
 

 

 

                                                                                                                                October 2020 · Volume 9 · Issue 10    Page 4097 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology 

Vedantam H et al. Int J Reprod Contracept Obstet Gynecol. 2020 Oct;9(10):4097-4101 

www.ijrcog.org pISSN 2320-1770 | eISSN 2320-1789 

Original Research Article 

A study of association between thyroid dysfunction and serum anti-

mullerian hormone levels in women presenting with infertility 

Haripriya Vedantham1, Prathyusha Tanuku2,                                                                                     

Nandini Joshi Nee Jahagirdar3*, Vasundhara Kamineni1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Infertility affects about 8-12% of couples worldwide.1,2 In 

India the prevalence is around 3.9-16.8%.3 Thyroid 

dysfunction and autoimmune thyroiditis are known risk 

factors for anovulation, menstrual irregularities, 

subfertility, polycystic ovarian disease (PCOD) and 

recurrent miscarriages, suggesting a possible effect on the 

female reproductive axis.4,5  

The prevalence of subclinical hypothyroidism among 

women is around 11% and it increases with age. The 

prevalence of subclinical and overt hyperthyroidism in 

India is 1.6% and 1.3% respectively.6 

Determination of ovarian reserve is important in the 

assessment and treatment of infertility. Among the tests 

for ovarian reserve, estimation of basal serum FSH, anti-

mullerian hormone (AMH) and antral follicular count 

(AFC) by sonography were found to be reliable. Unlike 

basal FSH, AMH levels are gonadotropin independent 

and exhibit little variation within and between cycles.7,8 

Hence AMH is considered to be a suitable biomarker of 

ovarian reserve.9,10 

Anti-Mullerian hormone (AMH), a dimeric glycoprotein 

belonging to the transforming growth factor-beta (TGF-

B) is produced by the granulosa cells of preantral and 

small antral follicles.11 The number of small antral 
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ABSTRACT 

Background: This study was conducted to study the association between thyroid dysfunction and serum AMH levels 

in women presenting with infertility. 

Methods: An institution based cross-sectional study including, was conducted at Kamineni hospital fertility clinic 

among 70 women presenting with infertility during a two year period from May 2016 to April 2018 after fulfilling 

inclusion criteria.  

Results: Hypothyroidism was the most common thyroid dysfunction observed in the study participants and 

subclinical hypothyroidism was seen predominantly. Age of the women did not seem to influence the prevalence of 

thyroid disease. Low serum AMH indicating poor ovarian reserve was observed in 70% of women over 34yrs 

suggesting a significant correlation. All the women diagnosed with overt hypothyroidism had low serum AMH levels 

and half of the women with subclinical hypothyroidism also had low serum AMH levels suggesting a close 

association between thyroid dysfunction and ovarian reserve. Women with hyperthyroidism had normal AMH levels. 

Conclusions: Serum AMH levels in infertile patients, were inversely correlated with TSH levels. 
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follicles, correlate with the size of the residual follicular 

pool. 

Although AMH functions primarily as an autocrine and 

paracrine regulator of follicular development, it appears 

in measurable amounts in the serum, therefore chosen as 

an indicator of ovarian reserve in the present study.12 

Average TSH levels in infertile women were reportedly 

higher than those in normal fertile women.13,14 

Expectedly, ovarian reserve and thereby ovarian function 

may be affected by impaired thyroid function, although 

this association has not been elucidated. While some 

studies have shown association between thyroid 

dysfunction and diminished ovarian reserve, few studies 

concluded no significant correlation.  

The present study was undertaken to determine the 

prevalence of thyroid dysfunction and the relationship 

between thyroid function and ovarian reserve among 

women presenting with infertility at our urban center.  

METHODS 

The aim was to study the association between thyroid 

dysfunction and serum AMH levels in women presenting 

with infertility. 

The study, an institution based cross-sectional study, was 

conducted at Kamineni hospital fertility clinic among 

women presenting with infertility during a two year 

period from May 2016 to April 2018. Among them, 70 

women who fulfilled the inclusion criteria were enrolled 

after obtaining an informed consent and institutional 

ethical clearance. 

Inclusion criteria 

Women presenting with primary and secondary infertility 

and age group of 25-40 years 

Exclusion criteria 

Known thyroid dysfunction on medication; PCOD; 

primary ovarian insufficiency; past ovarian surgery; and 

smoking. 

Following enrolment, demographic data was collected, 

detailed history taken and physical examination 

performed according to a preexisting proforma. Blood 

sample was collected on day 2 of cycle for thyroid 

function tests (5 ml fasting venous blood sample for 

serum TSH, T3, T4), serum AMH levels serum FSH and 

a transvaginal sonography was performed on (day 2 or 3) 

for antral follicular count. 

