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Abstract— Data mining, natural language processing, computer vision, biological analysis, and many other scientific and technical 

fields have made extensive use of machine learning, a subset of artificial intelligence. One of the most exciting technological 

developments for humans in the near future is the quantum computer. As machine learning and quantum computing advance, 

academics are thinking about combining the two to maximise the advantages. Consequently, the field of quantum machine learning—a 

distinct multidisciplinary subject—has evolved. From the viewpoint of computer scientists, this article examines the latest research being 

conducted on quantum machine learning algorithms and outlines a research path from fundamental quantum information to quantum 

machine learning algorithms. 

 

Index Terms— Quantum Machine learning; Machine learning; quantum computing; Covid 19; Cleveland dataset; heart disease 

diagnosis; QCNN; Quantum transfer learning; Quantum neural network; Cervical Cancer; Diabetes Dataset. 

 

I. INTRODUCTION 

The potential uses for quantum machine learning (QML) 

have increased significantly in concert with the explosive 

growth of the field of quantum computing. Early sickness 

diagnosis and identification is one of the most promising 

applications of QML. In fundamentally different ways from 

conventional computers, quantum computing performs 

computations and processes information by employing the 

ideas of quantum physics. Because of this, QML can handle 

difficult problems that traditional machine learning 

algorithms lack the capacity to handle. When it comes to 

disease detection, QML can examine huge amounts of 

medical data, spot trends and irregularities and offer early 

alerts about possible diseases. Improved patient outcomes, 

more precise diagnosis, and more successful therapies could 

come from this. In fundamentally different ways from 

conventional computers, quantum computing executes 

computations and processes information by applying the 

ideas of quantum physics. Because of this, QML can handle 

challenging issues that traditional machine learning 

algorithms are unable to handle. When it comes to illness 

detection, QML can examine enormous volumes of medical 

data, spot trends and abnormalities, and offer early alerts 

about possible health problems. Improved patient outcomes, 

more precise diagnosis, and more successful therapies might 

result from this. 

II. WHAT IS QUANTUM COMPUTING 

The ultimate objective of quantum computing is to answer 

complicated problems more quickly than traditional 

computers by integrating elements of mathematics, physics, 

and computer science. It boosts up certain computations by 

using quantum mechanical phenomena like superposition and 

quantum interference. Unlike classical bits, which are either 

on or off, quantum bits, or qubits, are capable of being in a 

superposition of states. This is how quantum computers 

operate. Superposition, entanglement, and decoherence three 

basic principles in quantum computing allow these devices to 

deal with millions of processes at once. Hardware and 

software are components of quantum computers. The 

hardware consists of the control and measurement plane, 

which translates digital impulses into analogue control 

signals, the control processor plane, which carries out the 

quantum algorithm, and the quantum data plane, that holds 

actual qubits. To address these issues, quantum software 

makes use of specific quantum circuits and algorithms. 

III. MACHINE LEARNING 

Machine learning (ML) is the apprentice in the 

ever-evolving field of artificial intelligence (AI), continually 

refining its craft. You see, machine learning approaches 

problems differently than traditional coding, which involves 

explicitly telling a computer what to do. Imagine a student 

who studies practice problems, textbooks, and mounds of 

data nonstop. A machine learning algorithm accomplishes 

that. It consumes data, sorting through correlations and 

patterns to find undiscovered information. With this 

newfound understanding, it is able to forecast or decide based 

on previously unobserved data. 

IV. QUANTUM MACHINE LEARNING 

Machine learning has transformed several domains, 

including financial forecasting and medical diagnostics. 
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However, traditional computers are getting close to their 

limits as the complexity of the data and issues we solve keeps 

rising. This is where the emerging discipline of quantum 

machine learning (QML) comes into play, full of promise to 

help us break through these barriers.The special qualities of 

quantum systems, or qubits, hold promise. In contrast to 

traditional bits, which can only be either 0 or 1, qubits may 

concurrently represent both values when they are in a 

condition of superposition.  

