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Abstract

Acute coronary syndrome (ACS) disproportionately affects older adults, who face higher risks of mortality and complications
due to frailty and comorbidities. Whether an early invasive strategy improves outcomes compared with conservative med-
ical therapy in adults aged 265 years remains uncertain. Thus, we aimed to compare the efficacy and safety of early invasive
therapy versus conservative medical management in older adults with ACS. We systematically searched PubMed, Embase,
and Cochrane CENTRAL from inception to January 2026 for trials enrolling adults aged >65 years with ACS. The primary
outcome was all-cause mortality, while secondary outcomes included recurrent myocardial infarction (Ml), coronary revas-
cularization, stroke, major bleeding, major adverse cardiovascular events (MACE), and major adverse cardiac and cere-
brovascular events (MACCE). Risk ratios (RRs) were pooled using random-effects models, with heterogeneity assessed by
the |2 statistic. Additionally, cumulative meta-analyses were performed to examine trends over time. Eleven trials comprising
4251 patients were included. Most participants were aged >70 years, predominantly male, and primarily presented with
non-ST-elevation myocardial infarction. Follow-up ranged from 6 months to 5 years. Early invasive therapy did not reduce
all-cause mortality compared with conservative management (RR 1.04, 95% Cl 0.98-1.10; p=0.19). However, it significantly
reduced recurrent Ml (RR 0.74, 95% Cl 0.64-0.86; p<0.001) and coronary revascularization (RR 0.39, 95% CI 0.27-0.56;
p<0.001). Major bleeding was increased with the invasive strategy (RR 1.67, 95% Cl 1.08-2.59; p=0.02), while stroke rates
were similar (RR 0.97, 95% Cl 0.72-1.32; p=0.87). No significant differences were observed for MACE (RR 1.11, 95% CI 0.79-
1.56; p=0.57) or MACCE (RR 0.92, 95% Cl 0.65-1.29; p=0.62). Cumulative meta-analysis demonstrated stable effect estimates
over time with no mortality benefit. In older adults with ACS, an early invasive strategy does not improve survival but re-
duces recurrent Ml and subsequent revascularization while increasing major bleeding risk. These findings support individ-
ualized treatment decisions based on ischemic risk, bleeding risk, frailty, comorbidity burden, and patient preference rather
than chronological age alone.
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Introduction and unstable angina.! ACS affects both younger and older

adults; however, with advancing age and comorbidities, older
Acute coronary syndrome (ACS) is a major form of coronary  individuals experience higher prevalence and more severe
heart disease, encompassing ST-elevation myocardial infarc-  clinical consequences.? Nearly half of ACS cases occur in peo-
tion (STEMI), non-ST-elevation myocardial infarction (NSTEMI),  ple aged 265 years,®> making this population particularly vul-
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nerable to adverse outcomes, including increased mortality
and complications. Understanding optimal management
strategies for older adults with ACS is therefore of significant
clinical importance.

Current evidence regarding the management of ACS in older
adults remains conflicting. Observational studies suggest that
early invasive intervention may reduce the risk of death and re-
current myocardial infarction (MI).*® However, recent random-
ized trials have challenged these findings. The After Eighty
Study, with a mean follow-up of nearly five years, found that
early invasive intervention did not significantly decrease the risk
of death or major adverse cardiovascular events (MACE).” Sim-
ilarly, the SENIOR-RITA trial, published in 2024, reported no sig-
nificant reduction in cardiovascular death or nonfatal Ml over
four years of follow-up.?

