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ABSTRACT 

Objective: To determine the diagnostic accuracy of Anti-Mullerian Hormone in Polycystic ovary syndrome detection, keeping 
Rotterdam criteria as a gold standard. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Armed Forces Institute of Pathology, Rawalpindi and Rehman Medical Institute, (RMI) 
Peshawar, Pakistan from Jul 2018 to Jun 2019. 
Methodology: The study included one hundred and forty clinically suspected patients of polycystic ovary syndrome (PCOS) 
of 16-45 years of age. Blood samples were analyzed for serum Anti-Mullerian Hormone analysis on Architect ci 8200 System 
using the Chemiluminescent immunoassay technique. AMH was considered positive for Polycystic ovary syndrome at a 
threshold of 4.9ng/ml. In addition, AMH's diagnostic accuracy was evaluated, considering the Rotterdam criteria of PCOS as 
a gold standard. 
Results: The mean age and mean BMI of the study subjects were 26.73±5.07 years and 30.43±4.83kg/m2, respectively. The 
mean follicle-stimulating and Luteinizing hormones were 4.34±0.68mIU/ml and 5.24±1.43mIU/ml, respectively. The mean 
Anti-Mullerian hormone of all patients was 7.79±4.62ng/ml. Sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV), the likelihood ratio of a positive test (LR+) and Likelihood ratio of a Negative Test (LR-) of Anti-
Mullerian hormone were 91.8%, 74.7%, 73.7%, 92.2%, 3.63%, 0.11%, respectively and overall diagnostic accuracy was 82.1%. 
Conclusion: Anti-Mullerian hormone can effectively determine the existence of Polycystic ovary syndrome among women of 
reproductive age and serve as a sensitive diagnostic tool for Polycystic ovary syndrome. 
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INTRODUCTION 

Polycystic ovary syndrome (PCOS) is charac-
terized by ovulatory dysfunction, hyperan-drogenism 
and ovarian morphological characteristics.1 PCOS is 
closely related to insulin resistance, in which multiple 
body functions are compromised, resulting in several 
health issues, including menstrual dysfunction, hirsu-
tism, acne, obesity, and metabolic syndrome.2,3 In 2003, 
a consensus workshop led by the European Society of 
Human Reproduction and Embryology (ESHRE) and 
the American Society of Reproductive Medicine 
(ASRM) in Rotterdam suggested that if any 2 out of 3 
requirements were met, PCOS would be present in the 
absence of other entities that could be responsible for 
this findings.4 As stated by the Rotterdam criteria, out 
of three characteristics, at least two characteristics must 
be present to label as PCOS. These characteristics are; 
chronic oligo-ovulation/ anovulation, hyperandro ge-
nism (clinical or bio-chemical), detection of polycystic 
ovaries on ultra-sound and exclusion of other 

etiologies such as congenital adrenal hyperplasia, 
androgen-secreting tumours, Cushing syndrome, 
thyroid dysfunction and hyperprolactinaemia.5 

Anti-Müllerian hormone (AMH), the trans-
forming growth factor (TGF)-β, controls follicle 
production. This hormone prevents the development 
of primordial follicles by reducing follicles' responsive-
ness to follicle-stimulating hormone (FSH), resulting in 
the pooling of small antral follicles.6 Unbalanced 
secretion of Anti-Müllerian Hormone (AMH) by 
maturing follicles in ovaries has been reported in 
PCOS.7 High serum AMH levels in females with PCOS 
presumably lead to significant anovulation and 
correlate with pathogenesis and pathophysiological 
features, including changes in intra-ovarian or extra-
ovarian variables like LH, FSH, testosterone and 
estrogen. AMH triggers follicular atresia, which can 
often correspond to the follicle pattern of females with 
PCOS.8 In PCOS women, increased levels of AMH are 
consistent with hyperandrogenism and lower rates of 
live births.9 However, the lack of an internationally 
accepted guideline for serum AMH measurement and 
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the inability to define thresholds/cut-off values makes 
it more challenging to use serum AMH concentration 
to diagnose PCOS.10 

There is limited local literature on the role of 
AMH in diagnosing PCOS. Therefore, the current 
study aims to determine the accuracy of AMH in diag-
nosing PCOS among reproductive age group women 
suspected of PCOS. 

