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How do GnRH analogs work ?How do GnRH analogs work ?

GnRH-Antagonist
Blockade of GnRH receptor

GnRH- Agonist
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Protocole Long Agoniste du GnRH

J1 ou 25
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Protocole Court Agoniste du GnRHProtocole Court Agoniste du GnRH

S1 S7 S13S10

Agoniste quotidien ½ ou ¼ de dose
FSH 225-450 UI
HCG

monitomonito monito
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?

A éviter si cycles courts

mercredi

Pilule
Estradiol Adaptation des doses 



Controlled ovarian hyperstimulation (COH) for 
IVF/ICSI in France : 1987-1995



Antagoniste : 0.25 mg / J ou 3 mg / 3J
fixe J6 ou flexible1 foll > 14 ; E2 >500)

Protocole antagoniste du GnRH Protocole antagoniste du GnRH 
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Début quand au – 1 foll 
évolutif avec E2 
correspond

Protocole Protocole «« semi naturelsemi naturel »»

J5J1 J7 J9 J11

Antagoniste
150 UI
HCG
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FSH
E2

•• Objectif 1 ou 2 ovosObjectif 1 ou 2 ovos
•• 50% chance avoir ovo50% chance avoir ovo

•• 30% de transfert30% de transfert
•• Taux de G fonction de lTaux de G fonction de l ’’âge +++ < 35 ansâge +++ < 35 ans



Blocage par agoniste de la GnRHBlocage par agoniste de la GnRH

Blocage par antagoniste de la GnRHBlocage par antagoniste de la GnRH

Protocole longProtocole long

Protocole courtProtocole court
FlareFlare --upup

GnRHGnRH--agag

FSHFSHrrèèglesgles
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FSHFSH
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LA STIMULATION POUR FIVLA STIMULATION POUR FIV



Hours: 0 24 48 72

Griesinger et al., Fertil Steril. 2006; 85 (3): 791—793

LH pulsatility profile with GnRH antagonistLH pulsatility profile with GnRH antagonist





Pharmalogical mechanisms of GnRH agonists and antagonistsPharmalogical mechanisms of GnRH agonists and antagonists

AntagonistsAgonists

Competitive blockage 
of the receptor

Hypophyseal Desensitization

• Initial Initial stimulatorystimulatory effecteffect
(flare(flare--up)up)

•• thenthen suppressionsuppression ofof
Gn synthesis Gn synthesis ((within dayswithin days))

• Immediate Immediate suppressivesuppressive effecteffect
•• Decrease of Gn Decrease of Gn 

secretion secretion ((within within hours)

Long term effect

After stopping administrationAfter stopping administration
Recovery period (5Recovery period (5--7 days)7 days)

Short term effect

After stopping administrationAfter stopping administration
Immediately reversibleImmediately reversible

Evidence based comparisonEvidence based comparison



Evidence based comparisonEvidence based comparison

GnRH GnRH agonistagonist GnRH GnRH antagonistantagonist

Duration of actionDuration of action

** ShortShort--actingacting
formulationformulation

24 24 hourshours 24 24 hourshours

** LongLong--actingacting
formulationformulation

30 30 daysdays 3 3 daysdays

Dose Dose responseresponse
curvecurve

Not Not donedone 0.25 mg0.25 mg

Start ofStart of
administrationadministration

Prior orPrior or
concomittantlyconcomittantly Mid stimulationMid stimulation

ProtocolsProtocols Long Long -- ShortShort Fixed Fixed -- FlexibleFlexible

Pharmacological characteristics and principles of actionPharmacological characteristics and principles of action



Evidence based comparisonEvidence based comparison

agonist administrationagonist administration

gonadotropin administrationgonadotropin administration

Long agonist Long agonist 
protocolprotocol

antagonist 
administration

antagonist 
administration

gonadotropin administrationgonadotropin administration

AntagonistAntagonist
protocolprotocol

flare upflare up
pituitarypituitary

suppressionsuppression

cyst
formation?

