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Abstract

Background: Physical and emotional stress in postpubescent young women is most commonly caused by
menstrual problems and infertility. The vast majority of women who suffer from menstrual irregularities do not
seek medical attention until they are diagnosed as infertile. The most prevalent reasons for menstrual irregularity
include polycystic ovarian syndrome and hypothyroidism.

Material and Methods: This was the observational, cross-sectional study. We chose 70 post pubertal women
from G. S. L. Medical College and General Hospital, Andhra Pradesh, India of Obstetrics and Gynaecology and
medical Endocrinology clinic who had complained of monthly irregularities for three months and/or infertility.
Study was conducted between April, 2022 to March 2023. We continued the study based on the ultrasound
findings of polycystic ovaries.

Results: Seventy-two percent of our sample cohort (mean age = 24.79) satisfied 2/3 criteria for PCOS (menstrual
irregularity + USG discovery), and another 76.6% matched both criteria (clinical signs of hyperandrogenism +
USG-PCO finding). Among women who fulfilled all three criteria, 26% had biochemical indications of
hyperandrogenism and 60% exhibited USG-PCO (Rotterdam).

Conclusion: The results of this study suggest that screening for hypothyroidism, in addition to a reproductive
hormone profile, should be addressed in PCOS/infertile women for early detection and therapy of
hyperandrogenism.
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INTRODUCTION

Physical and emotional anguish in post-pubescent women are most commonly associated with menstrual and
reproductive issues. A 2013 World Bank poll published in a popular Indian magazine found that fertility rates in
the country had been dropping consistently, on average, by 17% each year from the year 2000. Ten percent of
urban Indian couples of childbearing age are sterile, according to a poll published in yet another respected
magazine [1, 2].

Most women with monthly irregularities opt to overlook their condition until it has progressed to the point where
they are diagnosed as infertile. The most prevalent causes of menstrual problems are polycystic ovarian syndrome
and hypothyroidism. Polycystic ovarian syndrome is the most common endocrine disorder in women of
childbearing age; it frequently occurs in tandem with other metabolic disorders and worsens in untreated cases [3].
Polycystic ovary syndrome (PCOS) is characterized by ovarian cysts, increased testosterone production, and
abnormally high insulin levels. Research on Western populations has shown that 4-8% of young women
experience PCOS. Five to ten percent are affected in India, according to studies. Women with PCOS may have
everything from minor acne to severe infertility, depending on how their bodies respond to the androgens. They
tend to be overweight, which raises their risk of a variety of diseases and conditions [3-5], including diabetes,
dyslipidemia, metabolic syndrome, cardiovascular disease, and cancers of the cervix and endometrium.

Once again, a disorder with a high prevalence among young women of reproductive age is hypothyroidism.
Hypothyroidism's symptoms might vary from general lethargy to severe infertility. Unexpectedly, it was found
that young, healthy girls used as controls had a higher incidence of hypothyroidism [6]. This shows that many
apparently healthy women actually have hypothyroidism despite their outward appearance. They are found during
routine checkups or when issues emerge. Patients seeking therapy at gynecological clinics for menstrual disorders
and infertility were studied retrospectively, and the incidence of polycystic ovaries and elevated blood TSH was
discovered. The risk of infertility and menstruation problems is elevated in women with hypothyroidism and
polycystic ovarian syndrome (PCOS). Women in India who suffer from polycystic ovary syndrome may face
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astronomical expenses when trying to start a family. Research examining the correlation between the two
conditions has been very robust. Final diagnosis of polycystic ovary syndrome (PCOS) is hyperandrogenism,
which is exacerbated by hypothyroidism. Our group screens PCOS patients for hypothyroidism to learn more
about the frequency of this disorder and the need of evaluating their thyroid function. According to a study by
Sridhar et al., treating hypothyroidism first in people with both diseases is effective. Based on these findings, we
conducted a cross-sectional study of TSH as the sole and most reliable marker of thyroid health in women with a
recent diagnosis of polycystic ovarian syndrome (PCOS) [7-9].

The goal of this study was to see if low blood TSH levels were also present in persons with Polycystic Ovarian
Syndrome. Examining hormone levels and other important parameters in patients with Polycystic Ovary
Syndrome who are either euthyroid or hypothyroid.

MATERIALS AND METHODS:

This was the observational, cross-sectional study. Study was conducted between April, 2022 to March 2023. We
chose 70 post pubertal women from G. S. L. Medical College and General Hospital, Andhra Pradesh, India of
Obstetrics and Gynaecology and medical Endocrinology clinic who had complained of monthly irregularities for
three months and/or infertility. We continued the study based on the ultrasound findings of polycystic ovaries

Inclusion Criteria:
e Women aged 15 to 35 with menstrual irregularities or infertility.

