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ABSTRACT  

Diabetes mellitus (DM) is a chronic, multifactorial metabolic disorder characterized by 

persistent hyperglycemia resulting from defects in insulin secretion, insulin action, or both. It 

has emerged as a major global health concern, affecting over 500 million individuals worldwide. 

The increasing prevalence of diabetes is closely associated with lifestyle changes, urbanization, 

obesity, and genetic predisposition. This article provides a comprehensive and expanded 

analysis of diabetes mellitus, including its classification, pathophysiology, clinical 

manifestations, diagnostic criteria, and modern management strategies. Special attention is 

given to the differences between type 1 and type 2 diabetes, as well as gestational diabetes.  

Keywords: diabetes mellitus, insulin resistance, hyperglycemia, type 1 diabetes, type 2 

diabetes, metabolic disorder, glucose regulation, complications, treatment strategies 

 

Introduction  

Diabetes mellitus (DM) is a chronic metabolic disorder that has reached epidemic 

proportions globally. It is characterized by elevated blood glucose levels resulting from 

impaired insulin secretion, resistance to insulin action, or a combination of both. 

According to the International Diabetes Federation, the global prevalence of diabetes 

continues to rise at an alarming rate, making it one of the most significant public health 

challenges of the XXI century. 

The importance of understanding diabetes lies not only in its high prevalence but 

also in its severe long-term complications. Uncontrolled diabetes can lead to 

cardiovascular diseases, kidney failure, nerve damage, vision impairment, and lower 

limb amputations. These complications significantly reduce life expectancy and quality 

of life, placing a heavy burden on healthcare systems. 
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Diabetes is broadly classified into three main types: type 1 diabetes (T1DM), type 

2 diabetes (T2DM), and gestational diabetes mellitus (GDM). Type 1 diabetes is an 

autoimmune disease in which the body’s immune system destroys insulin-producing 

beta cells in the pancreas. As a result, patients require lifelong insulin therapy. In 

contrast, type 2 diabetes is primarily associated with insulin resistance, where the 

body’s cells do not respond effectively to insulin. Over time, insulin production may also 

decrease. 

The development of type 2 diabetes is strongly influenced by modifiable risk 

factors such as obesity, sedentary lifestyle, unhealthy diet, and stress. Genetic factors 

also play a significant role, increasing susceptibility in certain populations. 

In recent years, advancements in medical research and technology have improved 

diabetes management. Innovative tools such as continuous glucose monitoring (CGM), 

insulin pumps, and digital health platforms have enhanced patient self-management. 

Additionally, new classes of medications have been developed to improve glycemic 

control and reduce cardiovascular risks. 

Despite these advancements, many patients remain undiagnosed or poorly 

managed. This highlights the need for increased awareness, early detection, and 

effective treatment strategies. 

Literature Review 

The study of diabetes mellitus has evolved significantly over the past decades, 

with extensive research focusing on its pathophysiology, prevention, and management. 

Early research primarily emphasized insulin deficiency as the main cause of diabetes, 

particularly in type 1 diabetes. However, modern studies have highlighted the complex 

interplay between insulin resistance, beta-cell dysfunction, and environmental factors 

in the development of type 2 diabetes. 

According to recent findings, insulin resistance is a key factor in the pathogenesis 

of type 2 diabetes. It occurs when body tissues, particularly muscle and adipose tissue, 

become less responsive to insulin, leading to reduced glucose uptake. As a 

compensatory mechanism, the pancreas increases insulin production. However, over 

time, beta-cell function declines, resulting in hyperglycemia. 

Numerous studies have demonstrated the role of obesity in the development of 

insulin resistance. Excess adipose tissue, especially visceral fat, releases inflammatory 

cytokines and free fatty acids, which interfere with insulin signaling pathways. This 
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chronic low-grade inflammation is considered a major contributor to metabolic 

dysfunction. 

Another important area of research is the role of genetics in diabetes. Genome-

wide association studies have identified multiple genes associated with increased risk of 

type 2 diabetes. However, genetic predisposition alone is not sufficient; environmental 

factors such as diet and physical activity play a crucial role. 

Advances in pharmacological treatment have also been extensively studied. 

Metformin remains the first-line therapy for type 2 diabetes due to its effectiveness, 

safety, and low cost. Newer medications such as GLP-1 receptor agonists and SGLT2 

inhibitors have shown additional benefits, including weight reduction and 

cardiovascular protection. 

Technological innovations have transformed diabetes management. Continuous 

glucose monitoring systems allow real-time tracking of blood glucose levels, enabling 

better glycemic control. Insulin pumps provide more precise insulin delivery, improving 

quality of life for patients with type 1 diabetes. 

Despite these advancements, challenges remain. Poor adherence to treatment, lack 

of awareness, and limited access to healthcare services contribute to inadequate disease 

control. 

