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myocardial infarction: a
systematic review and
meta-analysis

Di Wang', Congkang Jia' and Tao Yu*

Department of Cadre's Ward, The 983rd Hospital of Joint Logistic Support Force of PLA, Tianjin, China

Background: Emerging data suggest a correlation between the prognostic
nutritional index (PNI) and the clinical outcomes of patients with acute
myocardial infarction. Despite these findings, the overall conclusions
remain inconclusive.

Methods: A comprehensive literature search was conducted in PubMed,
Embase, Web of Science, and the Cochrane Library, covering the period to
October 31, 2024, Examining the relationship between PNI and clinical
outcomes in AMI patients. The outcomes included mortality due to acute
myocardial infarction, major adverse cardiovascular events (MACE), in-hospital
mortality, and acute kidney injury. These outcomes were using hazard ratios
(HR) and corresponding 95% confidence intervals (Cl). Sensitivity and
subgroup analysis were used to assess the stability of the results and potential
sources of heterogeneity. All analyses were performed using Review Manager
5.4 and STATA 15.0.

Results: Our analysis included twelve retrospective cohort studies and two
prospective studies. Demonstrated a correlation between PNI values and
mortality (HR=0.91, 95% CI: 0.91-0.85; p<0.0001). No significant
association between the PNI and the incidence of MACE in patients with AMI
(HR=0.85, 95% Cl: 0.66-1.11; p=0.23). Sensitivity and subgroup analysis
confirmed the stability of the results.

Conclusion: PNI has a strong link to lower mortality rates in patients with AMI,
higher the PNI values correspond to lower mortality risk. No significant
relationship between PNI and MACE was observed. PNI could be an
important factor in individualized managenent of AMI| patients in
clinical settings.

Systematic Review Registration: PROSPERO, identifier CRD42024620983.
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1 Introduction

Acute Coronary Syndrome (ACS) refers to a group of clinical
syndromes caused by acute myocardial ischemia and hypoxia,
typically caused by the rupture or erosion of atherosclerotic
subsequent complete or thrombotic
Based on ECG findings
myocardial injury, ACS is classified into Unstable Angina (UA),
Non-ST-Segment Elevation Myocardial Infarction (NSTEMI),
and ST-Segment Elevation Myocardial Infarction (STEMI).
STEMI and NSTEMI, Acute

Myocardial Infarction (AMI),—the most severe types of ACS—

plaques and
occlusion (1).

partial
and markers of

are collectively known as

characterized by high morbidity, mortality, and disability rates
(2). In recent years, with an aging population, changing
lifestyles, and the prevalence of risk factors, the incidence of
AMI has steadily increased, making it a major contributor to
global mortality and disability (1). Currently, the primary
therapeutic goal in AMI management is to rapidly reopen the
infarct-related artery, re-establish adequate blood flow to the
heart muscle, preserve endangered myocardial tissue, limit
infarct size progression, and maintain cardiac function. Despite
methods, the
mortality rate of AMI is still high, especially the prehospital

the continuous improvement of treatment
mortality and reinfarction rate. This underscores the urgent
need to enhance early detection, timely treatment and secondary
prevention (3).

Acute myocardial infarction (AMI) is one of the most serious
diseases of the cardiovascular system, and its morbidity and
mortality remain persistently high worldwide. Studies have
shown that, beyond traditional risk factors (such as age,
hypertension, diabetes, and cardiac function), the nutritional
and immune status of patients is increasingly recognized as a
key determinant of cardiovascular outcomes (4). In this context,
Prognostic Nutritional Index (PNI), an objective marker that
evaluates both nutritional and immune function, has gained
attention due to its value in predicting clinical outcome. PNI
was first proposed by Buzby et al. in 1980 (4, 5). The Prognostic
Nutritional Index (PNI), as a simple indicator that integrates
serum albumin and lymphocyte counts, has been proven to
effectively reflect the body’s inflammatory and nutritional
balance status, and has shown value in the prognosis prediction
of various diseases. However, the predictive efficacy of PNI for
all-cause mortality and major adverse cardiovascular events
(MACE) in patients with ACS is inconsistent among existing
studies (6). In a study by between prognostic nutritional indices
and five-year survival outcomes in individuals who underwent
emergency coronary artery bypass grafting due to acute ST-
elevation myocardial infarction, tracking a cohort of 131
patients over the study period. The authors found that PNI was
significantly associated with long-term mortality in individuals
diagnosed with AMI (7).

