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Background: Patients over 65 years of age with non-ST segment elevation 
myocardial infarction are at higher risk of mortality and morbidity than younger 
patients. The prognostic nutritional index is a combined immunological-
nutritional status score based on serum albumin levels and lymphocyte values. 
We evaluated the association between prognostic nutritional index value 
and all-cause mortality in elderly patients with non-ST segment elevation 
myocardial infarction. The current study presents the first evaluation of 
prognostic nutritional index in elderly patients with non-ST segment elevation 
myocardial infarction. 

Methods: This was a retrospective observational study. The study population 
was divided into two groups according to their admission prognostic nutritional 
index. A prognostic nutritional index of 46 was determined as the optimal cut-
off value to predict the primary endpoint, which was all-cause death during the 
follow-up period.

Results: Compared to patients with a prognostic nutritional index ≥ 46, those 
with a prognostic nutritional index < 46 were older (p < 0.001) and more often 
had a history of hypertension and known coronary artery disease (p = 0.001). 
All-cause mortality was significantly higher in the group with lower prognostic 
nutritional index (12.5% vs 4.8%; p = 0.007). The prognostic nutritional index 
predicted the primary endpoint, and this prediction was statistically significant 
(sensitivity 71%; specificity 67%). Univariate Cox regression analyses and 
multivariate Cox regression analyses showed that a cut-off level of prognostic 
nutritional index < 46 was significantly associated with the primary endpoint.

Conclusions: The prognostic nutritional index score was associated with 
all-cause mortality in elderly patients. 

Keywords: Mortality; Non-ST Elevated Myocardial Infarction; Nutrition 
Assessment.
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INTRODUCTION

The numbers and proportion of the population 
aged over 65 years are increasing due to extend-
ed lifespans, health improvements and decreasing 
birth rates (1). Of those who die from ischaemic 
heart disease, 83% are over the age of 65 years. El-
derly patients with non-ST-segment elevation myo-
cardial infarction (NSTEMI) are at higher risk of mor-
tality and morbidity than younger patients (2). The 
current guidelines recommend evaluating invasive 
treatments and considering personal characteris-
tics, such as estimated life expectancy, comorbid-
ities, quality of life and patient preference, after a 
careful risk/benefit evaluation in elderly patients 
with NSTEMI (3). Therefore, clinical scores for risk 
assessment are of great importance in choosing the 
appropriate treatment and evaluating mortality and 
morbidity risk in elderly patients with NSTEMI. 

Malnutrition is an important risk factor for car-
diovascular disease (CVD) in the elderly population 
and has a known association with a prolonged hos-
pital stay, increased mortality and reduced quality of 
life (4-6). Malnutrition has been shown to associate 
with poor prognosis and mortality in cardiovascular 
disease, such as ST-segment elevation myocardial 
infarction (STEMI) and heart failure (7,8). Therefore, 
routine screening of the elderly population in terms 
of nutrition has been suggested (9). Nevertheless, 
evaluating nutritional status is not simple, as differ-
ent components of malnutrition need to be consid-
ered. The Prognostic Nutritional Index (PNI) reflects 
a combined score of an immunological nutritional 
status based on serum albumin levels and lympho-
cyte values (10). This index is easy to calculate, as 
it requires only simple blood parameters and is a 
cost-effective method. Recent studies have shown 
that nutritional status evaluated by PNI is an inde-
pendent prognostic factor in patients with differ-
ent CVD (7,8). However, the association of PNI with 
mortality has not been reported in elderly patients 
with NSTEMI. Therefore, in this study, we evaluat-
ed the association between the value of PNI and 

all-cause mortality in elderly patients with NSTEMI. 
The current study presents the first evaluation of 
PNI in elderly patients with NSTEMI.

METHODS
Between March 2019 and August 2020, 404 consec-
utively confirmed patients aged ≥ 65 with NSTEMI 
who were admitted to the emergency department 
of our institution were retrospectively evaluated. 
NSTEMI was determined by the appropriate guide-
lines (11). Patients with an active infection, a histo-
ry of chronic inflammatory disease, a known neo-
plasm, severe hepatic disease, an advanced-stage 
renal disorder or missing clinical data, as well as 
individuals undergoing renal replacement therapy, 
were excluded from this study.