Pathophysiology of Diabetes Mellitus  

Diabetes mellitus is a chronic metabolic disorder characterized by persistent 

hyperglycemia resulting from defects in insulin secretion, insulin action, or both. The 

disease develops through a complex interaction of genetic predisposition, immune 

mechanisms, environmental triggers, and metabolic abnormalities. The central 

pathological feature of diabetes is the inability of the body to maintain normal glucose 

homeostasis. Over time, this imbalance affects carbohydrate, fat, and protein 

metabolism and leads to structural and functional damage in multiple organs, especially 

the eyes, kidneys, nerves, heart, and blood vessels.  

In type 1 diabetes mellitus (T1DM), the main mechanism is autoimmune 

destruction of pancreatic beta cells, which are responsible for insulin production. As 

beta cells are progressively destroyed, the pancreas loses its ability to produce 

sufficient insulin, eventually resulting in absolute insulin deficiency. Since insulin is 

essential for transporting glucose from the blood into cells, the absence of insulin causes 

glucose to accumulate in the bloodstream while body cells remain deprived of energy. 
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To compensate, the body begins to break down fat and muscle stores for energy. Fat 

breakdown leads to production of ketone bodies, which can accumulate and cause 

diabetic ketoacidosis, a serious acute complication more typical of type 1 diabetes. 

Type 1 diabetes is often associated with immune dysregulation and may be linked to 

specific autoantibodies and genetic susceptibility.  

In type 2 diabetes mellitus (T2DM), the pathophysiology is more heterogeneous 

and usually develops gradually. The primary abnormality is insulin resistance, 

meaning that peripheral tissues such as skeletal muscle, adipose tissue, and the liver do 

not respond effectively to insulin. In the early stages, the pancreas attempts to 

compensate by producing more insulin. This compensatory hyperinsulinemia may 

temporarily maintain near-normal glucose levels. However, with time, pancreatic beta-

cell function declines, and insulin secretion becomes inadequate for the body’s needs. As 

a result, blood glucose rises progressively. In the liver, insulin resistance promotes 

ongoing glucose production even when blood glucose is already elevated. In muscles, 

glucose uptake becomes impaired, while in adipose tissue, abnormal fat metabolism 

increases circulating free fatty acids, which further worsen insulin resistance.  

Chronic hyperglycemia activates several damaging biochemical pathways. One of 

the most important is oxidative stress, in which excess glucose promotes the formation 

of reactive oxygen species that injure cells and tissues. Another mechanism is the 

formation of advanced glycation end products (AGEs), which alter protein structure 

and function and damage blood vessel walls. Hyperglycemia also contributes to 

endothelial dysfunction, reducing vascular elasticity and impairing normal blood flow 

regulation. In addition, persistent high glucose stimulates inflammatory pathways, 

resulting in low-grade chronic inflammation that accelerates tissue injury. Together, 

these mechanisms lead to progressive vascular damage. This damage affects small blood 

vessels, causing microvascular complications such as diabetic retinopathy, 

nephropathy, and neuropathy, and also affects large blood vessels, increasing the risk of 

macrovascular complications such as coronary artery disease, stroke, and peripheral 

arterial disease.  

Clinical Manifestations of Diabetes Mellitus  

The clinical manifestations of diabetes mellitus vary according to the type of 

diabetes, the duration of the disease, the degree of hyperglycemia, and the presence of 

acute or chronic complications. In some patients, especially those with type 1 diabetes, 

symptoms may develop rapidly over days or weeks. In contrast, type 2 diabetes often 
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develops insidiously, and patients may remain asymptomatic for years before the 

disease is detected.  

The classic early symptoms of diabetes are polyuria, polydipsia, and 

polyphagia. Polyuria occurs because excess blood glucose exceeds the renal threshold, 

causing glucose to spill into the urine. This creates an osmotic effect, drawing water into 

the urine and increasing urine volume. As a consequence of excessive fluid loss, the 

patient develops polydipsia, or excessive thirst, as the body attempts to restore fluid 

balance. Polyphagia, or increased hunger, occurs because despite abundant glucose in 

the blood, cells are unable to utilize it effectively, creating a state of intracellular energy 

deprivation. These symptoms are particularly prominent in uncontrolled diabetes.  

Other early and intermediate symptoms include fatigue, weakness, blurred 

vision, dry mouth, and unintended weight loss. Fatigue develops because glucose 

cannot be efficiently used by cells for energy production. Weight loss is more common 

in type 1 diabetes and may be marked, as the body breaks down fat and muscle to meet 

energy demands. Blurred vision results from osmotic changes affecting the lens of the 

eye and may improve temporarily when blood glucose is controlled. Some patients also 

report irritability, reduced concentration, or generalized malaise.  

The diagnosis of diabetes mellitus is primarily laboratory-based and relies on 

standardized biochemical criteria. The goal of diagnostic testing is to identify chronic 

hyperglycemia accurately and early, before irreversible complications develop. Major 

organizations such as the American Diabetes Association recognize several validated 

tests for diagnosing diabetes, and these criteria are widely used in clinical practice.  

