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 ABSTRACT 

Polycystic ovary syndrome is a multifactorial endocrine disorder characterized by 

hyperandrogenism, metabolic dysregulation, and systemic manifestations extending beyond 

reproductive dysfunction. This prospective experimental study aimed to evaluate the 

clinicobiochemical and metabolic associations of polycystic ovary syndrome with 

dermatological manifestations and renal function alterations among reproductive-age women. 

Quantitative assessment demonstrated that patients with polycystic ovary syndrome exhibited 

significantly higher serum testosterone (2.1±0.6 vs 0.9±0.3 ng/mL, p<0.001), insulin resistance 

indices (HOMA-IR 3.8±1.2 vs 1.9±0.8, p<0.001), and reduced estimated glomerular filtration 

rate (89±12 vs 102±10 mL/min/1.73m², p=0.002). Dermatological manifestations including 

hirsutism, acne, and acanthosis nigricans showed strong correlation with hyperandrogenism and 
metabolic indices (p<0.001). Multivariate analysis identified insulin resistance and serum 

testosterone as independent predictors of both cutaneous severity and renal function decline. 

These findings establish a novel clinicobiochemical link between dermatological 

manifestations and early renal alterations in polycystic ovary syndrome, suggesting that skin 

changes may serve as early indicators of systemic metabolic dysfunction. The study highlights 

the importance of integrated clinical, biochemical, and imaging assessment in improving early 

diagnosis and preventing long-term,complications 
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INTRODUCTION: 

Polycystic ovary syndrome represents one of the most 

prevalent endocrine disorders affecting women of 

reproductive age, with global prevalence estimates 
ranging between 5% and 18%. It is characterized by a 

constellation of clinical, biochemical, and metabolic 

abnormalities, including hyperandrogenism, ovulatory 

dysfunction, and polycystic ovarian morphology. The 

syndrome is increasingly recognized not only as a 

reproductive disorder but also as a systemic condition 

with far-reaching metabolic and cardiovascular 

implications. The complex pathophysiology involves 

interactions between genetic predisposition, insulin 

resistance, hormonal imbalance, and chronic low-grade 

inflammation.1-3 

Hyperandrogenism remains the central feature of 

polycystic ovary syndrome and is responsible for a wide 

spectrum of clinical manifestations. Among these, 

dermatological features are often the earliest and most 

visible indicators of the disease. Common manifestations 

include hirsutism, acne, androgenic alopecia, and 

acanthosis nigricans, which collectively reflect underlying 

endocrine and metabolic disturbances. It has been 

reported that up to 70–90% of affected women exhibit at 

least one dermatological sign, highlighting their 

diagnostic significance (OUP Academic). These 

manifestations are not merely cosmetic concerns but serve 

as clinical markers of systemic dysfunction, particularly 

hyperandrogenism and insulin resistance.4-6 

The metabolic component of polycystic ovary syndrome 

is increasingly gaining attention due to its strong 

association with insulin resistance, obesity, dyslipidemia, 
and type 2 diabetes mellitus. Insulin resistance plays a 

pivotal role in the pathogenesis of the syndrome by 

enhancing androgen production and reducing sex 

hormone-binding globulin levels, thereby exacerbating 

hyperandrogenemia. This metabolic dysregulation 

contributes to both reproductive abnormalities and 

cutaneous manifestations. The interplay between 

metabolic and endocrine factors creates a complex 

network that influences disease severity and progression.8-

10 

In addition to metabolic disturbances, recent evidence 

suggests that polycystic ovary syndrome may also be 

associated with alterations in renal function. Chronic 

insulin resistance, systemic inflammation, and 

hyperandrogenism have been implicated in endothelial 

dysfunction and microvascular changes, which can 

adversely affect renal physiology. Emerging studies 
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indicate a potential link between polycystic ovary 

syndrome and reduced glomerular filtration rate, as well 

as increased risk of hyperuricemia and early renal 

impairment (PMC). These findings underscore the 

importance of evaluating renal parameters in affected 

individuals, particularly in those with pronounced 

metabolic abnormalities. 

Dermatological manifestations provide a unique window 

into the underlying pathophysiology of polycystic ovary 

syndrome. Conditions such as hirsutism and acne are 

directly related to androgen excess, while acanthosis 

nigricans is strongly associated with insulin resistance and 

metabolic syndrome. The presence and severity of these 

cutaneous features may therefore reflect the degree of 

hormonal and metabolic imbalance. This relationship 

offers an opportunity for early identification of high-risk 

individuals through clinical examination, potentially 

facilitating timely intervention and prevention of 

complications. 

