3 28.3 ±± 7.17.1

Baseline EBaseline E2 2 (pg/mL)(pg/mL) 40.2 40.2 ±± 18.218.2 44.1 44.1 ±± 19.019.0

Baseline FSH (mIU/mL)Baseline FSH (mIU/mL) 5.6 5.6 ±± 1.71.7 6.5 6.5 ±± 1.51.5

Baseline LH (mIU/mL)Baseline LH (mIU/mL) 6.2 6.2 ±± 4.14.1 7.1 7.1 ±± 5.05.0

* No significant differences between groups

Kummer  et al, 2010, abstract ASRM
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Outcomes of Ovarian StimulationOutcomes of Ovarian Stimulation

EE22 < 4000< 4000 EE22 > 4000> 4000

Days of stimulationDays of stimulation 9.8 9.8 ±± 1.41.4 9.9 9.9 ±± 1.21.2

Dose of gonadotropins (IU)Dose of gonadotropins (IU) 1816 1816 ±± 724724 1712 1712 ±± 759759

# of oocytes# of oocytes 25.3 25.3 ±± 11.811.8 28.2 28.2 ±± 9.39.3

% Mature Oocytes% Mature Oocytes 74.7 74.7 ±± 18.818.8 69.7 69.7 ±± 20.020.0

Fertilization rate (%)Fertilization rate (%) 73.7 73.7 ±± 16.016.0 74.5 74.5 ±± 15.215.2

# of embryos transferred# of embryos transferred 2.0 2.0 ±± 1.21.2 2.1 2.1 ±± 0.50.5

Good quality embryos (%)Good quality embryos (%) 83 83 ±± 2929 83 83 ±± 3434

# of embryos Frozen# of embryos Frozen 3.1 3.1 ±± 3.93.9 4.1 4.1 ±± 4.54.5

Kummer  et al, 2010, abstract ASRM
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Cycle Outcome Cycle Outcome –– according to peak Eaccording to peak E22
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GnRHa to induce final oocyte maturation prevents the GnRHa to induce final oocyte maturation prevents the 
development of OHSS in highdevelopment of OHSS in high--risk patients and leads to improved risk patients and leads to improved 
clinical outcomes compared with coastingclinical outcomes compared with coasting

LA trigger group
(n=61)

Coasting group
(n=33)

P  value

No. oocytes / retrieval 26.9 ± 9.5 17.7 ± 9.3 <0.001

No. normally fertilized 
oocytes (2PNs)

15.0 ± 7.8 10.3 ± 6.3 0.01

Fertilization rate (%) 72.6 (669/921) 66.2 (186/281) 0.04
Patients with surplus 
cryopreserved embryos 

(%)

66.7 (40/60) 9/23 (39.1) 0.02

% of OHSS 0% 0% NS

Implantation rate (%) 31.4 (44/140) 22.6 (12/53) NS (0.23)
Clinical pregnancy rate (%) 52.5 (32/61) 27.2 (9/33) 0.02

Ongoing pregnancy rate (%) 49.2 (30/61) 24.2 (8/33) 0.02

DiLuigi et al, Fertil Steril, 2010
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ConclusionsConclusions

The use of GnRH agonist trigger is probably the only effective The use of GnRH agonist trigger is probably the only effective 
method for prevention of OHSSmethod for prevention of OHSS

However, GnRH agonist trigger leads to lower luteal phase However, GnRH agonist trigger leads to lower luteal phase 
steroidal concentrationssteroidal concentrations

Adequate estradiol and progesterone supplementation in the luteaAdequate estradiol and progesterone supplementation in the luteal l 
phase and early pregnancy is essential to maintain normal phase and early pregnancy is essential to maintain normal 
pregnancy ratespregnancy rates

Efforts should be made to develop new protocols to improve Efforts should be made to develop new protocols to improve 
ongoing pregnancy rates in the subset of patients with lower peaongoing pregnancy rates in the subset of patients with lower peak k 
EE22 levelslevels
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Thank you!Thank you!

Fall in ConnecticutFall in Connecticut,

Any questions?
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