
REVIEW ARTICLE                                                                                      ISSN: 3108-3218                          

 
                                                                                             MANUSCRIPT ID: BTS0826013 

© BTS Pharma Empire All Rights Reserved 

BTS International Advanced Pharmaceutical Sciences Journal    

Vol 01 l Issue 08 l August 2026          Journal homepage: www.btsempire.com 

Revolutionizing Healthcare: The Impact of Quantum Computing on 
Personalized Medicine 

K.N.V.S.L. Mohiti, K. Srinivasa Reddy, D. Vinay Kumar, V. Navyasri 

Department of Pharmaceutics, SPST, JNTUK 

Corresponding Author Mail Id: srinivasreddy20240@gmail.com 

Received: 19 April 2026 |   Revised & Accepted: 25 July 2026 

Keywords: Quantum computing, Quantum Neural Networks, Personalized medicine, Knee 
Osteoarthritis, Genomic data 

ABSTRACT 
Quantum computing is an emerging technology that can solve complex problems much faster 
than classical computers. This article examines how quantum computing and personalized 
medicine can work together to change healthcare. Quantum computers use unique properties 
from quantum physics, like qubits, to quickly process large amounts of medical and genetic 
data. This allows them to speed up drug discovery, improve medical images, and help create 
more accurate and personalized treatments for patients. Real-world examples show that special 
systems called Quantum Neural Networks (QNNs) assist doctors in making better choices, 
such as selecting the right treatment for knee osteoarthritis and analysing genetic patterns to 
predict disease. Although challenges remain, like high costs and maintaining patient data 
privacy, combining quantum computing with personalized medicine could lead to more 
preventive, precise, and tailored healthcare. As this technology develops, it will help doctors 
provide better treatments more quickly and bring us closer to genuinely personalized care for 
everyone. 

Introduction: 
Quantum computing is an emerging 
technology with the power to revolutionize 
the way data is processed and analysed. 
Unlike traditional computers that rely on 
classical bits, it uses quantum bits, or 
qubits, which operate based on the 
principles of quantum mechanics. This 
gives quantum computers the ability to 
perform specific tasks much faster and 
more efficiently than conventional 
machines. The healthcare industry, in 
particular, stands to benefit greatly from 
these advancements. From accelerating 
drug discovery and development to 
enabling more precise personalized 
treatments and improving medical imaging, 
quantum computing holds the potential to  
 

lower costs while significantly improving 
patient outcomes [13]. Quantum computers 
can perform certain types of calculations 
much faster and more efficiently than 
classical computers due to unique quantum 
properties like superposition and 
entanglement. One of the most promising 
applications is in drug development, which 
is traditionally a time-consuming and 
resource-heavy process. Current 
computational methods help evaluate large 
numbers of potential molecules for safety 
and effectiveness, but these simulations are 
often too complex for conventional 
machines. A study suggests that quantum 
simulations could be completed up to ten 
times faster than those run on classical 
systems. Another area where quantum 
computing could make a major impact is 
medical imaging. Diagnostic imaging plays 
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a crucial role in detecting and treating 
diseases, but it demands substantial 
computational power and resources. By 
speeding up image analysis and processing, 
quantum computing could allow healthcare 
professionals to achieve quicker and more 
accurate diagnoses.  
Quantum computing is a rapidly 
developing area of computer science and 
engineering that leverages the principles of 
quantum mechanics to address problems 
that lie beyond the reach of even the fastest 
classical computers. This field 
encompasses diverse domains such as 
quantum hardware and quantum 
algorithms. Although still in its early 
stages, quantum technology is expected to 
tackle highly complex challenges that 
classical supercomputers either cannot 
manage or cannot solve efficiently. Tasks 
that might require thousands of years for a 
classical system to complete could 
potentially be solved in mere hours or 
minutes with a quantum computer. 
Principles of quantum mechanics, which 
governs behaviour at the smallest scales, 
quantum computing uniquely applies these 
phenomena to develop entirely new 
mathematical approaches unavailable to 
conventional computing. Quantum 
computing (QC) and quantum machine 
learning (QML) are groundbreaking 
technologies with the potential to transform 
precision medicine [1].  

