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Abstract. - OBJECTIVE: There exists limited
comprehensive evidence on the potential asso-
ciation between non-cardiac comorbidities and
myocardial infarction (MI). Thus, we conducted
an umbrella review of existing meta-analyses to
provide a broad understanding of non-cardiac
health outcomes associated with Mi.
MATERIALS AND METHODS: The primary fo-
cus on the prevalence of related health outcomes
in patients with Ml was systemically searched.
Each original meta-analysis that was included
had its methodological quality evaluated by a
Measurement Tool Assessment Systematic Re-
views 2 (AMSTAR2). To evaluate the certainty
in the evidence for each outcome, we employed
GRADE and the Joanna Briggs Institute Preva-
lence Critical Appraisal Tool. The protocol was
registered in PROSPERO (CRD42023458642).
RESULTS: We identified seven meta-analy-
ses comprising 126 studies with 336,581 partici-
pants from 22 countries and five continents. The
pooled prevalence of comorbidities in patients
with Ml was 39% anxiety [95% confidence inter-
val (Cl), 30-48; GRADE, very low certainty], 29%
depression (95% CI, 23-36; very low certainty),
39% frailty (95% CI, 24-55; very low certainty),
and 23% failure of returning to work (95% CI, 16-
29; very low certainty). The diagnosis of Ml was
associated with an increased risk of cognitive
impairment (odds ratio, 1.45; 95% CI, 1.10-1.92;

moderate certainty). Among frail patients, MI
was associated with an increased risk of major
bleeding (relative risk, 1.93; 95% CI, 1.08-3.45;
low certainty) and mortality (relative risk, 2.29;
95% CI, 1.48-3.53; moderate certainty). However,
we did not find any evidence of cancer risk asso-
ciated with the development of Mi.
CONCLUSIONS: Our umbrella meta-analysis
provided comprehensive evidence of the associ-
ation between MI and several non-cardiac health
conditions. The robustness of our study is at-
tributed to the integration of evidence across sev-
eral studies, thus, these insights offer valuable
treatment options for policymakers and physi-
cians to develop personalized health strategies.
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Introduction

Myocardial infarction (MI) is one of the
life-threatening cardiovascular events and the
most severe clinical presentation of coronary ar-
tery disease (CAD)'. Because of its potentially
life-threatening consequences, previous research
has primarily centered on examining risk factors
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and investigating critical prognostic outcomes,
including mortality, stroke, and the recurrence
of MI?. Advancements in treatment strategies
have tremendously reduced MI-associated mor-
tality and cardiovascular adverse outcomes®.
Consequently, patients undergoing treatment for
MI have an extended life expectancy’, reflect-
ing improvement in the overall survival rate and
well-being and quality of life of patients.

In addition to cardiovascular complications,
several studies have investigated the wider sys-
temic comorbidities of MI, including depression
and cancer*’. An umbrella review offers the po-
tential to enhance our understanding of uncer-
tainties, biases, and areas of limited knowledge®.
As such, we conducted an umbrella review of
existing meta-analyses to provide a comprehen-
sive understanding of non-cardiac comorbidities
linked to MI. Furthermore, we provided evidence
that can serve as the basis for developing a holistic
treatment strategy for MI survivors.

Materials and Methods

Literature Search and Selection Criteria

This umbrella review adhered to the Preferred
Reporting Items for Systematic Reviews and Me-
ta-Analyses (PRISMA) guidelines from20207. The
protocol was registered in the PROSPERO data-
base with registration number CRD42023458642.
Two independent researchers, H.J. and H.L., sys-
tematically searched PubMed/MEDLINE, Em-
base, CINAHL, and Google Scholar databases
through July 2023 for meta-analyses of the co-
hort, case-control, and cross-sectional studies
examining the various non-cardiac comorbid
health outcomes after MI diagnosis. The search
strategy was as follows: “meta-analysis” AND
(“myocardial infarction” OR “MI” OR “STEMI”
OR “NSTEMI” OR “ischemic heart disease” OR
“myocardial ischemia” OR “acute coronary syn-
drome” OR “coronary”) and their variations. Two
researchers manually examined the references of
eligible articles and rigorously reviewed the titles,
abstracts, and full texts.

