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Abstract

Problem: Managing both glycemic control and obesity in patients with type 2
diabetes presents a significant challenge in clinical practice. Traditional therapies
for type 2 diabetes tend to focus on controlling blood sugar levels
(hyperglycemia) or managing weight, but rarely address both aspects efficiently.
While some medications excel at lowering glucose levels, they may not
significantly impact weight loss or may even contribute to weight gain, which can
complicate overall disease management. This has led to a search for newer
therapeutic approaches, such as tirzepatide, which aim to tackle both
hyperglycemia and weight management more effectively. Approach: This review
evaluates the therapeutic potential of tirzepatide, a dual agonist for glucose-
dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1 (GLP-1)
receptors, focusing on its impact on glycemic control, cardiovascular outcomes,
and weight management. Findings: Tirzepatide offers superior glycemic control
compared to traditional therapies, significantly reduces body weight, and
demonstrates a favorable cardiovascular risk profile. These benefits arise from its
ability to enhance insulin secretion, suppress glucagon levels, curb appetite.
Conclusion: Tirzepatide stands out as an innovative treatment for type 2 diabetes
and obesity, addressing both conditions effectively while offering cardiovascular
protection.

Keywords: Tirzepatide, Type 2 diabetes, Obesity, GIP, GLP-1, Glycemic control,
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Introduction

Type 2 diabetes and obesity is prevalent in a global scale and is still rising,
presenting challenges for healthcare professionals. Traditional treatment are often
unable in managing glycemic control and obesity, which are the major risk factors
for cardiovascular diseases. Tirzepatide is a novel dual agonist for GIP and GLP-1
receptors, has emerged as a promising therapeutic option and it address these
challenges. This review discusses the efficacy and safety of tirzepatide in
managing type 2 diabetes, obesity treatment and associated cardiovascular
outcomes.
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Mechanism of Action

Tirzepatide acts on both GIP and GLP-1 receptors, these are the two key
hormones involved in glucose regulation and appetite control. The activation of
GLP-1 receptors enhances insulin secretion in a glucose-dependent manner, it
also suppresses glucagon release, and slows gastric emptying, which collectively
improve glycemic control (1, 2). Meanwhile, the stimulation of GIP receptors
further improves insulin secretion and the evidence suggesting that GIP may also
play a part in fat metabolism and energy homeostasis (3). By targeting both
receptors, tirzepatide offers a more comprehensive approach to managing the
complex metabolic derangements seen in type 2 diabetes and obesity (4).

Efficacy in Glycemic Control

Clinical trials have demonstrated that tirzepatide provides superior glycemic
control compared to existing treatments. In the SURPASS ftrials, tirzepatide
significantly reduced hemoglobin Alc (HbAlc) levels compared to both placebo
and the GLP-1 receptor agonist semaglutide (5). The SURPASS-5 trial, for instance,
compared tirzepatide with placebo in patients receiving insulin glargine and
found that tirzepatide significantly reduced hemoglobin Alc (HbAlc) levels
(30).This reduction in HbAlc is attributed to tirzepatide’s dual action on both
insulin secretion and glucagon suppression, which leads to better postprandial
glucose control (6).Another study highlighted that tirzepatide outperformed other
GLP-1 receptor agonists, such as semaglutide, in reducing blood glucose levels
and improving insulin sensitivity (47). Furthermore, tirzepatide has been shown to
achieve these glycemic improvements with a lower risk of hypoglycemia, making
it a safer option for patients with type 2 diabetes (7).

Impact on Weight Loss

One of the most compelling benefits of tirzepatide is its effect on weight
reduction. In addition to its glycemic benefits, tirzepatide has been shown to
promote significant weight loss in patients with type 2 diabetes and obesity. This
is primarily due to its appetite-suppressing effects, mediated through GLP-1
receptor activation (8).The SURMOUNT-1 and SURMOUNT-2 trials revealed that
patients treated with tirzepatide experienced significant reductions in body
weight, with many achieving a weight loss of more than 15% (60). In the SURPASS-
1 and SURPASS-2 trials, tirzepatide resulted in greater weight loss compared to
semaglutide and other conventional therapies (9). The degree of weight reduction
observed with tirzepatide is clinically meaningful, with many patients achieving
more than 10% weight loss from baseline (10, 11).These outcomes were further
supported by a meta-analysis, which confirmed the superiority of tirzepatide in
inducing weight loss compared to other antidiabetic drugs (51).
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Cardiovascular Outcomes

