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Abstract: Polycystic ovary syndrome (PCOS) is commonly associated with endocrine, metabolic, cardiovascular and 

other morbidities. However its association with autoimmune diseases is still controversial. The aim of this study was to 

evaluate the levels of thyroid hormones and it's antibodies in women with PCOS in Sudan. The method was Ninety 

female patients with PCOS based on Rotterdam criteria. Together with ninety healthy volunteer females included as 

controls. Serum levels of Thyroid Stimulating Hormone (TSH), Free Thyroxine (Free T4), Free Triiodothyronine (Free 

T3) and anti-thyro peroxidase antibody (anti-TPO Ab) were tested in the two groups. In results a significant increase was 

found in TSH and anti-TPO Ab (P<0.05) along with a significant decrease in free T3 and free T4 in PCOS females 

matched against controls (P<0.05).  nI cnIcnoc nI the data suggest that hypothyroidism related to PCOS, and this 

hypothyroidism could result in auto immune disease. More studies should be carried to reveal the precise relationship of 

hypothyroidism in the context of PCOS. 
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INTRODUCTION: 

Polycystic ovarian syndrome (PCOS) is the 

most common form of chronic an ovulation associated 

with androgen excess; perhaps occurring in 5-10% of 

reproductive women[1]  The clinical manifestation of 

PCOS includes oligomenorrhea, infertility, acne, 

hirsutism, fat, and acanthosisnigricans and so on. In 

addition, these patients may develop with many other 

related endocrine and metabolic diseases, and have 

increased risk of suffering endometrial cancer, impaired 

glucose tolerance, diabetes, and cardiovascular disease 

[2, 3, 4].
  

 

Researches about the pathogenesis of PCOS 

mainly focus on two interrelated metabolic elements-

insulin resistance (IR) and hyper androgenism. 

Nevertheless, pathogenesis of PCOS still remains 

unclear.[5]
. 

Thyroid gland dysfunction leading to 

hypothyroidism is a common disorder affecting women 

more often than men. The clinical features of 

hypothyroidism also include weight gain, menstrual 

irregularities and infertility.[6] An association has been 

reported between PCOS and hypothyroidism. Most of 

the times hypothyroidism is subclinical and diagnosed 

first time during evaluation of PCOS.[7], [8]
, 

Triiodothyronine (T3) and thyroxine (T4) circulate in 

blood bound to carrier proteins which are T4 binding 

globulin (TBG), T4 binding prealbumin (TBPA) and 

albumin. Approximately 99.97% of T4 and 99.7 % of T3 

is in bound form and only a small fraction of these 

hormones circulate unbound and is free for biological 

activity.[9] Thus, to reach the actual diagnosis and to 

assess the thyroid function, free fraction of these 

hormones is essential. Therefore, this study was planned 

to estimate total and free T3, free T4 and thyroid 

stimulating hormone (TSH) in patients of PCOS. 

 

MATERIAL AND METHOD: 

This was a case-control study conducted in 

Advanced Diagnostic Center, Khartoum state, Sudan; 

between July 2015 and January 2016. The study 

included 90 female patients suffering from PCOS.  

 

Diagnosis of PCOS was made according to the 

Rotterdam European Society for Human reproduction 

and Embryology/American Society for Reproductive 

Medicine–sponsored PCOS Consensus Workshop 

Group.[10]
. 

 

The protocol was approved by the local ethics 

committee. All patients gave a written consent. The 

control group (n=90) consisted of healthy patients who 

were admitted to check-up unit without any systemic 

disorder. All women in the control group had regular 
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menstrual cycle, every 21–35 days. None of the women 

in the control group had polycystic ovary on ultrasound. 

 

Those participants who had a diabetes mellitus, 

hyperprolactinemia, congenital adrenal hyperplasia, 

androgen-secreting tumors, and thyroid disorders 

including thyroid parenchyma heterogeneity and/or 

nodular disease on ultrasound and/or thyroid function 

abnormalities, Cushing syndrome, infection diseases, 

hypertension, hepatic or renal dysfunction were 

excluded from the study. The participants under the age 

of 17 and over the age of 39 were excluded from the 

study. The participants were also excluded if they had 

used confounding medications, including oral 

contraceptive agents, antilipidemic drugs, hypertensive 

medications, and insulin-sensitizing drugs, within 3 

months before enrolment. 

 

All data was analyzed using the Statistical 

Package for Social Sciences (SPSS) software computer 

program version 20.0 (SPSS, Chicago, IL). Data were 

expressed as mean ± standard deviation (SD) following 

analyzes using independent t-test, which was performed 

for comparison between control and patient groups. A 

value of P < 0.05 was considered significant. 