The PNI was calculated based on the serum al-
bumin values and the total lymphocyte count ob-
tained at admission: 10 × albumin (g/dl) + 0.005 × 
total lymphocyte count (permm3). The PNI was cal-
culated for each participant. The study population 
(n = 376) was divided into two groups according to 
their admission PNI. The cut-off value of PNI to pre-
dict the primary endpoint was evaluated by receiver 
operating characteristic (ROC) curve analysis. A PNI 
of 46 was determined as an optimal cut-off value to 
predict the primary endpoint. The study population 
groups were organised accordingly: PNI <46 (n = 
128) and PNI ≥ 46 (n = 248).

The study protocol was reviewed and approved 
by the University of Health Sciences, Ankara City 
Hospital Ethics Committee in accordance with the 
Declaration of Helsinki (approval no; E1/21/1487, 
date; 03 February 2021).

NSTEMI was defined as the presence of cardiac 
biomarkers, such as cardiomyocyte necrosis and in-
creased troponin T (cTnT) with clinically concordant 
myocardial ischaemia and without ST segment el-
evation. The primary endpoint was all-cause death 
during the follow-up period. All-cause mortality was 
defined as death from any cause during hospitaliza-
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tion or after discharge during the follow-up period. 
The mortality data of the participants were obtained 
by the medical records, while the details and the 
causes of death were obtained from the National 
Survival Registry. Cardiovascular death was defined 
as death due to myocardial infarction, death due to 
heart failure, death due to malignant arrhythmia or 
sudden cardiac arrest because of other or unknown 
causes during hospitalization and after discharge. 

The baseline clinical and demographic charac-
teristics of the patients were gathered from the hos-
pital’s medical database. Left ventricular ejection 
fraction (LVEF) was calculated using the modified 
Simpson method within 24 hours of admission (12). 
An electrocardiogram (ECG) was examined on ad-
mission in the emergency unit, after the procedure 
and daily during the hospital stay. Venous blood 
samples from the antecubital vein were obtained 
using standardized EDTA blood tubes within 10–30 
minutes of admission to the hospital. A complete 
blood count including the white blood cell (WBC), 
haemoglobin and lymphocyte levels was measured 
using an automated haematology analyzer system 
(Beckman Coulter Ireland, Inc, Galway, Ireland). Al-
bumin levels were measured using the photometric 
method (DC 800; Beckman Coulter, Dublin, Ireland).

According to the ESC guidelines, an immediate 
invasive strategy was performed on patients with 
at least one very-high-risk NSTEMI criteria (11); all 
the remaining patients underwent coronary angiog-
raphy (CAG) within 48 hours after admission with a 
diagnosis of NSTEMI. The heart team determined 
the appropriate revascularization strategy (percu-
taneous coronary intervention or coronary artery 
bypass grafting) after CAG. For the patients whose 
coronary artery anatomy was not suitable for inter-
vention treatment, pharmacological treatment was 
arranged. All the patients in the study received a 
loading dose of aspirin and a loading dose of P2Y12 
receptor inhibitors on admission. The patients re-
ceived 70–100 U/kg of intravenous unfractionated 
heparin before the procedure. The use of a glyco-

protein IIb/IIIa inhibitor (tirofiban) was at the discre-
tion of the primary operator. Most of the percuta-
neous coronary intervention (PCI) procedures were 
performed using a transradial approach; a trans-
femoral approach was used on the patients who 
were not suitable for the transradial approach. The 
appropriate P2Y12 inhibitor therapy and 81–100mg 
aspirin per day were prescribed during the hospi-
talization and at discharge according to the current 
guidelines (11). 

