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ABSTRACT　
 
BACKGROUND　 Heart failure with preserved ejection fraction (HFpEF) following acute myocardial infarction (AMI) carries substa-
ntial morbidity and mortality, yet reliable prognostic markers beyond conventional cardiovascular factors remain limited. Frailty, refle-
cting diminished physiological reserve, has emerged as a potential determinant of adverse outcomes in this high-risk population. Theref-
ore, the aim of this study was to address a critical knowledge gap and to provide evidence that may guide frailty-adapted management st-
rategies to improve prognosis and quality of life in this high-risk population.
 
METHODS　 We conducted a multicenter retrospective cohort study including 4507 patients with HFpEF discharged after AMI across
82 hospitals in China (from January 2010 to March 2024). Frailty was assessed using the Hospital Frailty Risk Score (HFRS), with HFRS < 5
defined as non-frail and HFRS ≥ 5 as frail. Multivariable Cox proportional hazards models, adjusted for demographics, comorbidities, le-
ft ventricular ejection fraction, and therapies, were applied to evaluate associations between frailty and clinical outcomes. The primary end-
points were all-cause death and major adverse cardiovascular events (MACE), which defined as the composite of cardiovascular death
and heart failure rehospitalization. Secondary endpoints included net adverse clinical events (NACE), which defined as the composite of
all-cause death, stroke, recurrent myocardial infarction, revascularization, and major bleeding, as well as the individual components of
MACE.
 
RESULTS　 Frailty was independently associated with a higher risk of all-cause death [adjusted hazard ratio (aHR) = 1.52, 95% CI: 1.31–
2.03, P = 0.005] and NACE (aHR = 1.20, 95% CI: 1.02–1.41, P = 0.026). At one year, frail patients had higher unadjusted rates of all-cause dea-
th (9.0% vs. 2.9%) and NACE (19.8% vs. 13.7%) compared with non-frail patients. For cardiovascular death, the association did not reach sta-
tistical significance (aHR = 1.42, 95% CI: 0.99–2.03, P = 0.053). No significant associations were found for MACE (aHR = 1.05, 95% CI: 0.86–
1.28, P = 0.636) or heart failure rehospitalization (aHR = 0.94, 95% CI: 0.75–1.19, P = 0.616).
 
CONCLUSIONS　 Frailty, as measured by the HFRS, is an independent predictor of one-year mortality and composite adverse events in
post-AMI HFpEF patients. These findings support the use of HFRS at discharge to identify high-risk population who may benefit from clo-
ser follow-up, optimization of medical therapy, and targeted frailty-focused interventions.

 

Heart failure (HF) with preserved ejection frac-
tion (HFpEF) accounts for nearly half of all HF
cases and is associated with substantial morb-

idity and mortality, especially after acute myocardial infa-
rction (AMI).[1] Despite advances in cardiovascular therapy,
HFpEF remains a major clinical challenge due to its heter-

ogeneous pathophysiology and the absence of disease-mo-
difying treatments.[2] Current care focuses largely on sym-
ptom relief and comorbidity control, yet long-term outc-
omes remain poor, underscoring the need for reliable pro-
gnostic markers to guide individualized management.[1,3]

Frailty, a multidimensional syndrome reflecting redu-
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ced physiological reserve and heightened vulnerability to
stressors, has emerged as a key determinant of poor out-
comes in cardiovascular disease.[4] In HFpEF, frailty is co-
mmon and has been linked to impaired functional status,
frequent hospitalizations, and excess mortality.[5] Recent
reports suggest that incorporating frailty into risk strati-
fication may improve prognostic accuracy in post-AMI pa-
tients, a population in whom conventional models often un-
derperform.[6] Variability among frailty assessment tools and
the lack of evidence-based interventions further limit its cl-
inical application.[4,5]

Furthermore, the relationship between frailty and HFp-
EF-specific mechanisms, such as systemic inflammation,
metabolic dysregulation, and neurohormonal imbalance,
remains poorly defined.[5] Large, real-world, multicenter st-
udies are therefore needed to validate frailty as a prognos-
tic marker in clinically heterogeneous populations. Howe-
ver, little is known about its prognostic relevance specifica-
lly in patient who develop HFpEF after AMI, a subgroup wi-
th distinct clinical characteristics and disproportionately
high vulnerability. Notably, no national, multicenter coho-
rt has evaluated the applicability of a standardized frailty
tool such as the Hospital Frailty Risk Score (HFRS) in this po-
pulation, leaving its utility in post-AMI HFpEF largely unc-
ertain.