Lab cut off values were: TSH- 0.34-5.6 mIU/L; T3- 0.87-

1.78 ng/ml; T4- 6.09-12.23 µg/dl; Serum AMH- 2.2-6.8 

ng/ml; Serum FSH- 3.85-8.78 mIU/ml 

Statistical analysis 

Data analysis was done using Statistical package for 

social sciences (SPSS Version 16) for MS Windows. 

Categorical variables were summarized with n (%), while 

quantitative variables were summarized by mean±SD. 

Inferential Statistics: The difference in the two groups 

was tested for statistical significance using parametric 

tests such as t-test categorical variables tested by chi 

square test. P value less than 0.05 was considered 

statistically significant.  

RESULTS 

Majority of women enrolled for the study were in the age 

group of 25-29 years and the mean age was 29±3.4 years. 

Table 1: Age wise distribution of the study 

participants. 

Age (years) Frequency (n) Percentage (%) 

25-29 46 65.7 

30-34 17 24.3 

35-40 7 10.0 

Total 70 100.0 

Women with primary infertility constituted 67% (n=47) 

and those with secondary infertility constituted 33% 

(n=23).  

 

Figure 1: Prevalence of thyroid dysfunction. 

 

Figure 2: Proportion of infertile women with low 

serum AMH. 
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Thyroid dysfunction was observed in 30% of women. 

Hyperthyroidism constituted of 2.9% (n=2) while 

hypothyroidism constituted of 27.1% (n=19), out of 

which women with subclinical hypothyroidism were 20% 

(n=14) and with overt hypothyroidism were around 7% 

(n=5) (Figure 1). 

Low serum AMH levels (<2.2 ng/ml) were noted in 30% 

(Figure 2). 

Table 2: Percentage distribution of AMH in the study 

group. 

Serum AMH level 
Frequency 

(n) 
Percentage  

≤0.29 ng/ml (undetectable/ 

very low range) 
3 4.3% 

0.30-2.19 ng/ml (low range) 18 25.7% 

2.2-3.99 ng/ml 

(satisfactory) 
47 67.1% 

4-6.8 ng/ml (optimal) 2 2.9% 

Total 70 100.0% 

Table 3: Correlation between age and serum AMH. 

AGE1 × AMH cross tabulation. 

 
AMH 

Total 
2.2-68 <2.2 

AGE1 

<34 

years 

48 15 63 

76.2% 23.8% 90.0% 

>34 

years 

1 6 7 

14.3% 85.7% 10.0% 

Total 
49 21 70 

70.0% 30.0% 100.0% 

Chi square=11.497; df=1; p value=0.002 

Around 86% women with low serum AMH level were in 

the age group >34 years and there was significant 

correlation between low serum AMH and age >34 years 

(p=0.002). 

Table 4: Thyroid dysfunction × age cross tabulation. 

 

AGE 
 

Total 
<34 

years 

>34 

years 

Thyroid 

dysfunction 

Euthyroid 
44 5 49 

69.8% 71.4% 70.0% 

Thyroid 

dysfunction 

19 2 21 

30.2% 28.6% 30.0% 

Total 
63 7 70 

90.0% 10.0% 100.0% 

Chi square=0.008; df=1; p value=0.931 

As shown in Table 5, the proportion of euthyroid women 

with normal AMH levels constituted 81.6% compared to 

18.4% of them with low AMH. Among women with 

thyroid dysfunction, normal and low serum AMH levels 

were observed in 42.9% and 57.1% respectively 

suggesting a significant relation between thyroid 

dysfunction and low serum AMH levels (p=0.001). 

Table 5. Correlation between thyroid dysfunction 

with serum AMH levels. 

 
AMH  

Total Normal Low 

Thyroid 

dysfunction 

Euthyroid 
40 9 49 

81.6% 18.4% 70.0% 

Thyroid 

dysfunction 

9 12 21 

42.9% 57.1% 30.0% 

Total 
49 21 70 

70.0% 30.0% 100.0% 

Chi square=10.525 df=1, p value=0.001. 

 

Figure 3: Diagrammatic representation of AMH levels 

with respect to thyroid status. 

 

FIGURE 4: Graphical depiction of TSH and AMH of 

individual study participants by age. 

Inverse correlation was observed between serum TSH 

and AMH levels (Figure 4). 

DISCUSSION 

Hypothyroidism is the most common endocrine disorder 

in women of reproductive age and may affect fertility. 

