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Objective: To determine the threshold value for anti-Müllerian hormone (AMH) in the diagnosis of 
polycystic ovarian syndrome (PCOS) in infertile Filipino women and to ascertain the correlation 
of AMH with age and body mass index of PCOS women.
Methods: A retrospective cross-sectional study was carried out on infertile Filipino women at 
the Center for Advanced Reproductive Medicine and Infertility from August 2015 to March 2020. 
The women were separated into the PCOS group and male factor infertility group. Serum AMH 
was analyzed with Access AMH chemiluminescent immunoassay by Beckman Coulter. The 
AMH threshold for the diagnosis of PCOS was computed using Youden’s index.
Results: There were 585 women included in the study, 311 (53.16%) were diagnosed 
with PCOS by the Rotterdam criteria, while 274 (46.84%) were non PCOS women. Mean 
serum AMH for PCOS was 5.88 ± 3.37 (p < 0.01). A threshold value of serum AMH above  
3.86 ng/ml was predictive of PCOS by Youden’s index with a sensitivity of 67.2%, specificity of 
77.7%, and correct classification rate of 72.1%. There was a negative correlation of AMH level 
with increasing age in both PCOS and non – PCOS group but the PCOS group had a higher 
AMH level. There was no correlation noted with AMH and body mass index in both groups.
Conclusion: AMH levels were higher in the PCOS women compared to those without the 
diagnosis. AMH threshold level could support the diagnosis of PCOS in infertile Filipino women.
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Introduction

 Polycystic ovary syndrome (PCOS) accounts 
for 80 - 90% of  anovulatory cycles1 and 25- 30% of  
infertility causes2. It is a heterogenous, multisystem 
endocrinopathy that presents with a wide 
spectrum of  clinical features such as menstrual 
irregularity, infertility, anovulation and metabolic 
disturbances with long term sequelae such as 
diabetes mellitus type II, cardiovascular diseases, 
metabolic syndrome and endometrial cancer3. The 
Rotterdam criteria is commonly used to diagnose 

polycystic ovarian syndrome, which must meet 
two out of  the following criteria: oligomenorrhea 
and/or anovulation, clinical and/or biochemical 
signs of  hyperandrogenism, and sonographic 
evidence of  polycystic ovaries (polycystic ovarian 
morphology, PCOM) defined as presence of  12 or 
more follicles in each ovary, measuring 2 - 9 mm in 
diameter, and/or increased ovarian volume more 
than 10mL. Other causes of  hyperandrogenism 
such as congenital adrenal hyperplasia, Cushing’s 
syndrome and other androgen secreting tumors4 

must be excluded.
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 The diagnosis of  PCOM has been disputed 
for various reasons: it is subjective and has a wide 
interobserver variability, many women with PCOS 
are young or adolescent and transvaginal ultrasound 
maybe too invasive5 and advances in imaging have 
led to an artificial increase in PCOM resulting in 
confusion over its use as a diagnostic criterion. The 
threshold proposed by Christ, et al. is 28 follicles 
per ovary6 which is more than twice the Rotterdam 
threshold. In another paper by Dewailly et al, > 19 
follicles were proposed as the cut off  for PCOM 
definition, however, this study also concluded that a 
serum AMH level of  35 pmol/L or 5 ng/ml is more 
sensitive and specific in the diagnosis of  PCOS than 
follicle number7.
 Anti – Mullerian Hormone or AMH is a 
glycoprotein produced by granulosa cells of  small and 
large pre-antral and small antral follicles that belongs 
to the transforming growth factor-b superfamily. It 
can be requested at any day of  the cycle because its 
level is independent of  the circulating gonadotropins 
in the body resulting in minimal intra and intercycle 
variability, although one of  AMH’s limitation is the 
lack of  international standardized assay8.
 Due to the increased number of  antral follicles, 
women with PCOS have a higher AMH value 
compared with normal women9. Histologically, 
polycystic ovaries exhibit a normal number of  
primordial follicles, but the number of  developing 
follicles is doubled10. Therefore, circulating AMH 
levels in women with PCOS are two to three times 
higher than healthy controls11. As serum AMH is 
more stable, easily performed via blood extraction 
and more objective as compared to a sonologic 
diagnosis, some papers have proposed that it can be 
a biomarker for the diagnosis of  polycystic ovarian 
syndrome.
 At present there have been several cut-off  levels 
reported of  Anti – Mullerian Hormone for the 
diagnosis of  PCOS women, however, there have been 
no published data for Filipino women. Since several 
studies have stated that AMH levels are affected by 
ethnic or racial disparities, it is important to determine 
the specific threshold level for Filipino women.