Exclusion Criteria:
e Patients receiving medication for hypothyroidism, oral contraceptives, anticonvulsants, and metformin.
e  Other disorders resembling PCOS were ruled out by a thorough history and physical examination.

RESULTS
The mean values for all participants' physical and biochemical measurements are shown in table 1 below.

Table 1: The average of all physical and biochemical parameters

Parameters Mean & std- dev for all Reference interval
participants
Age 25.80 -
BMI 27.05 19.0-25.0
Waist/hip ratio 0.82 <0.84
FBS(mg/dL) 88.12 71-111 mg/dL
2 Hrs Post Glucose 125.21 <141 mg/dL
(mg/dL)
Fasting Insulin (mU/L) 29.00 2.5-36.5 mU/L
HOMA-IR 5.21 <3.0
TSH(mU/L) 4.9 0.2-4.0 mU/L
Total Testosterone (ng/dL) 54.7 13-75 ng/dL

Table 1 compares the study population's mean age, BMI, W/H ratio, FBS, 2 hrs post glucose, Fasting Insulin,
HOMA IR, TSH, and Total Testosterone to the predicted reference period.

Table: 2: % Presentation of criteria

Sr. No. PCOS patients as per rotterdamcriteria Patients
1. Patients With Menstrual Irregularities & Usg-Pco (2/3) 62
2. Patients Having Clinical F/O Hyperandrogenism, Usg- 52
Pco (2/3 Criteria)
3. Patients With Bio-Chemical Evidence Of 18
Hyperandrogenism, Usg-Pco (2/3 Criteria)
4. Patients Having Menstrual Irregularities, Clinical & / 41
Biochemical F/O Hyperandrogenism, Usg- Pco (All 3
Criteria)

Table 2 displays the current state at (ROTTERDAM CRITERIA). Women with PCOS who meet all of the
criteria are enrolled in our study.
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Table 3: All participants’ percentage distribution of presenting complaints

Sr. No. Presenting complaints No. of Patients
1. Oligomenorrhoea /amenorrhoea 65
2. Acne / hirsutism 52
3. Weight gain 40
4 Infertility 39

Table 3 depicts the percentage distribution of various

in 88% of cases.

Table 4: Age distribution in PCOS

major and minor complaints. Women had oligo/amenorrhoea

AGE Patients %
<19 yrs. (Adolescence) 06 08.57%
>20 64 81.42%

Table 4 depicts the age distribution of 70 PCOS women. There were six adolescent females (19) and 64 ladies
over the age of twenty.

Table 5: Body Mass Index (BMI)

BODY Mass Index(BMI) Patients %
Under Weight <18.4 5 7.14%
Normal 18.5-24.9 18 25.71%
Overweight 24 34.28%
25-29.9
Obese >30 23 32.85%

Table 5 depicts the distribution of BMI in the study population. Women were underweight in 7.14% (five),
normal in 25.17% (18), and overweight in 34.28% (24) and obese in 32.85% (23) of cases.

Table 6: Distribution of waist hip ratio

W/H ratio Patients %
<0.7 20 28.57%
>0.7 50 71.42%

The Waist to Hip ratio distribution is seen in Table 6. Thirty percent of them had a W/H ratio below 0.7, while the
remaining 68% had a W/H ratio above 0.7.

Eighty-eight percent of the 70 PCOS patients in our study met 2/3 criteria (menstrual irregularity + USG
discovery), and 76.6% exhibited clinical signs of hyperandrogenism and a USG -PCO result. The mean age of our
study sample was 24.79 years. Twenty-six percent and sixty percent of women, respectively, meeting all three
criteria also showed biochemical signs of hyperandrogenism and USG-PCO (Rotterdam).

DISCUSSION

The rising rates of infertility and related morbidity underline the urgency of identifying the root cause and
providing effective treatment. Menstrual dysfunction is the leading cause of infertility in women, even more so
than structural or hereditary issues. Major factors to this form of monthly irregularity include both local (ovarian)
causes such polycystic ovary syndrome and systemic causes including hypothyroidism, hyperprolactinemia, and
hyperinsulinemia. The aforementioned circumstances put people at risk for anovulation [10, 12]. They often go
hand in hand with one other. The most common endocrine abnormalities in young women of childbearing age are
polycystic ovary syndrome (PCOS) and hypothyroidism. After a few months of treatment for PCQOS, it is common
to see menstruation and ovulation restored in some patients while continuing to be wrong in others in the
gynecology outpatient department. Undiagnosed and untreated hypothyroidism was observed in patients who did
not respond to treatment for infertility or menstrual abnormalities. The majority of these persons had subclinical
hypothyroidism, although a few had overt hypothyroidism. Through screening studies, we can learn more about
the epidemiology of hypothyroidism and its prevalence. Unfortunately, there is a dearth of research comparing the
thyroid health of PCOS women across the entirety of India. This prompted us to investigate the state of the thyroid
in newly diagnosed PCOS women [13-16].

