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Why Assess Ovarian reserve in PCOS?

 When we know that PCOS women have more follicles and are 
associated with hyper response when stimulated

 We must also know that there are a group of PCOS women 
who have poor response when stimulated and require a higher 
dose of GTs

 So assessing ovarian reserve in PCOS helps to 

 Establish treatment protocols

 Predict response to treatment 
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Which tests are best in PCOS? 

o FSH

o AMH

o AFC

o Ovarian Volume

✔

✔



USG Markers of Ovarian reserve in PCOS
 AFC - Presence of 12 or more follicles measuring 2-9 mm in diameter on day 

2 or 3 of MC 

2 − 5 mm follicular number positively correlated with the severity of the 

menstrual disorder in PCOS, being highest in women with amenorrhoea

 increased ovarian volume (>10 cm3) in absence of                                     

dominant follicle > 10 mm or CL 

Does not apply to women taking OCP, as ovarian size is reduced, even though 

the polycystic appearance may persist 

ESHRE/ASRM Consensus 2003

With use high frequency TV USG  probes the thresh hold of 2-5 mm follicles  

for diagnosis of PCOM is  ≥25 follicles per ovary     Dewailly et al HRU 2014

May be lower in Indian women who age 6 years earlier



AFC can be done using 

2 D USG

3 D USG

4 D USG with Sono AVC

Though method of  
choice to access 
response it is 

associated with 
fallacies due to inter 
and intra observer 

differences



AMH in PCOS

Serum AMH correlates with severity of PCOS and precisely 

with the severity of hyperandrogenism, oligo-

anovulation/amenorrhea  and polycycstic morphology  

Laven et al., 2004; Eldar-Geva et al., 2005; Homburg et al., 2013; Lin et al., 2011; 

Pigny et al., 2003; Piouka et al., 2009; Catteau-Jonard et al., 2012; Tal et al., 2014 

Threshhold value of 5 ng/ml has a sensitiity of 92% and 

specificity of 97%  for diagnosing PCOS 
Dewailly et al., Hum Reprod, 2011

Protocol

Experimentation on nonluteinized cells was performed on the day of
dissection. To assess AMH production with increasing follicle size in
normal ovaries, granulosa cells were counted using Trypan blue exclu-
sion and plated out at a density of 5 104 in 96-well plates in 200 l of
supplemented M199 for 48 h. The cells from each follicle were cultured
separately except those obtained from patients 4 and 6 in which cells
from two follicles of similar size were pooled (4 6 mm and 13 15
mm). After removal of serum-supplemented medium, GLCs were also
incubated in serum-free medium for 48 h.

For studies of comparative AMH production among normal, ovula-
tory (ov) PCOs, or anovulatory (anov) PCOs, cells were pooled from
follicles sized 2–10 mm from a single patient and incubated as above.
Cells from eight normal, nine ovPCOs, and six anovPCOswere cultured.
To investigate the effect of FSH, cells from normal ovaries or PCOs were
pooled from 2- to 10-mm follicles and incubatedwith orwithout purified
human FSH (5 ng/ ml; Endocrine Services, Bideford on Avon, UK) with
testosterone (5 10 7 m) added as an aromatase substrate for 48 h.
Estradiol was measured in the same medium as a marker of response
to FSH. Each experiment was performed in a minimum of triplicate
wells, and four experiments were performed in normal ovaries and eight
in PCOs. To investigate the effects of LH, cells from individual or pooled
follicles greater than 10 mm (i.e. after acquisition of LH receptors) from
five separate patients with normal ovaries and four with ovPCOs were
incubated with 5 ng/ ml LH for 48 h. Theca cells and pieces of stroma
were incubated in serum-free media without treatment for 48 h. All
reagents used were purchased from Sigma (Poole, Dorset, UK) unless
otherwise stated. AMH was measured in the cell-conditioned media
using a serum-based ELISA (Diagnostic Systems Laboratories, Oxon,
UK) (23). Initially we validated this ELISA for measurement of AMH in
cell-conditioned medium, samples diluted in parallel with serum-based
standards; there was good recovery and there was no effect of repeat
freeze/ thaw cycles.