Methods

 This study is an analytical cross - sectional 
study that aimed to determine the threshold value 

of  anti-mullerian hormone for the diagnosis of  
polycystic ovarian syndrome in infertile Filipino 
women from August 2015 to December 2020. The 
study was conducted at the Center for Advanced 
Reproductive Medicine and Infertility at St Luke’s 
Medical Center. The study also intended to determine 
the demographic profile and clinical characteristics 
of  the Filipino women included in the study and to 
correlate the AMH levels with age and body mass 
index of  the study population. An age – range for 
patients with PCOS was also extracted from the 
gathered data. Upon approval of  the hospital review 
board (RPC – 026 – 02 – 21; SL – 21031), data such 
as age, AMH levels, and body mass index were 
obtained from the center’s database.
 Data were extracted from two sets of  women: 
the first group are infertile women diagnosed 
with polycystic ovarian syndrome through the 
Rotterdam criteria and the second group are those 
that underwent fertility treatment due to male factor 
(control). The age, body mass index and AMH values 
were retrieved from the database. The AMH levels 
were measured using the third generation automated 
Access AMH immunoassay by Beckman Coulter 
and reported in ng/ml. Women with incomplete 
data were excluded.

Statistical Analysis

 After the data were extracted by the investigator 
from the database, all the information was manually 
entered into an electronic spreadsheet file; and 
subsequent data processing and analysis was then 
carried out using the software, Stata 13. Descriptive 
statistics such as mean, standard deviation, median 
and range were used for continuous variables such 
as age in years, baseline levels of  the biomarkers, 
and anthropometric measurements. The frequency 
and percentage were then used for describing the 
categorical data variables such as the presence 
of  polycystic ovary syndrome, and body-mass 
index category. A series of  independent t-test 
with Welch’s correction was used to compare the 
mean age, body-mass index, and biomarker levels 
between the comparison groups. The median test 
was performed to determine differences in the 
median level of  AMH; and a chi-square test to 
compare proportion of  body-mass index category 
(e.g. normal, overweight) between the said groups. 
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Box plots were also presented to show the range of  
AMH values between these groups.
 An area under the receiver operating characteristic 
curve, or an AUROC, was created to examine the 
degree of  discrimination between the actual AMH 
values and the presence of  PCOS in the sample 
population. The associated plots showed the 
area under the curve, and yielded sensitivity and 
specificity – and the basis for determining the optimal 
cut-point to predict the occurrence of  the outcome 
was the computed using the Youden’s index and the 
trade-off  between sensitivity, specificity and overall 
correct classification rate of  the cut-point.
 The researchers then compared different 
cut-off  levels of  the AMH for determining the 
presence or absence of  PCOS – considering their 
yielded sensitivity, specificity, and overall correct 
classification rate. Another ROC was created to 
compare the area under the curve using the selected 
threshold value. The correlation used between a 
continuous variable and a dichotomous variable was 
computed using the Pearson’s correlation coefficient 
between the actual AMH levels with the age in 
years and body mass index. Scatter plots were sub-
divided to represent the pattern for those with and 
without PCOS. The level of  significance for all sets 
of  analysis was set at a p- value less than 0.05 using 
two-tailed comparisons.

