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Abstract  

 

Infertility has grown into an emergent issue in recent times. It is defined as the inability of the couple to conceive despite 

two years of co habitation and unprotected exposure to pregnancy. As there is a dearth of studies concerning infertility 

among rural population this study was taken up in Sri Siddhartha Medical College, a constituent college of SSAHE, a 

Deemed to be university which caters to rural population of Tumkur district of Karnataka with the aim of assessing the 

role of HbA1c, Vitamin D and AMH in infertile women of the above mentioned population. Our case control study 

included age matched 40 infertile women and 40 apparently healthy women. Quantification of HbA1c was by 

fluorescence immunoassay on the Fine Care analyzer. AMH was assayed on cobas e immunoassay analyzer   adopting 

chemiluminescene method. Vitamin D estimated by fully automated chemiluminescene analyzer Siemens Advia Centaur 

for 25-OH Vitamin D.  Our study revealed statistically significant (P-<0.001) increase of Blood HbA1c and serum AMH 

whereas significant (P-<0.001) decrease in serum Vitamin D levels. The present study shows that there is high prevalence 

of vitamin D deficiency, significantly elevated HbA1c levels which is marker of long term glycemic control and 

increased AMH levels which indicated anovulation in infertile women. So it is suggested that early estimation of these 

biochemical parameters and their correction would possibly lead to increased chances of conception in these infertile 

women of rural population. 
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Study of Biochemical Profile of HbA1c, Vitamin D 

and AMH in Infertile women of a Population of 

South India 

Infertility has grown into an emergent issue in 

recent times. It is defined as the inability of the couple 

to conceive despite two years of co habitation and 

unprotected exposure to pregnancy. Clinically infertility 

is defined as failure to achieve pregnancy after one year 

or more of regular unprotected sexual intercourse [1]. 

 

Infertility is classified as primary or secondary 

where primary infertility is infertility where there has 

been no conception at all and secondary infertility is 

failure of conception following a previous pregnancy. 

The causes for infertility are varied from genetic, 

environmental and other infectious diseases. There is 

also increased incidence of infertility in couples who 

postpone parenthood, couples who are exposed to stress 

and other life style issues including obesity [2].   

 

It is estimated that the global incidence of 

infertility varies from 08-12% [3] and also the estimates 

suggest that the burden of infertility is almost three 

times higher in developing countries in comparison to 

developed part of world. According to Indian society of 

Assisted Reproduction, infertility currently affects 

about 10-14% of Indian population with higher rates in 

urban areas where in one out of six couples are 

impacted[4]. 

 

The estimate also suggests that 27.5 million 

couples actively trying to conceive suffer from 

infertility in India. Infertility exposes the couple to 

intense community pressure to produce a biological 

child which leads to public health issues with serious 

social consequences. Recent data suggests that the 

incidence of infertility is increasing in rural population 

of India. The social consequences of not having 

children leads to a sense of loss which makes the couple 

view infertility as a tragedy.  This leads to social 
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implications which affect women to a greater degree 

when compared to men [5]. 

 

Definitely an amplified risk of glucose 

metabolism disorders exists in women with 

reproductive disorders.  Such women have the 

prevalence of pre-DM is 35% and the prevalence of 

DM can be as high as 10% [6]. HbA1C quantifies the 

amount of glycated hemoglobin in the blood, which 

evaluates long-term glycemic exposure. 

 

Vitamin D is named as Sunshine Hormone due 

to its synthesis in the presence of UV –rays of the Sun. 

It’s a fat soluble vitamin derived from cholesterol. 

Follicular development, differentiation and luteinization 

are significant functions of Vitamin D. Different organs 

express Vitamin D Receptor (VDR) through which 

Vitamin D enacts a major role. Vitamin D influences 

fertility and pregnancy. As suggested by studies, 

Vitamin D functions in infertility by VDR receptor 

expression on both male and female reproductive 

systems [7]. Paucity of Vitamin D is paired with 

infertility. 