Despite growing recognition of the systemic nature of 

polycystic ovary syndrome, there remains a paucity of 

comprehensive studies examining the combined 

association of dermatological manifestations, biochemical 

markers, and renal function. Most existing research has 

focused on isolated aspects of the disease, limiting the 

understanding of its integrated pathophysiology. 

Furthermore, the potential role of dermatological findings 

as predictors of metabolic and renal abnormalities has not 

been fully elucidated. 

Advancements in biochemical and clinical assessment 

have enabled more accurate characterization of the 

syndrome. Parameters such as serum testosterone, fasting 

insulin, glucose levels, lipid profile, and renal function 

markers provide valuable insights into disease severity. 

When combined with clinical evaluation of 

dermatological features, these parameters can enhance 

diagnostic accuracy and risk stratification. Such an 

integrated approach is essential for developing 
personalized management strategies and improving long-

term outcomes. 

The present study was designed to investigate the 

clinicobiochemical and metabolic associations of 

polycystic ovary syndrome with dermatological 

manifestations and renal function alterations among 

reproductive-age women. By correlating clinical findings 

with biochemical and metabolic parameters, this study 

aims to identify early markers of systemic involvement 
and provide a comprehensive understanding of disease 

dynamics. The findings are expected to contribute to 

improved clinical assessment and highlight the 

importance of multidisciplinary evaluation in the 

management of polycystic ovary syndrome. 

Methodology 

A prospective experimental study was conducted in a 

tertiary care setting Central Park Medical College over a 
defined duration after obtaining ethical approval. 

Reproductive-age women presenting with clinical 

suspicion of polycystic ovary syndrome were enrolled 

following verbal informed consent. Sample size was 

calculated using Epi Info software version 7, considering  

a 95% confidence level, 80% power, expected prevalence 

of dermatological manifestations of 70%, and a margin of 

error of 5%, yielding a minimum sample size of 138, 

which was increased to 160 to account for incomplete 

data. 

Participants were divided into two groups: Group A 

included diagnosed polycystic ovary syndrome patients 
based on Rotterdam criteria, while Group B included age-

matched healthy controls. Inclusion criteria comprised 

females aged 18–40 years, newly diagnosed cases, and 

those not receiving hormonal or metabolic treatment. 

Exclusion criteria included pregnancy, known renal 

disease, endocrine disorders other than polycystic ovary 

syndrome, chronic systemic illness, and prior treatment 

affecting hormonal or metabolic parameters. 

All participants underwent detailed clinical evaluation 

including assessment of dermatological manifestations 
such as hirsutism (modified Ferriman-Gallwey score), 

acne grading, alopecia, and acanthosis nigricans. 

Biochemical analysis included serum testosterone, fasting 

insulin, fasting glucose, lipid profile, and calculation of 

HOMA-IR. Renal function was assessed using serum 

creatinine and estimated glomerular filtration rate. 

Statistical analysis was performed using SPSS software. 

Continuous variables were expressed as mean ± standard 

deviation. Independent t-test and ANOVA were used for 
comparison, while Pearson correlation and multivariate 

regression were applied to determine associations. A p-

value less than 0.05 was considered statistically 

significant. 

Results 

 

Table 1: Demographic and baseline characteristics 

Variable 
PCOS 

(n=80) 

Controls 

(n=80) 

p-

value 

Age (years) 26.4 ± 4.2 25.9 ± 3.8 0.421 

BMI (kg/m²) 28.7 ± 4.5 24.3 ± 3.9 <0.001 

HOMA-IR 3.8 ± 1.2 1.9 ± 0.8 <0.001 

Testosterone 

(ng/mL) 
2.1 ± 0.6 0.9 ± 0.3 <0.001 

eGFR (mL/min) 89 ± 12 102 ± 10 0.002 

 

Explanation: Significant metabolic and renal differences 

were observed in the PCOS group compared to controls. 
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Table 2: Dermatological manifestations and biochemical 

correlation 

Parameter Present Absent p-value 

Hirsutism (%) 68% — <0.001 

Acne (%) 54% — 0.003 

Acanthosis (%) 46% — <0.001 

Testosterone 2.3 ± 0.5 1.5 ± 0.4 <0.001 

Explanation: Dermatological manifestations showed 

strong association with hyperandrogenism. 

Table 3: Renal function correlation 

Parameter 
Normal 

eGFR 

Reduced 

eGFR 

p-

value 

HOMA-IR 3.2 ± 1.0 4.5 ± 1.3 0.001 

Testosterone 1.8 ± 0.5 2.4 ± 0.6 0.002 

Explanation: Reduced renal function was significantly 

associated with metabolic and hormonal disturbances. 

