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ABSTRACT              

INTRODUCTION AND OBJECTIVE: Human infertility is a global health concern partly due to its complexity in etiology as 

well as difficulty in preventing, diagnosing and treating it. Clinical and experimental studies have suggested a close relationship 

between the Hypothalamus-pituitary-thyroid axis and Hypothalamic-pituitary-ovarian axis. Therefore this study was designed to 

determine the association of serum Prolactin and thyroid profile in infertile females. 

MATERIALS AND METHODS: The study consisted of 40 diagnosed female infertile patients who availed health care facility 

at Obstetrics and Gynaecology of Gauhati Medical College and Hospital and 40 female fertile patients.Estimations of serum 

levels of Prolactin, TSH, TT3 and TT4 were done by BIO-RAD MICROPLATE READER VERSION 1.7. Statistical 

significance and correlation were done using unpaired student’s “t” test and Pearson’s correlation test. 

RESULTS: A statistically significant increase was found in serum Prolactin and TSH of infertile female patients as compared 

with control groups (p <0.0001 and p <0.01 respectively). The serum Prolactin level showed significant positive correlation with 

serum TSH (p <0.01) while serum prolactin level showed significant negative correlation with serum TT3 and TT4 (p <0.01 and 

p <0.01 respectively). 

CONCLUSION: From the present study, it shows that thyroid disorders, especially hypothyroidism, may be an important 

hormonal factor along with hyperprolactinemia in the development of female infertility and may have therapeutic applications as 

correction of thyroid disorders may reverse the infertility. 
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INTRODUCTION: 

Infertility is defined as the failure of a couple to 

achieve conception after one year of unprotected 

intercourse.
1 

This condition may be further classified 

as Primary infertility, in which no previous 

pregnancy have occurred; and Secondary infertility, 

in which a prior pregnancy, although not necessarily 

a live birth, has occurred.
1 

Although infertility is 

considered by some as primarily a woman’s problem, 

men often contribute to and are also affected.
 2 

Infertility is a global health issue, varies across 

regions of the world affecting approximately 8-12% 

couples worldwide 
3,4

.
 
The WHO estimates that 60-80 

million couples worldwide currently suffer from 

infertility.
5
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According to WHO, the national prevalence of 

primary and secondary infertility in India is 3% and 

8% respectively
6,7

.According to standard protocol, 

infertility evaluation usually identifies different 

causes, including male infertility (30%), female 

infertility (35%), the combination of both (20%) and 

finally unexplained or “idiopathic” infertility 

(15%).
8,9

 

Prolactin, a 198-amino acid polypeptide secreted by 

the anterior pituitary lactotroph, is the primary 

trophic factor responsible for synthesis of milk by the 

breast.
1 

Hyperprolactinaemia and Hypothyroidism are 

found to be closely inter-related. Measurement of 

Prolactin and thyroid hormones especially thyroid 

stimulating hormone (TSH) has been considered an 

important component of Infertility work up in 

women.
10

. Hypothyroidism or hyperthyroidism in 

females along with subclinical thyroid dysfunction 

have been found to be associated with anovulatory 

cycles, decreased fecundity and increased morbidity 

during pregnancy by number of authors.
11,12,13 

Hyperprolactinemia which results from a 

longstanding primary hypothyroidism may result in 

ovulatory dysfunctions ranging from inadequate 

corpus luteal progesterone secretion to 

oligomennorhoea or ammenorhoea.
14 

Amenorrhoea 

occurs in hypothyroidism due to 

hyperprolactinaemia, which results from a defect in 

the positive feedback of oestrogen on LH, and 

because of the suppression of LH and FSH.
15

 

Thyroid dysfunction is implicated in a broad 

spectrum of reproductive disorders, ranging from 

abnormal sexual development to menstrual 

irregularities and infertility.
16,17

 Hypothyroidism is 

associated with increased production of TRH, which 

stimulates pituitary to secrete TSH and Prolactin. 

Hyperprolactinemia adversely affects the fertility 

potential by impairing pulsatile secretion of GnRH 

and hence interfering with ovulation.
18,19 

Even in the 

absence of hyperprolactinaemia, hypothyroidism may 

itself contribute to infertility. 
20

 

METHODS: 

STUDY POPULATION: The study was conducted 

in the Department of Biochemistry, Gauhati medical 

college and hospital (GMCH) in collaboration with 

the Department of Obstetrics and Gynaecology, 

GMCH between August 2015 to July 2016. The 

study subjects were recruited from the out patient 

department(OPD) of Department of Obstetrics and 

Gynaecology of GMCH while the age matched 

control population were randomly drawn from the 

general population. The study consisted of a total of 

80 participants. The study was conducted in two 

broad groups as follows:- 

1.    CASE-        This group includes 40 female 

patients 20-40 years of age with either Primary or 

Secondary Infertility. 