Follicle
synchrony

longer
treatment

early
pregnancy?

pre-treatment cycle treatment cycle

Mostly used protocols in normoMostly used protocols in normo--respondersresponders



Evidence based comparisonEvidence based comparison

GnRH GnRH agonistagonist GnRH GnRH antagonistantagonist

SynchronySynchrony Long Long protocolprotocol

No No SynchronySynchrony Short Short protocolprotocol Fixed & FlexibleFixed & Flexible

PP rere--treatmenttreatment OCPOCP OCPOCP

EstrogensEstrogens

ProgestinsProgestins ProgestinsProgestins

GnRH GnRH antagonistantagonist

Synchronisation of the follicular cohortSynchronisation of the follicular cohort

For synchronisation:  short-term agonist and antagonist
protocols require steroid pre-treatment



Evidence based comparisonEvidence based comparison

Impact of preImpact of pre--treatment to homogenise the follicular cohorttreatment to homogenise the follicular cohort

OC pillOC pill

no preno pre --treatmenttreatmentprogestogenprogestogen

natural E2natural E2

66--9 mm follicles9 mm follicles

00

44

88

P1P1 P3P3 P5P5 D3D3D1D1

P < 0.001P < 0.001

Post treatment Free intervalPost treatment Free interval

MetaMeta--analysisanalysis
Griesinger et al., 2007Griesinger et al., 2007

Four RCTFour RCT

Nb of retrieved Nb of retrieved 
oocytesoocytes

Increased : + 1.63Increased : + 1.63
p = 0.11p = 0.11

Pregnancy rate:Pregnancy rate:
Similar Similar 

CedrinCedrin--Durnerin et al., 2007Durnerin et al., 2007

OCP and Progestogens effectiveOCP and Progestogens effective

****

**

No evidence that steroid preNo evidence that steroid pre--treatment actually improves cycle outcometreatment actually improves cycle outcome



Evidence based comparisonEvidence based comparison

GnRH GnRH agonistagonist GnRH GnRH antagonistantagonist

Starting doseStarting dose 150 IU150 IU 150 IU150 IU

TypeType NSNS NANA

DurationDuration
Shorter Shorter 
--1.13 d1.13 d

((--1.831.83 ; ; --0.44)0.44)

Total doseTotal dose
Reduced Reduced 

--3.04 3.04 ampamp
((-- 6.27 ; + 0.19)6.27 ; + 0.19)

Gonadotrophin administrationGonadotrophin administration

* Kolibianakis et al, 2006 : Meta-analysis of 22 RCT

P < 0.05P < 0.05

NSNS

Antagonist protocol : a friendly approachAntagonist protocol : a friendly approach



Evidence based comparisonEvidence based comparison
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Estradiol pattern in GnRH agonist and antagonist protocolsEstradiol pattern in GnRH agonist and antagonist protocols

Ludwig et al., 2000

hCGhCG
GnRH agonistGnRH agonist :  E2 exponential rise:  E2 exponential rise

GnRH antagonistGnRH antagonist : E2 plateau: E2 plateau

Gn dose adjustment Gn dose adjustment 
should be performed according toshould be performed according to

the type of GnRH analog usedthe type of GnRH analog used
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11-14 mm

> 20 mm

Evidence based comparisonEvidence based comparison
Follicular growth in GnRH agonist and antagonist protocolsFollicular growth in GnRH agonist and antagonist protocols

GnRH antagonist GnRH antagonist 
faster initial follicular growth faster initial follicular growth 

GnRH agonistGnRH agonist
higher number of  11 higher number of  11 -- 19 mm follicles19 mm follicles

hCG (hCG (--1)1)hCG (hCG (--2)2)hCG (hCG (--3)3)hCG (hCG (--4)4)

GnRH agonistGnRH agonist

GnRH antagonistGnRH antagonist



Evidence based comparisonEvidence based comparison

GnRH GnRH agonistagonist GnRH GnRH antagonistantagonist

FSH S1 FSH S1 –– S6S6 lowlow highhigh

E2 productionE2 production exponentialexponential Early Early rise &rise &
plateauplateau

Follicular Follicular growthgrowth homogenoushomogenous heterogenousheterogenous

Correlation E2 Correlation E2 --
FollicleFollicle

goodgood weakweak

E2 E2 -- follicular growth patternsfollicular growth patterns

Serum FSH,E2 patterns and correlation E2 Serum FSH,E2 patterns and correlation E2 -- follicular growth are not similarfollicular growth are not similar



ThresholdThreshold

LH GnRH antagonistGnRH antagonist

S0 ShCGS5 to 8

Evidence based comparisonEvidence based comparison

Ceiling Ceiling 

LH window

GnRH agonistGnRH agonist

The risk of serum LH values below the LH threshold is much higheThe risk of serum LH values below the LH threshold is much higherr

with the use of GnRH agonistwith the use of GnRH agonist



Negative impact (50%patients)Negative impact (50%patients)
•• Fleming 96,98, 00                   Fleming 96,98, 00                   0.70.7
•• Westergaard 00,01                 Westergaard 00,01                 0.50.5
•• Esposito 2001Esposito 2001 33
•• Humaidan 2002Humaidan 2002 0.50.5
•• Tesarik 2002                             Tesarik 2002                             11

Predictive value of serum LH during stimulationPredictive value of serum LH during stimulation

No negative impact (10% patients)No negative impact (10% patients)
•• Loumaye 1997                        Loumaye 1997                        0.50.5
•• Balasch 2001                        Balasch 2001                        0.50.5--11
•• Penarrubia 2003                   Penarrubia 2003                   ROCROC
•• Cabrera 2005                        Cabrera 2005                        ROCROC

GnRH agonist GnRH antagonist

Huirne et al. 2005

No definite LH threshold

Optimal LH window (AUC)Optimal LH window (AUC)

quite large with the use of antagonistquite large with the use of antagonist

Evidence based comparisonEvidence based comparison



Kolibianakis et al. 2007

Should we add LH in analog cycles ?

