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In the realm of diabetology, navigating conceptual interferences presents a critical challenge.
Misconceptions and evolving paradigms have hindered a comprehensive understanding of diabetes,
while patient variability underscores the need for personalized care. Technological advancements offer
enhanced monitoring, but also introduce complexity in data interpretation. Diagnostic challenges arise
from overlapping subtypes, necessitating a multidisciplinary approach. Addressing these interferences
demands education to dispel misconceptions and foster awareness of evolving classifications.
Multidisciplinary collaboration integrates diverse expertise for optimal patient care, and personalized
medicine tailors treatments through data-driven insights. Research and innovation are vital for staying
ahead of shifting concepts. By embracing a holistic approach that educates, collaborates, personalizes,
and innovates, diabetology can overcome these challenges and advance towards improved patient care

and scientific progress.
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INTRODUCTION

Diabetes mellitus, a chronic metabolic
disorder characterized by elevated blood glucose
levels, affects millions worldwide and demands
continuous advancements in research, diagnosis,
and treatment.! Long-term harm, dysfunction, and
failure of various organs, including the eyes,
kidneys, nerves, heart, and blood vessels, are
linked to the chronic hyperglycemia of diabetes.!

Although there have been advancements in
treatment, diabetes mellitus is still a chronic,
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incurable condition.! Type 1 (insulin-dependent)
and type 2 (non-insulin-dependent) diabetes
mellitus are the two primary subtypes. Type 1
diabetes is brought on by the immune system
attacking the pancreatic islet beta cells, whereas
type 2 diabetes is brought on by decreased insulin
secretion and resistance to the effects of insulin.!?
According to recent epidemiological data, 9% of
persons who are 18 years of age or older have
diabetes mellitus, and 1.5 million people were
thought to have died from the condition in 2012.
Diabetes will be the seventh most common cause of
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death in 2030, according to the World Health
Organization.>*

The annals of medical history are replete with
tales of discovery, innovation, and perseverance.
Among these narratives, the chronicle of diabetes
mellitus stands as a compelling testament to the
relentless pursuit of knowledge and the evolution of
medical understanding. From the mists of antiquity
to the cutting-edge laboratories of today, the history
of diabetes is a captivating journey that unveils not
only the medical progress made but also the intricate
interplay between culture, science, and human
resilience.

Within the realm of diabetology, an unique
challenge arises — conceptual interferences. These
interferences often stem from misconceptions,
evolving scientific paradigms, multiple new uses of
antidiabetic medication and complex patient
profiles, posing hurdles to effective patient care and
scientific progress.

The aim of this narrative review is to emphasize
the existing literature data regarding conceptual
interferences in diabetology, highlighting their
impact, highlight the history of diabetes mellitus
and how the perception of diabetes has changed
over the years and propose strategies for better
understanding and managing these challenges.

MATERIALS AND METHODS

Using various combinations of keywords, such
as ‘“diabetes mellitus”, ‘“diabetes timeline”,
“milestones in the history of diabetes” and
“conceptual interferences in diabetology”, relevant
studies were found using the PubMed search engine.
In addition, other articles were found by looking
through the reference list of significant publications.
Data pertinent to the subject of this research were
taken from all reviewed papers, which were all
written in English.

RESULTS

LANDMARKS IN THE EVOLUTION OF
DIABETES MELLITUS

ANCIENT ORIGINS

The earliest references to a condition similar to
diabetes can be found in ancient civilizations. The
Ebers Papyrus from 1552 BC documented a
mysterious ailment marked by excessive urination
and unquenchable thirst, which turned out to be

diabetes mellitus. The Greeks also observed the
sweetness of diabetic urine and coined the term
“diabetes” from the Greek word ““siphon”, meaning
“to pass through”.>”

Indian surgeon Sushruta described diabetes as
“madhumeha” (honey-like urine), characterized by
excessive thirst, frequent urination, and sweet-
tasting urine. The condition is difficult to treat and
can lead to complications over time. Chang Chung-
Ching, also known as “the Chinese Hippocrates”,
described polyuria, polydipsia, and weight loss as
signs of specific diseases. In the seventh century
AD, Chen Chuan noted the presence of sweet urine
in diabetes mellitus and named the condition “Hsiao
kho ping”. To manage the illness, Li Hsuan
suggested avoiding alcohol, salt, and sexual
activity.>”’

MIDDLE AGES AND EARLY MODERN ERA

Throughout the 8th century, physicians noticed
patterns in patients with diabetes, such as skin
infections, rodent ulcers, and eye problems. These
complications led to a growing recognition of a
distinct medical condition.>™®