Although numerous clinical studies have explored the
relationship between the PNI and the prognosis of AMI
These
discrepancies may be attributed to variations in sample sizes,
threshold  definitions, and

patients, the conclusions remain inconsistent.

geographic  regions, other
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methodological differences (8). Therefore, the purpose of this
paper is to synthesize existing clinical evidence through a
systematic review and meta-analysis, in order to derive a more
This
determine whether PNI can effectively predict the prognosis of

robust and comprehensive conclusion. willhelp to
AMI patients, so as to provide the latest theoretical basis for

clinical construction of accurate prediction models.

2 Materials and methods
2.1 Literature search

In order to provide a transparent account of the methods used,
this study adhered to the guidelines outlined in the PRISMA 2020
(9), and its protocol was registered in the International Prospective
Systematic Evaluation Registry (PROSPERO: CRD42024620983).
Two researchers (WD and JCK) independently formulated the
database search plan. They selected relevant subject headings
and keywords to systematically search PubMed, Embase, Web of
Science, and the Cochrane Library for studies published up to
October 31, 2024. The search strategy incorporated a broad

spectrum of terms, including: “Myocardial Infarction,”
“Infarction, Myocardial”, “Infarctions, Myocardial”,
“Myocardiallnfarctions”, “Heart Attack”, “Heart Attacks”,
“Myocardial  Infarct”,  “Infarct, Myocardial”,  “Infarcts,

Myocardial”, “Myocardial Infarcts”, “Cardiovascular Stroke”,
“Stroke, “Strokes,
Cardiovascular” and “prognostic nutritional index”, “PNI”.

“Cardiovascular Strokes”, Cardiovascular”,

Supplementary Table S1 provides the complete search

methodology employed in this review.

2.2 Study selection

Eligible studies had to fulfill the following conditions: (1) the
participants had a confirmed diagnosis of acute myocardial
infarction by standard clinical criteria; (2) the prognostic
nutritional index (PNI) was reported, calculated as albumin (g/
L) + 5 x lymphocyte count (10°/L), and patients were grouped
based on whether their PNI was above or below 45; (3)
examined how PNI related to outcomes in AMI patients; (4) the
study presented or allowed calculation of HRs or ORs with 95%
confidence intervals; (5) a clear cut-off was used to divide high-
PNI and low-PNI groups; (6) the study had to be fully
published in a peer-reviewed journal.

The following exclusion criteria were applied: (1) articles such
as reviews, editorials, conference summaries, letters, and
individual case reports were not included; (2) studies without
adequate data to calculate HR or OR and 95% CI were
excluded; (3) studies that did not include survival data were
excluded; (4) studies with duplicate or overlapping data were
also removed. Two researchers (WD and JCK) independently
reviewed the titles and abstracts of studies retrieved from
databases, downloaded full-text articles, and assessed them to

collect eligible studies. Any disagreements in study selection

frontiersin.org



Wang et al.

were addressed through discussion until a mutual agreement
was reached.

2.3 Data extraction

Two researchers (WD and JCK) independently performed
data extraction. Any discrepancies were resolved through
consensus involving all co-authors. Information extracted
consisted of: the first author’s surname, year of publication, date
extraction of publication, country, study design, period of study,
number of participants, numbers of cases and controls; Mean/
median Age; PNI cut-off;Population; Detection
treatment; HR/OR and 95% confidence interval (CI) indicating

the highest acute myocardial infarction mortality, MACE, in

timing;

hospital mortality and acute kidney injury. It is important to
note that, for studies providing PNI data, the inverse of the
reported HR or OR values and their confidence intervals was
calculated, with the upper and lower limits reversed accordingly,
to standardize the data for statistical analysis.

2.4 Quality assessment

We assessed the quality of the analyzed publications with the
Newcastle-Ottawa Scale (NOS), rating them on selection,
comparability, and outcome criteria. Studies achieving a score
between 6 and 9 were deemed to be of high quality.

