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Abstract

Introduction: Tirzepatide, a novel dual glucose-depend-
ent insulinotropic polypeptide (GIP) and glucagon-like
peptide-1 (GLP-1) receptor agonist, has revolutionized
the management of type 2 diabetes and obesity. Due
to its widespread use and chronic nature of treatment,
assessing its long-term safety, particularly concerning
cancer risk, is crucial. This descriptive review inves-
tigates existing research on the association between
Tirzepatide use and cancer development.

Methodology: A review of published articles, includ-
ing a meta-analysis of randomized controlled trials
(RCTs), a retrospective analysis of the FDA Adverse
Event Reporting System (FAERS) database, and
peer-reviewed articles, was conducted, focusing on
data from the last five years.

Results: Reviewed RCTs, primarily designed to evalu-
ate efficacy, showed no significant increase in overall
cancer events. Cases of pancreatitis were rare and
evenly distributed between Tirzepatide and placebo
groups in trials like SURMOUNT and SURPASS. Al-
though some studies reported transient, reversible
elevations in pancreatic enzymes, long-term follow-
up studies specifically designed to assess pancreatic
cancer risk are lacking, and the established link be-
tween chronic pancreatitis and pancreatic cancer ne-
cessitates caution. Regarding thyroid cancer, current
evidence from RCTs and meta-analyses, along with
FAERS data, does not conclusively link Tirzepatide to
an increased risk.

In conclusion, while Tirzepatide demonstrates remark-
able efficacy in weight loss and glycemic control, cur-
rent research, primarily from short-to-medium-term
clinical trials not specifically powered for cancer out-
comes, shows no firm evidence of an increased can-
cer risk. Future RCTs with cancer risk as a primary
outcome are essential to provide more definitive in-
sights into the long-term safety profile of Tirzepatide.
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Introduction

Obesity is a pandemic and many anti-obesity medications
have been formulated to target it, since it's a chronic
condition; patients usually will need to have these
medications for a long period of time and potentially be
exposed to side effects. Assessing the safety of these
medications is very important; the main aim of this
descriptive review is focusing on Tirzepatide medication
and its risk of cancer.

Tirzepatide is a revolutionized medication with dual-acting
glucose-dependent insulinotropic polypeptide (GIP) and
glucagon-like peptide 1 (GLP-1) receptor activation that
has significantly changed the treatment of type 2 diabetes
mellitus as an adjunct to diet and exercise. Tirzepatide
achieved better glycemic control, body weight reduction
in comparison with other anti-diabetic medication with
acceptable side effects ,

Tirzepatide has been introduced and marketed as the most
effective weight-loss medication of all times. Its sales from
the Lilly group; Mounjaro and Zepbound brands were 3.11
billion USA dollars and 1.26 billion dollars respectively
for Q3 of 2024 reflecting high demand and use of the
medication . Prior to the introduction of these injectable
medications, weight-loss surgery was the only effective
way to achieve long standing weight loss, yet surgery
was invasive and costly. The introduction of this class of
medication has proven to be effective and satisfactory for
patients.

Patients can get the medication by prescription or over the
counter (self-referral/online pharmacies), making it readily
available for use and difficult to track down reported side
effects. In the Middle East and from my practice most
patients get Tirzepatide over the counter and with minimal
interaction with a pharmacist. This puts these patients at
greater risk of side effects and potentially life-changing
effects if they carry risk factors, for example the history of
thyroid cancer or pancreatitis.

Tirzepatide shares side effects like those of other well
established GLP-1 medications, including gastrointestinal
symptoms, nausea, diarrhoea and vomiting, some of
which are dose dependent. Other side effects include
hypoglycemia, dizziness and abdominal pain to a lesser
extent. Various other side effects were mentioned in
literature, including pancreatitis risk .

Many studies have looked at various side effects and
safety profile of Tirzepatide. Cancer risk was explored in
a few research papers and within clinical trials, yet not
separately or specifically trialed for that reason. These
clinical trials were primarily aimed at proving efficacy and
might not have fully unveiled safety issues. The aim of
this descriptive review is to investigate research findings
linking the use of Tirzepatide and its cancer risk.

Methods

Published articles looking at cancer risk associated with
Tirzepatide were reviewed using online search engines;
time frame was within the last 5 years and included review
of a meta-analysis of randomized controlled trials (RCTs),
a retrospective analysis of adverse events that utilized
the FDA Adverse Event Reporting System (FAERS)
database and some other peer reviewed articles as well
as interesting case studies.

Tirzepatide and cancer risk
Theoretical risk of cancer was raised by studies linking
use of GLP1 to thyroid and pancreatic cancer.