V. INTRODUCTION TO QUANTUM MACHINE 

LEARNING FOR DISEASE DETECTION 

In the rapidly developing discipline of quantum machine 

learning, complex sets of data are analysed and predictions 

are made using quantum computing techniques and 

algorithms [1]. A novel kind of computer known as quantum 

computing performs computations using quantum bits, or 

qubits. Quantum computing, in contrast to classical 

computing, enables the manipulation of several states at once, 

facilitating the quicker and more effective processing of 

massive volumes of data [2]. Because QML offers more 

precise and effective techniques for diagnosis and prediction, 

it has the potential to completely transform the area of illness 

detection. With algorithms designed to recognise patterns in 

data for forecasting and decision-making, machine learning 

has already shown to be a useful tool in the diagnosis and 

prediction of disease [3]. QML, however, has a number of 

benefits over conventional methods of machine learning. For 

instance, enormous quantities of data may be processed 

simultaneously using QML algorithms, facilitating quicker 

and more efficient analysis [4]. In addition, many solutions 

may be explored concurrently using quantum computing, 

allowing for a more thorough study of large data sets [5]. 

Because of all of these advantages, QML is a beneficial 

approach for enhancing illness prediction and detection. 

Many research situations are already investigating the 

potential of QML in illness diagnosis and prediction [6]. For 

example, a recent study proposed a technique that makes use 

of QML to enhance the interpretability and diagnostic 

performance of medical image analysis tasks [7]. QML has 

been shown in another investigation to be able to predict the 

risk of Alzheimer's disease [8].  

VI. THE USE OF QUANTUM MACHINE LEARNING 

FOR IDENTIFYING DISEASES 

Early illness diagnosis becomes possible by quantum 

machine learning (QML), which has the potential to 

completely transform disease detection [5]. QML has the 

potential to enhance illness identification and therapy in the 

domain of drug research and development [9]. With more 

efficiency and accuracy than conventional approaches, QML 

algorithms can evaluate enormous databases of chemical 

compounds to find possible therapeutic candidates [10]. It 

might improve the process of finding new drugs and result in 

the development of cures for illnesses that were supposed to 

be incurable [11]. Pharmaceutical firms can expedite the 

introduction of new therapies to the market, possibly 

resulting in life-saving measures and better patient outcomes, 

by employing QML to uncover novel medication candidates 

[12]. 

VII. OBSTACLES AND PROSPECTS IN QUANTUM 

MACHINE LEARNING FOR ILLNESS 

IDENTIFICATION 

Current quantum technologies still have limits, despite the 

fact that quantum machine learning (QML) has showed 

considerable promise for transforming illness diagnosis and 

treatment [4]. Many issues with scalability, reliability, and 

affordability still need to be overcome in the earliest stages of 

the production of quantum hardware as well as software. 

Additionally, there is a need for greater cooperation between 

the medical and quantum computing industries as the latter 

are still in the beginning stages of their integration [13]. The 

potential advantages of QML for illness diagnosis are 

enormous, and the area is still developing despite these 

obstacles. Personalised medicine is one of the most 

promising applications of QML in illness detection [14]. 

Furthermore, QML algorithms have the potential to provide 

better disease trend analysis by spotting patterns and risk 

variables that conventional machine learning approaches 

could miss [15]. Additionally, the speed of quantum 

computers can enable tenfold quicker computations, allowing 

machine learning algorithms to produce real-time diagnostics 

or improve imaging precision to identify cancer in its early 

stages [16]. 

VIII. LITERATURE REVIEW 

Table 1: Summary of QML techniques on disease diagnosis 

Authors, 

year, 

Reference 

Approaches 

used 

Dataset Positive aspects Limitations 

K Sengupta et 

al (2021) [17] 

They used the 

QCNN model 

with state 

preparation 

and 

normalisation 

data 

Covid CT 

scan 

A major breakthrough in the field of quantum 

machine learning applied to healthcare has been 

made by the study employing IBM quantum 

computers and classical-quantum transfer 

learning. This work highlights the promise of 

quantum computing in tackling practical 

problems by merging conventional and 

The use of only a few of computed tomography 

(CT) images for COVID-19 recognition is one 

probable issue. Although the work shows that 

quantum machine learning is feasible for use in 

healthcare applications, the model's robustness 

and generalizability can possibly be queried 

because of the use of limited data. 
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approaches for 

the 

pre-processing

. 

quantum methods to improve illness detection 

and diagnostic procedures. 

