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ABSTRACT 

Autoimmune disorders, including systemic lupus 

erythematosus, rheumatoid arthritis, and multiple sclerosis, are 

characterized by complex immunopathogenic mechanisms, 

heterogeneous phenotypes, and variable disease progression. 

Conventional diagnostic and therapeutic approaches often fail 

to address this complexity effectively. Artificial Intelligence 

(AI) offers a transformative approach by enabling data-driven, 

precision-based methodologies that surpass traditional 

strategies. Advanced AI models, such as deep learning and 

machine learning algorithms, facilitate the analysis of multi-

omics data, electronic health records, and pharmacological 

datasets, improving early diagnosis and disease prediction. AI-

driven systems also enhance therapeutic decision-making by 

predicting drug responses, optimizing treatment regimens, and  

minimizing adverse effects. Furthermore, Natural Language Processing (NLP) enables 

extraction of clinically relevant insights from unstructured medical data, supporting 

pharmacovigilance. Despite its potential, challenges including interpretability, 

generalizability, and regulatory constraints remain. Overall, AI integration represents a 

promising advancement in the personalized management of autoimmune disorders. 

 

INTRODUCTION 

Autoimmune disorders affect nearly 5–8% of the global population, with rising incidence. 

Conventional diagnostic approaches often fall short in early detection and therapeutic 

alignment due to immunological complexity and interpatient variability. AI offers a 
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transformative pathway by enabling computational modeling of complex datasets to derive 

clinically actionable insights. This project investigates AI-driven diagnostic stratification and 

therapeutic tailoring in autoimmune diseases. 

 

 

Figure 1 

 

MATERIALS AND METHODS 

De-identified datasets were obtained from hospital electronic health records, genomic 

databases, and imaging archives. Various artificial intelligence models were employed, 

including Convolutional Neural Networks (CNNs) for image-based diagnostics, Random 

Forest and XGBoost algorithms for clinical prediction, and Natural Language Processing 

(NLP) techniques for clinical text mining. Model validation was performed using a 10-fold 

cross-validation approach on a patient cohort of 2,500 individuals. The analysis was 

conducted using software tools such as Python (Scikit-learn and TensorFlow), RStudio, and 

IBM Watson Health. 

 

 

Figure 2 
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Figure 3 

 

 
Figure 4 

 

RESULTS AND DISCUSSION 

• Diagnostic Accuracy: AI-enhanced imaging achieved 92.4% sensitivity in early 

rheumatoid arthritis. 

• Drug Optimization: Pharmacogenomic AI modeling identified optimal biologic agents 

with 83.6% efficacy prediction. 

• Risk Stratification: Clustering algorithms revealed subtypes with differential drug 

responsiveness. 

• Clinical Decision Support: Integrated AI dashboards facilitated real-time therapy 

adjustments, reducing adverse drug events by 37%. 
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Figure 5 

 

 

Figure 6 
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Figure 7 

 

 

 



www.wjpr.net     │    Vol 15, Issue 9, 2026.    │   ISO 9001: 2015 Certified Journal    │ 

 

 

Gunavathi et al.                                                                  World Journal of Pharmaceutical Research 

679 

 

Figure 8 

 

CONCLUSION 

AI-augmented frameworks significantly improve diagnostic accuracy and 

pharmacotherapeutic precision in autoimmune disorders. By integrating multi-dimensional 

data, AI enables a paradigm shift toward precision immunology. Continued integration of AI 

into clinical workflows is imperative for enhancing patient-specific outcomes in autoimmune 

disease management. 
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