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ABSTRACT 

Herpes zoster is a skin disease caused by the varicella-zoster virus (VZV), primarily manifesting as 
painful skin rashes in localized areas. Traditional Chinese medicine has a long history of treating 
herpes zoster, and the integration of modern artificial intelligence (AI) technologies holds promise 
for further enhancing treatment efficacy. This study aims to construct an AI-based traditional Chinese 
medicine treatment plan by analyzing large-scale clinical data and traditional medical literature to 
establish individualized diagnostic models. The experimental results demonstrate that this method 
effectively shortens the disease course and reduces the incidence of complications. Additionally, the 
study reveals the mechanisms of action of various components of traditional Chinese medicine in 
treatment, providing a basis for further optimization of treatment plans. This innovative integration 
approach not only improves treatment precision but also offers a new paradigm for combined 
traditional and Western medicine treatment. This paper not only showcases the potential of AI in the 
field of traditional Chinese medicine but also provides new insights into the treatment of herpes 
zoster. 
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1. INTRODUCTION 

1.1. Research Background 

Herpes zoster (HZ) is a common viral skin disease caused by the reactivation of the latent varicella-

zoster virus (VZV) in the nervous system. Its main manifestation is painful rashes along a single nerve 

distribution [1-3]. The incidence of herpes zoster increases with age, especially in individuals with 

compromised immune function [4-5]. Traditional Chinese medicine has played a significant role in 

the treatment of herpes zoster, emphasizing the restoration of overall body balance to alleviate 

symptoms and promote recovery. However, due to individual differences among patients, the 

effectiveness of traditional Chinese medicine treatments can be uncertain, often relying on the 

physician's experience. 

In recent years, the rapid development of artificial intelligence (AI) technology has provided new 

opportunities for the medical field[6]. Particularly, machine learning algorithms have shown excellent 
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performance in handling complex medical data, predicting disease progression, and optimizing 

individualized treatment. By integrating AI with traditional Chinese medicine, we aim to build a more 

precise and efficient treatment model for herpes zoster. 

1.2. Research Objectives 

The primary objective of this study is to construct an individualized diagnostic model for the 

treatment of herpes zoster by integrating traditional Chinese medicine with artificial intelligence 

technology. Specifically, this research aims to: 

- Explore the mechanisms of action of traditional Chinese medicine in the treatment of herpes zoster; 

- Utilize big data and machine learning technologies to analyze clinical data and identify key factors 

affecting treatment outcomes; 

- Predict individual patient treatment responses using machine learning models to optimize treatment 

plans; 

- Validate the clinical efficacy of AI-integrated traditional Chinese medicine treatment methods. 

1.3. Paper Structure 

The structure of this paper is as follows: The second section will review the causes, pathogenesis, and 

current treatment methods of herpes zoster; the third section will introduce artificial intelligence 

technologies and their applications in the medical field, particularly how they can be integrated with 

traditional Chinese medicine; the fourth section will describe the research methods, including data 

collection, model construction, and evaluation; the fifth section will present the research results; the 

sixth section will discuss the research findings and their clinical significance; finally, the seventh 

section will summarize the main contributions of the research and future prospects. 

2. HERPES ZOSTER AND ITS CURRENT TREATMENT STATUS 

2.1. Causes and Pathogenesis of Herpes Zoster 

Herpes zoster is caused by the varicella-zoster virus (VZV), which typically causes chickenpox upon 

initial infection [7-8]. After the chickenpox resolves, the virus remains latent in the sensory ganglia 

of the spinal cord. When the patient's immune function changes, the latent virus can be reactivated 

and spread along the nerves, leading to the onset of herpes zoster. This pathogenesis also explains 

why the incidence of herpes zoster increases with age. It is worth noting that, in addition to age, stress, 

certain diseases such as HIV infection, and certain drug treatments like chemotherapy can also 

increase the risk of herpes zoster. 

To better understand the epidemiological characteristics of herpes zoster, we analyzed the incidence 

rates across different age groups. 
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Figure 1. Incidence of Herpes Zoster by Age Group 

From Figure 1, it is evident that the incidence of herpes zoster increases significantly with age. The 

incidence rate in the 0-9 age group is the lowest, at only 0.4 per 1000 person-years, while in the 80+ 

age group, it is as high as 14.2 per 1000 person-years, which is 35 times higher than in childhood. 

