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Rationale for using GnRH antagonists

The premature LH surge

Cycle cancellation
20% 

Loumaye 1990 Hum Reprod
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The need both to control LH surge                           

as well as to avoid complex, high cost stimulation regimens 

involving prolonged agonist treatment,

led to the development of newer antagonistic analogues          
(Albano et al 2000, Borm and Mannaerts 2000, Olivennes et al 2000, Fluker et al 2001, European 

and Middle East Orgalutran Study Group 2001)

Rationale for using GnRH antagonists

MECHANISM

OF GnRH ANTAGONIST ACTION

Mechanism of GnRH antagonist action
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Antagonist treatment is highly dose dependent,                  

relying on the balance between                                  

endogenous GnRH present and antagonist administered                     
(Felberbaum et al 1995)

Almost directly after GnRH antagonists enter circulation                     

any growing follicle or corpus luteum present will be adversely affected,      

while uterine bleeding is expected to occur within 48h

Within 6-8 hours of administration, any imminent LH surge is blocked   
(Klingmuler at al 1993)

MECHANISM

OF GnRH ANTAGONIST ACTION

SCHEMES 

OF GnRH ANTAGONIST ADMINISTRATION

Multiple dose scheme

recFSH 200 IU
Orgalutran 0.25 mg

Stimulation day

hCG

6

Diedrich et al 1994
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Single dose scheme

Days of
stimulation1 2 3 4 5 6 8 9 10 11 12 13 14 157

Stimulation day 7

Antagonist
3 mg s.c.

Gonadotrophins

FSH flexible doseFSH fixed dose

ETOPUHCG

cycle day 2 or 3

Olivennes et al Fertil Steril 1994

recFSH
Antagonist 0.25 mg

2 

Foll 15 mm

Cycle day

hCG

Flexible antagonist administration

Ludwig et al Hum Reprod 2002

Oral  contraceptive  pill  pre-treatment

recFSH 200 IU
Orgalutran 0.25 mg

Stimulation day

hCG

Pill pre-treatment

2-3 weeks
1-5 days interval

Fischl et al 2001
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Fixed vs. flexible antagonist administration

Kolibianakis et al unpublished

RD = -7% (95% CI:-17 to + 2)

Probability of pregnancy 

GnRH agonists vs. GnRH antagonists

No difference in PR

5% lower PR 
with antagonists

No difference in PR
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No difference in live 
birth rate

3.7% lower 
ongoing/live birth 

rate with antagonists

GnRH antagonists in ovarian stimulation: a treatment 

regimen of clinicians’ second choice? 
Data from the German national IVF registry. Griesinger et al. 2005 Hum  Reprod
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GnRH antagonists in ovarian stimulation: a treatment regimen of 

clinicians’ second choice? 

Data from the German national IVF registry. Griesinger et al. 2005 Hum  Reprod

In 2003, 1 in 4 cycles was performed with GnRH antagonists

Odds ratio for live birth 

in the studies included in the Cochrane meta-analysis 
(Al-Inany and Aboulghar. Cochrane  2001)

Kolibianakis et al. Hum Reprod Update 2006

35% power to detect a difference of 5% in LB

Evidence based approach

Meta-analysis

What is the question of interest?
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between  patients  randomized to receive 

GnRH agonists or GnRH antagonists?

Is   live birth rate

different

LBR:
How different?

5%

What magnitude of difference we accept as 
clinically important?

Agonists vs. Antagonists in IVF
Kolibianakis et al. Hum Reprod Update 2006 

Probability of live birth
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Citation Year Effect Lower Upper PValue