Analyses

Mean AMH levels in follicles from normal ovaries sized 2–10 mm
were compared with levels in follicles greater than 10 mm using un-
paired Student’s t test. Comparisons among normal ovaries, ovPCOs,
and anovPCOs were performed using Kruskal-Wallis with Tukey-
Kramer post hoc test. Only follicles sized 2–10 mm from normal ovaries
were included in this latter comparison to avoid bias caused by the
increased number of small follicles fromPCOs. Due to thewide variation
in absolute AMH levels between experiments, the results from the LH-
and FSH-treated granulosa cells were calculated as a percentage of the
control with the control set at 100%. Results were compared with Mann-
Whitney test; P 0.05 was considered statistically significant.

Results

AMH production and levels in granulosa cel ls, theca,

stroma, fol l icular fluid, and GLCs from normal ovar ies

AMH was measured in follicular fluid from 14 follicles
between 3 and 12 mm in diameter. The concentration ranged
from 42 to 2240 ng/ ml (Fig. 1) with levels being highest in
fluid from small follicles and being present in very low
amounts in those follicles above 9 mm. Granulosa cells were
isolated from 17 follicles ranging in size from4 to 19mm from
13 women with normal ovaries (Fig. 1). The concentration of
AMHproduced by the cultured cells ranged from 0.025 to 1.7
ng/ ml, with the highest level again being made by cells from
the smallest follicles. Cells from follicles of greater than 10
mm produced AMH at or below the detection limit of the
assay (0.025 ng/ ml) as did GLCs, theca, and stroma (data not
shown).

Compar ison of AMH production in granulosa cel ls from

normal ovar ies, ovPCOs, and anovPCOs

The mean (range) number of follicles isolated from por-
tions of ovPCOs and anovPCOs was 13 (6–20) and 29 (18–
40), respectively, and cells from all follicles from 2 to 10 mm
were pooled. Follicle size distribution among the three
groups did not differ significantly. Levels of AMH produced
by granulosa cells from 2- to 10-mm follicles from normal
ovaries ranged from undetectable to 1.7 ng/ ml, with a mean
of 0.37 ng/ ml. There was a greater range of AMHproduction
by cultured cells from ovPCOs, with levels ranging up to 7
ng/ ml (mean 1.56), with the highest concentration again
being in medium from cells from 3- to 5-mm follicles. Me-
dium conditioned by cells from anovPCOs contained re-
markably high levels of AMH with a range of 17.22 to 42.96
ng/ ml and a mean of 27.4. This mean is 16 times higher than
the highest level from normal ovaries and 75 times higher
than the mean normal level. AMH production by granulosa
cells from normal ovaries, ovPCOs, and anovPCOs were
significantly different from each other (P 0.0005, Kruskal-
Wallis) (Fig. 2).

Effect of FSH and LH on AMH production

FSH had no effect on AMH production by granulosa cells
from normal ovaries (Fig. 3). In contrast, FSH treatment of
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FIG. 1. Left , AMH concentrat ion in fol l icular fluid from a range of
individual fol l icles isolated from women with regular ovulatory cycles
and normal ovar ies. Note the loss of AMH in fluid from foll icles
greater than 10 mm. Right , AMH concentrat ion (nanograms per mil-
l i l i ter per 50,000 cells) in granulosa cell-condit ioned medium from a
range of fol l icle sizes from normal ovar ies. AMH fell exponent ial ly as
the fol l icle size increased and again granulosa cells from foll icles
greater than 10 mm produced low or undetectable levels of AMH.
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FIG. 2. AMH concentrat ion in granulosa cell-condit ioned medium
from normal ovar ies (n 8), ovulatory (n 9), and anovulatory (n
6) PCOs. AMH product ion was significant ly different between normal
ovar ies, ovPCOs, and anovPCOs (P 0.001). The mean concentrat ion
in cells from anovPCOs was 75 t imes higher than the mean for normal
ovar ies.
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Why so much  importance is given to 
AMH?

