
Tirzepatide (Mounjaro)

M  Siavash

Professor of endocrinology

Isfahan University of medical sciences

Summer 2022



Outline 

Introduction

Physiology 

Structure

Medication  

Studies 

Cost 

Utility 



Disclaimer 

There is no conflict of interest. 

Tirzepatide is not available in Iran yet, but many patients ask 

about it and they have questions regarding Its efficacy and safety 

both In patients with obesity and type 2 diabetes mellitus.



Introduction  

At May 13, 2022, the U.S. Food and Drug Administration approved Mounjaro

(tirzepatide) injection to improve blood sugar control in adults with type 2 diabetes, as an 

addition to diet and exercise. 

Mounjaro was effective at improving blood sugar and was more effective than the other 

diabetes therapies with which it was compared in clinical studies. 

Tirzepatide (LY3298176) is a fatty-acid-modified, dual incretin receptor agonist that 

exhibits pharmacology similar to native GIP at the glucose-dependent insulinotropic

polypeptide receptor (GIPR) but shows bias toward cyclic adenosine monophosphate 

signaling at the glucagon-like peptide-1 receptor (GLP-1R). 

In addition to GIPR signaling, the pathway bias at the GLP-1R may contribute to the 

efficacy of tirzepatide at improving glucose control and body weight regulation in type 2 

diabetes mellitus. 
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Studies 

Tirzepatide Once Weekly for the Treatment of Obesity, NEJM

Tirzepatide versus Semaglutide Once Weekly in Patients with Type 2 

Diabetes, NEJM

Efficacy and Safety of Tirzepatide in Patients with Type 2 Diabetes Mellitus: 

A Systematic Review and Meta-Analysis of Randomized Phase II/III Trials. 

Pharmaceuticals 2021, 14, 991



Tirzepatide Once Weekly for the Treatment of Obesity



Background 

Obesity is a chronic disease that results in substantial global 

morbidity and mortality. 

The efficacy and safety of tirzepatide, a novel glucose-dependent 

insulinotropic polypeptide and glucagon-like peptide-1 receptor 

agonist, in people with obesity are not known.



Methods 

In this phase 3 double-blind, randomized, controlled trial, we assigned 2539 

adults with a body-mass index of 30 or more, or 27 or more and at least one 

weight-related complication, excluding diabetes, in a 1:1:1:1 ratio to receive 

once-weekly, subcutaneous tirzepatide (5 mg, 10 mg, or 15 mg) or placebo 

for 72 weeks, including a 20-week dose-escalation period. 

Coprimary end points were the percentage change in weight from baseline 

and a weight reduction of 5% or more. The treatment-regimen estimand

assessed effects regardless of treatment discontinuation in the intention-to-

treat population.



Results 

At baseline, the mean body weight was 104.8 kg, the mean BMI 

was 38.0, and 94.5% of participants had a BMI of 30 or higher.

The mean percentage change in weight at week 72 was −15.0% 

(95% confidence interval [CI], −15.9 to −14.2) with 5-mg weekly 

doses of tirzepatide, −19.5% (95% CI, −20.4 to −18.5) with 10-mg 

doses, and −20.9% (95% CI, −21.8 to −19.9) with 15-mg doses 

and −3.1% (95% CI, −4.3 to −1.9) with placebo (P<0.001 for all 

comparisons with placebo). 



Results 

The percentage of participants who had weight reduction of 5% or 

more was 85% (95% CI, 82 to 89), 89% (95% CI, 86 to 92), and 

91% (95% CI, 88 to 94) with 5 mg, 10 mg, and 15 mg of tirzepatide, 

respectively, and 35% (95% CI, 30 to 39) with placebo;

50% (95% CI, 46 to 54) and 57% (95% CI, 53 to 61) of participants 

in the 10-mg and 15-mg groups had a reduction in body weight of 

20% or more, as compared with 3% (95% CI, 1 to 5) in the placebo 

group (P<0.001 for all comparisons with placebo). 



Results 

Improvements in all prespecified cardiometabolic measures were 

observed with tirzepatide. 

The most common adverse events with tirzepatide were 

gastrointestinal, and most were mild to moderate in severity, 

occurring primarily during dose escalation. 

Adverse events caused treatment discontinuation in 4.3%, 7.1%, 

6.2%, and 2.6% of participants receiving 5-mg, 10-mg, and 15-mg 

tirzepatide doses and placebo, respectively.



Conclusions 

In this 72-week trial in participants with obesity, 5 mg, 10 mg, or 

15 mg of tirzepatide once weekly provided substantial and 

sustained reductions in body weight. 

(Supported by Eli Lilly; SURMOUNT-1 ClinicalTrials.gov number, 

NCT04184622. opens in new tab.)



Demographic and Clinical 

Characteristics of the Participants at 

Baseline.*



Figure 1. Effect of Once-Weekly Tirzepatide, as Compared with 

Placebo, on Body Weight.

