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Abstract: The integration of Artificial Intelligence (Al) in Health Diagnosis presents a transformative approach in improving Health
outcomes. According to a Harvard Medical school study, the estimated market for Al is expected to be around $21.74 Billion
by 2032 compared to $1.07 Billion in 2022[1]. The world Economic Forum also predicted that Al could help with improved health
outcomes with its ability to use data from diverse and concealed sources that have been existed across healthcare.[6] This paper explores
various Al diagnostic models that can improve diagnosis and inspect real-life use cases of Al for medical diagnosis. By integrating vast
amounts of medical data, including electronic health records, imaging records, and genomic information, Augmented Al facilitates a
more comprehensive understanding of patient conditions. This review paper further highlights the promising future of Augmented Al as
a vital tool in the evolution of medical diagnostics, aiming to enhance both clinician performance and patient outcomes.
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1. Introduction

Medical health diagnosis is one of the most critical roles
played by healthcare professionals. Medical diagnostics is
not just about diagnosing health conditions; it also helps
clinicians monitor treatment progress, validate the
effectiveness of the treatment, and deduct health issues
before they become serious. With the increase in patient
medical data, it has become impossible for healthcare
professionals to keep up with the multitude of data. The
healthcare industry generates about 19 terabytes of clinical
data annually, equivalent to 4,750 movies or 5.89 million
photos [2]. It includes data from various sources, including
Electronic Health records, radiology data, claims-related
data, wearables, health tracking devices, data from hospitals
and clinics, diagnostic information, and genomics data.

Understanding the data and deriving insights from that data
is yet another challenging task. With the increased
complexity of diseases, overlapping symptoms have
challenged even the most experienced clinicians. Clinicians
end up spending a lot of time analyzing the data and keeping
up with the trends. As a result, practitioners are not able to
spend quality time with the patients and focus on what is
really required.

Healthcare professionals spend almost 70% of their time
collecting patient data, including medical health history and
medical reports like blood pressure, radiology, etc., and the
remaining 30% of their time validating the data and talking
to patients. Clinicians also spend a lot of time doing
administrative tasks like filling outpatient health records,
which reduces the overall facetime clinicians could have
given to their patients.

The number of skilled clinicians in the US is way less than
the demand. For example, there are about active 50,000

Radiologists in the United States, and we need five times
more radiologists to meet the current healthcare demand [3].

2. Solution

The Healthcare sector is undergoing a remarkable
transformation, especially in the health diagnosis area driven
by advancements in artificial intelligence (Al) and machine
learning technologies. Among these developments,
Augmented Al has emerged as a potential tool that can help
improve the efficiency and accuracy of medical diagnosis.
We have often heard the term Generative Al, but what is
Augmented Al? Augmented Al is an approach that combines
human expertise with machine learning capabilities.
Augmented Al is often referred to for healthcare, the
approach here is not to replace humans but to use Al to assist
doctors/physicians in making informed decisions. While
generative Al learns from existing data, Augmented Al uses
digital information and experiences to complement reality.

Al driven Healthcare diagnostics algorithms consist of the
following key components.

2.1 Natural Language Processing:

Natural Language Processing (NLP) is a technique that helps
analyze and understand unstructured data from medical
records and clinical research papers and returns valuable
insights from unstructured data. NLP can help identify
medical conditions that were previously missed, create a
structured patient database from unstructured medical notes,
help identify patients’ conditions to make improved
decisions, help predict patient outcomes in critical care, help
detect early-stage illness, help extract helpful information
from patient records and put into a format readable by
clinicians by organizing data into flowcharts or in tabular
form and can also auto-assign ICD 10 codes to diagnosis.
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2.2 Machine Learning

Machine Learning (ML) uses algorithms and statical models
to analyze and draw inferences from patterns in data without
having to explicitly program the computer to perform the
required task. In Medical diagnosis, machine Learning can
be used for disease detection by analyzing medical images
such as MRIs and X-rays, the patterns of which are difficult
for humans to see. ML can also help with assessing the risk
of a patient developing a disease and help create customized
treatment plans for patients. Machine Learning can use
predictive analytics to help forecast disease outbreaks and
diagnose rare diseases by analyzing patient photos to detect
rare genetic diseases.ML powered chatbots can help identify
patterns in patient symptoms and recommend treatment
options. Apart from the above, ML can help doctors around
the world in the field of pathology, oncology and
Dermatology. Below is a summary of the different machine
learning models and their training algorithms.

Uses Input, output and feedback provided by data scientists
Ppetviead LeaMIDs . . to build mo?:lels g

Uses deep learning on unlabeled training data to arrive at
patterns and conclusions

SO L Uses both labeled and unlabeled data to build models

Learning

Uses Trail and Error for self-interpreting data based on a
system on and p

Reinforcement
Learning

Figure 2: Al Key components
3. Use Cases of Al in Medical Diagnosis

Al has evolved from being a +Al, where Al is used as a tool
in addition to the core process, to Al+, where Al is the core
product. Below are some critical real-time use cases where
Al is used for medical diagnosis.