Beyond glycemic control and weight loss, tirzepatide offers additional
cardiometabolic benefits. Studies have shown that tirzepatide reduces
cardiovascular risk factors such as blood pressure, cholesterol levels, and
triglycerides (34, 45). The drug's ability to lower cardiovascular events is
particularly important for patients with type 2 diabetes, who are at a heightened
risk of heart disease. The dual action on GIP and GLP-1 receptors not only
improves metabolic health but also provides protective effects on the heart and
vasculature (46). A pre-specified meta-analysis of cardiovascular events in
tirzepatide-treated patients revealed a reduced risk of major adverse
cardiovascular events (MACE) compared to placebo (12). These findings are
further supported by studies showing tirzepatide’s ability to improve
cardiometabolic risk factors, such as reducing blood pressure, improving lipid
profiles, and decreasing inflammation markers (13, 14).

Safety Profile

Tirzepatide has been generally well-tolerated in clinical trials. The most common
adverse events reported are gastrointestinal in nature, including nausea, vomiting,
and diarrhoea, which are consistent with the side effects observed with other
GLP-1 receptor agonists (15, 36). However, these side effects are often transient
and tend to diminish over time. Importantly, tirzepatide has not been associated
with an increased risk of severe hypoglycemia, making it a safer option for long-
term use in patients with type 2 diabetes (16). Additionally, tirzepatide’s dual
mechanism does not appear to exacerbate cardiovascular risk factors, further
supporting its safety profile (17).However, rare cases of tirzepatide-induced
ketoacidosis have been reported, particularly in non-diabetic patients,
underscoring the need for cautious use in specific populations (61). Long-term
studies are ongoing to fully assess the safety of tirzepatide, but current data
indicate a favorable risk-benefit profile.

Comparison with Semaglutide

Tirzepatide has often been compared with semaglutide, another GLP-1 receptor
agonist, due to their similar mechanisms of action. However, tirzepatide offers
several advantages over semaglutide, particularly in terms of glycemic control
and weight loss (47, 56). In head-to-head trials, tirzepatide consistently
outperformed semaglutide in reducing HbAlc levels and promoting weight loss
(18). Furthermore, tirzepatide’s dual action on both GIP and GLP-1 receptors may
confer additional metabolic benefits, such as improved lipid metabolism and
enhanced insulin sensitivity (19,20). These advantages make tirzepatide a more
comprehensive option for patients who require both glycemic control and weight
management.
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Clinical Implications

The introduction of tirzepatide into clinical practice has the potential to
revolutionize the management of type 2 diabetes and obesity. Its dual action on
GIP and GLP-1 receptors addresses both glycemic control and weight reduction,
two critical factors in the management of these conditions (21). Moreover,
tirzepatide’s favorable cardiovascular profile makes it an attractive option for
patients at high risk of cardiovascular disease (22). As obesity and diabetes
continue to increase in prevalence worldwide, tirzepatide offers a novel and
effective therapeutic option for managing these conditions holistically (23).

Future Directions

The future of tirzepatide looks promising, with ongoing research exploring its
potential in various therapeutic areas. Studies are investigating its effects on non-
alcoholic fatty liver disease (NAFLD), its use in combination with other
antidiabetic agents, and its long-term impact on cardiovascular outcomes (33, 37).
The dual GIP/GLP-1 receptor agonist tirzepatide is among the furthest developed
multi-agonists for diabetes care and has so far displayed promising
nephroprotective effects (64). Additionally, there is growing interest in the
potential of tirzepatide to address the global obesity epidemic, positioning it as a
cornerstone in the treatment of metabolic disorders.

Conclusion

Tirzepatide marks a major breakthrough in the management of type 2 diabetes
and obesity.Its dual mechanism of action provides superior glycemic control,
substantial weight loss, and a reduced risk of cardiovascular events. As clinical
experience with tirzepatide grows, it is likely to become a cornerstone in the
management of metabolic diseases. Future studies will continue to elucidate its
long-term benefits and potential applications in broader patient populations.
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