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ABSTRACT
“Artificial Intelligence (AI)” can play a vital part in early detection of complications, promoting adherence to healthy

lifestyle and pharmaceutical regimen, real-time monitoring for maintaining optimal glycemic status and providing
predictive prognostic displays for a patient’s diabetic status. The early identification and management of the
complications (intense and inveterate) in diabetes significantly impacts the patients “quality of life (QoL)”. The success
of Al in early diabetic retinopathy diagnosis has paved the way for addressing other complications. While “Flash
Glucose Monitoring (FGMs) and Continuous Glucose Monitoring (CGMs)” have not been used in routine clinical
practice, these methods possess potential for future diabetes management. Leveraging large datasets, Al enables
automated diagnosis of diabetic retinopathy and monitoring cardiovascular risk factors with improved sensitivity and
specificity. The potential integration of smartphones and smart devices, along with dedicated applications, empowers
patients to monitor and diagnose diabetes complications remotely, signifying a paradigm shift towards “e-disease
management” in future. Al applications offer several advantages including greater accuracy, efficiency, user-
friendliness, and satisfaction complementing long term management and early identification of diabetes-related

complicationsinthelongrun.
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1.Introduction develop machines that can emulate and, in some cases,

) ) ) surpass human cognitive abilities such as learning,
“Intelligence” can be described as a blend of diverse
L o problem solving, reasoning, perception and natural
abilities that has positioned humans at the forefront
o ) ) ) language understanding. Al has been suitably
within the animal kingdom. According to the
] o ] ) ) ] characterized by Boden in 1977, as “it is the capacity to
Cambridge dictionary intelligence is defined as “the
create computers that will perform specific tasks, that

» 2

ability to memorize, get it and draw conclusions”. o ]
needs insights in the event that done by humans”.

Artificial Intelligence (Al) is a multidisciplinary field of

computer science that focuses on creating systems

capable of performing tasks that would typically The global burden of diabetes is witnessing a

require human intelligence. The ultimate goal of Al is to concerning escalation, marked by a substantial
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increase in prevalence across the globe. Both type 1
and type 2 diabetes contribute to this growing
epidemic, with the latter closely tied to lifestyle factors
such as sedentary behavior, unhealthy dietary
patterns, and rising obesity rates. The implications of
diabetes extend beyond individual health,
encompassing significant economic and health care
challenges. Complications associated with diabetes,
including cardiovascular diseases, kidney failure,
blindness and amputations contribute to the escalating
burden. Low- and middle-income countries face
additional hurdles in managing diabetes due to limited
access to health resources. Mitigating this crisis is
necessary. The role of technology, particularly Artificial
Intelligence and digital health solutions is increasingly
prominent in enhancing diabetes prevention,
management, and care. As the prevalence of diabetes
continues to rise, a proactive and comprehensive
strategy is imperative to curb its impact and improve

global health outcomes.’

Al'holds immense potential in revolutionizing diabetes
care, offering innovative solutions to address the rising
global burden of this chronic condition. By leveraging
advanced algorithms, Al enhances continuous glucose
monitoring, providing real-time insights and
personalized recommendations for insulin
adjustments. Predictive modeling powered by Al
identifies potential complications and forecasts blood
glucose fluctuations, enabling timely interventions. In
healthcare provider setting, Al contributes to
treatment optimization through more precise decision
support systems. Moreover, Al-driven solutions, such
as mobile apps and wearable, promote patient
engagement by offering real-time feedback and
support for lifestyle modifications. As technology
advances, the integration of Al in remote monitoring
and telehealth platforms further enhances
accessibility and comprehensive healthcare services,
particularly for underserved populations. Embracing
these Al-driven innovations not only improves the
quality of diabetes care but also empowers individuals

for more personalized and proactive self-
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management.”’

Al techniques and the strategies which incorporate
case-based reasoning and profound learning [naive
Bayes, arbitrary woodland], developmental
computations and crossover brilliantly frameworks
and fluffy rationale are being connected to medication
and wellbeing. These strategies will be beneficial for
healthcare professionals in tasks that involve the
manipulation of data and information.” Smartphones
can be utilized with improved cameras and biometric
features create novel opportunities in the healthcare

sector.

