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INTRODUCTION 

The term "diabetes mellitus" originates from the Greek 

word for siphon, "diabetes," referring to passing through, 

and the Latin word "mellitus," meaning sweet. 

Apollonius of Memphis first used the term around 250 to 

300 BC. Ancient civilizations like the Greeks, Indians, 

and Egyptians noted the sweet nature of urine in this 

condition, leading to the term Diabetes Mellitus. In 1889, 

Mering and Minkowski discovered the pancreas'srole in 

diabetes pathogenesis. Then, in 1922, Banting, Best, and 

Collip purified insulin from cow pancreas, providing an 

effective treatment. Despiteprogress, diabetes remains a 

prevalent chronic disease globally, ranking as the 

seventh leading cause of death in the US. 

 

Diabetes mellitus (DM) is a metabolic disorder 

characterized by elevated blood glucose levels. It 

encompasses several categories, such as type 1, type 2, 

maturity-onset diabetes of the young (MODY), 

gestational diabetes, neonatal diabetes, and secondary 

causes stemming from endocrinopathies or steroid use. 

The primary subtypes, Type 1 diabetes mellitus (T1DM) 

and Type 2 diabetes mellitus (T2DM), typically arise 

from deficient insulin secretion (T1DM) and (or) 

impaired insulin action (T2DM). T1DM usually 

manifests in children or adolescents, whereas T2DM is 

associated with middle-aged and older adults who 

develop prolonged hyperglycemia due to lifestyle and 

dietary factors. The pathogenesis and management of 

T1DM and T2DM differ significantly, leading to distinct 

etiologies, presentations, and treatment approaches. 

 

Type 1 diabetes mellitus (T1D) is an autoimmune 

condition characterized by the destruction of insulin-

producing pancreatic beta cells. It exhibits heterogeneity 

in metabolic, genetic, and immunogenetic features, as 

well as age-related variations, necessitating a 

personalized approach to treatment. The loss of insulin 
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ABSTRACT 

The abstract highlights the significant global burden of diabetes mellitus, with an alarming projection of doubling 

by the year 2000. In the United States, around 12 million individuals were affected by diabetes in 1990, with an 

increasing trend annually. Cardiovascular disease stands out as the leading cause of morbidity and mortality among 

diabetes patients, with over 1 million diabetics hospitalized for cardiovascular or ischemic heart disease in 1987 

alone, resulting in over 100,000 deaths. Studies have revealed that post-acute myocardial infarction, mortality rates 

are notably higher in patients with non-insulin dependent diabetes mellitus (NIDDM) compared to non-diabetic 

counterparts with similar infarcts. Additionally, research indicates a more than 8-fold increase in age-adjusted 

cardiovascular mortality rates in diabetics compared to non-diabetic individuals, mainly due to elevated incidence 

of coronary heart disease. Notably, diabetes emerges as an independent risk factor for cardiovascular disease, 

beyond traditional risk factors such as serum cholesterol, blood pressure, and smoking. The molecular genetics of 

diabetes is discussed, emphasizing the extensive research conducted in recent years on mutations and single 

nucleotide polymorphisms in genes involved in glucose metabolism and pancreatic cell function. Despite 

significant advances in molecular understanding, the mechanisms of diabetes development and complications 

remain incompletely understood, indicating the need for further extensive research to improve diagnosis, therapy, 

and minimize chronic complications. 

 

KEYWORDS: Diabetes mellitus, Cardiovascular disease, Non-insulin dependent diabetes mellitus (NIDDM), 

molecular genetics, single nucleotide polymorphisms, chronic complications. 
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secretion can occur rapidly or gradually. Adults with 

T1D often retain some insulin production (as evidenced 

by detectable/higher c-peptide levels), while diabetic 

ketoacidosis is more prevalent among youth with T1D.
[1]

 

Detectable c-peptide levels are associated with improved 

glycemic management.
[2]

 Additionally, the presence of 

other autoimmune disorders, obesity, comorbidities, and 

the development of diabetes-related complications vary 

among individuals.
[3]

 

 

Effectively managing T1D involves administering 

multiple daily insulin injections (MDI), using insulin 

pump therapy, or adopting automated insulin delivery 

systems, coupled with continuous glucose monitoring 

(CGM) whenever possible. If CGM is unavailable, 

individuals should be capable of performing capillary 

blood glucose monitoring (BGM). Self-management 

education, training, and support, along with addressing 

psychosocial concerns, are crucial for optimizing 

outcomes.
[4]

 A collaborative multidisciplinary approach, 

involving medical providers, nurse and dietitian 

educators, pharmacists, and specialists like podiatrists, 

mental health professionals, social workers, 

ophthalmologists, and cardiologists, is recommended to 

meet individual needs.
[5]

 

 

Etiology 

Type 1 diabetes mellitus (T1DM) is characterized by the 

autoimmune destruction of beta cells in the pancreas, 

resulting in the absolute absence or extreme reduction of 

insulin production. In contrast, Type 2 diabetes mellitus 

(T2DM) presents with a more gradual onset, driven by 

an imbalance between insulin levels and sensitivity, 

leading to functional insulin deficiency. Insulin 

resistance, a hallmark of T2DM, typically arises from a 

combination of factors such as obesity and aging. Both 

types of diabetes have a significant genetic component, 

influencing disease risk. Ongoing exploration of the 

human genome has identified various loci associated 

with diabetes susceptibility. Polymorphisms, particularly 

within the major histocompatibility complex (MHC) and 

human leukocyte antigen (HLA), play a role in 

predisposing individuals to T1DM.
[6]

 T2DM, on the 

other hand, involves a complex interplay between 

genetic predisposition and lifestyle factors. Strong 

evidence indicates a higher hereditary influence on 

T2DM compared to T1DM, with the majority of affected 

individuals having at least one parent 

with the condition.
[7]

 

 

Monozygotic twins with one affected twin have a 90% 

likelihood of the other twin developing Type 2 diabetes 

mellitus (T2DM) during their lifetime.
[8]

 Approximately 

50 polymorphisms have been identified thus far, 

contributing to the risk or protection against T2DM. 