2. CONTROL-   This group includes 40-age matched 

female patients without Infertility. 

EXCLUSION CRITERIA: 

All patients in this study had no history of tubal 

factors abnormalities, congenital anomaly of 

urogenital tract, history of thyroid disease or thyroid 

medications, previous thyroid surgery and husbands 

with male factor infertility. 

SAMPLE COLLECTION AND ANALYSIS: 

Taking all aseptic and antiseptic precautions, 5ml of 

blood was drawn from the median cubital vein. 

Estimations of Serum Prolactin, TSH, TT3 and TT4 

were done by using BIO-RAD 680 ELISA microplate 

reader version 1.7. Fasting Plasma Glucose and 

Serum Creatinine were done using MERCK microlab 

300 Semiautoanalyser. 

ETHICS: 
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This work has been sanctioned by the Instituitional 

Ethics Committee, Gauhati Medical College , vide 

letter no MCI/02/2015/116 dated 14
th

 October 2015. 

RESULTS: 

BIOCHEMICAL PARAMETERS IN 

INFERTILE FEMALE PATIENTS:  

A statistically significant increase was found in 

serum Prolactin and TSH of infertile female patients 

as compared with control groups (p <0.0001 and p 

<0.01 respectively) while serum TT3 and TT4 were 

significantly decreased (p <0.05 and p <0.0001 

respectively) in the case group. 

CORRELATION BETWEEN THE 

PARAMETRS: 

The serum Prolactin level showed significant positive 

correlation with serum TSH (p <0.01) while serum 

prolactin level showed significant negative 

correlation with both serum TT3 and TT4 (p <0.01 

and p <0.01 respectively). 

 

 

TABLES AND FIGURES: 

S.NO PARAMETER CASE 

    (mean±SD) 

CONTROL 

(mean±SD) 

p-value 

1. PROLACTIN (ng/ml) 37.89 ± 25.24 11.06  ± 3.13 <0.0001*** 

2. TSH (µIU /ml)   6.94 ± 5.93 4.04 ± 1.16   0.0033* 

3. TT3 (ng/ml)   0.67 ± 0.30 0.81 ± 0.17   0.0117* 

4. TT4 (µg/dl)    5.92 ± 2.18 8.03  ± 1.13 <0.0001*** 

 

Table 1.1 Shows Mean ± SD of various parameters in the case and control groups. 

PARAMETERS r value  P value  

TSH 0.555  0.0002
**

  

TT3 -0.42  0.008*  

TT4 -0.48  0.002* 
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TABLE 1.2: CORRELATION OF PROLACTIN WITH OTHER BIOCHEMICAL PARAMETERS. 

                  

*Significant(P<0.05), **Very significant(P<0.001), ***extremely significant(P<0.0001).                                                                               

 

Graph 1.1: Showing comparision of mean Prolactin in cases and controls. 

 

 

Graph 1.2: showing comparision of mean TSH in cases and controls. 
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Figure 1: showing correlation of Prolactin with TSH in Infertile patients. 

DISCUSSION:  

Measurement of Prolactin and thyroid hormones 

especially thyroid stimulating hormone (TSH) has 

been considered an important component of 

Infertility work up in women.
 
Hyperprolactinemia 

also adversely affects the fertility potential by 

impairing pulsatile secretion of GnRH and hence 

interfering with ovulation.
21 

The present study was 

conducted to estimate the serum levels of prolactin as 

well of thyroid profile, mainly TSH and to study the 

association between serum prolactin and serum TSH. 

Majority of the infertile women had serum Prolactin 

within normal range. This is in concordance with 

study of Binita Goswamy et al
20

 A statistically 

significant increase was found in serum Prolactin of 

infertile female patients as compared with control 

groups (p <0.0001).There was a higher occurrence of 

Hyperprolactinaemia ( 47.5%) in the case group. 

This higher propensity of hyperprolactinemia is in 

agreement with the findings of Kumkum et al 
15

who 

had depicted a prevalence of 46% in their study. 