E. Acar et al 

(2020) [18] 

Quantum 

Transfer 

Learning 

methods and 

variational 

quantum 

circuits. Both 

classical 

computers  

 

COVID 

19 lungs 

CT 

Images 

The possible benefits of quantum computing 

over traditional techniques are demonstrated by 

the implementation of quantum machine 

learning frameworks on IBM Quantum 

processors for applications such as virtual 

screening in drug development. Furthermore, 

the use of quantum transfer learning for picture 

classification highlights the adaptability of this 

methodology in a number of fields, such as 

image alteration detection and healthcare. 

Implementation and scalability challenges are 

introduced when COVID-19 detection is 

moved from conventional to quantum 

computing. Since quantum computing 

technologies are still in their infancy, the 

detection process's dependability and 

efficiency may be impacted by the practical 

difficulties arising from quantum algorithms, 

error rates, and qubit coherence. 

E. El-shafeiy 

(2020) [19] 

There are two 

classifications 

for 

COVID-19: 

serious and 

non-serious. 

using CQNN 

prediction  

COVID19 Using the COVID-19 Quantum Neural 

Network (CQNN) to forecast a patient's 

COVID-19 severity. There are two stages to the 

approach: To enhance a dataset's classification 

performance, the most distinctive subset of 

features is found using the Quick Reduct 

Feature Selection (QRFS) approach in the first 

step. The quantum neural network is trained to 

classify risks in the second phase using machine 

learning. 

Limited assessment measures for the trained 

quantum neural network are included in the 

study. It may not accurately reflect the model's 

performance on various severity levels or 

patient subgroups because it only provides the 

accuracy and F1-score. To offer a more 

thorough assessment, other measures including 

area under the curve (AUC), recall, and 

accuracy should be taken into account. 

J Amin et al  

(2020) [20] 

Use QML and 

classical 

machine 

learning for 

analyzing 

COVID-19 

images. 

COVID 

19 CT 

scan 

Images 

The use of conditional adversarial neural 

networks reveals a sophisticated way for 

creating synthetic data, which is especially 

beneficial when genuine data is limited or 

difficult to collect. 

This work may be lacking in compared to other 

cutting-edge approaches being used in the area. 

For instance, built COVID-Net, a deep 

convolutional neural network specialised for 

recognising COVID-19 instances from chest 

X-ray pictures. 

Abdulsalam et 

al. (2023) [21] 

SVC, QSVC, 

QNN, ANN, 

and VQC. 

Cleveland A creative application of classifiers from 

quantum machine learning inside an ensemble 

model to estimate the risk of heart disease. This 

method may result in forecasts that are more 

interpretable and accurate. Quantum machine 

learning may enable the model to handle 

intricate relationships in the data more 

skillfully, producing predictions that are more 

accurate. 

The intricacy and amount of computing power 

needed to bring a quantum machine learning 

strategy into practice. Quantum computing is 

still a developing area with issues in scalability 

and practical application. For this reason, not 

all academics or medical professionals now 

have easy access to or a practical use case for 

using quantum machine learning to the 

prediction of cardiac disease. 

Heidari and 

Hellstern 

(2022) [22] 

HQNN, HQRF  

 

Cleveland 

and 

Statlog 

In predicting cardiac disease, the use of a hybrid 

random forest in conjunction with a linear 

model yielded an accuracy level of 88.7%. This 

study lends credence to the notion that hybrid 

models might increase prediction accuracy in 

heart disease diagnosis. Furthermore, SVM and 

ANN algorithms for early cardiac disease 

diagnosis were developed, emphasising the 

need of modern machine learning approaches in 

this sector. 

There is no comparative analysis with other 

available models or methodologies in the area. 