 

RESULT 

         The data presented in table 1 showed that serum 

level of TSH and anti-TPO Ab in women with PCOS 

were significantly elevated compared to healthy control 

group, while significantly decreased in the serum level 

of free T4 and free T3.   

 

Table 1: Comparison of the means of serum levels of TSH, Free T3, Free T4 and anti-TPO Ab between patient 

group and control group 

P.value Control 

n=90 
Patients 

n=90 
Variable 

0.00 1.8±1.3 8.4±8.2 TSH   

0.00 1.0±0.3 0.4±0.2 Free T3  

0.00 9.3±2.0 5.2±1.9 Free T4 

0.00 3.0±2.1 11.6±6.8 Anti TPO-Ab 

The table shows the mean ± SD and probability (P).* 

T-test was used for comparison.* 

*P.value<0.05 is considered significant. 

There was a significant positive correlation 

found between TSH and anti-TPO Ab (Figure 1), while 

a significant negative correlation between TSH and free 

T3 (Figure 2) , also a significant negative correlation 

between TSH and free T4 (Figure 3) in women with 

PCOS. 

 

 
Fig-1: the relation between TSH and anti-TPO Ab in PCOS patients. 

 



 

 

Osman AA et al., Sch. J. App. Med. Sci., March 2016; 4(3A):664-668 

    666 

 

 

 
Fig-2: the relation between TSH and free T3 in PCOS patients. 

 

 
Fig-3: the relation between TSH and free T4 in PCOS patients. 

 

DISCUSSION  

           Polycystic ovary syndrome (PCOS), a common 

endocrinopathy of women of reproductive age, is 

associated with the early appearance of multiple risk 

factors for cardiovascular disease, such as abdominal 

obesity.[11]
. 

The present study revealed significantly 

high TSH level in PCOS patients in contrast to controls 

(p < 0.05). Based on Garber et al.; [12], this indicates 

the diagnosis of hypothyroidism in PCOS patients. This 

outcome was in keeping with Janssen et al.; [7] who 

documented a high mean level of TSH in PCOS 

patients. Besides this, hypothyroidism could be the 

reason behind PCOS in those patients. Muderris et al.; 

[13]
)
 stated that severe prolonged hypothyroidism 

contributes to bigger ovarian size and/or cyst formation, 

and additionally, restoration in serum hormone levels 
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owing to accomplishment of euthyroidism, induces a 

reduction in ovarian size, resolve of ovarian cysts 

together with reversal of the polycystic ovary 

syndrome-like characteristics. At the same time, the 

study was consistent with Ghosh et al.; [14] who, in 

intending to analyze the part of hypothyroidism in the 

causation of PCOS, proposed that hypothyroidism 

resulted in reducing of sex hormone binding globulin 

level and increment of testosterone level. 

 

            In another part of this study we demonstrated 

similar plasma levels of TSH and also significantly 

higher prevalence of anti-TPO positivity in patients 

compared to controls. The overall prevalence of auto 

immune thyroiditis (AIT) was slightly but not 

significantly higher in PCOS women. Previous data on 

the association between PCOS and AIT are 

controversial. Some reports documented higher 

prevalence of AIT and higher levels of TSH in PCOS 

women. Although we found 13% prevalence of 

hypothyroidism in apparently healthy women, some 

data suggest that up to 18% of the general population 

might suffer from hypothyroidism. In a Chinese 

population of PCOS women higher levels of TSH were 

documented only in women with a LH/FSH ratio over 3 

[15]. Janssen et al. presented significantly higher 

prevalence of anti-TPO antibody in PCOS patients, 

higher prevalence of AIT and also higher levels of TSH 

in PCOS women[7]. Comparably, significantly higher 

titers of anti-TPO antibodies and a higher prevalence of 

goiter with AIT characteristics were shown in 78 PCOS 

Iranian women compared to a healthy population[16]
)
. 

In contrast, a higher prevalence of PCOS in euthyroid 

girls with AIT has been demonstrated in a previous 

study[17]. These data suggest a possible role of 

autoimmunity in the etiopathogenesis of PCOS but this 

hypothesis is unproven as a recent study clearly 

documented that PCOS alone was not associated with 

thyroid disease and the metabolic syndrome or its 

components appear to be related to thyroid volume, 

function and antithyroid antibody levels[18]. 

 

              Concurrently, the present study revealed a 

significantly lower free T3 and free T4 level in PCOS 

patients as compared to controls (P < 0.05). However, 

Janssen et al.; [7] identified normal thyroid hormone 

levels in subjects with PCOS. As outlined by Carvalho 

et al.; and Schussler [19, 20] alterations in transporter 

proteins give rise to altered levels of total T4 and T3 

irrespective of thyroid status. Based on this 

consideration, this low free T4 and free T3 cannot be 

explained by isolated thyroid abnormality. 