These genetic variants influence pathways involved in 

pancreatic development, insulin synthesis, secretion, 

amyloid deposition in beta cells, insulin resistance, and 

regulation of gluconeogenesis. For instance, a genome-

wide association study (GWAS) identified genetic loci 

like the transcription factor 7-like 2 gene (TCF7L2), 

which increases T2DM risk.
[9],[10]

 Other loci implicated 

in T2DM development include NOTCH2, JAZF1, 

KCNQ1, and WFS1.
[11],[12]

 Maturity-onset diabetes of the 

young (MODY) is a heterogeneous disorder 

characterized by non-insulin-dependent diabetes 

diagnosed at a young age, typically under 25 years. It 

follows an autosomal dominant inheritance pattern and 

lacks autoantibodies typical of Type 1 diabetes mellitus 

(T1DM). Mutations in genes such as hepatocyte nuclear 

factor-1-alpha (HNF1A) and the glucokinase (GCK) 

gene are associated with MODY, occurring in a 

significant percentage of cases.
[13],[14]

 

 

The etiology of gestational diabetes, which arises during 

pregnancy, remains unclear. Some theories suggest a role 

for HLA antigens, particularly HLA DR2, 3, and 4, while 

others implicate factors like excessive proinsulin levels 

or hormonal changes affecting beta-cell function and 

insulin sensitivity.
[15]

 Various endocrinopathies, 

including acromegaly, Cushing syndrome, glucagonoma, 

hyperthyroidism, hyperaldosteronism, and 

somatostatinomas, can lead to glucose intolerance and 

diabetes mellitus due to the excessive secretion of 

hormones with glucogenic properties. Idiopathic 

hemochromatosis, characterized by excessive iron 

deposition in the pancreas, can also result in diabetes 

mellitus by causing beta-cell destruction. 

 

In Type 1 diabetes (T1D), autoimmune processes 

gradually destroy beta cells within the pancreatic islets 

over a period of months or years, resulting in a severe 

deficiency of insulin.  

 

While the precise cause of T1D remains elusive, there is 

strong evidence indicating a genetic predisposition, 

particularly linked to specific HLA (DR and DQ) alleles, 

with a more pronounced association observed in youth-

onset T1D compared to adult-onset cases.
[16]

 

Additionally, multiple other genes contribute to the 

heritability of T1D.
[17]

 It is widely believed that in 

individuals at risk, various factors such as viral 

infections, environmental elements, dietary factors, and 

stressors may trigger the autoimmune destruction of beta 

cells. Studies have identified a heightened risk of T1D 

development associated with infections from viruses 

such as Coxsackie, enteroviruses, cytomegalovirus, 

rubella, influenza B, mumps, and more recently, SARS-

CoV-2 (COVID-19).
[18],[19],[20]

 Findings from studies like 

The Environmental Determinants of Diabetes in the 

Young (TEDDY) have explored factors like 

breastfeeding and dietary introductions, with varying 

conclusions on their impact on T1D risk.
[21]

The presence 

of circulating pancreatic islet autoantibodies indicates an 

increased risk of or actual development of T1D. The type 

and prevalence of these autoantibodies vary with age, 

with IAAs primarily detected in children
[22]

 and GAD65 

being the most common autoantibody detected in 

adults.
[23]

 The number and concentration of detectable 

antibodies correlate with the risk of developing 
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T1D.Diabetes mellitus (DM) is broadly categorized into 

three main types based on etiology and clinical 

presentation: Type 1 diabetes, Type 2 diabetes, and 

gestational diabetes (GDM). Less common types include 

monogenic diabetes and secondary diabetes.
[24],[25],[26],[27]

 

 

Type 1 Diabetes Mellitus (T1DM) 

T1DM constitutes 5% to 10% of diabetes cases and is 

characterized by the autoimmune destruction of insulin-

producing beta cells in the pancreas, resulting in an 

absolute insulin deficiency. Genetic predisposition 

combined with environmental factors such as viral 

infections, toxins, or dietary elements are implicated as 

triggers for autoimmunity. While T1DM predominantly 

affects children and adolescents, it can manifest at any 

age. 

 

Type 2 Diabetes Mellitus (T2DM) 

T2DM comprises approximately 90% of diabetes cases 

and is marked by diminished responsiveness to insulin, 

known as insulin resistance. Initially, compensatory 

increases in insulin production maintain glucose 

homeostasis, but over time, insulin production declines, 

leading to T2DM. While traditionally seen in individuals 

over 45 years old, T2DM is increasingly prevalent in 

younger populations due to rising levels of obesity, 

physical inactivity, and high-calorie diets. 

 

Gestational Diabetes Mellitus (GDM) 

GDM, characterized by hyperglycemia first detected 

during pregnancy, affects pregnant women primarily 

during the second and third trimesters. Approximately 

7% of pregnancies are complicated by GDM, with 

increased risks of future development of T2DM for both 

mother and child. 

 

GDM may lead to complications such as hypertension, 

preeclampsia, hydramnios, and increased operative 

interventions, with infants at risk of macrosomia, 

congenital anomalies, respiratory distress syndrome, and 

subsequent obesity. 

 

Monogenic diabetes 

Monogenic diabetes results from a single genetic 

mutation in an autosomal dominant gene and includes 

conditions like neonatal diabetes mellitus and maturity-

onset diabetes of the young (MODY). Accounting for 1 

to 5% of diabetes cases, MODY typically presents before 

age 25 and is familial in nature. 

 

Secondary diabetes 

Secondary diabetes arises from complications of other 

diseases affecting the pancreas (e.g., pancreatitis), 

hormonal disturbances (e.g., Cushing's disease), or drug 

use (e.g., corticosteroids). 

 

Epidemiology 

Globally, diabetes mellitus (DM) affects 1 in 11 adults, 

with 90% of cases being Type 2 diabetes mellitus 

(T2DM). The onset of Type 1 diabetes mellitus (T1DM) 

gradually increases from birth, peaking between ages 4 

to 6 years and again from 10 to 14 years.
[28]

 

Approximately 45% of children develop T1DM before 

age ten.
[29]

 The prevalence of T1DM among individuals 

under age 20 is around 2.3 per 1000. Unlike most 

autoimmune diseases, there are no significant gender 

differences in childhood T1DM incidence. However, in 

some populations, such as older males of European 

origin over 13 years old, there may be a higher likelihood 

of developing T1DM compared to females, with a ratio 

of 3:2 male to female. T1DM incidence rates have been 

increasing globally, with Europe, Australia, and the 

Middle East experiencing annual rises of 2% to 

5%.
[30],[31],[32]

 In the United States, T1DM rates have 

increased by approximately 2% yearly across most age 

and ethnic groups, with higher rates observed among 

Hispanic youth.
[33]

 The exact reasons for these trends 

remain unclear, although some data sources, such as the 

United States Military Health System repository, suggest 

a plateauing trend from 2007 to 2012, with a prevalence 

of 1.5 per 1000 and an incidence of 20.7 

to 21.3 per 1000.
[34]

 

 