2.5 Statistical analysis

The pooled HRs or ORs with associated 95% Cls were
calculated to determine the prognostic value of PNI in
individuals diagnosed with acute myocardial infarction to
indicating the highest acute myocardial infarction mortality,
MACE, in hospital mortality and acute kidney injury. We used
Q and Higgins I°
considering it significant when P<0.05 or I*>50%. Random-

Cochran’s to evaluate heterogeneity,
effects model was employed for all data analysis. Subgroup and
sensitivity analyses were performed to confirm the stability of
results for OS and PFS. The source of heterogeneity was also
discussed. Funnel plots alongside Egger’s regression test were
utilized to evaluate potential publication bias. All analyses were
performed using STATA version 15.0 and Review Manager
version 5.4.

3 Results
3.1 Study characteristics

From an initial pool of 1,217 records, 122 duplicates were
eliminated. Screening titles and abstracts led to the exclusion of

1,052 articles. Following full-text review of the remaining
studies, 26 were excluded for lacking sufficient survival data.
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Seventeen eligible studies, covering 42,146 patients in total, were
finally included in this meta-analysis (Figure 1) (7, 9-24).
Among the seventeen included studies, nine were from Europe
and eight from Asia. Among them incorporated twelve
retrospective cohort studies (7, 9-12, 14-16, 18-24), whereas the
remaining two were prospective (13, 17). All cohort studies,
published in English between 2017 and 2024, investigated the
prognostic value of PNI by comparing outcomes between high-
PNI and low-PNI groups. In terms of PNI measurement, all
studies measured PNI at admission as baseline, three studies
measured PNI at admission and after or before prospertive, four
evaluated PNI
postoperative. Regarding the assessment of PNI, thirteen articles

during preoperative, intraoperative, and
explored its potential to predict mortality, while eight others
investigated its prognostic relevance MACE outcomes. Table 1
presents key features of the studies selected for analysis.

3.2 Study quality

All included studies received NOS scores between 6 and 8,
reflecting a high level of study quality (refer to Supplementary
Table S2).

3.3 Meta-analysis results

3.3.1 PNI and mortality

We evaluated the association between PNI and mortality
across fifteen cohort studies, encompassing two outcome
indicators and a total of 42,146 participants. Each of these
studies, all reported PNI values at admission. Four studies
offered data from before and after admission, while two
provided preoperative, intraoperative, and postoperative PNI
values. Due to substantial heterogeneity across indcluded studies
(I*=87%, p<0.0001), a random-effects model was applied
(Figure 2A). The results demonstrated a strong and positive
association between the PNI and mortality (HR =0.91, 95% CI:
0.91-0.85; p <0.0001, Figure 2A).

Table 2 presents the results of these analyses. Mortality data
were stratified by study design, sample size, region, mean age,
and PNI cut- off. PNI showed no prognostic value in
prospective studies, European populations, or in studies using a
cut-off >40. In contrast, retrospective
demonstrated a significant link with mortality (HR =0.88, 95%
CIL: 0.83-0.84; p<0.0001). Additionally, subgroup analysis in
Asian populations revealed a significant predictive value
(HR=0.91, 95% CI: 0.87-0.96; p = 0.0009). Finally, the subgroup
analysis using a PNI cut-off <40 also showed a significant

predictive value (HR =0.94, 95% CI: 0.94-0.91; P =0.0003).

value studies

3.3.2 PNl and MACE

Of the seventeen included articles, eight provided the
necessary data on major adverse cardiovascular events (MACE),
encompassing a total of 23,218 participants (9, 15, 16, 18, 21,
22). The analysis showed no notable relationship between the
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FIGURE 1
Flow chart of literature screening.

PNI and the incidence of MACE in individuals diagnosed with
AMI (HR=0.85, 95% CI: 0.66-1.11; p=0.23).
analyses showed no consistent predictive value, except in the
European subgroup (HR =0.33, 95% CI: 0.23-0.48; p =0.0003),
though this result is derived from one single study and should

Subgroup

therefore be approached with caution. Regional differences in
the occurrence and reporting of myocardial infarction, as well as
age-related variations in nutritional status, may partly explain
the heterogeneity in the prognostic performance of PNI
across populations.