Accordingly, this study evaluated the independent pro-
gnostic value of frailty for one-year adverse outcomes in pa-
tients with HFpEF following AMI, using the HFRS as a va-
lidated and standardized tool. In addition to assessing ad-
justed hazard ratio (aHR), we also compared unadjusted ev-
ent rates between frail and non-frail patients to provide a co-
mprehensive view of frailty-related risk. By analyzing data
from 82 hospitals across China, we aimed to address a cr-
itical knowledge gap and to provide evidence that may gui-
de frailty-adapted management strategies to improve pro-
gnosis and quality of life in this high-risk population.

 METHODS

 Study Design

This was a multicenter, retrospective cohort study desig-
ned to evaluate the independent prognostic value of frailty
for one-year adverse outcomes in patients with HFpEF fo-
llowing AMI. Data were obtained from electronic health re-
cords of 82 hospitals in China (from January 2010 to Mar-
ch 2024). The study protocol was approved by the Ethics Co-
mmittee of the leading research institution, Second Hos-

pital of Tianjin Medical University, Tianjin, China (No.KY-
2025K010) and was conducted in accordance with the pri-
nciples set forth in the Declaration of Helsinki. At the same
time, the informed consent was waived owing to the retro-
spective nature of the analysis.

 Study Population

Eligible patients were adults aged ≥ 18 years who were
diagnosed with AMI according to the Fourth Universal Def-
inition of Myocardial Infarction (2018), had a left ventri-
cular ejection fraction (LVEF) ≥ 50% consistent with HFpEF,
and received guideline-directed medical therapy (GDMT)
during hospitalization. Patients were excluded if they had
missing or incomplete data for key variables, died during the
index hospitalization or discharged themselves against
medical advice, or had comorbid conditions with a life exp-
ectancy less than one year (e.g., advanced malignancy). A to-
tal of 4507 patients met the criteria, of whom 1739 patients
were classified as frail and 2768 patients as non-frail.

 Frailty Assessment

Frailty status was assessed using the HFRS, an Interna-
tional Classification of Diseases-based algorithm compris-
ing 32 frailty-related items. Based on the scoring framewo-
rk originally proposed by Gilbert, et al.[7] and used in sub-
sequent validation studies, an HFRS ≥ 5 was considered to
indicate increased frailty risk, while HFRS < 5 were rega-
rded as low risk.[8] The HFRS has been validated in multip-
le studies for its strong association with adverse outcomes
and is suitable for large-scale retrospective analyses. To av-
oid over-adjustment in multivariable modeling, only maj-
or clinical comorbidities that were independent of HFRS-
defining items were included as covariates.

 Study Endpoints

The primary endpoints were all-cause mortality and ma-
jor adverse cardiovascular events (MACE), which defined as
the composite of cardiovascular death and HF rehospital-
ization. Secondary endpoints included net adverse clinical
events (NACE), which defined as the composite of all-cau-
se death, stroke, recurrent myocardial infarction, revascula-
rization, and major bleeding, as well as the individual com-
ponents of MACE.

 Data Collection

Data were extracted from hospital records and included
demographics (age, sex, and body mass index), clinical ch-
aracteristics (LVEF, comorbidities such as hypertension,
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diabetes mellitus, and chronic kidney disease), treatment in-
formation (use of aspirin, P2Y12 inhibitors, statins, and ot-
her GDMT agents), and laboratory results (serum creatini-
ne, hemoglobin, and N-terminal pro-B-type natriuretic pep-
tide). Outcome events comprised all-cause death, MACE,
NACE, and their individual components.

 Statistical Analysis

Continuous variables were expressed as mean ± SD or me-
dians (interquartile range) and compared between groups us-
ing the independent Student’s t-test or the Mann-Whitney
U test, as appropriate. Categorical variables were present-
ed as counts (percentages) and compared using the Pears-
on’s chi-squared test or the Fisher’s exact probability test.
Associations between frailty and study endpoints were
assessed using Cox proportional hazards models. Multi-
variable models were adjusted for age, sex, comorbidities,
LVEF, and all GDMT administered during hospitalizat-
ion, including antiplatelet agents, beta-blockers, angiote-
nsin-converting enzyme inhibitor/angiotensin II receptor
blocker, statins, diuretics, spironolactone, calcium-channel
blockers, sodium-glucose co-transporter-2 inhibitors, nitra-
tes, and non-vitamin K antagonist oral anticoagulants, to mi-
nimize treatment-related confounding. Results were repo-
rted as aHR with 95% CI. Sensitivity analyses included
stratified analyses across age, sex, and comorbidity subgro-
ups, and multiple imputation was applied to account for
missing data. Statistical analyses were conducted using R
statistical software (version 4.2.1, R Foundation for Statist-
ical Computing, Boston, MA, USA), and a two-sided P-val-
ue < 0.05 was considered statistically significant.

