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 AMH on ovarian physiology
 Factors modulating AMH levels in women
 Prediction of quantative ovarian response in ART
 Prediction of qualitative ovarian response in ART
 AMH in ovarian reserve testing

   
 AMH in testicular physiology
 Value of AMH measurement in infertile men
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 Produced by granulosa cells , from pre-antral and antral 

follicles
 Main role : the inhibition of the early stages of follicular 

development .
 Reflect the ovarian follicular pool, follicle↓ → AMH↓
 Clinical marker of ovarian reserve and response to 

gonadotrohpins
 Prediction of quantitative and qualitative ovarian response in 

ART



  

  
 Secreted by Sertoli cell , from GA 8wks   

 Main role: the paracrine control of testicular function.

 Detected in both serum and seminal fluid →specific 
marker of Sertioli cell function →may obtain information 
on spermatogenesis 

 May use to diagnostic work-up for OAT and azoospermia 

 May use in prediction the successful sperm retrieval in 
azoospermia.
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 In vitro and in vivo study,  primordal →growing follicles became 

enhanced in absence of AMH , leading to early exhaustion of the 
primordial follicle pool

 More growing follicles were found in AMH null mice than in wild-
type mice 
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 Related to estradiol levels in follicular fluid  



  


   
    
   
 

    
 Undetectable at birth 
 Increase within 0-4y/o
 Keep stable until adult 
 Decrease to undetectable at menopause 
 Undetectable 3-5days after bil oophorectomy →solely of 

ov origin
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 Pregnancy 
 GnRH agonist treatment
 Short-term OCPs 



  

 

   
  
 

     
     
   

      
 
   
  
    

    
   
 



  

 
    
  
 Higher in insulin-R PCOS, and in amenorrheic PCOS
 May be more strongly related to PCO than to the full 

spectrum of the syndrome 
 Prospective, randomized, double blind study (Carlsen, 2009)

 Pt had diet and lifestyle counselling and metformin
 Randomized to either dexamethosone or placebo
 AMH were unaffected by 6 months in all groups 

    

 Sensitivity: 67% ;  specificity : 92%
 If sono data are not available →used as a diagnostic criteria 

instead of follicle count 



  

 
     
   
   
  
  

   
   
 

    
  
   

   
 
 Smoking
 Alcohol use
 Race 
 ethnicity



  

 
 
 
   
 
 

  
 FSH ↑→induces growth of follicles →lose AMH expression 
 FSH↑→E2↑→ down-regulation of AMH and AMHII 

mRNA  (Baarends , 1995)

    
 
 



  

   
      
   
   

Higher AMH in D3 →greater no. of retrieved oocytes . 
2.5 fold higher with at least 11 oocytes than <6 oocytes 

AFC and AMH perform similar 
power to predict ov response 



  

       
     
 
 compared value of AMH and AFC in prediction ovarian 

response in IVF
 No significant difference 

    
     
   
   
  
     



  

  
  

  
   
 No. of developed follicle
 No. of retrieved ooctyes 
 Cycle cancellation 

   
   
   
  

   
  


 Age, basal FSH, inhibin B , AFC , ov vol , AMH



  

 AMH in prediction of poor repsonse to FSH
    Sensitivity : 41-97 % ;  specificity : 41-100%



  

     
         
       
  

      
    



  

  


 Menstrual cycle - Independent marker 
 Stable and very low inter- and intra-cycle variability 


 Immunotech-Beckamn Coulter  and DSL
 Now both produced by a single company 
 Similar AMH values 

 Automated system for AMH will be availabe within 2 yrs 



  

 
 AMH measurement prior to gonadotrophin secretion, may 

be useful in the prediction of women at risk for poor-
response or no response to gonadotrophins .

 AMH is menstrual-independent →a reliable marker of 
ovarian reserve , measured independently of the day of the 
cycle .



  

 
  
   
  
 
 Mild and moderate : 15-20%
 Severe :1-3%
 Specific risk factors : young age, low BMI, signs of 

PCOS, previous history of OHSS, high E2 on the day 
of hCG.

 Key to preventing OHSS: recognize the risk factors 



  

    
   
  
   



  

      
    
     




  

   
 
  
  
   
 
    
 



  

 
 

 
  
  
  
            
           

      
       
   
   



  

   
 
       



 AMH in follicular fluid : 3times higher in small than in 
large follicles

 Positive correlation with the no. of early antral follicles on 
D3,  growing follicles on the day of hCG and oocytes 
retrieved 

      → AMH indicate not only 
that the no. of antral 
follicles is increased , 
but also that each 
follicle produces more AMH 
individually.



  

   
 Embryo implantation , clinical pregnancy and ongoing 

pregnancy rate increase dramatically from the low to the 
high follicular fluid AMH groups.

 AMH in follicular fluid may be an additional factor in the 
selection of the oocyte .

        
 AMH in follicular fluid were significantly increased who 

became pregnant in the respective IVF/ ICSI tx cycle.



  

 

   
 Implantation rate, but not pregnancy rate, was higher in the group 

with high basal AMH levels.
     
 Lack of correlation between serum AMH and embryo 

morphology and aneuploidy rate .
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 Low serum AMH levels yielded fewer ooctyes and generated 

fewer embryos 
 Higher pregnancy rate with high basal AMH levels



  

 Basal AMH does not seem to predict pregnancy or non-pregnancy , 
 but simply enables pts to be identified as being at a low or high 
probability of pregnancy after IVF. 



  

    
  
   
  
  
 



  

  
 
   
    
    
   
     
   
 

    
 
 To counsel the pts about the risk/benefit of the tx 
 To reduce the cost by denying tx to bad prognosis couples
 To individualize tx strategy



  

 
  
  
   


 Accuracy of AMH for poor response→ false positive rate 
10-20% → should not use AMH to exclude pts from IVF.

 The added value of AMH to age in the identification of 
poor response may be lower than expected.

  Basal AMH < 0.7ng/ml → live birth rate : 15%

 Serum AMH < 0.1-0.35ng/ml →very high risk for cycle 
cancellation ,  very poor prognosis → should refuse tx .

 Age alone would identify the majority of women who will 
has a cycle cancelled for absent ov response.
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 Healthy men > oligozoospermic > Azoospermic

    
      
 

   
   
   
 All studies confirmed ‘Not useful’!  



  



    
 
 

   
  
    
    

   
   
 

   
    
    



  

     
    
   
 



  

  
   


 Most centers : FSH starting dose is based on age and BMI
 Some authors: based on AMH
 Daily FSH is tailored based on the pre-IVF AMH , and 

independently of the age and BMI (Nelson, 2009; Gnoth  
2008)



  

     
   
    
       


 Predicted negligible response : AMH < 1pmol/l
 Predicted reduced response    : AMH ≥ 1, <5pmol/l  
 Predicted normal response     : AMH ≥ 5, < 15pmol/l
 Predicted high response         : AMH ≥ 15pmol/l 

 Different stimulation protocols based on above categories 
 Low AMH→ high starting FSH + GnRH antagonist
 Normal AMH → standard long protocol
 High AMH→ low starting FSH + GnRH antagonist  
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