The onset of Type 2 diabetes mellitus (T2DM) typically 

occurs later in life, but the rise in adolescent obesity has 

contributed to its emergence in younger populations. In 

the United States, T2DM affects around 9% of the total 

population, with approximately 25% prevalence among 

those over 65 years old. Globally, the International 

Diabetes Federation estimates that 1 in 11 adults aged 20 

to 79 had DM in 2015, with projections indicating an 

increase from 415 to 642 million by 2040, particularly in 

populations transitioning from low to middle-income 

levels.
[35]

 T2DM prevalence varies across ethnic groups, 

with Blacks, Native Americans, Pima Indians, and 

Hispanic Americans experiencing 2 to 6 times higher 

rates compared to Whites in the United States.
[36],[37]

  

 

While ethnicity is a significant factor in T2DM 

prevalence, environmental influences also play a crucial 

role in disease risk. For instance, Pima Indians in Mexico 

have a lower likelihood of developing T2DM compared 

to their counterparts in the United States, with prevalence 

rates of 6.9% versus 38%, respectively.
[38]

 

 

Type 1 diabetes (T1D) is among the most common 

chronic conditions affecting children, although it can 

manifest at any age. In adults, new-onset T1D may be 

mistaken for Type 2 diabetes (T2D) and is actually more 

prevalent than T1D onset during childhood.
[39]

 There has 

been a steady rise in the incidence and prevalence of 

T1D, constituting approximately 5% to 10% of all 

diabetes cases. A systematic review and meta-analysis 

revealed a global T1D prevalence of 9.5%, with an 

incidence of 15 per 100,000 people.
[40]

 Geographic 

variations in incidence are considerable, with the highest 

rates observed in Finland and other Northern European 

countries, which are around 400 times greater than the 

lowest reported incidences seen in regions like China and 

Venezuela. 
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Diabetes presents a global epidemic, with changing 

lifestyles and increasing rates of obesity contributing to 

its prevalence. In 2017, the global prevalence of diabetes 

reached 425 million. According to the International 

Diabetes Federation (IDF), approximately 10% of the 

American population had diabetes in 2015, with 7 

million cases going undiagnosed. The prevalence of 

diabetes rises with age, affecting about 25% of 

individuals over 65 years old.
[41]

 

 

Pathophysiology 

In individuals with diabetes mellitus (DM), 

hyperglycemia is a common occurrence with 

multifactorial origins contributing to its pathology. 

Elevated blood glucose levels can impair pancreatic beta-

cell function, leading to reduced insulin secretion. This 

creates a cycle where hyperglycemia perpetuates 

metabolic dysfunction. While blood glucose levels 

exceeding 180 mg/dL are typically considered 

hyperglycemic, the absence of a clear cutoff point 

reflects the diverse mechanisms involved. 

Hyperglycemia triggers osmotic diuresis by saturating 

glucose transporters in the nephron, resulting in 

increased urine output and thirst. Symptoms of polyuria 

and polydipsia are often evident when serum glucose 

levels exceed 250 mg/dL. Insulin resistance, driven by 

excess fatty acids and proinflammatory cytokines, further 

exacerbates glucose dysregulation by impairing glucose 

transport and promoting fat breakdown. Inadequate 

insulin response or production prompts an inappropriate 

increase in glucagon levels, exacerbating hyperglycemia. 

While insulin resistance characterizes Type 2 diabetes 

mellitus (T2DM), the full spectrum of the disease arises 

when insufficient insulin production fails to compensate 

for resistance. Chronic hyperglycemia induces 

nonenzymatic glycation of proteins and lipids, a process 

measured by glycosylated hemoglobin (HbA1c) levels. 

 

Glycation leads to microvascular damage in organs such 

as the retina, kidneys, and peripheral nerves, with higher 

glucose levels accelerating this process. Consequently, 

diabetic complications such as retinopathy, nephropathy, 

and neuropathy ensue, often resulting in preventable 

outcomes like blindness, dialysis, and 

amputation, respectively.
[42]

 

 

The development of Type 1 diabetes (T1D) progresses 

through three stages. In Stage 1, individuals are 

asymptomatic but exhibit normal fasting glucose, normal 

glucose tolerance, and the presence of ≥2 pancreatic 

autoantibodies. Stage 2 diagnostic criteria include the 

presence of pancreatic autoantibodies (typically multiple) 

and dysglycemia, characterized by impaired fasting 

glucose (fasting glucose 100 to 125 mg/dL), impaired 

glucose tolerance (2-hour post-75 gm glucose load 

glucose 140 to 199 mg/dL), or an HbA1c level between 

5.7% to 6.4%. Symptoms remain absent at this stage. 

Stage 3 marks the onset of diabetes, defined by 

hyperglycemia (random glucose ≥200 mg/dL) 

accompanied by clinical symptoms, fasting glucose ≥126 

mg/dL, glucose ≥200 mg/dL two hours post-glucose load 

during an oral glucose tolerance test, and/or HbA1c 

≥6.5%. When classic symptoms of hyperglycemia are 

absent, it's recommended to conduct two tests 

simultaneously or at different times to confirm the 

diagnosis. 

 

 
[Fig. 1:-Adopted from gramproject.com ... https://images.app.goo.gl/cmYmCXW7ztXJcvvp8]. 

 

In cases of acute symptom onset with hyperglycemia, 

particularly in youth-onset T1D, reliance on HbA1c may 

be misleading, necessitating the use of glucose criteria 

for diagnosis.
[43] 

T1D, particularly in children, typically 

presents with sudden hyperglycemic symptoms, 

including polydipsia, polyuria, polyphagia, nocturnal 

enuresis, blurred vision, unintentional weight loss, 

fatigue, and weakness. Without prompt evaluation and 

treatment, it can escalate into a medical emergency. 

