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Tirzepatide: A Novel Drug in  
Type 2 Diabetes Mellitus 
On May 2022, the U.S. Food and Drug 
Administration (US-FDA) approved 
tirzepatide injection a novel treatment 
for Type 2 Diabetes Mellitus (T2DM). It 
uses a dually-targeted treatment and was 
found to be more effective than many 
current treatments. Eli Lilly and Company's 
Mounjaro™ (tirzepatide) new once-weekly 
dosing, works on both GIP (glucose-
dependent insulinotropic polypeptide) and 
GLP-1 (glucagon-like peptide-1) receptor 
agonist and it is indicated as an adjunct 
to diet and exercise to improve glycemic 
control in adults with T2DM. Being the 
first and only FDA-approved GIP and 
GLP-1 receptor agonist, tirzepatide is a 
single molecule that activates the body's 
receptors for GIP and GLP-1, which are 
natural incretin hormones.  Thus, it is also 
called a novel “twincretin”.  The approval was 
based on results from the clinical trial phase 
3 SURPASS program, which included active 
comparators of injectable semaglutide 1 
mg, insulin glargine and insulin degludec. 
The efficacy was evaluated for Mounjaro™ 
5 mg, 10 mg and 15 mg used alone or in 
combination with commonly prescribed 
diabetes medications, including metformin, 
sodium glucose co-transporter 2 (SGLT2) 
inhibitors, sulfonylureas and insulin glargine. 
Participants in the SURPASS program 

achieved average HbA1C reductions 
between 1.8% and 2.1% for Mounjaro™ 5 
mg and between 1.7% and 2.4% for both 
Mounjaro™ 10 mg and Mounjaro™ 15 mg. 
Even though it is not indicated for weight 
loss, mean change in body weight among 
patients treated with Mounjaro™ was 
between 12 lb. (5 mg) and 25 lb. (15 mg) on 
average.1 

Pharmacology

Tirzepatide is available in six doses (2.5 
mg, 5 mg, 7.5 mg, 10 mg, 12.5 mg, 15 mg) 
and comes in Lilly's well-established auto-
injector pen with a pre-attached, hidden 
needle that patients do not need to handle 
or see.1 

Tirzepatide is an analogue of GIP, a human 
hormone that stimulates the release of 
insulin from the pancreas. It is a linear 
polypeptide of 39 amino acids that has been 
chemically modified by lipidation to improve 
its uptake into cells and its resistance to 
metabolism. 

Tirzepatide has a greater affinity to GIP 
receptors than to GLP-1 receptors, and 
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Fig: The chemical structure of tirzepatide
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this dual agonist behavior has been 
shown to produce greater reductions of 
hyperglycemia compared to a selective 
GLP-1 receptor agonist.3 It mimics the 
actions of natural GIP at the GIP receptor. 
However, at the GLP-1 receptor, tirzepatide 
shows bias towards cAMP generation, 
rather than β-arrestin recruitment. This 
combination of preference towards GIP 
receptor and distinct signaling properties 
at GLP-1 suggest that this biased agonism 
increases insulin secretion.4 

It has half-life of approximately 5 days. The 
apparent population mean clearance of 
tirzepatide is 0.061 L/h. The mean steady-
state apparent clearance of tirzepatide was 
0.056 L/h.5 

The most frequently observed adverse 
effects are nausea, diarrhea and vomiting, 
which increased in incidence with the 
dosage amount.6  To a slightly lesser extent, 
patients also reported reduced appetite, 
dyspepsia, constipation, abdominal pain, 
dizziness and hypoglycaemia.6 Serious side 
effects includes pancreatitis, kidney failure, 
changes in vision, serious allergic reaction.1 

It is contraindicated in patients with a 
personal or family history of medullary 
thyroid carcinoma or in patients with Multiple 
Endocrine Neoplasia syndrome type 2.1 
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Drug-induced Diseases

A drug-induced disease is an unintended 
effect of a drug, which results in mortality 
or morbidity with symptoms sufficient to 
prompt a patient to seek medical attention 
and/or require hospitalization.1 Drug 
induced diseases also called as iatrogenic 
diseases, are well known but least studied 
entity. Drug induced disease can result from 

unanticipated or anticipated drug effects.2 
The concern for the drug induced diseases 
began in the late 19th century with the 
development of jaundice associated with 
the use of SALVARSAN. SALVARSAN was 
an organic arsenical drug which was used in 
the treatment of syphilis. This led to founding 
of the Food and Drug Administration (FDA), 
whose task was to enquire into the safety 
of new drugs before they were allowed to 
being marketed.1