Aretaeus of Cappadocia, a Greek physician, was
one of the earliest known physicians to describe a
condition closely resembling diabetes, referring to it
as “diabetes” in his writings. He emphasized the
symptoms and manifestations of diabetes, including
excessive thirst, frequent urination, weight loss, and
fatigue. Aretaeus also recognized the chronic nature
of the pathology, suggesting that diabetes is a
kidney disease.>""’

Avicenna, a Persian polymath and physician,
provided a detailed description of diabetes and its
complications,  highlighting the symptoms,
characteristics, and progression of thedisease.>®

Maimonides, a medieval Jewish philosopher and
physician, further expanded upon the understanding
of diabetes, providing detailed descriptions of the
disease’s symptoms and progression, including the
symptoms of acidosis.>

The term “diabetes mellitus” comes from the
Latin word for “honey-sweet”, which was added to
the name of diabetes to describe the characteristic
sweetness of diabetic patients' urine. Thomas Willis,
an English physician, anatomist, and neurologist,
was known as the “Father of Neurology” for his
significant contributions to the understanding of the
nervous system. In 1674, Willis conducted an
experiment that significantly advanced the
understanding of diabetes by tasting the urine of a
diabetic patient, confirming its sweetness. This
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experiment marked an important turning point in
diabetes research, providing concrete proof of the
sweet taste of diabetic urine and establishing a more
concrete link between diabetes symptoms and the
presence of sugar in the urine.>8

John Rollo, a Scottish physician and chemist,
made significant contributions to the understanding
and early management of diabetes. He distinguished
Type 1 diabetes and Type 2 diabetes, identifying
patients with “melituria” and those with slower
onset symptoms. Rollo's exploration of dietary
interventions in diabetes management, such as
reducing starchy and sugary foods, foreshadowed
modern approaches to managing diabetes through
diet. Although not a cure, his insights influenced
subsequent research and treatment approaches.®

19™ CENTURY ADVANCEMENTS

The 19th century saw significant advancements
in understanding diabetes, with Claude Bernard’s
groundbreaking research on glucose regulation. His
studies on the liver’s role in glucose homeostasis
and its capacity to produce and store glucose laid the
foundation for understanding the dysregulation of
glucose metabolism in diabetes. This knowledge
advanced our understanding of the complex
interplay between organs and hormones in
maintaining proper blood sugar levels, a
cornerstone of modern diabetes research and
management.>’

In the late 1800s, German researchers Paul
Langerhans and Joseph von Mering independently
identified the pancreatic islets, setting the stage for
further investigations into the relationship between
the pancreas and diabetes. After performing a
pancreatectomy on a dog, Minkowski discovered
polyuria due to phlorizin treatment. They repeated
the experiment in three more dogs without sugar in
their urine, and implanted a small portion of the
pancreas subcutaneously in depancreatized dogs,
demonstrating that the pancreas is a crucial gland
for maintaining glucose homeostasis.”®

INSULIN AND THE 20™ CENTURY

The early 20™ century marked a significant
moment in diabetes history with the discovery of
insulin. Canadian physician Frederick Banting and
medical student Charles Best, along with colleagues
John Macleod and James Collip, made history by

isolating insulin from the pancreas of dogs and
treating a young boy with diabetes in 1922. This
groundbreaking breakthrough heralded a new era in
diabetes management, extending and saving
countless lives.> 1011

Romanian physician and professor Nicolae
Paulescu played a crucial role in the discovery of
insulin, conducting groundbreaking research on the
pancreas and its role in glucose regulation.
Paulescu's work involved the isolation of
“pancreine”, a substance with glucose-lowering
properties. He published the results of his studies in
1921 in the journal “Archives International des
Physiologie”. "1

In 1885, Sir William Osler and Thomas Willis
proposed a classification scheme that distinguished
between two main forms of diabetes: diabetes
mellitus and diabetes insipidus. Within the category
of diabetes mellitus, Osler and Willis, along with
French researchers Apollinaire Bouchardat and E.
Lancereux, further categorized the condition into
two types: diabetes mellitus minor/maigre (Type 1)
and diabetes mellitus major/gras (Type 2). This
classification revolutionized treatment approaches
and paved the way for tailored interventions.>%1°

MODERN ERA AND BEYOND

In the 20" and 21° centuries, diabetes care has
experienced numerous discoveries, innovations,
and advancements. Home blood glucose
monitoring, oral antidiabetic medications, and
insulin analogs have enabled individuals to actively
manage their condition. Continuous glucose
monitoring (CGM) systems and insulin pumps have
further improved the quality of life for those with
diabetes.

Dr. Arnold Kadish designed the first insulin
pump in 1963, and later, MiniMed introduced
insulin-friendly tubing and insulin-friendly
pumps. Over 140 trials are conducted on closed
loop pumps, including intra-peritoneal or dual
hormone pumps. 8%

Research  has also  explored  genetic
predispositions, environmental influences, and
lifestyle  factors contributing to  diabetes
development. Public health campaigns and
educational initiatives aim to raise awareness about
diabetes prevention and early detection,
emphasizing the importance of healthy lifestyle
choices.