While some studies have shown association between 

thyroid dysfunction and diminished ovarian reserve, few 

studies have concluded no significant correlation. 
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Hypothyroidism was the most common thyroid 

dysfunction observed in our study (27% versus 3%) and 

subclinical hypothyroidism was the most common 

subtype seen in 20% 0f them. The study conducted by 

Unnikrishnan et al in 2009 reported a similar distribution 

of thyroid disorders among women of reproductive age.6  

Serum AMH chosen as the biomarker for ovarian reserve 

was observed to be low (<2.2 ng/ml) in 30% of women 

(n=21), among whom a small proportion (n=3) had AMH 

in undetectable range (i.e. ≤0.29 ng/ml). The mean AMH 

in the study was 2.44 ng/ml. Similar results were 

observed in the study conducted by Kuroda et al, where 

the mean TSH was 2.55 ng/ml.15 

There was no significant association between the age of 

women and thyroid dysfunction (p value=0.931), whereas 

significant association was found between the age of 

women and their AMH levels (p value=0.002). Around 

70% of women in the age group >34 years had low serum 

AMH levels suggesting the effect of advancing age on 

serum AMH levels. Similar observations were noted in 

the previous studies conducted by Battikhi in 2016 and 

Kuroda et al in 2013.15,16 

It was observed in the present study that majority of 

women with hypothyroidism had low serum AMH level 

compared to the euthyroid women and this difference was 

statistically significant (p=0.001). These results are 

consistent with the studies conducted by Battikhi et al, 

Sammour et al, and Kuroda et al.19 Data from all these 

studies had similar observation of inverse correlation 

between serum AMH and TSH levels in infertile women 

(without any factors affecting thyroid and ovarian 

function). 

Among the hypothyroid women with low serum AMH 

level (n=12), 58.3% were having subclinical 

hypothyroidism (n=7) and 41.6% were having overt 

hypothyroidism. We have observed that all women with 

overt hypothyroidism (n=5) had low serum AMH levels 

which signifies that thyroid dysfunction may be a factor 

influencing ovarian reserve in infertile patients. 

In our study hyperthyroidism did not seem to affect 

serum AMH levels. However, a larger study need to be 

conducted to draw conclusions correlating the both. 

The study conducted by Battikhi et al to assess the 

association between thyroid dysfunction and infertile 

women at different age groups by measuring anti-

Mullerian hormone (AMH) levels in respect of fertile 

reproductive women.16 This study enrolled infertile and 

fertile women of different age groups. The results of this 

study showed that serum AMH levels in infertile patients 

(not in healthy fertile women) were inversely correlated 

with patient age and TSH levels. The limitation of this 

study was healthy fertile women of young age group i.e. 

<30 years were taken as control group and the study 

group included infertile women of <35 years to 45 years, 

with majority in age group between 36-40 years. 

Independent studies have shown an increase in incidence 

of thyroid dysfunction and decrease in AMH levels with 

advancing age (after 40 years of age).10,16 Hence 

observations from this study cannot be applied to our 

present study as all groups are not equally represented 

and matching has not been done with regard to age. 

In another study conducted by Al-Azzawi et al, negative 

correlation (correlation coefficient was -0.016) was 

observed between serum TSH and serum AMH levels.17 

However, a statistical significance was not observed 

(p=0.898). This can probably be explained by the 

differences in inclusion criteria with respect to the type of 

fertility considered and the age group under study. 

To summarise, most women enrolled for the present 

study had primary infertility. Advancing age (>34 years) 

was inversely related to serum AMH levels in these 

women. Elevated serum TSH levels were associated with 

significantly low serum AMH and this was more evident 

in the overt hypothyroidism group. Association between 

hyperthyroidism and AMH could not be determined 

because of the very small number of women with this 

condition in the study. 

Limitations of the study were small sample size and a 

single centre study limit the extrapolation of results to 

general population. 

Although the effect of subclinical hypothyroidism on 

AMH level was assessed, simultaneous testing for 

autoimmune thyroid disease would have added more 

information to study findings and probably influenced the 

results. 

CONCLUSION 

Hypothyroidism was the most common thyroid 

dysfunction observed in the study participants and 

subclinical hypothyroidism was seen predominantly. Age 

of the women did not seem to influence the prevalence of 

thyroid disease. Low serum AMH indicating poor ovarian 

reserve was observed in 70% of women over 34 years 

suggesting a significant correlation. All the women 

diagnosed with overt hypothyroidism had low serum 

AMH levels and half of the women with subclinical 

hypothyroidism also had low serum AMH levels 

suggesting a close association between thyroid 

dysfunction and ovarian reserve. Women with 

hyperthyroidism had normal AMH levels. 

From the results of this study it can be concluded that 

serum AMH levels in infertile patients, were inversely 

correlated with TSH levels. 

Recommendations 

Possibility of poor ovarian reserve in women with 

hypothyroidism needs consideration and hence estimation 
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of other ovarian markers (serum estradiol, serum FSH, 

AFC) along with AMH may help draw better 

conclusions. 
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