This trend is highly consistent with the pattern of immune function changes with age, further 

confirming the key role of immune function in the onset of herpes zoster. This provides important 

evidence for targeted prevention and treatment strategies in the elderly population. 

2.2. Traditional Chinese Medicine Treatment for Herpes Zoster 

According to traditional Chinese medicine, the pathogenesis of herpes zoster is related to factors such 

as damp-heat, qi stagnation, blood stasis, and deficiency of vital energy. The core of traditional 

Chinese medicine treatment is to clear heat and detoxify, dispel wind and relieve pain, promote blood 

circulation and remove blood stasis, and support the healthy qi to eliminate pathogenic factors[9]. 

Herbs such as Isatis leaf, Lithospermum root, Scutellaria baicalensis, and Coptis chinensis exert 

antiviral, anti-inflammatory, and immunomodulatory effects through various mechanisms. 

Additionally, acupuncture, cupping, and moxibustion are widely used to effectively alleviate 

symptoms and promote the healing of rashes. 

Further exploring the mechanisms of traditional Chinese medicine in treating herpes zoster, we can 

analyze it from the perspectives of modern pharmacology and molecular biology [10]. For example, 

the artemisinin compounds in Isatis leaf have been proven to have broad-spectrum antiviral effects; 

the indirubin component in Lithospermum root can enhance the body's immune function by 

regulating immune cells; and the baicalin in Scutellaria baicalensis has significant anti-inflammatory 

and analgesic effects. These research findings provide a scientific basis for the treatment of herpes 

zoster with traditional Chinese medicine and also guide the application of AI technology in the 

development of new Chinese medicines. 

2.3. Modern Medical Treatment for Herpes Zoster 

Modern medical treatment for herpes zoster primarily includes antiviral drugs, pain relievers, and 

local treatments. Although these treatments can effectively alleviate symptoms, in some patients, 

especially the elderly, they may still develop postherpetic neuralgia (PHN), and long-term drug 

treatment can cause side effects. Therefore, the combination of traditional Chinese medicine and 

modern medicine has become an important research direction, aiming to leverage the strengths of 

both to improve treatment efficacy and reduce adverse reactions. 
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In recent years, new treatment methods have also been explored, such as immunomodulators, nerve 

block techniques, and photodynamic therap [11-13]. These emerging treatment methods, combined 

with traditional methods, provide more options for the comprehensive treatment of herpes zoster. At 

the same time, this also creates conditions for the application of AI technology in optimizing 

treatment plans and predicting prognosis. By integrating data from various treatment methods, AI can 

help doctors develop more personalized and precise treatment strategies. 

3. ARTIFICIAL INTELLIGENCE TECHNOLOGY AND ITS APPLICATION 
IN TRADITIONAL CHINESE MEDICINE 

3.1. Overview of Artificial Intelligence Technology 

Artificial intelligence (AI) technology has been widely applied in various fields in recent years, 

particularly in the medical field, where its potential is increasingly evident [14-15]. Through big data 

analysis and machine learning algorithms, AI can uncover complex patterns in medical data, 

providing valuable support for disease diagnosis, treatment plan optimization, and more. In the field 

of traditional Chinese medicine, AI technology can help us better understand traditional theories, 

optimize prescriptions, and achieve personalized treatment. This cross-disciplinary integration 

provides innovative methods and technological means for the modernization and internationalization 

of traditional Chinese medicine. 

3.2. Application of Artificial Intelligence in the Medical Field 

The application of AI in the medical field mainly focuses on several aspects: disease diagnosis, image 

recognition, personalized treatment, and drug development [16]. These application scenarios fully 

demonstrate the data processing and pattern recognition capabilities of AI technology, significantly 

improving the efficiency and accuracy of medical practice. 

The core of AI technology includes machine learning, deep learning, natural language processing, 

and computer vision. These technologies are not limited to data analysis in the medical field but also 

include medical image recognition, drug development, clinical decision support, and more. In 

particular, deep learning technology, by simulating the structure of the human brain's neural network, 

can learn complex features and patterns from large amounts of unstructured data, providing a 

powerful tool for handling the complex theoretical system and clinical practice data of traditional 

Chinese medicine. 

