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Abstract  

 

Artificial Intelligence (AI) is transforming medical diagnostics and treatment planning by enabling 

in-depth data analysis and prediction modeling. This study explores the application of AI in assessing 

the clinical and laboratory parameters of patients with diabetes mellitus (DM) in the post-COVID 

period, focusing on early detection and prevention of complications. Machine learning (ML) 

algorithms, including regression analysis and neural networks, were applied to parameters like blood 

glucose, HbA1c, insulin, C-peptide, and inflammatory markers. The AI-based tool, “Post-COVID 

Type 2 Diabetes Prediction and Management” (DGU41902), showed promising results, achieving 

certification and demonstrating seamless integration with existing medical information systems. Our 

findings suggest that AI can support early intervention strategies, ultimately improving patient 

outcomes. 

 Keywords: Artificial Intelligence, Diabetes Mellitus, Post-COVID, Machine Learning, 

Clinical Laboratory Data, Predictive Medicine.  

Introduction  

The application of AI in healthcare marks a revolutionary shift towards improved diagnostic 

precision, personalized treatment planning, and optimized patient management. During the COVID-

19 pandemic, the progression of chronic illnesses, such as diabetes mellitus (DM), experienced 

significant alterations. Post-COVID-19, patients with DM exhibit complex metabolic and 

immunological changes that necessitate innovative approaches to disease management. By processing 

extensive data sets, AI can identify hidden patterns crucial for predicting disease outcomes and 

tailoring therapeutic interventions. This study focuses on AI's predictive power in managing DM 

patients post-COVID-19, aiming to enhance the early identification and treatment of disease-related 

complications. 
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The application of artificial intelligence (AI) in healthcare is now recognized as one of the most 

promising approaches to improving diagnostics, prognostication, and treatment of chronic diseases. 

AI possesses the capability to process and analyze vast amounts of medical data, uncovering complex 

patterns and relationships that might remain undetected through traditional methods. This ability 

enables significant improvements in diagnostic accuracy and the personalization of treatment, which 

is especially critical for managing diseases with high clinical variability, such as diabetes mellitus 

(DM). 

Diabetes mellitus remains a leading cause of morbidity and mortality worldwide, requiring 

constant monitoring and therapeutic adjustments to prevent severe complications such as retinopathy, 

nephropathy, and cardiovascular disease. In the post-COVID period, substantial changes in metabolic 

and immunologic processes have been observed in DM patients who recovered from COVID-19. 

These changes, including disruptions in glycemic control and heightened inflammatory activity, 

demand new approaches to patient prognosis and therapy optimization. 

AI offers unique capabilities for analyzing clinical and laboratory data in DM patients who have 

experienced COVID-19, allowing for the prediction of complications. In this study, an AI model was 

developed and tested to analyze time-series data, including blood glucose, HbA1c, insulin, C-peptide, 

and immune markers (CRP, IL-6, VEGF, TGF-β, IGF-1, IP-10, VCAM-1, ICAM-1, leptin, and 

adiponectin). 

Systematic use of AI to forecast health trajectories in post-COVID DM patients holds new 

potential in medicine. This study led to the development of an AI software product titled “Prediction 

of Type 2 Diabetes Mellitus Development in the Post-COVID Period Based on Clinical and 

Immunological Data with AI” (DGU41902), which has successfully passed testing and received a 

certificate of compliance. The program integrates with existing medical information systems (MIS), 

including Electronic Health Records (EHR), Laboratory Information Management Systems (LIMS), 

and Clinical Decision Support Systems (CDSS), providing healthcare professionals with a user-

friendly and effective tool for data analysis and risk assessment in post-COVID DM patients. 

Materials and Methods. 

2.1 Study Design and Population 

The study included DM patients post-COVID-19. Clinical and laboratory data were collected, 

comprising blood glucose, HbA1c, insulin levels, C-peptide, and inflammatory markers (CRP, IL-6, 

VEGF, TGF-β, IGF-1, IP-10, VCAM-1, ICAM-1, leptin, and adiponectin). Data on comorbidities, 

infection history, and treatment regimens were also incorporated. 

2.2 Data Processing and AI Model Training 

Using machine learning algorithms such as regression analysis, neural networks, and clustering 

methods, we analyzed temporal patterns in clinical markers. The AI model was trained on vast data 

sets containing clinical parameters, infection history, and therapeutic interventions. The model's 

learning process aimed to recognize early signs of glycemic control deterioration, providing the 

foundation for timely treatment adjustments. 