Electrolyte abnormalities may also be present, and if left 
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untreated, diabetic ketoacidosis (DKA) may develop, 

necessitating hospitalization and treatment with 

intravenous fluids, insulin, potassium supplementation, 

and close monitoring. Nearly one-third of youth 

diagnosed with T1D present with DKA.
[44] 

In adult-onset 

diabetes, symptoms onset is more variable compared to 

youth, and DKA is less common. Distinguishing between 

T1D and Type 2 diabetes can be challenging. GAD65 

should be the initial antibody tested when T1D is 

suspected in adults. If negative and/or if available, IA2 

and/or ZNT8 should also be measured. C-peptide levels 

can aid in differentiating between diabetes types. A 

random C-peptide drawn concurrently with serum 

glucose levels can provide valuable information. In cases 

where diabetes duration exceeds three years, a c-peptide 

level >600 pmol/L strongly suggests Type 2 diabetes, 

while a low (<200 pmol/L) or undetectable c-peptide 

confirms the diagnosis of T1D.
[45]

 

 

Obesity precipitates peripheral insulin resistance, 

fostering hyperglycemia as a consequence. This 

resistance manifests across various organs and tissues, 

eventually culminating in beta-cell failure.
[46]

 Notably, 

insulin resistance may persist for a substantial duration 

before the diagnosis of Type 2 diabetes mellitus 

(T2DM).
[47]

 It's crucial to highlight that visceral obesity, 

rather than Body Mass Index (BMI) alone, could serve as 

a more accurate predictor for insulin resistance-related 

complications like T2DM and hypertension.
[48]

 

 

Certain ethnicities exhibit heightened predisposition to 

insulin resistance and beta-cell dysfunction independent 

of obesity. Additionally, hormonal shifts during puberty 

induce transient insulin resistance, heightening the risk 

of hyperglycemia and T2DM development.
[49]

 

Hyperglycemia triggers osmotic diuresis, resulting in 

polyuria and increased thirst, ultimately leading to 

moderate to severe dehydration. Prolonged 

hyperglycemia can precipitate two distinct emergent 

conditions in children with T2DM:
[50]

 

1. Diabetic Ketoacidosis (DKA): This condition is 

notably more prevalent in children with T2DM 

compared to adults. Insulin deficiency impairs 

glucose utilization, prompting the body to 

metabolize fat for energy, leading to ketosis, 

acidosis, and electrolyte imbalances, which may 

progress to coma and even fatality. 

2. Hyperglycemic Hyperosmolar State (HHS): 

Characterized by hypertonicity, severe 

hyperglycemia (>600 mg/dl), and profound 

dehydration, HHS ensues from relentless osmotic 

diuresis and intravascular volume depletion. 

 

History and Physical 

During the patient history assessment, inquiries 

regarding family history, autoimmune disorders, and 

insulin resistance play pivotal roles in diagnosing 

diabetes mellitus (DM). While often presenting 

asymptomatically, patients may manifest symptoms such 

as polyuria, polydipsia, and weight loss. Physical 

examination of individuals with hyperglycemia may 

reveal poor skin turgor due to dehydration and a 

distinctive fruity breath odor indicative of ketosis. In 

diabetic ketoacidosis (DKA), clinicians may observe 

Kussmaul respirations, fatigue, nausea, and vomiting. 

Funduscopic examination may unveil hemorrhages or 

exudates on the macula, while frank diabetic retinopathy 

may feature dilated or occluded retinal venules. 

Ophthalmologists also monitor for neovascularization, 

which can precipitate retinal hemorrhages and macular 

edema, ultimately leading to blindness. While Type 1 

diabetes mellitus (T1DM) and Type 2 diabetes mellitus 

(T2DM) may present similarly, clinical history and 

examination aid in differentiation. T2DM patients 

typically exhibit signs of insulin resistance, including 

acanthosis nigricans—hyperpigmented, velvety patches 

in neck, axillary, or inguinal folds. Those with prolonged 

hyperglycemia may experience blurry vision, recurrent 

yeast infections, numbness, or neuropathic pain. 

Clinicians should routinely inquire about recent skin 

changes in the feet and conduct a diabetic foot 

examination, including the monofilament test, during 

each visit. At the initial outpatient consultation, gathering 

a comprehensive medical, surgical, psychosocial, and 

family history—including pregnancy and 

contraception—is imperative. Additionally, inquiries 

about prior diabetes education, blood glucose and ketone 

monitoring, continuous glucose monitoring (CGM), 

insulin administration, hypoglycemia 

recognition/treatment, glucagon use, dietary habits, 

physical activity, smoking, alcohol consumption, 

understanding of sick-day management, problem-solving 

abilities, and immunization history should be 

incorporated into the assessment. 

 

Particular emphasis should be on gathering information 

regarding the date of diagnosis, prior treatments, current 

medications, presence of hypoglycemia unawareness, 

and history of acute and chronic complications. Chronic 

complications encompass a range of conditions including 

skin disorders, dental issues, retinopathy, macular 

edema, neuropathy, kidney disease, cardiovascular 

ailments, peripheral arterial disease, stroke, foot ulcers, 

amputations, hearing loss, and sleep disorders. Given the 

heightened risk of autoimmune disorders among 

individuals with Type 1 diabetes, inquiries should extend 

to conditions such as autoimmune thyroid disease and 

celiac disease. Clinicians must conduct measurements of 

height, weight, and blood pressure while paying 

particular attention to skin examination, especially at 

insulin injection or infusion sites. Lipodystrophy 

warrants education on the significance of alternating 

injection/infusion sites. Comprehensive physical 

examinations should include assessment of the thyroid, 

heart, chest, abdomen, and foot examination to ascertain 

pedal pulses, foot deformities, pre-ulcerative lesions, 

ulcerations, calluses, and onychomycosis. 

 

Additionally, testing for vibratory and protective 

sensations is essential, with abnormal findings on a 10-g 
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monofilament exam indicating an elevated risk of 

ulceration. Screening for psychosocial issues necessitates 

the utilization of various measures such as the Patient 

Health Questionnaire (PHQ-2/PHQ-9) for Depression 

and Generalized Anxiety Disorder (GAD-7). Assessment 

of diabetes distress and social determinants of health is 

imperative. Given the higher prevalence of eating 

disorders among individuals with Type 1 diabetes, 

especially in young women, clinical evaluation is 

warranted. Cognitive testing should also be considered 

early, particularly in cases where cognitive decline is 

suspected.
[51] 

Continuous monitoring of data from 

Continuous Glucose Monitors (CGMs), blood glucose 

meters, insulin pumps, and automated insulin delivery 

systems is indispensable. These data should be 

downloaded, analyzed, and discussed at each visit and 

between visits as needed to tailor treatment regimens to 

achieve glycemic targets. CGMs, in particular, offer 

valuable insights by measuring glucose levels in 

interstitial fluid and transmitting readings to a receiver at 

frequent intervals. They enable users to monitor trends, 

set low and high glucose alarms, and share readings with 

relatives, friends, or caregivers. By providing real-time 

information, CGMs empower users to make informed 

decisions regarding insulin therapy and dietary 

management to mitigate glycemic fluctuations and 

prevent hypoglycemia. 