Although the hybrid quantum classification 

approach is highlighted, a more thorough 

comparison with other hybrid models or 

conventional machine learning techniques 

might provide a clearer picture of the efficacy 

and superiority of the suggested strategy. 

GROSS et al. 

(2022) [23] 

QSVM real-world 

payment 

transactio

ns the 

European 

cross-bor

der 

processin

g portfolio 

This paper's investigation of quantum 

computing applications in fraud detection, 

which addresses possible drawbacks of 

conventional techniques, is an inventive 

feature. The study proposes novel approaches to 

improve fraud detection systems' efficiency and 

accuracy by implementing quantum feature 

selection. Additionally, the work advances the 

realm of practical applications of quantum 

machine learning. 

Mixed quantum-classical approaches might 

not always be as accurate as they should be. 

Although these techniques can be useful for 

modelling exciton and charge dynamics, they 

might not be realistic in all situations. 

Additionally, hybrid quantum-classical 

dynamics seeks to overcome the difficulties 

caused by the time-consuming and 

complicated character of solely quantum 

descriptions. The necessity of precise, 

long-term dynamics in mixed 

quantum-classical simulations emphasises 

how crucial methodological developments are. 

Kavitha and 

Kaulgud 

(2022) [24] 

K-means 

clustering 

UCI The possibility of increased heart disease 

detection accuracy. The quantum K-means 

clustering method should provide more 

accurate pattern recognition in heart disease 

One possible drawback of this strategy might 

be the complexity involved in implementing 

quantum computing. The broad use of 

quantum algorithms, such the quantum 
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datasets by utilising quantum computing 

methods. This breakthrough is consistent with 

the wider trend of using novel technology to 

improve medical diagnoses. 

K-means clustering approach, in real-world 

healthcare settings may be constrained by their 

potential need for specialised hardware and 

knowledge. Furthermore, the scalability and 

accessibility of the processing resources 

required for quantum computing may provide 

difficulties. 

UBAID 

ULLAH et al. 

(2022) [25] 

CNN UCI The incorporation of quantum computing 

concepts into convolutional neural network 

architecture. This combination of technologies 

creates new opportunities to improve the 

precision and effectiveness of medical picture 

classification applications, namely in the area of 

ischemic cardiopathy diagnosis. The network 

may be able to analyse complicated medical 

data more efficiently by utilising the ideas of 

quantum physics, which might result in 

enhanced diagnostic skills. 

The Fully Connected Quantum Convolutional 

Neural Network's implementation demands a 

high level of complexity and computing 

power. Quantum computing is still an 

emerging topic that faces scalability and 

practical implementation issues. As an 

outcome, the practicability of putting in such a 

network in real-world medical scenarios may 

be queried. 

Gabriel Silva 

(2021) [26] 

PHM 

algorithm  

MFPT Explores the application of quantum machine 

learning in healthcare, having an emphasis on 

medical condition diagnosis and diagnosis. In 

order to improve patient outcomes and allow 

customised treatment regimens, the study 

explores the potential of quantum machine 

learning to increase diagnostic accuracy and 

prognostic capacities in healthcare. This might 

be achieved by providing more accurate and 

efficient health state evaluations. 

The new and intricate nature of quantum 

machine learning. Since quantum machine 

learning is still in its infancy, issues with 

scalability, interpretability, and system 

integration may arise when applying it 

practically in healthcare settings. Furthermore, 

the availability of quantum computing 

resources and knowledge in this specialised 

field may impede wider deployment in the near 

future. 

 

IX. BENEFITS AND LIMITATIONS 

Benefits 

a. Enhanced Data Processing: Large-scale medical 

data may be processed and analysed at previously 

unheard-of speeds thanks to quantum machine 

learning, which speeds up the identification and 

diagnosis of diseases.  

b. Improved Accuracy: Quantum algorithms can 

potentially provide more accurate predictions and 

classifications, leading to early detection of diseases 

and more effective treatment plans. 

c. Personalized medicine: By evaluating a patient's 

genetic and molecular data, quantum machine 

learning can assist in customising a patient's course 

of treatment, perhaps resulting in more efficient and 

individualised care. 