Principles: 

 Superposition 

 Entanglement 

 Decoherence 

 Interference 

1.Superposition 

A single qubit on its own has limited 
usefulness, but it can enter a state called 

superposition, where it holds a combination 
of all its possible configurations at once. 
When multiple qubits are placed in 
superposition together, they generate vast, 
multidimensional computational spaces 
that allow complex problems to be 
represented in novel ways. However, when 
a quantum system is measured, this 
superposition collapses into one definite 
binary outcome either a zero or a one 
similar to how classical bits are registered. 

2.Entanglement 

Entanglement is the property that allows 
qubits to connect their states with one 
another. In such a linked system, the qubits 
become so strongly correlated that 
measuring the state of one instantly reveals 
information about the others within the 
entangled group. 

3.Interference  

Interference is a core principle that powers 
quantum computing. When qubits are 
placed in a collective state of superposition, 
the information they hold behaves like 
overlapping waves, each linked with an 
amplitude representing a possible outcome. 
These amplitudes translate into the 
probabilities of different measurement 
results. As the waves interact, some 
outcomes are reinforced when peaks align, 
while others are diminished out when peaks 
and troughs meet. This strengthening or 
suppression of probabilities is the process 
of interference. 

4.Decoherence 

Decoherence occurs when a quantum 
system loses its quantum state and shifts 
into a classical, nonquantum state. This 
collapse can happen intentionally through 
measurement or unintentionally due to 
outside environmental influences. In 
quantum computing, it is crucial to prevent 
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and reduce decoherence as much as 
possible. 

Qubits:  
A qubit can be a weighted combination of 
zero and one simultaneously, or it can act 
like a bit and store either a zero or a one. 
For example, two qubits can be in a 
superposition of the four potential 2-bit 
strings, three qubits can be in a 
superposition of the eight possible 3-bit 
strings, and so on. The complexity of qubit 
superpositions can increase exponentially 
when they are coupled. The possibilities are 
enormous when there are 100 qubits. When 
quantum computers and high-performance 
classical supercomputers collaborate, 
quantum algorithms can drastically speed 
up some problems by manipulating 
information in a way that classical 
computers cannot. 

The difference between quantum and 
classical computing (Figure 1): 

Classical computing 

 Used by common, multipurpose 
computers and devices. 

 Processes information in bits with a 
discrete number of possible states, 0 
or 1. 

Quantum computing 

 Used by specialized quantum 
mechanics-based quantum 
computing hardware. 

 Processes information in qubits as 
0, 1 or a superposition of 0 and 1. 

 Processes data with quantum logic 
by using interference to solve 
problems

Figure 1: Quantum computing is fundamentally different from classical computing 
Quantum circuits constructed from logical 
qubits are more efficient at processing 
complex problems than classical 
computers, which must compute each step 
of a complex calculation. This method of 
computing might potentially save hundreds 
of years of classical calculation for the 
kinds of extremely complicated problems 

that quantum computers handle. In real-
world applications, quantum and 
conventional computers collaborate in 
merged workflows to address issues. For 
some types of problems, such as integer 
factorization, fully realized quantum 
computers in conjunction with high-
performance classical computers would 
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perform far better than classical computers 
alone. However, not all problems or even 
the majority of them are best solved by 
quantum computing. By constructing 
multidimensional computing spaces in 
which to execute algorithms that act 
similarly to these molecules, quantum 
algorithms provide a novel solution to these 
kinds of challenging issues. QC provides 
unparalleled computing power. With the 
use of these skills, novel algorithms can be 
created to handle intricate biological 
datasets, facilitating better drug discovery, 
customized treatments, and enhanced 
diagnostics [4]. However, there are 
significant barriers to integrating QC into 
precision medicine, such as the need for 
interdisciplinary cooperation, high 
implementation costs, and technical 
limitations. Currently, the healthcare 
industry is moving toward a more patient-
specific approach and away from standard 
treatment tactics. P5 medicine (predictive, 
preventive, personalized, participative, and 
psycho cognitive medicine) is leading this 
shift by aiming to provide treatments that 
are customized for each patient according 
to their genetic composition, lifestyle and 
environmental circumstances [23]. 
Conventional methods frequently rely on 
broad treatment models that ignore the wide 
range of patient characteristics. Treatments 
that work for one group may therefore be 
ineffective or even detrimental for another. 
Longer illness, higher medical costs, and a 
higher risk of negative drug reactions can 
all result from this lack of customisation. 
Genetic diversity is one of the main causes 
of this variability, as it greatly influences 
how patients react to various medications 
and treatments [17]. The potential for 
providing genuinely customized treatments 
has increased with the introduction of 
quantum computing into the medical field. 
This convergence has rushed into a new era 
in which the creation of medicines can be 

