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INTRODUCTION
1. Background

Use of GnRH antagonists 
(Reissmann et al. 1995)

Use of GnRH agonist for triggering ovulation 
(Casper 1996)

GnRH agonist and OHSS prevention 
(Itskovitz-Eldor et. al. 2000)

GnRH agonists and defficient luteal phase 
(Fauser et al. 2002)

Poor outcomes
(Griesinger et al. 2006)



INTRODUCTION
2. Theory

GnRH agonist may 
prevent OHSS in risk risk 
patientspatients
Adecuate luteal 
phase support
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hCGhCG
hCGhCG hCGhCG

GnRH agonistGnRH agonist

GnRH agonistGnRH agonist3. Hypothesis
GnRH agonists with 
lowlow doses of hCG in 
luteal phase may 
prevent OHSS and 
normalize outcomes 
in risk patientsrisk patients



INTRODUCTION

4. Comparative Trial (2002)
OHSS risk patientsrisk patients
Triggered with GnRH agonist

Standard support (P4)
Support with hCG

Stopped prematurely 
Unpublished data



ACTUAL STUDY 
1. Observational (2002-2006)
2. Inclusion criteria

High responders: More than 14 follicles > 14 mm the triggering day

3. Protocol

Antagonist 
0,25 mg/d

Leuprolide 
Acetate 0,3 ml 

(1,5 mg)

FSHr

hCGhCG

+1

hCGhCG

+7

hCGhCG

+4

2002 2003

10001000
2005

500500
2006

250250

Main outcomes

Pregnancy ratePregnancy rate

OHSSOHSS



1000 500 250 Kruskal Wallis 
test

Total

n 44 115 33 192

Age 33,5 32,68 32,18 0,2 32,7

Stimulation (days) 8,5 9,3 9,4 0,06 9,1

Estradiol the triggering day (pg/mL) 2371,4 2506,6 2834 0,4 2531,3

Oocytes retrieved 15,9 13,4 17,8 0,001 14,8

Embryos transferred 2,6 2,1 1,9 0,000 2,1

DATA ANALYSIS 
GENERAL DATA

Pregnancy rate (%) 54,5 51,3 50 0,911 51,8
Clinical pregnancy (%) 47,2 42,8 40,3 NS 43,4

Chi-square

PREGNANCY RATE



Negative Positive

hcg in luteal phase 1000 0 2

500 0 4

250 1 0

Total 1 6

% 14,3 85,7

Pregnancy test

Days since induction of ovulation 
until diagnosis (mean) : 11,811,8

DATA ANALYSIS
OHSS

OHSS Moderate (%) 4 (9.1) 3 (2.6) 1 (2.9) 0.172 8 (4.1)

OHSS Severe (%) 2 (4.5) 4 (3.5) 1 (2.9) 0.923 7 (3.6)

1000 500 250 Chi-square test Total



CONCLUSIONS

1. A single dose of GnRH agonist for ovulation 
induction plays an importan role in the 
management of patients at risk risk for OHSS.

2. Luteal phase support with lowlow doses of hCG in 
these cases, secure a normal pregnancy 
outcome, although: The optimal dose is yet to be 
determined.

3. Severe OHSS in this protocol were latelate forms 
of OHSS clearly related to pregnancypregnancy.

4. It is recommended to transfer a single embryosingle embryo
in this protocol.

Despite the design of the study



NEXT STEPS

1. To find the minimal effective doseminimal effective dose of hCG 
comparing 500 vs 250 IU hCG

2. To explore the impact of this protocol 
combined with the SBETSBET technique over the 
incidence of severe forms of OHSS.



MINIMAL EFFECTIVE DOSE MINIMAL EFFECTIVE DOSE OF hCG 
AS LUTEAL PHASE SUPPORT IN 

OHSS RISK PATIENTSOHSS RISK PATIENTS TRIGGERED 
WITH GnRH AGONISTS
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DESIGN
1. Prospective randomized comparative trial (2007)
2. Inclusion criteria

High responders: More than 14 follicles > 14 mm the triggering day

3. Protocol

Main outcomes

Pregnancy ratePregnancy rate

OHSSOHSS

Singleton term live birth per cycle Singleton term live birth per cycle 
Antagonist 
0,25 mg/d

Leuprolide 
Acetate 0,3 ml 

(1,5 mg)

FSHr

hCGhCG

+1

hCGhCG

+7

hCGhCG

+4

500 vs 250



DATA ANALYSIS 
GENERAL DATA

250 500 P-value

Nº of patients 15 15

Age 35,4 +-2,7 33,3 +-4,3 NS

ART 

IVF (%) 5(33) 6(40)

ICSI (%) 8(53) 7(47,7)

IVF-ICSI (%) 2(13) 2(13)

NS

Total dose of FSH (IU) 1763,2 +- 559 2169 +- 519 0,04

Duration of FSH stimulation (days) 9,2 +- 2,2 9,8 +- 1,6 NS
Total dose of antagonist (mg) 0,8 +-0,3 1,0 +- 0,2 NS

Serum estradiol (pg/ml)
triggering day 2870 +- 1289 2884 +- 498 NS



DATA ANALYSIS 
OUTCOME

250 500 P-value
Nº of patients 15 15
Nº of oocytes 22,3 +-8,6 17 +- 8,8 NS

% of mature oocytes 74 68 NS
Nº of embryos 13,2 +- 6 10 +- 6,2 NS
Nº of embryos transferred 1,73 +- 0,4 1,73 +- 0,4 NS
Embryo stage per transfer (%)

Cleavage 6/15 (40) 5/15 (33,3)
Blastocyst 9/15 (60) 10/15 (66,7)

Single Blastocyst Embryo Transfer (%) 4/9 (44) 4/10 (40)
Positive hCG (%) 6/15 (40) 8/15 (53,3) NS
Clinical pregnancy (%) 4/15 (26,7) 6/15 (40) NS
Early pregnancy loss (%) 2/6 (33) 2/8 (25) NS
Birth outcome (%)

Term 3/4 (75) 5/6 (83) NS
Pre-term 1/4 (25) 1/6 (16) NS

Singleton term live births per cycle (%) 3/15 (20) 5/15 (33) NS



DATA ANALYSIS 
OHSS

250 500 P-value

OHSS

Moderate (%) 1 (6,7%) 0 NS

Severe (%) 0 1 (6,7%) NS



CONCLUSIONS II

1. Luteal phase support with lowlow doses of hCG in 
high risk patientshigh risk patients, secure a normal pregnancy 
outcome.

2. However, ongoing pregnancy rate in group 1 
(250 UI) suggests that this dose might be 
insufficientinsufficient.

3. It is strongly recommended to transfer a singlesingle
blastocystblastocyst in this protocol.



PROTOCOL SUGGESTED 

Antagonist 
0,25 mg/d

Leuprolide 
Acetate 0,3 ml 

(1,5 mg)

FSHr

hCGhCG

+1

hCGhCG

+7

hCGhCG

+4

500500

SBET



FINAL CONCLUSIONS

1. A single dose of GnRH agonist for ovulation 
induction plays an importan role in the 
management of patients with high response high response at 
high risk risk for OHSS.

2. A subsequent luteal support with scheduled 500 500 
IUIU of hCG secures a normal pregnancy 
outcome.

3. This protocol alwaysalways allows transfer in fresh fresh 
cyclescycles.

4. A single blastocyst embryo transfer single blastocyst embryo transfer protocol is 
strongly recommended within this approach.
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