The inclusion criteria were studies detailing
any of the following metrics: proportion, preva-
lence, odds ratio (OR), and relative risk ratio (RR)
or hazard ratio (HR). Several non-cardiac comor-
bidities under consideration ranged from neuro-
logical (e.g., dementia and Parkinson’s disease),
psychiatric (e.g., depression, bipolar disorders,
anxiety disorder, and schizophrenia), neurolog-

ical (e.g., dementia and Parkinson’s disease), al-
lergic (e.g., food allergy and asthma), infections
(e.g., candidiasis), cancer (e.g., overall cancer and
breast cancer), gastrointestinal (e.g., irritable bow-
el syndrome), sleep (e.g., total sleep time, time in
bed, and sleep efficiency), and including the qual-
ity of life outcomes such as return to work®.

Quality Assessment

Researchers H.J. and H.L. independently as-
sessed the methodological soundness of each
meta-analysis using the “A Measurement Tool
Assessment Systematic Reviews 2 (AMSTAR?2)”
checklist and “Joanna Briggs Institute Preva-
lence Critical Appraisal Tool”*!. Discrepancies
in evaluations were resolved and the consensus
was reached with the help of a third researcher,
D.KY. In addition, we applied the Grading of
Recommendations, Assessment, Development,
and Evaluation (GRADE) framework to gauge the
evidence quality for every outcome®. The modi-
fied GRADE method was used to categorize ev-
idence certainty as high, moderate, low, or very
low. Methodologically rigorous large-scale ran-
domized controlled trials received a high-grade
designation, whereas smaller intervention trials
were considered moderate. Heterogeneity > 75%
for continuous outcomes and 50% for binary out-
comes were flagged as inconsistency. Indirectness
was attributed to noticeable differences between
study groups. The imprecision criteria were met
when the participant count was less than 1,000.
Funnel plots, Egger’s test p-values, and p-curve
analyses were used to detect the publication bias.
We established a dose-response relationship for
the effect size, indicating a gradual escalation in
outcome gravity. Moreover, the presence of prob-
able residual confounding factors further con-
firmed the reliability of evidence’s reliability'>-"".

Patient and Public Involvement

Patients were not involved while forming the
research question, determining outcome mea-
sures, or designing and executing the study. Pa-
tients were not consulted during the interpretation
of the results or the writing phase. However, study
findings will be accessible to participants and rel-
evant communities when requested.

Data Extraction

For each identified study, we collected infor-
mation including the publication year, number
of primary studies included, observed outcomes,
country of origin, the count of cases and partic-
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ipants, study methodology, the employed effect
estimation model (random or fixed effects), de-
gree of heterogeneity, and the most adjusted ef-
fect size accompanied by a 95% confidence in-
terval (CI). The DerSimonian and Laird models
for both random and fixed effects, as well as the
Hartung-Knapp-Sidik-Jonkman model for ran-
dom effects, were applied to minimize the risk of
type I errors’. We refrained from re-analyzing the
network or dose-dependent meta-analyses due to
insufficient estimates and evidence.

Statistical Analysis

We made the following assessments to cor-
roborate the primary findings: (1) Large hetero-
geneity was indicated if /7 values exceeded 50,
(2) the p-curve analysis was conducted to detect
potential p-hacking®, (3) 95% prediction interval
(PI) was used to assess the uncertainty of the ob-
served estimates and suggest directions for future
research using Bayesian statistics, (4) publication
bias was inferred if the Egger’s p-value fell under
0.1%. We conducted evidence mapping following

the modern standards to provide a comprehensive
overview of the strength of evidence and the di-
rection of associations’. All statistical evaluations
were undertaken using the R software (version
4.2.2; R Foundation, Vienna, Austria); a two-sid-
ed p-value lower than 0.05 was considered signif-
icant!®-13,

Results

The initial database and manual search yield-
ed 5,350 articles (Figure 1). After titles, abstracts,
and full-text screenings, and removing dupli-
cates, seven meta-analyses'®?* of observational
studies encompassing 126 original articles and
336,581 participants across 22 countries (Austra-
lia, Canada, China, Croatia, Denmark, France,
Germany, Iran, Ireland, Israel, Italy, Japan, the
Netherlands, New Zealand, Norway, Pakistan,
Poland, South Korea, Spain, Sweden, the United
Kingdom, and the United States and five conti-
nents (Africa, Asia, Europe, North America and

Table I. Description of total meta-analysis to investigate the potential association between patients with myocardial infarction

and all-related prevalence.