Binita Goswamy et al.
20

 found the prevalence of 41% 

. A study conducted by Sharma Priyanka et al
22

 found 

the occurrence of hyperprolactinaemia with a 

prevalence of 59.37% while Manjusha et al
23 

found it 

to be 51%. This altered prolactin levels may 

contribute to the failure of conception and pregnancy 

as Prolactin is supposed to be important for the 

maintenance of secretory activity of the corpus 

luteum.
9 

A statistically significant increase was found in 

serum TSH of infertile female patients as compared 

with control groups (p <0.01). Majority of the 

infertile women had serum TSH within normal range. 

This is in concordance with study of Binita Goswamy 

et al
20 

.Prevalence of Hypothyroidism in the 

reproductive age ranges from 2-4%.
24

 In our study, 

the prevalence of hypothyroidism was 17.5%. Binita 

Goswamy et al 
20 

found the prevalence to be 8% 

while Sharma et al
26

found the prevalence to be 20%. 

Sharma Priyanka et al
23 

found the prevalence to be at 

36% while Manjusha D.Hivre et al
23

 found to be 

20%. 

In our present study, the serum Prolactin level 

showed significant positive correlation with serum 

TSH (p <0.01). These findings are consistent with 

y = 0.130x + 1.995

R² = 0.308
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with the findings of Binita Goswamy et al 
20

and Iya 

Eze Bassey et al.
25

The infertile women with 

hypothyroidism had significantly higher mean 

Prolactin levels  with a p value of <0.0001 than the 

cases with euthyroidism and controls. Similar 

observations were also made by Binita Goswamy et 

al 
20

, Iya Eze Bassey et al
25

 and also by Manjusha 

D.Hivre et al
23 

. Prolactin inhibits two hormones 

which are necessary for ovulation: the Follicle 

Stimulating Hormone (FSH) and the Gonadotropin 

Releasing Gormone (GnRH). When there are high 

levels of prolactin in the blood 

(hyperprolactinaemia), one will not ovulate and this 

will result in infertility. This anovulation can also 

cause irregular menstrual cycles 
26

.When the GnRH 

secretion is low, the FSH and LH secretions are also 

low and so they do not stimulate the gamete 

production and the gonadal steroid synthesis. 
27,28,29 

 

 

 

CONCLUSION: 

The determination of serum levels of serum prolactin 

and TSH has been considered to be an important 

hormone profile work up for the female infertile 

patients. 

From the present study, it seems that thyroid 

disorders, especially hypothyroidism, may be an 

important hormonal factor along with 

hyperprolactinemia in the development of female 

infertility and may have therapeutic applications as 

correction of thyroid disorders may reverse the 

infertility. A more elaborate study would have been 

desirable to precisely establish the impact of  

Prolactin and thyroid profile in infertile females but, 

due to paucity of time, resources and due to 

conduction of the study in a sole institution it was not 

implementable. However, we made a modest effort to 

fulfill the same through whatever resources available. 

Hence, it is hoped that the present study will 

encourage further studies on the present topic in a 

bigger way. 

 

REFERENCES:  

1. Berek , Jonathan S. Berek & Novak’s Gynaecology;14th edition, 2012 

2. Audu DT , Ojua TA , Edem C , Aernyi RI. Infertility and gender difference in reaction among couples and family and 

community treatment: a study of patients attending N.K.S.T. hospital Mkar in Benue state, Nigeria. ESJ. 2013; 9(32): 96- 106. 

3. Sciarra J. Infertility: an international health problem. Int J Gynaecol Obstet 1994; 46 : 155-63. 

4. Population Council. Infertility. Looking back, looking forward: a profile of sexual and reproductive health in India. New Delhi, 

Population Council; 2004; p: 67-72. 

5. World Health Organization. Infecundity, infertility, and childlessness in developing countries. DHS Comparative Reports No 

9. Calverton, Maryland, USA: ORC Macro and the World Health Organization; 2004. 

6. World Health Organization, Special Programme Of Research, Development and Research Training In Human Reproduction. 

Ninth annual report, Geneva. WHO 

7. Report of the meeting on the prevention of infertility at primary health care level, 12-16 Geneva, World Health Organization 

(WHO/MCH/ 84.4). 

8. Evaluation and Management of the infertile couple. 2008 (accessed on 08 Feb, 2012) 

http://www.glowm.com/?p=glowm.cml/sectionview&articleid=320. 

