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AMH:n eritys granuloosasoluista

Normaali
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AMH eritys pienistä follikkeleista

AMH-pitoisuus ikääntymisen seurauksena
(skewed distributions) correlation coefficients (r) were calculated to
correlate age, follicle number, BMI, testosterone, androstenedione,
E2, inhibin B, LH and FSH data with serum AMH levels. Multiple
linear regression analysis and analysis of variance (ANOVA) were
used to adjust for the impact of BMI. Paired samples t-test (normally
distributed variables) and Wilcoxon test (variables with skewed dis-
tribution) were used to compare the changes in serum AMH levels,
ovarian follicle count and ovarian volume before and after 6 months
of metformin treatment. The limit of statistical significance was set
at P # 0.05.

Results

Serum AMH levels were 2- to 3-fold higher in women with
PCOS than in control women in all age groups (Tables I and
II). Serum AMH concentrations decreased with age in control
women, and a similar tendency was also observed in women
with PCOS (Table II). Our previous studies on control and
PCOS subjects have shown that 25, 30 and 35 years are
important cut-off points as regards the changes in female
gonadotrophin and androgen secretion (Piltonen et al., 2003).
Therefore, serum AMH levels were also analysed according
to these age divisions. Serum AMH concentrations were sig-
nificantly higher in younger PCOS subjects when the age div-
ision was set at 35 years, whereas in control women the same
difference was already observed when the age division was
set at 25 years (Table II). Interestingly, in control women
beyond the age of 38 years, serum AMH concentrations were
very low and in most subjects undetectable (,5 pmol/l),
while most women with PCOS at the same age still had high
AMH levels (10–70 pmol/l) (Figure 1).
Serum AMH levels correlated positively with those

of androstenedione and testosterone (androstenedione,

Table I. Basal serum AMH levels in control women and in women
with PCOS

Controls PCOS P-value

n 44 65
Age (years) 31.6 ^ 1.1 30.6 ^ 0.7 NS
Follicle number ,8 11.6 ^ 0.4 NA
BMI (kg/m2) 23.3 ^ 0.4 30.1 ^ 0.9 ,0.001
AMH (pmol/l) 16.7 ^ 1.8 57.8 ^ 5.7 ,0.001

Data are shown as means^ SE.
NS ¼ non-significant; NA ¼ not analysed.

Table II. Basal serum AMH levels in different age groups in control women
and in women with PCOS

Age (years) Controls PCOS P-value

AMH (pmol/l) n AMH (pmol/l) n

25 26.5 ^ 3.3 13 65.4 ^ 18.1 15 0.045
.25 12.0 ^ 1.7a 31 49.6 ^ 7.7 50 ,0.001
#30 23.4 ^ 2.7 20 63.5 ^ 10.5 32 0.001
.30 10.3 ^ 1.8a 24 43.9 ^ 9.4 33 0.002
#35 21.2 ^ 2.3 28 62.0 ^ 8.9 50 ,0.001
.35 7.7 ^ 1.5a 16 28.1 ^ 7.5a 15 0.02

Data are shown as means ^ SE.
aStatistically significant between the age groups when the age division was
set at 25, 30 or 35 years.
P , 0.001.

Figure 1. Correlation between AMH and age in control women
21–44 years (open circles, n ¼ 44) and in women with PCOS aged
16–44 years (filled circles, n ¼ 65) and correlations between follicle
number, AMH and age in women with PCOS.
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PCOS:n myöhemmän iän-fenotyyppi?

• PCOS:n tyypilliset piirteet OA ja PCO häviävät iän myötä

à Onko edelleen PCOS-dg voimassa?

Figure 1. Percentages of regular and irregular cycles in the various
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n. 30pmol/l
=4.2ng/ml

AMH-pitoisuus PCOS-naisilla

AMH-pitoisuus PCOS-naisilla
(skewed distributions) correlation coefficients (r) were calculated to
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Results