 

Finally an autoimmune mechanism of PCOS 

has been suggested by some authors. According to 

Gleicher et al.; this disease might be an opposite 

condition to premature ovarian failure[21]. Suh et al. 

reported histological findings in a case of PCOS 

consistent with autoimmune oophoritis[22] and Lee et 

al.; described a case of a patient with combined PCOS 

and autoimmune polyglandular syndrome type 2 [23]. 

Recently Chapman described a fundamental role of 

thymus and T cells in estrogen induced follicle cyst 

formation[24]. However studies of anti-ovarian 

antibodies performed so far have yielded conflicting 

results. The group of Lonsdale demonstrated ovarian 

antibodies, and lymphocytic infiltration of ovaries in 

two patients with PCOS [25]
)
. Some others showed 

antibodies to human ovarian sections and granulosa 

cells in patients with PCOS [26-27]. Many other 

targeting antigens of ovarian immune pathology have 

been described in PCOS women[28]
)
. In another study, 

positive anti-ovarian antibodies for at least one isotype 

were present in 44% of the PCOS women[29]
.
 However 

these results could not be confirmed by others. 

Nevertheless this aspect of PCOS pathogenesis is still 

open for further research and requires further studies of 

other antibodies against various ovarian structures.   
 

In conclusion, the data suggest that 

hypothyroidism related to PCOS, and this 

hypothyroidism could result in auto immune disease. 

More studies should be carried to reveal the precise 

relationship of hypothyroidism in the context of PCOS. 

 

REFERENCE  

1. Sinha U, Sinharay K, Saha S, Long kumer TA, 

Baul SN, Pal SK; “Thyroid disorders in polycystic 

ovarian syndrome subjects: A tertiary hospital 

based cross-sectional study from Eastern India.,” 

Indian J. Endocrinol. Metab., 2013;17(2): 304–9. 

2. Du D, X. Li; “The relationship between thyroiditis 

and polycystic ovary syndrome: a meta-analysis.,” 

Int. J. Clin. Exp. Med., 2013; 6(10): 880–9. 

3. Wild R, Carmina E, Diamanti-Kandarakis E, 

Dokras A, Escobar-Morreale HF, Futterweit W, et 

al.; A Dumesic, “Assessment of cardiovascular risk 

and prevention of cardiovascular disease in women 

with the polycystic ovary syndrome: a consensus 

statement by the Androgen Excess and Polycystic 

Ovary Syndrome (AE-PCOS) Society.,” J. Clin. 

Endocrinol. Metab., 2010;  95(5): 2038–2049. 

4. Fux Otta C, Fiol de Cuneo M, Szafryk de 

Mereshian P; “[Polycystic ovary syndrome: 

physiopathology review].,” Rev. Fac. Cien. Med. 

Univ. Nac. Cordoba., 2013; 70(1): 27–30. 

5. Buccola JM, Reynolds EE; “Polycystic ovary 

syndrome: a review for primary providers.,” Prim. 

Care, 2003; 30(4): 697–710. 

6. Arojoki M, Jokimaa V, Juuti A, Koskinen P, Irjala 

K, Anttila L;“Hypothyroidism among infertile 

women in Finland.,” Gynecol. Endocrinol., 2000; 

14(2):127–31. 

7. Janssen OE, Mehlmauer N, Hahn S, Offner AH, 

Gärtner R; “High prevalence of autoimmune 

thyroiditis in patients with polycystic ovary 



 

 

Osman AA et al., Sch. J. App. Med. Sci., March 2016; 4(3A):664-668 

    668 

 

 

syndrome.,” Eur. J. Endocrinol., 2004; 150(3):363–

9. 

8. Poppe K, Velkeniers B, Glinoer D; “Thyroid 

disease and female reproduction.,” Clin. 

Endocrinol. (Oxf).,2007; 66(3):309–21. 

9. Krassas GE; “Thyroid disease and female 

reproduction,” Fertil. Steril., 2000; 74(6): 1063–

1070. 

10.  “Revised 2003 consensus on diagnostic criteria 

and long-term health risks related  to polycystic 

ovary syndrome (PCOS).,” Hum. Reprod., 2004; 

19(1): 41–47. 

11. Vryonidou A, Papatheodorou A, Tavridou A, Terzi 

T, Loi V, Vatalas IA, et al.; Dionyssiou-Asteriou, 

“Association of hyperandrogenemic and metabolic 

phenotype with carotid intima-media thickness in 

young women with polycystic ovary syndrome.,” J. 