Character First Published
outcome(prevalence) author year Included countries AMSTAR2
Prevalence
Anxiety Lian et al®® 2021 Australia, Canada, China, Denmark, Germany, Iran,

Japan, Netherlands, Norway, Pakistan, South Korea,

Sweden, United Kingdom, United States High
Cancer Lietal® 2019 Denmark, Norway, United States High
Frailty Yu et al? 2023 Australia, Japan, Netherlands, Poland, United States,

Vietnam Low
Depression Feng et al?! 2019 Australia, Canada, Denmark, Iran, Israel, Japan,

Norway, Sweden, United Kingdom, United States High
Return to work Kai et al* 2022 Australia, China, Croatia, Denmark, France, Ireland,

Iran, Italy, Japan, Netherlands, New Zealand, Poland,

Spain, Sweden, United Kingdom, United States Moderate
Risk
Cognitive impairment Deckers et al** 2017 Australia, Finland, Netherlands, United States High
or dementia
Cancer Lietal® 2019 Denmark, Norway High
Cancer (male) Lietal® 2019 Denmark, Norway, Sweden High
Cancer (female) Lietal® 2019 Denmark, Norway, Sweden High
Lung cancer (male) Lietal'® 2019 Denmark, Sweden High
Lung cancer (female) Lietal® 2019 Denmark, Sweden High
Major bleeding Yu et al* 2023 Japan Low
(frail participants)
Mortality Yu et al*? 2023 Japan, Netherlands, Vietnam Low
(frail participants)
Prostate cancer (male) Lietal'® 2019 Denmark, Sweden High
Breast cancer (female) Lietal® 2019 Denmark, Sweden High

AMSTAR?2, A Measurement Tool Assessment Systematic Reviews 2.
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Oceania) were included. Table I and Supplemen-
tary Table I summarized the studies included in
this umbrella review, offering key information
such as outcomes, primary authors, publication
years, countries involved, and Measurement Tool
Assessment Systematic Reviews 2 (AMSTAR?)
ratings.

Anxiety and Depression (Prevalence)

The study revealed a pooled prevalence of 39%
[95% confidence interval (CI), 30-48] for anxiety
and 29% (95% CI, 23-36) for depression among
patients diagnosed with MI (Table II).

Frailty (Prevalence)

The pooled prevalence of frailty among older
patients with MI after percutaneous coronary in-
tervention was 39% (95% CI, 24-55), especially
46% (95% CI, 17-74) in patients with STEMI (Ta-
ble II and Supplementary Table II).

Return to Work (Prevalence)
The pooled prevalence of return to work among
patients with M1 was 77% (95% CI, 71-84; Table II).

Cognitive Impairment and Dementia
(Risk)

We found a 45% increased risk of developing
cognitive impairment or dementia after MI [OR
(95% CI, 1.10-1.92), Table I1].

Cancer (Risk)

Our results demonstrated that the estimated
overall cancer incidence rate after MI was 9%
(95% CI, 7-11) and the relationship between MI
and cancer incidence was uncertain (Table II).
This is because several cancer types (for ex-
ample, lung cancer) and MI share risk factors
such as smoking history and are correlated.
However, unlike previous literature, subgroup
analysis by sex and cancer type conducted in

Potentially relevant studies; n=3216

PubMed/MEDLINE (n= 1081)

Embase (n= 1442) Google scholar (n= 693)

\4

Duplicated studies (n=1584)

A 4

Studies after duplicates were removed (n=1632)

.| Studies unrelated to myocardial infarction outcomes
(n=1605)

A 4

assessment (n=27)

Studies meeting the criteria for title and abstract

A4

Excluded; n=13

Not eligible the full text (n=2)
Articles reporting overlapped results (n=11)

Included studies (n=7)

Figure 1. Study selection.
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Table Il. Reanalysis of estimated effect using Der Simonian and Laird (DL) method and Hartung-Knapp-Sidik-Jonkman (HS) method, heterogeneity I, Egger’s p-value, and 95% prediction interval.