 

Data from Continuous Glucose Monitors (CGMs) can be 

uploaded and stored in cloud-based systems, providing 

valuable insights into glycemic control. These data 

encompass various parameters, including Time in Range 

(TIR), Time Below Range (TBR), Time Above Range 

(TAR), and glycemic variability (% CV). TIR targets 

may vary depending on individual circumstances, such 

as pregnancy or frailty, and should be adjusted 

accordingly. Analyzing these data helps identify factors 

contributing to hypo- and hyperglycemia, facilitating 

informed decisions regarding insulin dosing, diet, and 

physical activity. Minimizing hypoglycemia is a primary 

goal, as a higher percent TIR is associated with reduced 

diabetes-related complications.
[52],[53]

 Additionally, 

parameters such as HbA1c, TIR, and TBR show 

improvement with the integration of CGM into therapy 

regimens. The Glucose Management Indicator (GMI) 

offers further insight by correlating average sensor 

readings with estimated HbA1c levels.
[54]

 In the absence 

of CGM data, blood glucose (BG) measurements at 

various intervals, including fasting, pre-meal, 

postprandial, bedtime, and occasionally during the night, 

guide insulin dosing. Insulin dosing data from connected 

insulin pens and pumps should also be considered during 

discussions. Patients with diabetes mellitus typically 

present with symptoms such as increased thirst, frequent 

urination, fatigue, infections, and delayed wound 

healing. Some may experience numbness, tingling, or 

blurred vision. Modest hyperglycemia can progress to 

severe hyperglycemia or diabetic ketoacidosis (DKA), 

particularly during infections or stress. Approximately 

30% of patients with Type 1 diabetes mellitus (T1DM) 

may present with DKA coma as the initial manifestation. 

It is crucial to monitor parameters such as height, weight, 

BMI, retinopathy, peripheral pulses, and signs of 

neuropathy during physical examinations. 

 

Children with Type 2 diabetes mellitus (T2DM) are often 

asymptomatic and may be diagnosed through screening. 

However, typical symptoms such as polyuria, polydipsia, 

polyphagia, and weight loss may manifest in some cases. 

Children, especially those of ethnic minority descent, 

may present with DKA or Hyperglycemic Hyperosmolar 

State (HHS). Physical examination findings may include 

acanthosis nigricans, prompting screening 

recommendations by the American Diabetes Association 

(ADA) for high-risk children. 

 

 
[Fig. 2:-Adopted from https://www.ndss.com.au/about-diabetes/type-1-diabetes] 
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Treatment and Management 

Treatment and management of diabetes require a 

comprehensive approach, emphasizing patient education 

and engagement. Successful disease management 

involves adherence to dietary restrictions, regular 

exercise, and diligent glucose monitoring.
[55]

 Lifelong 

treatment aims to maintain glucose levels within the 

target range of 90 to 130 mg/dL and HbA1c below 7%, 

although overly aggressive management can increase the 

risk of hypoglycemia, which may have serious 

consequences For Type 1 diabetes mellitus (T1DM), 

insulin administration through daily injections or an 

insulin pump is essential due to the absence of 

endogenous insulin production. In Type 2 diabetes 

mellitus (T2DM), initial treatment may involve lifestyle 

modifications such as diet and exercise. Pharmacological 

therapies target insulin sensitivity or increase insulin 

secretion. These include metformin, sulfonylureas, 

meglitinides, alpha-glucosidase inhibitors, 

thiazolidinediones, glucagon-like peptide-1 (GLP-1) 

agonists, dipeptidyl peptidase IV (DPP-4) inhibitors, 

amylinomimetics, and sodium-glucose transporter-2 

(SGLT-2) inhibitors. Metformin is commonly prescribed 

as first-line therapy for its ability to lower basal and 

postprandial glucose levels. Insulin therapy may be 

necessary for T2DM patients with inadequate glucose 

control, particularly in advanced stages of the disease. 

 

Bariatric surgery may be considered for morbidly obese 

patients unresponsive to other treatments and with 

significant comorbidities.
[56]

 Regular screenings are 

crucial to detect microvascular complications associated 

with diabetes. Diabetic retinal exams assess for 

retinopathy, while neurologic examinations with 

monofilament testing identify patients at risk for 

neuropathy-related complications. Patients should 

perform daily foot inspections to detect lesions, as 

neuropathy may obscure sensation. Neuropathic pain 

management may require medications such as low-dose 

tricyclic antidepressants, duloxetine, anticonvulsants, 

topical capsaicin, and analgesics. Urine microalbumin 

testing evaluates renal function, with albuminuria greater 

than 30mg/g creatinine indicating early renal changes. 

Angiotensin-converting enzyme (ACE) inhibitors and 

angiotensin receptor blockers (ARBs) are preferred 

agents to delay progression to macroalbuminuria in 

patients with both Type 1 and Type 2 diabetes mellitus, 

due to their antiproteinuric effects.  

 

The FDA has granted approval for pregabalin and 

duloxetine to treat diabetic peripheral neuropathy, while 

tricyclic antidepressants and anticonvulsants have shown 

variable success in managing diabetic neuropathic pain. 

The ADA recommends regular blood pressure screening 

for diabetics, aiming for a systolic blood pressure of 130 

mmHg and a diastolic blood pressure of 85 mmHg.
[57]

 

Pharmacologic therapy for hypertensive diabetics 

typically involves angiotensin-converting enzyme 

inhibitors. Lipid monitoring is also advised, with a target 

LDL-C level of less than 100 mg/dL in the absence of 

cardiovascular disease (CVD) and less than 70 mg/dL if 

atherosclerotic cardiovascular disease (ASCVD) is 

present. Statins are the first-line treatment for 

dyslipidemia in diabetics. Low-dose aspirin may be 

beneficial for diabetic patients at high risk of 

cardiovascular events, although its role in reducing such 

events remains uncertain.
[58],[59],[60]

 Individuals with Type 

1 diabetes (T1D) require insulin therapy, glucose 

monitoring (preferably through continuous glucose 

monitoring, CGM), and diabetes self-management 

education and support. Treatment options include 

multiple daily insulin injections (MDI) using basal and 

bolus insulins, continuous subcutaneous insulin infusion 

via an insulin pump, or automated insulin delivery 

systems. Hypoglycemia is a common adverse effect of 

insulin therapy, necessitating education on its signs and 

symptoms and appropriate management with glucose 

administration. Glucagon should be available for 

emergency use in cases of severe hypoglycemia. Sick 

day instructions should be provided, covering 

hyperglycemia management and ketone testing. Initial 

insulin dosing is calculated.
[61]

 based on the individual's 

weight and adjusted according to various factors such as 

diet, physical activity, and glucose monitoring results. 