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

AgonistAgonist
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)Subtotal (95% CI) 72/260   77/26572/260   77/265 78.7278.72 0.94 [0.64,1.39]0.94 [0.64,1.39]

AntagonistAntagonist
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)Subtotal (95% CI) 17/87     19/8917/87     19/89 21.2821.28 0.86 [0.40,1.85]0.86 [0.40,1.85]

Total (95% CI)Total (95% CI) 89/347   96/35489/347   96/354 100.00100.00 0.92 [0.65,1.31]0.92 [0.65,1.31]

0.01 0.1 1 10 100

Favours FSH Favours FSH+ LH

Evidence based comparison

No evidence for any benefit of LH addition 



Evidence based comparisonEvidence based comparison

With GnRH agonistsWith GnRH agonists

• COC : 1.2 more COC : 1.2 more 

•• Cryopreserved embryos : 0.23 moreCryopreserved embryos : 0.23 more

Kolibianakis et al. 2006  Kolibianakis et al. 2006  

With GnRH antagonistsWith GnRH antagonists

OHSS : 2 times (RR : 0.47) lessOHSS : 2 times (RR : 0.47) less

Ovarian parameters

GnRH antagonist protocol : a less aggressive approachGnRH antagonist protocol : a less aggressive approach



Effects of ovarian stimulation on endometriumEffects of ovarian stimulation on endometrium

Endometrial biopsy ( Noyes criteria)Endometrial biopsy ( Noyes criteria)

•• Endometrial advancementEndometrial advancement
in all stimulated cyclesin all stimulated cycles

•• No pregnancy when No pregnancy when 
endometrial advancement > 3 daysendometrial advancement > 3 days

Evidence based comparisonEvidence based comparison

at oocyte pick at oocyte pick -- upup

Kolibianakis et al. 2002



Endometrial histoEndometrial histo--morphologymorphology

Agonist (5)Agonist (5) Antagonist (10)Antagonist (10) Oocyte donorsOocyte donors

Similar advancement in Similar advancement in 
endometrial dating endometrial dating 

at day 0 and 7 at day 0 and 7 

Similar endometrial aspectsSimilar endometrial aspects
between GnRH analogsbetween GnRH analogs

Saadat et al. 2004

Evidence based comparisonEvidence based comparison



Endometrial development in luteal phaseEndometrial development in luteal phase

Pinopode expressionPinopode expression

Oocyte donorsOocyte donorsSimon et al. 2005

Evidence based comparisonEvidence based comparison

In GnRH antagonist cycles, endometrial biopsy is close to naturaIn GnRH antagonist cycles, endometrial biopsy is close to natural cyclel cycle

**



Luteal supportLuteal support

Absolutely required for both Absolutely required for both 

GnRH agonists and antagonist protocolsGnRH agonists and antagonist protocols

(Becker et al., 2003)

•• Progesterone (IM or vaginal)Progesterone (IM or vaginal)

•• HCG optionalHCG optional

•• Estrogen supplementation : not effectiveEstrogen supplementation : not effective

Evidence based comparisonEvidence based comparison



No differenceNo difference
in in PRPR

5% lower5% lower PR with PR with 
antagonistsantagonists

No differenceNo difference
in in PRPR

Cycle outcomeCycle outcome
Pregnancy ratePregnancy rate



No difference in No difference in 
live birth ratelive birth rate

3.7% lower 3.7% lower 
ongoing/ongoing/live birth live birth 

raterate with with 
antagonistsantagonists

Cycle outcomeCycle outcome
Live birth rateLive birth rate



1

* *

Live birth rate Live birth rate 
depending on depending on 

year of year of 
publicationpublication

Kolibianakis and  Kolibianakis and  
Griesinger Griesinger 

unpublishedunpublished

1 11

22

33

44

Learning curveLearning curve



GnRH ant protocol usedGnRH ant protocol used
more in older patientsmore in older patients
and following initial and following initial 

treatment failuretreatment failure

BUT: in young patientsBUT: in young patients
with tubal infertilitywith tubal infertility



Live birth rateLive birth rate

In 2008In 2008

is quite similar between patients treated with eitheris quite similar between patients treated with either

a GnRH antagonist or a GnRH agonist protocol.a GnRH antagonist or a GnRH agonist protocol.