All the data were analysed using the SPSS 22.0 
Statistical Package Program for Windows (SPSS; 
IBM, Armonk, New York, USA). A Kolmogorov–
Smirnov test was utilized for the assessment of the 
normality of distribution. Continuous variables were 
presented as mean ± standard deviation and me-
dian with interquartile ranges and categorical vari-
ables as the number of patients and percentages. A 
comparison between groups was made with a Stu-
dent’s t-test for normally distributed variables and 
a Mann–Whitney U test for variables without nor-
mal distribution. Categorical data from both groups 
were compared using the χ2 or Fisher’s exact test. 
Univariate and multivariate analyses with Cox pro-
portional hazards regression were used to evaluate 
the association between PNI and all-cause mortality. 
Variables displaying p < 0.05 in the univariable anal-
ysis were used in a multivariable logistic regression 
analysis. Survival estimates were calculated by the 
Kaplan–Meier method, and the log-rank tests were 
used for comparison. The ability of the PNI value to 
predict the primary endpoint was evaluated by ROC 
curve analysis and area under curve (AUC) values. 
The cut-off value was calculated according to the 
Youden index. A p-value < 0.05 (using a two-sided 
test) was accepted as significant. 

RESULT
Initially, a total of 404 consecutive NSTEMI patients 
aged ≥ 65 were considered for the study; 28 pa-
tients were excluded because of having at least 
one of the exclusion criteria. Consequently, 376 
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patients were enrolled in the current study. In the 
study population, the mean age was 73 ± 7.1 years, 
the male gender ratio was 60%, and the mean fol-
low-up time was 335 ± 117 days. The cut-off value 
of PNI for predicting the primary endpoint was 46 
(sensitivity 71%, specificity = 67%) according to the 
Youden index. We divided the patients into two 
groups according to the PNI cut-off value; 128 pa-
tients had a PNI score < 46, and 248 patients had 
a PNI ≥ 46. Demographic characteristics and clin-
ical and laboratory values of the study population 
are presented in Table 1. Compared to the patients 
with PNI scores ≥ 46, those with PNI scores < 46 
had an advanced age (p < 0.001) and had a history 
of hypertension (HT) (p = 0.008) and known coro-
nary artery disease (CAD) (p = 0.001) more often. 
However, the histories of the patients were similar 
in terms of diabetes mellitus (DM), hyperlipidemia 
(HPL), previous heart failure and stroke. The pa-
tients with a PNI score < 46 had significantly lower 

blood albumin (p < 0.001), lower total cholesterol 
(p = 0.010), a lower glomerular filtration rate (p < 
0.001), lower WBC counts (p = 0.012), lower haemo-
globin levels (p < 0.001), lower lymphocyte counts 
(p < 0.001) and higher C-reactive protein (CRP) lev-
els (p = 0.011) compared with those with a PNI score 
≥ 46. No significant differences were noted in sys-
tolic blood pressure (SBP), heart rate and LVEF at 
admission between the two groups. The patients in 
both groups had similar treatments with respect to 
aspirin, PY212 receptor inhibitors, B-blockers, stat-
ins and angiotensin-converting enzyme (ACE) inhib-
itors or angiotensin II receptor blockers. The ratio of 
diuretic therapy prescribed at discharge was higher 
in the low-PNI group (p = 0.009).

The ratios of patients who underwent coronary 
artery bypass grafting as a revascularization strate-
gy, who underwent PCI, and who were followed up 
medically without invasive intervention were similar 
in both groups (Table 1).

Table 1. Baseline clinical, echocardiographic, and laboratory characteristics of patients stratified by values of the prog-
nostic nutritional index.

Prognostic Nutritional İndex
 p value

<46 (n=128) ≥46 (n=248)

Age (year) 78± 12.7 70± 7.0 <0.001

Male, n (%) 68 (53.1) 160 (64.5) 0.032

Heart Rate, BPM 78± 11.0 78± 21.0 0.990

SBP, mmHg 120± 27.5 130± 16.3 0.062

LVEF, % 45± 10.0 45± 15.0 0.497

History, n (%)

Diabetes mellitus 76 (59.3) 128 (51.6) 0.152

Hypertension 96 (75) 152 (61.2) 0.008

Hyperlipidemia 20 (16.6) 48 (19.3) 0.373

History of heart failure 48 (37.5) 96 (38.7) 0.332

Known coronary artery disease 44 (34.3) 120 (48.3) 0.001

History of Stroke 16 (12.5) 16 (6.4) 0.053
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Admission Laboratory Variables    