guided with previously unheard-of 
precision by an individual's own genetic 
composition. It is changing how we think 
about how diseases work while also 
creating new avenues for creative treatment 
approaches. Because of their intrinsic 
constraints, conventional computing 
approaches frequently find it difficult to 
handle the enormous scale and complexity 
of genetic data. On the other hand, data 
processing at previously unimaginable rates 
is now possible because to quantum 
computing, which is based on the ideas of 
quantum physics.  
As Quantum computing shows great 
potential in analysing complex genetic data, 
offering faster and more precise insights 
that could advance the field of personalized 
medicine. Quantum algorithms could 
greatly accelerate the analysis of genetic 
data, providing deeper insights into the 
genetic causes of diseases and paving the 
way for advancements in personalized 
medicine. For example, a quantum-based 
method for genome alignment that 
leverages the quantum search algorithm, 
enabling genome sequences to be aligned 
up to ten times faster than with classical 
techniques. The broader quantum 
revolution has the potential to transform 
many fields, with healthcare being one of 
the most promising beneficiaries. 
Traditional computational methods often 
struggle to process and analyse data 
efficiently [3], leading to delays in diagnosis 
and treatment. The healthcare digitization 
faces numerous challenges, including the 
complexity of biological systems, the vast 
amount and quality of data generated, and 
the need for personalized treatment plans 
[7]. 

Traditional Medicine vs Precision 
Medicine: 
Traditional medicine has generally 
followed a "one size fits all" model, where 
the same drug is prescribed to all patients 
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suffering from a particular illness. 
However, this method has several 
drawbacks: only a portion of the patients 
benefit from the drug, some show little or 
no improvement, and a significant number 
experience harmful side effects. These 
variations in response can be explained by 
differences in genetics, age, sex, habits, 
ethnicity, concurrent medications, 
coexisting diseases, and environmental 
influences. As a result, this approach often 
leads to unnecessary drug usage, higher 
healthcare costs, and dissatisfaction for 
both patients and healthcare providers. 
Precision medicine attempts to overcome 
these challenges by considering the unique 
differences among patient subgroups, 
including genetic makeup, environmental 
conditions, and lifestyle factors, to design 
more targeted therapies. Its goal is to 
precisely identify the biological, 
environmental, and behavioural 
contributors to health and disease, thereby 
enabling better diagnosis, preventive 
strategies, personalized treatment choices, 
and the discovery of new therapeutic 
options. 

The true shift from conventional medicine 
to precision medicine has been driven by 
advancements in big data and molecular 
biology. With genetic testing becoming 
faster and more affordable, researchers can 
now gather large-scale data and combine it 
with clinical, pharmacological, and 
socioeconomic information. Using 
computational algorithms to analyse these 
datasets makes it possible to identify 
treatment effectiveness patterns and 
customize therapies for the populations 
most likely to respond. Moreover, precision 
medicine extends beyond individual 
treatment to population-level interventions, 
offering significant value in disease 
prevention. It also promotes patient 
involvement in both research and 
healthcare decisions, which has led to the 
concept of the “five P’s” in modern 
medicine: preventive, personalized, 
precision, population-based, and 
participatory [20]. 

