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Abstract 
Diabetes mellitus is one of the most prevalent endocrine disorders globally, characterized by chronic high 
blood sugar levels due to either insulin deficiency or resistance. The two main types of diabetes, Type 1 
(T1DM) and Type 2 (T2DM), pose significant health challenges. Type 1 diabetes is an autoimmune 
condition that primarily affects children and young adults, while Type 2 diabetes, characterized by insulin 
resistance, is predominantly found in adults and is increasingly common in low- and middle-income 
countries. This review highlights the rising global prevalence of diabetes, with projections indicating that 
by 2030, over 550 million people will be affected. The disease contributes to a variety of severe 
complications, including cardiovascular disease, kidney failure, retinopathy, nerve damage, and 
amputations, significantly impacting individuals' quality of life and healthcare systems. The primary 
objective of diabetes management is to maintain blood glucose levels within a target range to reduce the 
risk of long-term complications. This is achieved through a combination of lifestyle modifications, such 
as diet and physical activity, and pharmacological therapies. Insulin therapy remains essential for 
managing T1DM, while oral antidiabetic drugs (OADs) are often the first-line treatment for T2DM. 
Despite the availability of various treatment options, managing diabetes effectively requires a personalized 
approach, considering individual factors and disease progression. This review emphasizes the importance 
of early diagnosis, prevention strategies, and the role of both pharmacological and non-pharmacological 
interventions in the management of diabetes mellitus. 
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Introduction 
 
Diabetes is the most common endocrine disease. 
It is a combination of several conditions that 
frequently appear with incidents of high blood 
sugar and glucose intolerance. Insulin deficiency 
or the pancreas' insufficient synthesis of insulin 
is the cause of this disease.[1] It has been shown 
to damage several systems of the body, including 
the heart, kidneys, eyes, blood vessels, and 
nerves.[2] Diabetes mellitus increases the risk of 
several implications including peripheral 
vascular disease, cardiovascular disease, stroke, 
vision loss, retinopathy, loss of limbs nerve 
damage, kidney failure, etc.[3] According to 
reports, 4.6 million people died from Diabetes in 
2011, whereas 366 million people had the 
disease.[4] In 2030, there are expected to be 552 

million individuals with diabetes mellitus. In 
every country, the number of persons with type 2 
diabetes (T2DM) is increasing, and 80% of 
people with DM live in countries with low or 
middle incomes. [5]The primary goal of 
antidiabetic treatment is to maintain blood 
glucose levels within a target range, thus 
reducing the risk of long-term complications. 
The treatment strategy often includes lifestyle 
changes like diet modification and regular 
physical activity. Pharmacological therapy is an 
essential component for managing diabetes, and 
it involves both insulin therapy and the use of 
oral antidiabetic drugs (OADs). Insulin therapy 
is a cornerstone for managing Type 1 diabetes 
and is also prescribed for some individuals with 
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Type 2 diabetes, especially when oral 
medications are not sufficient to control blood 
glucose. Insulin helps lower blood glucose by 
facilitating glucose uptake into cells, thereby 
preventing hyperglycemia. However, insulin 
therapy requires careful dosing and monitoring to 
avoid the risk of hypoglycemia.[6] The treatment 
of diabetes involves a combination of lifestyle 
changes and pharmacological interventions. 
While lifestyle modifications, such as 
maintaining a healthy diet, engaging in regular 
physical activity, and controlling weight, are 
essential in managing both types of diabetes, 
pharmacological treatments play a crucial role in 
blood glucose control, particularly in T2D. 
Antidiabetic drugs are used to control blood 
sugar levels, alleviate symptoms, and prevent 
long-term complications. These drugs can be 
categorized into various classes based on their 
mechanisms of action, such as oral medications 
and injectable agents. [7]Diabetes mellitus is 
divided into two categories: type 1 (insulin-
dependent) and type 2 (noninsulin-dependent). 
As opposed to type 2 diabetes, which is defined 
by systemic insulin resistance and decreased 
insulin production, type 1 diabetes is an 
autoimmune illness characterized by an 
inflammatory response in and around islets, 
followed by the selective death of cells that 
secrete insulin. [8] Type 1 diabetes (T1DM), also 
known as childhood diabetes, frequently occurs 
in children and young people.  
This type of diabetes only affects 5% of patients. 
T2DM is responsible for 90% to 95% of each 
case of diabetes and is the most frequent type of 
the disease. [9] 