The future holds promise as cutting-edge
research explores regenerative medicine, islet cell
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transplantation, and potential cures through gene
therapy. A multidisciplinary approach blending
genetics, immunology, and personalized medicine
may yield solutions that redefine the landscape of
diabetes management.3! 3

MISCONCEPTIONS
AND SHIFTING PARADIGMS

One of the most significant contributors to
conceptual interferences in diabetology is the
persistence of misconceptions. Traditional notions,
such as diabetes being solely a “sugar disease”, have
hindered a comprehensive understanding of the
disorder.’* Over time, scientific understanding of
diabetes has evolved to embrace its multifaceted
nature, including genetic predispositions, hormonal
imbalances, and intricate interactions with other
metabolic conditions,>2426.28.:30-32

Conceptual shifts have also been fueled by the
recognition of different diabetes subtypes, such as
type 1, type 2, gestational diabetes, and latent
autoimmune diabetes in adults (LADA).!**The
blurred lines between these subtypes often lead to
diagnostic challenges and may influence treatment
decisions. Moreover, recent research has unearthed
the concept of “double diabetes”, where individuals
exhibit characteristics of both type 1 and type 2
diabetes, further blurring the lines between
traditional classifications.?>-®

PATIENT VARIABILITY
AND INDIVIDUALIZED CARE

Conceptual interferences in diabetology are
amplified by the immense variability seen among
diabetic patients. Factors such as genetics,
lifestyle, psychological profile, age, and
comorbidities contribute to this diversity.!?3’
While this variability underscores the importance
of individualized care, it also introduces
challenges in establishing universal treatment
guidelines.3®

The one-size-fits-all approach to diabetes
management may not be suitable in the face of this
diversity. Tailoring treatment plans to suit a patient's
unique circumstances, preferences, and goals is
essential. This approach requires healthcare
practitioners to transcend rigid protocols and
actively engage in shared decision-making with
patients, taking into account their individual needs
and values.?’3%38

EXPANDING HORIZONS: THE
EVOLUTION OF DIABETOLOGY-
ORIGINATED DRUGS IN DIVERSE
MEDICAL SPECIALTIES

THE PIONEERS: SGLT-2 INHIBITORS
AND GLP-1 AGONISTS

Two prominent classes of drugs that illustrate
this evolution are SGLT-2 inhibitors and GLP-1
agonists. Originally created to manage blood
glucose levels in individuals with diabetes, these
drugs have ventured beyond diabetology to leave a
significant mark in various medical domains.*

CARDIOLOGY: PROTECTING HEARTS
BEYOND SUGAR CONTROL

SGLT-2 inhibitors, once solely associated with
glucose regulation, have found their way into
cardiology. These drugs have exhibited
cardiovascular benefits that extend beyond
glycemic control. Clinical trials have shown
reductions in heart failure hospitalizations and
cardiovascular mortality in patients with or without
diabetes, being used as therapy in patients with heart
failure and reduced or preserved ejection fraction.
The mechanism of action involves inhibiting
glucose reabsorption in the kidneys, leading to
increased glycosuria and osmotic diuresis. This
diuretic effect reduces cardiac strain, making SGLT-
2 inhibitors invaluable in managing heart failure
patients,40-43:45:49.52

Furthermore, GLP-1 agonists (Liraglutide,
Semaglutide, Dulaglutide, Exenatide) start to show
their potential to mitigate cardiovascular risks.>%

NEPHROLOGY:
RENAL PRESERVATION UNVEILED

Another specialty that has reaped the rewards of
diabetology-originated drugs is nephrology. The
same  SGLT-2  inhibitors that alleviate
hyperglycemia have demonstrated renoprotective
effects. By attenuating glomerular hyperfiltration
and reducing albuminuria, these drugs slow down
the progression of diabetic kidney disease. This
novel application has altered the landscape of renal
care, offering hope to patients with compromised
kidney function, 464749
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OBESITY AND ENDOCRINOLOGY: GLP-1
AGONISTS TAKE CENTER STAGE

GLP-1 agonists, known for their role in
enhancing insulin secretion and inhibiting
glucagon release, have also transcended their
initial diabetic context. In the realm of obesity
management, these drugs have emerged as potent
allies. By suppressing appetite and promoting
satiety, GLP-1 agonists facilitate weight loss,
offering a valuable tool in the fight against obesity.
They slow stomach emptying, leading to longer
fullness and reduced calorie intake. GLP-1
agonists may also influence energy expenditure,
potentially contributing to weight loss. Clinical
trials show significant weight loss in individuals
with obesity, even without diabetes, although the
degree of weight loss varies among different GLP-
1 agonists. Furthermore, GLP-1 agonists have
gained attention for their potential benefits in
addressing certain aspects of PCOS and infertility.
Studies suggest that GLP-1 agonists may improve
ovulation and fertility in women with PCOS,
restoring regular menstrual cycles and increasing
ovulation chances. Additionally, GLP-1 agonists
may have anti-inflammatory effects, potentially
aiding in managing PCOS symptoms, 464959761