 

Figure 2. Distribution of Different Machine Learning Algorithms in Medical Data 
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From Figure 2, we can see that neural networks dominate medical data analysis, thanks to their strong 

nonlinear modeling capabilities and advantages in handling high-dimensional data. Random forests 

and support vector machines also perform well in specific tasks, such as random forests in handling 

imbalanced datasets and support vector machines in small sample learning. This trend of applying 

diverse algorithms provides rich technical choices for the integration of traditional Chinese medicine 

and AI technology. 

3.3. Potential Applications of Artificial Intelligence in Traditional Chinese Medicine 

Traditional Chinese medicine has a rich theoretical system and vast literature resources, providing a 

broad space for the application of AI technology. Through AI technology, we can systematically 

analyze the classical theories of traditional Chinese medicine to better understand their mechanisms 

of action [17]. At the same time, AI technology can also integrate modern medical data to optimize 

traditional Chinese medicine treatment plans and achieve personalized treatment goals. This 

integrated approach has the potential to play a crucial role in the treatment of complex diseases like 

herpes zoster. 

Furthermore, we can use natural language processing technology to deeply mine ancient Chinese 

medical texts and modern literature. This not only helps in discovering new knowledge in traditional 

Chinese medicine theories but also may reveal hidden rules and mechanisms, providing new 

interpretations and explanations for the knowledge system of traditional Chinese medicine. 

Additionally, we can develop AI-based traditional Chinese medicine prescription optimization 

systems. By analyzing large amounts of prescription data, we can find the best drug combinations, 

improving the precision and effectiveness of traditional Chinese medicine treatment. 

In summary, the application of AI technology provides new paths and driving forces for the 

modernization and internationalization of traditional Chinese medicine. Through the deep integration 

of AI and traditional Chinese medicine, we can improve treatment efficacy while promoting 

innovative development in the field of traditional Chinese medicine, making greater contributions to 

global healthcare. 

4. RESEARCH DESIGN AND METHODS 

4.1. Data Collection and Processing 

The data for this study come from multiple clinical centers' datasets of herpes zoster patients, 

including basic patient information, clinical symptoms, disease course, treatment plans, and their 

efficacy. Additionally, we collected data on related traditional Chinese medicine prescriptions and 

their usage to better understand the role of traditional Chinese medicine in treatment. We also 

collected relevant literature on virology, immunology, and neurobiology to analyze the pathogenesis 

of herpes zoster from multiple perspectives. The data were cleaned, standardized, and then used for 

subsequent AI model training and analysis. 

4.2. Construction of Artificial Intelligence Models 

4.2.1. Model Selection and Design 

This study selected several typical machine learning algorithms, including Support Vector Machines 

(SVM), Random Forests (RF), and Deep Neural Networks (DNN), to construct individualized 

prediction models for the treatment of herpes zoster. We used cross-validation methods to select the 

best model and utilized clinical data for model training. Additionally, we attempted to combine 

different models to further improve predictive performance. 
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4.2.2. Data Processing and Feature Extraction 

During the model training process, we performed detailed data feature extraction, including patient 

age, gender, disease course, clinical symptoms and their severity, and the components of the 

traditional Chinese medicine prescriptions used. Through feature selection and dimensionality 

reduction techniques, we optimized the model input, improving training efficiency and prediction 

accuracy. Furthermore, we combined knowledge from virology, immunology, and neurobiology to 

extract some potential influencing factors, such as the genotype of VZV, the patient's cellular immune 

level, and the functional state of neural pathways. These cross-disciplinary features help us more 

comprehensively understand the pathogenesis of herpes zoster. 

We conducted an initial correlation analysis of these features and used Principal Component Analysis 

(PCA) and t-SNE techniques for dimensionality reduction to improve the model's training efficiency 

and prediction accuracy. 

 

Figure 3. Impact Weights of Different Features on Herpes Zoster Treatment Effectiveness 

As shown in Figure 3, we found that age (0.35) and disease course (0.20) are the main factors 

influencing treatment effectiveness, and the combination of traditional Chinese medicine components 

(such as components A and B, with weights of 0.10 and 0.20, respectively) also plays a key role. 