Rationale:  
Type 1 (T1DM) and Type 2 (T2DM), lies in the 
growing global prevalence of the disease and its 
significant health and economic impacts. 
Diabetes is a leading cause of morbidity and 
mortality worldwide, affecting millions and 
resulting in complications that can severely 
impair an individual’s quality of life. The fact 
that 80% of individuals with diabetes live in low- 

and middle-income countries underscores the 
need for targeted interventions in these regions, 
where access to healthcare and diabetes 
management resources may be limited. As the 
number of diabetes cases continues to rise—
predicted to reach 552 million by 2030—the 
urgency for effective prevention, early detection, 
and treatment becomes ever more pressing. The 
increasing burden of diabetes is compounded by 
its complications, which can lead to life-
threatening conditions such as cardiovascular 
disease, kidney failure, vision loss, and nerve 
damage. These complications not only threaten 
the health of individuals but also place a 
substantial strain on healthcare systems, driving 
up medical costs and diverting resources. Type 2 
diabetes, which accounts for the majority of 
cases, is strongly linked to lifestyle factors such 
as obesity, physical inactivity, and poor diet. This 
makes the role of lifestyle changes, such as diet 
modification and regular exercise, central to both 
preventing and managing the disease. 

• Epidemiology and Etiology of Type 1 
Diabetes (IDDM): 

About 20 million people worldwide suffering 
with type 1 diabetes, which is responsible for 
10% of all cases of the disease. [10]All age 
groups are affected by type 1 diabetes; however, 
most people receive a diagnosis between the ages 
of 4 and 5 or in their teens and early maturity. 
[11]Type 1 diabetes is becoming more common. 
The incidence of asthma in children under the age 
of 15 has increased by 3.4% on average per year 
through Europe.[12] with children under the age 
of five having the highest increase .[13]An 
autoimmune response to proteins found in the 
pancreatic islets cells causes type 1 diabetes.[14] 
Family members of IDDM patients have a higher 
frequency of autoimmune illnesses, and there is 
a clear correlation between IDDM and other 
endocrine auto immunities, such as Addison's 
disease.  
Ø Pathogenesis of Type 1 diabetes mellitus  
Type 1 diabetes mellitus (T1DM) is an 
autoimmune disease where the immune system 
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mistakenly attacks and destroys the insulin-
producing β-cells in the pancreas. The cause of 
T1DM is a combination of genetic and 
environmental factors. Genetic predisposition 
plays a key role, particularly involving specific 
variations in the HLA gene region, such as HLA-
DR3 and HLA-DR4, which make individuals 
more susceptible to immune attacks on β-cells. 
However, genetics alone do not cause the 
disease; environmental triggers are also 
necessary. These may include viral infections 
like coxsackievirus, which can initiate an 
immune response against the β-cells. Early-life 
factors, such as diet, may also contribute to the 
disease, though the evidence is still not 
conclusive. In the immune system’s response, the 
body produces autoantibodies that target specific 
components of β-cells, such as glutamic acid 
decarboxylase (GAD65) and insulin. Along with 
autoantibodies, T-cells (a type of immune cell) 
attack and destroy the β-cells. This leads to 
insulitis, an inflammatory condition where 
immune cells invade the pancreatic islets. Over 
time, as more β-cells are destroyed, the pancreas 
loses its ability to produce insulin, a hormone 
needed to regulate blood sugar. Without insulin, 
blood sugar levels rise, leading to symptoms like 
frequent urination, extreme thirst, and weight 
loss. The diagnosis of T1DM is confirmed by 
blood tests showing high blood sugar levels and 
the presence of specific autoantibodies. This 
progressive destruction of β-cells results in 
lifelong insulin dependency for affected 
individuals. [15,16,17] 

• Epidemiology of Type 2 Diabetes: 
Type 2 diabetes mellitus (T2DM) is one of the 
most significant global public health challenges, 
with its prevalence steadily rising in both 
developed and developing countries. According 
to the World Health Organization (WHO), more 
than 400 million people worldwide are affected 
by diabetes, with approximately 90-95% of these 
cases being type 2 diabetes. [18]The global 
prevalence of T2DM continues to increase, 
driven largely by factors such as population 

aging, urbanization, sedentary lifestyles, and 
changes in dietary patterns. 