Results

 The clinico-demographic characteristics of  the 
study population are presented in Table 1. A total 
of  585 women were included and there is an almost 

Characteristics Overall Non-PCOS PCOS p-value 
Frequency (%) 585 (100%) 274 (46.84%) 311 (53.16%) - 
Age in years 33.64 ± 3.92 33.49 ± 3.77 33.77 ± 4.05 0.38 
≤30 111 (18.97%)   49 (17.88%)   62 (19.94%) 0.52 
>30 474 (81.03%) 225 (82.12%) 249 (80.06%)  

Body-mass index 24.10 ± 4.23 23.76 ± 4.06 24.40 ± 4.36 0.03* 
Underweight   21 (3.59%)     6 (2.19%)   15 (4.82%)  
Normal 248 (42.39%) 135 (49.27%) 113 (36.33%)  
Overweight 123 (21.03%)   54 (19.71%)   69 (22.19%) 0.02* 
Obese I 149 (25.47%)   61 (22.26%)   88 (28.30%)  
Obese II   44 (7.52%)   18 (6.57%)   26 (8.36%)  

AMH level in ng/mL     
Mean ± SD 4.58 ± 3.04 3.10 ± 1.65 5.88 ± 3.37 <0.01* 
Median (Range) 3.63 (1.04-22.27) 2.71 (1.04-13.20) 5.13 (1.04-22.27)  

- Independent t-test with Welch’s correction, chi-square test of association, medians test 
 
 

Table 1. Clinico-demographic characteristics of  the study population

equal distribution between the two groups: PCOS 
(n=311) and non-PCOS (n=274) patients. The mean 
age of  the patients from PCOS group was 33.77, 
while in the non PCOS group was 33.49. There was 
no difference in the age of  the patients between the 
comparison groups whether seen as actual years 
(t: -0.88, df: 583, p: 0.38), or categories (X2: 8.33,  
p: 0.08). There was a higher proportion of  patients 
outside the normal body mass index classification 
(X2: 11.69, p: 0.02) and a higher value of  BMI  
(t: -1.81, df: 583, p: 0.03) in the PCOS group (24.40 
+ 4.36; p = 0.03) compared to the non PCOS group 
(23.76 + 4.06; p=0.03).
 The levels of  AMH are noted to be higher in 
women with PCOS compared to the non-PCOS 
women. The mean AMH for the PCOS group was 
5.88 ± 3.37 ng/ml which is almost doubled from 
the non-PCOS group value of  3.10 ± 1.65 ng/ml (t: 
-12.40, df: 583, p<0.01). A similar trend is also seen 
in the median of  the PCOS group (5.13 ng/ml) and 
the non-PCOS group (2.71ng/m) (z: -12.41, p<0.01). 
There is also a wider range of  AMH values among 
patients with PCOS in contrast with the narrower 
range of  AMH levels in those without PCOS as seen 
in Figure 1.
 There was a positive correlation between the 
presence of  PCOS and the levels of  the AMH (p: 0.51, 
CI: 0.45-0.57, p<0.01). The levels of  AMH decline 
as the women ages, regardless of  disease status but 
the levels of  the biomarker are higher among women 
with PCOS than otherwise as presented in Figure 2. 
In Figure 3 on the other hand, there was no observed 
pattern for BMI and AMH levels, despite the PCOS 
diagnosis of  the women.



42 PHILIPPINE JOURNAL OF REPRODUCTIVE ENDOCRINOLOGY AND INFERTILITY

Figure 1. Box-plot of  AMH levels and PCOS status

Figure 2. Two-way scatter plot of  PCOS status, actual AMH 
levels and age

 A receiver operating characteristic (ROC) curve 
for determining the presence of  PCOS (or non- 
PCOS) from the serum levels of  the AMH (Figure 
4) showed an acceptable degree of  discrimination 
(AUC: 0.80, CI: 0.76-0.83, SE: 0.02). The cut-point 
for discriminating the presence or absence of  PCOS 
using the actual levels of  the anti-Mullerian hormone 
was determined using the Youden’s index – which 
was 3.86 mg/dL.

Figure 3. Two-way scatter plot of  PCOS status, actual AMH 
levels and BMI

Figure 4. ROC curve for actual AMH levels and PCOS status

 Other than the Youden’s cut-point, there were 
two cut-points computed that were considered. A 
lower and a higher cut-point from the optimal cut-
point determined before, to examine changes in the 
specificity, sensitivity and correction classification 
rate in the sample population. The > 3.04 cut-point 
has a higher sensitivity, would accrue a higher 
number of  possible PCOS patients, while the cut-
point > 4.15 nanogram per milliliter had better 
specificity, and would have lesser yield of  potential 
PCOS patients. The receiver operating characteristic 
(ROC) curve of  the values is presented in Figure 5.
 The diagnostic characteristics of  the different 
cut-points for AMH in determining the presence of  
PCOS is presented in Table 4. The mark at 3.86 ng/
mL had the highest proportion of  correctly classified 
patients, hence this was chosen as the cut off  for 
determining patients who have PCOS.