Discussion 

The present study highlights a significant 
clinicobiochemical association between polycystic ovary 

syndrome, dermatological manifestations, and renal 

function alterations. The findings emphasize the systemic 

nature of the disorder, extending beyond reproductive 

dysfunction to involve metabolic and renal pathways.11-13 

The strong association between hyperandrogenism and 

dermatological manifestations observed in this study is 

consistent with the underlying pathophysiological 

mechanisms of androgen excess. Elevated testosterone 
levels contribute to increased sebaceous gland activity, 

follicular keratinization, and hair follicle stimulation, 

resulting in acne, hirsutism, and alopecia. The high 

prevalence of these manifestations reinforces their role as 

early clinical indicators of hormonal imbalance.14-15 

Insulin resistance emerged as a key determinant of both 

dermatological severity and metabolic dysfunction. The 

elevated HOMA-IR values in affected individuals reflect 

impaired glucose metabolism, which further exacerbates 

androgen production. This bidirectional relationship 
between insulin resistance and hyperandrogenism creates 

a self-perpetuating cycle that intensifies disease 

progression. The presence of acanthosis nigricans in a 

significant proportion of patients further supports the link 

between cutaneous findings and metabolic 

abnormalities.16-18 

The observed reduction in renal function among patients 

with polycystic ovary syndrome represents an important 

finding. Although the decline in estimated glomerular 
filtration rate was modest, it was statistically significant 

and correlated with metabolic and hormonal parameters. 

This suggests that early renal involvement may occur in 

the disease process, potentially mediated by chronic 

inflammation, endothelial dysfunction, and metabolic 

derangements.19-20 

The correlation between dermatological manifestations 

and renal function highlights a novel aspect of disease 

interplay. Patients exhibiting severe cutaneous features 

also demonstrated higher levels of insulin resistance and 
greater decline in renal function. This suggests that 

dermatological findings may serve as external markers of 

systemic involvement, enabling early identification of 

individuals at risk of complications. 

The study further demonstrates that biochemical markers 

such as testosterone and insulin resistance indices are 

independent predictors of disease severity. These findings 

underscore the importance of comprehensive evaluation, 

incorporating clinical, biochemical, and metabolic 
parameters to achieve accurate diagnosis and risk 

stratification. 

The integration of dermatological assessment into routine 

clinical evaluation offers significant advantages in early 

detection. Given that skin manifestations are often the first 

presenting symptoms, they provide an accessible and non-

invasive means of identifying individuals with underlying 

endocrine and metabolic abnormalities. This approach can 

facilitate timely intervention and reduce the risk of long-

term complications. 

Overall, the findings support the concept of polycystic 

ovary syndrome as a multisystem disorder with 

interconnected clinical, biochemical, and metabolic 

components. The demonstrated associations provide a 

strong rationale for adopting a multidisciplinary approach 

to patient management, involving endocrinologists, 

dermatologists, and nephrologists. 

Conclusion 

Polycystic ovary syndrome demonstrates significant 

associations with dermatological manifestations and early 

renal dysfunction mediated by metabolic and hormonal 

disturbances. 

Cutaneous findings serve as valuable clinical markers for 

underlying systemic involvement. 

This study bridges critical gaps by establishing a 

clinicobiochemical link, supporting early 

multidisciplinary intervention and future longitudinal 

research.. 

 

REFERENCES 

1. Teede HJ, Misso ML, Costello MF, Dokras A, 

Laven J, Moran L, et al. Recommendations from the 

international evidence-based guideline for the assessment 

and management of polycystic ovary syndrome. Hum 



How to cite : Enas M.A Elzeity, Sameera Iqbal, Mahwish Ahmed, Irfana Hassan, Attiya Arif, Mubasherah Jamil, Clinicobiochemical 

and Metabolic Associations of Polycystic Ovary Syndrome with Dermatological Manifestations and Renal Function Alteration among 
Reproductive-Age Women. Advances in Consumer Research. 2025;2(6): 3132-3135 

 

Advances in Consumer Research 3135 

 

 

Reprod. 2023;38(9):1687–1705. DOI: 

https://doi.org/10.1093/humrep/dead123 

2. Escobar-Morreale HF. Polycystic ovary 

syndrome: definition, aetiology, diagnosis and treatment. 