Cross-sectional analysis of 70 women with PCOS who visited a gynecological and endocrinology clinic for help
with menstrual dysfunction or infertility. The 2003 revisions to the Rotterdam criteria were used to make the
diagnosis. Using a serum TSH level of 5 uU/L as the diagnostic cut-off value, we found that 22 percent of 70
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women with PCOS who were newly diagnosed also had hypothyroidism. Maryam et al. found an elevated
incidence of auto immune thyroiditis and goiter in their case control study of women with polycystic ovary
syndrome. Sridhar et al. found that 1.04 percent of their hypothyroid patients also had polycystic ovary syndrome.
In our research, 22% of patients had hypothyroidism. These findings corroborate previous research linking thyroid
dysfunction and PCOS, including that of Maryam et al. and Sridhar et al. The prevalence of hypothyroidism in
PCOS women was also estimated to be 20.6% by Onno E. Janssen et al. [17-22].

Both the age distribution table and the trend of TSH in PCOS show that serum TSH levels are highest between the
ages of 20 and 30. It's possible that the increased demand for thyroxin across the board as we age is responsible for
this trend. If the body's normal requirement for thyroxin is not properly supplied, subfertility and even eventual
infertility may follow [23-25].

Parameter means in the study population are compared to the confidence interval in Table 1. High levels of
testosterone and thyroid stimulating hormone were also observed in PCOS patients. Excessive body fat, elevated
insulin, impaired thyroid function, and elevated androgen levels have all been linked to polycystic ovarian
syndrome [26-28].

The median ovarian volume was significantly different between the two groups. Group 1 had an average volume
of, while Group 2's average volume was, or. Patients with polycystic ovary syndrome with hypothyroidism had
bigger ovaries than those with PCOS and normal thyroid function. Ovarian volume increases and ovarian function
decreases due to the deposition of collagen/cellular matrix that happens all throughout the body in hypothyroidism.
Ovarian enlargement is most likely caused in part by the proliferation of cysts brought on by thyroid dysfunction.
Screening for hypothyroidism in women with a new PCOS diagnosis [28-30] is important since, according to 2012
recommendations from the American Thyroid Association, serum TSH alone can be used to rule out thyroid
illnesses.

CONCLUSION

Polycystic ovarian syndrome is a challenging disorder with a limited medical understanding that calls for cautious
care. There is a strong correlation between ethnicity and this illness, therefore understanding how it appears in
different people is crucial. Polycystic ovarian syndrome (PCOS) has a cyclical pathophysiology that moves from
the hypothalamus to the ovary and back again. Since hypothyroidism is obviously a major contributing factor for
hyperandrogenism, this study indicates that screening for hypothyroidism, along with reproductive hormone
profile, should be examined in PCOS/infertile women for early diagnosis and management.

Funding

None

Conflict of Interest
None

REFERENCES

1. Diamanti-Kandarakis E, Kouli CR, Bergiele AT, Filandra FA, Tsianateli TC, Spina GG, et al. A survey of
the polycystic ovary syndrome in the Greek island of Lesbos: Hormonal and metabolic profile. J
ClinEndocrinol Metab 1999;84:4006-11.

2. Stein IF, Leventhal ML. Amenorrhea associated with bilateralpolycystic ovaries. Am J Obstet Gynecol
1935;29:181.

3. Ramanand SJ, Ghongane BB, Ramanand JB, PatwardhanMH, Ghanghas RR, Jain SS. Clinical characteristics
of polycystic ovarysyndrome in Indian women. Indian J Endocr Metab 2013;17:138-45.

4. Ehrmann DA, Barnes RB, Rosenfield RL 1995 Polycystic ovary syndrome asa form of functional ovarian
hyperandrogenism due to dysregulation of androgen secretion. Endocr Rev16:322—-353

5. Reproductive biology and endocrinology- Epidemiology of PCOS: A cross sectional study of university
students.Najah university of palestine-Medscape update Nov-2013.

6. Boomsma CM, Fauser BC, Macklon NS (2008). "Pregnancy complications in women with polycystic ovary
syndrome". Semin. Reprod. Med. 26 (1): 72— 84.d0i:10.1055/s-2007-992927.