 

AMH (Anti Mullerian Hormone), a dimeric 

glycoprotein, belongs to the transforming growth 

factor-β family and is secreted almost exclusively by 

the granulosa cells of the early antral follicles.  AMH 

plays a role in folliculogenesis by inhibiting primordial 

follicular recruitment and FSH-dependent growth and 

selection of antral follicles.  It is an established 

indicator of ovarian reserve and predictor of ovarian 

response in Assisted Reproductive Technologies (ART) 

[8]. Serum AMH levels are high in women with 

infertility due to an increase in the number of small 

antral follicles and an intrinsic defect of the granulosa 

cells. Ethnicity has been associated with altered age-

specific levels of AMH, with Asian women having a 

lower AMH at a given age compared to their Caucasian 

counterparts [9]. 

 

It is implied that there is derangement of 

biochemical profile of Vitamin D, HbA1c which 

quantifies the amount of glycated hemoglobin in the 

blood and is a marker of glycemic control. AMH which 

is an established marker of ovarian reserve tends to be 

high in women with infertility. 

 

As there is a dearth of studies concerning 

infertility among rural population the present study has 

been taken up in Sri Siddhartha Medical College, a 

constituent college of SSAHE, a Deemed to be 

university which caters to rural population of Tumkur 

district of Karnataka with the aim to assess the role of 

HbA1c, Vitamin D and AMH in infertile women of the 

above mentioned population. 

 

MATERIALS AND METHODS 
Our case control study included age matched 

40 infertile women and 40 apparently healthy women. 

Control group consisted of arbitrarily chosen women. 

Study population included was from rural area of 

Tumkur, Karnataka attending to SSMC Hospital. The 

time duration of study was from 2018-2019. The 

institutional ethics committee approved the study on 

human experimentation in accordance with the latest 

version of Helsinki Declaration.  Every subject gave 

written informed consent.  

 

Inclusion Criteria 

Newly diagnosed female infertile patients and 

controls in the age group 20-40 years. 

 

Exclusion Criteria 
Female patients or controls suffering from  

diabetes, hypertension and any other endocrine 

disorders, patients who had already received or were 

under treatment for infertility were excluded from 

study. Clinical investigations and questionnaires formed 

the basis of enquiry. 

 

Collection of blood 

With strict aseptic precautions, 5ml of fasting 

venous blood was drawn from median cubital/basilic 

vein on 2-5 day of menstrual cycle i.e. early follicular 

phase. Later 3ml of blood was transferred into BD red 

capped plain vacutainers and remaining 2ml into BD 

EDTA vacutainers. Plain Vacutainers were allowed to 

stand for 10 min at room temperature for clotting. At 

3000rpm they were centrifuged for 10 minutes using 

Remi8RC centrifuge. Separation of serum was done. 

All the parameters were estimated on the same day. 

 

Quantification of HbA1c was done by 

fluorescence immunoassay on the Fine Care analyzer. 

AMH was assayed on cobas e immunoassay analyzers 

(Roche Diagnostics GmbH, Germany) adopting 

chemiluminescene method. Vitamin D was estimated 

by fully automated chemiluminescene analyzer Siemens 

Advia Centaur for 25-OH Vitamin D. 

 

STATISTICAL ANALYSIS 
The data was entered in excel spread sheet. 

Data cleaning and validation was done and analyzed 

using Statistical Package for Social Sciences (SPSS-

Version 20) (IBM Corp., Armonk, NY, USA). All 

variables were tested for normality with the help of 

Kolmogorov-Smirnov test. Data was presented as Mean 

and Standard deviation for continuous variables. 

Variables were compared using an independent sample 

t-test for normally distributed data.  P-value < 0.05 was 

considered statistically significant. 
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RESULTS 
 

Table-1: Comparison of HbA1c, Vitamin D and AMH between infertile and healthy women 

Parameter Group N Mean Std. Deviation t- value P-value 

HbA1c 

(%) 

Control 40 5.13 0.59 
-9.429 <0.001 (Significant) 

Cases 40 7.47 1.46 

Vitamin D 

(ng/ml) 

Control 40 62.00 20.14 
14.869 <0.001 (Significant) 

Cases 40 14.07 3.13 

AMH 

(ng/ml) 

Control 40 4.03 0.74 
-11.756 <0.001 (Significant) 

Cases 40 7.12 1.49 

*P < 0.05 – Statistically significant 

 

 
Graph-1: Comparison of HbA1c, Vitamin D and AMH between control and cases 

 

Our study revealed statistically significant 

increase of Blood HbA1c and serum AMH whereas 

significant decrease in serum Vitamin D levels. 

