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     Abstract 

 
Diabetes Mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia resulting from defects in 
insulin secretion, insulin action, or both. This condition has seen a rapid rise in prevalence worldwide, becoming one 
of the most significant public health challenges. The two primary types of diabetes—Type 1 and Type 2—are 
distinguished by their pathophysiology, though both lead to serious health complications if not managed effectively. 
This research aims to present an overview of diabetes mellitus, focusing on the pathophysiology, diagnostic 
techniques, treatment advancements, and global challenges related to its management. Recent developments in 
pharmacological treatments and lifestyle interventions are explored, along with challenges in prevention and 
equitable healthcare access. 
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Introduction 
 
Diabetes Mellitus (DM) is a chronic endocrine disorder that 
significantly contributes to global morbidity and mortality. 
In 2021, the International Diabetes Federation (IDF) 
estimated that over 537 million adults worldwide were 
living with diabetes, a number projected to increase 
dramatically in the coming decades. The disease is 
classified into two primary types: Type 1 diabetes mellitus 
(T1DM), resulting from an autoimmune destruction of 
insulin-producing beta cells, and Type 2 diabetes mellitus 
(T2DM), primarily caused by insulin resistance and often 
associated with obesity and lifestyle factors. 
Hyperglycemia, the hallmark of diabetes, leads to long-
term damage, dysfunction, and failure of various organs, 
particularly the eyes, kidneys, nerves, heart, and blood 
vessels. The global rise in diabetes prevalence is driven by 
both genetic predisposition and modifiable risk factors, 
such as diet, sedentary lifestyle, and obesity. 
This research will discuss the current understanding of 
diabetes pathophysiology, modern diagnostic criteria, 
treatment strategies, and ongoing global challenges in 
diabetes management and prevention. 
 
2. Methods and Materials 
 
2.1 Study Design 
 
This narrative review draws on peer-reviewed literature, 
focusing on diabetes mellitus, its pathophysiology, 
diagnostic criteria, treatment options, and global 
epidemiological trends. A comprehensive literature search 
was conducted using databases such as PubMed, Google 
Scholar, and Scopus. 
 
2.2 Data Collection 
 
Keywords such as “Diabetes Mellitus,” “Type 1 Diabetes,” 

“Type 2 Diabetes,” “insulin resistance,” “hyperglycemia,” 
and “treatment of diabetes” were used to retrieve relevant 
articles. Clinical trials, observational studies, meta-
analyses, and reviews published within the last ten years 
were prioritized to ensure current data was reflected in 
this review. 
 
2.3 Inclusion and Exclusion Criteria 
 
Inclusion criteria included peer-reviewed articles that 
discussed the epidemiology, pathophysiology, treatment, 
or complications of diabetes. Articles focused solely on 
animal models or with a publication date older than ten 
years were excluded unless they were seminal works in the 
field. 
 
3. Results 
 
3.1 Pathophysiology of Diabetes Mellitus 
 
3.1.1 Type 1 Diabetes Mellitus (T1DM) 
 
T1DM is primarily caused by autoimmune destruction of 
the pancreatic beta cells, leading to an absolute insulin 
deficiency. Genetic factors, environmental triggers, and 
viral infections have been implicated in the etiology of 
T1DM. As insulin production ceases, blood glucose levels 
rise, causing the body to shift towards fat metabolism, 
leading to ketoacidosis if untreated. 
 
3.1.2 Type 2 Diabetes Mellitus (T2DM) 
 
T2DM is characterized by insulin resistance, where tissues 
such as muscle, fat, and liver fail to respond to insulin 
properly. Over time, the pancreas is unable to compensate 
for the increased demand for insulin, resulting in 
hyperglycemia. Risk factors include obesity, sedentary 
lifestyle, poor diet, and genetics. 
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Feature Type 1 Diabetes Mellitus (T1DM) Type 2 Diabetes Mellitus (T2DM) 

Primary Cause Autoimmune destruction of beta cells Insulin resistance 

Insulin Levels Low to absent Normal to high, but ineffective 

Age of Onset Typically, childhood or adolescence Typically, adulthood 

Risk Factors Genetic predisposition, viral infections Obesity, sedentary lifestyle, genetics 

Treatment Insulin replacement therapy Lifestyle modification, oral medications, insulin 

Table 1: Comparison of Pathophysiology between Type 1 and Type 2 Diabetes 

 
 
 

3.2 Diagnostic Techniques 
 
3.2.1 Fasting Plasma Glucose (FPG) Test 
 
The FPG test is a standard diagnostic tool, where a blood 
sample is taken after the patient has fasted for at least eight 
hours. A reading above 126 mg/dL (7.0 mmol/L) on two 
separate occasions indicates diabetes. 
 