Several recent meta-analyses have evaluated invasive versus
conservative management in older adults with ACS or NSTE
ACS, and their conclusions have generally shown a similar
pattern: invasive therapy reduces recurrent Ml and revascu-
larization but does not clearly improve survival and may in-
crease bleeding risk. However, most prior reviews mainly
reported final pooled estimates. They did not clearly show
how the evidence changed over time, when the mortality es-
timate became stable, or whether large contemporary trials
changed the direction, magnitude, or precision of treatment
effects. This gap is clinically important because physicians
need to know whether newer trials shifted the prior evi-
dence or only made the existing conclusion more precise.
Therefore, we conducted an updated systematic review and
meta-analysis of RCTs comparing early invasive versus con-
servative therapy in older adults with ACS. In addition to es-
timating pooled efficacy and safety outcomes, we performed
cumulative meta-analysis by year of study publication to as-
sess how the evidence evolved over time for mortality, re-
current MI, coronary revascularization, major bleeding,
MACE, and MACCE.

Materials and Methods

This meta-analysis was conducted in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) guidelines.® Institutional Review Board approval
was not required, as the study involved previously published
data from publicly accessible sources.

Search strategy and study selection

We systematically searched five databases, including ClinicalTri-
als.gov, Cochrane CENTRAL, PubMed, EMBASE, and Scopus,
using a comprehensive strategy to identify studies from incep-
tion until January 2026. The search combined Medical Subject
Headings (MeSH) terms and keywords such as adults, older
adults, acute coronary syndrome, and unstable angina, con-
nected with Boolean operators. The full search strings for each
database are provided in Supplementary Table S1.
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Study inclusion and selection criteria

We included studies enrolling adults aged 65 years or older who
had experienced ACS. The intervention of interest was an inva-
sive procedure, including coronary angiography, percutaneous
coronary intervention (PCl), revascularization, or coronary ar-
tery bypass grafting (CABG). The comparator was conservative
management consisting of guideline-directed medical therapy,
including antiplatelet agents, B-blockers, ACE inhibitors, nitrates,
and statins, unless contraindicated. Only studies reporting pre-
specified outcomes, either primary or secondary, were consid-
ered. There were no language restrictions.

Studies were excluded if the population was younger than 65
years. We also excluded studies with designs other than ran-
domized controlled trials (RCTs), including observational studies
(retrospective or prospective), cohort studies, case-control stud-
ies, case series, case reports, conference abstracts, editorials,
and commentaries.

Outcomes

The primary outcome of this study was all-cause mortality. Sec-
ondary outcomes included recurrent MI, major bleeding, coro-
nary revascularization, stroke, MACE, and major adverse cardiac
and cerebrovascular events (MACCE).

Data extraction

Two reviewers independently screened titles and abstracts and
assessed full-text articles for eligibility according to the prede-
fined inclusion and exclusion criteria (AHBG and MAA). Discrep-
ancies were resolved by consulting a third reviewer to provide
an independent assessment (SSJ). From the included studies,
the following data were extracted: country, inclusion criteria,
participants, intervention, timing of intervention, comparator,
outcomes, follow-up months, complete revascularization,
crossover from conservative to invasive strategy.

Data synthesis and statistical analysis

Effect sizes for each study were estimated as risk ratios (RRs)
comparing the early invasive and conservative groups. Haz-
ard ratios were not pooled due to inconsistent reporting
across studies. RRs were calculated by dividing the event risk
in the invasive group by the event risk in the conservative
group. Each study’s effect was analyzed on the natural loga-
rithm scale, and within-study variance was computed from
the reported event counts. Between-study heterogeneity
was estimated using the restricted maximum likelihood
method, and summary effects were obtained via inverse-
variance weighting. A random-effects model was applied to
account for variation in treatment effects across studies.'**
Statistical heterogeneity was assessed using Cochrane’s Q
test, and the |2 statistic was used to quantify the degree of
heterogeneity, with 12<25% considered low, 25-50% moder-
ate, and >50% high. Given the low heterogeneity across
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pooled outcomes, Wald statistics were used to construct 95%
confidence intervals (Cls).

Cumulative meta-analysis was conducted to examine the sta-
bility of effect estimates over time.?? Outcomes were pooled se-
quentially in chronological order to evaluate consistency in the
direction of effects, their magnitude, and the width of confi-
dence intervals. Two-sided p<0.05 was considered statistically
significant.

