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ABSTRACT 
 

Diabetes Mellitus (DM) is a chronic, progressive metabolic disorder that demands a multidisciplinary, patient-centered approach. The 

distinction between type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM), based on pathophysiology and therapeutic 

requirements, guides initial management, but both types share the common goal of maintaining glycemia as close to normal as safely 

possible while minimizing treatment burden and hypoglycemia risk. Advances in glucose monitoring technology, insulin delivery 

systems, and cardio-renal protective pharmacotherapy have transformed the therapeutic landscape. Nevertheless, the cornerstone of 

effective diabetes care remains early detection, structured education, lifestyle intervention, and systematic surveillance for complications. 

With appropriate management, individuals with diabetes can achieve near-normal life expectancy and quality of life, underscoring the 

importance of translating pathophysiologic understanding into practical, evidence-based clinical care. 
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Introduction 

Diabetes Mellitus (DM) a heterogeneous group of metabolic disorders 

defined by persistent hyperglycemia resulting from absolute or relative 
deficiencies in insulin secretion, defects in insulin action, or a combination 

of both. The disease represents a major public health challenge worldwide, 

with prevalence continuing to rise due to population aging, urbanization, 
sedentary lifestyles, and increasing obesity rates [1]. According to current 

epidemiological data and clinical guidelines, DM is classified primarily into 

type 1 diabetes mellitus, type 2 diabetes mellitus, gestational diabetes 
mellitus, and other specific types, with Type 1 and Type 2 accounting for 

over 95% of all cases [2]. The clinical significance of DM extends beyond 

hyperglycemia itself, because chronic elevation of blood glucose leads to 
progressive damage of multiple organ systems, particularly the eyes, 

kidneys, nerves, heart, and peripheral vasculature. The long-term 

complications of diabetes are the primary determinants of morbidity, 
disability, and premature mortality in affected individuals, making early 

diagnosis, risk stratification, and comprehensive management central to 

modern medical practice [3]. 
Clinical Symptoms 

The clinical presentation of diabetes mellitus centers on the classic triad of 

polyuria, polydipsia, and polyphagia with weight loss. Polyuria arises from 
osmotic diuresis when blood glucose exceeds the renal threshold and spills 

into the urine, carrying water with it. This leads to dehydration and 

compensatory polydipsia [4]. Additional common symptoms include 
fatigue, blurred vision due to osmotic swelling of the lens, dry mouth, and 

recurrent infections of the skin, urinary tract, and oral mucosa. Neurologic 

symptoms such as paresthesias or numbness in the feet and hands may 
indicate early diabetic peripheral neuropathy [12].  

Epidemiology 

 In 2024, an estimated 11.11% of adults aged 20–79 years were living with 
diabetes, corresponding to 589 million people worldwide. If current trends 

continue, this figure is projected to rise to 12.96%, or 853 million adults, by 

2050, representing a 46% increase in just 26 years. This growth is part of a 
longer trajectory. More than 90% of these cases are type 2 diabetes, driven 

primarily by urbanisation, ageing populations, physical inactivity, and 

rising obesity rates. Type 1 diabetes accounts for a smaller but significant 
burden [13]. New diagnoses in 2025 are estimated at 513,000, of which 

219,000 are in children and youth. Mortality remains high, with 174,000 

premature deaths per year. Demographic patterns show that prevalence 
peaks in the 75–79 age group and remains high in adults over 65. Males 

have a slightly higher prevalence than females. These data highlight that 

without urgent prevention and early detection efforts, diabetes will affect 1 
in 8 adults by 2050 [5]. 

Pathophysiology of Type 1 

Type 1 diabetes mellitus is a chronic autoimmune disease characterized by 

the selective destruction of pancreatic β-cells in the islets of Langerhans, 

leading to an absolute deficiency of insulin. Environmental triggers such as 
viral infections, notably enteroviruses like Coxsackie B4, dietary factors, 

and gut microbiome alterations are thought to initiate the autoimmune 

cascade in genetically susceptible individuals [6]. Upon exposure to these 
triggers, autoreactive CD4+ and CD8+ T-lymphocytes are activated against 