NEUROLOGY: EMERGING
AVENUES FOR EXPLORATION

The far-reaching implications of diabetology-
originated drugs extend even to neurology. Recent
studies have suggested that SGLT-2 inhibitors could
hold promise in the realm of neuroprotection. With
their potential to modulate neuroinflammation and
oxidative stress, by blocking microglial activation
of reactive astrocytes, these drugs are being
explored as potential agents in managing
neurodegenerative disorders, such as Alzheimer's
disease or Parkinson's disease.> %

METFORMIN'S MULTIFACETED POTENTIAL

Metformin has been used to manage symptoms
of polycystic ovary syndrome (PCOS), a condition
characterized by hormonal imbalances and
reproductive difficulties. It can improve insulin
sensitivity, regulate hormones, and improve
ovulation and fertility in women with PCOS. In
addition, some studies have found antineoplastic
benefits. Metformin's potential anticancer effects
include affecting cellular processes, cancer

prevention, and adjunct therapy. It is also being
explored as a potential adjunct therapy in
combination with traditional cancer treatments.
Metformin's potential role in aging and extending
lifespan is also being explored, targeting aging
processes, cellular metabolism, and improving
mitochondrial function. Clinical trials are currently
being conducted to investigate metformin's effects
on aging in humans, focusing on markers of aging
and extending the period of healthy living.®’7?

TECHNOLOGICAL ADVANCEMENTS AND
DIAGNOSTIC COMPLEXITY

The advent of cutting-edge technologies has
revolutionized the field of diabetology, enabling
more accurate monitoring and precise interventions.
However, these advancements also bring forth new
challenges in interpretation and integration.
Continuous glucose monitoring (CGM), insulin
pumps, and artificial pancreas systems offer
unprecedented insights into a patient's glucose
dynamics.'* 23 However, healthcare providers
must navigate the influx of data and comprehend
their implications accurately.

Furthermore, the diagnostic complexity
associated with some diabetes subtypes can
confound healthcare practitioners. For instance,
distinguishing between type 1 diabetes and LADA
may be challenging due to overlapping clinical and
laboratory  features.!?®3%3*  Such complexities
demand a multidisciplinary approach, involving
endocrinologists, immunologists, and geneticists,
among others, to arrive at accurate diagnoses and
effective treatment plans.

ADDRESSING CONCEPTUAL
INTERFERENCES

Education  and  Awareness: ~ Combating
misconceptions requires a concerted effort to
educate both healthcare professionals and the
general public. Raising awareness about the
multifactorial nature of diabetes and its evolving
classifications can promote accurate understanding.

Multidisciplinary Collaboration: Embracing a
team-based approach that involves
endocrinologists, dietitians, psychologists, and
genetic counselors can enhance patient care by
integrating diverse perspectives.

Personalized Medicine: Harnessing the power of
data analytics and artificial intelligence can aid in
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tailoring treatments based on individual patient
profiles, optimizing outcomes.

Research and Innovation: Continued research into
diabetes subtypes, pathophysiology, and emerging
therapies is crucial for staying ahead of conceptual
shifts and effectively managing the disorder.

CONCLUSIONS

The tapestry of diabetes chronology weaves a
narrative of relentless inquiry, collaboration, and
progress. From the cryptic observations of ancient
civilizations to the groundbreaking discovery of
insulin and the contemporary landscape of
advanced diabetes management, the journey has
been marked by tenacity and unwavering
determination. As science and technology continue
to illuminate the path forward, the legacy of those
who have dedicated their lives to understanding and
combating diabetes mellitus serves as a beacon of
hope for a future where the boundaries of this
condition may one day be transcended. This
evolution serves as a reminder that innovation
knows no bounds and that solutions to complex
medical challenges often lie in unexpected places.
Conceptual interferences in diabetology stem from
a complex interplay of misconceptions, shifting
paradigms, patient variability, and technological
advancements. Navigating these interferences
demands a holistic approach that embraces
education, collaboration, personalization, and
innovation. As our understanding of diabetes
continues to evolve, addressing these challenges
will pave the way for improved patient care,
enhanced scientific progress, and ultimately, better
outcomes in the management of this global health
concern. By unraveling the intricacies of conceptual
interferences, we empower healthcare professionals
to provide more effective, tailored care to
individuals living with diabetes.
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