
AI-Driven Clinical Decision Support for 
Personalized Ovarian Stimulation in IVF 

Abstract 
In vitro fertilization (IVF) success rates can be significantly influenced by the accuracy of 
hormone dosing. This project introduces an AI-powered decision support system that 
personalizes gonadotropin dosing and trigger timing, based on real-world clinical data. By 
integrating machine learning with ultrasound, lab results, and patient history, our system 
enhances safety, reduces complications, and optimizes outcomes in assisted reproductive 
technology. 
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Introduction 
Gonadotropin dosing during IVF treatment must be precise: underdosing can lead to poor 
ovarian response, while overdosing risks ovarian hyperstimulation syndrome (OHSS). With OHSS 
affecting over 12% of IVF cycles and poor response in around 6%, the need for personalized 
hormone management is urgent. Artificial Intelligence (AI) offers an opportunity to assist 
physicians in making data-driven, individualized decisions that improve patient outcomes. 

Materials and Methods 
This system is developed through retrospective analysis of 300 IVF cycles, paired with a 
literature synthesis using PubMed, Springer, and clinical guidelines. The AI framework relies on 
structured data from three key domains: 

- Patient history (Age, BMI, infertility etiology, previous IVF outcomes) 

- Laboratory values (AMH, FSH, LH, progesterone) 



- Ultrasound imaging (Antral follicle count, follicle size ≥14 mm, endometrial thickness) 

An XGBoost machine learning model, enhanced with SHAP for interpretability, was trained to 
recommend dosing strategies and trigger timing. 

Table 1. Framework Components and Input Features 
Component Description 
Patient History Age, BMI, infertility cause, previous IVF 

outcomes 
Laboratory Data AMH, baseline FSH/LH, progesterone 
Ultrasound Metrics AFC, follicular growth (≥14 mm), endometrial 

thickness 
AI Model XGBoost with SHAP for interpretability 
Decision Modules 1. Dose Prediction (150–450 IU) 

2. Trigger Timing (based on 16–18 mm 
follicles) 
3. OHSS Risk Alert (progesterone >1.5 ng/mL) 

Results 
The AI framework successfully synthesized diverse clinical inputs to recommend individualized 
dosing strategies. Preliminary validation using literature-based performance benchmarks 
showed potential reductions in OHSS risk and unnecessary hormone exposure. Physicians can 
use the system’s transparent recommendations to improve safety and efficiency in IVF 
treatment planning. 

Conclusion 
This project highlights how AI can humanize healthcare by supporting personalized treatment in 
reproductive medicine. With a foundation in real patient data, the system aligns with clinical 
needs and promotes smarter, safer IVF decisions. 

Impact and Future Work 
As IVF clinics move toward digital transformation, integrating this AI system can enhance 
clinician decision-making while minimizing risk. Future development includes a user interface for 
clinicians and prospective trials to validate real-time performance. 