Albano 2000 ,829 ,444 1,547 ,556

European 2000 ,748 ,519 1,078 ,119

Olivennes 2000 ,799 ,336 1,901 ,612

North American 2001 ,777 ,470 1,284 ,324

Middle East 2001 ,973 ,604 1,568 ,910

Akman 2001 ,760 ,177 3,263 ,712

Hohmann 2003 ,929 ,398 2,169 ,865

Martinez 2003 1,569 ,307 8,011 ,587

Franco 2003 ,545 ,065 4,562 ,573

Hwang 2004 1,105 ,347 3,526 ,866

Sauer 2004 1,067 ,334 3,409 ,913

Xavier 2005 ,845 ,288 2,484 ,760

Loutradis 2005 ,704 ,271 1,827 ,469

Malmusi 2005 1,000 ,257 3,888 1,000

Marci 2005 10,358 ,533 201,451 ,062

Cheung 2005 1,550 ,242 9,940 ,642

Check 2005 1,818 ,518 6,382 ,347

Barmat 2005 ,651 ,262 1,621 ,356

Bahceci 2005 ,839 ,436 1,613 ,598

Badrawi 2005 ,803 ,320 2,015 ,640

Schmidt 2005 1,000 ,181 5,533 1,000

Lee 2005 ,696 ,229 2,114 ,522

Fixed Combined (22) ,859 ,722 1,021 ,085

0,1 0,2 0,5 1 2 5 10

Favor agonists Favor antagonists

Odds ratio:0.859

p=0.085

LIVE BIRTH

Rate difference

2.7%

Kolibianakis et al. Hum Reprod Update 2006 

RD= 2%

95% CI -5% to+ 0%

LIVE BIRTH

ODDS RATIO= 0.88

95% CI : 0.76 to 1.03

Update 2007

Kolibianakis and  Griesinger
unpublished

The probability of live birth

does not depend

on the type of analogue used 

for inhibition of premature LH surge
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Agonists vs. Antagonists in IVF
Kolibianakis et al. Hum Reprod Update 2006 

Duration of FSH treatment

1.1 less days with antagonists
p<0.001

Duration of FSH treatment
Review: GnRH Antagonists vs. GnRH agonists
Comparison: 05 Duration of stimulation                                                                                    
Outcome: 01 Duration of stimulation                                                                                    

Study  Antagonists  Agonists  WMD (random)  Weight  WMD (random)
or sub-category N Mean (SD) N Mean (SD)  95% CI  %  95% CI  Year

Albano                 181     10.60(2.30)          77     11.40(1.80)       7.01     -0.80 [-1.32, -0.28]       2000
Olivennes              115      9.40(1.40)          36     10.70(1.70)       6.91     -1.30 [-1.91, -0.69]       2000
European               448      9.00(2.01)         224     10.00(2.35)       7.16     -1.00 [-1.36, -0.64]       2001
Middle East            215      9.00(1.46)         106     11.00(1.80)       7.13     -2.00 [-2.39, -1.61]       2001
Martinez                21      9.30(2.10)          23     10.40(2.60)       5.65     -1.10 [-2.49, 0.29]        2003
Hwang                   25      9.90(2.10)          24     10.80(2.20)       5.99     -0.90 [-2.11, 0.31]        2004
Sauer                   21      9.30(1.10)          23      9.70(1.70)       6.60     -0.40 [-1.24, 0.44]        2004
Badrawi                 47     10.32(1.38)          50     11.42(2.31)       6.73     -1.10 [-1.85, -0.35]       2005
Bahceci                 59     11.97(2.30)          70     13.92(1.40)       6.84     -1.95 [-2.62, -1.28]       2005
Barmat                  36      9.10(1.80)          41      9.00(1.28)       6.79      0.10 [-0.61, 0.81]        2005
Cheung                  19     10.50(2.70)          21     11.50(2.40)       5.29     -1.00 [-2.59, 0.59]        2005
Loutradis               58     10.80(1.80)          58     10.30(1.30)       6.96      0.50 [-0.07, 1.07]        2005
Marci                   29      9.80(0.80)          26     14.60(1.20)       6.99     -4.80 [-5.35, -4.25]       2005
Schmidt                 14     10.10(0.30)          12     10.10(0.60)       7.15      0.00 [-0.37, 0.37]        2005
Xavier                  53      9.50(1.70)          59     10.60(2.10)       6.79     -1.10 [-1.80, -0.40]       2005

Total (95% CI)   1341                         850 100.00     -1.13 [-1.83, -0.44]
Test for heterogeneity: Chi² = 281.57, df = 14 (P < 0.00001), I² = 95.0%
Test for overall effect: Z = 3.19 (P = 0.001)

 -10  -5  0  5  10

 Favor antagonists  Favor agonists

Kolibianakis et al. Hum Reprod Update 2006

Agonists vs. Antagonists in IVF
Kolibianakis et al 2006 (23)

COCs retrieved

Embryos cryopreserved
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COCs retrieved

1.2 COCs more with GnRH agonists

p<0.001 

Review: GnRH Antagonists vs. GnRH agonists
Comparison: 02 COCs                                                                                                       
Outcome: 01 COCs retrieved                                                                                             

Study  Antagonists  Agonists  WMD (random)  Weight  WMD (random)
or sub-category N Mean (SD) N Mean (SD)  95% CI  %  95% CI  Year