Discussion

 The use of  AMH as a diagnostic tool for 
PCOS has been proposed as a more objective tool 
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Figure 5. ROC curve for determined cut-point for AMH levels 
and PCOS status

compared to the measurement of  polycystic ovarian 
morphology by ultrasound. The groups of  the 
study population showed similarly aged women in 
both PCOS (33.77 ± 4.05; p=0.38) and non- PCOS 
women (33.49 ± 3.77; p=0.38). The result of  the 
study showed a higher AMH mean (5.88 ± 3.37 
ng/ml; p<0.01) and median (5.13 ng/ml; range: 
1.04-22.27) in PCOS patients compared to the 
control (3.10 ± 1.65ng/ml and 2.71 ng/ml; range: 
1.04-13.20 respectively), which is attributed to the 
higher number of  preantral and small antral follicles 
of  PCOS women12,13. A two to three times higher 
levels of  AMH were reported in PCOS women 
compared to non-PCOS women14,15,16.
 The mean AMH level of  the non – PCOS group 
of  this study is 3.10 ± 1.65 ng/mL. This value is 
higher compared to the mean AMH level of  a paper 
by Novero et al17  measuring AMH levels in infertile 
Filipino women without PCOS which was reported 
to be 2.32 +/- 1.90 ng/mL. The higher mean AMH 
of  non-PCOS group in this paper is attributed to the 

fact that these women are from male factor infertility 
only and women diagnosed with premature ovarian 
failure, advanced maternal age were excluded.
 It is well established and reported in multiple 
studies that there is a negative correlation between 
the AMH level and age.18,19,20,21 A similar observation 
is also noted in this study regardless of  the diagnosis 
of  PCOS with both groups showing decreasing 
levels of  AMH as age increases, but it is noted that 
PCOS women have a higher AMH levels compared 
to control (Figure 2). As previously mentioned, 
AMH level is inversely proportional to increasing 
age, hence an age range was made (Table 3). The 
interquartile range of  AMH for PCOS is 3.39 – 7.56 
ng/ml. Analysis of  the table showed a generally 
decreasing mean AMH levels.
 There have been different reports regarding the 
effect of  body mass index on AMH levels. Some 
studies reported a negative correlation of  BMI 
and AMH among women more than or equal to 
35 years old22,23 suggesting that the lower AMH 
concentration in obese women compared to age- 
matched women of  normal BMI suggest that the 
decrease maybe due to physiological issues related 
to obesity.24 In another published paper, elevated 
BMI correlates negatively with AMH in Caucasian 
women but not in African-American, Hispanic or 
Asian25. In a paper by Simões- Pereira26 (n = 951 
women), BMI does not seem to affect AMH levels 
and that concerns on infertility in overweight and 
obese women maybe due to follicular development 
or oocyte maturation. The latter study’s conclusion 
is similar to the findings of  this study revealing no 
association between body mass index and AMH 
levels regardless of  the diagnosis of  PCOS (Figure 
3). The BMI of  both groups in this study is almost 
similar, with the PCOS group’s mean BMI of  24.40 
± 4.36; p = 0.03, while for the non-PCOS group, 
the mean BMI is 23.76 ± 4.06; p = 0.03. This may 

Age 
Category Freq. (%) Mean 

Percentiles of AMH level (ng/mL) 
5th 10th 25th 50th 75th 90th 95th 

21-25 13 (4.18%) 6.96 ± 3.94 2.07 2.63 3.63 6.35 9.51 13.20 13.39 
26-30 49 (15.76%) 5.94 ± 2.42 2.90 3.28 4.08 5.51 7.23 9.94 10.42 
31-35 137 (44.05%) 6.12 ± 3.94 2.22 2.33 3.23 5.06 7.65 11.55 13.60 
36-40 101 (32.48%) 5.35 ± 2.86 2.35 2.51 3.09 4.46 7.21 9.64 10.55 
>40 11 (3.54%) 6.24 ± 2.79 2.07 2.33 4.19 5.93 9.21 9.51 9.51 
Total 311 5.88 ± 3.37 2.25 2.51 3.39 5.13 7.56 10.42 12.73 

