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One size fits all ! 

• Appropriate for everyone! 

– Single type COH 

– Single type gonadotropin 

– Single dose of gonadotropin 

 

 

 

 

 

– Individualized COH (iCOH) 

 

 



What should be the measure of 

success in an IVF cycle?  

Individualized COH (iCOH)  

1. Maximum live birth rate 

2. “Enough” ovarian response ! 

3. Minimum side effects and 

complications (OHSS, multiple pregnancy) 

4. Patient friendly strategies (least injection and 

infrequent monitorization) 



• Nonlinear relation between no. of 

oocyte and LBR ! 

“Enough” ovarian response ! 
Sunkara SK et al, HR, 2011 (n= 400 135 cycles) 
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Ovarian response 
Prediction ! 

• Ovarian reserve  

– Female age 

– AFC 

– AMH 

– FSH 



Ovarian reserve tests 
Poor ovarian response (FSH, AFC, AMH) 



Ovarian reserve tests 
Multivariate models 

• Verhagen ve ark, HRU, 2008 

– 11 trials 

– Models in the of prediction of POR değil 

• Multivariate models and AFC have similar performance.  



• Broer SL et al, HRU, 2011. 
• AMH (n=9) and AFC (n=5) 

AMH: sensitivity %82,  specificty %76 

AFC : sensitivity  %82, specificity %80  

Ovarian reserve tests 
Excessive ovarian response (AFC, AMH) 
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Ovarian reserve tests 
Ongoing pregnancy (FSH, AFC, AMH) 



• La Marca et al, RBM Online, 2011 

– 2005-2008, IVF database(n=381) 

– Logistic regression (for LBR) 

• Only female age and AMH level 

For LBR, sensitivity % 79.2 and spesificity 44.2% 

Ovarian reserve tests 
Live birth rate (AMH) 



Marker Poor response Excessive response 

AMH (ng / ml)  0.7 – 1.3 (IBC and DSL) 

 

3.5 – 3.9 (Gen II) 

 

AFC (2 – 10 mm) 5 – 7  16 

 

Ovarian reserve tests 
Clinical use (AFC, AMH) 



CHANGES OF AFC IN YEARS 



AMH INSTABILITY 



Interval result 

• Broer SL et al, HRU, 2013. 

– Since ovarian reserve tests predict cycle 

cancellation but do not predict no-pregnancy, 

women should not be refrained from an IVF 

cycle based on abnormal reserve tests. 

 

– Unfortunately, OR tests are the most frequently 

used tools to tailor COH, among the available 

variables.                                     



Based on ovarian reserve 

• Expected poor ovarian responders  

• Expected hyper ovarian responders 

• Expected normal ovarian responders 



Expected normal ovarian responders 

• Best protocol? 

• Optimal type of gonadotropin ? 

• Optimal dose of gonadotropin ? 

 



Best protocol ! 
GnRH agonist vs antagonist 

• Al-Inany, Cochrane, 2011 (45 RCTs) 

– vs long agonist protocol 

– LBR: -0.86; (95%CI: 0.76 to 1.04), 9 RCTs 

• Similar for fixed and flexible protocols in subgroup analysis 

– OHSS, 21 RCTs, regular population 



Expected normal ovarian responders 
GnRH antagonist (Devroey P, 2009) 



• 2- 7 oocyte, low dose FSH/hMG, GnRH 

antagonist cycle (± anti-estrogen)  

• Verberg, HRU, 2009 (3 RCTs) 

– vs long agonist  protokol 

– Median oocyte is 6 vs 9  (p< 0.001) 

– Max IR: 5 oosit (%31) vs 10 oosit (%29) 

Expected normal ovarian responders 
Mild stimulation (ISMAAR) 



Types of Gonadotropins 

FSH 

content 

LH activity 

content 
Brand name 

HUMAN DERIVED 

HP hFSH 75 IU < 0.1 IU Fostimon, Bravelle 

hMG 75 IU 75 IU 
Pergonal, Humegon, 

Menogon 

HP hMG 75 IU 75 IU Merional, Menopur 

hCG absent 250-5,000 IU Gonasi, Choriomon, Pregnyl 

RECOMBINANT 

rFSHa 75-1,050 IU absent Gonal F 

rFSHb 50-900 IU absent Puregon, Follistim 

rLH absent 75 IU Luveris 

rCG absent 250 mg Ovidrel 

rFSHa + rLH 150 IU 75 IU Pergoveris 



• Van Wely, HRU, 2012 

• Rec FSH vs urinary (HMG, highly purified 

HMG, purified urinary FSH and highly purified urinary 

FSH) 

– 28 RCTs, 7339 patients 

– Similar LBR  (OR 0.97, 95% CI 0.87–1.08) 

• Rec FSH vs hMG  
– 11 RCTs, 3197 patients  

– Higher LBR in favor of hMG (OR 0.84, 95% CI 

0.72–0.99)2 

Expected normal ovarian responders 
Optimal type of gonadotropin ! 