2.3 Software Development and Integration 

The AI tool, titled “Post-COVID Type 2 Diabetes Prediction and Management” (DGU41902), 

integrates with Electronic Health Records (EHR), Laboratory Information Management Systems 

(LIMS), and Clinical Decision Support Systems (CDSS). This integration enables automated data 

access, laboratory result analysis, and treatment recommendations tailored to each patient. 
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Here’s an outline for a scientific article based on the material provided. The structure below 

includes sections for abstract, introduction, materials and methods, results, discussion, and keywords. 

I will prepare the full content accordingly in English, with a focus on the primary points discussed, 

translating them into an article format suitable for a 10-page layout. 

 Results. 

           The development and implementation of an AI-based program for analyzing clinical and 

laboratory data in post-COVID DM patients yielded significant results, confirming the effectiveness 

of AI in predicting clinical parameter dynamics. 

3.1 Dynamics of Glycemic Control and Hormonal Indicators 

The AI model detected substantial changes in glycemic control among DM patients in the post-

COVID period. In most patients, a deterioration in glycemic control was observed after COVID-19, 

marked by elevated HbA1c levels, increased frequency of hyperglycemic episodes, and elevated 

insulin levels. These findings highlight the need for adaptive therapeutic planning for each patient 

based on analytical data, which allows for the prevention of complications. 

3.2 Immune and Inflammatory Markers 

AI algorithms demonstrated high accuracy in identifying changes in inflammatory and immune 

markers. For instance, CRP and IL-6 levels, key indicators of inflammation, were significantly 

elevated in patients post-COVID, suggesting the presence of a chronic inflammatory state. Indicators 

of proangiogenic factors, such as VEGF and TGF-β, were also above normal, associated with post-

COVID hypoxemia and endothelial function changes. 

The level of IP-10, an indicator of immune response, was elevated in patients who had 

experienced COVID-19. Additionally, the markers VCAM-1 and ICAM-1 were elevated, indicating 

endothelial activation and a possible pro-inflammatory state. These immune and endothelial markers 

provided predictive insights that the AI model used to stratify patients by risk level, enabling early 

adjustments to therapeutic strategies. The insights gained also suggest that post-COVID DM patients 

may benefit from targeted anti-inflammatory and metabolic therapies, guided by AI-based predictive 

models. 

3.3 AI Model Efficacy in Early Anomaly Detection 

The AI tool proved particularly effective in early anomaly detection, allowing for timely 

therapeutic adjustments in response to subtle changes in clinical parameters. By incorporating a wide 

range of clinical, immunological, and inflammatory markers into predictive models, the AI system 

flagged patients at high risk of glycemic destabilization and immune dysregulation. This capability 

led to early intervention and helped reduce the risk of complications such as diabetic retinopathy and 

nephropathy. 

3.4 Integration with Medical Information Systems 

The AI-based software product “Post-COVID Type 2 Diabetes Prediction and Management” 

(DGU41902) was designed for seamless integration with EHR, LIMS, and CDSS systems, facilitating 

easy access to patient data and supporting automated analysis of clinical data. The software’s 

integration capability enables real-time patient monitoring and the provision of personalized 

treatment recommendations, helping clinicians deliver more responsive and tailored care in the post-

COVID setting. 

The AI-driven tool demonstrated high accuracy in predicting adverse changes in glycemic 

control and inflammation among DM patients post-COVID-19. Statistical analysis indicated 
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significant changes in the levels of inflammatory and immune markers post-COVID, particularly in 

CRP, IL-6, VEGF, and ICAM-1. Patients identified at higher risk received individualized treatment 

adjustments, which showed potential in mitigating complications such as diabetic retinopathy and 

nephropathy. Early anomaly detection by the AI model allowed for prompt therapeutic interventions, 

minimizing adverse outcomes. 

 Discussion.  

            The COVID-19 pandemic has introduced significant challenges to chronic disease 

management, particularly in diabetes mellitus (DM), where post-COVID-19 complications are 

associated with increased inflammatory activity and metabolic dysregulation. The findings from this 

study underscore the potential of artificial intelligence (AI) to address these complexities by 

enhancing early detection, risk stratification, and personalized treatment planning for DM patients in 

the post-COVID-19 period. 