ReasonsReasons

•• More thorough understanding of how COH can be refinedMore thorough understanding of how COH can be refined

•• Higher experience of clinical teamsHigher experience of clinical teams

•• Use as a first line therapy in Use as a first line therapy in «« standardstandard »» patientspatients

Evidence based comparisonEvidence based comparison



Evidence based comparisonEvidence based comparison

Advantages of GnRH antagonist over agonist protocolsAdvantages of GnRH antagonist over agonist protocols

• Easier prevention of premature LH increaseEasier prevention of premature LH increase

•• Lower requirement for exogenous gonadotrophinsLower requirement for exogenous gonadotrophins

•• Shorter duration of ovarian stimulationShorter duration of ovarian stimulation

•• Less patient discomfortLess patient discomfort

«« Friendly approachFriendly approach »»

Disadvantages of GnRH antagonist over agonist protocolsDisadvantages of GnRH antagonist over agonist protocols

• Novel approach.Novel approach. Room for optimizationRoom for optimization

•• Less flexibility ? Interest of preLess flexibility ? Interest of pre--treatment still in progresstreatment still in progress

•• Minor reduction in pregnancy rate : still true ?Minor reduction in pregnancy rate : still true ?



OCPOCP
programmationprogrammation

hCGhCG

1 2 3 4 5 6 7 8 9 10 11 12 13

FSHFSH

5 Days5 Days

Indications of GnRH antagonist protocolIndications of GnRH antagonist protocol

FixedFixed

Flexible ?Flexible ?

M
enses

M
enses

In patients at riskIn patients at risk
of hyper of hyper -- responseresponse

In In «« standardstandard »» patientspatients

GnRH ant GnRH ant 0.25mg0.25mg

GnRH ant GnRH ant 0.25mg0.25mg

progesteronprogesteronee

FSH Low doseFSH Low dose



Live birth in PCOS patients and poor respondersLive birth in PCOS patients and poor responders

Kolibianakis and  Griesinger unpublished



Protocols for poor respondersProtocols for poor responders

Micro - dose flare - up protocol

Or GnRH antagonist protocol

OCPOCP

hCGhCG

1 2 3 4 5 6 7 8 9 10 11 12

FSHFSH
progesteronprogesteron ee

M
enses

M
enses

GnRH agonistGnRH agonist

2 options2 options



Mild Stimulation ProtocolMild Stimulation Protocol

D 21

GnRH Agonist

GnRH Antagonist

GnRH Antagonist

r. hFSH 150 IU / d

r. hFSH 150 IU / d

r. hFSH 150 IU / d

D 2

D 5 Leading Fol Leading Fol ≥≥ 14 mm14 mm hCGhCG

Hohmann et al., 2003 - Baart et al., 2005

Mild stimulationMild stimulation

•• Lower number of embryosLower number of embryos

butbut

•• Higher embryo qualityHigher embryo quality
(reduced aneuploidy)(reduced aneuploidy)



Strategy for IVF Strategy for IVF -- ICSI procedureICSI procedure

Poor 
Responders

Normo Normo 
RespondersResponders

Hyper Hyper 
RespondersResponders

Micro FU Micro FU 

agonist agonist 

AgonistAgonist

Long Long 
OCP + AgonistOCP + Agonist

Long  Long  

Antagonist ?Antagonist ? AntagonistAntagonist OCP + Antagonist OCP + Antagonist 

Mild stimulation  (?)Mild stimulation  (?)



1612840
Day of cycle

FSH

LH

E 2

Phase folliculaire précocePhase folliculaire précoce

Gonadotrophines et folliculogénèse

theca granulosa
FSHFSH

LHLH

Théorie bi-cellulaire

Effet « constitutif »
dès le stade pré-

antral

Sélection

Recrutement

Ovulation



Modèle: Hypogonadisme Hypogonadotrope

1. La LH est indispensable à la production 
d’oestradiol 

3

1 RecRecRecRec----FSHFSHFSHFSH

5555

15151515

10101010Diam Diam Diam Diam 
Foll. Foll. Foll. Foll. 