Ø Global Prevalence and Trends 
The global burden of T2DM is expected to rise 
further, with estimates predicting that the number 
of people with diabetes will reach nearly 700 
million by 2045. [19]This sharp increase is 
primarily attributed to the rapid urbanization and 
adoption of unhealthy lifestyle behaviours, 
especially in low- and middle-income countries. 
The highest rates of T2DM are found in regions 
such as the Middle East, North Africa, and the 
Pacific Islands, where obesity and poor dietary 
habits are highly prevalent. In terms of age, 
T2DM typically affects individuals over 45 years 
of age, though it is becoming increasingly 
common among younger populations. The age of 
onset has been dropping, with rising numbers of 
adolescents and young adults being diagnosed 
with T2DM, a trend strongly linked to the global 
obesity epidemic. [20]In the United States, the 
Centres for Disease Control and Prevention 
(CDC) reports that about 1 in 10 adults have 
diabetes, with a substantial proportion of these 
cases being undiagnosed. The rising prevalence 
in younger populations highlights the growing 
concern of early-onset diabetes, which can lead 
to increased morbidity and mortality if not 
effectively managed. 
Ø Ethnic and Racial Disparities 
T2DM also exhibits significant ethnic and racial 
disparities. In the United States, certain ethnic 
groups are at a higher risk of developing T2DM. 
Native Americans, African Americans, 
Hispanic/Latino populations, and Pacific 
Islanders have a substantially higher risk of 
developing diabetes compared to non-Hispanic 
White individuals.[19] These disparities can be 
attributed to a complex interplay of genetic 
predisposition, socioeconomic factors, and 
cultural lifestyle habits. Genetic factors may 
influence insulin sensitivity and β-cell function, 
which are crucial in the pathogenesis of T2DM. 
Environmental factors, such as socioeconomic 
status, access to healthcare, and lifestyle 
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behaviours (including diet and physical activity), 
also contribute to these disparities. [21] 

Ø Gender Differences 
While T2DM is more common in both men and 
women globally, gender differences exist in its 
clinical presentation and progression. In general, 
men tend to develop T2DM at a younger age and 
may experience more severe complications 
earlier. Women, on the other hand, may be more 
prone to developing diabetes during pregnancy 
(gestational diabetes), which is a known risk 
factor for developing T2DM later in life. 
[22]Additionally, postmenopausal women have 
an increased risk of T2DM due to hormonal 
changes that affect insulin sensitivity and fat 
distribution, particularly abdominal obesity. 

Ø Complications and Comorbidities 
T2DM is associated with numerous 
complications that can affect nearly every organ 
system in the body. Cardiovascular disease 
(CVD) is the leading cause of morbidity and 
mortality in individuals with T2DM. These 
patients are also at a higher risk of developing 
diabetic retinopathy, nephropathy, neuropathy, 
and amputations. The presence of comorbidities, 
such as hypertension, dyslipidaemia, and obesity, 
further exacerbates the risk of cardiovascular 
events and complications. [23]The financial 
burden of T2DM is also significant, as it accounts 
for a large portion of healthcare expenditures due 
to both direct medical costs and lost productivity. 

• Aetiology of Type 2 Diabetes: 
The ethology of T2DM is multifactorial, 
involving complex interactions between genetic 
predisposition, environmental factors, and 
lifestyle choices. Unlike type 1 diabetes, which is 
an autoimmune disorder, T2DM primarily 
involves insulin resistance and β-cell 
dysfunction, resulting in impaired glucose 
regulation and elevated blood glucose levels. The 
following are key factors in the pathogenesis of 
T2DM: 
Ø Genetic Factors 

Genetic susceptibility plays a crucial role in the 
development of T2DM. First-degree relatives of 
individuals with T2DM have a significantly 
higher risk of developing the disease themselves. 
Several genetic variants associated with insulin 
resistance, β-cell function, and glucose 
metabolism have been identified, although no 
single gene has been found to cause T2DM. The 
polygenic nature of the disease means that 
multiple genetic factors contribute to the risk, 
making it difficult to predict individual 
susceptibility based solely on genetics. The 
TCF7L2 gene has been particularly implicated in 
T2DM, as it is involved in insulin secretion and 
glucose metabolism. [24]Family history remains 
one of the strongest risk factors for T2DM, 
indicating that genetic predisposition is an 
important component of the disease. However, 
genetic factors alone are insufficient to cause the 
condition, and environmental and lifestyle 
factors play a significant role in its onset and 
progression. 