 

Individuals with Type 1 diabetes (T1D) should ideally 

consult with a dietitian to learn carbohydrate counting 

and utilize an insulin-to-carbohydrate ratio for mealtime 

dosing. For those unable to count carbohydrates, a 

consistent carbohydrate diet is beneficial. Estimating the 

glucose reduction from one unit of rapid-acting insulin, 

termed the correction or insulin sensitivity factor, is also 

advisable for addressing hyperglycemia.  

 

Initially, this factor can be calculated as 1800 divided by 

the total daily dose (TDD) of insulin, requiring 

subsequent adjustments based on glucose monitoring 

results. Care must be taken to avoid insulin stacking, 

which can lead to hypoglycemia. Insulin needs fluctuate 

throughout life and in specific circumstances.
[62]

 

Increased insulin doses are typically necessary during 

puberty, pregnancy, steroid use, and obesity 

development. Conversely, insulin requirements decrease 

during aerobic exercise and the "honeymoon period" 

post-diagnosis, characterized by temporary beta-cell 

function recovery. Various types of insulin are available 

for injection therapy. Rapid-acting insulin (lispro, apart, 

glulisine) typically onset in 12 to 30 minutes, peak in 1 

to 3 hours, and last 3-6 hours. Long-acting insulin, 

preferred for basal therapy, includes U-100 and U-300 

glargine and degludec, lasting up to 42 hours. 

Intermediate insulin (NPH, NPL) has an onset in 1 to 2 

hours, peak action at 2 to 8 hours, and duration of 12 to 

24 hours. Insulin pumps deliver insulin continuously for 

basal needs and boluses to manage mealtime glucose 

fluctuations. Physical activity is beneficial for those with 

T1D, improving insulin sensitivity, cardiovascular 

health, lipid profiles, and reducing complications risk. 

 



www.ejpmr.com          │         Vol 11, Issue 9, 2024.          │         ISO 9001:2015 Certified Journal         │ 

Saeed et al.                                                                      European Journal of Pharmaceutical and Medical Research  

121 

Understanding how different activities affect glucose 

levels and balancing carbohydrate intake with insulin 

doses during exercise is crucial. Annual eye and foot 

exams are recommended for T1D individuals. Other 

specialists may be needed, including nephrologists, 

ophthalmologists, and cardiologists. Pancreatic or islet 

cell transplantation may be considered for select cases.
[63]

 

For both T1DM and T2DM, diet and exercise are 

fundamental.
[64],[65],[66]

 Metformin is the first-line therapy 

for T2DM, followed by other medications targeting 

insulin sensitivity or secretion. Recent studies highlight 

the cardiovascular benefits of certain medications like 

SGLT2 inhibitors and GLP-1 receptor agonists. Annual 

lipid and eye exams, blood pressure monitoring, and 

urine albumin testing are essential for diabetic 

management. Lifestyle modifications and medication 

adjustments should be made based on individual needs 

and risk factors.
[67],[68],[69],[70]

 

 

Differentiai diagnosis 

In addition to Type 1 diabetes (T1DM), Type 2 diabetes 

(T2DM), and Maturity-Onset Diabetes of the Young 

(MODY), various conditions affecting the pancreas can 

lead to diabetes mellitus (DM). Exocrine pancreatic 

disorders.
[71]

 such as cystic fibrosis, hereditary 

hemochromatosis, pancreatic cancer, and chronic 

pancreatitis are notable examples. Hormonal syndromes 

like pheochromocytoma, acromegaly, and Cushing 

syndrome can impair insulin secretion. Drug-induced 

insulin resistance is also a consideration and may involve 

medications such as phenytoin, glucocorticoids, and 

estrogen. Gestational diabetes,
[72]

 thyroid disorders, and 

pancreatic diabetes are among other conditions in the 

differential diagnosis of DM. Additionally, steroid-

induced diabetes is a potential consideration. 

 

The potential differential diagnoses for diabetes mellitus 

encompass a range of conditions with similar 

presentations:
[73],[74]

 

1. Diabetes insipidus 

2. Factitious illness 

3. Maturity-Onset Diabetes of the Young (MODY) 

4. Psychogenic polydipsia 

5. Renal glycosuria 

 

Additional considerations include 

1. Drug-induced symptoms caused by corticosteroids, 

neuroleptics, pentamidine, etc. 

2. Genetic abnormalities affecting beta-cell function 

and insulin action 

3. Metabolic syndrome (syndrome X).
[75]

 

4. Infectious causes 

5. Endocrine disorders like acromegaly, Cushing's 

disease, pheochromocytoma, hypothyroidism, etc.
[76]

 

6. Complications related to iron overload 

(hemochromatosis) 

7. Conditions impacting the exocrine pancreas such as 

pancreatitis, cystic fibrosis, etc.
[77]

 

 

For pediatric Type 2 diabetes mellitus, the 

differential diagnosis includes 

1. Atypical diabetes mellitus (ADM) 

2. Maturity-Onset Diabetes of the Young (MODY) 

3. Diabetes resulting from DNA mutations 

4. Exocrine pancreatic diseases 

5. Diabetes induced by drugs or chemicals 

6. Diabetic ketoacidosis (DKA) 

7. Endocrine disorders 

8. Genetic abnormalities affecting beta cells 

9. Genetic defects in insulin action 

 

Type 1 diabetes mellitus (T1DM) 

Prognosis 

The prognosis of diabetes mellitus is closely tied to 

glucose management, with chronic hyperglycemia 

significantly elevating the risk of complications. Studies 

like the Diabetes Control and Complications Trial and 

the United Kingdom Prospective Diabetes Study 

underscore the link between sustained 

hyperglycemia
[78],[79]

 and increased microvascular 

complications in both Type 1 and Type 2 diabetes. 

However, individuals who can achieve normal glucose 

levels, particularly during the progression from pre-

diabetes to diabetes, often experience a more favorable 

prognosis, potentially slowing disease advancement.
[80]

 

Improved management strategies, including better 

control of glucose, blood pressure, and lipids, as well as 

enhanced foot care, have contributed to a reduction in the 

morbidity and mortality associated with Type 1 diabetes. 

While serious diabetes-related complications still occur, 

their incidence has decreased, and their onset has been 

delayed for many individuals. Despite a higher mortality 

rate among those with Type 1 diabetes compared to the 

general population, overall mortality rates have declined. 

Diabetes mellitus is also linked to an increased risk of 

atherosclerotic cardiovascular disease (ASCVD). 