 RESULTS

 Baseline Characteristics

A total of 4507 post-AMI HFpEF patients were included,
of whom 1739 patients (38.6%) were classified as frail and
2768 patients (61.4%) as non-frail. Before multivariable ad-
justment, substantial imbalances were observed between the
two groups [standardized mean difference (SMD) > 0.10 or
P < 0.05].

As shown in Table 1, frail patients were significantly old-
er (68.8 ± 11.7 years vs. 64.0 ± 11.7 years) and less often male
(63.5% vs. 69.1%). They presented with more severe hemo-
dynamic compromise, with Killip class III–IV on admissi-
on being nearly three times more common (21.6% vs. 7.9%),
and had a slightly lower mean LVEF (58.7% ± 4.7% vs. 59.4%

± 4.6%). Although body mass index differed statistically
between the two groups (25.45 ± 3.16 kg/m2 vs. 25.67 ± 3.51
kg/m2, P = 0.028), the SMD was minimal (SMD = 0.07), ind-
icating negligible clinical imbalance.

Moreover, comorbidities were more prevalent in frail pa-
tients, including hypertension (72.9% vs. 60.3%), diabetes
mellitus (40.3% vs. 34.0%), atrial fibrillation (15.0% vs. 8.6%),
peripheral vascular disease (14.3% vs. 7.0%), cerebrovascu-
lar disease (48.9% vs. 9.9%), and malignancy (6.0% vs. 2.0%).
Acute respiratory failure on admission was also more fre-
quent (7.8% vs. 0.6%). In addition, frail patients exhibited su-
bstantially higher N-terminal pro-B-type natriuretic pepti-
de levels, with a median of 1198 pg/mL (interquartile ran-
ge: 323.6–1917 pg/mL) compared with 685 pg/mL (interq-
uartile range: 294–1632 pg/mL) in non-frail patients (SMD
= 0.25, P < 0.001), indicating greater baseline neurohormo-
nal activation. The frail group also had a slightly higher pre-
valence of prior percutaneous coronary intervention (4.8% vs.
2.8%), whereas prior coronary artery bypass grafting was
rare and similar between groups (0.2% vs. 0.2%).

 In-hospital Treatments

Treatment patterns differed systematically between gro-
ups. Non-frail patients were more likely to receive secondary
prevention therapies, including aspirin (96.3% vs. 88.2%),
P2Y12 inhibitors (98.6% vs. 94.5%), statins (98.5% vs. 95.6%),
beta-blockers (83.4% vs. 78.9%), and angiotensin-converting
enzyme inhibitor/angiotensin II receptor blocker (84.8% vs.
80.0%, all P < 0.001). In contrast, frail patients more frequ-
ently received agents reflecting congestion or blood pres-
sure control, including loop diuretics (74.2% vs. 59.5%), th-
iazide diuretics (77.2% vs. 63.0%), spironolactone (54.7% vs.
43.4%), and calcium-channel blockers (24.2% vs. 16.7%, all P
< 0.001). Uptake of sodium-glucose co-transporter-2 inhi-
bitors was only modestly higher in frail patients (8.6% vs.
6.8%, P = 0.036), while nitrates were slightly less used (94.1%
vs. 96.9%, P < 0.001). Consistent with the greater baseline
prevalence of atrial fibrillation, frail patients also received
non-vitamin K antagonist oral anticoagulants more often
(3.4% vs. 1.4%, P < 0.001). Collectively, these patterns sugge-
st a shift toward symptom-directed management in frail pa-
tients, whereas non-frail patients were more likely to recei-
ve guideline-directed secondary prevention. Full details are
provided in Table 2.