Re-analyzed summary estimated effect (95% Cl) Re-analyzed
Reported
summary DL method sutl:nmztm(/j . 950
. estimate . au . o
Outcome "s’tcll;;?::’ Metrics s;-;ta:e eff:::I;;?;gZdCl)- . effect (95% Cl) Hete;o(go/s,nelty square, E%%i:; prediction | GRADE
P random e ffect' Fixed-effect Random-effect Largest study HS method: (%) P T -
model model random-effect
model
model

Prevalence
Anxiety 18 Proportion | 8,532 | 0.38 (0.29 to 0.48) | 0.36 (0.35 to 0.37) | 0.39 (0.29 to 0.49) | 0.11 (0.09 to 0.14) | 0.39 (0.30 to 0.48) 99.05 4.45 0.26 (0.25,0.54) | Very low
Depression 19 Proportion | 12,315 | 0.29 (0.22 to 0.35) | 0.28 (0.27 to 0.28) | 0.29 (0.23 to 0.36) | 0.22 (0.21 to 0.24) | 0.29 (0.23 to 0.36) 98.60 2.15 0.43 (0.21,0.40) | Very low
&Ztr‘ll{m to 26 Proportion | 26,001 | 0.80 (0.74 to 0.86) | 0.78 (0.78 to 0.79) | 0.77 (0.71 to 0.84) | 0.00 (0.00 to 0.00) | 0.77 (0.71 to 0.84) 99.25 2.67 0.68 (0.66, 0.86) | Very low
Frailty 9 Proportion | 267,419 | 0.39 (0.18 to 0.60) | 0.23 (0.23 to 0.23) | 0.39 (0.13 to 0.66) | 0.10 (0.10 to 0.10) | 0.39 (0.24 to 0.55) 99.99 20.21 0.49 (0.11, 0.78) | Very low
Cancer 4 Proportion | 221,994 | 0.10 (0.08 to 0.11) | 0.10 (0.10 to 0.10) | 0.09 (0.08 to 0.11) | 0.09 (0.09 to 0.09) | 0.09 (0.07 to 0.11) 93.12 0.02 0.67 (0.07,0.13) | Very low
Risk
Cognitive
impairment 7 OR 20,225 | 1.46 (1.16 to 1.84) | 1.42 (1.21to 1.68) | 1.45(1.16 to 1.82) | 1.30 (1.00 to 1.90) | 1.45 (1.10 to 1.92) 36.12 0.03 0.52 (0.85,2.49) | Moderate
or dementia
foavne‘;:l) 3 OR 220,913 | 1.08 (0.97 to 1.19) | 1.04 (1.02 to 1.06) | 1.08 (0.97 to 1.20) | 0.97 (0.92 to 1.01) | 1.08 (0.69 to 1.68) 90.04 0.66 0.81 (0.31,3.73) | Low
(Crifa‘f:)r 4 OR 183,384 | 1.04 (0.99 to 1.10) | 1.04 (1.02 to 1.05) | 1.04 (0.99 to 1.09) | 1.03 (1.01 to 1.06) | 1.04 (0.93 to 1.16) 76.87 0.16 0.69 (0.85,1.28) | Very low
?fznmc;l;) 4 OR 101,450 | 1.10 (1.01 to 1.20) | 1.09 (1.06 to 1.12) | 1.10 (1.01 to 1.20) | 1.08 (1.04 to 1.12) | 1.10 (0.89 to 1.36) 82.88 0.50 0.61 (0.77,1.57) | Very low
Lung cancer
(male) 3 OR 182,301 | 1.12 (1.05 to 1.19) | 1.14 (1.07 to 1.20) | 1.13 (1.06 to 1.21) | 1.19 (1.09 to 1.29) | 1.13 (0.97 to 1.32) 23.10 0.09 0.49 (0.63,2.04) Low
z‘e‘ffaf:)“cer 3 OR 100,786 | 1.51 (1.15 to 1.99) | 1.62 (1.54 to 1.71) | 1.51 (1.15 to 1.99) | 1.70 (1.60 to 1.90) | 1.51 (0.79 to 2.87) 92.49 531 0.66 | (0.05,16.30) | Very low
E;Ez;altimale) 3 OR 182,301 | 0.96 (0.85 to 1.09) | 1.00 (0.99 to 1.01) | 0.98 (0.91 to 1.05) | 1.00 (1.00 to 1.10) | 0.98 (0.76 to 1.25) 84.61 0.36 0.78 (0.39,2.43) | Low
Breast
cancer 3 OR 100,786 | 0.94 (0.86 to 1.04) | 0.95 (0.88 to 1.02) | 0.94 (0.86 to 1.04) | 1.00 (0.90to 1.10) | 0.94 (0.76 to 1.17) 38.47 0.27 0.03 (0.38,2.33) Low
(female)
Major
E’flre;fmg 2 RR 3,186 | 1.93 (1.29 to 2.90) | 1.93 (1.29 t0 2.90) | 1.93 (1.29 to0 2.90) | 1.90 (1.22 to 2.90) | 1.93 (1.08 to 3.45) <0.001 - - - Low
participants)
Mortality
(frail 6 RR 4,087 | 2.29 (1.65 to 3.16) | 2.17 (1.66 to 2.84) | 2.29 (1.65 to 3.16) | 1.81 (1.23 to 2.65) | 2.29 (1.48 to 3.53) 19.66 3.29 0.02 (1.15,4.52) | Moderate
participants)