3.4 Sensitivity analysis

We performed a sensitivity analysis to assess the robustness of
our findings regarding the clinical significance of PNI. The pooled
effect size remained stable after sequential exclusion of each
individual study, indicating that no individual study had an
outsized impact on the overall outcomes for either mortality
(Figure 3A) or MACE (Figure 3B). These findings support the
reliability of our conclusions.

3.5 Publication bias

Publication bias was evaluated through a funnel plot and
Egger’s test. Visual inspection of the funnel plot suggested the

Frontiers in Cardiovascular Medicine

presence of publication bias for mortality outcomes (Figure 4),
but not for MACE. This was further supported by Egger’s test,
which revealed a significant publication bias in studies reporting
mortality (P=0.016), whereas no significant bias was detected
for MACE (P =0.721).

4 Discussion

Acute myocardial infarction (AMI) is one of the most serious
clinical events in cardiovascular disease. Its pathophysiological
mechanisms involve rupture of atherosclerotic plaques,
thrombosis, and myocardial ischemic necrosis. Recent studies
have found that inflammatory response and platelet activation
are crutial in the occurrence and development of AMI (6,
25-27). The PNI is a novel biomarker that reflects the dynamic
level of platelet and neutrophil aggregation, which is at the core
of the thrombosis and inflammation cascade. It may be an
important index to evaluate the risk and prognosis of
thrombosis in AMI patients. Research has indicated that PNI
levels in peripheral blood of AMI patients in acute stage are
significantly increased, suggesting that the formation of platelet-
neutrophil complexes may further aggravate myocardial injury
by promoting thrombus stability, worsening vascular endothelial
damage, and inflammatory response (21, 26). However, studies
on the relationship between PNI and short-term and long-term

prognosis of AMI patients are still limited, and its specific

frontiersin.org



10.3389/fcvm.2025.1650043

Wang et al.