Managing blood pressure, using statins, engaging in 

regular exercise, and quitting smoking are crucial in 

reducing this risk.
[81]

 The excess mortality associated 

with Type 2 diabetes varies widely but is estimated to be 

around 15% higher on average. In the United States, the 

prevalence of vision-threatening diabetic retinopathy 

among adults with diabetes is approximately 4.4%, while 

the prevalence of end-stage renal disease is around 1%. 

 

Currently, advancements in pharmacotherapy for 

hyperglycemia, alongside strategies to lower LDL 

cholesterol and manage blood pressure using ACE/ARB 

therapy and other antihypertensive medications, 

combined with aspirin for secondary prevention, have 

significantly improved the management of vascular 

complications. This comprehensive approach has led to a 

notable reduction in both morbidity and mortality 

rates.
[82],[83]

 In contrast, long-term prognosis studies for 

pediatric Type 2 diabetes mellitus (T2DM) are lacking, 

sparking considerable concern within the medical 

community due to the potential for enduring 

complications. While many children and adolescents can 

achieve effective glycemic control and maintain healthy 
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lifestyles through appropriate treatment, lifestyle 

adjustments, and regular monitoring, the condition still 

poses significant health risks if left uncontrolled. The 

persistent threat of complications such as cardiovascular 

disease, kidney issues, and retinopathy underscores the 

importance of vigilant management. The long-term 

outlook for pediatric T2DM hinges on various factors, 

including the child's adherence to treatment plans, 

commitment to a healthy lifestyle, and access to 

consistent medical care. Early diagnosis, comprehensive 

education, and robust support systems are pivotal in 

enhancing the prognosis and mitigating the risk of severe 

complications in pediatric patients with T2DM. 

 

Complications 

Complications of diabetes, regardless of its type, 

encompass microvascular, macrovascular, and 

neuropathic issues. These complications vary depending 

on the degree and duration of poorly controlled diabetes 

and may include nephropathy, retinopathy, neuropathy, 

and ASCVD events, particularly when comorbidities like 

dyslipidemia and hypertension are present.
[84]

 

Cardiovascular disease (ASCVD) stands as one of the 

most severe consequences of diabetes, with 

approximately two-thirds of diabetic individuals 

succumbing to myocardial infarctions or strokes.
[85]

 In 

Type 2 diabetes mellitus (T2DM), even fasting glucose 

levels exceeding 100 mg/dL significantly heighten the 

risk of ASCVD, often preceding overt 

hyperglycemia.
[86],[87]

 Diabetic retinopathy is a prevalent 

cause of blindness among adults aged 20 to 74 in the 

United States, leading to 12,000 to 24,000 new cases of 

blindness annually. Treatments mainly involve laser 

surgery and glucose control Renal disease emerges as 

another significant contributor to morbidity and mortality 

in diabetes patients, being the primary cause of end-stage 

renal disease (ESRD) in the U.S. Persistent albuminuria, 

particularly microalbuminuria (30 to 300 mg/day), serves 

as an early indicator of diabetic nephropathy, while 

macroalbuminuria (exceeding 300 mg/24hr) accelerates 

progression to ESRD.
[88]

 Diabetes also ranks as the 

leading cause of limb amputations in the United States, 

primarily attributable to vasculopathy and neuropathy 

associated with the condition. Regular foot exams are 

essential for patients with neuropathy to prevent 

infections from unnoticed wounds. The duration of 

diabetes remains a crucial risk factor for diabetic 

retinopathy, with onset typically occurring around five 

years after Type 1 diabetes diagnosis and often present at 

the time of Type 2 diabetes diagnosis. Moreover, 

evidence suggests a potential link between T2DM and 

cancer development, notably bladder cancer in 

individuals using pioglitazone.
[89]

 Conversely, patients 

using metformin have shown improved cancer-specific 

survival rates in prostate, pancreatic, breast, and 

colorectal cancers, although the exact mechanism by 

which metformin modulates cancer in diabetic patients 

remains unclear.
[90]

 

 

Individuals with gestational diabetes face an elevated 

risk of cesarean delivery and chronic hypertension. 

Pregnant patients with Type 2 diabetes generally have a 

more favorable outlook concerning neonatal and 

pregnancy complications compared to those with Type 1 

diabetes. Neonates born to mothers with diabetes 

typically exhibit hypoglycemia and macrosomia.
[91]

 The 

most acute complication of diabetes is diabetic 

ketoacidosis (DKA), primarily associated with Type 1 

diabetes. This condition often arises due to inadequate 

dosing, missed doses, or concurrent infection. In DKA, 

insulin deficiency leads to the inability of tissues to 

utilize glucose from the bloodstream, prompting the 

metabolism of lipids into ketones as an alternative 

energy source. This process results in systemic acidosis, 

manifesting as a high anion-gap metabolic acidosis. 

Hyperglycemia and ketosis trigger diuresis, acidemia, 

and vomiting, leading to dehydration and life-threatening 

electrolyte imbalances. In Type 2 diabetes, hyperosmolar 

hyperglycemic syndrome (HHS) poses a significant 

concern. 

 

While presenting similarly to DKA with symptoms like 

excessive thirst, elevated blood glucose, dry mouth, 

polyuria, tachypnea, and tachycardia, HHS typically 

lacks excessive urinary ketones due to the continued 

production of insulin by pancreatic beta cells. Treatment 

for both DKA and HHS involves insulin administration 

and aggressive intravenous hydration, with careful 

management of electrolytes, particularly potassium. The 

major acute complications of diabetes encompass 

hypoglycemia and severe hyperglycemia, including 

diabetic ketoacidosis. Chronic complications include 

nephropathy, neuropathy (both peripheral and 

autonomic), retinopathy/macular edema, heart disease 

(including coronary artery disease, heart failure, and 

cardiomyopathy), peripheral arterial disease, 

cerebrovascular disease (including stroke and transient 

ischemic attack), hearing loss, and diabetic foot diseases 

such as foot ulcers and amputations. Persistent 

hyperglycemia in uncontrolled diabetes leads to various 

complications, both acute and chronic, making diabetes 

one of the primary causes of cardiovascular disease 

(CVD), blindness, kidney failure, and lower limb 

amputations. Chronic microvascular complications 

encompass nephropathy, neuropathy, and retinopathy, 

while macrovascular complications include coronary 

artery disease (CAD), peripheral artery disease (PAD), 

and cerebrovascular disease. Middle-aged individuals 

with diabetes have an estimated annual risk of 

experiencing a CVD event ranging from 1.4% to 

4.7%.
[92]

 Children with Type 2 diabetes face significant 

long-term complications, often occurring earlier in the 

disease course compared to adults, including renal and 

neurological complications leading to dialysis, 

amputation, and blindness within 10 years of diagnosis. 