 Inhibits
1. initial follicle recruitment – Regulates transition of primordial to 

primary follicle
2. FSH-dependent growth and selection of pre-antral and small antral 

follicles

 Down-regulates the aromatizing capacity of GC 

Produced by the granulosa cells of 
small growing follicles

highly 
expressed 
in cumulus 

cells

Actions of AMH in Ovary 

Human Reproduction Update, 2014 



In PCO, the numbers of all growing follicles is increased, resulting in a 
marked increase in serum AMH level and AFC

But

AMH considered as more sensitive marker to define follicle excess than AFC 
as it appraises more follicle classes

AMH may not be constant over 24 hours and also over the entire cycle so 
measurement on Day 2 or 3 would be ideal

AMH verses AFC to Detect Follicle Excess

Didier Dewailly et al Human Reproduction Update,, 2014 



Several Concerns Regarding The 
Performance Of AMH Assay in Past

Improper storage of samples and handling can 
affect the results

Widely variable AMH measurements made by 
the various AMH assays, even when using the 
same clinical sample

Lack of standardization of assay

Important to choose best techniques for the 
AMH assay, which will allow the comparison of 
test results between laboratories 



Fertility and Sterility Vol. 105, No. 4, April 2016

Conclusion

Similar efficiency of the different AMH assays seen to identify 

patients with PCOM provided that different threshold values are 

used for manual and automatic assays 



AMH production was on average 75 times higher per granulosa cell from 
anovulatory PCOS and 20 times higher from ovulatory                                        

PCOS than healthy ovaries
(Laura Pellatt et al J Clin Endocrinol Metab 92: 240 –245, 2007) 

Increased AMH concentrations are also found in follicular fluid 
(Das et al., 2008)

18 times higher in anovulatory PCOS as compared to ovulatory                
Pellatt et al., 2010) 

Cut-off values ofAMH have been proposed but have varying sensitivity and 
specificity                                                                           

(Pigny et al., 2006; Lin et al., 2011) 

Elevated AMH, has 91.7% specificity and 79.4% sensitivity in predicting 
amenorrhoea when the threshold AMH concentration was 11.4 ng/ml                   

(Tal et al., 2014) 

Higher AMH concentrations in PCOS patients with IR in comparison to 
those without IR (Fonseca et al., 2014)

AMH has been shown to be negatively correlated with BMI                      
(Fleming et al., 2015) 

Facts about AMH levels in PCOS



Diagnostic and Therapeutic role of AMH 
and AFC in PCOS

High AFC and/or serum AMH level could be used as 
a surrogate for diagnosis of oligo or anovulation and 

hyperandrogenism

PCOM can be replaced by AMH when diagnosing 
PCOS, both according to the PCOS-R criteria and 
the PCOS-AES criteria with a high sensitivity and 

specificity even at low AMH levels 

Determination of AMH could be used to establish 
treatment protocols, and in particular to define the 

strategy for ovulation induction  in infertile             
oligo-anovulatory women

AMH and AFC  is of value in predicting OHSS 

(Broer et al., 2011a) 



Prediction of response 

Serum AMH

Ovarian reserve

Ovarian response 

prediction

 Pretreatment 

assessment/intervention

 Decide Stimulation dose and 

regimen 

 Selecting Maturation trigger

AFC and AMH are complementary

AMH apart from predicting response has a role in 
o forecasting reproductive lifespan
o ovarian dysfunction in PCOS

TVS 

AFC – Ovarian reserve and 

prediction of response

Ovary – Cyst, Endometrioma

Hydrosalpinx

Uterine assessment



The role of AMH in ovulatory dysfunctions in PCOS 

Exaggerated AMH tone

decreases FSH induced aromatase expression in granulosa cells 

reduces the activity of the ovary-specific aromatase promoter II

Resulting follicular arrest

Very high AMH associaietd with Poor response in PCOS



Lower baseline AMH = higher probability of cycle restoration 
after weight reduction 
(3.3 vs. 5.3 ng/ml) P 0.021

was not altered by incorporating AMH (r2 0.576; P 0.001)
or fasting ghrelin (r2 0.611; P 0.001) into the model.