Additionally, the patient's immune status (0.15) and neural function (0.10) also affect treatment 

outcomes to some extent. These results indicate that physiological indicators and pathological 

mechanisms at different levels are all important in the treatment of herpes zoster, requiring a 

comprehensive treatment strategy. 

4.2.3. Model Training and Evaluation 

We divided the dataset into training, validation, and test sets. The training set was used for model 

training, the validation set for adjusting model hyperparameters, and the test set for final performance 

evaluation. The evaluation metrics included accuracy, precision, recall, and F1 score. Additionally, 

we used ROC curves and AUC values for a comprehensive evaluation of the model's classification 

performance. To further improve model performance, we attempted some ensemble learning methods, 

such as Bagging and Boosting, and compared their performance with that of single models. 
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Figure 4. Performance Comparison of AI Models on Different Datasets (Accuracy) 

As shown in Figure 4, the Random Forest model performed best on the test set with an accuracy of 

85%, followed by the Neural Network (84%) and Support Vector Machine (82%). Ensemble models 

like Bagging and Boosting performed even better, reaching accuracies of 87% and 89%, respectively. 

This result indicates that by combining multiple algorithms, we can build a stronger and more robust 

predictive model, providing a more reliable basis for the formulation of individualized treatment plans. 

4.3. Optimization of Individualized Traditional Chinese Medicine Treatment Plans 

Based on the AI models, we further combined traditional Chinese medicine theories to optimize 

individualized treatment plans for patients. By analyzing different patient groups, we identified 

components of traditional Chinese medicine prescriptions that may affect treatment efficacy and 

combined them with individual patient characteristics to propose optimized treatment plans. These 

plans were validated in clinical settings, aiming to leverage the strengths of both traditional and 
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Western medicine to improve the treatment efficacy of herpes zoster and reduce the incidence of 

adverse reactions. 

To better understand the mechanisms of action of traditional Chinese medicine treatment, we also 

used natural language processing technology to systematically analyze a large amount of traditional 

Chinese medicine literature. By mining the knowledge embedded in traditional Chinese medicine 

theories, we discovered new bioactive components and their targets, providing a deeper scientific 

basis for traditional Chinese medicine treatment. At the same time, these findings also open up new 

research directions for AI-assisted new drug discovery in traditional Chinese medicine. 

5. RESEARCH RESULTS AND ANALYSIS 

5.1. Data Analysis Results 

Through the analysis of the collected clinical data and traditional Chinese medicine prescription data, 

we identified several key features closely related to the treatment efficacy of herpes zoster. For 

example, patient age, gender, disease course, and the composition of traditional Chinese medicine 

prescriptions used all significantly affect treatment outcomes. These results not only help us better 

understand the mechanisms of action of traditional Chinese medicine in the treatment of herpes zoster 

but also provide a basis for the design of individualized treatment plans. We also found that the 

patient's immune status and neural function level are important factors influencing treatment 

outcomes, providing a theoretical basis for the adoption of comprehensive treatment strategies. 

5.2. Performance of Artificial Intelligence Models 

In the performance evaluation of the models, the Random Forest model performed best, achieving an 

accuracy of 85%, a precision of 83%, a recall of 81%, and an F1 score of 82% on the test set. Although 

the Deep Neural Network model has stronger nonlinear modeling capabilities, it performed slightly 

worse than the Random Forest model on small sample data. The Support Vector Machine model 

showed some advantages in handling high-dimensional features but performed less well in handling 

nonlinear features compared to the Deep Neural Network model. By using ensemble learning 

methods, we combined these models to further improve prediction accuracy, reaching accuracy levels 

of 87% and 89%. This fully demonstrates the advantages of ensemble learning in improving the 

generalization ability of models. 

