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ABSTRACT

The healthcare industry is undergoing a
revolutionary transformation through the
integration of Artificial Intelligence (AI)
and Blockchain
detection of human diseases plays a critical

technologies.  Early
role in reducing mortality rates, minimizing
treatment costs, and improving patient
outcomes. Artificial Intelligence enables
the analysis of vast medical datasets using
machine learning and deep learning
algorithms to identify disease patterns with
remarkable accuracy. However, concerns
regarding data privacy, security, and
interoperability hinder the widespread
adoption of Al-based healthcare systems.
Blockchain technology addresses these
challenges by providing decentralized,
transparent, immutable, and secure
mechanisms  for
records.  This

comprehensive

managing healthcare
paper  presents a

review  of  recent
in Al and blockchain
technologies for early disease detection.

The study highlights various AI models

advancements

662

used in diagnosing diseases such as cancer,
cardiovascular disorders, diabetes,
neurological conditions, while emphasizing

and

blockchain's role in ensuring secure
medical data sharing. Furthermore, the
paper  discusses challenges,
emerging opportunities, and future research

directions toward developing intelligent

current

and trustworthy healthcare ecosystems.
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1. INTRODUCTION

Early diagnosis of diseases significantly

enhances treatment effectiveness and
improves survival rates among patients.
Conventional diagnostic methods often rely
on manual interpretation, laboratory
testing, and physician expertise, which may
lead to delays and inconsistencies. The
increasing availability of electronic health

records (EHRs), medical imaging, wearable
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sensors, and genomic data has created
opportunities for intelligent healthcare
systems capable of supporting clinical
decision-making.

Artificial Intelligence has emerged as a
transformative technology capable of
learning from large datasets and detecting
hidden patterns associated with disease
progression. Machine learning algorithms,
neural networks, and computer vision
techniques have demonstrated exceptional
capabilities in diagnosing diseases from
medical images, physiological signals, and
patient histories.

Despite these advancements, concerns
regarding  data privacy

breaches, and unauthorized access remain

ownership,

major obstacles. Blockchain technology
introduces decentralized trust mechanisms
that enable secure storage and sharing of
healthcare information without relying on
centralized authorities.

The convergence of Al and blockchain
technologies offers a promising framework
for creating secure, transparent, and
efficient healthcare systems capable of
facilitating early disease detection while
maintaining patient confidentiality.

2. LITERATURE REVIEW

Several studies have demonstrated the
effectiveness of Al in healthcare
diagnostics. Deep learning models have
achieved diagnostic accuracies comparable
to medical experts in identifying conditions
such as diabetic retinopathy, breast cancer,
lung diseases, and skin cancer.

Blockchain-based healthcare frameworks
have been proposed to secure electronic
medical records and facilitate controlled
access among stakeholders. Smart contracts
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enable automated authorization
mechanisms, ensuring that patient consent
governs data sharing activities.

Recent research emphasizes integrating Al
with blockchain to overcome limitations
related to data integrity, trustworthiness,
and explainability. Federated learning
approaches combined with blockchain have
further enabled collaborative model
training without exposing sensitive patient
data.

3. ARTIFICIAL INTELLIGENCE FOR
EARLY DISEASE DETECTION

3.1 Machine Learning Techniques

Machine learning algorithms analyze
structured healthcare data to predict disease
occurrence and progression.

Common algorithms include:
e Decision Trees
e Random Forests
e Support Vector Machines (SVM)
o Naive Bayes Classifiers
o Logistic Regression
e (Gradient Boosting Models
Applications include:
e Diabetes prediction
e Cardiovascular risk assessment
e Chronic kidney disease detection
o Liver disease classification
3.2 Deep Learning Approaches

Deep learning models automatically extract
complex features from medical datasets.

Popular architectures include:
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e Convolutional Neural Networks

(CNNs)

e Recurrent Neural Networks (RNNs)

e Long Short-Term Memory
Networks (LSTMs)
e Autoencoders
e Transformers
Applications include:
e Breast cancer detection from
mammograms

e Brain tumor identification using
MRI scans

e Lung disease diagnosis from CT
images

o Retinal disease classification
3.3 Natural Language Processing

NLP techniques extract valuable insights
from unstructured clinical documents.