Discussion

We report for the first time that pretreatment AMH is a
clinical predictor of reproductive responsiveness to weight
loss in overweight women with PCOS. Women with PCOS
who respond toweight loss with improvements inmenstrual
cyclicity display significantly lower baseline AMH levels
compared with women who have no menstrual improve-
ments after weight loss. We have additionally confirmed our
previous observations that responders to weight loss pro-
grams have significantly greater reductions in surrogate
measures of insulin sensitivity (fasting insulin and HOMA)
(28).
The severity of reproductive dysfunction in PCOS is in-

fluenced by a range of factors, including adiposity, abdom-
inal adiposity, insulin resistance, and hyperinsulinemia and
hyperandrogenism. However, there has been little research
on clinical or biochemical measures that predict reproductive
outcomes after pharmaceutical or lifestyle treatment in
PCOS. In overweight women with PCOS, predictors of poor
ovulatory response (29–32), conception (33), or live birth (34)

after ovulation induction with FSH or clomiphene citrate
included elevated OGTT glucose and insulin (32), upper
body fat distribution (29), BMI, age (34), androgens (30, 31,
34), leptin (30), or follicle number or ovarian volumes (30).
However, there has been no work as yet examining pretreat-
ment characteristics that could assist in identifying subjects
who would maximally benefit from weight loss. Previously,
subjects with PCOS who show menstrual improvements af-
ter weight loss (4–6 months) have been documented as hav-
ing nometabolic differences (35), greater decreases in fasting
insulin, HOMA or insulin sensitivity (5, 28), greater de-
creases in LH (5), greater decreases in central fat (5), or
greater increases in LH and reductions in estradiol (36) after
weight loss. This current study is the first to provide a simple
clinical test to assess reproductive responsiveness to weight
loss before commencement of treatment. Furthermore, AMH
values remain relatively constant over the menstrual cycle
(37) and during oral contraceptive pill use (18), which further
increase its use as a clinical diagnostic marker of treatment
outcome.
Women with PCOS display elevated AMH levels (18–20),

which is proposed to be a direct consequence of the increased
number of preantral follicles in PCOS. Furthermore, in-
creased follicular AMH levels are reported in PCOS, and a
recent report additionally demonstrated elevated AMH pro-
duction per granulosa cell in women with PCOS compared
with controls and in anovulatory compared with ovulatory
women with PCOS (38). It is not known if this elevated
production is an intrinsic feature of PCOS or due to altered
levels of regulatory factors. We and other investigators have

FIG. 1. Changes in fast ing insulin (A) and HOMA (B) for subjects who
responded to a 32-wk weight loss intervent ion with improvements
(responders, n 15) or no improvement (nonresponders, n 11) in
menstrual cycl ici ty. Data are presented as mean SD. For conversion
from mU/l i ter to pmol/l i ter for insulin, mult iply by 6.95. Data were
assessed using repeated-measures ANOVA, with t ime as the within-
subject factor and diet as the between-subject factor . There was no
significant t ime diet interact ion for any var iables. * , Cycl icity-by-
weight loss effect (P 0.005) and reduct ion in fast ing insulin for
responders only (P 0.001). ** , Cycl icity-by-weight loss effect (P
0.011) and reduct ion in HOMA for responders only (P 0.002).

FIG. 2. AMH levels at baseline (wk 0) for subjects who responded to
a 32-wk weight loss intervent ion with improvements (responders, n
15) or no improvement (nonresponders, n 11) in menstrual cycl ici ty.
A, Data are presented as individual subject values. B, Data are pre-
sented as combined mean SD values. For conversion from pmol/l i ter
to pg/ml for AMH, mult iply by 0.014. ** , Significant differences (P
0.021) between responders and nonresponders. Data were assessed
using one-way ANOVA with menstrual cycl ici ty as the between-sub-
ject factor .
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The Use of Anti-Müller ian Hormone in Predicting
Menstrual Response after Weight Loss in Overweight
Women with Polycystic Ovary Syndrome

Lisa J. Moran, Manny Noakes, Peter M. Clifton, and Robert J. Norman

Research Centre for Reproductive Heal th (L.J.M., R.J.N.), Discipl ine of Obstetr ics and Gynaecology, Universi ty of Adelaide,
Adelaide SA 5005, Austral ia; and Commonwealth Scienti fic and Industr ial Research Organisation Human Nutr i tion
(L.J.M., M.N., P.M.C.), Adelaide 5000, Austral ia

Background: Polycyst ic ovary syndrome (PCOS) is associated with
reproduct ive and metabolic abnormalit ies, specifical ly menstrual
dysfunct ion and anovulat ion in conjunct ion with elevated pre-antral
fol l icle number and arrested fol l icular maturat ion. Although ant i-
mül ler ian hormone (AMH), an inhibitor of fol l icle recruitment and
maturat ion, is increased in women with PCOS, the usefulness of
circulat ing AMH levels as a clinical predictor of menstrual response
to weight loss in PCOS is not known.