Leave-one-out sensitivity analyses were performed for out-
comes exhibiting high heterogeneity to identify studies con-
tributing disproportionately to variability in the pooled
estimates.’* The certainty of evidence for each outcome was
assessed using the GRADE approach, evaluating five domains:
risk of bias, inconsistency, indirectness, imprecision, and pub-
lication bias.**

All data were pooled using RevMan Web.*> Cumulative meta-
analyses, Egger’s regression tests for small-study effects, and all
associated plots were implemented programmatically in Python
(v3.1) using the pandas, NumPy, matplotlib, and math libraries.

Risk of bias assessment

The Cochrane Risk of Bias tool was used to assess methodolog-
ical rigor of the included studies.’®?” This tool assesses bias
across the following domains: randomization, deviations from
interventions, missing outcome data, measurement of the out-
come, and selection of reported results.

Publication bias

We evaluated publication bias using both visual and statistical
methods. Funnel plots were used to display their effect sizes
against their standard errors. A symmetric funnel suggests the
absence of small-study effects, while asymmetry indicates pos-
sible publication bias. Furthermore, Egger’s regression test was
conducted, which statistically tests for funnel plot asymmetry
by regressing the effect size on its standard error. A significant
intercept indicates potential publication bias. In this study, non-
significant intercepts supported the absence of bias (Supple-
mentary Figures S6—13 and Supplementary Table S2).

Results
Search results and study attributes

The systematic search identified relevant studies comparing an
early invasive versus conservative strategy in older adults with
ACS. After removal of duplicates and screening of titles and ab-
stracts, full-text articles were assessed for eligibility. A total of
11 RCTs met the inclusion criteria and were included in the final
analysis. The study selection process is summarized in the
PRISMA flow diagram (Figure 1).

Across the included trials, most participants were aged >70
years and predominantly presented with NSTEMI. Only three
studies enrolled patients with STEMI presenting within 12
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hours of symptom onset. Sample sizes ranged from 60 to
1518 participants, with a higher proportion of men than
women. The majority of studies included frail older adults
with significant comorbidities, including prior CABG, anemia,
cognitive impairment, and renal dysfunction. Follow-up du-
ration varied from 6 months to 5 years (Table 1, Supplemen-
tary Table S3).

Risk of bias was assessed using the Cochrane Risk of Bias 2 tool.
Overall methodological quality was high, with most trials judged
to be at low risk of bias. Five studies were rated as having some
concerns, primarily related to deviations from intended inter-
ventions or aspects of the randomization process. No study was
considered at high overall risk of bias. Detailed assessments are
provided in Supplementary Table S4.

Results of the meta-analysis
Risk of all-cause mortality

Eleven studies evaluated all-cause mortality in older adults
with ACS. Pooled analysis showed no significant difference in
the risk of all-cause mortality between early invasive and con-
servative strategies (RR: 1.04; 95% Cl: 0.98-1.10; 1>=0%;
p=0.19) (Figure 2).

Risk of recurrent myocardial infarction

Eleven studies evaluated recurrent Ml in older adults with ACS.
Pooled analysis demonstrated a significant reduction in the risk
of recurrent Ml with early invasive therapy compared with con-
servative management (RR: 0.74; 95% Cl: 0.64-0.86; 1>=0%;
p<0.0001) (Figure 3).

Risk of major bleeding

Eight studies evaluated major bleeding events in older adults
with ACS receiving early invasive versus conservative therapy.
Pooled analysis showed that early invasive therapy was associ-
ated with an increased risk of major bleeding compared to con-
servative therapy (RR: 1.67; 95% Cl: 1.08-2.59; 1>=28%; p=0.02)
(Figure 4).