9. Hendershot GE, Mosher WD, Pratt WF. Infertility and age: An unresolved issue. Fam Plann Perspect 1982; 14:287. 



Indian Journal of Basic and Applied Medical Research; December 2017: Vol.-7, Issue- 1, P. 5-11 

 

11 
www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

 

10. Cramer DW, Sluss PM, Powers RD,McShane P, Ginsburgs ES, Hornstein MD et al.Serum Prolactin and TSH in an invitro 

fertilization population: is there a link between fertilization and thyroid function? J Assist Reprod Genet 2003; 20(6):210-5. 

11. Poppe K, Velkeniers B. Thyroid disorders in infertile women. Ann Endocrinol (Paris) 2003; 64(1):45-50. 

12. Donfas AG, Mastorakos G. The hypothalamic-pituitary-thyroid axis and the female reproductive system. Ann N Y Acad 

Sci.2000; 900:65-76. 

13. Poppe K, Velkeniers B, Glinoer D. Thyroid disease and female reproduction. Clin Endocrinol (Oxf) 2007; 66(3): 309-21. 

Review 

14. Krassas GE. Thyroid disease and female reproduction. Fertil Steril. 2000; 74(6):1063-70. 

15. Avasthi Kumkum. Hyperprolactinema and its correlation with hypothyroidism in Infertile women. J Obstet Gynecol India. 

2006; 56: 68-71. 

16. Bercovici JP. Menstrual irregularities and thyroid diseases. Feuillets de biologie. 2000;74:1063–70. 

17. Vaquero E, Lazzarin CD, Valensise H, Moretti C, Ramanini C. Mild thyroid abnormalities and recurrent spontaneous 

abortion: Diagnostic and therapeutic approach. Am J Reprod Immunol. 2000;43:204–8. [PubMed: 10836249] 

18. Poppe K, Velkeniers B. Thyroid disorders in infertile women. Ann Endocrinol Paris)2003;64(1):45-50.  

19. Zollner U, Lanig K, Steck T, Dietl J. Assessment of endocrine status in patients undergoing in-vitro fertilization treatment. Is 

it necessary? Arch Gynecol Obstet. 2001;265(1):16-20. 

20. Goswami B, Patel S, Chatterjee M, Koner BC, Saxena A. Correlation of prolactin and thyroid hormone concentration with 

menstrual patterns in infertile women. J Reprod Infertil. 2009;10(3):207-12. 

21. Inzucchi SE, Burrow GN: The thyroid gland and reproduction. In Reproductive Endocrinology, SSC Yen, RB Jaffe, RL 

Barbieri (eds), Philadelphia,W.B. Saunders, 1999, pp 413–435. 

22. Sharma Priyanka, Prasad Suvarna, Tangri Nitin. Female infertility and its correlation with serum Prolactin and TSH 

Concentration-An unmatched case control study. J Pharm Biomed Sci. 2013, May; 30 (30):902-907.   

23. Manjusha D. Hivre, Dhananjay V. Bhale, Roshan K. Mahat, Ashlesha A. Bujurge. Study of serum TSH and prolactin levels 

in patients of female infertility. International Journal of  Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 

2249-8109, Volume 9, Issue 1, 2013 pp 144-145. 

24. Hornstein MD, Davis OK, Massey JB, et al. Antiphospholipid antibodies and in vitro fertilization success: a meta–analysis. 

Fertil Steril 2000;73:330–333. 

25. Iya EzeBassey, AlphonsusEkpeUdoh, Okon EkwerreEssien, Idongesit KokoabasiPaul    Isong, Rebecca Mtaku Gali, 

EdimEyo Archibong. Thyroid hormones and Prolactin levels in infertile women in South Nigeria. Journal of Clinical and 

Diagnostic Research. 2015 Mar, Vol-9(3): OC13-OC15. 

26. Kumkum A, Jasmine K, Shweta G, Pal Ajeshwar N. Hyperprolactinemia and its correlation with hypothyroidism in infertile 

women. J Obstet Gynecol India.2006; 56(1): 68-71. 

27. Koutras DA. Disturbances of menstruation in thyroid disease. Ann N Y Acad Sci. 1997;816:280-4. 

28. Cramer DW, Sluss PM, Powers RD,McShane P, Ginsburgs ES, Hornstein MD et al.Serum Prolactin and TSH in an invitro 

fertilization population: is there a link between fertilization and thyroid function? J Assist Reprod Genet 2003; 20(6):210-5. 

29. Poppe K, Velkeniers B. Thyroid and infertility. Verh K Academy Geneeskd Belg. 2002; 64(6):389-99. 