TUIF689 aamsod NIO
$TTF €09 aane8au NIO
a8reypsip 1aye skep g—¢ dn-mofoy pue | HyD SuroSrapun sieak 10100
9 8% | FTIFST9 She 089 576 ampaooid ayy 1a)e pue UOISSTWPE UQ | 8T URY) I9P[0 SOV | 2anoadsonay Aaymy, | 21°0202-80'910C (¥7) 250 pue [PNK
'8 ¥909 (=) mopaI-uoN
6LFT1T9 (+) mopa1-oN
SUOT)EIIPIW 1Ddd 110402
L LE 65T SP1 0¥ [endsoy + [Ddd UOISSIWIPE 1 | JUIMIIPUN PUE [INFLS | 9ANdsonay Loy, | 21°8102-10'910T (61) 'Te 32 Yejes
VI1FL99 98 667 958°s LTy > INd MO[
ITT+S19 760°T €087 S68°S 787 > INd > LTy ‘uerpawt
10d 3oyo>
9 sy 19921 10d 210J2q 10 UOISSIWPE 1y | Jo AI0ISIY B pue [NV | 2andadsonay BUIYD | C1°020C-10°£00T (81) e 32 Sury
uonezieydsoy jnoySnoryy Lep e aouo
Iayeatay) pue ‘sarnpadoxd AyderSordue 10100
L 8¢ I F8S 10T S€9 9¢8 [0dd| Areuo10d 310j2q puE UOISSIWPE Iy 10dd YIM [NALS | [01U0d-25d Ay, | 20°0202-10°£102 (91) Te 10 [N
NDI ur syuaned 110402
9 Sy 89 66¢ 182 0811 uonezie)dsoy uolsstupe 3y (s1eak 81 <) TNV | 2anoadsonay [oeIs] 610C-800C (€1) ‘e 3 Suenyy
‘OVO
-armpadoxd SuroSrapun syusned 110402
9 %058 | LTI F079 16 ¢4 9€¢e TINH.ISN 10J pajeai], oY} IoYe { 8 pue UoIsstupe }y | JNILSN Ul [V-VD | [01u0d-2sed Aym, | 90°6102-10°610T (21) e ¥ warey
110402
9 06FI'€L a4 VA4 si6 uonezirerdsoy uolssturpe 1y 10d WM TNFISN | 2an2adsonay Ay, | 10°S102-10'710C (€2) "Te 32 wHIppx
10d juamIapun }10yqod
9 0¥ 19°¢9 911 8y 009 uonezifeydsory 1asuo woydwids jo 4 7 INALS PM IVON | 2andadsonay BUIYD | T0'CTOT-C0'910C (22) 'Te 1 Aa1X
noo Hoyod 'UIYD 1€°€0°610C
9 TYFTIS €01 0L1 €LT uonezifendsoy uorsstwpe 3y | ur syuaned [NV A119pp | 2andadsonay | SuopSuens |  -10°10'910C (17) Te 32 Suepm
SLYIH-T/INd-1
SUOT)EIIPIW 1Dd 1uamIdpUN 110402 eUTYD
LL709 6LS 9TH'1 S00C Tendsoy + [Dd uorsstupe 3y SOV WM AT | 2andadsonay Buifiog | 10°720T-60'120 | (PTVQH-H/INA-T) (02) Te 30 ung
nood 31040> 'uqD)
9 €60V | ¥V'6 ¥ 8T'SL 66 80¢C L0€ VN uorsstwpe 1y | ut sjuaned [NV A[opa | 2anoadsonay ‘reySueys | $0°020-60'L10T (L1) e R 1T
11040d 210N
9 0S 999 STE €8 LV1T uoneziendsoy uorsstwpe Suting DNV | 2anoadsonay | jo orqndey | Z1°S102-10°€10T (ST) "Te 30 wy
uorjedIpaur Dd 10100
8 44 0ce €671 €781 [eadsoy-1mo + 10dd uorsstwpe 3y | Arewnad yim JNELS | 2andadsonay Uelel] | ¢1°¢10C-L0° 1102 (V1) Te 39 uppY
DY) yuafrows
aaneradojsod paxmbar pue [Dgd 110702 afnymy,
8 6Fr | ‘90T F0LS 0C 111 €1 ogvD pue aneradoenur oaneradoard 10J AJ11Enb jou pIp | 2anadsonay mquelsy | 8107-€10¢ (£) "Te 19 DITWAQ
110402 BUTYD
9 ETF¥9 (44! oSy 86S VN uoIsSIWpE 3y | [NV {IM pasouserp aaTadsorg ‘UenyYoIS | 60°L102-01°910C (171) "Te 32 uayD
SUOTjedIpIUL 1Ddd SuroSiapun 10100 Ldiitiie)
L €89 6S 0S¢ 60¢ Tendsoy + [Dd 10dd 1o)ye ‘UOISSIWPE 1y | JO [ T UM [INHLS aardadsoig Buerlury | 11'7102-60'110C (6) Te 19 uayD
suoredIpaux Dd 10100
L 8¢-G¢ | STIFL'S9 0¥T S0L S¥6 [endsoy + [Dd uorsstwpe 3y | Arewad ym JNELS aanpadsord “Ae1] ‘esid | 21°2102-10°900C (01) Te 32 eyseq

9100S
Anenp

3o | eby
-}nd  ueipaw
INd /uespy

ajewa ajepw

Japuan

sjuaned
3O 'ON

spoyiaw
juswieal]

Buiwin bunss |

uonendod

pouad

uolbay Apnis

*24njela)l] papnIdul 3y} Jo soisiddeIRYd diseg T 319VL

yO| + uelpaw

‘sbuel + uelpaw

‘3S + ueaw Qs + ueaw
‘abuel + uesw Joyny

frontiersin.org

05

Frontiers in Cardiovascular Medicine



Wang et al. 10.3389/fcvm.2025.1650043
A
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FIGURE 2
(A) Forest plots for the association between PNI and mortalitty; (B) forest plots for the association between PNI and MACCE.