M ethods: Overweight women with PCOS (n 26, age 32.9 5.8 yr ,
weight 98.9 20.8 kg, body mass index 36.1 7.0 kg/m2, mean SD)
fol lowed an 8-wk weight loss and 6-month weight maintenance
program.

Results: Net reduct ions in weight (4.6 4.8 kg), waist circumference
(6.0 5.3 cm), testosterone (0.3 0.6 nmol/l i ter ), fast ing insulin
(3.7 7.6 mU/l i ter ), and the homeostasis model assessment of insulin

sensit ivi ty (0.7 1.3) occurred for al l subjects over the ent ire study
durat ion. Of 26 subjects, 15 (57.7%) responded to the intervent ion
with improvements in menstrual cycl ici ty (responders). Compared to
nonresponders, responders had lower AMH levels at baseline (23.6
12.0 vs. 37.9 17.8 pmol/l i ter ; P 0.021). Only responders had
reduct ions in fast ing insulin (6.1 5.9 mU/l i ter ; P 0.001) and
homeostasis model assessment (1.3 5.9; P 0.002) with acute
weight loss (wk 0–8). Baseline AMH was most st rongly predicted by
baseline ghrel in, free testosterone, and insulin (r2 0.528; P 0.002).

Conclusions: Overweight women with PCOS who respond to weight
loss with menstrual improvements have significant ly reduced pre-
weight loss AMH and demonstrate improvements in surrogate mea-
sures of insulin resistance with weight loss. Pretreatment AMH is a
potent ial cl inical predictor of menstrual improvements with weight
loss in PCOS. (J Clin Endocr inol Metab 92: 3796–3802, 2007)

POLYCYSTIC OVARY SYNDROME (PCOS) is a common
endocrine condition in women of reproductive age

with prevalence estimated at 5–10%. Its clinical manifestation
includes insulin resistance, hyperandrogenism, an increased
prevalence of obesity and abdominal obesity, the metabolic
syndrome, impaired glucose tolerance, and type 2 diabetes
mellitus (1–3). Weight loss is a key initial treatment strategy
in obese women with PCOS, and improves insulin sensitiv-
ity, hyperandrogenism, metabolic risk factors, menstrual
function and ovulation (4–6), fertility and reproductive out-
comes (6), and reduces ovarian volume and follicle number
(4).
In PCOS, anovulation andmenstrual irregularity are char-

acterized by excessive early follicular growth with signifi-
cantly greater amounts of primary and pre-antral follicles (7),
likely caused by elevated intraovarian androgens augment-
ing thecal and granulosa cell growth (8). Furthermore, antral
follicle development is arrested at the 4- to 7-mm stage, and
dominant follicle selection is disturbed. This is proposed to
be due to factors including reduced sensitivity to FSH caused

by excessive production of local inhibitors of its action such
as anti-müllerian hormone (AMH), inhibin or estradiol (9,
10), or increased LH action due to early LH receptor gain or
excessive LH production (11). AMH is a member of the
TGF- family and is produced in the granulosa cells of early
developing follicles (12). AMH strongly correlates with the
number of antral follicles (13), and is proposed to play a role
in follicle development and function, specifically the inhibi-
tion of initial recruitment of primordial follicles (14) and the
inhibition of pre-antral and small antral follicle growth and
selection (15). Furthermore, a number of studies have dem-
onstrated that AMH is a more useful marker of ovarian
responsiveness, embryo number, or assisted reproductive
technology outcomes than other factors such as antral follicle
count, inhibin, estradiol, or FSH (16, 17).
Women with PCOS display elevated circulating AMH lev-

els compared with age and body mass index (BMI)-matched
controls with normal menstrual regularity (18–20). Further-
more, AMH levels are higher in amenorrheic women with
PCOS compared with oligomenorrhea women with PCOS in
conjunction with significantly elevated 2- to 9-mm follicle
number per ovary, and AMH has been proposed as a sur-
rogatemarker for antral follicle count in PCOS (21). Although
a number of studies have demonstrated improvements in
menstrual function and reductions in AMH after metformin
therapy in women with PCOS (20, 22, 23), the relationship of
AMH to menstrual improvements after weight loss is un-
known. Therefore, the aim of this study was to test the