Drug induced diseases can be of two major 

DRUG SAFETY
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types- predictable and unpredictable. 
Predictable type of drug induced diseases 
is the results of exaggeration of the 
pharmacological actions of the drugs 
whereas the unpredictable type are not 
related to the pharmacological actions of the 
drugs. Also depending on the seriousness 
of the diseases that the drugs might cause, 
it can also be classified as mild, moderate or 
severe. Most of the drug induced diseases 
are largely preventable when strict vigilance 
and proper periodic clinical and diagnostic 
monitoring are undertaken.

Drug-induced diseases can affect various 
organ systems of the body. Some of the 
important systems that can be affected by 
the drugs are discussed below:3

1. Cardiovascular system: Drug- induced 
cardiotoxicity is a major adverse effect 
that is a common drug-induced disease 
often encountered with many important 
drugs. Drugs like rofecoxib, tegaserod 
and sibutramine have been recalled from 
the market due to their concern over 
cardiovascular safety. Some of the drug 
induced cardiovascular diseases are 
listed below:

Drug- induced 
cardiovascular 

diseases
Examples of drugs

Drug-induced 
hypertension

Amphetamine, 
Bevacizumab, 
Bupropion, 
Celecoxib, 
Corticosteroids, 
Erythropoietin, 
Estrogen-
containing oral 
contraceptives, 
Sibutramine, 
Tacrolimus, 
Testosterone.

Drug induced 
acute coronary 
syndromes

Selective cox-2 
inhibitors, abacavir, 
didanosine, 
protease inhibitors, 
rosiglitazone.

Drug induced 
heart failure

Alpha-1 blokers, 
Anthracyclines, 
beta-blockers, 
Diltiazem, 
verapamil, 
Nifedipine, COX-2 
inhibitors, DPP-4 
inhibitors, NSAIDs

Valvular and 
pericardial 
diseases

Bromocriptine, 
Cabergoline, 
Dexfenfluramine, 
Pergolide

2. Drug-induced kidney diseases: It can 
be of two types: acute kidney injury and 
chronic kidney disease. Some common 
drugs causing kidney disease are ACE 
inhibitors, NSAIDs, Aminoglycosides, 
Amphotericin B, cisplatin, Acyclovir, 
Lithium.

3. Drug-induced skin disorders: Different 
types of drug induced skin disorders as 
commonly caused by drugs are tabulated 
below:5

Type
Common drugs 

causing them

Erythematous 
eruptions

Penicillins, 
cephalosporins, 
sulfonamides, 
anticonvulsants, 
allopurinol

Urticaria, 
angiodema

NSAIDs, 
antimicrobials, 
anticancer, 
ACE inhibitors, 
corticosteroids
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Fixed drug 
Eruptions

Tetracyclines, 
barbiturates, 
carbamazepine

Drug 
Hypersensitivity 
Syndrome

Allopurinol, 
sulfonamides, 
anticonvulsants, 
Phenytoin

Serum 
Sickness–Like 
Reactions

Cefaclor, 
minocycline, 
penicillin

Photosensitivity Quinolones, 
Amiodarone, 
psoralens, 
Antineoplastic 
agents

4.  Drugs induced GIT adverse effects: 

These are commonly encountered. 

Some of common drugs causing them 

are tabulated below: 1

Conditions
Common drugs 

causing them

Dyspepsia Taxanes, NSAIDs

Acute 
esophagitis

Tetracyclines, 
Bisphosphonates

Peptic Ulcer NSAIDs, 
corticosteroids

Inflammatory 
Bowel Disease

Rituximab, TNF 
inhibitors, NSAIDs

Colitis PPIs, statins, 
colchicines

5.  Hematology: Drugs can produce anaemia 
by reducing the production of RBCs (for 
example chloramphenicol, sulfonamides 
and carbamazepine) or destroying 
the formed RBCs through hemolysis 
(for example primaquine, penicillin and 
sulfonamides). Hemolysis is mainly of 
concern in patients with deficiency of 
enzyme glucose-6-phosphatase.
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