Applications include:
e Clinical note analysis
e Automated symptom extraction
e Adverse drug event detection
e Medical report summarization

4. BLOCKCHAIN TECHNOLOGY IN
HEALTHCARE

Blockchain is a
technology that
securely across multiple nodes.

distributed  ledger
records transactions

Key Features
e Decentralization
o Transparency

e Immutability
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o Traceability

e Enhanced Security

o Auditability
Blockchain Types in Healthcare
Public Blockchain
Accessible to all participants.
Private Blockchain

Controlled by authorized healthcare

institutions.

Consortium Blockchain

Managed collaboratively by multiple
healthcare organizations.

5. INTEGRATION OF AI AND
BLOCKCHAIN FOR DISEASE
DETECTION

The integration of AI and blockchain
creates secure and intelligent healthcare
ecosystems.

Workflow

1. Collection of patient data from
hospitals, IoT devices, and wearable
Sensors.

2. Encryption and storage of medical
records using blockchain.

3. Controlled access through smart
contracts.

4. Al algorithms analyze healthcare
data.

5. Disease prediction results are

generated.

6. Clinicians receive decision-support
recommendations.

Advantages of Integration
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o Enhanced data privacy.
e Improved trust in Al predictions.
of  healthcare

e Secure sharing

records.

e Reduction in medical fraud.

e Better collaboration among
healthcare providers.
e Increased transparency and
accountability.
6. APPLICATIONS IN EARLY
DISEASE DETECTION
Cancer Detection
Al-assisted imaging systems identify
malignant abnormalities during early
stages.

Blockchain ensures secure sharing of

oncology records among specialists.
Cardiovascular Disease Prediction

Machine learning models analyze patient
histories and physiological signals to
estimate cardiovascular risks.

Diabetes Monitoring

Wearable devices continuously monitor
glucose levels while blockchain secures
longitudinal patient records.

Neurological Disorders

Deep learning techniques facilitate early

diagnosis of Alzheimer's disease and
Parkinson's disease through imaging and

speech analysis.
Infectious Disease Surveillance

Al models detect
outbreaks, while blockchain enhances data

authenticity and coordination among

emerging disease

healthcare agencies.
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7. CHALLENGES AND LIMITATIONS

Despite  significant several

challenges remain.

progress,

Technical Challenges

e Limited availability of high-quality
annotated datasets.

o Computational complexity of deep
learning models.

e Blockchain scalability issues.
o High energy consumption.

o Integration with legacy healthcare
systems.

Ethical and Regulatory Concerns

o Patient privacy regulations.

e Algorithmic bias.

o Explainability of Al decisions.

o Data ownership disputes.

o Standardization challenges.
8. FUTURE RESEARCH DIRECTIONS
Future investigations should focus on:

o Explainable Artificial Intelligence

(XAID).

o Federated learning integrated with
blockchain.

o Lightweight blockchain
architectures.

e Quantum-resistant security
mechanisms.

e Real-time disease = monitoring
systems.

e Personalized medicine  using

genomic analytics.
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o Interoperable healthcare platforms.

e Al-driven smart contracts for

automated healthcare workflows.

These developments will contribute to more
reliable, secure,
healthcare systems.

and  patient-centric

9. CONCLUSION

Artificial Intelligence and blockchain
technologies are reshaping the future of
healthcare by enabling accurate, secure, and
efficient early disease detection. Al
facilitates rapid analysis of complex
medical data, improving diagnostic
accuracy and supporting clinical decision-
making. Blockchain complements these
capabilities by ensuring data integrity,
transparency, and patient-controlled access
to  sensitive information.  Although
challenges scalability,
interoperability, ethics, and regulatory

related to

compliance  persist, the  combined
application of Al and blockchain presents
immense potential for transforming
healthcare delivery. Continued
interdisciplinary research and collaborative
innovation will accelerate the development
of intelligent healthcare ecosystems that
enhance patient outcomes and promote

global health.
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