First Published Online July 24, 2007
Abbreviations: AMH, Anti-müllerian hormone; BMI, body mass in-

dex; CC, carbohydrate counting; FAI, free androgen index; FC, fat count-
ing; HOMA, homeostasis model assessment; OGTT, oral glucose toler-
ance test; PCOS, polycystic ovary syndrome.
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Restoration of menstrual cyclicity
after Weight Reduction 



AMH as a predictor of Hyperresponse

Good marker to detect 

patients at risk for OHSS 

when subjected to COS

Optimal cut off 3.36 ng/ml

Sensitivity of 90.5% 

(95%CI 69.6–98.5) 

Specificity of 81.3% 

(95% CI 75.8–86.0)

Lee et al HR 2008, 
Nakhuda et al., 2006



Prior Prediction of hyperresponse (>20 oocytes) with the 
use of the AFC better: a good balance between false 

positive rates and sensitivity

Kwee, RBE 2007

Optimum Cut off 

value for AFC = >14

Sensitivity 82 %

Specificity 89 %



Sensitivity, specificity, positive and negative 
predictive values for prediction of high ovarian 
response at optimum cut off levels of variables

J Assist Reprod Genet (2009) 26:319–325

Small AFC
2-5 mm

AMH at cut off 
4.86ng/ml

Sensitivity 89% 93%

Specificity 92% 78%

PPV 0.83 0.65

NPV 0.94 0.96

AUC 0.961(0.933-0.989) 0.922(0.876-0.968)

Both are reliable markers 
for predicting response 



AMH AFC

Threshold and anticipated 
performance

Diverse range No consensus
Vary from 12-25 FNPO

Merit Trial greater association with 
ovarian response in 
univariate and multivariate 
models (Nelson et al., 2014)

weak association with
ovarian response
(Nelson et al., 2014)

Oocyte yield associated with oocyte 
yield in multivariate models
Arce et al.,2013b)

No association between AFC 
and the number of 
retrieved oocytes         
(Andersen et al., 2011; Arce 
et al., 2013a)) 

MEGASET trial 
association with number of 
blastocysts and cumulative 
live birth

Present Absent

Excessive response significant predictive 
variable 

No independent association 
observed for AFC 

Comparison between AFC and AMH in 
Predicting Response



Performance Characteristics Of Prognostic 
Models For high Ovarian Response

RCT Trials High ovarian response 

Predictor variables Performance 
characteristics 

Xpect AMH AUC: 0.77

AMH & AFC AUC: 0.80 

MEGASET AMH AUC: 0.77/0.81

AFC AUC: 0.64/0.65

Engage Age AUC: 0.64

Age & AFC AUC: 0.75 

Pursue Age AUC: 0.61

Age & AMH AUC: 0.86

Age & AMH & AFC AUC: 0.88 

Stamatina Iliodromiti et al Human Reproduction Update, Vol.21, No.6 pp. 698–710, 2015 



Can AMH levels predict treatment outcome?

CC of OI       AMH< 3.4 ng/ml     AMH >3.4 ng/ml P Value

Ovulation               97%                    48%                 <0.001 

PRs 46% 19%          0.034 
(Mahran et al., 2013) 

AMH was a weak predictor of live birth outcome following IVF 
(Iliodromiti et al., 2014) 

Day 3 AMH >3.2ng/ml           Sensitivity Specificity 

IR                                     72.1%                   72.7%

CPR                                    75.6                     77.3%

(Kaya et al., 2010) 

AMH cut-off level of 7.7 ng/ml was predictive of ovulation following LOD 
with 78% sensitivity and 76% specificity                                         
(Amer et al., 2009) 



AMH as a predictor of CPR after ART

Normo-responders DOR PCOS

Reshef Tal et al Fertility and Sterility Vol. 
103, No. 1, January 2015

OR 2.10 

(95% CI 1.82–2.41

P<.001 

OR 3.96 

(95% CI 2.57–6.10 

P<.001 

OR 1.18 

(95% CI 0.53– 2.62, 

P <.406 

AMH is excellent predictor of 
ovarian response but not of CPR   

in PCOS



Significant 
reduction in 

AMH 
concentration 
was noted

⎆ in responders to CC compared with non-

responders (El-Halawaty et al., 2007)