CI, confidence interval; DL, Der Simonian and Laird; GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; HS, Hartung-Knapp-Sidik-Jonkman; OR, odds ratio; RR, relative risk. The numbers in bold
indicate a significant difference (p < 0.05).
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Table Ill. Evidence maps of umbrella review by association between patients with myocardial infarction and all-related prevalence.

OR (95% Cl) P peres tc"l’," Direction L orainty
1. Prevalence
Anxiety 0.39 (0.30 to 0.48) - Very low
Depression 0.29 (0.23 to 0.36) - Very low
Return to work 0.77 (0.71 to 0.84) - Very low
Frailty 0.39 (0.24 to 0.55) - Very low
Cancer 0.09 (0.07 to 0.11) - Very low
2. Risk
Cognitive impairment or dementia 1.45 (1.10 to 1.92) Association Moderate
Cancer (overall) 1.08 (0.69 to 1.68) Association Low
Cancer (male) 1.04 (0.93 to 1.16) No association Very low
Cancer (female) 1.10 (0.89 to 1.36) No association Very low
Lung cancer (male) 1.13 (0.97 to 1.32) No association Low
Lung cancer (female) 1.51 (0.79 to 2.87) No association Very low
Prostate cancer (male) 0.98 (0.76 to 1.25) No association Low
Breast cancer (female) 0.94 (0.76 to 1.17) No association Low
Major bleeding (frail participants) 1.93 (1.08 to 3.45) Association Low
Mortality (frail participants) 2.29 (1.48 to 3.53) Association Moderate

Cl, confidence interval; OR, odds ratio. The numbers in bold indicate a significant difference (p < 0.05). Color represented the
levels of OR and proportion in data with statistical significance (p < 0.05).

this study did not confirm a statistically sig-
nificant association with MI. Previous studies'®
have demonstrated that the incidence of cancer
was highest in the first follow-up period (< 6
months). The possibility of overinterpretation
due to surveillance bias in the included studies
was considered.

Major Bleeding and Mortality Among
Frail Older Population (Risk)

Frail older patients with MI who underwent cor-
onary intervention had a 1.93-fold increase (95%
ClI, 1.08-3.45) risk of major bleeding and a 2.29-
fold increase (95% CI, 1.48-3.53) of mortality.

AMSTARZ2, GRADE Classification,
Heterogeneity, Publication Bias, and
Population-Attributable Fractions of
Included Studies

AMSTAR? had no “very high” or “very low”
ratings, and the most common error was that the
researchers did not list the ruled-out studies or
justify their exclusion. In addition, funding infor-
mation was missing in certain cases (Supplemen-

tary Tables IIL, IV, and V). Supplementary Ta-
ble VI displays a breakdown of GRADE scores
for each study (high confidence, 25%; moderate
confidence, 60%; low confidence, 10%; very low
confidence, 4.8%). We summarized several out-
comes according to the confidence of evidence in
Table I11.

With the exception of three outcomes [all-cause
mortality of frail participants, risk of adverse out-
comes in frail participants, and risk of heart dis-
ease (angina and MI) and cognitive impairment
or dementia], the shape of the p-curve was highly
right-skewed for continuous (p < 0.05) and bino-
mial tests (p < 0.025), indicating no evidence of
p-hacking.

A re-analysis of the 24 outcomes using random
effects analyses, demonstrated that 70.8% of the
seven meta-analyses exhibited significant hetero-
geneity (P > 75 for continuous, and » > 50 for
binary metrics). Egger’s regression test revealed
statistical evidence of publication bias in 23.8% of
studies. The forest plot, funnel plot, and p-curve
for each outcome are presented in the Supple-
mentary File.
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Discussion

To the best of our knowledge, this is the first
comprehensive study to examine several non-car-
diac comorbidities occurring after MI by con-
ducting an umbrella review of seven meta-anal-
yses with 126 studies across 22 countries. We
conducted an umbrella meta-analysis to estimate
the pooled prevalence of anxiety, depression,
frailty, returning to work, and cancer. Anxiety
(39%), depression (29%), frailty (39%), and fail-
ure to return to work (23%) were frequently ob-
served following MI.