Limitations: 

a. Cost: The current cost of building and maintaining 

quantum computing infrastructure prevents many 

healthcare institutions from using it, particularly in 

environments with limited resources. 

b. Interpretability: Healthcare workers may find it 

challenging to comprehend and rely on the 

outcomes of quantum machine learning models, 

which is important when making medical decisions, 

if the models lack interpretability. 

Solutions: 

a. Collaboration and Training: Knowledge transfer 

and training initiatives to close the competence gap 

can be facilitated by working together between 

healthcare practitioners and specialists in quantum 

computing.  

b. Cost-Reduction Efforts: As quantum computing 

technology develops further, costs may eventually 

go down, increasing accessibility for healthcare 

facilities. 

c. Hybrid Approaches: One way to overcome the 

trust and comprehension difficulties is to create 

hybrid quantum-classical machine learning models 

that offer both accuracy and interpretability. 

X. SUMMARY  

With its increased data processing capabilities, increased 

accuracy, and personalised medicine, quantum machine 

learning holds the potential to completely transform the 

diagnosis and treatment of illnesses. To fully realise its 

potential in healthcare, however, cooperation, cost reduction 

initiatives, and the creation of hybrid systems are required to 

solve its complexity, cost, and interpretability concerns. 

XI. CONCLUSION: A GLIMPSE INTO THE 

FUTURE OF MEDICAL DIAGNOSIS 

In this review, we've embarked on a fascinating 

exploration of the burgeoning field of quantum machine 

learning (QML) for disease detection. We've witnessed the 

immense potential of QML algorithms in analyzing complex 

medical data, potentially leading to earlier diagnoses, more 

personalized treatment plans, and ultimately, improved 

patient outcomes. While the field is still nascent, the 
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theoretical advantages of QML over classical machine 

learning are undeniable. Its ability to handle 

high-dimensional medical datasets and identify subtle 

patterns invisible to current methods is truly groundbreaking. 

The prospect of uncovering hidden correlations between 

seemingly disparate medical data points is a game-changer in 

our fight against illness. In conclusion, the integration of 

QML into medical diagnostics presents a thrilling 

opportunity to revolutionize healthcare. By embracing this 

nascent field and fostering continued research, we can unlock 

a new era of early detection, personalized medicine, and 

ultimately, a healthier future for all. The journey ahead may 

be challenging, but the potential rewards are worth every bit 

of our effort. 

XII. FUTURE SCOPE: QUANTUM MACHINE 

LEARNING FOR ILLUMINATING ILLNESS 

DETECTION 

A. Quantum-powered Pattern Recognition: 

Classical machine learning excels at pattern recognition in 

medical data. But QML algorithms, running on quantum 

computers, could identify even subtler patterns in complex 

biological datasets – think gene expression profiles, protein 

structures, or intricate interactions within cellular networks. 

B. Unraveling the Mystery of Complex Diseases  

Many illnesses, like Alzheimer's or cancer, involve a 

complex interplay of genetic and environmental factors. 

Classical machine learning often struggles with such intricate 

relationships. QML, however, with its ability to handle 

high-dimensional data, could untangle these intricate webs, 

leading to a deeper understanding of disease mechanisms and 

paving the way for targeted therapies. 

C. Quantum-assisted Drug Discovery: 

Drug discovery is a notoriously slow and expensive 

process. QML could accelerate this process by simulating 

complex molecular interactions at a quantum level.  

D. Integration with Medical Imaging 

Quantum algorithms could be integrated with medical 

imaging techniques like MRI or X-ray. This could enable the 

extraction of even finer details from medical scans, leading to 

earlier and more accurate diagnoses.  

XIII. CHALLENGES AND THE ROAD AHEAD 

Of course, this path isn't without its hurdles. Developing 

robust QML algorithms and building fault-tolerant quantum 

computers are significant challenges. But with continued 

breakthroughs in research, these hurdles will become 

stepping stones. The future of quantum machine learning in 

disease detection is bright, and as researchers in this field, we 

have the privilege of shaping that future. 
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