One of the main diagnostic methods is fasting plasma glucose (FPG) testing. 

Diabetes is diagnosed when fasting plasma glucose is 126 mg/dL (7.0 mmol/L) or 

higher after at least 8 hours without caloric intake. This test is simple and widely 

available, making it a common first-line screening tool. Another important test is 

glycated hemoglobin (HbA1c). A value of 6.5% or higher is diagnostic of diabetes 

when measured using a standardized method. HbA1c reflects the average blood glucose 

level over approximately the previous 2 to 3 months and is especially useful because it 

does not require fasting.  

A third diagnostic method is the oral glucose tolerance test (OGTT). In this test, 

the patient consumes 75 grams of glucose, and plasma glucose is measured 2 hours 

later. A 2-hour value of 200 mg/dL (11.1 mmol/L) or higher confirms diabetes. 

OGTT is more sensitive in some patients, especially when fasting glucose is borderline 
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or when postprandial abnormalities are suspected. In addition, diabetes can be 

diagnosed when a patient has classic symptoms of hyperglycemia together with a 

random plasma glucose level of 200 mg/dL or higher. In clearly symptomatic 

individuals, this may be sufficient without repeat testing.  

In asymptomatic patients, abnormal results are generally confirmed with repeat 

testing on another day unless there is unequivocal hyperglycemia. Diagnostic evaluation 

should also consider prediabetes, an intermediate state in which glucose levels are 

elevated above normal but not yet within the diabetic range. Identifying prediabetes is 

important because early lifestyle intervention may delay or prevent progression to 

overt diabetes.  

Early screening is especially important in high-risk individuals. These include 

people who are overweight or obese, have a family history of diabetes, have 

hypertension, dyslipidemia, cardiovascular disease, a history of gestational diabetes, or 

low physical activity. Type 2 diabetes may remain undiagnosed for years because 

symptoms can be mild or absent; therefore, routine screening in at-risk populations is 

essential. In suspected type 1 diabetes, especially when presentation is acute, clinicians 

may also evaluate ketones and in some cases use additional tests such as pancreatic 

autoantibodies or C-peptide to clarify diabetes type.  

Once diabetes is diagnosed, further investigations are needed to assess baseline 

health and detect early complications. These may include renal function tests, urine 

albumin testing, lipid profile, liver function tests, retinal examination, foot examination, 

and blood pressure assessment. Thus, diagnosis is not only about confirming 

hyperglycemia, but also about classifying the type of diabetes, identifying risk factors, 

and planning long-term management.  

Diabetes mellitus is a multifactorial metabolic disease with complex 

pathophysiology, diverse clinical manifestations, and clearly defined diagnostic criteria. 

Its progression involves not only disturbances in glucose metabolism but also 

widespread vascular, inflammatory, and organ-specific damage. Early recognition of 

symptoms and timely laboratory diagnosis are essential for effective treatment and 

prevention of severe acute and chronic complications. 

Diagnosis is based on laboratory tests: 

• Fasting glucose ≥ 126 mg/dL  
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Table 1: Types of Diabetes – Comparative Analysis 

• HbA1c ≥ 6.5%  

• OGTT ≥ 200 mg/dL  

Early screening is essential, especially for high-risk individuals. 

Analysis 

Type 2 diabetes is the most preventable form, emphasizing the importance of 

lifestyle modification. 

Table 2: Risk Factors 

Factor Modifiable Impact 

Obesity Yes Very high 

Diet Yes High 

Genetics No Moderate 

Age No Moderate 

 

Analysis 

Prevention strategies should target modifiable factors. 

Table 3: Treatment Comparison 

Therapy Advantage Limitation 

Insulin Effective Risk of hypoglycemia 

Metformin Safe GI side effects 

GLP-1 Weight loss Cost 

SGLT2 Cardio benefit Dehydration 

 

Feature Type 1 Type 2 Gestational 

Cause Autoimmune Insulin resistance Hormonal 

Onset Early Adult Pregnancy 

Treatment Insulin Lifestyle + drugs Diet/insulin 
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Analysis 

Modern therapies provide multidimensional benefits beyond glucose control. 

Conclusion  

Diabetes mellitus is a complex and rapidly growing global health issue. Its 

management requires a comprehensive understanding of its pathophysiology, risk 

factors, and treatment options. Early diagnosis and effective glycemic control are critical 

in preventing long-term complications. 

The analysis presented in this article highlights the importance of lifestyle 

modification, including healthy diet and regular physical activity, as the cornerstone of 

diabetes prevention and management. Pharmacological treatments, combined with 

technological advancements, have significantly improved patient outcomes. 

However, challenges such as poor adherence, limited healthcare access, and lack of 

awareness remain significant barriers. Addressing these issues requires a 

multidisciplinary approach involving healthcare professionals, policymakers, and 

patients. 

Future research should focus on personalized medicine and innovative treatment 

strategies to further improve diabetes care. 
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