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Abstract
The intersection of endemic iodine deficiency and polycystic ovary syndrome (PCOS)
presents a complex endocrinological challenge that fundamentally alters the
reproductive and metabolic trajectories of affected females. This investigation
quantifies the clinical and phenotypic manifestations of PCOS among women of
reproductive age residing in regions characterized by severe geographical iodine
depletion. Operating through a cross-sectional analytical framework, the study
evaluated a cohort of 248 reproductive-aged females, utilizing the revised Rotterdam
criteria for phenotypic stratification alongside comprehensive thyroid and androgenic
biochemical assays. The empirical data revealed a drastic phenotypic shift: 58.4% of
the iodine-deficient cohort exhibited the severe classic manifestation (Phenotype A),
characterized by profound hyperandrogenism, chronic anovulation, and polycystic
ovarian morphology, compared to only 34.2% in iodine-sufficient control
environments. Structural analysis established a direct inverse correlation between
urinary 1odine concentrations and the severity of clinical hyperandrogenism, driven
primarily by subclinical hypothyroid-induced suppression of hepatic sex hormone-
binding globulin (SHBG) synthesis. These physiological deficits liberated excess free
testosterone into peripheral circulation, amplifying cutaneous manifestations and
metabolic resistance parameters. The research mathematically models the pathogenic
synergy between micronutrient deprivation and intrinsic ovarian dysfunction,
demonstrating that environmental iodine status acts as a definitive catalyst for
phenotypic exacerbation. Ultimately, the findings demand an immediate, systemic
recalibration of clinical management protocols, dictating that targeted iodine
supplementation and thyroid optimization must precede conventional ovulation
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induction or anti-androgen therapies in endemic geographical zones to successfully
mitigate the compounded reproductive anomalies.
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Introduction

Endemic iodine deficiency disrupts the delicate hypothalamic-pituitary-thyroid axis,
precipitating cascading metabolic and reproductive anomalies. When this nutritional
deficit overlaps with the intrinsic hormonal derangements of polycystic ovary
syndrome, clinical manifestations undergo profound phenotypic shifts. Decreased
intrathyroidal iodine concentrations suppress thyroxine synthesis, triggering a
compensatory elevation in thyrotropin. The resulting subclinical hypothyroid state
exerts a deleterious force on ovarian steroidogenesis, significantly altering follicle
development kinetics and systemic insulin sensitivity. Current diagnostic paradigms
often fail to account for the compounding physiological stress exerted by geographical
micronutrient deficiencies. lodine deficiency actively reshapes the phenotypic
presentation, pushing the clinical profile toward highly therapy-resistant metabolic
states. Understanding this pathogenic synergy is vital for optimizing clinical
interventions. The primary objective of this investigation is to delineate the clinical and
phenotypic characteristics of PCOS in women of reproductive age residing in an
iodine-deficient geographic zone, mapping the exact mathematical correlation between
thyroid hypofunction and hyperandrogenic severity.

Materials and Methods

This cross-sectional analytical study evaluated a clinical cohort of 248 females aged
18 to 35 years seeking reproductive endocrinology interventions. Participants were
diagnosed with PCOS based on the stringent parameters of the revised Rotterdam
criteria. Rigorous exclusion criteria eliminated patients with congenital adrenal
hyperplasia, hyperprolactinemia, thyroid autoimmunity, and androgen-secreting
neoplasms. The cohort was systematically stratified into an iodine-deficient study
group (n=142) and an iodine-sufficient control demographic (n=106) utilizing precise
urinary iodine concentration metrics. Clinical phenotyping categorized participants
into Classic (Phenotypes A and B), Ovulatory (Phenotype C), and Non-
hyperandrogenic (Phenotype D) variations. Laboratory diagnostics encompassed an
exhaustive biochemical panel measuring luteinizing hormone, follicle-stimulating
hormone, total testosterone, SHBG, thyrotropin, and free thyroxine. High-resolution
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pelvic ultrasonography provided antral follicle counts and ovarian volume
quantification, while thyroid echography assessed glandular structural integrity.
Statistical associations were processed via multivariate logistic regression and Pearson
correlation modeling using an alpha level of 0.05.

Results

Demographic and biochemical data revealed profound phenotypic divergences driven
by regional iodine status. Females in the iodine-deficient sector exhibited a drastically
higher prevalence of Phenotype A (58.4%), compared to only 34.2% in the iodine-
sufficient control cohort (p < 0.01). Urinary iodine concentrations in the primary
experimental group averaged an extremely depleted 62.4 + 8.1 mcg/L, correlating
directly with an elevated mean thyrotropin level of 3.8 + 0.6 mIU/L, indicating
widespread subclinical hypothyroidism. This hypothyroid environment significantly
amplified the systemic hyperandrogenic profile. The iodine-deficient group
demonstrated a mean total testosterone of 2.9 + 0.4 nmol/L (controls: 2.1 £+ 0.3 nmol/L).
Concurrently, hepatic SHBG synthesis plummeted to 28.4 &= 4.2 nmol/L in the deficient
group versus 45.6 = 5.1 nmol/L in controls, multiplying the bioavailability of free
peripheral androgens. Metabolic deterioration progressed in tandem; the HOMA-IR
index reached 3.9 + 0.5 within the iodine-deficient Phenotype A cohort. Pelvic
morphology reflected this exacerbated state, with mean ovarian volume recorded at
14.6 £ 1.2 cm? and antral follicle counts routinely exceeding 22 per ovary. A powerful
inverse correlation emerged between urinary iodine levels and the chronicity of
menstrual oligomenorrhea (r =-0.63, p < 0.05).

Discussion

The exacerbation of classic ovarian phenotypes under iodine deficiency elucidates a
highly destructive physiological loop. Diminished thyroid hormone synthesis directly
impairs the hepatic production of SHBG, liberating excess testosterone into the
peripheral  vascular network. This aggressively aggravates cutaneous
hyperandrogenism and precipitates premature follicular arrest. Our empirical findings
indicate that endemic geographic factors actively skew the syndrome toward its
absolute most severe metabolic and reproductive manifestations. The compounding
presence of insulin resistance acts as an intermediary amplifier. Subclinical
hypothyroidism blunts peripheral glucose uptake, causing compensatory
hyperinsulinemia that hyper-stimulates ovarian theca cells to overproduce androgens,
creating an unbreakable cycle of endocrine failure. Acknowledged limitations involve
the study's cross-sectional architecture, which restricts longitudinal observation of
fertility outcomes following iodine supplementation.
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Scientific Novelty and Practical Significance
For the first time within this specific demographic, the phenotypic migration of
polycystic ovarian dysfunction driven by geographic micronutrient deprivation has
been mathematically and statistically modeled. This research mandates an immediate
paradigm shift: endocrinologists operating in endemic zones must universally integrate
thyroid function preservation and aggressive iodine supplementation directly into
baseline therapeutic regimens, strictly preceding standard interventions like ovulation
induction or insulin-sensitizing pharmacotherapy.
Conclusion
Immediate diagnostic recalibration is absolutely mandatory for managing
reproductive-aged females exhibiting hyperandrogenic anovulation in regions
suffering from environmental micronutrient depletion. Integrating specific iodine
correction protocols into localized gynecological endocrinology pathways will
systematically dismantle amplified metabolic resistance and halt the aggressive
progression of severe clinical phenotypes, serving as the critical first step in restoring
physiological ovarian function.
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