 One-year Outcomes

During one-year follow-up, frail patients experienced su-
bstantially higher unadjusted event rates compared with
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non-frail patients (Table 3). The incidence of all-cause de-
ath was 9.0% in the frail group versus 2.9% in the non-frail
group, and NACE occurred in 19.8% versus 13.7%, respect-
ively (both P < 0.001). Cardiovascular death was also more
frequent in frail individuals (5.2% vs. 2.9%, P < 0.001). The
incidence of myocardial infarction was also slightly high-
er in frail patients (6.3% vs. 4.8%, P = 0.038), whereas revas-
cularization showed no significant between-group differ-
ences (7.4% vs. 7.8%, P = 0.612). MACE (12.4% vs. 10.9%, P =
0.082) and HF rehospitalization (11.2% vs. 10.5%, P = 0.284)

likewise showed no significant between-group differences.
After multivariable adjustment, frailty remained inde-

pendently associated with all-cause mortality (aHR = 1.52,
95% CI: 1.31–2.03, P = 0.005) and NACE (aHR = 1.20, 95% CI:
1.02–1.41, P = 0.026). By contrast, associations with cardio-
vascular death (aHR = 1.42, 95% CI: 0.99–2.02, P = 0.053),
MACE (aHR = 1.05, 95% CI: 0.86–1.28, P = 0.636), and HF re-
hospitalization (aHR = 0.94, 95% CI: 0.75–1.19, P = 0.616) we-
re not statistically significant. These adjusted results are su-
mmarized in Figure 1.

 

Table 1    Baseline characteristics of post-AMI HFpEF patients.

Variable Non-frail group (n = 2768) Frail group (n = 1739) SMD P-value

Demographics

Age, yrs 64.02 ± 11.70 68.78 ± 11.65 0.408 < 0.001

Male 1912 (69.1%) 1105 (63.5%) 0.117 < 0.001

Body mass index, kg/m2 25.67 ± 3.51 25.45 ± 3.16 0.070 0.028

Smoking history 826 (29.8%) 563 (32.4%) 0.055 0.041

Clinical features

Killip class 0.471 < 0.001

I 1115 (40.3%) 421 (24.2%)

II 1436 (51.9%) 942 (54.2%)

III 157 (5.7%) 277 (15.9%)

IV 60 (2.2%) 99 (5.7%)

LVEF, % 59.36 ± 4.61 58.70 ± 4.65 0.144 < 0.001

Acute respiratory failure 17 (0.6%) 135 (7.8%) 0.363 < 0.001

Comorbidities

Hypertension 1669 (60.3%) 1267 (72.9%) 0.269 < 0.001

Diabetes mellitus 940 (34.0%) 701 (40.3%) 0.132 < 0.001

Atrial fibrillation 239 (8.6%) 260 (15.0%) 0.197 < 0.001

Peripheral vascular disease 193 (7.0%) 249 (14.3%) 0.240 < 0.001

Cerebrovascular disease 275 (9.9%) 851 (48.9%) 0.947 0.002

Chronic lung disease 232 (8.4%) 194 (11.2%) 0.094 0.002

Gastrointestinal bleeding 54 (2.0%) 68 (3.9%) 0.116 < 0.001

Malignancy 52 (1.9%) 62 (3.6%) 0.104 0.001

Connective tissue disease 6 (0.2%) 11 (0.6%) 0.064 0.049

Chronic kidney disease 66 (2.4%) 203 (11.7%) 0.37 < 0.001

Liver disease 11 (0.5%) 36 (2.1%) 0.14 < 0.001

Prior percutaneous coronary intervention 77 (2.8%) 84 (4.8%) 0.104 0.003

Prior coronary artery bypass grafting 6 (0.2%) 4 (0.2%) 0.003 0.912

Laboratory measurements

N-terminal pro-B-type natriuretic peptide, pg/mL 685.1 (294–1632)* 1198.0 (323.6–1917)* 0.47 < 0.001

Data are presented as means ± SD or n (%). *Presented as median (interquartile range). AMI: acute myocardial infarction; HFpEF: heart fail-
ure with preserved ejection fraction; LVEF: left ventricular ejection fraction; SMD: standardized mean difference.
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 DISCUSSION

In this large multicenter retrospective cohort of 4507 post-
AMI HFpEF patients, frail individuals exhibited consist-
ently higher crude event rates compared with their non-fr-
ail counterparts. These unadjusted differences were reinfo-
rced by multivariable Cox regression analyses, which ident-
ified frailty, measured by the HFRS, as an independent pr-
edictor of adverse outcomes. Specifically, frailty was associ-
ated with an increased risk of all-cause mortality and NACE,
whereas its associations with cardiovascular death, MACE,
and HF rehospitalization were not statistically significant.
This pattern suggests that frailty may exert its strongest infl-

uence through systemic vulnerability and multi-organ str-
ess rather than through strictly cardiovascular pathways, al-
igning with the increasingly recognized concept that HFp-
EF is a systemic syndrome. The disproportionately higher
burden of comorbidities such as cerebrovascular disease and
acute respiratory failure among frail patients may partly ac-
count for this excess risk.