mechanisms and clinical application value require more evidence-
based evidence-based medical support. Further study on the
pathophysiological significance of PNI in AMI may provide new
ideas for optimizing risk stratification and individualized
antithrombotic therapy. Therefore, the aim of this paper was to
explore the relationship between PNI and the prognosis of AMI
patients through systematic review and meta-analysis, in order
to obtain the latest comprehensive evidence in support of
evidence-based medicine. It was found that PNI could predict
mortality, but not MACE. Our sensitivity analysis confirmed
that both
publication bias analysis found that there was a publication bias

indicators were stable and reliable. Moreover,
in mortality, which we speculate may be related to the
differences in sample size, publication region and other factors.
Therefore, more large-scale, multi-center studies should be
conducted to further address the impact of publication bias, so
as to further confirm the findings of this paper. In addition, we
found that Zhang et al. (28) published a meta-analysis in 2023

that assessed if prognostic nutritional index (PNI) can predict
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mortality and major adverse cardiac events (MACE) in coronary
artery disease (CAD) patients. The meta-analysis revealed that
PNI is a key predictor of mortality in CAD patients, with
individuals having a low PNI showing a notably higher
incidence of MACE (28). Therefore, we speculate that PNI may
not only be used to predict outcomes in AMI, but may also
have similar predictive value in other cardiovascular diseases.
This further supports the notion that PNI can be used as a
marker the

general  prognostic

cardiovascular conditions.

across spectrum  of

In the subgroup analysis, we focused on regions and threshold
values. We found that in Asia, PNI was valuable for predicting
mortality but not for MACE, whereas in Europe, it was not
valuable for predicting mortality but showed predictive value for
MACE. The predictive value of PNI varies by region. In Asian
populations, PNI has predictive value for all-cause mortality but
not significantly for MACE; in contrast, the situation is reversed
in European populations. This heterogeneity may be caused by
multiple factors. Firstly, there are differences between Asian and
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TABLE 2 Pooled HRs for mortality and MACE in subgroup analyses.

Subgroup

Mortaltiy

10.3389/fcvm.2025.1650043

MACE

Study HR [95%Cl] P value Study OR [95%ClI] P value

Total \ 13 091 [0.87-0.95] | <0.0001 |  84% 8 0.85 [0.66-1.11] | 0.23 | 88%
Study design

Prospective 3 0.63 [0.30-1.34] 0.23 63% 1 1.42 [0.77-2.62] 0.26 NA

Retrospective 10 0.88 [0.83-0.94] <0.0001 86% 7 0.81 [0.62-1.06] 0.13 89%
Sample size

>1,000 5 0.93 [0.88-0.98] 0.009 59% 5 0.67 [0.40-1.10] 0.11 92%

<1,000 8 0.87 [0.80-0.94] 0.0007 90% 3 1.23 [0.77-1.97] 0.38 59%
Region

Asia 8 0.91 [0.87-0.96] 0.0009 84% 7 1.02 [0.83-1.24] 0.88 74%

Europe 6 0.86 [0.67-1.11] 0.26 86% 1 0.33 [0.23-0.48] <0.0000 NA
Mean/median age

>65 years 6 0.76 [0.62-0.93] 0.009 85% 3 1.17 [0:86-1.60] 033 86%
<65 years 0.92(0.87-0.97] 0.002 84% 5 0.65[0.36-1.16] 0.14 88%
PNI cut-off

>40 4 0.72 [0.45-1.16] 0.18 72% 3 1.05 [0.87-1.26] 0.61 82%

<40 9 0.94 [0.91-0.97] 0.0003 78% 5 0.73 [0.35-0.51] 0.4 85%

HR, hazard ratio; CI, confidence interval; NA, not available; MACE, major adverse cardiovascular events.

European populations in terms of genetic background, dietary
structure, average body mass index, and the spectrum of
comorbidities, which may affect the strength of the association
between nutritional status and different endpoint events.
Secondly, differences in medical practice between the two
regions, such as revascularization strategies, drug prescription
patterns, and patient follow-up management systems, may have
altered the occurrence patterns of death and MACE events,
thereby modulating the of PNL
According to the population
as Asians are more

predictive  performance

latest guidelines, regional
characteristics also affect the results,
numerous and have a higher incidence of disease than
Europeans, making the results more pronounced. From the
analysis of threshold values, it was concluded that when
PNI > 40, its predictive value is not as strong as when PNI < 40.
Therefore, in future research model construction, it may be
more effective to set the PNI cut-off value below 40 to
maximize its predictive potential.