• Pouwer AW, Cochrane, 2012 

– 4 RCTs (23.335 women) 

– Daily vs long acting FSH  

– Similar LBR and OHSS  

– Low dose long acting (60 – 120 mcg)  vs daily 

FSH 

• Lower LBR (OR: 0.60; 95% CI 0.40 to 0.91) 

Expected normal ovarian responders 
Long acting gonadotropin 



• The prediction of “optimum” starting 

gonadotropin dosing is a challenge 

and is currently based on physician 

preference rather than evidence 

based. 

 

• To avoid hypo- and hyper-ovarian 

response.  

 

 

Expected normal ovarian responders 
Optimal dose ! 



• Sterrenburg et al, HRU, 2011 (10 RCTs) 

– Incremental dose is related with higher no. of 

oocytes.  

Expected normal ovarian responders 
Optimal dose – no. of oocytes 



Expected normal ovarian responders 
Optimal dose – CPR 



Expected normal ovarian responders 
Optimal dose – unexpected POR 



Expected normal ovarian responders 
Optimal dose – excessive response 



• Sterrenburg et al, HRU, 2011 (10 RCTs) 

• Expected normal responders 

– Female age   : 18 – 39 

– Menstrual pattern  : Düzenli 

– BMI    : < 30 

– GnRH agonist or antagonist 

 

• Ideal dose is around 150 / day. 

• Similar for agonist and antagonist 

Expected normal ovarian responders 
Optimal dose – CPR 



Interval result 

Expected normal responders 

• Best protocol 

– Agonist = antagonist (secondary adv.) 

• Best dose of Gn 

– Around 150 IU/day 

• Best type of Gn 

– Conflict of interest in the available literature. 

– Final decision is not given, and probably will 

not… 



• Tailoring the COH (Protocol ±  Gn ± Dose) 

 

– Predictive models for the whole 

population ! 

• Univariate  

• Multivariate 



Nelson, HR, 2009 (n=538) 
≥ 15 pmol/l      : Higher CPR with GnRH antagonist = OR 4.40 (95%CI 1.95 –9.93) 

                       : Risk of hospitalisation due to OHSS= 0% vs 14%.  

iCOH-univariate models (AMH) 
Optimal protocol and dose of gonatropin 



iCOH-univariate models (AMH) 
Optimal protocol and dose of gonatropin 

Yates AP, HR, 2011 (n=769) 

% 79 vs % 87, p = 0.002) 

Increase in LBR (% 15.9  vs % 23.9, p = 0.007) 

LLL 

LLL 
MFL 

ANT 

ANT 



      131 women are randomized   

• 1. arm iCOH 

• 2. arm 150 IU, fixed 

• Definition of optimal response: 5-14 

oocytes,  

• Optimal response 77.1% vs 65.6%; 

p<0.05) 

• OPR 36.6% vs 24.4% (p<0.01). 

• Clinical use ! 

iCOH-multivariate models 
Prediction of the optimal dose of gonadotropin 



• A prospective, uncontrolled (18-centre) 

• Basal FSH, BMI, age and AFC (LLL) based doses 

– Howles CM, Current Medical Research and Opinion, 2006 

• Normo-ovulatory women aged 18–34 years  

• Overall, a median of 9.0 oocytes were retrieved. 

 

iCOH-multivariate models 
Prediction of the optimal dose of gonadotropin 



iCOH-multivariate models 
Prediction of the optimal dose of gonadotropin 



La Marca, BJOG  2012 - La Marca, J Ovarian Res 2013  

iCOH-multivariate models 
Prediction of the optimal dose of gonadotropin 



Target aim in no. of oocyte: 9 

Predictability, ≤ 35 of female age: 50.2 %  

Predictability, >35 of female age : %18.1 % 

iCOH-multivariate models 
Prediction of the optimal dose of gonadotropin 



Target aim in no. of oocyte: 9 

Predictability, ≤ 35 of female age: 55.1 %  

Predictability, >35 of female age : %25.9 % 

iCOH-multivariate models 
Prediction of the optimal dose of gonadotropin 



iCOH (current status) 
La Marca and Sunkara, HRU, 2013 



iCOH (future) 

• iCOH is feasible 

– But questionable with the available tools 

• Multivariate > univariate models 

• Proper tools ? 

– Genetic biomarkers (Gonadotropin response 

assay)  