(mm)(mm)(mm)(mm)

Estradiol (pmol/l)Estradiol (pmol/l)Estradiol (pmol/l)Estradiol (pmol/l)

Serum Serum Serum Serum 
FSHFSHFSHFSH

50505050
100100100100



European LH Study (1998)European LH Study (1998)

Hypogonadisme hypogonadotrope ( rFSH 150 IU/d Hypogonadisme hypogonadotrope ( rFSH 150 IU/d ±± r.hLH)r.hLH)

rrLHLH Cycles in Cycles in Cycles in Cycles in Number of Number of ClinicalClinical ClinicalClinical
TreatmentTreatment patientspatients patientspatients clinicalclinical pregnancypregnancy pregnancypregnancy

wishing towishing to wishing towishing to pregnanciespregnancies rate perrate per rate perrate per
conceiveconceive conceiveconceive initiated initiated cycle with cycle with 

and whoand who cycle (%) cycle (%) hCG (%)hCG (%)
received hCGreceived hCG

0 IU0 IU 88 2 (25%)2 (25%) 00 0/8 (0%)0/8 (0%) 0/2 (0%)0/2 (0%)

25 IU25 IU 1010 5 (50%)5 (50%) 00 0/10 (0%)0/10 (0%) 0/5 (0%)0/5 (0%)

0 + 25 IU - - 0 0/18 (0%) 0/7 (0%)

75 IU 75 IU 1212 7 (58%)7 (58%) 22 2/12 (17%)2/12 (17%) 2/7 (29%)2/7 (29%)

225 IU225 IU 99 5 (56%)5 (56%) 11 1/9 (11%)1/9 (11%) 1/5 (20%)1/5 (20%)

75 + 225 IU - - 3 3/21 (14%) 3/12(25%)

75 IU r. LH : dose minimale efficace



Modèle : Hypogonadisme Hypogonadotrope

2. LH : effet synergique avec FSH sur la folliculogén èse

Balasch et al., JCEM 2009

Effet « priming »

R. hLH : 300 IU pd 7 J
avant stimulation /  

FSH

Diminution de la dose 
efficace de FSH



theca granulosa

FSHFSH

LHLH

androgen 

Effets de la LH sur la granulosa : Effets de la LH sur la granulosa : 
mméédiation par les androgdiation par les androg èènesnes

((HillierHillier 20012001))

17 Hydroxylase

+



Effets de la LH sur lEffets de la LH sur l ’’expression des gexpression des g èènes nes 
des cellules de la granulosades cellules de la granulosa
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Day of cycle

FSH

LH

E 2

Phase folliculaire tardive (foll 12 mm)Phase folliculaire tardive (foll 12 mm)

Effet FSH-like

Gonadotrophines et folliculogénèse

FSHFSH

LHLH LHLH

theca granulosaSélection

Recrutement

Ovulation



Dans le cycle PhysiologiqueDans le cycle Physiologique

• La LH (et non l’hCG) est sécrétée par l’hypophyse 
de manière pulsatile durant l’ensemble de la phase 
folliculaire, à un niveau inférieur à celle de la FSH.

• La LH agit de manière constitutive sur la thèque 
interne pour produire les androgènes,

& substrats de l’aromatase de la granulosa      
(Production d’oestrogènes)

& stimulateurs de la folliculogénèse
• La LH en fin de phase folliculaire agit sur la 

granulosa (récepteurs spécifiques) avec un effet 
FSH-like sur la production d’oestrogènes 



PlafondPlafond

SeuilSeuil

Serum LHSerum LH

GnRH agonisteGnRH agoniste

GnRH antagonisteGnRH antagoniste

S0S0 ShCGShCGS5 S5 -- 88

Hypogonadisme Hypogonadotrope induit
par les analogues du GnRH



Evaluation de la sEvaluation de la s éécrcr éétion de LH endogtion de LH endog èènene

La mesure de la LH sssséééériqueriqueriquerique : peu informative
SSéécrcréétion de LH : pulsatiletion de LH : pulsatile

DiffDifféérences entre les mrences entre les mééthodes de dosagethodes de dosage
LH immunologique # LH biologiqueLH immunologique # LH biologique

DDéépend du type dpend du type d’’agonistes du  agonistes du  GnRH utilisé : 
Type & Dose & Voie

TriptorelineTriptoreline IntraIntra --nasalenasale
LeuprolideLeuprolide SousSous --cutancutan ééee
Busereline        QuotidienneBusereline        Quotidienne
NafarelineNafareline DepotDepot

- -

+ +



ImpactImpact nnéégatifgatif
•• Fleming 1996,1998, 2000Fleming 1996,1998, 2000 0.70.7
•• Westergaard 2000, 2001         Westergaard 2000, 2001         0.50.5
•• Esposito 2001Esposito 2001 33
•• Humaidan 2002Humaidan 2002 0.50.5
•• Tesarik 2002                              Tesarik 2002                              11