 

Table 3. Distribution of  serum AMH level and age category among PCOS patients
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be due to the population of  women in this study 
which are infertile couples ongoing work – up or 
treatment. These couples have been well advised by 
their physicians that lifestyle modification with diet 
and exercise will increase the chances of  successful 
outcome, hence the similar mean BMI between 
PCOS and non-PCOS.
 A receiver operating characteristic (ROC) curve 
for determining the presence of  PCOS from the 
serum AMH levels showed an acceptable degree 
of  discrimination (AUC: 0.80, CI: 0.76-0.83, SE: 
0.02) as shown in Figure 4. The cut-off  AMH 
level of  3.86 ng/mL for the diagnosis of  PCOS 
was computed using the Youden’s index, with a 
sensitivity of  67.2%, specificity of  77.7%, correct 
classification rate 72.1%, AUC: 0.72. The cut off  
was then compared to 2 points within the curve with 
the best sensitivity and best specificity (Figure 5, 
Table 4). Choosing a lower cut off  value for AMH, 
3.04 ng/ml, will improve the sensitivity (81%) but 
will result in a lower specificity (56.6%) and correct 
classification rate (69.6%), while a higher cut off  
value of  4.15 ng/ml will result in a higher specificity 
(80.7%) but will give a lower sensitivity (63.3%) 
and correct classification rate (71.5%). Hence the 
researchers decided to select the value computed 
using the Youden’s index as the threshold.
 Although at present,  international guidelines 
do not recommend using AMH as an alternative for 
the detection of  PCOM or as a single diagnostic test 
for PCOS27, the international committees recognize 
that AMH assays may become more accurate in the 
detection of  PCOM due to improved standardization 
of  assays and established cut off  levels with large 
scale validation in populations of  different ages 
and ethnicities such as the one performed by Dietz 
de Loos28, serum AMH cut-off  of  3.5 ng/mL was 
determined and achieved 85.9% sensitivity and 
specificity. After analyzing the validation cohort, 
the cut-off  achieved 82.4% (95% CI 78.6–85.8) 

Diagnostic Criteria AMH ≥3.04 AMH ≥3.86 AMH ≥4.15 
Sensitivity 81%    (76.2-85.2%) 67.2% (61.7-72.4%) 63.3% (57.7-68.7%) 
Specificity 56.6% (50.5-62.5%) 77.7% (72.3-82.5%) 80.7% (75.5-85.2%) 
Correct Classification Rate 69.6% (65.7-73.3%) 72.1% (68.3-75.7%) 71.5% (67.6-75.08%) 
Area under the Curve   0.69  (0.65-0.72)   0.72  (0.69-0.76)   0.72   (0.68-0.76) 

- Area under the curve receiver operating characteristic curve analysis, Youden’s index computation 

 

Table 4. Summary of  diagnostic parameters for AMH levels.

sensitivity and 89.8% (95% CI 86.8–92.3) specificity, 
with an AUC of  94.0% (95% CI 92.6–95.5).
 A systematic review by Iliodromiti proposed 
that AMH is a useful first line investigation in 
the identification of  women with PCOS for a cut 
off  value of  4.7ng/ml and a sensitivity of  82.8% 
and specificity of  79.4%29. The threshold of   
3.86 ng/mL for the diagnosis of  PCOS of  the 
current study is compared with threshold levels 
from different countries seen in Table 5. The cut 
- off  value of  this paper is higher than the ones 
reported by Eilersten30 in Norway (2.8 ng/ml), 
Saxena31 in India(3.44 ng/ml), Chao32 in Taiwan 
(3.5 ng/ml) and Ahmed33 in Saudi Arabia (3.19 
ng/ml), but lower than the ones reported by Yue34 
in China (8.16ng/ml and 5.89ng/ml), Wiweko35 
in Indonesia (4.45 ng/ml), Dewailly7 in France 
(4.9 ng/ml) and Homburg36 in United Kingdom 
(6.72 ng/ml). These can be attributed to ethnical 
variation between the women between the studies. 
Another explanation for the wide range of  AMH 
levels may be due to dissimilarity in the machines 
used. The papers mentioned measured AMH 
using Diagnostic Systems Laboratories, ELISA 
kit by Immunoconcept bio-detect, Immunotech – 
Beckman Coulter, and Union Immune analyzer, 
while the current paper used Access immunoassay 
by Beckmann Coulter. A similar study measuring 
AMH by Access immunoassay was performed by 
Kakkad 37 in India reporting a 3.75 ng/ml threshold 
for the diagnosis of  PCOS. This latest paper presents 
the closest value to the one reported by this paper.