Creatinine (mg/dl) 0.8 ± 0.3 0.8 ± 0.3 0.180

Albumin (g/dl) 37.0 ± 2.0 41.4 ± 4 <0.001

Total cholesterol (mg/dL) 165 ± 50 171 ± 62 0.010

LDL (mg/dL) 104 ± 39 104 ± 45 0.297

eGFR (ml/min/1.73m²) 74 ± 31 87 ± 29 <0.001

WBC (x10³/ µL) 8.6 ± 3.0 9.35 ± 3.44 0.012

Hemoglobin (mg/dL) 13.1 ± 2.1 13.5 ± 2.1 <0.001

Lymphocyte (x10³/ µl) 0.97 ± 0.39 1.90 ± 0.64 <0.001

CRP 8.23 ± 39.89 5.71 ± 6.90 0.011

Troponin T (ng/mL) 3.222 ± 9.672 2.433 ± 8.165 0.671

Coronary Artery Disease, n (%)    

Left Main 8 (6.2) 0 0.002

Left Anterior Descending 56 (43.7) 120 (48.3) 0.913

Left Circumflex 52 (40.6) 116 (46.7) 0.258

Right Coronary Artery 28 (21.8) 120 (48.3) 0.230

Angiographic Data, n (%)    

Syntax Score 10 ± 8.7 9 ± 9.7 0.674

TIMI Thrombus Grade 4.0± 2.0 3.0 ± 1.8 0.683

Selection Of Revascularization, n (%)    

Coronary Artery Bypass Grafting 8(6) 32(12.5) 0.128

Percutaneous Coronary Intervention 100(78.1) 188(75.8) 0.615

Non-İnterventional Treatment 20(15) 32(12) 0.469

Medications At Discharge, n (%)

Aspirin 127 (99.2) 244 (98.4) 0.505

B-blocker 116 (90.6) 228 (91.9) 0.328

Statins 120 (93.8) 236 (95.2) 0.180

ACEIs or ARBs 120 (93.8) 232 (93.5) 0.588

Diuretics 36 (28.1) 60 (24.2) 0.009

P2Y12 receptor inhibitors 125 (97.7) 242 (97.6) 0.964

SBP: Systolic Blood Pressure; LVEF: Left ventricular ejection fraction; LDL: Low-density lipoprotein cholesterol; eGFR: estimated glo-
merular filtration rate; WBC: White blood cell; CRP: C-reactive protein; Syntax: SYNergy between PCI with TAXUS and Cardiac Surgery; 
TIMI: Thrombolysis in Myocardial Infarction; ACEI: Angiotensin-converting enzyme inhibitör; ARB: Angiotensin II receptor blockers
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Table 2 presents the primary endpoint of the 
study according to the PNI values. During the fol-
low-up period, all-cause death occurred in 28 of 376 
subjects (7.4%). All-cause mortality was significantly 
higher in the group with lower PNI scores (12.5% vs. 
4.8%; P = 0.007). Although the incidence of cardio-
vascular death was higher in the low-PNI group, it 
was not statistically significant. 

The ability of the PNI to predict the primary end-
point was evaluated by ROC curve analysis. The 
AUC value of this analysis is presented in Figure 1 
(AUC = 0.636, 95% CI = 0.502–0.771, p = 0.016). It 
was determined that the PNI predicted the primary 
endpoint, and this prediction was statistically signif-
icant (Sensitivity 71%, specificity = 67%).

The patients were followed up for a mean pe-
riod of 335 ± 117 days. The Kaplan–Meier analysis 
showed a significantly lower primary endpoint-free 
survival rate in patients with low PNI scores (log-
rank, P = 0.008) (Figure 2).

Univariate Cox regression analyses showed that 
the SYNTAX score, known CAD, admission heart 

rate, SBP, WBC and a cut-off level of PNI < 46 was 
significantly associated with the primary endpoint, 
as shown in Table 3. All-cause mortality had higher 
rates at lower PNI levels (hazard ratio: 0.328; 95% 
confidence interval 0.123–0.872; p = 0.025). Other 
multivariate independent predictors of mortali-
ty were admission heart rate (hazard ratio, 1.060; 
95% confidence interval, 1.029–1.093], P < 0.001), 
LVEF (hazard ratio, 0.938; 95% confidence interval, 
0.887–0.991, P = 0.022) and WBC count (hazard ra-
tio, 1.212; 95% confidence interval, 1.105–1.329, P < 
0.001) (Table 3).