With an enormous diabetic population reaching '463
million peoplein 2019’ anumber projected to rise to an
astonishing '700 million by 2045" and constituting for
approximately 10% of global health expenditure,
diabetes stands out as a major disease poised to derive
advantages from the implementation of Al and
cognitive computing.”® Al can play pivotal role in
addressing challenges including early identification of
disease, continuous checking for glycemic status and

providing displays for patient's diabetic condition.
2.Role of Alin diabetes

Managing this disease goes beyond merely controlling
HbA1c levels; it involves prompt diagnosis, educating
patients to avert complications (hypoglycemia,
ketoacidosis, etc.) while also focusing on early
recognition to mitigate further complications (e.g.,
retinopathy, stroke, cardiovascular diseases) to
improve the quality oflife. Different tools are employed
for individuals with this disease, such as choosing
treatment options or establishing therapeutic goals.
These tools have been demonstrated to enhance the
quality of decision-making and facilitating information
exchange.” Substantial information can be generated

by individuals, it can be extensive up to one million

gigabytes.

Progress of this technique shows potential offering
providing database for individuals who have this

disease. Sophisticated methods employed produce a
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huge dataset known as a 'digitosome’ and this when
integrated with clinical data, can be highly beneficial
for automated analysis and pattern recognition.’
Exploring the utilization of this technique for data
management, creation of novel tools for this disease
management is under exploration and shows promise
for the near future. The integration of wearable devices
and smartphones has significant impact on and
enhances comprehensive insights for the well-being of
patients with diabetes, healthcare professionals, and
the healthcare system. The different aspects being
investigated for the application of digital methods
encompass the utilization of mobile applications,
algorithms which are Al-based, FGM, closed-loop
systems, and online communities. Compared to other
chronic conditions, self-monitoring plays a vital role in
diabetes, generating extensive information and
biomarkers for electronic-health devices to monitor
patterns and utilize in lifestyle modifications and
interventional

planning.

3.Howdoes Al work?

The working of Al involves various approaches and
techniques, with machine learning and deep learning
being prominent components. The different

approachesinclude:

1. Case-based Reasoning (CBR)
2.Machine Learning and Deep Learning
3. Miscellaneous

Acquiring knowledge to build the database
/ knowledge acquisition

L) A4

Algorithm for retrieving

Result/Conclusion

knowledge from a database

Deriving conclusions from acquired

knowledge

Figure 1: A simplified approach to comprehending
the fundamental principle of Al

3.1 Case-based reasoning
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[tis a computer-based process which involves learning

from previous similar experiences to address new
problems and this approach is widely used in managing
diabetes to optimize and personalize insulin therapy
for various meals." The system aims to automatically
identify issues responsible for blood glucose control,
give solutions for the identified issues and remember
information about both effective and ineffective
solutions for individual patients. The “4 Diabetes
support system” serves as an illustration of a solution
applied in diabetes care; designed to automate and
alleviate the challenge of an individualized approach to

blood glucose management."

3.2 Machinelearningand Deep learning
The approach involves diverse processes, such as

AAN's, vector machines, decision tress, naive bayes,
classification and regression trees, random forests, and

k-nearestneighbors.Its purposeis to
automatically screen blood glucose levels and helps in

identifying individuals with this disease at a high risk."”
Artificial Neural Networks plays a role in diagnosing
diabetes and evaluating the influence of variables on

glycemicindices to generate individualized results."

3.3 Miscellaneous methods
The method of "back vector relapse” has been applied

to detect indicators of hypoglycemia, providing alerts
to patients during significant hypoglycemic events. To
allow computers to automatically memorize known
information without human intervention, intricate
convolutional neural networks (such as evolutionary
algorithms, Kalman filter, deep learning, etc.) are
initially presented with the data. Subsequently,
algorithms are devised to retrieve data from the
database, aiding the computer in distinguishing crucial
information through a process called KDD. Conclusions
can be further drawn from the acquired database that
involves deduction and the generation of inferences.
These ultimate conclusions can be helpful for further

reference.

