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Stages of Reproductive Aging Workshop - STRAW 

Harlow SD et al.:J Clin Endocrinol Metab 97: 1159–1168, 2012 
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Ovarian primordial and nongrowing follicle counts, total ovarian 
antral follicle counts, and biomarkers of ovarian reserve for 

STRAWstages 

Hale GE, et al.,:J. Steroid Biochem. Mol. Biol. (2013) 
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When AMH levels fall below detectable levels, 
women at the menopausal transition will progress 

to menopause within 3 years. 

Kaori I et al.:Menopause, Vol. 20, No. 2, 2013 

n.29 
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n.15 
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Relationship endocrine and USG findings with age. 

Parametre Relation with 
Age 

FSH 

LH 

İnhibin-B 

Östradiol 

Progesteron 

Anti-Müllerien hormon 

Over volümü 

Antral Folikül sayısı 

+ 

- 

+ 

+ 

- 

+++ 

+ 

++ 



SŞ 

Secretion from 
primary and small 
antral folicles. 

Secretion from  
granulosa cells. 

Minimal interaction 
with FSH.  

Only marker for 
ovarian folicular 
function.  

Visser, J. A. et al. Nat. Rev. Endocrinol 10:331, 2012 
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La Marca A. Et al.:Human Reproduction, Vol.24, No.9 pp. 2264–2275, 2009 
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Schematic model ofAMH actions in the ovary 

Dewailly D et al.: Human Reproduction Update, 20: 370–385,  2014 



SŞ 

Decreased follicles in menopausal transition 

De Vos M et al.:Lancet 2010; 376: 911–21 
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AMH from intrauterine life to menopause 

Kelsey TW et al.: doi:10.1371/journal.pone.0022024, 2011 

n.3260 
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AMH nomograms: %10-%50-%90 percentile 
n.804 

Lie Fong S et al.: J Clin Endocrinol Metab 97: 4650–4655, 2012 

n,804 
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AMH values vs  age n.21226 

n.21226 

Lee JY et al.: Acta Obstetricia et Gynecologica Scandinavica 91:970, 2012 
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Only one AMH test can predict menapausal age.  
(147 women 3 AMH measurement in 3 year interval) 

40-50 yaş 40-44 yaş 45-49 yaş 

Every 10 women in their late reproductive age (40-50 y),  
only one will reach menopause status within 6 years if  
she has an AMH level greater than 0.39 ng/mL. 

Tehrani FR et al.:Menopause 16:797, 2009 
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Modeling Age at Menopause Using Serum 
concentration of Anti-Mullerian Hormone 

20-50 ages 1015 women (10 years) 

Tehrani FR et al.:J Clin Endocrinol Metab 98: 729–735, 2013 
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Menopausal age prediction with AMH and age 
21-46 age 257 patient (11 years) 

Broer SL et al.:J Clin Endocrinol Metab 96: 2532–2539, 2011 
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Maternal menopause age and annual decline in 
daugters AMH levels 

Maternal 
Menopause 

Age 

AMH 
concentration 
decline (%) 

<45 yaş 8,6 

46-54 yaş 6,8 

>55 yaş 4,2 

Bentzen JG: Human Reproduction, 28,:247–255, 2013 

n.527 
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La Marca A, Sighinolfi G, Papaleo E, Cagnacci A,   
Volpe A, Faddy MJ.:PLOS ONE, 8:1, 2013 

Age-dependent  
AMH-percentiles 

Estimated percentiles  
of the probability  

distribution 
of age at menopause 

and 
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POF - Terminology – Insidence 

“Premature menopause” should not be used as “premature ovarian failure” 

1. Medical failure, 
2.Confuse for patient, 
3.Harmful for patient psychology. 

Nelson LM et al.:Fertil Steril, 83:1327, 2005 

Premature ovarian failure is not early menopause. 

 Ovarian failure is not irreversible for all patients. 
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AMH in POF diagnosis 

Sahmay  S, Usta T, Erel CT, Atakul N, Aydogan B.: Elevated serum LH levels draw A 
stronger distinction between premature ovarian failure cases and elevated serum FSH 
cases than AMH.  Climacteric. 2014 Apr;17(2):197-203 
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7,34 

2,24 

PCOS (n.419) Control 

Serum AMH levels in PCOS 

Reason of AMH increase in 
PCOS; 

•Excess  follicular count 

•Increase follicular production 

Kontrol 
(n.151) 

Sahmay S, Atakul N, Aydogan B, Aydın Y, İmamoğlu M, Seyisoğlu H.  
Acta Obstet Gynecol Scand 2013 Dec;92(12):1369-74  
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AMH levels according to age in 
 PCOS - nonPCOS  

Age of 

PCOS 
(year) 

Age of 

Control 
(year) 

p 
(Age) 

AMH-

PCOS 
(ng/ml) 

AMH-

Control 
(ng/ml) 

p (AMH) 

35-40 
years 

36.4±1.6 
(n=29) 

37.0±1.4 
(n=130) 

0.06 5.4±2.2 1.7±1.3 0.001 

29-34 
years 

31.1±1.6 
(n=99) 

31.3±1.6 
(n=143) 

0.17 6.8±3.4 2.3±1.6 0.001 

23-28 
years 

25.4±1.7 
(n=174) 

26.1±1.5  
(n=83) 

0.01* 7.6±4.1 2.7±1.8 0.001 

17-22 
years 

19.4±1.9 
(n=117) 

19.9±1.3  
(n=16) 

0.31 7.8±4.5 3.9±2.5 0.001 

Sahmay S, Atakul N, Aydogan B, Aydın Y, İmamoğlu M, Seyisoğlu H.  
Acta Obstet Gynecol Scand 2013 Dec;92(12):1369-74  
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Reproductive life is longer in PCOS 

Tehrani FR et al.:Human Reprod  25: 1775–1781, 2010 

PKOS:n.85 
nPKOS:n.89 
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Interpretation ofAMH values 

AMH  ng/mL Clinical meanings 

< 0.08 Severe poor ovarian reserve 

0.08 - 0.16 Poor ovarian reserve 

0.16 - 1.5 Decreased fertility 

1.5 – 4.0 Optimal fertility 

> 4.0 Consider PCOS / OHSS  
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Summary 
• Clinical diagnosis of menopause is prior to hormonal 

evaluation . 

• Doctors  should be careful during the diagnosis of 
Premature ovarian failure, especially while using `Early 
Menopause`. 

• AMH measurements are hopeful for prediction of 
menopause.  

• Prediction of menopause is powerful in late reproductive 
life than younger women. 

• AMH measurement is not sensitive for detection of lower 
levels. (lowest level is 0.08ng/ml) 

• Spontanous cycles and even pregnancy is possible in 
undetectable AMH levels. 

www.sahmay.com 
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Eğer bir ülkede cücelerin gölgeleri  
uzamaya başlamışsa güneş batıyor demektir.  
ÇİN ATASÖZÜ 

KÜLTÜR, okumak, anlamak, görebilmek,  
görebildiğinden anlam çıkarmak,  
ders almak, düşünmek ve zekayı geliştirmektir.  
M. K. ATATÜRK 

BİR ULUSUN BÜYÜKLÜĞÜ nüfusun çokluğu ile değil,  
AKILLI VE ERDEMLİ kişilerin sayısıyla ölçülür.  
VICTOR HUGO 


