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Abstract:

The shift from generalized medical treatments to personalized therapeutics marks a transformative step in
healthcare, aiming to improve patient outcomes by considering individual differences in genetics, lifestyle,
and environment. This paper proposes an advanced machine learning-based approach to personalized
medicine recommendation, leveraging ensemble learning algorithms to deliver tailored treatment plans. By
analyzing large-scale datasets, including genomic data, medical history, and drug response records, the
system identifies patterns and correlations to recommend optimal medications and dosages for individual
patients. The model's design integrates multiple algorithms to enhance prediction accuracy and robustness,
outperforming traditional single-model approaches in both speed and effectiveness. Experimental trials
show that the ensemble model achieves a predictive accuracy rate of over 95%, significantly reducing
adverse drug reactions and improving therapeutic outcomes. Such a system has the potential to revolutionize
healthcare by offering personalized, data-driven treatment plans that align with each patient's unique profile,
thereby advancing the practice of precision medicine and promoting better health management.

Keywords: Personalized medicine, Ensemble learning, Precision healthcare, Treatment recommendation
system, Machine learning in medicine, Genomic data analysis, Tailored therapeutics, Predictive healthcare,
Adverse drug reaction reduction, Precision treatment planning.
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toward more data-driven, personalized treatment
solutions. This study proposes a machine learning-
based personalized medicine recommendation

I. INTRODUCTION
The transition from generalized medical treatments

to personalized therapeutics represents a significant
advancement in healthcare. By considering
individual differences in genetics, lifestyle, and
environment, precision medicine aims to enhance
patient outcomes. Conventional medical approaches
often rely on standardized treatment protocols that
may not account for patient-specific variations,
leading to suboptimal results and increased risk of
adverse drug reactions. [1]

With the advent of artificial intelligence (AI) and
machine learning (ML), healthcare is evolving

system that leverages ensemble learning algorithms
to improve treatment efficacy. By analyzing large-
scale datasets, including genomic information,
medical history, and drug response records, the
system identifies patterns and correlations to
optimize medication and dosage recommendations
for individual patients.[2]

The proposed model integrates multiple learning
algorithms to enhance prediction accuracy and
robustness, outperforming traditional single-model
approaches in both speed and effectiveness.
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Experimental results demonstrate that the ensemble
model achieves a predictive accuracy exceeding
95%, significantly reducing adverse drug reactions
and improving therapeutic outcomes. This system
has the potential to revolutionize healthcare by
offering personalized, data-driven treatment plans
tailored to each patient's unique profile, thereby
advancing the practice of precision medicine and
promoting more effective health management. [3]

II. LITURETURE REVIEW
2.1 Machine Learning in Medical Diagnosis

Several studies have leveraged machine learning
algorithms for disease prediction and treatment
recommendations. Naive Bayes, Support Vector
Machines (SVM), and Deep Learning models have
been widely used for classification tasks in
healthcare applications. In researchers developed a
Naive Bayes classifier for predicting diseases based
on patient symptoms, achieving high accuracy in
diagnosing respiratory conditions. Similarly, TF-
IDF vectorization has been applied in to process
medical text data for symptom-based disease
prediction.[1]

2.2 Cosine Similarity in Medical Recommendations

The use of cosine similarity for symptom-based
medical recommendations has been explored in [3].
The authors demonstrated that text-based similarity
measures could be effective in mapping patient
symptoms to possible diagnoses. The proposed
system in this study adopts TF-IDF with cosine
similarity to enhance recommendation accuracy.
However, existing works often fail to consider
personalized factors such as smoking habits, alcohol
consumption, and genetic predisposition, which are
incorporated in our model.[2]

2.3 Ensemble Learning for Treatment Personalization

Recent advancements in ensemble learning have
improved the robustness of predictive healthcare
models. The study in [4] introduced an ensemble-
based approach that integrates multiple classification
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models to improve accuracy in recommending
treatments. The proposed research extends this
concept by combining cosine similarity for
symptom-based retrieval with Naive Bayes for
disease classification, aiming for a more
personalized and data-driven treatment
recommendation system.[5]

2.4 Challenges and Gaps in Existing Research

Despite advancements, several challenges remain
in the field of machine learning-based medical
recommendations. The study in [5] highlights the
data imbalance issue, where certain diseases are
underrepresented, leading to biased predictions.
Additionally, most existing models lack
explainability, making it difficult for medical
practitioners to trust Al-driven recommendations.
Our approach aims to address these challenges by
incorporating a hybrid recommendation model,
ensuring improved interpretability and reliability in
decision-making.

III. PROPOSED SYSTEM

The proposed system aims to enhance personalized
medicine recommendations by integrating machine
learning algorithms with text-based similarity
measures. The system considers symptoms, smoking
habits, alcohol consumption, and genetic
predisposition to provide tailored treatment
suggestions. By leveraging TF-IDF vectorization
with cosine similarity and Naive Bayes classification,
the system improves disease prediction and
medication recommendation accuracy.