Limitations and Recommendation

The main restriction of  the study is its cross-sectional 
design. A larger multi-center prospective study 
will verify the AMH threshold value for PCOS, 
relationship of  AMH levels with increasing age and 
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Author Year Country AMH threshold for PCOS (ng/ml) 
Eilersten 2012 Norway 2.8 
Ahmed 2019 Saudi Arabia 3.19 
Saxena 2018 India 3.44 
Chao 2011 Taiwan 3.5 
Kakkad 2020 India 3.75 
Wiweko 2014 Indonesia 4.45 
Dewailly 2011 France 4.9 
Homburg 2013 United Kingdom 6.72 
Yue 2018 China 8.16 (20 – 29 yo) 

5.89 (30 – 39 yo) 

Yu 2021 Philippines 3.86 
 

Table 5. Summary of  AMH Threshold values for PCOS from different papers

body mass index. Other factors that can potentially 
influence AMH levels such as environmental 
background, socio-economic status, history of  
smoking, and the presence of  other diseases were 
not characterized in this paper. A validation of  this 
study is also recommended.

Conclusion

 The results of  this study confirm that AMH levels 
are higher in PCOS women compared to women 
without the disease. The study also reiterates the 
negative correlation of  AMH with age regardless 
of  the diagnosis of  PCOS. The threshold level of  
AMH for PCOS reported in this study could serve to 
assist in the diagnosis of  PCOS in Filipino women, 
however we do not recommend the use of  AMH as 
the sole basis for the diagnosis.

Disclosure of interest

 The authors have no conflicts of  interest to 
declare.
 
References

  1. Balen  AB,  Rutherford  AJ.  Managing  anovulatory  
infertility  and  polycystic  ovary syndrome. BMJ 2007; 
335: 663–6.

  2. Clayton RN, Ogden V, and Hodgkinsonc. How common 
are polycystic ovaries in normal women and what is their 
significance for the fertility of  populations. Clin Endocrinol 
1992; 39: 623-32.

  3. Mahran A. The relationship between Anti-Mullerian 
hormone and the clinical, biochemical and sonographic 
parameters in women with polycystic ovarian syndrome. 
Middle East Fertil Soc J 2015;21(1):11-5.

  4. Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus 
Workshop Revised 2003 consensus on diagnostic 
criteria and long-term health risks related to polycystic 
ovary syndrome (PCOS). Hum Reprod 2004; 19: 41–7. 
DOI:10.1093/humrep/deh098.

  5. Duijkers I, Klipping C. Polycystic ovaries as defined by the 
2003 Rotterdam consensus criteria are found to be very 
common in young healthy women. Gynecol Endocrinol 
2010; 26(3): 152-60.

  6. Christ JP, Willis AD, Brooks ED, VandenBrink H, Jarrett 
BY, Pierson RA, et al. Follicle number, and not assessments 
of  the ovarian stroma, represents the best ultrasonographic 
marker of  polycystic ovary syndrome. Fertil Steril 2014; 
101: 280-7.

  7. Dewailly D, Gronier H, Poncelet E, Robin G, Leroy M, 
Pigny P, et al. Diagnosis of  polycystic ovary syndrome 
(PCOS): revisiting the threshold values of  follicle count on 
ultrasound and of  the serum AMH level for the definition 
of  polycystic ovaries. Hum Reprod 2011; 26: 3123-9.

  8. Reshef  T, Seifer DB. Ovarian reserve testing: a user’s guide. 
Am J Obstet Gynecol Aug 2017; 129-40.

  9. Pigny P, Jonard S, Robert Y, Dewailly D. Serum anti-
mullerian hormone as a surrogate for antral follicle count 
for definition of  the Polycystic Ovary Syndrome. J Clin 
Endocrinol Metab 2006; 91: 941–5.

