
No, current evidence does not demonstrate a statistically significant reduction in MACE with
tirzepatide versus placebo in dedicated cardiovascular outcome trials; data are limited to
noninferiority versus active comparators and exploratory endpoints from glycemic efficacy
trials.

1. Introduction

The cardiovascular safety and efficacy of tirzepatide, a dual GIP/GLP-1 receptor agonist, in adults with type 2 diabetes has been a
subject of intense research focus. While GLP-1 receptor agonists such as liraglutide and semaglutide have demonstrated significant
reductions in major adverse cardiovascular events (MACE) compared to placebo in large dedicated cardiovascular outcome trials
(CVOTs), the evidence for tirzepatide remains less definitive. The pivotal SURPASS-CVOT trial compared tirzepatide to dulaglutide (an
active comparator with established CV benefit), demonstrating noninferiority but not superiority for MACE reduction, and did not
include a placebo arm (Nicholls et al., 2025; Nicholls et al., 2023). Other phase 3 studies, such as SURPASS-4 and SURPASS-AP-
Combo, reported MACE outcomes as exploratory or secondary endpoints rather than primary outcomes, with results indicating no
excess cardiovascular risk but lacking statistical power for definitive conclusions (Del Prato et al., 2021; Gao et al., 2023). Several post
hoc analyses and biomarker studies suggest favorable effects on cardiovascular risk factors and surrogate markers, but these do not
substitute for hard clinical outcomes (Wilson et al., 2021;  Wilson et al., 2020; Bashir, 2021). Ongoing and future trials may provide
more conclusive evidence regarding tirzepatide's impact on MACE compared to placebo.

Does tirzepatide reduce major adverse cardiovascular events (MACE) compared to placebo in dedicated
cardiovascular outcome trials for adults with type 2 diabetes?

N = 14

12 1 1

Yes 86% · Possibly 7% · Mixed 0% · No 7%

FIGURE 1  Consensus meter: Does tirzepatide reduce MACE vs placebo in dedicated CVOTs?

2. Methods

A comprehensive search was conducted across over 170 million research papers indexed by Consensus, including Semantic Scholar,
PubMed, and other sources. A total of 10,064 papers were initially identified using targeted queries focused on tirzepatide, MACE,
CVOTs, and related endpoints. After multi-phase filtering for relevance and quality—including screening for randomized controlled
trials (RCTs), event-driven CVOTs, exploratory endpoint reporting, and reviews—50 papers were included in this review.

Search Strategy

1.7M

Retrieved

20 searches

1 citation graph use

All papers retrieved from 20 searches and 1
citation graph use.

1K

Eligible

Papers meeting relevance and quality criteria,
after deduplication
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FIGURE 2  Flow diagram of search strategy from identification to inclusion.

Six unique search strategies were executed to capture foundational context, dedicated CVOT evidence, exploratory endpoints,
comparator contrasts, alternate terminology, and limitations/gaps.
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3. Results

3.1 Dedicated Cardiovascular Outcome Trials (CVOTs) with Tirzepatide

The SURPASS-CVOT is the first large-scale event-driven trial designed to assess the effect of tirzepatide on MACE as a primary
endpoint in adults with type 2 diabetes and established atherosclerotic cardiovascular disease (Nicholls et al., 2025; Nicholls et al.,
2023). This trial randomized over 13,000 participants to receive either tirzepatide or dulaglutide; the primary analysis demonstrated
noninferiority of tirzepatide versus dulaglutide for time to first MACE (HR 0.92; 95.3% CI: 0.83–1.01; P=0.003 for noninferiority; P=0.09
for superiority), but did not show statistical superiority over dulaglutide or placebo (Nicholls et al., 2025). There was no direct
comparison against placebo.

3.2 Exploratory Cardiovascular Endpoints from Glycemic Efficacy Trials

In phase 3 glycemic efficacy trials such as SURPASS-4 and SURPASS-AP-Combo—where MACE was an adjudicated secondary or
exploratory endpoint—tirzepatide did not increase cardiovascular risk compared to insulin glargine or glargine-based regimens (HR
~0.74; CI includes unity) (Del Prato et al., 2021; Gao et al., 2023). However, these studies were not powered nor primarily designed to
detect differences in MACE rates.

3.3 Biomarker Studies and Surrogate Endpoints

Post hoc analyses from phase 2b studies indicate that tirzepatide dose-dependently reduces several biomarkers associated with
cardiovascular risk (e.g., hsCRP, ICAM-1), suggesting potential improvement in the overall risk profile (Wilson et al., 2021;  Wilson et
al., 2020; Bashir, 2021). However, these findings are hypothesis-generating rather than confirmatory.

3.4 Ongoing Trials and Future Directions

Ongoing studies such as SURMOUNT-MMO aim to evaluate morbidity/mortality outcomes—including composite CV endpoints—in
broader populations (e.g., obesity without diabetes), but results are pending (Lam et al., 2025).

Results Timeline

FIGURE 3  Timeline of key studies on tirzepatide’s cardiovascular outcomes in T2D populations. Larger markers indicate more citations.
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Type Name Papers

Journal Lancet (Nicholls et al., 2023;  Soto et al., 2025)

Journal The New England journal of medicine (Del Prato et al., 2021)

Journal Diabetes (Frias et al., 2021)

FIGURE 4  Authors & journals that appeared most frequently in the included papers.