Ø Obesity and Insulin Resistance 
Obesity is the most significant environmental 
risk factor for developing T2DM, and the rising 
rates of obesity are directly linked to the increase 
in T2DM cases worldwide. Abdominal obesity is 
closely associated with insulin resistance, which 
is a hallmark of T2DM. Adipose tissue, 
especially visceral fat, releases pro-inflammatory 
cytokines such as tumour necrosis factor-alpha 
(TNF-α) and interleukin-6 (IL-6), which 
contribute to the development of insulin 
resistance by impairing insulin signalling 
pathways.[25] Insulin resistance occurs when the 
body’s cells become less responsive to the effects 
of insulin, leading to higher insulin levels 
(hyperinsulinemia) as the pancreas tries to 
compensate for the reduced effectiveness of 
insulin. Over time, β-cells in the pancreas can no 
longer keep up with the demand for insulin, 
leading to β-cell dysfunction and eventual 
pancreatic β-cell failure. 
Ø Dietary Factors and Physical Inactivity 
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Diet plays a central role in the development of 
T2DM. Diets high in refined sugars, unhealthy 
fats, and processed foods increase the risk of 
insulin resistance and metabolic syndrome, 
which includes obesity, hypertension, and 
dyslipidaemia. The consumption of sugary 
beverages, high-fat foods, and low-fibre diets can 
contribute to weight gain, abdominal obesity, and 
increased insulin resistance. On the other hand, a 
diet rich in whole grains, fruits, vegetables, and 
healthy fats can improve insulin sensitivity and 
help prevent the onset of T2DM. [26]Physical 
inactivity is another critical factor in the 
development of T2DM. Regular physical activity 
helps improve insulin sensitivity and aids in 
weight management. Sedentary lifestyles, which 
are increasingly common due to modern work 
and leisure activities, contribute significantly to 
the development of insulin resistance and 
metabolic dysfunction. 

Ø Age and Hormonal Changes 
Age is a significant risk factor for T2DM. As 
people age, there is a gradual decline in insulin 
sensitivity, and β-cell function may decline over 
time. Hormonal changes, particularly in 
postmenopausal women, can also affect the 
development of T2DM. Strogen has been shown 
to improve insulin sensitivity, and its decline 
after menopause may contribute to the increased 
risk of T2DM in older women. [27] 

Ø Other Risk Factors 

Other factors that increase the risk of T2DM 
include hypertension, dyslipidaemia, and 
gestational diabetes. Women who have had 
gestational diabetes during pregnancy are at a 
significantly higher risk of developing T2DM 
later in life. Additionally, individuals with 
metabolic syndrome, a cluster of conditions 
including abdominal obesity, high blood 
pressure, and abnormal cholesterol levels, are at 
an elevated risk of developing T2DM [28]. 
Drug Used In Treatment Of Type - 2 Diabetes 
mellitus: (Semaglutide)  
§ Introduction: 
Semaglutide is a medication developed as a long-
acting glucagon-like peptide-1 (GLP-1) receptor 
agonist. It was first approved for use in 2017 by 
the U.S. Food and Drug Administration (FDA) 
for the treatment of type 2 diabetes under the 
brand name Ozempic. [29]It is a synthetic 
equivalent of the hormone that the intestinal tract 
naturally manufactures, glucagon-like peptide-1 
(GLP-1) receptor agonist, which is essential for 
controlling blood sugar levels. In order to control 
blood glucose levels and promote satiety, 
semaglutide simulates the actions of GLP-1 by 
increasing insulin secretion in response to meals, 
inhibiting glucagon release, and slowing stomach 
evacuation. [30] 
§ Mechanism of action:

 
[31]       Figure 1: Mechanism of action of semaglutide 
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Ø GLP-1 Receptor Activation: 

• Semaglutide mimics the action of the 
naturally occurring hormone GLP-1, which is 
released from the intestines after food intake. 
By binding to GLP-1 receptors in the 
pancreas, semaglutide stimulates insulin 
secretion in a glucose-dependent manner, 
meaning it only stimulates insulin release 
when blood glucose levels are elevated. This 
helps lower postprandial (after-meal) blood 
glucose levels. 