10. Webber LJ, Stubbs S, Stark J, Trew GH, Margara R, Hardy 
K, Franks S. Formation and early development of  follicles 
in the polycystic ovary. Lancet 2003; 362: 1017–21.

11. Wachs DS, Coffler MS, Malcom PJ, Chang RJ. Serum 
anti-mullerian hormone concentrations are not altered 
by acute administration of  follicle stimulating hormone 
in polycystic ovary syndrome and normal women. J Clin 
Endocrinol Metab 2007; 92: 1871– 4.

12. Dumont A, Robin G, Catteau-Jonard S, Dewailly D. Role 
of  Anti-Mullerian Hormone in pathophysiology, diagnosis 
and treatment of  polycystic ovarian syndrome: a review. 
Reprod Biol Endocrinol 2015; 13: 137 DOI 10.1186/
s12958-015-0134-9.

13. Pellatt L, Hanna L, Brincat M, Galea R, Brain H, 
Whitehead S, et al. Granulosa cell production of  anti- 
Mullerian hormone is increased in polycystic ovaries. J 
Clin Endocrinol Metab 2007; 92(1): 240–5. doi:10.1210/
jc.2006-1582.



46 PHILIPPINE JOURNAL OF REPRODUCTIVE ENDOCRINOLOGY AND INFERTILITY

14. Woo H, Kim K, Rhee E, et al. Differences of  the association 
of  anti-Mullerian hormone with clinical or biochemical 
characteristics between women with and without polycystic 
ovary syndrome. Endocr J 2012; 59(9): 781–90.

15. Villarroel C, Merino P, Lopez P, et al. Polycystic ovarian 
mor- phology in adolescents with regular menstrual cycles 
is associ- ated with elevated anti-Mullerian hormone. Hum 
Reprod 2011;26(10):2861–8.

16. Pigny P, Jonard S, Robert Y, Dewailly D. Serum anti-
mullerian hormone as a surrogate for antral follicle count 
for definition of  the polycystic ovary syndrome. J Clin 
Endocrinol Metab 2006; 91: 941–5.

17. Novero VM, Yu MLN, Gamilde A, Berramende R, Sy 
ADR. Age specific serum anti-mullerian hormone reference 
values for infertile filipino women in a tertiary in-vitro 
fertilization center in the Philippines. (For publication)

18. Segawa T, Omi K, Watanabe Y, Sone Y, Handa M, Kuroda 
M, Miyauchi O, Osada H and Teramoto S. Age-specific 
values of  access anti-Müllerian hormone immunoassay 
carried out on Japanese patients with infertility: a 
retrospective large-scale study. BMC Women’s Health 
2019; 19:57.

19. Wiweko B, Prawesti DMP, Hestiantoro A, Sumapraja K, 
Natadisastra M, Baziad A. Chronological age vs biological 
age: an age related normogram for antra follicle count, 
FSH and anti-mullerian hormone. J Assist Reprod Genet 
2013; 30: 1563-7.

20. loy sl, cheung yb, fortier mv, ong cl, tan hh, nadarajah s, 
et al. age-related nomograms for antra follicle count and 
anti-mullerian hormone for subfertile Chinese women in 
Singapore. PLoS One 2017; 12(12):e0189830. https://doi.
org/10.1371/journal.pone.0189830.

21. Yoo JH, Kim HO, Cha SW, Park CW, Yang KM, Song IO, 
Koong MK, Kang IS. Age specific serum anti-Müllerian 
hormone levels in 1,298 Korean women with regular 
menstruation. Clin Exper Reprod Med 2011; 38(2): 93-7.

22. Freeman EW, Gracia CR, Sammel MD, Lin H, Lim LC, 
Strauss 3rd JF. Association of  anti-mullerian hormone levels 
with obesity in late reproductive-age women. Fertil Steril 
2007;87(1):101–6. doi:10. 1016/j.fertnstert.2006.05.074

23. Pasternak M, Christos P, Spandorfer S. The relationship 
between body mass index and anti-mullerian hormone 
levels in reproductive - age women; is there a negative 
correlation? Fert Stert  2018: 109 (3) E42- E43. DOI:https//
doi.org/10.1016/j.fertnstert.2018.02.083.

