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INTRODUCTION

Obesity is a significant global health concern, linked to var-
ious chronic diseases and elevated healthcare costs. GLP-1
receptor agonists like Semaglutide, Tirzepatide, and Li-
raglutide are prominent for their efficacy in weight reduc-
tion and metabolic improvement. They work by enhancing
glucose-dependent insulin secretion and suppressing ap-
petite.

OBJECTIVE

Our study seeks to assess the safety profiles of the GLP-1
receptor agonists Semaglutide and Tirzepatide against the
established agent Liraglutide. We aim to better understand
their relative safety in terms of serious events, hospitaliza-
tions, deaths, and various adverse reactions, including gas-
trointestinal, psychiatric, and nervous system disorders.

METHODS

The US Food and Drug Administration’s Adverse Event Re-
ports System (FAERS) database was queried for Semaglu-
tide, Tirzepatide, and Liraglutide in obesity. Demographics
of adult patients were recorded along with adverse reac-
tions on these drugs. Analysis was performed using risk ra-
tio (RR) with 95% confidence interval (CI) and statistical
significance P < 0.05.

RESULTS

A dataset of 1713 reported adverse event cases of obese pa-
tients treated with Semaglutide, Tirzepatide, and Liraglu-

tide until December 31, 2024, was extracted from the FAERS
database. 75.9% were female. Patients on Tirzepatide ex-
perienced a significantly higher risk of hospitalizations (RR
3.13, 95% CI: 2.75-3.55) and serious events (RR 1.15, 95%
CI: 1.04-1.29) compared to Liraglutide users. Semaglutide
also exhibited increased serious events (RR 1.21, 95% CI:
1.12-1.31). Gastrointestinal disorders (RR 0.82) and general
disorders (0.8) were significantly low in Semaglutide when
compared to Liraglutide. Tirzepatide had significantly
lower risk of hepatobiliary (RR 0.14), infections (RR 0.45)
and gastrointestinal (RR 0.5) disorders when compared to
Liraglutide. The occurrence of eye, skin, psychiatry, ner-
vous disorders and injury were significantly higher in
Semaglutide, while there was no statistical difference in eye
and nervous disorders in Tirzepatide. There was no statis-
tical significance between rates of hepatobiliary and infec-
tions in Semaglutide and Liraglutide. Incorporating gender
did not yield any statistical significance.

DISCUSSION

The elevated risks of hospitalizations associated with
Tirzepatide suggest a concerning safety profile that merits
cautious use and continuous monitoring. Although
Semaglutide and Tirzepatide provide substantial metabolic
benefits, their adverse effect profiles require careful patient
selection and post-marketing surveillance to optimize
treatment strategies.
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