Serum AMH levels were 2- to 3-fold higher in women with
PCOS than in control women in all age groups (Tables I and
II). Serum AMH concentrations decreased with age in control
women, and a similar tendency was also observed in women
with PCOS (Table II). Our previous studies on control and
PCOS subjects have shown that 25, 30 and 35 years are
important cut-off points as regards the changes in female
gonadotrophin and androgen secretion (Piltonen et al., 2003).
Therefore, serum AMH levels were also analysed according
to these age divisions. Serum AMH concentrations were sig-
nificantly higher in younger PCOS subjects when the age div-
ision was set at 35 years, whereas in control women the same
difference was already observed when the age division was
set at 25 years (Table II). Interestingly, in control women
beyond the age of 38 years, serum AMH concentrations were
very low and in most subjects undetectable (,5 pmol/l),
while most women with PCOS at the same age still had high
AMH levels (10–70 pmol/l) (Figure 1).
Serum AMH levels correlated positively with those
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Table I. Basal serum AMH levels in control women and in women
with PCOS

Controls PCOS P-value

n 44 65
Age (years) 31.6 ^ 1.1 30.6 ^ 0.7 NS
Follicle number ,8 11.6 ^ 0.4 NA
BMI (kg/m2) 23.3 ^ 0.4 30.1 ^ 0.9 ,0.001
AMH (pmol/l) 16.7 ^ 1.8 57.8 ^ 5.7 ,0.001
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Figure 1. Correlation between AMH and age in control women
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Dewailly et al., 2014

n. 30pmol/l
=4.2ng/ml

n. 28 pmol/l
=3.9 ng/ml
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AMH ja ennustearvo PCOS-diagnoosille

Iliodromiti et al., JCEM 2013

4.7ng/ml

N= 683

GenII-assay

• Käyttöönoton ongelmia:
• Ikäspesifiset viitearvot? 
• Etnisyys
• Menetelmäkohtaiset viitearvot

• Automatisoitu vs kitti
• Muut häiritsevät tekijät

• Yhdistelmäehkäisy
• Ovariokirurgia
• GnRH-a hoito
• IVF-stimulaatio

• Ylidiagnosoimisen ja
medikalisaation riski?

Iliodromiti et al., 2013  JCEM

4.7ng/ml, iällä ei vaikutusta
Cut-off arvoon

AMH ja ennustearvo PCOS-diagnoosille

N= 683
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AMH ja PCOS -fenotyyppi

Jacob et al., Clin Endo 2017 

A = OA + H + PCO
B = OA+H
C = H+PCO
D = OA+PCO

AMH ja PCOS -fenotyyppi

a) PCO DGD: UÄ tai AMH
n = 637

OA+HA+PCO OA+HA OA+PCOHA+PCO

b) PCO DGD: UÄ
n = 612

c) PCO DGD: AMH
n = 601

Fraissinet et al., HR 2017 

AMH Cut-off
>35pmol/l =4.9ng/mL



Voisiko AMH:lla olla aktiivinen rooli
PCOS:n patogeneesissä?

AMH geenipolymorfismi ja PCOS

• AMH:n geenipolymorfismi ei
assosioitunut pelkkään PCOS 
fenotyyppiin mutta assiosioitui IR-
PCOS-fenotyyppiin Zheng et al., 2016

• Polymorfismilla ilmeinen yhteys
fenotyypin vaikeusasteen kanssa

• AMH ei ole noussut esiin laajoissa
GWAS-analyyseissä “hot-spottina”



Muut mekanismit?

AMHR2 ekspressoituu sekä hiiren, että ihmisen aivoissa

Cimino et al., Nat Rep 2016

Sikiökaudella vaeltavat
GnRH-neuronit
ekspressoivat AMHR2

Hypotalamuksen AMHR2
ekspressio

GnRH-neuronien AMHR2
ekspressio



AMH lisää GnRH-neuronien signaalia

Cimino et al., Nat Rep 2016

AMH:n yhteys LH-pulssieritykseen



Kansainvälinen PCOS-käypähoitosuositus

• CRE-PCOS Autralia Monash University, Professor Helena Teede
• >30 järjestöä mukana tukemassa hanketta (EHSRE + ASRM)
• Edustajia käypähoitoryhmissä kaikista maanosista useilta eri erikoisaloilta
• Kaikki Pohjoismaat (Islanti lukuunottamatta) edustettuna
• Potilasjärjestöt mukana
• Kattaa kaikkia PCOS:n osa-alueet

• Diagnoosi, seuranta
• Lääkehoito
• Liikunta ja elämäntapa-asiat
• Mielenterveys ja elämänlaatu
• Lapsettomuushoidot

àEi kannata AMH:n käyttämistä diagnosoimisvälineenä

• Launch ESHRE 2018 Barcelona

Kiitos