DISCUSSION
To the best of our knowledge, this is the first study 
to investigate the prognostic value of PNI in patients 
aged ≥ 65 with NSTEMI. The major findings were as 
follows: the low PNI group had a higher all-cause 
mortality rate compared to the high-PNI group, 
even though both groups had similar medical histo-
ries, such as DM, heart failure, previous stroke and 
HPL. HT and known CAD were more common in 

Figure 1. Receiver-operating characteristic curve of the 
PNI for predicting primary endpoint.

Figure 2. Kaplan–Meier curve analysis of the composite 
primary endpoint.



2021; 24(3): 370-380

376

the low-PNI group. The PNI value was a significant 
independent predictor of all-cause death. Cumula-
tive survival was significantly lower for the patients 
in the low-PNI group (PNI < 46) relative to the pa-
tients in the high-PNI group (PNI ≥ 46). Thus, PNI on 
admission appears to be useful for risk stratification 
of elderly patients with NSTEMI.

It is known that elderly patients have an in-
creased prevalence of poor prognostic factors, such 
as stroke, diabetes, congestive heart failure and HT 

(13). In addition, elderly patients are often malnour-
ished, and malnutrition contributes to poor prog-
nosis by weakening the immune defences of elderly 
patients in the hospital (14). As a result of the in-
creased risk profile, it may be useful to use different 
parameters in predicting prognosis.

PNI calculated with the albumin level and the 
lymphocyte count is used as an indicator of inflam-
mation, immune function and nutritional level (15). 
Hypoalbuminemia is the result of inflammation, in-

Table 2. The Primary Endpoint of patients classified by prognostic nutritional index

  PNI<46 (n=128)  PNI≥46 (n=248) p value

All cause mortality 16(12.5) 12(4.8) 0.007

Cardiovascular death 8(6.2) 12(4.8) 0.563

Follow-up time, day 300±150 315±150 0.069

PNI: Prognostic Nutritional Index

Table 3. Univariate and Multivariate cox proportional hazard models for prediction of primary endpoint.

HR (95% CI) p value HR (95% CI) p value

SYNTAX Score 1.073 (1.037 – 1.111) <0.001 1.046 (0.988 – 1.107) 0.121

Known coronary artery disease 0.303 (0.133 – 0.687) 0.004 0.902 (0.517 – 1.573) 0.717

Heart Rate, BPM 1.087 (1.062 – 1.113) <0.001 1.060 (1.029 – 1.093) <0.001

SBP, mmHg 0.928 (0.909 – 0.947) <0.001 1.004 (0.974 – 1.035) 0.802

LVEF 0.916 (0.884 – 0.950) <0.001 0.938 (0.887 – 0.991) 0.022

Creatinine (mg/dl) 3.030 (0.918 – 10.005) 0.069

eGFR 0.987 (0.969 – 1.006) 0.176

Total cholesterol (mg/dL) 1.000 (0.992 – 1.009) 0.923

LDL (mg/dL) 1.002 (0.992 – 1.013) 0.681

WBC (x10³/ΜL) 1.214 (1.155 – 1.276) <0.001 1.212 (1.105 – 1.329) <0.001

Hemoglobin (mg/dL) 1.053 (0.868 – 1.277) 0.601

CRP 1.011 (0.999 – 1.024) 0.075

PNI<46 2.656 (1.256 – 5.614) 0.011 0.328 (0.123 – 0.872) 0.025

SYNTAX: SYNergy between PCI with TAXUS and Cardiac Surgery; SBP: Systolic Blood Pressure; LVEF: Left Ventricular Ejection Fraction; 
eGFR: Estimated Glomerular Filtration Rate; LDL: Low-density lipoprotein cholesterol; WBC: White blood cell; CRP: C-reactive protein; 