⎆ after 6-month metformin therapy 

(Piltonen et al., 2005) 

⎆ following LOD (Amer et al., 2009; Elmashad, 2011; 

Seyam et al., 2014; Weerakiet et al., 2007) 

⎆ following vit. D3 administration (Pal et al., 

2012; Selimoglu et al., 2010; Irani and Merhi, 2014a; 

Irani et al., 2014b) 

AMH values in response to treatment in PCOS 



Effect of ageing on Ovarian reserve 
markers in PCOS



Conclusion

 The ovarian reserve declined at a similar rate 

with age in both groups (P<0.001)

 PCOS patients had a better ovarian reserve 

across ages compared with controls (P<0.001 for 

each ovarian reserve variable) 



Rate of follicle loss per year 

was significantly slower in 

PCOS women compared with 

that in non-PCOS women at 

any age (P < 0.001) 

Pattern of the rate of decrease of AFC 

linear – PCOS 

Exponential – Non PCOS                

until 30 years of age, and then became 

similar to that of PCOS 



Age 20- 31 32-34 35-37 38 – 40 41-43 >44

AMH (ng/mL) 
(95% CI) 

Control 3.15 ± 2.90 
(2.98–3.32)

2.28 ± 1.98 
(2.06–2.48) 

1.99 ± 2.01 
(1.74–2.24) 

1.44 ± 1.31 
(1.21–1.67) 

1.43 ± 1.37 
(0.98–1.88) 

0.92 ± 0.89 
(0.43–1.41) 

PCOS 5.65 ± 4.29 
(5.10–6.20) 

4.85 ± 3.53 
(3.77–5.92) 

4.40 ± 2.92 
(3.14–5.67) 

- - -

AFC (N)

Control 15.45 ±
6.09

13.13 ±
5.73 

12.46 ±
5.44 

10.25 
±4.29 

9.76 ± 4.61 7.13 ± 4.32 

PCOS 28.65 ±
7.08 

26.11 ±
7.71 

29.61 ±
10.80 

- - -

Age-specific AMH and AFC in women 
with and without PCOS

Yuqian Cui et al Fertility and Sterility® Vol. 102, No. 1, July 2014 

AMH and AFC decreased with age in non PCOS (P< .001) which was 

not obvious in PCOS patients (P>.05) 



Effect of Aging on Markers PCOS 

With age Women with PCOS gain regular menstrual cycles 
Elting et al, 2000, 2003

Age-related decrease in AFC and AMH is slower as compared to 
those without PCOS Shalom-Paz et al 2012

The reproductive lifespan of PCOS women extends on average 2 
years beyond that of normo-ovulatory women                         
Tehrani FR et al  2010

However, older PCOS patients continue to have increased 
testosterone levels in comparison with their age-matched 
controls who have 40–60% lower levels Winters et al., 2000



Aging women with PCOS who achieve regular 
menstrual cycles have a smaller follicle cohort than 

those who continue to have irregular cycles 

Smaller follicle count with regular menstrual cycle in PCOS is 

associted with  

﹅ older age

﹅ higher FSH concentration

﹅ lower FSH-induced inhibin B increment

Mariet W. Elting et al Fertility And Sterility VOL. 79, NO. 5, MAY 2003 



Is the fertile window extended in women 
with polycystic ovary syndrome? 

 Despite a higher oocyte yield in all age groups, women with PCOS 
over age 40 had similar CPR and LBR when compared to women 
with tubal factor infertility

 Reproductive window may not be extended in PCOS and that 
patients with infertility should be treated in a timely manner 
despite indicators of high ovarian reserve 

Anuja Dokras et al Fertility and Sterility Vol. 100, No. 1, July 2013 



Take Home Message

Young women with PCOS have an increased ovarian reserve 
compared with age-matched controls

AMH level is not only the best biochemical marker of ovarian 
function but actually contributes to PCOS pathogenesis 

AFC does not enhance the predictive power of AMH 

Both AFC and AMH predict risk of OHSS

Highly elevated serum AMH concentrations are predictive of poor 
response to various treatments of PCOS including weight loss, 
ovulation induction and LOD but do not predict LBR



Thank You


