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Polycystic Ovary Syndrome (PCOS) is a multifactorial 
endocrine and metabolic disorder affecting approximately 
5–18% of women of reproductive age and is recognized 
as one of the most common causes of female infertility 
worldwide. The disorder is characterized by insulin resistance, 
hyperandrogenism, chronic low-grade inflammation, and 
dysfunction of the hypothalamic-pituitary-ovarian (HPO) 
axis, resulting in anovulation, poor oocyte quality, and 
reduced endometrial receptivity. Despite its high prevalence, 
a significant proportion of women with PCOS remain 
undiagnosed, especially in rural and underserved regions 
where access to specialized diagnostic facilities is limited.

This work presents current clinical challenges in PCOS-
related infertility alongside recent innovations in research 
and treatment. A major focus is placed on an AI- and IoT-
enabled assistive system developed under the ANRF–SERB 
POWER Grant for real-time fertility stage identification. The 
system adopts a dual-mode diagnostic approach integrating 
automated blood-based hormonal analysis using ELISA 
automation and spectrophotometer-based quantification 
with imaging-based transvaginal ultrasound (TVUS) for 
comprehensive ovarian and follicular assessment. A portable 
3D-printed centrifuge enables efficient serum separation, 
following which ELISA-based hormonal estimation (LH, FSH, 
AMH) is performed and quantified using a spectrophotometer 
(OD measurement). The acquired biochemical and ultrasound 
data are further processed using machine learning-based 
PCOS analysis for intelligent classification, fertility window 
prediction, and clinical decision support.

Recent advances including ultrasound-guided follicular 
tracking, non-invasive biomarkers, precision medicine, and 
phenotype-based assisted reproductive technologies are 

also discussed. The proposed framework demonstrates 
strong potential for early diagnosis, accurate fertility window 
prediction, and personalized reproductive healthcare delivery. 
This scalable and cost-effective digital health solution offers a 
promising pathway to bridge fertility care gaps in resource-
constrained settings and significantly strengthen PCOS 
management and fertility outcomes.
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