Risk of coronary revascularization

Nine studies evaluated rates of coronary revascularization.
Pooled analysis demonstrated that early invasive therapy sig-
nificantly reduced the risk of revascularization compared with
conservative management (RR: 0.39; 95% Cl: 0.27-0.56; 1>=39%;
p<0.01) (Figure 5).

Risk of stroke

Eight studies evaluated stroke outcomes. Pooled analysis
demonstrated no significant difference between early invasive
and conservative strategies (RR: 0.97; 95% Cl: 0.72-1.32; 1>=0%;
p=0.81) (Figure 6).
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Figure 1. PRISMA flow diagram illustrating study identification and selection.
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Figure 2. All-cause mortality in older adults with acute coronary syndrome, comparing early invasive vs conservative therapy.
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Figure 3. Recurrent myocardial infarction in older adults with acute coronary syndrome, comparing early invasive vs conservative therapy.
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Figure 4. Major bleeding in older adults with acute coronary syndrome, comparing early invasive vs conservative therapy.
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Figure 5. Coronary revascularization in older adults with acute coronary syndrome, comparing early invasive vs conservative therapy.
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Figure 6. Risk of stroke in older adults with acute coronary syndrome, comparing early invasive and conservative therapy.
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Risk of major adverse cardiovascular events

Four studies evaluated MACE outcomes. Pooled analysis
demonstrated no significant difference in the risk of MACE be-
tween early invasive and conservative strategies (RR: 1.11; 95%
Cl: 0.79-1.56; 1>=75%; p=0.57) (Figure 7).

Risk of major adverse cardiac and cerebrovascular events

Two studies evaluated MACCE outcomes. Pooled analysis
showed no significant difference in the risk of MACCE between
early invasive and conservative strategies (RR: 0.92; 95% Cl:
0.65-1.29; 1>=0%; p=0.62) (Figure 8).

Invasive Conservative Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.6.1 NSTEMI
Berg etal., 2023 215 229 212 228 38.5% 1.01[0.96, 1.06)
Lee MMY et al,. 2019 7 31 5 29 86% 1.31[0.47 , 3.67] %—
Savonitto et al., 2012 43 154 55 159 28.4% 0.81[0.58, 1.12]
Subtotal (Walda) 414 416  75.5% 0.98[0.85, 1.13] 1
Total events: 265 272

Test for overall effect: Z = 0.27 (P = 0.79)
Heterogeneity: Tau® (REMLP) = 0.01; Chi#=1.97,dT=2 (P = 0.37); F=17%

1.6.2 STEMI

G llan et al., 2002 72 93 13 29 245%
Subtotal 93 29 245%
Total events: 72 13

Test for overall effect: Z = 2.56 (P = 0.01)

Heterogeneity: Not applicable

Total (Wald?) 507 445 100.0%
Total events: 337 285

Test for overall effect: Z = 0.57 (P = 0.57)
Test for subgroup differences: Chi* = 6.31, df = 1 (P = 0.01), ¥ = 84.2%
Heterogeneity: Tau? (REMLD) = 0.08; Chi* = 8.30, df = 3 (P = 0.04); I* = 75%

Footnotes
aCl calculated by Wald-type method.
bTau® calculated by Restricted Maximum-Likelihood method.

173[1.14, 262
1.73[1.14,2.62]

*

1.11[0.79, 1.56]

!

1
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001 01
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Figure 7. Risk of major adverse cardiovascular events in older adults with acute coronary syndrome, comparing early invasive and conservative therapy.