For adult patients with Type 2 diabetes, life expectancy 

is significantly reduced compared to those without the 

condition. Pediatric patients with Type 2 diabetes also 

exhibit higher rates of hypertension and albuminuria 
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compared to their peers without diabetes. Additionally, 

adult Type 2 diabetes patients are at higher risk of 

developing cancers and other non-vascular 

complications. However, data on life expectancy 

associated with pediatric Type 2 diabetes remains 

scarce.
[93]

 

 

CONCLUSION 

The conclusion underscores the growing epidemic of 

diabetes mellitus and the devastating complications it can 

cause if not effectively treated. Despite the challenges, 

comprehensive diabetes care can significantly improve 

outcomes, delaying the progression of complications and 

enhancing quality of life while reducing healthcare costs. 

Insulin remains a cornerstone treatment for all types of 

diabetes, but lifestyle interventions such as diet, exercise, 

and education are equally crucial. Addressing obesity 

and promoting lifestyle changes are essential strategies. 

Additionally, newer medications like GLP-1 analogs and 

DPP-4 inhibitors offer promising options, particularly for 

obese individuals. While current therapies cannot cure 

diabetes, ongoing research and emerging technologies 

provide hope for a better future for those living with the 

condition. The paper emphasizes the challenges of 

managing diabetes, highlighting its serious complications 

and the importance of maintaining strict control over 

blood glucose levels to mitigate them. While tight 

control is crucial, it can pose the risk of hypoglycemia, 

which can be more severe than high blood glucose 

levels. Researchers are therefore exploring alternative 

treatment methods to address this issue.  

 

The paper aims to provide an overview of the current 

state of diabetes research, emphasizing its significance as 

a prominent area of study in the new century. The author 

encourages new researchers to tackle the challenges 

associated with diabetes research. 
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Metformin is the first-line therapy for T2DM, 

followed by other medications targeting insulin 

sensitivity or secretion. 

2019, 

2017, 

2010 

71)  

Insulin pumps deliver insulin continuously for 

basal needs and boluses to manage mealtime 

glucose fluctuations. Physical activity is 

beneficial for those with T1D, improving 

insulin sensitivity, cardiovascular health, lipid 

profiles, and reducing complications risk. 

1998 

72)  

Drug-induced insulin resistance is also a 

consideration and may involve medications 

such as phenytoin, glucocorticoids, and 

estrogen. 

1998 

73) Perreault L, Pan Q, 

74) Ruiz PLD, Chen L 

The potential differential diagnoses for diabetes 

mellitus encompass a range of conditions with 

similar presentations. 

1. Diabetes insipidus 

2. Factitious illness 

3. Maturity-Onset Diabetes of the Young 

(MODY) 

2012, 

2022 

75) Qin Z, Zhou K 

Additional considerations include: 

1. Drug-induced symptoms caused by 

corticosteroids, neuroleptics, pentamidine, etc. 

2. Genetic abnormalities affecting beta-cell 

function and insulin action 

3. Metabolic syndrome (syndrome X). 

2020 

76) Nowakowska M, Zghebi SS 

Endocrine disorders like acromegaly, Cushing's 

disease, pheochromocytoma, hypothyroidism, 

etc. 

2020 

77) Yamazaki D, Hitomi H 
Conditions impacting the exocrine pancreas 

such as pancreatitis, cystic fibrosis, etc. 
2018 

78) Wannamethee SG, Shaper AG 

79) Rao Kondapally SS, Kaptoge S 

diabetes mellitus is closely tied to glucose 

management, with chronic hyperglycemia 

significantly elevating the risk of 

complications. 

2011 

80) Stern MP 
pre-diabetes to diabetes, often experience a 

more favorable prognosis, potentially slowing 
1996 



www.ejpmr.com          │         Vol 11, Issue 9, 2024.          │         ISO 9001:2015 Certified Journal         │ 

Saeed et al.                                                                      European Journal of Pharmaceutical and Medical Research  

127 

disease advancement. 

81) Forbes JM, Cooper ME 

Despite a higher mortality rate among those 

with Type 1 diabetes compared to the general 

population, overall mortality rates have 

declined. 

2013 

82) Tseng CH, 

83) Yin M, Zhou J 

LDL cholesterol and manage blood pressure 

using ACE/ARB therapy and other 

antihypertensive medications, combined with 

aspirin for secondary prevention, have 

significantly improved the management of 

vascular complications. 

2011, 

2018 

84) Murphy HR, Steel SA 

Complications of diabetes, regardless of its 

type, encompass microvascular, macrovascular, 

and neuropathic issues 

2011 

85) Karslioglu FE, Donihi AC 

Cardiovascular disease (ASCVD) stands as one 

of the most severe consequences of diabetes, 

with approximately two-thirds of diabetic 

individuals succumbing to myocardial 

infarctions or strokes. 

2019 

86) Akalu Y, Birhan A 

87) Patoulias D, Papadopoulos C 

Type 2 diabetes mellitus (T2DM), even fasting 

glucose levels exceeding 100 mg/dL 

significantly heighten the risk of ASCVD, often 

preceding overt hyperglycemia. 

2020 

88) Valaiyapathi B, Gower B 

Diabetic retinopathy is a prevalent cause of 

blindness among adults aged 20 to 74 in the 

United States, leading to 12,000 to 24,000 new 

cases of blindness annually. 

2020 

89) Dart AB, Martens PJ 

Diabetes also ranks as the leading cause of limb 

amputations in the United States, primarily 

attributable to vasculopathy and neuropathy 

associated with the condition. 

2014 

90) Dart AB, Sellers EA 

Patients using metformin have shown improved 

cancer-specific survival rates in prostate, 

pancreatic, breast, and colorectal cancers, 

although the exact mechanism by which 

metformin modulates cancer in diabetic 

patients remains unclear. 

2012 

91) Kianmehr H, Zhang P 
gestational diabetes face an elevated risk of 

cesarean delivery and chronic hypertension. 
2022 

92) Rao Kondapally SS, Kaptoge S 

Acute and chronic, making diabetes one of the 

primary causes of cardiovascular disease 

(CVD), blindness, kidney failure, and lower 

limb amputations. Chronic microvascular 

complications encompass nephropathy, 

neuropathy, and retinopathy, while 

macrovascular complications include coronary 

artery disease (CAD), peripheral artery disease 

(PAD). 

2011 

93) Cioana M, Deng J, 

Nadarajah A 

Pediatric patients with Type 2 diabetes also 

exhibit higher rates of hypertension and 

albuminuria compared to their peers without 

diabetes. 

2021 
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