Ø Inhibition of Glucagon Secretion: 

• Glucagon is a hormone produced by the 
pancreas that increases glucose production in 
the liver. Semaglutide suppresses glucagon 
release, which reduces hepatic glucose 
production, further contributing to improved 
glycemic control, especially during fasting 
states. [32] 

Ø Slowing of Gastric Emptying: 

• Semaglutide slows gastric emptying, which 
reduces the rate at which food leaves the 
stomach and slows the absorption of glucose 
into the bloodstream. This helps prevent 
rapid spikes in blood glucose levels after 
meals. [33] 

Ø Reduction in Appetite and Weight Loss: 

• Through its effects on the brain, semaglutide 
promotes satiety (feeling of fullness), which 
can reduce food intake and lead to weight 
loss. This is particularly beneficial in 
managing obesity, which often coexists with 
type 2 diabetes. 

Ø Potential Beta-cell Preservation: 

• GLP-1 receptor activation may also have 
protective effects on pancreatic beta-cells 
(cells that produce insulin), potentially 
improving or preserving insulin secretion 
over time, although this effect is still under 
investigation. [34] 

Ø Clinical efficacy of semaglutide: 

1. Semaglutide for Type 2 Diabetes: 

• SUSTAIN-1 Trial (2017): In the SUSTAIN-
1 trial, semaglutide was shown to 
significantly reduce HbA1c levels and body 
weight in patients with type 2 diabetes 
compared to placebo. The reduction in 
HbA1c was 1.5–1.8%, and patients lost about 
4.5–6 kg of body weight on average. [35] 

2. Semaglutide for Cardiovascular 
Outcomes: 

 

• SUSTAIN-6 Trial (2016): The SUSTAIN-6 
trial showed that semaglutide significantly 
reduced the risk of cardiovascular events, 
including heart attack and stroke, by 26% 
compared to placebo in patients with type 2 
diabetes and established cardiovascular 
disease or at high risk.[36] 

3. Semaglutide for Obesity (STEP Trials): 

• STEP 1 Trial (2021): In the STEP 1 trial, 
semaglutide demonstrated significant weight 
loss in patients with obesity or overweight. 
Participants treated with 2.4 mg of 
semaglutide lost an average of 14.9% of their 
body weight compared to 2.4% in the placebo 
group.[37] 

4. Semaglutide for Weight Loss in Type 2 
Diabetes: 

• SUSTAIN-7 Trial (2018): The SUSTAIN-7 
trial demonstrated that semaglutide was more 
effective in reducing body weight compared 
to other GLP-1 receptor agonists (liraglutide) 
in patients with type 2 diabetes. The weight 
loss was significantly greater with 
semaglutide (about 4.5–6 kg) after 40 weeks. 
[38] 

Ø Administration and Dosage of 
Semaglutide: 

Semaglutide is available in two primary 
formulations: one for type 2 diabetes and the 
other for obesity management. Both are 
administered via subcutaneous injection. 
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1. Semaglutide for Type 2 Diabetes: 

• Brand Name: Ozempic 
• Dosage Form: Subcutaneous injection (SC) 
• Starting Dose: 0.25 mg once weekly for 4 

weeks. This is intended as a titration to 
minimize gastrointestinal side effects. 

• Maintenance Dose: After the initial 4-week 
period, the dose is increased to 0.5 mg once 
weekly. 

• Maximum Dose: If additional glycemic 
control is needed, the dose can be increased 
to 1 mg once weekly. In some patients, 
further increases to 2 mg may be appropriate 
(based on the individual’s glycemic control). 

• Administration: The injection is administered 
once a week on the same day each week, with 
or without food, at any time of day. It can be 
injected into the thigh, abdomen, or upper 
arm. 

• Adjustment for Renal Impairment: 
Semaglutide is not recommended in patients 
with severe renal impairment (eGFR <30 
mL/min/1.73 m²) or end-stage renal 
disease.[39] 

2. Semaglutide for Weight Management in 
Obesity: 

• Brand Name: Wegovy 
• Dosage Form: Subcutaneous injection (SC) 
• Starting Dose: 0.25 mg once weekly for 4 

weeks, to minimize gastrointestinal side 
effects. 