Our findings are broadly consistent with previous liter-
ature. Pandey, et al.[9] demonstrated a 1.4- to 1.8-fold incre-
ased mortality risk in frail HFpEF patients independent of
age and comorbidities, and Segar, et al.[10] similarly report-
ed that frailty nearly doubled the risk of death in older HF
cohorts. In contrast, Mentz, et al.[5] identified frailty as a pr-

 

Table 2    In-hospital treatments.

Variable Non-frail group (n = 2768) Frail group (n = 1739) SMD P-value

Antiplatelet therapy

Aspirin 2665 (96.3%) 1533 (88.2%) 0.307 < 0.001

P2Y12 inhibitors 2730 (98.6%) 1644 (94.5%) 0.227 < 0.001

Neurohormonal blockade

Beta-blockers 2308 (83.4%) 1372 (78.9%) 0.115 < 0.001

Angiotensin-converting enzyme inhibitor/Ang-
iotensin II receptor blocker 2347 (84.8%) 1391 (80.0%) 0.126 < 0.001

Spironolactone 1201 (43.4%) 951 (54.7%) 0.227 < 0.001

Diuretics

Loop diuretics 1647 (59.5%) 1291 (74.2%) 0.317 < 0.001

Thiazide diuretics 1745 (63.0%) 1343 (77.2%) 0.314 < 0.001

Other agents

Statins 2726 (98.5%) 1662 (95.6%) 0.172 < 0.001

Calcium-channel blockers 461 (16.7%) 421 (24.2%) 0.188 < 0.001

Sodium-glucose co-transporter-2 inhibitors 189 (6.8%) 149 (8.6%) 0.065 0.036

Nitrates 2681 (96.9%) 1637 (94.1%) 0.132 < 0.001

Non-vitamin K antagonist oral anticoagulants 38 (1.4%) 59 (3.4%) 0.133 < 0.001

Data are presented as n (%). SMD: standardized mean difference.

 

Table 3    One-year clinical outcomes in frail and non-frail patients after AMI with HFpEF.

Outcomes Non-frail group (n = 2768) Frail group (n = 1739) SMD P-value

All-cause death 81 (2.9%) 156 (9.0%) 0.258 < 0.001

Cardiovascular death 55 (2.0%) 104 (6.0%) 0.205 < 0.001

Myocardial infarction 134 (4.8%) 110 (6.3%) 0.065 0.038

Revascularization 209 (7.6%) 142 (8.2%) 0.023 0.488

MACE 204 (7.4%) 272 (15.6%) 0.261 < 0.001

NACE 379 (13.7%) 344 (19.8%) 0.164 < 0.001

Heart failure rehospitalization 162 (5.9%) 187 (10.8%) 0.178 < 0.001

Data are presented as n (%). AMI: acute myocardial infarction; HFpEF: heart failure with preserved ejection fraction; MACE: major adverse car-
diovascular events; NACE: net adverse clinical events; SMD: standardized mean difference.
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edictor of both mortality and HF hospitalization. These dis-
crepancies may reflect differences in frailty tools, healthca-
re systems, patient characteristics, and population comor-
bidity profiles. Importantly, our cohort consisted of pati-
ents with HFpEF following AMI, a subgroup in which ac-
ute injury superimposed on chronic diastolic dysfunction
may amplify the influence of systemic frailty, possibly ex-
plaining why all-cause mortality showed stronger associat-
ions than cardiovascular-specific outcomes.