β-cell antigens. These activated T-cells infiltrate the pancreatic islets in a 

process known as insulitis, where CD8+ cytotoxic T-cells directly kill β-
cells, while CD4+ helper T-cells and B-cells amplify the response by 

producing autoantibodies. The result is a progressive loss of β-cell mass; 

clinical hyperglycemia typically manifests only after >80–90% of β-cells 
have been destroyed [14]. Without insulin, peripheral tissues cannot take up 

glucose, causing hyperglycemia, polyuria, and polydipsia. Concurrently, 

uninhibited lipolysis and proteolysis occur, leading to ketogenesis. The 
accumulation of ketone bodies produces diabetic ketoacidosis (DKA), a 

life-threatening complication of absolute insulin deficiency. Thus, T1DM is 

defined by autoimmune-mediated β-cell failure, absolute insulin deficiency, 
and the downstream metabolic derangements of hyperglycemia and 

ketoacidosis [7]. 

Pathophysiology of Type 2 

Type 2 diabetes mellitus is a complex, progressive metabolic disorder 

characterized by the dual defects of insulin resistance and relative insulin 

deficiency [8]. The core pathophysiology begins with insulin resistance, 
primarily in skeletal muscle, adipose tissue, and the liver [17,21]. In muscle, 

impaired insulin signaling reduces glucose uptake. In adipose tissue, 

resistance to insulin’s antilipolytic action increases free fatty acid (FFA) 
release; and in the liver, resistance leads to unchecked gluconeogenesis and 

glycogenolysis, contributing to fasting hyperglycemia. Elevated FFAs also 

cause lipotoxicity, impairing insulin signaling further in a vicious cycle [9]. 
To compensate, pancreatic β-cells increase insulin secretion, resulting in 

hyperinsulinemia. Over time, chronic metabolic stress from glucotoxicity, 

lipotoxicity, oxidative stress, and inflammation induces β-cell dysfunction 
and apoptosis. This β-cell failure transforms compensated insulin resistance 

into overt hyperglycemia. Genetic predisposition interacts with 

environmental factors such as obesity, physical inactivity, and diet to drive 
these processes [18]. Unlike type 1 diabetes, type 2 diabetes mellitus does 

not involve autoimmune β-cell destruction, and ketoacidosis is uncommon 

because some insulin secretion is usually preserved. The net result is 
chronic hyperglycemia, which drives microvascular and macrovascular 

complications [10]. 

Management 

The management of diabetes is lifelong and must be individualized to the 

patient’s age, comorbidities, life expectancy, and preferences. For all 

https://biologicaltimes.com/


 
Volume No. 5   |     Issue No. 8  |     Pages 13-14 

 

14 
Published on: 31 August, 2026 https://biologicaltimes.com/ 

 

patients, medical nutrition therapy, regular physical activity, and diabetes 
self-management education form the foundation of care. Sleep-wake cycles 

and regular breakfast consumption also tend to have a positive impact on 

glucose management [16,19-20]. Nutritional recommendations emphasize 
carbohydrate counting, limitation of saturated fat and refined sugars, and 

achievement of a healthy body weight. Self-monitoring of blood glucose or 

use of continuous glucose monitoring systems enable patients to adjust 
therapy in real time [11,15]. 

Conclusion and Recommendations 

In conclusion, Diabetes Mellitus is a complex, chronic metabolic disorder 
with far-reaching health consequences. Its rising prevalence globally makes 

it a priority for health systems, policymakers, and individuals. While there 

is currently no cure for most forms of diabetes, it can be effectively 
managed. From a public health perspective, diabetes imposes a substantial 

economic burden due to direct medical costs and indirect costs from 

disability and lost productivity. Health systems must prioritize integrated 
care models that link primary care with specialist services. Use of 

technology such as continuous glucose monitoring, insulin pumps, and 

telemedicine has improved outcomes but also highlights disparities in 

access. Health equity must be central to diabetes strategies to ensure that 

vulnerable populations are not left behind. 

The evidence is clear that early diagnosis, individualized glycemic targets, 
comprehensive risk factor management, patient education, and prevention 

of complications lead to better outcomes and longer, healthier lives. 

Authorized guidelines from WHO and ADA emphasize that diabetes care 
must be patient-centered, evidence-based, and continuous. Future progress 

will depend on advances in precision medicine, technology, and public 

health interventions aimed at prevention. Ultimately, reducing the burden 
of diabetes requires coordinated action at the individual, community, and 

global levels to promote healthy lifestyles, ensure access to quality care, and 

support people living with this condition to thrive. 
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