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Introduction

For most of their clinical life, GLP-1 receptor agonists and the
dual GLP-1/GIP agonist tirzepatide have been discussed in
cardiology mainly as diabetes or obesity drugs with
cardiovascular side effects worth monitoring. Two recent trials
change that framing: SELECT showed semaglutide reduces
major adverse cardiovascular events in patients who do not
have diabetes, and STEP-HFpEF showed the same drug
improves symptoms and function in obesity-related heart
failure with preserved ejection fraction. Tirzepatide's own
cardiovascular outcomes trial has also now reported, though
with a different and more modest evidentiary claim.

This review sets these trials, and a mediation analysis that
complicates the simplest reading of SELECT's result, side by
side to ask what a cardiologist should actually conclude about
weight-directed therapy as cardiovascular therapy.

Obesity and overweight are common in patients
cardiologists already see for atherosclerotic disease, and until
recently the available pharmacologic options for weight
reduction in this population carried either modest efficacy, an
unfavorable cardiovascular safety record, or both. That
backdrop is part of why SELECT's result attracted attention
well beyond the obesity-medicine community: it is the first
placebo-controlled cardiovascular outcomes trial of a
weight-management-dose GLP-1 therapy in a population
selected for cardiovascular risk rather than for diabetes or a

body-mass-index threshold alone.

Material and Methods

This is a narrative review drawing on the SELECT and
STEP-HFpEF randomized trials, a prespecified mediation
analysis of SELECT, and the topline results of the
SURPASS-CVOT trial, identified through the sources cited
above and citation tracking between them, without a
pre-registered protocol or systematic search string. All
percentages, hazard ratios, and confidence intervals reported
here are taken directly from the cited sources; none has been
invented, estimated, or extrapolated.

Results

SELECT: a genuine reduction in
cardiovascular events without diabetes

SELECT randomized 17,604 patients with overweight or
obesity and established cardiovascular disease, but without
diabetes, to semaglutide 2.4 mg or placebo [1]. The primary
death,
myocardial infarction, or nonfatal stroke occurred in 6.5% of
the semaglutide group versus 8.0% of the placebo group (HR
0.80, 95% CI 0.72-0.90) [1]. Figure 1 sets this outcome out
directly. Mean weight loss at 104 weeks was 9.4% with
semaglutide versus 0.9% with placebo, but this benefit came

composite outcome of cardiovascular nonfatal

with a real tolerability cost: gastrointestinal adverse events
occurred in 10.0% versus 2.0%, and discontinuation for
adverse events in 16.6% versus 8.2% [1]. Figure 2 sets both
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the weight loss achieved and this tolerability cost out together
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SELECT: a 20% relative MACE reduction in patients
without diabetes [1]
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Figure 1: Primary MACE outcome, semaglutide versus placebo, SELECT
trial [1].
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Figure 2: Weight loss achieved and gastrointestinal tolerability,
semaglutide versus placebo, SELECT trial [1].

STEP-HFpEF: symptoms and function
improve in obesity-related HFpEF

STEP-HFpEF randomized 529 patients with HFpEF and
obesity to semaglutide or placebo [2]. At 52 weeks, the Kansas
City Cardiomyopathy Questionnaire clinical summary score
improved by 16.6 points with semaglutide versus 8.7 points
with placebo, alongside 13.3% versus 2.6% weight loss [2].
Figure 3 sets both outcomes out together. Six-minute walk
distance improved by 21.5 meters versus 1.2 meters, and
semaglutide was associated with fewer serious adverse events
than placebo (13.3% vs 26.7%) [2]. Figure 4 sets these two
findings out together. Unlike SELECT, which measured hard
cardiovascular events, STEP-HFpEF's endpoints are functional
and symptomatic -- a genuinely different, and in HFpEF
genuinely important, category of benefit.

Symptom burden improved more
with semaglutide [2]

alongside substantial
weight loss [2]
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Figure 3: Symptom score (KCCQ-CSS) and body weight change at 52
weeks, semaglutide versus placebo, STEP-HFpEF trial [2].

...with fewer serious adverse
events than placebo [2]

Functional capacity improved too [2]
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Figure 4: 6-minute walk distance change and serious adverse event rate,
semaglutide versus placebo, STEP-HFpEF trial [2].

How much of the benefit actually tracks with
weight loss?

A prespecified mediation analysis of SELECT complicates a
purely weight-centric reading of the trial's result. Early weight
loss at 20 weeks did not predict subsequent cardiovascular
risk, and only about 33% of the overall cardiovascular benefit
was statistically attributable to reduction in waist
circumference (HR 0.86, 95% CI 0.77-0.97) [3]. Figure 5 sets
this finding out directly. The remaining roughly two-thirds of
the treatment effect is not explained by adiposity reduction
alone, implying semaglutide's cardiovascular benefit operates
substantially through mechanisms independent of, or in
addition to, weight loss itself.