The occurrence and prognosis of acute myocardial infarction
(AMI) are influenced by many factors, among which nutritional
status and immune-inflammatory response have been proved to
be important regulatory factors in recent years (27, 29). The
initial inflammatory response after AMI helps clear dead tissue,

but persistent inflammation can lead to myocardial fibrosis and

ventricular  remodeling. Low PNI (low albumin +low
lymphocyte) reflects the following pathological processes.
Hypoalbuminemia weakens the neutralization of pro-

inflammatory factors such as IL-6 and CRP, and aggravates
systemic inflammation (30, 31). Lymphocytopenia (especially
Th1/Th2 imbalance) leads to dysregulation of inflammation and
promotes plaque instability and thrombosis. In chronic
inflammatory states, cytokines (such as TNF-a) promote muscle
proteolysis and lipolysis via the NF-kB pathway, leading to

cachexia. Inflammatory factors damage the intestinal epithelium,
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increase permeability, trigger endotoxemia, further inhibit
albumin synthesis and exacerbate inflammation (32). Albumin is
a key protein in maintaining colloid osmotic pressure and
transporting nutrients such as fatty acids and hormones.
Hypoalbuminemia leads to tissue edema caused by decreased
plasma osmotic pressure, which aggravates myocardial ischemia.
The decrease of albumin leads to the decrease of free radical
scavenging ability and accelerates the apoptosis of
cardiomyocytes. The high metabolic state after AMI increases
the energy demand. If the nutrient intake is insufficient, the
body breaks down muscle protein for energy and weakens the
myocardial repair ability (30). PNI fully reflects the patient’s
immune-nutrition-inflammation axis by integrating albumin
(nutritional/inflammatory marker) and lymphocytes (immune
marker). Therefore, the conclusion of our paper suggests that
PNI can of AMI

biologically reasonable.

predict the prognosis patients is

Our meta-analysis, though informative, has some limitations.
Most of the studies included were from Asia, specifically China.
Therefore, the conclusions should be viewed in the context of
this geographical focus, and caution is needed when generalizing
the results to populations in Europe, Africa, the Americas, or
Additional

prognostic relevance of PNI for AMI patients in non-Asian

elsewhere. studies are required to verify the
populations. Although the majority of included studies have
adjusted for the association between the Prognostic Nutritional
Index (PNI) and acute myocardial infarction (AMI) prognosis
through multivariate analysis—typically incorporating covariates
such as age, sex, diabetes, hypertension, and smoking history to
control for the influence of these conventional cardiovascular
risk factors—it must be noted that variations exist across studies
in terms of variable selection and adjustment scope. Some
studies may not have included all relevant clinical characteristics
variables.  Furthermore,

or  sociodemographic potential
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FIGURE 4
Funnel plot for the evaluation of publication bias for (A) mortality and (B) MACCE

confounding factors, including diabetes, hypertension, age, and
sex, were not systematically evaluated or adjusted for in all
studies. Consequently, while existing evidence suggests that PNI
may possess predictive value for AMI prognosis, the strength
and reliability of its independent association require further
validation under more comprehensive and consistent control
conditions due to potential residual confounding. Egger’s test
indicated the presence of publication bias in the studies on all-
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cause mortality (p<0.05). This bias might stem from small
sample studies or the non-publication of negative results. To
assess the impact of this bias on the reliability of the conclusion,
The results showed that after filling in the potential missing
studies, the estimated combined hazard ratio (HR) did not
change substantially, and the association remained statistically
significant. This suggests that despite the publication bias, the
main conclusion of this study regarding the correlation between
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PNI and all-cause mortality is robust. Secondly, There was high
heterogeneity in individual studies and instability in sensitive
analyses, Our results may be less reliable at this time, and
assumptions about uncertainty in the study evaluation data and
methods of use may affect the robustness of the combined results.

5 Conclusion

Our study found that PNI can significantly predict mortality
in patients with AMI, and the higher the PNI index, the lower
the mortality rate. However, our study found no significant
correlation between PNI and MACE in patients with AMI. In
addition, our research suggests that the predictive value of PNI
is greater in Asian populations than in European ones.
Considering certain limitations of this paper, such as the small
sample size and potential publication bias, more international,
multicenter, prospective clinical studies are needed to further
confirm the predictive value of PNI in AMI patients and to
identify possible influencing factors.
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