24. Su HI, Sammel MD, Freeman EW, Lin H, DeBlasis T, 
Garcia CR. Body size affects measures of  ovarian reserve  
in  late  reproductive  age  women. Menopause. 2008; 
15(5): 857–61. doi:10.1097/gme.0b013e318165981e.

25. Moy V, Jindal S, Lieman H, Buyuk E. Obesity adversely 
affects serum anti-müllerian hormone (AMH) levels in 
Caucasian women. J Assist Reprod Genet 2015 Sep; 32(9): 
1305–11. doi: 10.1007/s10815- 015-0538-7

26. Simoes-Pereira J, Nunes J, Aguiar A, Sousa S, Rodrigues C, 
Matias JS, Calhaz-Jorge C. Influence of  body mass index in 
anti-Müllerian hormone levels in 951 non-polycystic ovarian 
syndrome women followed at a reproductive medicine unit. 
Endocrine 2018 Jul;61(1):144-8. doi: 10.1007/s12020-018-
1555-y.

27. International evidence- based guideline for the assessment 
and management of  polycystic ovary syndrome. Monash 
University, Melbourne Australia 2018.

28. Dietz de Loos A, Hund M, Buck K, Meun C, Sillman 
J, Laven JSE. Establishing an anti-müllerian hormone 
(AMH) cut-off  to determine polycystic ovarian morphology 
(PCOM) supporting diagnosis of  polycystic ovarian 
syndrome (PCOS): the APHRODITE study. Fertil Steril 
2019 Sep 1;112(3):e391

29. Iliodromiti S, Kelsey TW, Anderson RA, Nelson SM. Can 
Anri-mullerian hormone predict the diagnosis of  polycystic 
ovary syndrome? a systematic review and meta-analysis 
of  extracted data. J Clin Endocrinol Metab August 2013; 
98(8): 3332-40.

30. Eilertsen TB, Vanky E, Carlsen SM. Anti-Mullerian 
hormone in the diagnosis of  polycystic ovary syndrome: 
can morphologic description be replaced? Hum Reprod 
2012; 27: 2494 –502.

31. Saxena U, Ramani M, Singh P. Role of  AMH as diagnostic 
tool for polycystic ovarian syndrome. J Obstet Gynecol India  
2018; 68(2):117-22. https://doi.org/10.1007/s13224-017-
1066-4.

32. Chao KC, Ho CH, Shyong WY, et al. Anti-Mullerian 
hormone serum level as a predictive marker of  ovarian 
function in Taiwanese women. J Chin Med Assoc 2012;75: 
70–4.

33. Ahmed N, Batarfi AA, Bajouh OS, Bakhashab S. Serum 
anti-müllerian hormone in the diagnosis of  polycystic 
ovary syndrome in association with clinical symptoms. 
Diagnostics 2019;9(4).

34. Yue CY, Lu LKY, Li M, Zhang QL, Ying CM. Threshold 
value of  anti-mullerian hormone for the diagnosis of  
polycystic ovary syndrome in Chinese women. PLos One 
2018; 13(8):e0203129. https://doi.org/10.1371/journal.
pone.0203129.

35. Wiweko B, Maidarti M, Dwi Priangga M, Shafira N, 
Fernando D, Sumapraja K, Natadisastra M, Hestiandoro 
A. Anti-mullerian hormone as a diagnostic and prognostic 
tool for PCOS patients. J Assist Reprod Genet 2014; 31: 
1311–6 DOI 10.1007/s10815-014-0300-6.

36. Homburg R, Ray A, Bhide P, et al. The relationship of  
serum anti- Mullerian hormone with polycystic ovarian 
morphology and poly- cystic ovary syndrome: a prospective 
cohort study. Hum Reprod 2013; 28(4): 1077–83.

37. Kakkad V, Reddy NS, Nihlani H, Gundewar T. Age-
related diagnostic threshold of  anti-Müllerian hormone for 
polycystic ovarian syndrome. Int J Gynecol Obstet First 
published: 04 December 2020. https://doi.org/10.1002/
ijgo.13515