How much of SELECT's cardiovascular benefit
tracks with fat loss? [3]
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Figure 5: Proportion of SELECT's cardiovascular benefit attributable to
waist-circumference reduction versus other mechanisms [3].

Tirzepatide's cardiovascular claim is
narrower than semaglutide's

Tirzepatide's dedicated cardiovascular outcomes trial,
SURPASS-CVOT, compared tirzepatide against dulaglutide
(an active GLP-1 comparator, not placebo) in over 13,200
patients with type 2 diabetes and atherosclerotic cardiovascular
disease, and met its prespecified noninferiority criterion for the
primary MACE outcome (HR 0.92, 95% CI 0.83-1.01) [4].
Figure 6 sets this result out against its noninferiority margin.
This is a materially narrower claim than SELECT's:
SURPASS-CVOT shows tirzepatide does not perform worse
than an already-effective GLP-1 agent, not that it reduces
cardiovascular events relative to no GLP-1/GIP therapy at all.
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Tirzepatide's own CV outcomes trial shows
noninferiority to a GLP-1, not superiority to placebo [4]
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Figure 6: Hazard ratio for MACE, tirzepatide versus dulaglutide, against
the prespecified noninferiority margin, SURPASS-CVOT topline results
[4].

Discussion

Taken together, these results support cardiovascular benefit for
semaglutide specifically, demonstrated against placebo in two
different patient populations and two different kinds of
endpoint (hard events in SELECT, symptoms and function in
STEP-HFpEF). They do not yet support an equivalent claim
for tirzepatide, whose own outcomes trial was designed and
powered only to rule out inferiority to an existing GLP-1
agent, not to demonstrate superiority to placebo. The
mediation analysis adds a further complication to how either
drug's cardiovascular effect should be understood clinically:
framing these agents as simply 'weight loss drugs that
incidentally help the heart' is not well supported by SELECT's
own data, since most of its cardiovascular benefit is not
explained by the amount of weight, or even waist
circumference, lost.

For the practicing cardiologist, the clearest current
indication is semaglutide in patients resembling SELECT's or
STEP-HFpEF's
positioning remains, on the evidence assembled here, an open

populations. Tirzepatide's cardiovascular

question rather than a settled one.

Study limitations

This is a narrative review, not a systematic review with a
pre-registered protocol, and it draws on two full trial
publications and one topline press release whose full
peer-reviewed results and complete author list could not be
independently confirmed at the time of writing (reference 4).
The mediation analysis's finding that two-thirds of SELECT's
benefit is not explained by adiposity reduction is a statistical
decomposition, not a direct test of any specific alternative
mechanism, so it identifies what the benefit is not, more
STEP-HFpEF's endpoints are
symptomatic and functional rather than hard cardiovascular

clearly than what it is.

events, so its findings should not be read as equivalent in kind
to SELECT's MACE reduction. Finally, SURPASS-CVOT's
noninferiority design means this review cannot say whether
tirzepatide reduces cardiovascular events relative to no
GLP-1/GIP therapy at all -- only that it performs no worse than
dulaglutide already does.

Conclusion

Semaglutide has now demonstrated cardiovascular benefit
against placebo in two separate trials and patient populations,
evidence substantial enough to be considered a genuine
cardiovascular therapy rather than only a weight-management
drug with cardiovascular reassurance data. Tirzepatide's
evidence base for the same claim is narrower, resting so far on
noninferiority to an existing therapy rather than superiority to
placebo, and the mechanism behind semaglutide's own benefit
appears to extend well beyond the amount of weight it helps
patients lose.

Trial N Compar Primary outcome | Result
ator

MACE (CV death, |HR 0.80 (

SELECT [1] 17,604 | Placebo MI, stroke) 0.72-0.90)
- - +

STEP-HFpEF 529 Placebo KCCQ-CSS at 52 16.6 vs
[2] weeks +8.7 pts
SURPASS-CV | 13,200 | Dulagluti | MACE HR 0.92 (
OT [4] + de (noninferiority) 0.83-1.01)

Table 1: Design, comparator, and primary-outcome result of the three
cardiovascular trials reviewed here [1,2,4].

SELECT's tolerability profile is also worth restating
alongside its efficacy result: gastrointestinal adverse events
occurred in 10.0% of the semaglutide group versus 2.0% of
placebo, and treatment discontinuation for adverse events in
16.6% versus 8.2% [1]. A cardiovascular benefit this size does
not come free of a real tolerability cost, and that trade-off, not
only the headline hazard ratio, is what a prescribing
cardiologist and patient need to weigh together.
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