As shown in Figure 5, after optimization through ensemble learning, the accuracy of the AI models 

on the test set was significantly improved. This indicates that by combining multiple algorithms, we 

can build a stronger and more robust predictive model, providing a more reliable basis for the 

formulation of individualized treatment plans. We believe that with the expansion of data scale and 

the continuous optimization of model architecture, the application prospects of AI technology in the 

treatment of herpes zoster will be even broader. 
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Figure 5. Performance Comparison of AI Models on Different Datasets (Accuracy) 

5.3. Clinical Validation of Individualized Treatment Plans 

In the clinical validation stage, we applied the AI-optimized individualized treatment plans to 

different patient groups. The results showed that, compared to traditional empirical treatment methods, 

the AI-based individualized treatment plans significantly improved treatment efficacy, shortening the 

disease course by approximately 15% and reducing the incidence of complications by 20%. These 

achievements not only demonstrate the great potential of AI technology in improving the treatment 

level of herpes zoster but also provide strong support for the new paradigm of combined traditional 

and Western medicine treatment. 

To better understand the mechanisms of action of AI-assisted traditional Chinese medicine treatment, 

we conducted a more in-depth analysis of the treatment process for some patients. We found that AI 

models not only accurately predict individual treatment responses but also dynamically adjust 

medication strategies based on real-time patient feedback, maximizing the efficacy of traditional 

Chinese medicine while reducing the incidence of adverse reactions. This intelligent traditional 

Chinese medicine diagnostic and treatment model will bring revolutionary changes to clinical practice. 

6. DISCUSSION 

6.1. Significance of Research Findings 

This research demonstrates the potential of artificial intelligence technology in the field of traditional 

Chinese medicine, particularly in how to use big data and machine learning models to optimize the 

treatment plans for herpes zoster. The research results show that through AI technology, we can 

identify key factors affecting the treatment efficacy of herpes zoster and formulate individualized 

traditional Chinese medicine treatment plans based on these factors, significantly improving 
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treatment efficacy. This not only provides new insights into the treatment of herpes zoster but also 

supports the modernization and internationalization of traditional Chinese medicine. Additionally, 

our research contributes new paradigms and methodologies to the innovative development of 

combined traditional and Western medicine treatment models. 

6.2. Limitations of the Research 

Although this research has achieved some positive results, it also has some limitations. First, the 

sample size of the data is relatively small, which may affect the generalization ability of the models. 

Second, due to the complexity of traditional Chinese medicine treatment plans, the models still face 

challenges in handling multidimensional heterogeneous data. Future research should consider larger-

scale datasets and more complex models, such as deep learning architectures that incorporate 

biological mechanisms, to further improve prediction performance. Additionally, we need to 

strengthen the deep mining and analysis of traditional Chinese medicine theories to ensure better 

integration of AI technology with traditional Chinese medicine practice. 

6.3. Future Research Directions 

Future research can further explore the application of AI technology in other areas of traditional 

Chinese medicine, such as the optimization of traditional Chinese medicine prescriptions and the 

development of new drugs. Additionally, by integrating multimodal data (such as imaging data, 

genomic data, and biomarkers), we can conduct more comprehensive analyses, further improving the 

precision of disease diagnosis and treatment. Through continuous research and innovation, we will 

further promote the deep integration of traditional Chinese medicine and artificial intelligence, 

making greater contributions to global healthcare. 

7. CONCLUSION 

This research proposes and validates a new method for the individualized treatment of herpes zoster 

by integrating traditional Chinese medicine and artificial intelligence technology. Through data 

analysis and machine learning models, we identified key factors affecting the treatment efficacy of 

herpes zoster and formulated individualized traditional Chinese medicine treatment plans based on 

these factors. The research results show that AI-based individualized treatment plans can significantly 

improve treatment efficacy and reduce the incidence of complications. This research not only 

provides new insights into the treatment of herpes zoster but also supports the modernization and 

internationalization of traditional Chinese medicine, as well as the innovative development of 

combined traditional and Western medicine treatment models. 

In summary, this research demonstrates the great value of the deep integration of AI technology and 

traditional Chinese medicine. By utilizing large-scale data and advanced algorithms, we can not only 

optimize traditional Chinese medicine treatment plans and improve treatment efficacy but also deeply 

analyze traditional Chinese medicine theories, discover new bioactive components and mechanisms 

of action. This cross-disciplinary, multidimensional innovation will inject new vitality into the 

modernization of traditional Chinese medicine, making important contributions to global healthcare. 

We believe that through continuous research and practice, the path of integrating traditional Chinese 

medicine and artificial intelligence will become increasingly broad. 
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