Invasive Conservative Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 85% CI
1.7.1 NSTEMI
Hirlekar et al., 2020 N 93 34 93 76.8% 0.91[0.62, 1.35]
Lee MMY et al,. 2019 10 K] 10 29 232% 094046, 1.91]
Subtotal (Wald2) 124 122 100.0% 0.92 [0.65, 1.29]
Total events: a1 44
Test for overall effect: Z = 0.49 (P = 0.62)
Heterogeneity: Tau? (REMLP) = 0.00; Chiz=0.00, df =1 (P = 0.95); I?=0%
Total (Walda) 124 122 100.0% 0.92 [0.65, 1.29]
Total events: 41 44
Test for overall effect: Z = 0.49 (P = 0.62) 01 o1 1 0 100

Test for subgroup differences: Not applicable
Heterogeneity: Tau® (REMLD) = 0.00; Chi* = 0.00, df = 1 (P = 0.95); I = 0%

Footnotes
aCl| calculated by Wald-type method.
bTau? calculated by Restricted Maximum-Likelihood method.

Favours Early Invasive Therapy Favours Conservative Therapy

Figure 8. Risk of major adverse cardiac and cerebrovascular events in older adults with acute coronary syndrome, comparing early invasive and conservative

therapy.
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Results of cumulative meta-analysis

We performed a cumulative meta-analysis to assess early in-
vasive versus conservative therapy across coronary revascu-
larization, nonfatal MI, MACE, all-cause mortality, and major
bleeding in patients with ACS. For coronary revascularization,
cumulative estimates increasingly favored early invasive ther-
apy as additional studies were incorporated, although statis-
tical significance was not consistently maintained across
sequential analyses. A similar directional trend was observed
for nonfatal Ml, with early invasive therapy remaining favor-
able throughout cumulative inclusion of studies. In contrast,
the direction of effect for MACE shifted toward conservative
therapy with increasing sample size, but without achieving sta-
tistical significance at any stage. For all-cause mortality, early
cumulative analyses favored early invasive therapy; however,
the effect estimate gradually moved toward conservative man-
agement once the cumulative population exceeded approxi-
mately 2500 participants, remaining non-significant
throughout. Lastly, cumulative analysis of major bleeding
demonstrated a consistent directional trend favoring conser-
vative therapy, with no statistically significant overall effect ob-
served (Supplementary Figures S1-5).

GRADE assessment

GRADE approach was used to assess the certainty of evidence
for all the outcomes. Five domains were evaluated for each
outcome, i.e., risk of bias, inconsistency, indirectness, impre-
cision, and publication bias. Risk of bias was not serious across
the included trials because appropriate randomization, allo-
cation concealment, and outcome assessment were done.
Moreover, large contemporary trials contributed the most
weight. Similarly, inconsistency was judged as not serious
when heterogeneity was low and when effect estimates
showed a consistent direction across the included studies. We
judged indirectness as not serious because the populations,
interventions, comparators, and outcomes closely matched
the clinical question of early invasive versus conservative ther-
apy in older adults with acute coronary syndromes. We down-
graded the certainty for imprecision when Cls were wide or
when the number of events was small. This issue mainly af-
fected outcomes, including MACE and MACCE. We did not
downgrade for publication bias because we observed no clear
small-study effects. For outcomes with uncertainty around the
true effect, we rated the certainty as moderate or low (Sup-
plementary Table S5).

Discussion

In this meta-analysis of 11 RCTs involving 4251 older adults
with ACS, an early invasive strategy was not associated with a
reduction in all-cause mortality compared with a conservative
approach. However, early invasive therapy significantly re-
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duced the risk of recurrent M| and the need for subsequent
coronary revascularization. These ischemic benefits were ac-
companied by a higher risk of major bleeding, while the inci-
dence of stroke was similar between the two treatment arms.
Overall, these findings highlight that in older adults, early in-
vasive management primarily improves ischemic outcomes
but does not improve survival, emphasizing the need for indi-
vidualized decision-making that carefully balances the poten-
tial benefit in reducing recurrent events against the increased
bleeding risk. This updated RCT-only synthesis extends prior
evidence by incorporating contemporary long-term trial data
and by using cumulative meta-analysis to evaluate whether
treatment effects changed as evidence accrued. Its main in-
cremental value is showing that the ischemic benefit of early
invasive therapy remains consistent over time, while a durable
survival benefit does not emerge.