Least-squares means are presented, unless otherwise noted. Panel 

A shows the percent change in body weight from baseline to week 

72, derived from an analysis of covariance model for the treatment-

regimen estimand (TRE). Panel B shows the percent change in 

body weight according to weeks since randomization, derived from 

a mixed model for repeated measures (MMRM) analysis for the 

efficacy estimand; week 72 estimates for the treatment-regimen 

estimand are also shown. Panels C and D show the percentages of 

participants who had weight reductions of at least 5%, 10%, 15%, 

20%, and 25% from baseline to week 72. For Panel C, the 

percentage was calculated with the use of Rubin’s rules by 

combining the percentages of participants who met the target in 

imputed data sets. Missing values at week 72 were imputed with 

MMRM if the missingness was due solely to Covid-19 and with 

multiple imputation if the missingness was not due to Covid-19. For 

Panel D, the percentage of participants who met weight-reduction 

targets was obtained by dividing the number of participants 

reaching respective goals at week 72 by the number of participants 

with a baseline value and at least one nonmissing postbaseline 

value. Missing values at week 72 were imputed from MMRM 

analysis. 𝙸 bars indicate 95% confidence intervals.







Table 4. Adverse Events and 

Safety.





Figure 1. Effect of Once-Weekly 

Tirzepatide, as Compared with 

Semaglutide, on the Glycated 

Hemoglobin Level, Percentage of 

Patients Who Met Glycated 

Hemoglobin Level Targets, and 

Fasting Serum Glucose Levels.



Conclusions 

In patients with type 2 diabetes, tirzepatide was noninferior and 

superior to semaglutide with respect to the mean change in the 

glycated hemoglobin level from baseline to 40 weeks. 

(Funded by Eli Lilly; SURPASS-2 ClinicalTrials.gov number, 

NCT03987919. opens in new tab.)



Efficacy and Safety of Tirzepatide in Patients with Type 2 Diabetes Mellitus: A 

Systematic Review and Meta-Analysis of Randomized Phase II/III Trials

Tirzepatide is a novel once-a-week dual glucose-dependent 

insulinotropic polypeptide and glucagon-like peptide-1 receptor 

agonist, currently under trial to assess glycemic efficacy and 

safety in people with type 2 diabetes. 

A systematic review and meta-analysis were conducted to 

investigate the efficacy of tirzepatide on glycated hemoglobin 

(HbA1c, %), fasting serum glucose (mg/dL), and body weight (kg) 

in patients with uncontrolled type 2 diabetes (HbA1c > 7.0%). 



Efficacy and Safety of Tirzepatide in Patients with Type 2 Diabetes Mellitus: A 

Systematic Review and Meta-Analysis of Randomized Phase II/III Trials

Mean changes for efficacy and proportions (safety) with corresponding 95% confidence 

intervals (CIs) were used to provide pooled estimates. 

A total of four randomized controlled trials, comprising 2783 patients of whom 69.4% (n 

= 1934) were treated with 5 mg (n = 646), 10 mg (n = 641), or 15 mg (n = 647) of 

tirzepatide, were compared to the placebo (n = 192) or the selective GLP-1 receptor 

agonist (n = 523). 



Efficacy and Safety of Tirzepatide in Patients with Type 2 Diabetes Mellitus: A 

Systematic Review and Meta-Analysis of Randomized Phase II/III Trials

The pooled analysis showed that tirzepatide treatment resulted in a greater lowering of 

the HbA1c (−1.94%, 95% CI: −2.02 to −1.87), fasting serum glucose (−54.72 mg/dL, 

95% CI: −62.05 to −47.39), and body weight (−8.47, 95% CI: −9.66 to −7.27). 

We also found that improvement in the HbA1c levels was still maintained at weeks 26 

and 40 from the long-term trials. 

As for safety, only 3% experienced hypoglycemia, and 4% (95% CI: 2 to 6) experienced 

serious adverse events, while the discontinuation of therapy percentage was 7% (95% 

CI: 5 to 8). 

Tirzepatide significantly improved glycemic control and body weight and had an 

acceptable safety profile, indicating that it is an effective therapeutic option for glucose-

lowering in patients with type 2 diabetes mellitus.













Costs 

Another common question around tirzepatide, and its potential 

obesity drug counterpart, is pricing. 

The current list price of Mounjaro is $974 for a four-week 

prescription of all doses. 

“Each person’s individual insurer and plan will determine the out-

of-pocket costs for Mounjaro,” says Pfeiffer, adding some people 

may qualify for savings cards to reduce out-of-pocket costs. 



Costs 

Disparities in affordability of new diabetes and obesity 

medications, as well as bariatric surgery, for underinsured or 

people without insurance was a topic among experts at ADA 

Scientific Sessions.



Utility 

It is not known if Mounjaro is safe and effective in children. 

Mounjaro can cause nausea, vomiting, diarrhea, decreased appetite, constipation, upper 

abdominal discomfort and abdominal pain. 

Mounjaro causes thyroid C-cell tumors in rats. It is unknown whether Mounjaro causes such 

tumors, including medullary thyroid cancer, in humans. Mounjaro should not be used in patients 

with a personal or family history of medullary thyroid cancer or in patients with Multiple Endocrine 

Neoplasia syndrome type 2. 

Mounjaro has not been studied in patients with a history of pancreas inflammation (pancreatitis), 

and it is not indicated for use in patients with type 1 diabetes. 

Based on animal reproduction studies, there may be risks to the fetus from exposure to 

tirzepatide during pregnancy. 

Mounjaro should be used during pregnancy only if the potential benefit justifies the potential risk 

to the fetus.



Utility 

It depends on availability and affordability in Iran.

Long term cardio metabolic outcomes are needed.

Long term safety profile should be established. 

Insurance coverage is another challenge.  



Thank you and hope for a good rain