3.2.2 HbA1c Test 
 
The HbA1c test measures the average blood glucose levels 
over the past two to three months. An HbA1c level of 6.5% 
or higher is diagnostic of diabetes. 
 
3.2.3 Oral Glucose Tolerance Test (OGTT) 
 
The OGTT involves measuring blood glucose levels before 
and two hours after ingesting a glucose-rich drink. A two-

hour glucose level of 200 mg/dL (11.1 mmol/L) or higher 
confirms a diabetes diagnosis. 
 
3.3 Treatment Approaches 
 
3.3.1 Insulin Therapy 
 
For T1DM, insulin therapy is the mainstay treatment. It 
involves regular administration of insulin through 
injections or insulin pumps to regulate blood glucose 
levels. 
 
3.3.2 Oral Hypoglycemic Agents 
 
T2DM is typically treated with oral hypoglycemic agents 
such as metformin, sulfonylureas, and DPP-4 inhibitors. 
These drugs work by enhancing insulin sensitivity, 
increasing insulin secretion, or delaying carbohydrate 
absorption. 

 
 
 

 
 

Medication Class Mechanism of Action Type of Diabetes 

Insulin Replaces or supplements endogenous insulin Type 1 and Type 2 

Metformin 
Increases insulin sensitivity, reduces hepatic glucose 

production 
Type 2 

Sulfonylureas Stimulates insulin secretion from the pancreas Type 2 

DPP-4 Inhibitors Enhances incretin hormone activity Type 2 

Table 2: Common Diabetes Medications and Their Mechanisms 
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4. Discussion 
 
4.1 Pathophysiological Differences Between T1DM and 
T2DM 
 
Type 1 and Type 2 diabetes have distinct 
pathophysiological mechanisms. In T1DM, the 
autoimmune destruction of beta cells results in an absolute 
lack of insulin, making exogenous insulin replacement 
necessary for survival. In contrast, T2DM is characterized 
by insulin resistance, where cells fail to respond to insulin, 
leading to progressive beta-cell dysfunction and 
inadequate insulin production over time. 
 
In both conditions, chronic hyperglycemia leads to a wide 
range of complications, including cardiovascular disease, 
nephropathy, neuropathy, and retinopathy. The ability to 
differentiate between T1DM and T2DM is essential for 
appropriate treatment and management. 
 
4.2 Advances in Diabetes Treatment 
 
4.2.1 Innovations in Insulin Therapy 
 
Recent advancements in insulin therapy include the 
development of ultra-long-acting insulins, continuous 
glucose monitoring (CGM) systems, and closed-loop insulin 
pumps. These technologies allow for more precise glucose 

control, reducing the risk of hypoglycemia and improving 
quality of life for patients with T1DM. 
 
4.2.2 New Pharmacological Agents for T2DM 
 
For T2DM, newer pharmacological agents such as sodium-
glucose co-transporter-2 (SGLT-2) inhibitors and GLP-1 
receptor agonists have been shown to provide 
cardiovascular and renal benefits in addition to improving 
glycemic control. 
 
4.3 Global Challenges in Diabetes Management 
 
4.3.1 Rising Prevalence 
 
The global prevalence of diabetes is increasing, particularly 
in low- and middle-income countries (LMICs). 
Urbanization, changing dietary patterns, and reduced 
physical activity are contributing to the rise in T2DM cases. 
 
4.3.2 Healthcare Disparities 
 
Healthcare disparities remain a major challenge in 
diabetes management. Many individuals in LMICs lack 
access to insulin, glucose monitoring equipment, and 
essential medications. Efforts must be made to improve 
healthcare infrastructure, affordability, and accessibility to 
diabetes care. 

 

 
Table 3: Global Prevalence of Diabetes (2021) 

Region Estimated Number of Adults with Diabetes Projected Increase by 2045 (%) 

North America 48 million 22% 

Europe 61 million 13% 

Africa 24 million 129% 

Southeast Asia 90 million 74% 

 
 

Conclusion 
Diabetes mellitus continues to be a significant global health 
concern, affecting millions of individuals worldwide. The 
pathophysiological differences between T1DM and T2DM 
necessitate distinct approaches to diagnosis and 
treatment. Advances in insulin therapy, pharmacological 
treatments, and diabetes management technologies offer 
hope for better disease control and improved patient 
outcomes. However, the global rise in diabetes, coupled 
with healthcare disparities, underscores the need for a 

concerted global effort to prevent and manage this 
condition. Public health initiatives focusing on lifestyle 
modifications, early detection, and equitable access to 
healthcare will be crucial in tackling the diabetes epidemic. 
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