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Abstract

Poly Cystic Ovarian Syndrome (PCOS) is one of the most common reproductive and metabolic disorders among women of
reproductive age. Women suffering from PCOS present with an array of symptoms connected with menstrual dysfunction and
androgen excess, which significantly impacts their health well being. PCOS women are likely to be at increased risk of multiple
co-morbidities, including insulin resistance, obesity and cardiovascular disease (CVD), type Il diabetes mellitus, infertility and
psychological illness. The most commonly exhibited problems noticed in PCOS is menstrual cycle disturbances
(oligo/amenorrhea), hirsutism, infertility, dyslipidemia and metabolic disturbances due to insulin resistance (IR). Obesity, in
particular visceral obesity, is associated with an increased risk of metabolic diseases, such as cardiovascular disease, pre-diabetes
and type 2 diabetes (dysglycemia), hypertension and dyslipidemia. Cardio-metabolic diseases are the global leading causes of death
and represent a significant economic burden on health systems. The pressure to search for and use new effective preventive tools
increases and given the current epidemiological situation, as these diseases are to a large extent preventable. This review is an
attempt to correlate the visceral adiposity index (VAI) & hirsutism in predicting metabolic consequences in PCOS.

INTRODUCTION:

Polycystic ovarian syndrome (PCOS) was first described in the year 1935 by Stein and Leventhal in the form of a
report named "Amenorrhoea associated with polycystic ovaries," which from then on, has led to a surfeit of research
in the field of medicine (1). Polycystic ovarian syndrome (PCOS) is one of the most common endocrine disorder
affecting females of reproductive age in today's world. Globally, the prevalence of PCOS is estimated to be between
5.5% and 12.6% in women in the age group of 17-45 years (2). In India, the prevalence estimates are between 8.2%
and 22.5% depending on the diagnostic criteria used (3).

DIAGNOSTIC CRITERIA FOR PCOS (4)

1990 NIH CRITERIA REVISED/ROTTERDAM 2003 | ANDROGEN EXCESS-PCOS
CRITERIA CRITERIA
Chronic anovulation Oligo/anovulation Clinical and/or biochemical signs
of hyperandrogenism
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Clinical and/or biochemical signs | Clinical and/or biochemical signs of | Ovarian dysfunction (defined by
of hyperandrogenism hyperandrogenism Oligo/anovulation or polycystic
morphology or both

Polycystic ovarian morphology in
the absence of a dominantfollicle >
20mm

Both criteria needed 2 of 3 criteria needed Both criteria needed

Note: All three require the exclusion of other endocrinopathies.

Abbreviations: PCOS: Polycystic ovarian syndrome; NIH: National Institutes of Health

PATHOPHYSIOLOGY OF PCOS:

PCOS is complex disease with a largely unknown pathophysiology. Environmental and genetic contributors to
hormonal disturbances combine with other factors including ovarian dysfunction, obesity and hypothalamic pituitary
abnormalities to contribute to the etiology of PCOS. In spite of the fact that the etiology of PCOS is unclear, evidence
suggests that insulin resistance (IR), with or without compensatory hyperinsulinemia, contributes to inhibit liver sex
hormone-binding globulin (SHBG) production and to stimulate ovarian/adrenal androgen secretion (7,8). There has
been much attention paid to PCOS dysmetabolic aspect in recent years. Several features of metabolic disturbances,
particularly insulin resistance and hyperinsulinemia, have been observed in most women with PCOS. Therefore,
overweight and/or obesity (specifically, enlarged visceral fat) are very common in PCOS women, thus indicating that
some PCOS and metabolic syndrome (MS) female phenotypes share common characteristics (9, 10). In around 60%
to 80% of PCOS cases, hyperandrogenism & insulin resistance is well established contributor to PCOS etiology (11).

METABOLIC FEATURES OF PCOS:

In PCOS specific abnormalities of insulin metabolism identified includes reductions in secretion [12,13], reduced
hepatic extraction [13], impaired suppression of hepatic gluconeogenesis [14] and abnormalities in insulin receptor
signaling [15]. There's a paradoxical expression of insulin resistance in PCOS whereby insulin-stimulated androgen
production persists while its role in glucose metabolism is impaired [15]. As a result, insulin resistance in PCOS leads
to hyperinsulinaemia, which affects lipid metabolism, protein synthesis and modulation of androgen production in
diverse ways. In comparison with weight-matched controls, lean women with PCOS often, but not always, have
abnormal insulin secretion and action. Where a lady with PCOS is overweight, can also demonstrate extrinsic insulin
resistance associated with adiposity, which is potentially mechanistically distinct from the insulin resistance present
in lean women with PCOS [14].