4. Alin administration of complications in diabetes
4.1 Hypoglycemia, Hyperglycemia

Timely identification and effective management of

complication of both intense and inveterate, in
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diabetes have a large impact on a patient's quality of
life. The positive outcomes of Al in promptly
diagnosing diabetic retinopathy have broadened the
horizons for managing various other complications.
Commonly available technologies like “Flash Glucose
Monitors (FGMs) and Continuous Glucose Monitors
(CGMs)” have shown potential in effectively managing
glucose levels, in both the type of diabetes.” Research
involving CGM devices, such as the Freestyle Libre has
indicated that current assessment of glycemic changes
can contribute fluctuations and overall glycemic
management, particularly in individuals with insulin
injections.” CGM has proven to be more effective than
FGMs in predicting hypoglycemia. When integrated
with an insulin pump, it creates the potential for a
closed-loop insulin method referred to as an artificial
pancreas, exemplified by technologies like Diabeloop,
holding promise for type 1 and insulin-dependent type
2 diabetes. This integrated approach not only improves
patient outcomes but also has the potential to reduce
overall healthcare costs associated with diabetes

management,

4.2 Diabetic Retinopathy, Edema
Diabetic retinopathy (DR) stands as primary cause of

visual impairment, necessitating yearly retinal
examination. However, this process has limitations,
requiring a specialized professional and the use of
mydriatics, which restricts the patient’s activities on
the examination day."” Advancements in automated
diagnosis now offer solutions for DR and
cardiovascular risk factor monitoring. Recently, FDA
granted approval for IDx-DR which employs a
computer program utilizing Al algorithms to diagnose
images captured with a retinal camera called Topocan
NW400, classifying different types of retinopathies.’
Medios Technologies algorithm presents a promising
software for screening of DR, compatible with
smartphone-based Remidio non-mydriatic fundus-on-

. 18
phone camera, demonstrating a greater accuracy.

4.3 Choice boostin Clinical practice
Machine learning can be employed to predict both

“short-term as well as long-term HbA1c” responses at
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the commencement of insulin therapy in individuals

with Type 2 diabetes.

4.4 Other uses
Additional applications are outlined as follows:
- Utilization of the healthcare recommendation

system for population risk stratification to
predict the likelihood of diabetes, leveraging

extensive datainformation
- Genomics: Utilizing microbiome data has

contributed to the establishment of a
repository containing a variety of microbial
marker genes, assisting in the prediction of

future diabetes onset
- Increasing patient's self-awareness and

treatment through the incorporation of mobile

apps
- Enables tracking of disease status, allowing

healthcare providers to track vital parameters
and intervene promptly when needed through

automated real-time monitoring devices
- Tools for tracking lifestyle modifications:

Wearable devices such as smart bands and

smartscales
Now-a-days Al holds promising in assisting physicians
with decision-making and customizing diabetes
management for individual patients, ensuring
adherence to treatment and ultimately leading
improved health outcomes. The exploration of non-
invasive diabetes diagnosis and the monitoring
diabetic neuropathy and wounds is under exploration
using Al-assisted devices, and they are expected to be

commercially available in the near future.”

5.Conclusion
It marks the inception of a new era where Al is being

implemented for healthcare needs. Al applications
provide increased accuracy, efficiency, user-
friendliness, and satisfaction for individuals with
diabetes (PWDs), their healthcare providers, family,
and caregivers. A notable challenge that Al will face is
the difficulty in replicating Al from published data, as
much of the source code is not publicly accessible,
demanding more transparency in data sharing. The
management of diabetes has evolved from the localized

tracking of blood glucose and HbA1c to the creation of
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intelligent data for improving both individual patient
outcomes and the overall population of individuals
with diabetes. Smartphones and intelligent devices
have the potential to transform diabetes management,
making it accessible to every patient through a simple
touch on the screen, creating an “e-disease”. Despite
these advancements, it is crucial to acknowledge that
Al should complement existing practices but can never
entirely substitute the efforts undertaken in clinical

settings for diabetes management.
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