 

 

 

 

 

 

 

 

 

 

Figure 2: Concept of the “five P’s” in modern medicine 
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Objectives of Personalised Medicine: 
A paradigm-shifting approach to healthcare 
called "personalized medicine" (PM) aims 
to transform how illnesses are identified 
and treated. Fundamentally, it tries to use a 
person's particular genetic makeup, 
lifestyle, and environmental circumstances 
to build customized medical therapies, 
assuring the greatest degree of effectiveness 
and the fewest possible negative effects. 
 
1.Enhancing Treatment Efficacy 

2.Minimizing Adverse Effects 

3.Drug Discovery & Optimization 

4.Clinical Decision Support [19] 

Case study 1:  
The clinical issue with osteoarthritis in the 
knee is that, despite the safety and 
effectiveness of some innovative 
treatments, reaction varies and it is still 
difficult to identify the traits of a 
respondent. In order to assist precise data-
driven clinical decisions to choose 
individualized treatments for advanced 
knee osteoarthritis, they tested a quantum 
neural network (QNN) application in this 
study. 
Applied research indicates that integrating 
quantum computing with machine learning 
represents an emerging experimental 
approach in digital medicine [5]. This 
technology has the potential to reduce 

computational complexity and enhance 
data driven clinical decision making. 
Several biologic therapies, such as micro 
fragmented adipose tissue injections, have 
demonstrated both safety and efficacy [8,9]. 
However, treatment outcomes remain 
variable [24], with some patients 
experiencing significant symptom relief 
while others show minimal or no response. 
Identifying the characteristics of responders 
continues to pose a major challenge. 
Predictive, data-driven precision medicine 
tools can aid clinical decision-making by 
using pre-treatment clinicodemographic 
data to determine which patients are most 
likely to benefit from novel or established 
therapies through improved pain reduction 
and functional outcomes [10]. 

Data Set: 
Following Research Ethics Committee 
approval and informed patient consent, 
clinicodemographic data were collected 
before and after treatment from 170 patients 
eligible for knee arthroplasty (Kellgren–
Lawrence grade ≥3, Oxford Knee Score 
(OKS) ≤27, age ≥64 years, and idiopathic 
arthritis). All patients received a single 
injection of micro fragmented adipose 
tissue over a two-year period (Table1). 
Gender distribution was balanced (76 males 
and 94 females) to minimize potential 
gender bias. Patients demonstrating an 
improvement of ≥7 points in OKS were 
classified as responders. 

 Mean ± SD Range (minimum–maximum) 
Age 74±7 62-92 

Preoperative OKS 21±6 18-27 
KL grade 4±0.4 3-4 

Table 1: Baseline data 

Age on rocedure,preoperativeOxfordKnee 
Score (OKS), and Kellgren-Lawrence 
(KL) grade of knee osteoarthritis. 

Oxford Knee Score: 
OKS comprises 12 questions that are scored 
0-4, with 0 being severe compromise and 4 

no compromise, covering pain and function 
of the knee. The best outcome is a score of 
48 and the worst score possible is 0. This is 
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a validated score or a measure of functional 
outcomes in patients undergoing knee 
arthroplasty. All 170 patients completed 
questionnaires before and at three months, 
six months, and one year following 
treatment [6]. 

Kellgren-Lawrence classification of the 
severity of osteoarthritis: 
The Kellgren-Lawrence system is a 
common method of classifying the severity 
of osteoarthritis using the following five 
grades [15]:  
(1) grade 0 (none): definite absence of X-
ray changes of osteoarthritis 

(2) grade 1 (doubtful): doubtful joint space 
narrowing and possible osteophytic lipping 

(3) grade 2 (minimal): definite osteophytes 
and possible joint space narrowing 

(4) grade 3 (moderate): moderate multiple 
osteophytes, definite narrowing of the joint 
space, and some sclerosis and possible 
deformity of bone ends 

(5) grade 4 (severe): large osteophytes, 
marked narrowing of the joint space, severe 
sclerosis, and definite deformity of bone 
ends.  