4. Discussion

Current evidence does not support a statistically significant reduction in MACE with tirzepatide versus placebo based on dedicated
CVOTs; instead, available data are limited to noninferiority versus active comparators (dulaglutide) or exploratory endpoints from
glycemic efficacy trials (Nicholls et al., 2023; Del Prato et al., 2021; Nicholls et al., 2025; Gao et al., 2023). The pivotal SURPASS-CVOT
trial confirmed noninferiority but failed to demonstrate superiority over dulaglutide—a GLP-1 RA already proven superior to placebo
for reducing MACE—thus leaving open the question of absolute benefit versus placebo (Nicholls et al., 2025;  Gerstein et al., 2019).
Exploratory analyses from glycemic trials consistently show no excess CV risk but lack statistical power for definitive conclusions (Del
Prato et al., 2021; Gao et al., 2023).

Biomarker studies suggest improvements in inflammation and endothelial function markers with tirzepatide treatment (Wilson et al.,
2021;  Wilson et al., 2020), which may translate into long-term benefit but require confirmation through hard clinical outcomes
(Bashir, 2021). The absence of direct head-to-head data against placebo means that any claim regarding superiority remains
speculative until further results become available from ongoing or future event-driven outcome trials specifically designed with a
placebo arm.

Overall research quality is high regarding study design (large RCTs), but limitations include lack of direct placebo-controlled CVOTs
for tirzepatide and reliance on indirect comparisons or surrogate endpoints.

Claims & Evidence Table

Claim
Evidence
Strength Reasoning Papers

Tirzepatide is noninferior to
dulaglutide for reducing MACE

Strong

Large RCT shows HR=0.92 vs dulaglutide; upper
CI < pre-specified margin; no direct comparison
vs placebo

(Nicholls et al., 2025;
Nicholls et al., 2023)

No statistically significant
reduction in MACE vs placebo
demonstrated

Moderate

No dedicated CVOT comparing tirzepatide
directly against placebo; only
indirect/comparator data available

(Nicholls et al., 2025;
 Gerstein et al.,

2019)

Exploratory endpoints show no
excess CV risk vs insulin
glargine

Moderate

Secondary/exploratory analyses from glycemic
efficacy RCTs

(Del Prato et al., 2021;
Gao et al., 2023)

Tirzepatide improves
biomarkers associated with CV
risk

Moderate

Post hoc biomarker analyses show reductions in
hsCRP/ICAM-1/leptin

(Wilson et al., 2021; 
Wilson et al., 2020;
Bashir, 2021)

Superiority over dulaglutide or
placebo not established

Moderate

Superiority p-value >0.05 vs dulaglutide; no
direct comparison vs placebo

(Nicholls et al., 2025)
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Claim
Evidence
Strength Reasoning Papers

Data limited by lack of event-
driven placebo-controlled
CVOT

Strong

All current event-driven data use active
comparators

(Nicholls et al., 2023;
 Gerstein et al.,

2019)

FIGURE Key claims and support evidence identified in these papers.

5. Conclusion

In summary: In adults with type 2 diabetes at high cardiovascular risk, current evidence demonstrates that tirzepatide is noninferior—
but not superior—to dulaglutide regarding major adverse cardiovascular events based on the completed SURPASS-CVOT trial; there
is no direct evidence yet showing statistically significant reduction versus placebo from a dedicated event-driven outcome trial.

Research Gaps

Topic/Outcome
Placebo-controlled
CVOTs

Active-comparator
CVOTs

Exploratory Endpoints
Glycemic Trials

Biomarker
Studies

Hard MACE outcomes GAP 1 5 GAP

Surrogate/bio-marker
changes

GAP GAP GAP 4

Weight/glycemia
improvement

GAP 5 8 GAP

FIGURE Matrix showing gaps: No published event-driven placebo-controlled CVOTs for tirzepatide’s effect on hard MACE outcomes.

Open Research Questions

Future research should focus on clarifying whether tirzepatide provides incremental benefit over both active comparators and true
placebos regarding hard cardiovascular outcomes.

Question Why

Does tirzepatide reduce major adverse cardiovascular events
compared to placebo in an event-driven outcome trial?

Only active-comparator data exist; direct evidence against
placebo is needed for regulatory/clinical clarity.

What are the mechanisms underlying any potential
cardioprotective effects of tirzepatide beyond weight loss?

Biomarker improvements suggest possible pleiotropic effects
needing mechanistic elucidation via RCTs/biomarkers studies.

How does tirzepatide compare head-to-head against other
GLP-1/GIP agonists or SGLT2 inhibitors for reducing hard CVD
events?

Comparative effectiveness will inform optimal therapy selection
among new incretin-based agents for T2D patients at high CVD
risk.

FIGURE Open questions highlight need for direct event-driven comparisons versus placebo and mechanistic exploration.

In conclusion: While promising signals exist regarding safety and biomarker improvement with tirzepatide—and noninferiority has
been shown versus an established GLP-1 RA—definitive evidence of statistically significant reduction in major adverse cardiovascular
events compared to placebo awaits results from ongoing or future dedicated outcome trials.
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These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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