Clin. Endocrinol. Metab., 2005; 90(5):2740–6. 

12. Garber JR, Cobin RH, Gharib H, Hennessey JV, 

Klein I, Mechanick JI, et al.; “Clinical practice 

guidelines for hypothyroidism in adults: 

cosponsored by the American Association of 

Clinical Endocrinologists and the American 

Thyroid Association.,” Endocr. Pract., 2012; 18 

(6):988–1028. 

13. Muderris I.I, Boztosun A, Oner G, Bayram F; 

“Effect of thyroid hormone replacement therapy on 

ovarian volume and androgen hormones in patients 

with untreated primary hypothyroidism,” Ann. 

Saudi Med, 2011; 31(2):145–151. 

14. Ghosh S, Kabir SN, Pakrashi A, Chatterjee S, 

Chakravarty B; “Subclinical hypothyroidism: a 

determinant of polycystic ovary syndrome.,” Horm. 

Res., 1993; 39(1–2):61–66. 

15. Petrikova J, Lazurova I, Dravecka I, Vrbikova J, 

Kozakova D, Figurova J, Vaczy Z; “The 

prevalence of non organ specific and thyroid 

autoimmunity in patients with polycystic ovary 

syndrome,” 2014; 159(2): 302–306. 

16. Kachuei M, Jafari F, Kachuei A, Keshteli AH; 

“Prevalence of autoimmune thyroiditis in patients 

with polycystic ovary syndrome.,” Arch. Gynecol. 

Obstet., 2012; 285(3):  853–6. 

17. Ganie MA, Marwaha RK, Aggarwal R, Singh S; 

“High prevalence of polycystic ovary syndrome 

characteristics in girls with euthyroid chronic 

lymphocytic thyroiditis: A case-control study,” 

Eur. J. Endocrinol., 2010;162(6):1117–1122. 

18. Anaforoglu I, Topbas M, Algun E; “Relative 

associations of polycystic ovarian syndrome vs 

metabolic syndrome with thyroid function, volume, 

nodularity and autoimmunity.,” J. Endocrinol. 

Invest., 2011; 34(9): e259–64. 

19. De Carvalho GA, Perez CS, Ward LS; “The 

clinical use of thyroid function tests.,” Arq. Bras. 

Endocrinol. Metabol., 2013; 57(3):193–204. 

20. Schussler GC; “The thyroxine-binding proteins.,” 

Thyroid, 2000; 10(2): 141–149. 

21. N. Gleicher and D. H. Barad, “Gender as risk factor 

for autoimmune diseases.,” J. Autoimmun., 2006; 

28(1): 1–6. 

22. Suh YL; “Autoimmune oophoritis--a case report.,” 

J. Korean Med. Sci., 1992; 7(3): 284–290. 

23. Lee SH, Kim MR, Kim JH, Kwon HS, Yoon KH, 

Son HY, Cha BY; A patient with combined 

polycystic ovary syndrome and autoimmune 

polyglandular syndrome type 2,” Gynecological 

Endocrinology, 2007; 23(5): 252–256. 

24. Chapman JC, Min SH, Freeh SM, Michael SD; 

“The estrogen-injected female mouse: new insight 

into the etiology of PCOS.,” Reprod. Biol. 

Endocrinol., 2009; 7: 47. 

25. Lonsdale RN, Roberts PF, Trowell JE; 

“Autoimmune oophoritis associated with 

polycystic ovaries.,” Histopathology, 1991; 19(1): 

77–81. 

26. Van Gelderen CJ, Gomes dos Santos ML; 

“Polycystic ovarian syndrome. Evidence for an 

autoimmune mechanism in some cases.,” J. 

Reprod. Med., 1993; 38(5): 381–386. 

27. Luborsky JL, Shatavi S, Adamczyk P, Chiong C, 

Llanes B, Lafniztzegger J, Soltes B, McGovern P, 

Santoro N;“Polycystic ovary syndrome and ovarian 

autoimmunity--assessment of ovarian antibodies by 

EIA.,” J. Reprod. Immunol., 1999; 42 (1):79–84. 

28. Forges T, Monnier-Barbarino P, Faure GC, Béné 

MC; “Autoimmunity and antigenic targets in 

ovarian pathology,” Hum. Reprod. Update, 2004; 

10( 2): 163–175. 

29. Fénichel P, Gobert B, Carré Y, Barbarino-Monnier 

P, Hiéronimus S; “Polycystic o vary syndrome in 

autoimmune disease,” Lancet, 2016; 353( 9171): 

2210. 

 