3.1 Cancer Detection

By analyzing MRIs, CT scan results and mammography, Al

can help with detecting cancer cells in the early stages.

Examples of Health organizations currently using Al for

cancer detection includes

« The FDA is using Al assistants that can help detect
cancer relating to brain, skin, lung, thyroid, breast and
skin cancer.[12]

« Ipswich Hospital in the UK uses Al to review radiology
reports for Lung cancer.[13]

« Massachusetts general Hospital uses Al to predict if a
person will develop Lung cancer in the next one year.[14]

e Murray Hill Radiology in NYC uses Al to review
mammograms to detect breast cancer.[15]

3.2 Ophthalmology

Al can help to detect Diabetic Retinopathy which is a
complication of diabetes which can lead to vision loss if not
treated early. Al can detect signs of vision loss by analyzing
retinal images. The university of IOWA Hospitals and
Clinics are using an Al based diagnostic tool that diagnoses
diabetic retinopathy.[16]

The below Figure 3 shows how an Al model using a
hierarchical organization of Al, machine learning and deep
learning can be created and trained to detect diabetic
retinopathy. The key concept of machine learning is its
ability of learn with the large amounts of data fed to it as
Input. For the algorithm to learn, the input data used must be
labeled. The labels are often created by expert clinicians and
are the ground truth which the model uses to learn from
iterative feedback. The model learns to perform a task to get
as close to the ground labels as possible.

The model shown in the Figure 3 is trained on an example
dataset of 500 images. Each image is put into deep learning
algorithms to generate a prediction, and the prediction is
compared with the label to calculate a loss. The calculated
loss is then used to update the weights of the Deep learning
model. In this example, the process has been repeated for
about 1000 cycles in which the model is fed with the entire
set of 500 images.[17]

Update weights.

Artificial Intelligence
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Deep Leaming Model

Deep
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Figure 3: Diabetic Retinopathy training model

3.3 Cardiology

Al can help analyze heart scans to detect potential issues like
coronary artery diseases or cardiovascular value problems.
Diagnosing such problems is usually a complex task.[18]

Mayo Clinic has applied Al techniques to develop a tool for
those with a specific type of heart problem with no natural or
apparent symptoms. The condition is described as left
ventricular dysfunction. The tool found people at risk of this
condition about 93% of the time. In addition, Mayo Clinic
has also developed a tool that is used in Apple Watch to
detect weak heart pumps [19]

Currently, ventricular dysfunction which is a weak heart
pump is usually identified today through echocardiogram,
MRI or CT scan but these methods are expensive, time
consuming and at times inaccessible. The ability to diagnose
a weak heart pump through an ECG that a person records
from his wearable device allows timely detection of this
potentially life-threatening disease in a massive scale.
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Within 30 days after logging an ECG from the apple watch,
approximately 420 participants had an echocardiogram
which is a standard test that uses sound waves to produce
images of the heart. Of those, 16 had low ejection fraction
confirmed by echocardiogram which provided a comparison
for accuracy.[20]

3.4 Neurology

A potential use case of Al is to analyze brain scans to
identify abnormalities in Alzheimer’s, dementia, and brain
tumors. Al can help automate complex image analysis tasks
such as recognizing brain regions, calculating changes in
brain volume over time, and detecting abnormalities in brain
scans.

Methodist Manifest Hospital uses RAPID-AI technology by
analyzing CT scan images to find abnormalities in the brain.
The medical team is notified if there are any abnormalities.
A neuroradiologist then determines if there is a need for
further medical treatment.[21]

3.5 Bone Fracture detection

Fractures have an annual frequency of 9.4 million cases in
the United States and missed fractures account for about
80% of the misdiagnosis in emergency department. The
workload for on-call radiologists have substantially increased
and the growing workload contributes to misdiagnosis or
incorrect diagnosis resulting in radiologist burnout.Al driven
tools can help detect subtle fractures that can be otherwise
ignored by a radiologist. Deep learning models have been
used for detection on fracture and there are two broad
categories of approach that are considered — weekly and
strongly supervised [22]
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Figure 4: Weekly/Strongly supervised model for fracture
detection

prediction.

4. Conclusion

The integration of Augmented Al in health diagnostics offers
a promising future for improving the accuracy and efficiency
of medical decision making. By combining human expertise
with advanced machine learning algorithms, Al can process
vast amounts of data, assist in early detection of diseases,
and enhance clinical outcomes. Rather than replacing
healthcare professionals, Augmented Al supports them in
providing more comprehensive care to patients. As Al
technologies continue to evolve, the collaboration between
Al and healthcare professionals will play a vital role in
transforming the medical diagnostics landscape, improving
both patient care and overall healthcare efficiency.
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