• Titration: The dose is gradually increased 
every 4 weeks to allow for better tolerance: 

o Week 1-4: 0.25 mg once weekly 
o Week 5-8: 0.5 mg once weekly 
o Week 9-12: 1 mg once weekly 
o Week 13-16: 1.7 mg once weekly 
o Maintenance Dose: After week 16, the target 

maintenance dose is 2.4 mg once weekly. 
• Maximum Dose: The maximum dose is 2.4 

mg once weekly. 
• Administration: Similar to Ozempic, the 

injection is administered once a week on the 
same day, at any time of day, with or without 

food. It can be injected in the abdomen, thigh, 
or upper arm. [40] 

Ø Safety and Side Effects of Semaglutide: 
Semaglutide is generally well-tolerated, but like 
all medications, it can cause side effects. 
§ Common Side Effects: The most common 

side effects of semaglutide are 
gastrointestinal in nature. These include: 

1. Nausea: This is the most commonly reported 
side effect, especially during the initial weeks 
of treatment. The risk of nausea is higher at 
the start of the dose titration. 

2. Vomiting: Some patients may experience 
vomiting, particularly when the dose is 
increased too rapidly. 

3. Diarrhoea: Gastrointestinal discomfort, 
including diarrhoea, is common. 

4. Abdominal Pain: Some individuals report 
discomfort in the stomach area. 

5. Constipation: Although less common, 
constipation can occur. [41] 

§ Serious Side Effects: Some serious side 
effects may occur, though they are less 
common. These include: 

1. Pancreatitis: Acute pancreatitis is a serious 
and rare side effect. Patients with a history of 
pancreatitis or gallstones should be 
monitored closely. 

2. Thyroid C-cell Tumours: Animal studies 
have shown that semaglutide can cause 
thyroid C-cell tumours, though it is unknown 
whether the same effect occurs in humans. 
Patients with a family history of medullary 
thyroid carcinoma (MTC) or those with 
multiple endocrine neoplasia syndrome type 
2 (MEN 2) should avoid semaglutide. 

3. Hypoglycemia: While semaglutide itself 
does not cause hypoglycemia, it may increase 
the risk of low blood sugar when used in 
combination with other anti-diabetic 
medications (such as insulin or 
sulfonylureas). Monitoring blood glucose 
levels is essential, especially when adjusting 
doses of these medications. [42] 
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4. Kidney Injury: In some rare cases, 
semaglutide has been associated with acute 
kidney injury. Patients should be monitored 
for changes in renal function, particularly 
those with pre-existing kidney conditions. 

5. Gallbladder Disease: There is a potential 
increased risk of gallbladder disease, 
including gallstones, in patients taking 
semaglutide.[43] 

§ Precautions and Contraindications: 
1. Pregnancy and Breastfeeding: Semaglutide 

is not recommended during pregnancy. It is 
also not recommended while breastfeeding 
due to potential risks to the infant. 

2. Renal Impairment: Semaglutide should be 
used with caution in patients with renal 
impairment, particularly those with severe 
renal dysfunction. 

3. History of Pancreatitis or Thyroid 
Tumors: As mentioned, patients with a 
history of pancreatitis or thyroid cancers 
should avoid using semaglutide. 

4. Alcohol Consumption: Excessive alcohol 
consumption should be avoided, as it may 
exacerbate certain side effects such as 
hypoglycemia.[44] 

§ Interactions of Semaglutide with Other 
GLP-1 Receptor Agonists: 

1. Additive Effects on Gastrointestinal Side 
Effects: 

• Semaglutide and other GLP-1 receptor 
agonists (like liraglutide, dulaglutide, 
exenatide, etc.) share common 
gastrointestinal side effects such as 
nausea, vomiting, diarrhoea, and 
abdominal discomfort. Combining these 
medications could worsen these adverse 
effects without providing additional 
therapeutic benefit. 

2. Risk of Therapeutic Duplication: 

• Therapeutic duplication occurs when two 
medications with the same mechanism of 
action are used together, which does not 

increase efficacy but could lead to 
adverse effects. Combining semaglutide 
with another GLP-1 agonist like 
liraglutide or exenatide results in 
unnecessary overlap.[45] 

3. Increased Risk of Gastrointestinal 
Adverse Effects: 

• Combining semaglutide with another 
GLP-1 receptor agonist can increase the 
risk of severe gastrointestinal side effects 
such as nausea, vomiting, diarrhoea, and 
abdominal pain.[46] 

4. Potential Delayed Gastric Emptying: 

• Both semaglutide and other GLP-1 
receptor agonists like liraglutide delay 
gastric emptying, which could affect the 
absorption of other oral medications, 
leading to suboptimal drug 
absorption.[47] 

5. Pancreatic Cancer Risk: 

• Both semaglutide and other GLP-1 
receptor agonists have been associated 
with an increased risk of pancreatic 
cancer in animal studies. Although the 
risk in humans is not confirmed, 
combining these agents could potentially 
increase the risk.[48] 

§ Future Directions and Research of 
Semaglutide      

Semaglutide, as a GLP-1 receptor agonist, has 
already proven effective in managing type     2 
diabetes and obesity. However, ongoing research 
is exploring various new directions for this 
medication. 