Steps involved: 
Step 1: Model and circuit description 
They implemented the quantum problem-
solving method introduced by Zickert, 
employing a Parameterized Quantum 
Circuit (PQC) built on IBM’s Quantum 
Neural Network (QNN) classifier 
technology within the Qiskit Machine 
Learning framework. In particular, they 
used the OpflowQNN, a neural network-
based tool designed to compute quantum 
mechanical observables. 

Step 2: Model training 
A randomly chosen training subset of 113 
patients who received a single injection of 
microfragmented fat over a two-year period 
and were classified as responders (R; OKS 
improvement ≥7) and non-responders (NR; 
OKS improvement <7) in terms of pain and 
function at one year (73 R, 40 NR) was used 
to train the QNN classifier(Figure3). 

 

Figure 3: Training dataset 

Age at procedure (X-axis); preoperative Oxford Knee Score (Y-axis); responders (green dots) 
who improved their Oxford Knee Score by at least seven points at year one; and nonresponders 
(red dots) who improved their Oxford Knee Score by less than seven points at year one. 
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Step 3: Model validation 
The application was tested on a balanced 
raw dataset including outliers of 57 patients 
(34 R, 23 NR) with Kellgren- Lawrence 

grades of 3 and 4, OKS ≤s27, age ≥64 
years, and idiopathic aetiology of arthritis 
(Figure 4, Table 2) 

 

Figure 4: Test dataset 

Age at procedure (X-axis); preoperative Oxford Knee Score (Y-axis); responders (green dots) 
who improved their Oxford Knee Score by at least seven points at year one; and non-responders 
(red dots) who improved their Oxford Knee Score by less than seven points at year one. 

Metric Value 
Sensitivity 0.8235 
Specificity 0.2609 
LR+ 1.1142 
LR- 0.6765 
DOR 2.0000 
F1 0.7088 

Table 2: Test Performance Metrics 

Step 4: Model Results 
This application correctly classified 28 
responders out of 34 and 6 non-responders 
out of 23 (sensitivity = 0.82, specificity = 
0.26, F1 statistic = 0.71). The positive 

(LR+) and negative (LR-) likelihood ratios 
were 1.11 and 0.68, respectively. The 
diagnostic odds ratio was 2 (Table 3, Figure 
5). 

 

 

 

Observed 

 Predicted 

R NR Observed 

R 28 6 34 
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NR 17 6 23 

Predicted 45 12 57 

Table 3: Confusion Matrix 

Source precision KNEE QNN applied to the test set from dataset 1464/2021. Responders (R); 
non-responders (NR) 

 

Figure 5: Classification with Precision KNEE QNN 

Age at procedure (X-axis); preoperative Oxford Knee Score (Y-axis); responders (green dots) 
who improved their Oxford Knee Score by at least seven points at year one; and non-responders 
(red dots) who improved their Oxford Knee Score by less than seven points at year one, correct 
classification of either responders or non-responders (Green circles); incorrect classification of 
either responders or non -responders (No circles). 

Step 5: Model Interpretation  
The use of the precision KNEE QNN 
clinical decision-making tool requires 
external validation. This is a new 
technology best suited to large unstructured 
datasets. Some of the traditional methods of 
validation may not be appropriate for 
quantum machine learning tools such as 
ours [11]. The SPIRIT-AI [22], and 
CONSORT-AI [16] initiatives provide 
guidance to improve the transparency and 
completeness of reporting clinical trials 
evaluating interventions involving artificial 
intelligence. The utility of these initiatives 
is not clear for use in quantum machine 
learning. Precision data-driven clinical 
judgments to choose individualized 
treatments for advanced knee osteoarthritis 