4.1 AI's Role in Uncovering Post-COVID Complications in DM Patients 

One of the central outcomes of this study is the identification of substantial disruptions in 

glycemic control and immune function among post-COVID DM patients. Elevated markers of 

inflammation (CRP and IL-6), alongside heightened levels of proangiogenic factors (VEGF and TGF-

β), suggest a chronic inflammatory state that may complicate DM management. This aligns with 

literature indicating that post-COVID-19 patients with DM often face a higher risk of inflammatory-

mediated complications, including vascular and endothelial dysfunctions. The AI model's ability to 

detect these shifts in inflammatory and glycemic markers at early stages offers significant clinical 

benefits, allowing healthcare providers to initiate targeted therapies before severe complications arise. 

4.2 Predictive Accuracy and Personalized Medicine 

The predictive models developed in this study showcased high accuracy, particularly in 

forecasting trends in HbA1c and insulin resistance. By integrating a wide range of clinical and 

laboratory markers, the AI algorithm outperformed traditional methods, which often rely on more 

limited datasets and straightforward regression models. Personalized medicine, facilitated by AI, is 

particularly promising in DM management, where individualized adjustments to treatment can 

mitigate risks tied to each patient’s unique immune and metabolic response post-COVID. 

The AI model also demonstrated its capacity to adapt treatment recommendations based on 

evolving data, thus enabling real-time updates to therapeutic plans. This is particularly beneficial in 

managing DM during the unpredictable post-COVID period, where metabolic profiles may shift 

rapidly. By allowing clinicians to modify therapy in response to subtle data-driven insights, AI 

enhances treatment personalization and helps minimize trial-and-error approaches in medication 

adjustments. 

4.3 AI in Addressing Complex Comorbidities and Endothelial Dysfunction 

Endothelial dysfunction, frequently observed in post-COVID-19 conditions, represents a 

primary risk factor for microvascular and macrovascular complications in DM patients. The elevated 

levels of VCAM-1 and ICAM-1 detected in this study indicate that endothelial activation may play a 

key role in the post-COVID-19 deterioration of vascular health in DM patients. AI’s ability to process 

and contextualize such complex data offers a valuable tool in identifying patients at high risk for 

vascular complications, thus facilitating early intervention strategies, such as vascular-protective 

therapies. 
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In the context of complex comorbidities, AI's utility extends beyond merely identifying risk—

it also supports clinicians in balancing interventions across multiple disease factors, such as 

inflammation, immune dysregulation, and glycemic control. The multifactorial nature of the AI-

driven predictions enables a more holistic view of patient health, a necessity in treating conditions as 

multifaceted as DM in the post-COVID-19 landscape. 

4.4 Practical Implications for Healthcare Systems 

The seamless integration of the AI model with existing medical information systems (MIS), 

such as EHR, LIMS, and CDSS, not only enhances clinical workflow efficiency but also reduces the 

workload on healthcare providers by automating data analysis and risk prediction. This integration 

can lead to cost savings, as early intervention based on AI predictions may reduce the need for costly 

emergency treatments or hospitalizations by helping patients maintain stable glucose and immune 

profiles. 

Furthermore, the certification of the AI software (DGU41902) validates its clinical relevance 

and reliability, enabling broader adoption across healthcare facilities. As AI-driven tools become 

more prevalent, their capacity to enhance disease management through data-informed decision-

making will be crucial in optimizing resource allocation, particularly in post-pandemic settings where 

healthcare systems are often strained. 

4.5 Future Directions and Limitations 

While this study demonstrates the benefits of AI in managing post-COVID DM patients, further 

research is warranted to assess the model’s applicability in broader patient populations and across 

other chronic conditions impacted by COVID-19. The adaptability of the model to different disease 

profiles will be a critical area of focus, as will be the examination of AI's role in predicting long-term 

outcomes for patients with overlapping chronic conditions. 

It is also important to note that while AI offers powerful predictive capabilities, it is ultimately 

a tool to support—not replace—clinician judgment. The integration of AI into healthcare should be 

approached with caution to ensure that it complements clinical expertise and respects patient-specific 

needs. Additional studies are recommended to evaluate the ethical and privacy implications of AI-

driven predictions, particularly given the sensitive nature of health data. 

 Conclusion.  

         This study demonstrates the substantial potential of AI in managing diabetes mellitus in the 

post-COVID era. Through early prediction and risk stratification, AI-driven tools offer a 

transformative approach to DM management, reducing the likelihood of complications and improving 

quality of care. The “Post-COVID Type 2 Diabetes Prediction and Management” software provides 

a certified, integrated solution for healthcare providers, showcasing the efficacy of AI in clinical 

practice. 
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