METHODOLOGY 

The cross-sectional study at the Armed Forces 
Institute of Pathology Rawalpindi and Rehman Medi-
cal Institute (RMI), Peshawar, Pakistam, from July 2018 
to June 2019. The sample size was calculated after 
considering the anticipated prevalence of PCOS as 
19.5%, based on Rotterdam criteria. Institutional Re-
view Board/Ethics Review Committee, Rehman Medi-
cal Institute, Peshawar (RMI/RMI-REC/Approval 59) 
approved the study.  

Inclusion Criteria: Women aged 16-45 years suspected 
of PCOS due to the presence of one or more features of 
PCOS were included in the study. 

Exclusion Criteria: Women with chronic kidney di-
sease (creatinine>1.5mg/dl), diabetes mellitus, cardiac 
or respiratory disorders, and in whom one ovary           
was removed due to some complication like ectopic 
pregnancy or large ovarian cyst were excluded from 
the study. 

After taking informed consent, detailed history 
was taken. All the patients were evaluated by Rotter-
dam criteria (at least two features, chronic oligo-
ovulation and/or anovulation, clinical and/or bio-
chemical evidence of hyperandrogenism, polycystic 
ovaries on imaging). Demographic details like name, 
age, BMI, and marital status were noted. Patients with 
clinical and biochemical features suggestive of were 
evaluated by Rotterdam criteria for PCOS. 

Blood specimens were taken and analyzed in the 
laboratory for assessment of serum AMH on Architect 
ci 8200 System using the Chemiluminescent immuno-
assay technique irrespective of any specific day of the 
menstrual cycle. All the standard operating procedures 
were followed while taking blood specimens and 
Serum AMH analysis. Patients were divided into two 
groups based on Rotterdam criteria PCOS positive and 
PCOS Negative. Serum AMH levels, i.e., positive 
(>4.9ng/ml) and negative (<4.9ng/ml), were assessed 
in these two groups.11 

Statistical Package for Social Sciences (SPSS) ver-
sion 23.0 was used for the data analysis. Quantitative 

variables were expressed as mean±SD and qualitative 
variables were expressed as frequency and percen-
tages. A contingency table was generated to calculate 
sensitivity, specificity, PPV, NPV, LR+, LR- and diag-
nostic accuracy with 95% confidence intervals. The 
receiver operating characteristics (ROC) curve was 
used to determine the validity of the serum AMH test 
to differentiate PCOS from non-PCOS in clinically 
suspected patients based on an area under the curve 
(AUC) of 0.80 or more. 

RESULTS 

The mean age and mean BMI of the study subjects 
were 26.73±5.07years and 30.43±4.83kg/m2, respecti-
vely. The mean systolic blood pressure was 134.57 
±10.12mmHg, the mean diastolic blood pressure was 
83.25±6.51mmHg, and the mean waist circum-ference 
was 104.53±8.79cm. Hirsutism was present in 122 
(87.1%) patients, while acne was in 58(41.4%). The 
mean FSH, LH, testosterone and estradiol were 4.34 
±0.68mIU/ml, 5.24±1.43mIU/ml, 5.18±1.34nmol/l and 
65.04±14.54pg/ml, respectively. The mean AMH was 
were7.79±4.62ng/ml (Table-I). 

 

Table -I: Baseline Parameters of the patients (n=140) 

Parameters n(%) 

Age (years) 26.73±5.07 

Body mass index kg/m2 30.43±4.83 

Blood pressure systolic (mmHg)  134.57±10.12 

Blood pressure diastolic (mmHg)  83.25±6.51 

Hip circumference (cm)  104.53±8.79 

Follicle stimulating hormone (mIU/ml) 4.34±0.68 

Luteinizing hormone (mIU/ml) 5.24±1.43 

Testosterone (nmol/l) 5.18±1.34 

Estradiol (pg/ml) 65.04±14.54 

Anti-Mullerian Hormone (ng/ml) 7.79±4.62 

Parameters n(%) 

Hirsutism 122 (87.1%) 

Acne  58 (41.4%) 

The area under the curve (AUC) shown by the 
ROC curve of AMH for predicting PCOS was found to 
be 0.913 in the study subjects (Figure). 

 
Figure: ROC showing prediction of Polycystic ovary syndrome 
based on Anti-Mullerian Hormone level (AUC = 0.91) 
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The contingency table for AMH in patients 
suspected of PCOS is shown in Table-II.  