are supported by QNN application. QNNs 
were applied to clinicodemographic data 
from 170 individuals who were treated with 
micro fragmented fat and followed up for 
over two years. In the assessment of the 
test’s diagnostic accuracy (Table 2), it was 
found to have a sensitivity of 82.35%, 
indicating a reasonably high ability to 
detect true positives. However, its 
specificity was notably low at 26.09%, 
suggesting a substantial rate of false 
positives. F1 score of 0.7088 showed a 
moderate balance between precision and 
recall. Nowadays, a lot of healthcare 
procedures rely on drawing conclusions 
from large datasets and applying them to 
specific situations. This approach is more 
refined than historical methods but still falls 
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short of providing personalized treatment 
for each unique patient [12]. 
In tandem with these quantum-specific 
challenges, digital health strategies must 
prioritize transparent model explainability 
to demystify AI decision-making processes, 
ensuring that patient sovereignty over 
personal health data is uncompromised. 
The complete implementation of quantum-
enhanced health and medicine is confronted 
with numerous ethical and technical 
obstacles. Alongside modern technologies, 
it is important to recognise that there are 
broad and well-established principles that 
must be borne in mind when aiming to 
improve healthcare with the simultaneous 
pursuit of three aims, namely, improving 
the experience of care, improving the health 
of populations, and reducing per capita 
costs of healthcare [2]. 

Case Study 2: 
Quantum Neural Networks (QNNs) are 
used in personalized medicine to detect 
genomic patterns. They have put forth a 
quantum computing framework [21] that 
makes use of the intrinsic benefits of 
quantum parallelism, superposition, and 
entanglement in quantum mechanics to find 
intricate patterns in genomic data that might 
be challenging to find using traditional 
computing techniques. 
Genomic data analysis, which entails 
finding patterns in large and complicated 
genetic data to forecast illness risk, 
development, and response to therapy, is at 
the heart of personalized medicine. About 3 
billion base pairs make up the human 
genome, and it is computationally 
challenging to analyse this vast amount of 
data and identify significant patterns [14]. 
Although useful, classical computer 
techniques are limited in their ability to 
interpret the intricate, high-dimensional 
correlations found in genetic data. These 
restrictions result from the fact that the size 
of the problem increases exponentially with 

the amount of computer resources needed. 
By using quantum mechanical concepts 
like superposition and entanglement to 
process data in ways that are essentially 
distinct from those of classical computers, 
quantum computing presents a possible 
substitute. Because of their capacity to 
effectively explore high-dimensional 
feature spaces and capture intricate non-
linear relationships, Quantum Neural 
Networks (QNNs), which fuse neural 
network architectures with the principles of 
quantum computing, offer a particularly 
intriguing method for detecting genomic 
patterns. 

Objectives: 
To create and assess a refined Quantum 
Neural Network architecture intended for 
the identification of genomic patterns in 
personalized medicine. Among the goals 
are: 
1. Creating a sophisticated QNN 
architecture that is tailored for handling 
genomic data.  
2. Using quantum simulation techniques to 
put this design into practice.  
3. Assessing how well the model finds 
pertinent genetic patterns.  
4. Examining QNNs' present drawbacks 
and possible benefits for applications in 
customized medicine.  
5. Laying the groundwork for upcoming 
studies as quantum hardware develops.  
Quantum Neural Networks (QNNs) are the 
nexus of neural network theory and 
quantum computing. In recent years, a 
number of methods for QNNs have been 
developed, such as: 

 Variational Quantum Algorithms 
(VQA) 

 Continuous Variable (CV) 
Architecture 

 Swap Test and Phase Estimation  
 Repeat-Until-Success (RUS) 
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QNNs offer several theoretical advantages 
over classical neural networks, including 
higher storage capacity, greater 
computational efficiency, and the ability to 
process quantum data directly. Recent 
advancements in QNN architectures have 
shown promising results in various 
applications. Successful application of 
QNNs to biomarker discovery in CTLA4-
activation pathways, identifying 20 genes 
associated with mutational activation with 
high accuracy[21]. 

Genomics and Personalized Medicine: 
Genomic medicine involves using 
information from genomes and their 
derivatives (RNA, proteins, and 
metabolites) to guide medical decision-
making. Personalized medicine leverages 
this genomic information along with 
environmental and lifestyle factors to tailor 
healthcare to individual patients. The 
fundamentals of genomic and personalized 
medicine require several important tools: 
 1. Health risk assessment  

2. Family health history analysis  

3. Clinical decision support for complex 
risk and predictive information  

4. "Whole genome" interrogation of 
sequence variation, transcription, proteins, 
and metabolites  

Hybrid Quantum-Classical Approach: 
They enhanced architecture leverages a 
hybrid quantum-classical approach that 
combines the strengths of both paradigms: 
•Classical Pre-processing: Using classical 
algorithms for data normalization, feature 
scaling, and initial feature screening.  