VISCERAL ADIPOSITY INDEX (VAI):

Obesity, particularly visceral obesity, is related to an increased risk of metabolic diseases, like pre-diabetes, type 2
diabetes dyslipidemia, hypertension, and cardiovascular diseases (16). Metabolic syndrome (MetS) may be a cluster
of clinical, metabolic, and biochemical abnormalities, like central adiposity, hypertension, hyperglycemia, and
dyslipidemias (17, 18). Several studies have proved that ladies with PCOS have an increased tendency of developing
obesity, especially visceral obesity and lipid abnormalities during reproductive age (19, 20, 21). Adiposity features a
significant role in maintaining and generating PCOS (22). Body mass index (BMI) assesses the entire obesity of PCOS
patients, but BMI cannot estimate abdominal fat distribution (23). Visceral fat (VAT), plays a critical role within the
pathogenesis of MetS. Anthropometric indices like body mass index (BMI), waist-to-height ratio (WHtR), and waist
circumference (WC) are used to quantify VAT. indices which combined anthropometric also as biochemical indices
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(i.e., TG, HDL-C) showed better predictive accuracy compared to single parameters like laboratory tests, BMI, WHtR,
and WC. Visceral adiposity index (VAI) is introduced as a combined, simple, and novel sex-specific indicator of VAT
that's calculated using anthropometric (BMI and WC) and laboratory (TG and HDL-C) measures. VAL is related to
insulin resistance, type 2 DM , cardiovascular diseases, and MetS (24, 25, 26). VAI increases significantly with a
growing number of present MetS components; thus, demonstrating the power of VAl to reflect a level of the metabolic
disorder connected with MetS (26).

HIRSUTISM:

Hirsutism in women is defined as excessive hair growth in androgen-dependent areas (27). Hirsutism results from an
interaction between androgen and hair follicle sensitivity to this sex hormone (28). Idiopathic hirsutism is the most
common form, but the condition can be associated with PCOS or medication (28, 29). Hirsutism is associated with IR
and increased prevalence of impaired glucose tolerance in obese patients & may be associated with the elevated risk
of IR, cardiovascular diseases, and subsequent potentiality of metabolic disorders (29). Few studies have shown that
insulin/IGF plays a role in stimulating hair follicle growth acting together with androgens. Insulin/IGF system in IH
has a mitogenic effect on hair follicles, resulting in cell growth in the pilosebaceous unit (PSU) in response to high
insulin levels; increased 5 a reductase activity, promoting conversion of testosterone to dihydrotestosterone in hair
follicles; and androgen receptor gene polymorphism, with increased sensitivity of PSU to the circulating androgens
(30, 31).

CONCLUSION:

In women with PCOS, there is a high prevalence of MetS, and metabolic surveillance should be considered to reduce
potential complications. From the above discussion it is observed that PCOS women with visceral obesity & hirsutism,
is associated with an increased risk of metabolic diseases, such as pre-diabetes, type 2 diabetes dyslipidemia,
hypertension, and cardiovascular diseases as it associated with IR and increased prevalence of impaired glucose
tolerance. In women with PCOS, VAI & pattern of hirsutism can serve as simple and effective tools for assessing
metabolic risks, but further studies are required to extrapolate the index's use in clinical management.

REFERENCES:

1. Azziz R, Adashi EY: Stein and Leventhal: 80 years on. Am J Obstet Gynecol. 2016, 214:247. 10.1016/j.ajog.2015.12.013

2. Dwajani S and Rupakala BM. Exploration and Comparison of Ovarian Hormones with Anti-Mullerian Hormone amongst Women with
Polycystic Ovarian Syndrome. J Gynecol 2019, 4(2): 000179.

3. Mehreen TS, Ranjani H, Kamalesh R, Ram U, Anjana RM, Mohan V. Prevalence of polycystic ovarian syndrome among adolescents
and young women in India. J Diabetol 2021;12:319-25

4.  Berger, Joshua & Bates, Gordon. (2014). Optimal management of subfertility in polycystic ovary syndrome. International journal of
women's health. 6. 613-21. 10.2147/IJWH.S48527.

5. Legro RS, Strauss JF: Molecular progress in infertility: polycystic ovary syndrome. Fertil Steril 2002, 78:569-576.

6. Doi SA, Al-Zaid M, Towers PA, Scott CJ, Al-Shoumer KA: Ovarian steroids modulate neuroendocrine dysfunction in polycystic ovary
syndrome. J Endocrinol Invest 2005, 28:882-892

7.  G.Garruti, R. Depalo, M. G. Vita et al., “Adipose tissue, metabolic syndrome and polycystic ovary syndrome: from pathophysiology to
treatment,” Reproductive Biomedicine Online, vol. 19, no. 4, pp. 552-563, 2009.

8.  P. Fenichel, C. Rougier, S. Hieronimus, and N. Chevalier, “Which origin for polycystic ovaries syndrome: genetic, environmental or
both?,” Annales d'endocrinologie, vol. 78, no. 3, pp. 176185, 2017.

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 4 | 2022 1980




9.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

S. Behboudi-Gandevani, F. Ramezani Tehrani, M. Rostami Dovom et al., “Insulin resistance in obesity and polycystic ovary syndrome:
systematic review and meta-analysis of observational studies,” Gynecological Endocrinology, vol. 32, no. 5, pp. 343-353, 2016.