Agoniste puissant (busereline) Agoniste puissant (busereline) 
ou  forme dou  forme déépot pot 

Un seul point dUn seul point d’é’évaluation de LHvaluation de LH

50 % patientes avec valeurs basses50 % patientes avec valeurs basses
de LH de LH 

Diminution du nDiminution du n°° oocytes & FR oocytes & FR 
Plus dPlus d’’ampoules FSHampoules FSH

GnRH agoniste GnRH agoniste -- long protocolelong protocole
Valeur prValeur pr éédictive des taux sdictive des taux s éériques de LH riques de LH 

Pas dPas d’’impactimpact
•• Loumaye 1997          Loumaye 1997          0.50.5
•• Balasch 2001           Balasch 2001           0.50.5--11
•• Penarrubia 2003       Penarrubia 2003       ROCROC
•• Cabrera 2005           Cabrera 2005           ROCROC

Agoniste moins puissant (leup or tript)Agoniste moins puissant (leup or tript)
SSééries de LH ries de LH 

10% de patientes avec valeurs basses10% de patientes avec valeurs basses
de LHde LH

ROC analyseROC analyse
Pas de diffPas de difféérencerence



FSH FSH 
LH LH 

hCGhCG

7575
7575
00

00
00

5050--200200

u-HMG Rec-
LH

Rec-
hCGu-HMG 

HP

7575
00

1010

00
7575
00

Contenu en Gonadotrophines (IU) par ampouleContenu en Gonadotrophines (IU) par ampoule

LH supplLH suppl éémentationmentation

Quelle prQuelle pr ééparation ?paration ?



hMG vs FSH

Van Wely  2003 (6 RCT) & Al Inany  2003 (20 RCT) 
NS des taux de grossesse ou de naissance par patiente

Al Inany  2007 (12 RCT) 
Taux de naissance   OR = 1.20 (1.01 - 1.42) en faveur hMG

HP-HMG (n=4) :  OR = 1.18 (0.97 - 1.44) NS

Coomarasamy 2008 (7 RCT)
Taux de naissance OR = 1.18 (1.02-1.38) en faveur hMG

HP-HMG (n=3) : différence statistique non confirmée

Meta - analyses (Taux de grossesse) 

Bénéfice clinique : pas actuellement démontré
plus lié à la  LH qu’ à l’ hCG !



LH RecombinanteLH Recombinante

hCG 
10,000 IU

r- hLH

rr--FSHFSH + r+ r-- hLHhLH x IU FSH
fixed dose for
x days

11

x IU FSH
fixed dose for
x days

rr--FSH aloneFSH alone

GnRH agonistGnRH agonist

Adjust dose based 
on response

Adjust dose based 
on response

??

150150

112.5112.5--375375

225225

150150

rr--FSH doseFSH dose

37.5 / 7537.5 / 75S7 n=188S7 n=188Triptorelin 0.1 mgTriptorelin 0.1 mgLisi 2005Lisi 2005

FSH / LH= 2/1FSH / LH= 2/1S8 n=116S8 n=116Buserelin 0.5/0.2 mgBuserelin 0.5/0.2 mgHumaidan 2004Humaidan 2004

150150S6 n= 206 S6 n= 206 Leuprolide 0.5/0.25 mgLeuprolide 0.5/0.25 mgMarrs 2003Marrs 2003

7575S7 n=122S7 n=122Triptorelin 0.1 mgTriptorelin 0.1 mgLisiLisi 20020022

rr--LH doseLH doserr--LH startLH startAgonistAgonistAuthorsAuthors

Pas d’effet démontré en terme de grossesse

Population non sPopulation non s éélectionnlectionn ééee



Kolibianakis et al., Hum Reprod Update. 2007, 13, 44 5-52 

Favours FSH Favours FSH+LH

Supplementation avec R. LH : rSupplementation avec R. LH : r éésultats globauxsultats globaux

Live Birth Rate



Quel sous-groupe de patientes susceptible de 
bénéficier de l’apport de LH recombinante ?