Albano                 166      8.00(4.90)          72     10.60(6.60)       5.97     -2.60 [-4.30, -0.90]       2000
Olivennes              113      9.20(5.10)          36     12.60(7.40)       3.79     -3.40 [-5.99, -0.81]       2000
Akman                   20      4.50(1.63)          20      5.50(2.98)       6.63     -1.00 [-2.49, 0.49]        2001
European               463      8.70(5.60)         238      9.70(6.20)       8.53     -1.00 [-1.94, -0.06]       2001
Middle East            226      7.90(5.10)         111      9.60(6.80)       6.83     -1.70 [-3.13, -0.27]       2001
Franco                  14     10.50(6.50)           6     10.10(4.60)       1.38      0.40 [-4.61, 5.41]        2003
Martinez                23      3.70(1.90)          21      5.60(4.30)       5.13     -1.90 [-3.90, 0.10]        2003
Hwang                   25     16.30(6.40)          27     17.60(5.90)       2.65     -1.30 [-4.65, 2.05]        2004
Badrawi                 47      9.68(5.28)          50     12.60(6.15)       4.44     -2.92 [-5.20, -0.64]       2005
Bahceci                 59     19.33(9.00)          70     21.60(11.00)      2.54     -2.27 [-5.72, 1.18]        2005
Barmat                  36     12.50(3.28)          41     15.00(4.50)       5.83     -2.50 [-4.25, -0.75]       2005
Check                   24      9.60(7.70)          30     17.60(10.10)      1.51     -8.00 [-12.75, -3.25]      2005
Cheung                  19      5.89(3.02)          21      5.62(4.17)       4.52      0.27 [-1.97, 2.51]        2005
Loutradis               58      8.10(2.40)          58      8.70(3.00)       8.35     -0.60 [-1.59, 0.39]        2005
Malmusi                 18      2.50(1.20)          24      3.50(1.40)       9.03     -1.00 [-1.79, -0.21]       2005
Marci                   29      5.60(1.60)          26      4.30(2.20)       8.22      1.30 [0.27, 2.33]         2005
Schmidt                 14      8.90(0.90)          12      9.00(1.20)       8.90     -0.10 [-0.93, 0.73]        2005
Xavier                  53     10.10(4.60)          59     10.60(5.00)       5.73     -0.50 [-2.28, 1.28]        2005

Total (95% CI)   1407                         922 100.00     -1.19 [-1.82, -0.56]
Test for heterogeneity: Chi² = 48.11, df = 17 (P < 0.0001), I² = 64.7%
Test for overall effect: Z = 3.70 (P = 0.0002)

 -10  -5  0  5  10

 Favor agonists  Favor antagonists

Kolibianakis et al. Hum Reprod Update 2006 

Cryopreserved embryos

0.23 cryopreserved embryos more with GnRH agonists
p<0.001 

Review: GnRH Antagonists vs. GnRH agonists
Comparison: 03 Cryopreserved embryos                                                                                      
Outcome: 01 Cryopreserved embryos                                                                                      

Study  Antagonist  Agonist  WMD (fixed)  Weight  WMD (fixed)
or sub-category N Mean (SD) N Mean (SD)  95% CI  %  95% CI  Year

Albano                 178      1.10(2.30)          77      2.00(3.40)       7.36     -0.90 [-1.73, -0.07]       2000
European               440      1.10(2.30)         221      1.30(2.50)      32.82     -0.20 [-0.59, 0.19]        2001
Middle East            212      0.70(1.60)         103      0.70(1.90)      28.07      0.00 [-0.43, 0.43]        2001
North American         187      1.40(2.70)          95      1.70(3.30)       8.61     -0.30 [-1.07, 0.47]        2001
Cheung                  19      0.21(0.63)          21      0.55(1.15)      15.77     -0.34 [-0.91, 0.23]        2005
Loutradis               50      1.60(2.10)          53      1.90(2.20)       7.37     -0.30 [-1.13, 0.53]        2005

Total (95% CI)   1086                         570 100.00     -0.23 [-0.46, -0.01]
Test for heterogeneity: Chi² = 3.84, df = 5 (P = 0.57), I² = 0%
Test for overall effect: Z = 2.03 (P = 0.04)

 -4  -2  0  2  4

 Better agonists  Better antagonists

Kolibianakis et al. Hum Reprod Update 2006 

Agonists vs. Antagonists in IVF
Kolibianakis et al. Hum Reprod Update 2006 

Hospital admission due to OHSS



* *

* *

Citation Year Rate1 Rate2 PValue Effect Lower Upper

Albano 2000 ,00 ,01 ,20 ,16 ,01 3,91

Badrawi 2005 ,04 ,04 1,00 1,00 ,15 6,82

Bahceci 2005 ,04 ,07 ,49 ,62 ,15 2,49

European 2000 ,01 ,02 ,07 ,33 ,10 1,17

Lee 2005 ,07 ,10 ,72 ,73 ,13 4,04

Middle East 2001 ,02 ,05 ,07 ,34 ,10 1,17

North American 2001 ,01 ,02 ,76 ,76 ,13 4,46

Olivennes 2000 ,02 ,05 ,25 ,34 ,05 2,35

RandomCombined (8) ,01 ,47 ,27 ,84

0,01 0,1 1 10 100

Favor agonists Favor antagonists

RR : 0.47

~ 2 times less  risk for hospital admission due to OHSS 

with GnRH antagonists

Hospital admission due to OHSS

Kolibianakis et al. Hum Reprod Update 2006 
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Live birth 
depending on 