Quantum Processing Core: Employing the 
quantum circuit for complex pattern 
detection and feature interaction analysis.  

Classical Post-processing: Utilizing 
classical optimization techniques and 

statistical analysis to interpret quantum 
results.  

This hybrid approach is particularly 
important given current quantum hardware 
limitations and allows us to maximize the 
utility of quantum resources for the most 
computationally intensive aspects of 
genomic pattern detection. 

Evaluation Metrics: 
Feature Recovery Accuracy: The 
proportion of truly informative features 
correctly identified by the model.  
Mean Squared Error (MSE): The average 
squared difference between predicted and 
actual target values. 

 R² Score: The proportion of variance in the 
target variable explained by the model.  

Computational Efficiency: The time and 
quantum resources required for training and 
inference. 

Comparative Analysis: 
 To contextualize the performance of 

enhanced QNN model, compare it 
with:  

 Original QNN implementation 
 Classical machine learning 

approaches (Random Forest, 
Support Vector Machines, Neural 
Networks)  

 Other quantum machine learning 
algorithms (Quantum Support 
Vector Machines, Quantum k-
Nearest Neighbors)  

The comparative analysis provides insights 
into the relative advantages and limitations 
of the enhanced QNN approach for 
genomic pattern detection. 

Results were found to have substantial 
improvement in feature recovery accuracy 
from 20% to 80% demonstrates the 
effectiveness of our enhanced QNN 
architecture for genomic pattern detection.  
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This improvement is particularly 
significant in the context of personalized 
medicine, where accurately identifying 
informative genetic features is crucial for 
developing targeted interventions and 
treatments. The superior performance of the 
enhanced QNN model compared to 
classical machine learning approaches 
suggests that quantum computing may offer 
advantages for analysing complex genomic 
data. The quantum circuit’s ability to 
explore high-dimensional feature spaces 
and capture non-linear relationships 
appears to be particularly valuable for 
distinguishing informative features from 
noise in genomic datasets. The ablation 
study provides insights into the relative 
importance of different enhancements. The 
all to all entanglement pattern and iterative 
feature selection process appear to be 
particularly crucial for improving feature 
recovery accuracy. This suggests that 
capturing complex interactions between 
genomic features and systematically 
filtering out noise are key challenges in 
genomic pattern detection that our enhance 
approach effectively[18]. 

CONCLUSION: 
In summary, the use of quantum computing 
in personalized medicine has enormous 
potential to transform healthcare. We can 
analyse enormous genomic datasets with 
previously unheard-of speed and precision 
by making use of computer power and 
quantum methods. We can now customize 
therapies with a degree of accuracy that was 
previously impossible because of this 
revolutionary technology. Processing huge 
datasets while upholding data 
confidentiality and privacy is one of 
quantum. Computing key benefits in the 
medical field. Quantum encryption 
methods may protect private patient data, 

ensuring that the advantages of 
personalized medicine are available 
without jeopardizing privacy. Additionally, 
by mimicking chemical interactions at the 
quantum level, quantum computing may 
improve drug discovery and result in the 
creation of more precise and efficient  
medications. For each patient, this strategy 
maximizes therapy effectiveness while 
minimizing negative effects. Quantum 
computing will democratize access to 
personalized medicine as it develops, 
making it more inexpensive and available 
to a larger population. Patients will gain 
from receiving medical care that is 
carefully matched to their genetic profiles, 
improving outcomes and quality of life. 

In conclusion, the integration of 
personalized medicine with quantum 
computing gives a tantalizing look into the 
future of healthcare. This collaborative 
effort has the power to revolutionize the 
way we approach medical care and usher in 
a new age of highly targeted and accurate 
healthcare treatments. Although the trip has 
only just started, the prospects for 
personalized medicine are becoming more 
and more attractive as quantum computing 
technology develops. 
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