1. Hypogonadisme Hypogonadotrope induit par 
les formes Dépôt de GnRH

2. Patientes nécessitant de fortes doses de FSH

3. Patientes de plus de 35 ans



225225

150150--300300

150150--225225

rr--FSH doseFSH dose

150150S8 n=59S8 n=59Triptorelin 3.75 mgTriptorelin 3.75 mgDe Placido 2005De Placido 2005

7575--150150S8 n=46S8 n=46Triptorelin 3.75 mgTriptorelin 3.75 mgDe Placido 2004De Placido 2004

7575--150150S10 n=54S10 n=54Depot agonistDepot agonistFerrarreti 2004Ferrarreti 2004

rr--LH doseLH doserr--LH startLH startAgonistAgonistAuthorsAuthors

1.  Protocoles agoniste du GnRH (D1.  Protocoles agoniste du GnRH (D éépôt)pôt)

hCG 
10,000 IU

r-LH

rr--FSHFSH + r+ r-- hLHhLH x IU FSH
fixed dose for
x days

11

x IU FSH
fixed dose for
x days

rr--FSH aloneFSH alone

Depot GnRH agonistDepot GnRH agonist

Adjust dose based 
on response

Adjust dose based 
on response

?
Steady follicular growthSteady follicular growth

8866

Effet bénéfique de l’addition de LH (150 > 75 IU / d)

RRééponse ovarienne inadaptponse ovarienne inadapt ééee



2. Analyse en fonction du taux de LH 2. Analyse en fonction du taux de LH 
àà la dla d éésensibilisation et de la  dose de FSH sensibilisation et de la  dose de FSH 

7.17.1

15.415.4

71.471.4

00

1515

3030

4545

6060

7575

p < 0.05p < 0.05

p < 0.001p < 0.001

LH < 1IU/LLH < 1IU/L FSH > 2500 IUFSH > 2500 IU
Lisi et al, 2002Lisi et al, 2002N = 38N = 38 N = 26N = 26 N = 14N = 14 N = 7N = 7

% Implantation par Cycle% Implantation par Cycle

00

rr--FSH + rFSH + r--LHLH

rr--FSHFSH



3. Analyse selon l3. Analyse selon l ’’ âgeâge

Marrs  R. et al. 2003Marrs  R. et al. 2003

15.7

30.7

23.5
21.7

1010

1515

2020

2525

3030

3535 p = 0.068p = 0.068 p = 0.230p = 0.230

< 35< 35 ≥≥≥≥≥≥≥≥ 3535
163 65147 56

31,2 30,8

13,3

36,4

00

1010

2020

3030

4040

p = 0.05p = 0.05

Humaidan Humaidan et al.et al. 20042004

97 1895 21n n

% Implantation / Cycle% Implantation / Cycle

rr--FSH + rFSH + r--LHLHrr--FSHFSH

< 35< 35 ≥≥≥≥≥≥≥≥ 3535



FSH seule FSH + LH

0

10

20

30

40

<=35 36-39 

Taux Implantation

p=0.84
OR: 1.03 (0.73-1.47)

p=0.03
OR: 1.56 (1.04-2.33)

27.8 28.6 18.9 26.7

0

10

20

30

40

50

60

<=35 36-39

Taux grossesse Clinique

p=0.76

OR: 1.07 (0.69-1.65)

p=0.18
OR: 1.37 (0.86-2.18)

57.0 55.3 41.5 49.3

Bosch  E. ASRM 2008

LH RecombinanteLH Recombinante
Protocole antagoniste du GnRHProtocole antagoniste du GnRH



Effets de lEffets de l ’’âge sur la production thâge sur la production th éécale cale 
dd’’androgandrog èènesnes

Total T 
↓↓↓↓↓↓↓↓ 55%55%

DHEA
S 

↓↓↓↓↓↓↓↓ 77%77%

Free T 
↓↓↓↓↓↓↓↓ 49%49%

Androst
↓↓↓↓↓↓↓↓ 64%64%

n = 1423

Davison et al JCEM 2005

Réponse de 17- OHP, A et T
à hCG (AUC; 96 h) corrél é

négativement à l’ âge

Piltonen et al JCEM 
2003



Hormone Chorionique (hCG) Hormone Chorionique (hCG) 

MetaMeta--analyse (Kosmas IP et al., 2009)analyse (Kosmas IP et al., 2009)

9 Etudes ( 3 Abstracts 9 Etudes ( 3 Abstracts -- 6 Prospectives )6 Prospectives )
25 25 -- 200 IU hCG  vs r.FSH 200 IU hCG  vs r.FSH -- hMGhMG

Protocoles GnRH agoniste Long, Court & antagonisteProtocoles GnRH agoniste Long, Court & antagoniste

Etudes Prospectives : NS Grossesse / OHSSEtudes Prospectives : NS Grossesse / OHSS
Protocoles Agoniste & Antagoniste : NS Grossesse / OHSSProtocoles Agoniste & Antagoniste : NS Grossesse / OHSS

Blockeel C et al., 2009Blockeel C et al., 2009

Protocole Antagonist Protocole Antagonist -- 200 IU hCG qd 6 foll > 12 mm & E2 > 600 pg/ml200 IU hCG qd 6 foll > 12 mm & E2 > 600 pg/ml
NS Grossesse / OHSSNS Grossesse / OHSS