S. S. Lim, M. J. Davies, R. J. Norman, and L. J. Moran, “Overweight, obesity and central obesity in women with polycystic ovary
syndrome: a systematic review and meta-analysis,” Human Reproduction Update, vol. 18, no. 6, pp. 618-637, 2012.

Legro RS, Castracane VD, Kauffman RP: Detecting insulin resistance in polycystic ovary syndrome: purposes and pitfalls. Obstet
Gynecol Surv 2004, 59:141-154.

Dunaif A, Finegood DT: Beta-cell dysfunction independent of obesity and glucose intolerance in the polycystic ovary syndrome. J Clin
Endocrinol Metab 1996, 81:942-947.

O'Meara N, Blackman JD, Ehrmann DA, Barnes RB, Jaspan JB, Rosenfield RL, Polonsky KS: Defects in beta-cell function in functional
ovarian hyperandrogenism. J Clin Endocrinol Metab 1993, 76:1241-1247.

Dunaif A, Segal KR, Futterweit W, Dobrjansky A: Profound peripheral insulin resistance, independent of obesity, in polycystic ovary
syndrome. Diabetes 1989, 38:1165-1174.

Dunaif A: Insulin resistance and the polycystic ovary syndrome: mechanism and implications for pathogenesis. Endocr Rev 1997,
18:774-800

chernof, A. & Despres, J. P. Pathophysiology of human visceral obesity: an update. Physiological reviews. 93, 359-404 (2013)

Paniagua, J.A. Nutrition, insulin resistance and dysfunctional adipose tissue determine the different components of metabolic syndrome.
World J. Diabetes 2016, 7, 483-514. [CrossRef] [PubMed]

World Health Organization. The Top 10 Causes of Death. Available online: https://www.who.int/newsroom/fact

Gateva A, Kamenov Z. Cardiovascular risk factors in Bulgarian patients with polycystic ovary syndrome and/or obesity. Obstet Gynecol
Int 2012;2012:306347.

Couto Alves A, Valcarcel B, Méakinen VP, Morin-Papunen L, Sebert S, Kangas AJ, et al. Metabolic profiling of polycystic ovary
syndrome reveals interactions with abdominal obesity. Int J Obes (Lond) 2017;41:1331-40.

Franik G, Bizon A, Wioch S, Pluta D, Blukacz L., Milnerowicz H, et al. The effect of abdominal obesity in patients with polycystic
ovary syndrome on metabolic parameters. Eur Rev Med Pharmacol Sci 2017;21:4755-61.

Barber TM, McCarthy MI, Wass JA, Franks S. Obesity and polycystic ovary syndrome. Clin Endocrinol (Oxf) 2006;65:137-45.
World Health Organization. Obesity: Preventing and Managing the Global Epidemic. Report of the WHO Consultation of Obesity;
2000. 10. Ho SC, Chen YM, Woo JL, Leung SS, Lam TH, Janus ED. Association between simple anthropometric indices and
cardiovascular risk factors. Int J Obes Relat Metab Disord 2001;25:1689-97.

C.-M. Ma, N. Lu, R. Wang, X.-L. Liu, Q. Lu, and F.-Z. Yin, “ ree novel obese indicators perform better in monitoring management of
metabolic syndrome in type 2 diabetes,” Scientific Reports, vol. 7, no. 1, pp. 1-6, 2017.

R. Nusrianto, D. L. Tahapary, and P. Soewondo, “Visceral adiposity index as a predictor for type 2 diabetes mellitus in Asian population:
a systematic review,” Diabetes & Metabolic Syndrome: Clinical Research & Reviews, vol. 13, no. 2, pp. 1231-1235, 2019.

H. Agrawal, K. Aggarwal, and A. Jain, “Visceral adiposity index: simple tool for assessing cardiometabolic risk in women with
polycystic ovary syndrome,” Indian Journal of Endocrinology and Metabolism, vol. 23, no. 2, pp. 232-237, 2019

Messenger AG, de Berker DA, Sinclair RD. Disorders of hair. In: Burns T, Breathnach S, Cox N, Griffiths C, editors. Rook’s Textbook
of Dermatology, vol. 4. West Sussex, United Kingdom: Wiley-Blackwell; 2010. p. 66.80-9.

Mihailidis J, Dermesropian R, Taxel P, Luthra P, Grant-Kels JM. Endocrine evaluation of hirsutism. Int J Womens Dermatol
2015;1(2):90-4

Unluhizarci K, Karababa Y, Bayram F, Kelestimur F. The investigation of insulin resistance in patients with idiopathic hirsutism. J Clin
Endocrinol Metab 2004;89(6):2741-4

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 4 | 2022 @




30. 4 Weger N, Schlake T. IGF-I signalling controls the hair growth cycle and the differentiation of hair shafts. J Invest Dermatol 2005;
125:873-882.

31. Ibrahim-Ouali M, Rocheblave L. Recent advances in azasteroids chemistry. Steroids 2008; 73:375-407

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 4 | 2022 @