Tirzepatide (GLP1-GIP) Receptor analogues are
contraindicated for use in any patient with personal or
family history of thyroid cancer (medullary) as well as
patients with multiple endocrine neoplasia type 2 (MEN2).
This contraindication was as a result of animal studies .
With this fact in mind, most studies and randomized trials
excluded such patients.

The association between risk of chronic pancreatitis and
pancreatic cancer is well established ; patients with a
history of chronic pancreatitis were also excluded from
large trials (like SCALE, STEP and SURMOUNT) making
it difficult to assess risk of developing pancreatic change/
cancer in this specific population.

The link between obesity and increased risk of cancer is
also well known, and patients who underwent weight loss
surgery had a reduced incidence of obesity-associated
cancers ', so it could be argued that Tirzepatide as a
weight loss agent potentially carries similar benefits and a
reduced risk of cancer.

A meta-analysis of randomized controlled trials (RCTs)
evaluating the use of Tirzepatide in T2DM, setting a
primary safety endpoint to be risk of any type of cancer
and secondary end points of specific cancer types - up to
April 24, 2024 , was reviewed and some interesting points
were evaluated.

9 RCTs enrolling adults with T2DM and with obesity were
included. Pediatric population/cancer patients — as well
as patients with a family history of cancer were excluded;
case studies and observational studies were also excluded
from this meta-analysis.

SUPPASS trials were included in this meta-analysis -
Seven RCTs have been published - five of which were
global and two were regional in Japan.

SUPRASS 1 evaluated 3 doses of Tirzepatide (5-10 and
15mg) as monotherapy against placebo - while SURPASS
2 and 3 compared these 3 doses of Tirzepatide in efficacy
and safety to injectable Semaglutide and Insulin Degludec
respectively. SUPPASS 5 on the other hand checked
the efficacy and safety of Tirzepatide to Insulin Glargine,
compared to placebo.
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Most of the adverse events were linked to gastrointestinal
side-effects but for the purpose of this study we will focus
on pancreatitis and cancer risk. SUPRASS trials (1-5)
showed symptom free rise in pancreatic enzymes (amylase
and lipase), that was reversible on discontinuation . No
future studies followed up these patients to assess this
risk or sequelae.

SURMOUNT-2 trial, showed three reported cases of
pancreatitis, two were taking Tirzepatide 15mg and one
on the placebo group. There were no cases of medullary
thyroid or pancreatic cancer.

Previous SURMOUNT-1 showed similar results of four
cases of pancreatitis, evenly distributed across the
treatment and placebo groups. There was no reported
medullary thyroid cancer. These results were consistent
with previous SURPASS clinical trials.

Discussion

RCTs reviewed were of smaller numbers, and there
were no reported cancer events, however researchers
documented that their results should be handled with
caution due to smaller numbers of trials, smaller numbers
of participants and that the primary outcome of these
trials were not predefined cancer outcome rather than
as serious adverse event. It's very important to consider
cancer as a risk and evaluated as a primary outcome in
future studies. All studies reviewed considered cancer as
a serious adverse event which could affect the true results
reviewed.

Tirzepatide and Pancreatic cancer risk

Tirzepatide improves metabolic parameters and weight
which positively affects patient’s outcome and could have
affected the risk of cancer. This statement should be
considered with extra caution as studies have shown risk
of pancreatitis with other GLP-1 (Exenatide, Liraglutide)
and DPP-4 (Sitagliptin, vildagliptin etc.) use, chronic
pancreatitis increased risk of pancreatic cancer by 26 fold
in comparison with subjects not suffering from chronic
pancreatitis, based on data of published studies .

Antidiabetic medications mentioned above are linked
to episodes of acute pancreatitis which have a different
etiology sequence to chronic pancreatitis, by which
the latter have established links to histological changes
including infiltration of T-cells and macrophages, fibrotic
reaction and reduction in acinar cells, then the hallmark
of developing cancer causing pancreatic intraepithelial
neoplasia- intraductal papillary mucinous neoplasms and
pancreatic duct glands. It takes years for this change to
occur - 12 years for normal duct to change to tumor cell
- then another 7 years to have metastatic capacity and
another 3 years before the disease to be diagnosed and
show clinical symptoms .

With these facts in place, any studies that don’t cover at
least 6 years of observation with any drug have a risk of
missing or wrong interpretation on the risks of malignant
disease. Such studies are yet to be initiated.

In a cohort historical study conducted in Israel follow up of
3,290,439 person-years of 543,595 adults with diabetes,
1,665 of them developed cancer of pancreas, yet there
was no support of increased incidence of cancer over 7
years following starting GLP-1RA treatment to be found;
as mentioned above monitoring above 7 years is required
for more accurate results.