 

DISCUSSION 
A significant portion of infertility may at least 

partially be explained by exposure to environmental 

factors, endocrine disruptions, and hormonal 

imbalances.  

 

Polycystic Ovarian Syndrome (PCOS) is one 

of the most widespread endocrine system disorders that 

distress women of reproductive age with a prevalence 

of 8-13% [10]. Women with PCOS are double prone to 

be hospitalized against normal .Hence precise and 

premature diagnosis of PCOS is need of the hour which 

curtails potential health hazards and financial 

expenditure. The ubiquitous presenting element of 

PCOS is Infertility. Approximately 75% of such women 

are anovulating hence PCOS is the most frequent cause 

of anovulatory infertility [11].  

 

Current study results demonstrate HbA1c was 

elevated in a higher number of patients in comparison 

to controls [12].Natural non –enzymatic glycation of 

hemoglobin occurs on exposure to plasma glucose 

which yields HbA1c. Concentration of the glucose in 

the blood directly influences the rate of formation of 

HbA1c which reflects the cumulative values of glucose 

during the last 8-12 weeks. An unstable Schiff base is 

formed by condensation of glucose with the N-end of 

each beta chain of Hb. A stable ketomine termed as 

HbA1c is produced by an amdori reshuffling,an 

irreversible process. Glucose concentration and lifespan 

of RBC in the plasma are the regulators of HbA1c. 

 

HbA1C is a fast and convenient method for 

diagnosing pre-DM in the general adult population. 

According to American Diabetes Association (ADA) 

2013 HbA1C is an acceptable method for the diagnosis 

of pre-DM in the general population [13]. When women 

visit Infertility center, it is a chance to discover the pre-

DM in disguise. Perhaps such women are undiagnosed 

as they have no symptoms at all. Individuals having 

HbA1C of 6% to 6.5%  pose  a 5-year risk of 25% to 

50% of developing DM which can be critically 

intervened  by  early identification of patients with pre-

DM[14]. 

 

The present study revealed that a greater part 

of patients had a deficit of Vitamin D.  Such results are 

in agreement with the results of previous studies 

demonstrating vitamin D dearth in reproductive age 

women [15, 16].  India is a tropical country. Though 

there is no scarcity of sunlight, Vitamin D deficiency is 

prevalent in women as mostly they stay indoors [17]. 

Vitamin D deficiency is related to many diseases. It 

predisposes to diseases or accentuates the disease 

status. Vitamin D status of patients needs notice [18]. 

One of the ailments of Vitamin D deficiency is 



 
Sathisha TG et al; Sch Int J Biochem, June., 2020; 3(6): 122-126 

© 2020 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  125 
 

Infertility. Vitamin D deficit is highly probable in 

infertile women [19]. The scarcity of Vitamin D needs 

to be recognized and supplemented for the same. 

 

Our study exposed a higher level of serum 

AMH in cases when compared to controls. Anovulatory 

infertility is mostly caused by polycystic ovarian 

syndrome (PCOS). It is multifactorial   as well as 

polygenic and perhaps the most frequent endocrine 

disorder among the reproductive age women[20]. 

Considerable aberrations of peri-follicular vascularity, 

granulosa cell function and abnormal circulating 

hormones are related to Polycystic ovary syndrome 

(PCOS). Developmental competence as well as 

deprived oocyte quality is concerned with high 

granulosa cell apoptosis, changed intrafollicular 

environment, heterogeneity of steroidogenesis amid 

every follicles  and oxidative stress leading to 

mitochondrial damage and dysfunction as well as 

epigenetic modification[21].   

 

Women with ovulatory PCOS generate 20 

folds more AMH whereas those with anovulatory  

PCOS  produce  around 75  times higher per granulosa 

cell in comparison to healthy controls[22]. Significantly 

elevated serum AMH levels in PCOS women was 

apparent in contrast to controls in  Caucasian women 

[23], as well other ethnic groups[24] which was 

corroborated by diverse authors. Our study findings are 

in accordance with above authors. 

 

CONCLUSION 
The present study shows that there is a high 

prevalence of Vitamin D deficiency, significantly 

elevated HbA1c levels which is a marker of long term 

glycemic control and increased AMH levels which 

indicated anovulation in infertile women. So it is 

suggested that early estimation of these biochemical 

parameters and their correction would possibly lead to 

increased chances of conception in these infertile 

women of rural population. 
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