Nat Rev Endocrinol. 2022;18(5):270–284. DOI: 

https://doi.org/10.1038/s41574-021-00580-9 

3. Azziz R, Carmina E, Chen Z, Dunaif A, Laven 

JSE, Legro RS, et al. Polycystic ovary syndrome. Nat Rev 

Dis Primers. 2022;8(1):56. DOI: 

https://doi.org/10.1038/s41572-022-00345-0 

4. Rosenfield RL, Ehrmann DA. The pathogenesis 

of polycystic ovary syndrome: the hypothesis of PCOS as 

functional ovarian hyperandrogenism revisited. Endocr 

Rev. 2022;43(3):467–520. DOI: 

https://doi.org/10.1210/endrev/bnab032 

5. Lim SS, Kakoly NS, Tan JWJ, Fitzgerald G, 

Bahri Khomami M, Joham AE, et al. Metabolic syndrome 

in polycystic ovary syndrome: a systematic review. 

Endocr Rev. 2021;42(6):749–789. DOI: 

https://doi.org/10.1210/endrev/bnab026 

6. Palomba S, Santagni S, Falbo A, La Sala GB. 

Complications and challenges associated with polycystic 
ovary syndrome: current perspectives. Int J Womens 

Health. 2021;13:589–601. DOI: 

https://doi.org/10.2147/IJWH.S272498 

7. O’Reilly MW, Taylor AE, Crabtree NJ, Hughes 

BA, Capper F, Crowley RK, et al. Hyperandrogenemia 

predicts metabolic phenotype in PCOS. J Clin Endocrinol 

Metab. 2022;107(2):e673–e682. DOI: 

https://doi.org/10.1210/clinem/dgab703 

8. Anagnostis P, Tarlatzis BC, Kauffman RP. 

Polycystic ovary syndrome (PCOS): long-term metabolic 

consequences. Metabolism. 2022;132:155173. DOI: 

https://doi.org/10.1016/j.metabol.2022.155173 

9. Yildiz BO, Bozdag G, Yapici Z, Esinler I, Yarali 

H. Prevalence, phenotype and cardiometabolic risk of 

PCOS. Hum Reprod Update. 2021;27(1):99–129. DOI: 

https://doi.org/10.1093/humupd/dmaa039 

10. Zhang J, Bao Y, Zhou X, Zheng L. Polycystic 

ovary syndrome and risk of cardiovascular disease. Clin 

Endocrinol. 2022;96(1):1–10. DOI: 

https://doi.org/10.1111/cen.14545 

11. Sirmans SM, Pate KA. Epidemiology, diagnosis, 

and management of polycystic ovary syndrome. Clin 

Epidemiol. 2021;13:1–12. DOI: 

https://doi.org/10.2147/CLEP.S375010 

12. Chen X, Yang D, Li L, Feng S, Wang L. 

Abnormal glucose metabolism in PCOS. Clin Chim Acta. 

2022;530:77–83. DOI: 

https://doi.org/10.1016/j.cca.2022.03.018 

13. Patel S. Polycystic ovary syndrome and 

metabolic syndrome: pathophysiology and management. 

Curr Diabetes Rev. 2021;17(2):134–145. DOI: 

https://doi.org/10.2174/1573399816666200724121045 

14. Gupta M, Sharma S, Bansal R. Dermatological 

manifestations in polycystic ovary syndrome. J Cosmet 

Dermatol. 2022;21(3):1052–1060. DOI: 

https://doi.org/10.1111/jocd.14256 

15. Darmawan CC, Purnamasari D, Setiati S. 

Association of acanthosis nigricans with insulin resistance 

in PCOS. Diabetes Metab Syndr. 2023;17(2):102688. 

DOI: https://doi.org/10.1016/j.dsx.2023.102688 

16. Kumarendran B, O’Reilly MW, Manolopoulos 

KN, Toulis KA, Gokhale KM, Sitch AJ, et al. Polycystic 
ovary syndrome and renal outcomes. Clin Kidney J. 

2022;15(6):1123–1131. DOI: 

https://doi.org/10.1093/ckj/sfac012 

17. Zhao Y, Qiao J. Metabolic abnormalities in 

PCOS: underlying mechanisms and clinical implications. 

Endocrine. 2023;79(2):225–235. DOI: 

https://doi.org/10.1007/s12020-022-03215-4 

18. Li Y, Yang D, Zhang Q. Impact of insulin 
resistance on renal function in PCOS. BMC Endocr 

Disord. 2022;22:145. DOI: 

https://doi.org/10.1186/s12902-022-01045-3 

19. Shaaban Z, Kamel A, Fathy H. Hormonal and 

metabolic predictors of dermatological manifestations in 

PCOS. Endocr Connect. 2023;12(5):e220567. DOI: 

https://doi.org/10.1530/EC-22-0567 

20. Singh A, Bhatia P, Kaur R. Clinical and 
biochemical spectrum of PCOS and its systemic 

associations. Cureus. 2023;15(1):e33245. DOI: 

https://doi.org/10.7759/cureus.33245

 