Next, we calculated the estimates for cognitive
impairment, dementia, and cancer among pa-
tients with MI and for major bleeding and mortal-
ity among frail patients with MI. A notable 45%
increase in the risk of cognitive impairment and
dementia among patients with MI and an 80-90%
increase in major bleeding and mortality among
frail patients with MI were observed. The overall
incidence rate of cancer following myocardial in-
farction was 9%, although statistically significant
associations were not observed.

Plausible Underlying Mechanisms

Our comprehensive study indicated a potential
association between MI and several non-cardiac
comorbidities. This can be attributed to two main
factors: distinguishable from the physiological
effects of ischemic heart disease itself and the
effects of medications taken post-myocardial in-
farction®*.

MI triggers an intricate cascade involving the
autonomic nervous system, thereby promoting
the activation of the sympathetic nervous system
and concurrent withdrawal of the parasympathet-
ic branch?’. This resultant autonomic imbalance is
marked by heightened sympathetic activity cou-
pled with a diminished vagal tone, resulting in
anxiety or depression’®?. Furthermore, an auto-
nomic nervous system imbalance can be linked to
reduced physical activity and cognitive function
decline in older adults, thereby contributing to the
development of frailty and dementia®®>'.

Most patients who experience MI are typically
prescribed beta-blockers. Although beta-blockers
do not impact depression or anxiety®, these, es-
pecially early-generation beta-blockers, can lead
to feelings of fatigue®*. This either significantly
delays the return to work or leads to failure.

Moreover, patients are often prescribed long-
term antiplatelet agents, increasing the risk of
bleeding*. Bleeding from antiplatelet therapy can

3012

worsen frailty. Conversely, frailty can exacerbate
the risk of bleeding®. Bleeding events, including
intracranial hemorrhage, can potentially contrib-
ute to cognitive impairment or dementia.

Implications for Clinicians and
Policy Makers

Our findings highlight the requirement for a
comprehensive management strategy to improve
the quality of life of patients with MI*, This ne-
cessitates institutional support to facilitate patient
engagement in cardiac rehabilitation initiatives.
Cardiac rehabilitation programs should address
not only cardiac recovery but also the rehabilita-
tion of mood disorders, frailty, cognitive function,
and the resumption of work?. Although there is
no definitive consensus on the effectiveness of
psychological counseling or physical exercise
programs in enhancing the return-to-work pro-
cess, a more sophisticated and personalized strat-
egy should be devised based on the prevalence
rates elucidated in this study.

Our findings did not establish a direct associa-
tion between cancer and MI. Although MI itself
may not directly influence cancer development,
patients with MI often require long-term aspirin
use®®. The Aspirin in Reducing Events in the El-
derly trial’s findings on the effects of prolonged
aspirin consumption demonstrated that, long-
term aspirin use is associated with a substan-
tial increase in cancer-related mortality®. Thus,
screening for early cancer detection in patients
who have received treatment for MI and have been
visiting clinics for an extended period should not
be overlooked*.

Limitations and Strengths

Although our study offers valuable insights
into the associations between MI and several fac-
tors, certain limitations should be acknowledged.
First, most included studies were observational,
which inherently introduced the potential for se-
lection bias and confounding variables. Second,
the heterogeneity in study designs, patient pop-
ulations, and assessment methods across the re-
viewed literature could have affected the gener-
alizability of our findings. Third, the possibility
of publication bias cannot be completely ruled out
because studies with significant results are more
likely to be published, potentially leading to an
overestimation of observed associations.

Despite these limitations, our study had several
strengths that enhance the credibility of our find-
ings. The umbrella review methodology allowed
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a comprehensive evaluation of a wide range of
associations, synthesizing evidence from numer-
ous studies. The incorporation of several factors,
including depression, anxiety, frailty, cognitive
impairment, return to work, and cancer, provides
a comprehensive overview of the multifaceted
impact of ML.

Conclusions

We investigated a wide range of non-cardiac
comorbidities followed by MI using an umbrella
review. The robustness of our study is attribut-
ed to the integration of evidence across several
studies. This highlights the intricate interplay
between MI and diverse comorbidities, such as
anxiety, depression, frailty, and failure to return
to work. We observed an increased risk of cog-
nitive impairment, dementia, major bleeding, and
mortality. Conversely, the incidence of cancer did
not increase substantially after MI. These insights
offer valuable treatment options for policymakers
and physicians to develop personalized health
strategies.
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