Substitution Substitution àà FSH en fin de phase folliculaire FSH en fin de phase folliculaire 



ConclusionConclusion ss: : supplsuppl éémentation par mentation par ““ activitactivit éé LHLH””

•• Protocole long (DProtocole long (Déépot) si rpot) si rééponse inadaptponse inadaptéée e àà FSH seuleFSH seule

•• Patientes nPatientes néécessitant des doses fortes de FSH (> 2.500 UI)cessitant des doses fortes de FSH (> 2.500 UI)

•• Patientes de Patientes de ≥≥ 35 ans 35 ans 

Population GPopulation G éénnéérale rale 

Pas de différence (grossesse – naissance) 
quelque soit le protocole GnRH analogue

Quelques pistes pour la r. hLH Quelques pistes pour la r. hLH 



Questions Questions àà ddéébattrebattre

Quand dQuand déébuter la supplbuter la suppléémentation en LH ?mentation en LH ?
TrTrèès grande majorits grande majoritéé : S6 : S6 –– S8 : S8 : 

Effet de type FSH sur les rEffet de type FSH sur les réécepteurs de la granulosacepteurs de la granulosa

Quel est le ratio optimal FSH / LH ?Quel est le ratio optimal FSH / LH ?
Physiologiquement : 2 / 1Physiologiquement : 2 / 1

Quelle type de prQuelle type de prééparation utiliser ?paration utiliser ?
R. hLH & hCGR. hLH & hCG



Cycle Day
18 - 25

Day
(L1)

Day
(L7)

Day
(S1)

Day
(S8)

Day
HCG

DownDown --regulationregulation
RandomisationRandomisation

Dose Dose 
adjustmentadjustment

Response
assessment

Study Design  Study Design  
(LH Study Group)(LH Study Group)

Depo Decapeptyl  (4.2 mg)

R.LH 
(300 IU/d )

R.FSH
(150 IU/ d)

“LH priming”

LH treated group n = 75LH treated group n = 75
Control group n = 71Control group n = 71Cedrin et al. 2008

LH avant FSH : production d’ androgènes ovariens ---
augmentation du nb de follicules et de la sensibili té à la FSH



L1 S1
0

5

10

15
P = 0.009

P = 0.45

L1 S1

No Pre-treatment LH Pre-treatment

Assessment stage

AFC (n)

LH Priming LH Priming 

2

4

6

8

10

12

Oocytes Fertilization
(2PN)

Early
Cleavage

Embryos
High Grade

Mean P=0.096 *P=0.038 P=0.64 P=0.19

**

Cedrin et al., HR 2008

LH seule avant FSH : Augmentation du nombre de folli cules

Augmentation de la sensibiliité à la FSH (nb d’ovocyt es et d’embryons)



Quelle prQuelle pr ééparation utiliser ?paration utiliser ?

LH
physiologique – sécrétion 

pulsatile
demi vie  brève (6-10h)

pas d ’accumulation sérique

hCG 
non physiologique en phase 

folliculaire  
demi vie longue (48h) 
accumulation sérique 



Importance du modèle pulsatile en Endocrinologie

Conséquences d’un message hormonal non intermittent
internalisation du récepteur et non réponse cellulaire

« Down régulation cellulaire » (Ex: agoniste du GnRH)

DiffDiff éérences R.LH & hCGrences R.LH & hCG

Liaison de hCG au récepteur LH : réduction de son ex pression pd 48 h 



Take home messagesTake home messages

LH (# l’hCG) : hormone physiologique de la phase fo lliculaire

•• DDééplpl éétion LH importante et faible rtion LH importante et faible r ééponse ponse àà la FSHla FSH
•• ≥≥≥≥≥≥≥≥ 35 ans 35 ans 

Quand débuter et quel ratio FSH / LH ?

Quelles patients peuvent bénéficier de l’addition d e LH ?

Effet thécal : rôle essentiel des androgènes sur 
la stéroîdogénèse et la folliculogénèse

Dès le début du cycle (Protocole agoniste long) - rati o : 2 / 1

Quelle préparation utiliser ?

LH plus adaptée si administration quotidienne 



16161212884400

Day of cycleDay of cycle

Conclusion : A little LH means a lot !

S Hillier

Conclusion : A little LH means a lot !Conclusion : A little LH means a lot !

S HillierS Hillier

LH

FSH



Thank youThank you

for yourfor your

attention !attention !



GnRH agonist administration

hCG

FSH

Serum LH

Stimulation day: 1  2  3  4  5  6  7  8  9  10 …



hCG

Serum LH

Stimulation day: 5/6     7     8     9     10 …

FSH

antagonist