Our results are largely consistent with previous studies. A re-
cent study by Reddy et al., including 3009 older adults found
that early invasive therapy did not significantly reduce all-
cause mortality (RR: 1.04; 95% Cl: 0.98-1.11) but was associ-
ated with lower rates of Ml (RR: 0.78), nonfatal MI (RR: 0.75),
and revascularization (RR: 0.43).%8 Similarly, Rout et al. evalu-
ated 2,429 patients aged 275 years and reported no significant
improvement in all-cause mortality (OR: 0.84; p=0.30), cardio-
vascular death (OR: 0.85; p=0.30), stroke (OR: 0.74; p=0.39),
or major bleeding (OR: 1.24; p=0.70).* Compared with prior
reviews, our cumulative analysis adds temporal clarity by
showing that the direction of effect remained stable as evi-
dence accumulated: recurrent Ml and revascularization con-
tinued to favor early invasive therapy, whereas mortality did
not shift toward a durable survival advantage. This analysis
was necessary because prior randomized trials and recent
meta-analyses mainly reported the final pooled treatment ef-
fect. They did not clearly show how the evidence changed over
time, when the mortality estimate became stable, or whether
large contemporary trials changed the direction of benefit.
This is important because clinicians need to know whether
newer trials created a new signal or simply made the existing
conclusion more precise. Our cumulative approach therefore
adds context by showing the development of evidence rather
than only the final summary estimate. In the cumulative analy-
sis, the all cause mortality estimate remained close to null as
evidence increased from 313 to 3057 participants, moving
from RR 0.89 in 2012 to RR 1.04 after the 2024 data, with no
heterogeneity. This pattern shows that newer trials increased
precision but did not create a survival advantage for early in-
vasive therapy. In contrast, nonfatal myocardial infarction
showed a stable benefit after the Hirlekar et al. trial, with the
estimate remaining significant through the final cumulative
analysis. Coronary revascularization also showed an early and
consistent benefit, becoming significant after the third accu-
mulated study and remaining favorable after the addition of
large contemporary trials. Major bleeding moved in the oppo-
site direction, with the final cumulative estimate showing sig-
nificantly higher risk with early invasive therapy. These results
suggest that the evidence has matured toward a consistent
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tradeoff: early invasive therapy reduces ischemic events and
repeat revascularization, but this benefit does not translate
into lower mortality and comes with higher bleeding risk. Ev-
idence from large RCTs, including the SENIOR-RITA trial, fur-
ther supports this pattern, with similar rates of cardiovascular
death between treatment groups and significantly lower rates
of nonfatal Ml and revascularization in the early invasive
group.® Similarly, the After Eighty Study demonstrated a re-
duction in Ml and revascularization but no long-term mortality
benefit.” Taken together, these data indicate that early invasive
therapy in older adults consistently provides an ischemic ben-
efit without translating into a survival advantage. The timing
and definition of the early invasive strategy also varied across
trials. STEMI trials generally evaluated immediate primary PCI
within 12 hours of symptom onset, whereas most NSTEMI tri-
als used coronary angiography within 72 hours, within 3-7
days, or during the index admission depending on the trial pro-
tocol. Therefore, early invasive should be interpreted as a
broad invasive-management strategy rather than a single fixed
procedural time window.