Subjects with a history of pancreatitis were excluded from
large trials (SCALE, SURMOUNT and STEP). That is why
it’s still not clear what the actual risk of pancreatic cancer
is in this population

Tirzepatide and Thyroid cancer risk

Pharmacological studies inrodents linked use of GLP-1RAs
to development of medullary thyroid cancer, resulting in a
warning on these agents against use in patients at risk. In
human beings the expression of GLP-1 receptor in Thyroid
C-cells is lower compared to rodents and treatment with
Tirzepatide in RCTs has not been found to be associated
with significant increase in calcitonin levels. Clinical studies
from RCTs and meta-analysis suggest thyroid cancer to be
a rare event, but without consistent evidence of increased
risk in those receiving GLP-1RA, these studies concluded
that there is no conclusive evidence of link between use of
GLP1 RA and elevated thyroid cancer risk.

FDA adverse event reporting database published data
on use of Tirzepatide and its safety profile in comparison
with other GLP-1RA and it showed no increased risk
in medullary thyroid cancer or pancreatobiliary side
effects. In another study a comparison was made
between Tirzepatide and Semaglutide and it showed
that Tirzepatide has less association with side effects
(pancreatitis, increased HBA1C and thyroid malignancy).
When prescribing Tirzepatide, there is no information or
guidance for routine thyroid ultrasound or calcitonin check,
nonetheless patients with known thyroid nodules should
be evaluated.

Tirzepatide and gastrointestinal cancer/ site specific
cancer risk

A review of the literature involving a meta-analysis of
90 RCTs showed no significant effect on developing
gastrointestinal cancer when GLP-1 was used in
comparison with placebo. This was despite preclinical
studies that suggested a possible link between GLP-
1 use and tumorigenesis . This study was quite strong
as the subjects were also followed for an average of just
above three years, which is something that wasn’t seen in
other meta-analysis. Moreover, site specific analysis did
not reveal any significant effect in increasing the risk of
developing cancer. These studies also didn’t confirm the
protective effects reported in previous retrospective cohort
studies regarding pancreatic, colorectal and hepatocellular
cancer.
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Conclusion

GLP-1 and in particular Tirzepatide have gained popularity
recently due to their role in weight loss, and managing
T2DM, Cardiovascular, hepatic and renal disease. Their
effectiveness in achieving high weight loss threshold led
to a thriving black market and significant concern over
off-label use, which also led to shortages. Under these
conditions, continuous monitoring and safety profile of
these medications is paramount. Regarding the ongoing
debate on the research world regarding whether GLP-1
based therapy can increase the risk for specific cancer like
pancreatic, thyroid, gastrointestinal and other site-specific
cancer, our conclusion from available research showed no
firm evidence to favor this hypothesis nor evidence strong
enough to rule out such an increased risk.

These clinical trials and research support the current
guidelines recommending Tirzepatide for managing
obesity and T2DM. This helps in counselling patients and
reassuring them about their safety and that there is no
association with an increased risk of cancer. Yet continued
monitoring, as well as extended follow-up for existing
RCTs/ New RCTs, using cancer risk as primary outcome
is essential.

There are several outstanding questions regarding
Tirzepatide protective mechanisms (anti-cancer pro-
oncogenic) effects. Clinical trials addressing these
questions will give us a clear idea about its use as anti-
diabetic/weight loss as well as its safety in use in cancer
patients.

References

World Health Organization World obesity atlas World_
Obesity_Atlas_2022_ WEB.pdf(worldobesityday.org)
2022. Accessed: 10 October 2023.

Chavda VP, Ajabiya J, Teli D, Bojarska J, Apostolopoulos
V. Molecules. Tirzepatide, a new era of dual-targeted
treatment for diabetes and obesity: a mini-review.

2022

Finan B, Ma T, Ottaway N, et al. Unimolecular dual
incretins maximize metabolic benefits in rodents, monkeys,
and humans. Sci Transl Med.