Mechanistic studies further support the plausibility of
these findings. Elevated inflammatory cytokines and im-
paired mitochondrial function in frail HFpEF patients ha-
ve been linked to reduced functional capacity and worse pr-
ognosis.[11–13] Chronic low-grade inflammation promotes en-
dothelial dysfunction and myocardial fibrosis,[14] while sa-
rcopenia and impaired muscle–heart axis regulation contri-
bute to diminished exercise tolerance and increased hem-
odynamic stress.[15] Metabolic abnormalities such as insu-
lin resistance and mitochondrial dysfunction further exace-
rbate the HFpEF phenotype.[16,17] Neurohormonal dysregu-
lation, including heightened sympathetic activity and ren-
in-angiotensin-aldosterone system activation, worsens my-
ocardial remodeling and may reduce tolerance to stand-
ard therapies.[18,19] In the post-AMI setting, these systemic de-
ficits may limit physiological reserve and predispose frail
patients to multi-organ complications, infectious events, and
functional decline, which may contribute more to early mo-
rtality than recurrent cardiovascular events alone.

Treatment patterns differed markedly between groups,

with frail patients more often receiving symptom-orien-
ted therapies (e.g., spironolactone, loop diuretics, calcium-
channel blockers, nitrates) and non-frail patients more freq-
uently prescribed guideline-directed therapies such as as-
pirin and statins. This suggests that frailty may influence
real-world prescribing through medication intolerance, po-
lypharmacy concerns, and clinician risk–benefit judgmen-
ts. Although all GDMT variables were included in the mult-
ivariable models, treatment-related confounding cannot
be fully excluded due to unmeasured clinical factors.

 LIMITATIONS

The strengths of this study include its large sample size
across 82 hospitals, the use of a validated and standardiz-
ed frailty measure, and comprehensive adjustment for ma-
jor confounders. Nonetheless, several limitations should
be acknowledged. The retrospective design may leave re-
sidual confounding from unmeasured factors such as soci-
oeconomic and nutritional status. The HFRS primarily ca-
ptures physical frailty and may not reflect cognitive or psy-
chosocial domains assessed by other instruments.[20,21] In ad-
dition, the study population was derived from Chinese hos-
pitals, which may limit generalizability to other regions. Al-
though all GDMT variables were included in the multiv-
ariable models, some treatment-related confounding due
to clinical tolerance or physician decision-making may still
remain. In particular, frail patients may have had more co-
ntraindications or reduced tolerance to certain therapies,

 

Figure 1    Adjusted hazard ratios for one-year outcomes according to frailty status in patients with HFpEF after AMI, derived from mul-
tivariable Cox regression analysis. AMI: acute myocardial infarction; HFpEF: heart failure with preserved ejection fraction; MACE: major ad-
verse cardiovascular events; NACE: net adverse clinical events.
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and these clinical considerations were not fully captured in
our dataset, so residual treatment-related confounding ca-
nnot be entirely excluded. Finally, heterogeneity in med-
ication use and adherence, particularly with newer therap-
ies such as sodium-glucose co-transporter-2 inhibitors, co-
uld have influenced outcomes.

Clinically, these findings suggest that frailty assessment
should be incorporated into post-AMI care pathways for HF-
pEF patients to enhance risk stratification and guide indi-
vidualized management. In practical terms, frailty can be sc-
reened at discharge using the HFRS, which requires no ad-
ditional testing and can be extracted directly from routine cl-
inical data. Patients identified as frail may benefit from cl-
oser follow-up, medication tolerance checks, and earlier in-
volvement of geriatrics, rehabilitation, or nursing support.
Importantly, several components reflected in higher HFRS
scores, such as anemia, infections, dehydration, mobility im-
pairment, or polypharmacy, are potentially modifiable, pr-
oviding a clinical rationale for frailty-adapted manageme-
nt rather than treating frailty as a fixed trait. Using frailty sta-
tus to guide decisions, such as setting more cautious ther-
apeutic targets or prioritizing functional recovery, may he-
lp clinicians anticipate problems that are not captured by
cardiovascular parameters alone. Beyond cardiovascular
therapies, attention to frailty-related vulnerabilities, such
as sarcopenia, polypharmacy, and cognitive decline, may be
essential for improving outcomes. Future research should
explore targeted frailty interventions, such as multimodal
rehabilitation and nutritional support, and mechanistic st-
udies integrating multi-omics approaches to better elucida-
te pathways linking frailty and HFpEF progression.[22]

 CONCLUSIONS

In conclusion, frailty is a powerful and independent de-
terminant of one-year all-cause mortality and NACE in pa-
tients with HFpEF following AMI. By capturing systemic
vulnerability beyond conventional cardiovascular risk fa-
ctors, frailty provides critical prognostic information and su-
pports a shift toward holistic, patient-centered models of
care. Future work should aim to integrate frailty into rou-
tine clinical practice and develop targeted interventions to mi-
tigate its adverse impact.
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