7. Teede H, Deeks A, Moran L (2010). "Polycystic ovary syndrome: a complex condition with psychological,
reproductive and metabolic manifestations that impacts on health across the lifespan

8. Dunaif A, Hoffman AR 1988 Insulin resistance and hyperandrogenism: clinical syndromes and possible
mechanisms. In: Pancheri P, Zichella L (eds) Biorhythms and Stress in the Physiopathology of Reproduction.
Hemisphere Publishing Co, Washington, DC, pp 293-317

1452



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833  VOL14, ISSUE7, 2023

Wakim, A.N., Polizotto, S.L., Buffo, M.J., Marrero, M.A. & Burholt, D.R. (1993) Thyroid hormones in
human follicular fluid and thyroid hormone receptors in human granulosa cells. Fertility and Sterility, 59,
1187-1190.

Hull MGR 1987 Epidemiology of infertility and polycystic ovarian disease: endocrinological and
demographic studies. Gynecol Endocrinol 1:235-245

Maclsaac, RJ; Grossmann M (August 2012). "Hypothyroidism".Australian Family Physician 41 (8): 556—62.
Palha JA, Transthyretin as a thyroid hormone carrier, function revisted. Clinical chemistry medicine; 2002;
12: 1293-300.

van den Boogaard, E; Vissenberg, R; Land, JA et al. (2011). "Significance of (sub)clinical thyroid dysfunction
and thyroid autoimmunity before conception and in early pregnancy: a systematic review". Human
Reproduction Update (Review) 17 (5):605-19.

Talele SG, Ahire ED, Talele GS, Derle DV. An Innovative Approach as Self-Emulsifying Drug Delivery
System for Phytoconstituents. InEnhancing the Therapeutic Efficacy of Herbal Formulations 2021 (pp. 69-
84). IGI Global.

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

Benson, R.C. & Dailey, M.E. (1955) The menstrual pattern in hyperthyroidismand subsequent posttherapy
hypothyroidism. Surgery, Gynecology and Obstetrics, 100, 19-26.

Goldsmith, R.E., Sturgis, S.H., Lerman, J. & Stanbury, J.B. (1952) The menstrual pattern in thyroid disease.
Journal of Clinical Endocrinology and Metabolism, 12, 846-855.

Ahire ED, Talele SG, Shah HS. Nanoparticles as a promising technology in microbial pharmaceutics.
InApplied Pharmaceutical Science and Microbiology 2020 Dec 16 (pp. 133-158). Apple Academic Press.
Cumming Dc, Wall SR, Non sex hormone binding globulin- bound testosterone as a marker for
hyperandrogenism. Journal of clinical endocrinal & metabolism 1985; 61: 873-6.

Brown, RS (2013). "Autoimmune thyroiditis in childhood". Journal of Clinical Research in Pediatric
Endocrinology (Review). 5 Suppl 1 (4): 45- 9.

Enhanced Luminescence: A practical Immunoassay system, Medicine publishing foundation symposium
series 18, Oxford, UK, 1986, Medicinepublishing foundation.

Scholmerich J etal, editors: Bioluminescence and Chemiluminescence: New propectives, New York 1987,
Wiley & sons.

OnnoJanssen OE, Mehlmauer N, Hahn S et al. Highprevalence of autoimmune thyroiditis in patients
withpolycystic ovary syndrome. Eur J Endocrinol 2004;150: 363-9.

Gaikwad J, Jogdand S, Pathan A, Mahajan A, Darak A, Ahire ED, Surana KR. Nutraceuticals Potential of
Fat- Soluble Vitamins. Vitamins as Nutraceuticals: Recent Advances and Applications. 2023 May 26:107-28.
Uma sinha et al. Thyroid disorders in polycystic ovarian syndrome-A tertiary hospital based cross sectional
study. Indian Journal of Endocrinology andMetabolism / Mar-Apr 2013/ Vol 17 | Issue 2

Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF,Turner RC. Homeostasis model
assessment: insulin resistance and beta-cell function from fasting plasma glucose and insulin concentrations in
man. Diabetologia. 1985;28(7):412-9.

Adams WC, Leathem JH- Influence of hypothyroidism & chronic Gonadotropin on ovarian collagen in rat;
Endocrinology 1964 july; 75; 138-9.

Marrinan, Greg (20 April 2011) Imaging in polycystic ovary Disease . In Lin Eugene C. E medicine, Retrived
19 November 2011.Richard scott lucidi (25 october 2011) polycystic ovarian syndrome.

Sridhar GR, Nagamani G. Hypothyroidism presenting with polycystic ovary syndrome. J Assoc Physicians
India 1993;41:88- 90.

Ghosh S, Kabir SN, Pakrashi A, Chatterjee S, Chakravarty B.Subclinicalhypothyroidism: A determinant of
polycystic ovarysyndrome. Horm Res 1993;39:61- 6.

1453