Lilly reports Q3 2024 financial results highlighted by
strong volume-driven revenue growth from New Products
| Eli Lilly and Company

Thinzar Min, Stephen C Bain-The Role of Tirzepatide, Dual
GIP and GLP-1 Receptor Agonist, in the Management of
Type 2 Diabetes: The SURPASS Clinical Trials. Diabetes
Therapy. Jan2021

Nauck MA, Friedrich N. Do GLP-1-based therapies
increase cancer risk? Diabetes Care. 2013

Martin-Lacave |, Bernab R, Sampedro C, Conde E,
Fernandez-Santos JM, San Martin MV, et al. Correlation
between gender and spontaneous C-cell tumors in the
thyroid gland of the Wistar rat. Cell Tissue Res. 1999

Vujasinovic M, Dugic A, Maisonneuve P, Aljic A, Berggren
R, Panic N, et al. Risk of developing pancreatic cancer in
patients with chronic pancreatitis. J Clin Med. 2020

Lauby-Secretan B, Scoccianti C, Loomis D, Grosse
Y, Bianchini F, Straif K, et al. Body fatness and cancer-
viewpoint of the IARC working group. N Engl J Med.
2016

Adams TD, Meeks H, Fraser A, Davidson LE, Holmen
J, Newman M, et al. Long-term cancer outcomes after
bariatric surgery. Obesity (Silver Spring). 2023

Djordje S Popovic , Dimitrios Patoulias , Lazar S Popovic
, Paschalis Karakasis , Nikolaos Papanas , Christos S
Mantzoros Tirzepatide use and the risk of cancer among
individuals with type 2 diabetes mellitus: A meta-analysis
of randomized controlled trials Diabetes Res Clin Pract.
2024 Jul
Eli Lilly and Company. MounjaroTM (Tirzepatide) injection,
for subcutaneous use: US prescribing information (2022).
Available at: https://www. accessdata.fda.gov/drugsatfda_
docs/label/2022/215866s000Ibl.pdf (Accessed August 29,
2022)

Garvey WT, Frias JP, Jastreboff AM, le Roux CW,
Sattar N, Aizenberg D, et al. Tirzepatide once weekly for
the treatment of obesity in people with type 2 diabetes
(SURMOUNT-2): A double-blind, randomised, multicentre,
placebo-controlled, phase 3 trial. Lancet 2023.

Ania M. Jastreboff, M.D., Ph.D., Louis J. Aronne, M.D.,
Nadia N. Ahmad, M.D., M.P.H., Sean Wharton, M.D.,
Pharm.D., Lisa Connery, M.D., Breno Alves, M.D., Arihiro
Kiyosue, M.D., Ph.D., Shuyu Zhang, M.S., Bing Liu, Ph.D.,
Mathijs C. Bunck, M.D., Ph.D., and Adam Stefanski, M.D.,
Ph.D., for the SURMOUNT-1 Investigators. Tirzepatide
Once Weekly for the Treatment of Obesity, N Engl J Med
2022

Nauck MA, Friedrich N. Do GLP-1-based therapies
increase cancer risk? Diabetes Care. 2013

Yachida S, Jones S, Bozic I, et al. Distant metastasis
occurs late during the genetic evolution of pancreatic
cancer. Nature 2010

Dankner R., Murad H., Agay N., Olmer L., Freedman L.S.:
Glucagon-like peptide-1 receptor agonists and pancreatic
cancer risk in patients with type 2 diabetes. JAMA Netw
Open 2024

Ana E. Espinosa De Ycaza, Juan P. Brito, Rozalina
G. McCoy, Hui Shao, Naykky Singh Ospina- Glucagon-
Like Peptide-1Receptor Agonists and Thyroid cancer:A
Narrative Review-Thyroid 2024

| Caruso , L Di Gioia , S Di Molfetta , M Caporusso , A
Cignarelli , G P Sorice , L Laviola , F Giorgino The real-
world safety profile of tirzepatide: pharmacovigilance
analysis of the FDA Adverse Event Reporting System
(FAERS) database-J Endocrinol Invest 2024

llana Logvinsky, MD, MPH, Sait Barlas, M.D, Gautam
Maddineni, M.D, Malissa Wood, MD, and Maja Delibasic,
MD Pharmacosurveillance study of FDA Adverse Event
Reporting System (FAERS) events of Tirzepatide and
Semaglutide-Circulation 2024

Gisella Figliol, Daniele Piovani, Spyros Peppas, Nicola
Pugliese , Cesare Hassan, Alessandro Repici, Ana Lleo,
Alessio Aghemo, Stefanos Bonovas Glucagon-like
peptide-1 receptor agonists and risk of gastrointestinal
cancers: A systematic review and meta-analysis of
randomized controlled trials- Pharmacological Research
2024

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 6 SEPTEMBER 2025



REVIEW

A.E. Butler, M. Campbell-Thompson, T. Gurlo, D.W.
Dawson, M. Atkinson, P.C. Butler
Marked expansion of exocrine and endocrine pancreas
with incretin therapy in humans with increased exocrine
pancreas dysplasia and the potential for glucagon-
producing neuroendocrine tumors
Diabetes 2013

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 6 SEPTEMBER 2025
85