These findings differ from observational studies,?>?* which
have reported lower mortality in older patients with ACS ini-
tially managed with invasive strategies. This discrepancy may
reflect differences in patient selection. Frail patients or those
with multiple comorbidities are often less likely to receive in-
vasive management in real-world practice. RCTs, in contrast,
enroll patients according to prespecified criteria, reducing se-
lection bias, although crossovers can occur when clinically nec-
essary. Older adults frequently have chronic conditions such
as diabetes, hypertension, atherosclerosis, or cancer, which
can independently impact survival.???* Consequently, while ob-
servational studies may suggest a mortality benefit of early in-
vasive therapy, RCT evidence indicates that this apparent
advantage diminishes over time, likely due to a combination
of rigorous trial inclusion criteria and the high burden of co-
morbid disease in this population. This dissociation between
fewer ischemic events and unchanged mortality may be ex-
plained by the fact that invasive therapy can treat flow-limiting
coronary disease and reduce recurrent Ml or urgent revascu-
larization, but survival in older adults is also strongly influ-
enced by frailty, renal dysfunction, bleeding, infection, heart
failure, cancer, and other non-cardiovascular causes. As a re-
sult, reducing coronary ischemic events alone may not be suf-
ficient to improve all-cause mortality in this population.
Additionally, guidelines recommend an individual approach. A
clinician must base their decision upon the condition of the
patient and is advised to follow a risk-stratification approach.
Being aged does not exclude the person from an invasive strat-
egy; however, factors like risk of ischemia, instability of the
condition, comorbidities, and bleeding must be taken into con-
sideration before coming to a conclusion.??¢ In our analysis,
older adults gained ischemic benefit from an invasive ap-
proach, but the final treatment decision should also account
for frailty, bleeding risk, comorbidities, functional status, and
patient preference.?”?® We observed an increased risk of major
bleeding with the invasive strategy, underscoring the American
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Heart Association’s recommendation to assess bleeding risk
in patients with ACS prior to treatment selection.?>?® These
findings do not contradict guideline-based care but rather sup-
port a more selective application of invasive therapy in older
adults.? Current guidelines emphasize risk stratification, is-
chemic risk, clinical instability, comorbidity burden, frailty, and
bleeding risk when choosing an invasive or conservative ap-
proach. Therefore, the present evidence supports individual-
ized decision-making rather than routine invasive
management for all older adults with ACS.

Future trials should move beyond all-cause mortality alone
and evaluate frailty-guided invasive strategies that incorporate
functional status, quality of life, independence, rehospitaliza-
tion, bleeding, and patient-reported outcomes.3%3! Stratifica-
tion by frailty, cognitive impairment, renal function, and
bleeding risk may help identify which older adults are most
likely to benefit from invasive management. Focusing on frailty
and quality of life can help define how outcomes like fewer is-
chemic events, reduction in Ml burden, and lower frailty are
transforming into the daily lives of the patients, i.e., suggesting
meaningful long-term benefits.3?

Despite providing updated insights, this meta-analysis has sev-
eral limitations that should be considered. First, there was clin-
ical heterogeneity among the included populations, as frail
participants differed in demographics, ACS subtypes, and co-
morbidities, which may have influenced outcomes.* In addi-
tion, the timing of invasive management varied across trials,
ranging from immediate PCl in STEMI to angiography within 72
hours or several days in NSTEMI, which may limit the precision
of interpreting early invasive therapy as a uniform intervention.
Second, our analysis relied on aggregate data rather than indi-
vidual participant data, potentially diluting smaller effects at the
patient level.3 Third, two large trials contributed disproportion-
ately to the pooled estimates, which may have affected overall
effect measures. Fourth, crossovers within some trials could in-
troduce bias and attenuate long-term effects.* Finally, the REML
method may underestimate between-study variance when
pooling a small number of studies.

Conclusions

Early invasive therapy in older adults with ACS does not reduce
all-cause mortality compared with conservative management.
It provides short-term ischemic benefits by lowering the risk
of recurrent Ml and the need for coronary revascularization,
but these benefits are accompanied by an increased risk of
major bleeding. Cumulative evidence indicates that the reduc-
tion in ischemic events does not translate into long-term sur-
vival gains, particularly in frail patients with multiple
comorbidities. Clinical management should therefore be
guided by individualized assessment of ischemic and bleeding
risk, frailty, and overall patient comorbidity rather than
chronological age alone. These findings underscore the need
for careful risk-benefit evaluation when considering early in-
vasive strategies in older adults with ACS.
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