Ø Expansion of Indications: 
a) Type 1 Diabetes 
Semaglutide is not currently approved for use in 
type 1 diabetes, but research is ongoing to 
explore its potential benefits in combination with 
insulin. Given its effects on insulin secretion and 
blood glucose regulation, semaglutide might help 
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improve glycemic control and reduce insulin 
requirements in people with type 1 diabetes.[49] 

b) Non-Alcoholic Steatohepatitis (NASH) 
Due to semaglutide's effects on weight loss and 
metabolic function, it is being studied for the 
treatment of NASH, a chronic liver disease 
related to obesity and type 2 diabetes. This could 
help prevent cirrhosis and liver cancer, which are 
significant concerns for patients with NASH 
[50]. 

Ø Long-Term Efficacy and Safety: 
a) Long-Term Weight Loss and Maintenance 
While semaglutide has shown significant short-
term weight loss benefits, long-term studies are 
essential to assess whether these effects are 
sustainable over years and its long-term safety 
profile, especially in the context of weight 
maintenance. [51] 

b) Cardiovascular Risk Reduction 
The SUSTAIN trials have shown cardiovascular 
benefits in patients with type 2 diabetes, and 
further research is focused on broader 
applications of semaglutide to reduce major 
cardiovascular events in high-risk patients. [52] 

Ø Development of New Formulations 
a) Oral Semaglutide 
Semaglutide’s oral formulation (Rybelsus) offers 
an alternative to injectable versions. Research 
continues to improve its bioavailability and 
optimize its use in patients who prefer oral 
medications. Long-term data are needed to assess 
its effectiveness and safety profile compared to 
the injectable form. [53] 
b) Extended Release and Other Delivery 

Methods 
Studies are looking into new methods of drug 
delivery, including extended-release 
formulations and non-injection routes (e.g., 
patches or inhalable forms). These advancements 
aim to improve patient adherence and reduce 
discomfort. [54] 

Conclusion:  
Diabetes mellitus continues to be a major global 
health challenge, with increasing prevalence 
rates and significant long-term health 
implications. The rise in Type 2 diabetes, largely 
driven by lifestyle factors such as poor diet and 
lack of physical activity, is contributing to the 
growing burden on healthcare systems, 
particularly in low- and middle-income 
countries. While Type 1 diabetes remains a 
critical health concern, it affects a smaller portion 
of the population, primarily children and young 
adults. Both types of diabetes are associated with 
serious complications, including cardiovascular 
disease, kidney failure, nerve damage, and 
retinopathy, which significantly diminish the 
quality of life and increase mortality rates. The 
management of diabetes requires a multifaceted 
approach that includes both lifestyle 
modifications and pharmacological 
interventions. Lifestyle changes, including 
dietary management, regular physical activity, 
and weight control, are foundational in 
preventing and managing the disease. However, 
pharmacological treatment plays an essential 
role, particularly in Type 2 diabetes, where oral 
antidiabetic drugs and, when necessary, insulin 
therapy are used to control blood glucose levels. 
Type 1 diabetes management is more reliant on 
insulin therapy, with careful monitoring to avoid 
complications such as hypoglycemia. As the 
global prevalence of diabetes continues to rise, it 
is imperative to emphasize the importance of 
early detection, prevention strategies, and the 
development of more effective and 
individualized treatment regimens. The goal of 
diabetes treatment remains the same: to manage 
blood glucose levels effectively and prevent 
complications. With advancements in medical 
therapies and increased awareness, there is hope 
for improved quality of life for individuals with 
diabetes. However, addressing the growing 
diabetes epidemic will require coordinated 
efforts across healthcare systems, policy makers, 
and communities to implement effective 
prevention and management strategies. 
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