 

Table-II: Contingency Table for Anti-Mullerian Hormone in the 
patient with suspected Polycystic Ovary Syndrome (n-140) 

 
Polycystic Ovary Syndrome 

Positive Negative 

Anti-Mullerian 
Hormone 

Positive (≥4.56) 56(40%) 20(14.3%) 

Negative (<4.56) 5(3.6%) 59(42.1%) 
 

Sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), the likelihood 
ratio of a positive test (LR+) and Likelihood ratio of a 
Negative Test (LR-) of AMH were 91.8%, 74.7%, 73.7%, 
92.2%, 3.63%, 0.11% respectively and overall diagnostic 
accuracy was 82.1% (Table-III). 

 

Table-III: Various parameters of Diagnostic Accuracy of Anti-
Mullerian hormone in Polycystic ovary syndrome (n=140) 

Diagnostic Accuracy 
Parameters 

Value 
95% Confidence 

Interval 

Sensitivity 91.8% 81.9% to 97.2% 

Specificity 74.7% 63.6% to 83.8% 

Positive predictive value 73.7% 65.5% to 80.4% 

Negative predictive value  92.2% 83.4% to 96.5% 

Likely hood ratio+ 3.63% 2.4 to 5.34 

Likely hood ratio- 0.11% 0.05 to 0.26 

Overall Diagnostic Accuracy 82.1% 74.7% to 88.1% 

 

DISCUSSION 

PCOS is a serious and medically heterogeneous 
multifactorial disorder considered a major cause of 
androgen excess in females of the reproductive age 
group. It is associated with type II diabetes, obesity 
and associated complications, e.g., metabolic syndrome 
and cardiovascular diseases, and increased risk of 
endometrial and breast cancer.11,12 PCOS can be 
detected by ultrasound, free androgen levels (or index) 
and LH: FSH ratio. AMH has been estimated in 
previous studies to determine its diagnostic accuracy 
in different grades of PCOS.13,14 

A local cohort study found that PCOS patients 
had significantly higher levels of Body mass index, 
Luteinizing Hormone (LH), LH: FSH ratio, andro-
stenedione, testosterone, insulin and prolactin than the 
control group.15 High AMH levels in PCOS patients are 
also related to an increased risk of preterm delivery.15 

In our study, the AMH cut-off value was 
4.9ng/ml. AMH was highly sensitive (91.8%) and 
moderately specific (74.7%) for PCOS, with an overall 
diagnostic accuracy of 82.1% with AUC=0.91 and an 
AMH cut-off value of 4.9ng/ml. A meta-analysis 

demonstrated the sensitivity and specificity of 79.4% 
and 82.8%, respectively, in detecting PCOS in symp-
tomatic females with AMH cut-off value >4.7ng/ml 
while AUC was 0.87(95% CI; 0.83-0.92), similar to the 
area under the curve, i.e. 0.87 for the cumulative. ROC 
curve involving ten different trials.16 Given the strong 
association of AMH with PCOS, AMH concentration 
can be utilized as a biomarker of PCOS detection. 
Dewailly et al.(2011) observed that with AMH ≥4.9-
ng/mL, a sensitivity of 92% and specificity of 97% can 
be achieved, which is better than antral follicle count to 
discriminate PCOS among females of reproductive age 
group.17 Although one very recent meta-analysis has 
proposed that AMH≥4.7 ng/mL achieved the sensi-
tivity and specificity of 82.8% and 79.4%, respectively, 
for the diagnosis of PCOS, with AUC of 0.87, there is 
presently no general and consensual diagnostic thres-
hold of serum AMH for diagnosis of PCOS.18 Another 
study constructed a ROC curve showing AUC 0.634 
with 95% CI (0.5–0.798).19 European Society of Human 
Reproduction and Embryology guidelines (2018) do 
not recommend estimating serum AMH concentration 
as substitute for detecting polycystic ovarian morpho-
logy or as a single test product for detecting PCOS.20 

AMH can accurately diagnose PCOS in women of 
reproductive age and function as a non-interventional 
biomarker for PCOS. Thus, instead of using multiple 
criteria, we can consider performing an AMH test to 
screen PCOS. Further studies are, however, required to 
establish this marker. 

CONCLUSION 

Anti-Mullerian hormone can effectively determine the 
existence of Polycystic ovary syndrome among women of 
reproductive age and serve as a sensitive diagnostic tool for 

Polycystic ovary syndrome. 
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