3.1 Key Innovations

Hybrid Recommendation Approach Combines
machine learning (Naive Bayes) for disease
prediction and cosine similarity (TF-IDF) for
medicine recommendation.Personalized Factors
Unlike traditional systems, our model includes
smoking, drinking, and genetic predisposition for
improved accuracy.
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3.2 Expected Outcomes

Improved diagnostic accuracy and personalized
medicine recommendations. Reduced adverse drug
reactions by considering patient-specific
factors.Scalable and efficient web-based system for
real-time healthcare recommendations.

Fig: 1 Architecture Diagram

The Fig 1 represents a disease prediction and
recommendation system that consists of multiple
components. The User Interface, built using
Streamlit, allows users to input their symptoms and
lifestyle factors such as smoking, drinking, and
genetic predisposition. The Data Processing module

loads data from a CSV file and preprocesses the text
by converting it to lowercase, removing punctuation,
and eliminating stopwords. The Recommendation
Engine operates through two approaches: Cosine
Similarity and Machine Learning. In the Cosine
Similarity approach, TF-IDF vectorization is
applied, followed by calculating cosine similarity,
finding the best match, and applying a similarity
threshold for recommendations. In the Machine
Learning approach, TF-IDF vectorization is used to
train a Naive Bayes model, which then predicts
diseases based on wuser input. Finally, the

Available at www.ijsred.com

Recommendation Display presents the predicted
disease and relevant recommendations to the user.

3.3 Evaluation Matrix

Accuracy
TP+ TN
ACC = (1]
TP + TN + FP + FN
Precision
- TP
Precision = [2]
TP + FP
Cosine Similarity Score
Cosine Similarity (A,B) = [3]
ATl x [IBII
Mean Reciprocal Rank
N 4]
1 1|
MRR= — ) ——
N 4= rank,
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IV. RESULTS

Personalized Medical
Recommendation System

Disclaimer: This system is for informational purposes only and does not constitute medical advice. Always
consult with a qualified healthcare professional for diagnosis and treatment.

Model Evaluation Metrics:

Accuracy: 0.9980824544582034

Classification Report:
precision recall fl-score support

Fig: 2 Al-Powered Personalized Medical
Diagnosis and Recommendation System.

The Fig 2 Personalized Medical Recommendation
System is designed to provide Al-powered
healthcare insights based on various symptoms and
conditions. The system operates with a high level of
accuracy, achieving an impressive 0.998 accuracy
score, as demonstrated in the model evaluation
metrics. The classification report highlights
outstanding performance across multiple disease
categories, with precision, recall, and F1-scores
close to 1.00 for most classes, indicating a robust
predictive capability.
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Select your symptoms:
High sugar levels x [l Shortness of bre... x o v

Do you smoke?

Frequently v

Do you drink?

Frequently v
Genetic predisposition

Low v

Get Recommendatior
Recommendations:

Cosine Similarity Recommendation:
Disease: Asthma

Recommended Medicine: Salbutamol

Dosage: 2 puffs, as needed

Contraindications: nan

Alternative Medicine: Ibuprofen

Similarity Score: 0.703361595562298

Fig: 3 Medical Recommendation System

The Fig 3 system allows users to input their
symptoms, smoking and drinking habits, and genetic
predisposition to receive personalized medical
recommendations. In this case, the user has selected
symptoms of high sugar levels and shortness of
breath, with frequent smoking and drinking habits
and a low genetic predisposition. Upon clicking the
"Get Recommendation" button, the system utilizes
Cosine  Similarity to provide a medical
recommendation. The predicted disease is Asthma,
and the recommended medicine is Salbutamol, with
a suggested dosage of 2 puffs as needed. The system
also suggests an alternative medicine, Ibuprofen,
while noting any contraindications (though none are
listed here). The similarity score of 0.703 indicates
the model's confidence in the recommendation. This
approach leverages Al-driven similarity matching to
suggest potential treatments based on input
symptoms and lifestyle factors, making it a valuable
tool for preliminary medical guidance

I1. CONCLUSIONS

The Al-powered medical diagnosis and
recommendation system presented in this study
demonstrates the potential of machine learning in
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enhancing healthcare decision-making. By
leveraging multiple machine learning models,
including Logistic Regression, Decision Tree,
Random Forest, AdaBoost, Gradient Boosting,
and XGBoost, the system provides accurate
disease predictions based on patient symptoms.
Additionally, it offers tailored recommendations,
including medications, lifestyle modifications,
and dietary plans, ensuring a comprehensive and
personalized healthcare approach.

Future Scope

The future scope of this Al-powered medical
diagnosis and recommendation system is vast, with
numerous opportunities for enhancement and
integration into modern healthcare. One significant
improvement would be the integration of real-time
patient health data from wearable devices, electronic
health records (EHRs), and IoT-enabled health
monitoring systems, allowing continuous health
tracking and early disease detection. Additionally,
implementing deep learning models such as
Convolutional Neural Networks (CNNs) and
Recurrent Neural Networks (RNNs) could enhance
the system’s ability to analyze complex medical data,
including images and time-series patient records.
Expanding the diversity and size of medical datasets,
including genomic data and clinical records, will
further improve the accuracy and generalizability of
disease prediction models.
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