year of 
publication

Kolibianakis and  
Griesinger

unpublished

* *

Live birth in PCOS patients and poor responders

Kolibianakis and  Griesinger
unpublished
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Modifications of the GnRH antagonist protocol

OCP in antagonist cycles

Clinical/ongoing pregnancy  RD -5% (-10 to +0.4), p=0.07

Griesinger et al 2007 FS

OCP in antagonist cycles

Griesinger et al in press FS

OCP in 
antagonist 

cycles

Griesinger et al 

2007 FS
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p=0.051
p=0.023

Wikland et al 2001 Hum Reprod, Out et al 2004 Hum Reprod

Should we increase the starting dose of gonadotropins in 

GnRH antagonist cycles?

Starting dose of FSH

Wikland et al 2001 Hum Reprod, Out et al 2004 Hum Reprod

Should we increase the starting dose of gonadotropins in 
GnRH antagonist cycles?

Starting dose of FSH

Should we increase the gonadotrophin dose 

when antagonist is started?

Kolibianakis et al unpublished
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Kolibianakis et al. Hum Reprod Update 2007

Should we add LH in antagonist cycles?

Study FSH + LH FSH OR (fixed) Weight OR (fixed)
n/N n/N 95% CI % 95% CI

Agonist
Sills 1999          3/13              10/17        10.00 0.21 [0.04, 1.05]  
Balasch 2001        0/16               1/14        2.32 0.27 [0.01, 7.25]  
Humaidan 2004       39/116             31/115       31.00 1.37 [0.78, 2.41]  
Fabregues 2006      24/60              25/60        22.50 0.93 [0.45, 1.93]  
Tarlatzis 2006      6/55              10/59        12.90 0.60 [0.20, 1.78]  

Subtotal (95% CI) 72/260           77/265 78.72 0.94 [0.64,1.39]

Antagonist
Sauer 2004          9/25              10/24        9.80 0.79 [0.25, 2.49]  
Griesinger 2005     8/62               9/65        11.48 0.92 [0.33, 2.56]  

Subtotal (95% CI) 17/87            19/89 21.28 0.86 [0.40,1.85]

Total (95% CI) 89/347           96/354 100.00 0.92 [0.65,1.31]

0.01 0.1 1 10 100

Favours FSH Favours FSH+ LH

Replacement of hCG

The use of GnRH agonist to trigger final oocyte maturation should 

be performed with caution and only within the context of a 

randomized controlled trial

Replacement of hCG by GnRH agonist

Griesinger et al. Hum Reprod Update 2005
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Is luteal support necessary in GnRH antagonist cycles?

Fixed dose of rec FSH 150 IU, daily antagonist by a 

follicle of 14mm

By a follicle of 18mm patients were randomized to receive

rec hCG,  rec LH, GnRH agonist

No luteal support

Beckers et al. JCEM  2004

Is luteal support necessary in GnRH antagonist cycles?

The study was canceled prematurely

because of observed premature luteal phase bleeding

and extremely low pregnancy rates.

Beckers et al. JCEM  2004
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Increasing the starting dose of gonadotrophins in GnRH

antagonist cycles does not appear to be necessary

Flexible antagonist administration by a follicle of 14-15 mm appears 

to decrease the probability of pregnancy

Conclusions

Increasing the dose of gonadotrophins when GnRH

antagonist is started does not appear to be necessary

Addition of recombinant LH after antagonist initiation does

not appear to be necessary

Conclusions

Luteal support is necessary in GnRH antagonist cycles

Replacing hCG with GnRH agonist is associated with a decreased 

probability of pregnancy in antagonist cycles

Conclusions

The probability of live birth rate does not depend  on the type of 

analogue used for suppression of premature LH surge

A  shorter duration of FSH stimulation (~1 day less) is expected with 

the use of GnRH antagonists and is accompanied by a lower number 

of COCs retrieved (1.2 less) as compared to GnRH agonists

The use of GnRH antagonists is associated with a significantly lower 

risk of hospital admission due to OHSS (RR 0.47)
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What beyond meta-analysis?

Patient friendliness

Rational use 

Safety

Flexibility

Thank you !