PNI: Prognostic Nutritional Index
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adequate protein and calorie intake in people with 
chronic disease. Inflammation and malnutrition re-
duce the synthesis rate of albumin and increase the 
deterioration of albumin. Also, the transition of al-
bumin into the extravascular space is increased. As 
a result, hypoalbuminemia is developed. The albu-
min level decreases the result of both inflammation 
and malnutrition in chronic diseases (16,17). Albu-
min increases the production of prostaglandin-D2 
and indirectly causes the inhibition of platelet ag-
gregation (18). Hypoalbuminemia increases blood 
viscosity and disrupts endothelial functions due to 
increased free lysophosphatidylcholine levels (19). 
Albumin is a commonly used measure for nutrition 
and has been demonstrated to relation with post-
operative complications (20). Many reports have 
demonstrated an elevation of inflammatory markers 
in myocardial infarction (21) and there is increasing 
evidence that hypoalbuminemia on admission hos-
pital is a powerful independent predictor of long-
term mortality and acute heart failure development 
in STEMI patients (16).

The effects of malnutrition on the immune sys-
tem are important. Malnourishment causes lym-
phatic tissues to develop atrophy, impairs cellular 
immunity and reduces bactericidal leukocyte activi-
ty. Interleukin (IL)-1 activity is suppressed in malnutri-
tion. Impaired IL-1 activity leads to a decrease in the 
rate of lymphocyte generation (22). Lymphocytes 
have a crucial effect in regulating the inflammato-
ry response at several stages of the atherosclerotic 
process (23). In acute coronary events, lymphocy-
topenia is observed secondary to increased corti-
costeroid level, and a higher lymphocyte count is 
considered a more suitable immune reaction and is 
seen as a stable inflammatory status (24). Lympho-
cytopenia has been independently associated with 
major adverse cardiac events and death after myo-
cardial infarction (25). Therefore, a PNI that has been 
calculated from the serum albumin and lymphocyte 
counts can predict the nutritional, inflammatory and 
immune status of elderly patients with NSTEMI.

Long-term mortality rates of NSTEMI have re-
duced significantly in association with an increase 
in the frequency of care that includes early interven-
tions (11). There are a few significantly accepted risk 
scores including TIMI risk score and GRACE score 
which present precious prognostic information. Age 
is a parameter for both the GRACE and TIMI risk 
score (26). Advanced age is accompanied by malnu-
trition and lower albumin level. A total of 945 elderly 
patients with STEMI were evaluated during a 2-year 
follow-up, and malnutrition was detected in ap-
proximately 55% of the participants (27). Therefore, 
considering that malnutrition increase with age, it 
can be expressed that data on the evaluation and 
importance of this in elderly patients with NSTEMI 
are limited. As presented in recent analyses, lower 
lymphocyte level is associated with higher mortality 
(28). PNI combines these two significant measure-
ments and offers valuable prognostic information. 

Initially, the PNI was presented to assess the im-
munological and nutritional aspects of malignity 
patients (29). It has known that the PNI provides a 
stronger predictive power of mortality than do its 
components such as albumin and lymphocyte (30). 
Then, the PNI score was used as a predictive nutri-
tional marker in patients with different cardiovascu-
lar diseases, such as heart failure and STEMI (7,8). 
Basta et al. demonstrated that in elderly patients 
with STEMI, a lower PNI level was significantly as-
sociated with poor prognosis (27). A recent retro-
spective observational study of patients with STEMI 
shown a significant relationship between PNI and 
inhospital and long-term mortality (7,8). However, 
the analysis has been made in elderly STEMI pa-
tients who underwent PCI (8). Therefore, this study 
has examined the association of PNI with all-cause 
mortality in elderly patients with NSTEMI.

In this study, we found that PNI was an indepen-
dent predictor of mortality in elderly patients with 
NSTEMI. The current study has shown that the low 
PNI had a higher all-cause mortality rate compared 
to the high-PNI group, even though both groups 
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had similar medical histories, such as DM, heart 
failure, previous stroke and HPL. A large number 
of comorbidities are related to nutritional status, 
and patients in the low PNI group had a higher 
prevalence of known CAD and previous HT. In this 
study, patients with low PNI tended to be older, had 
a higher level of CRP. This partly explains that in-
creased inflammatory activity and decreased serum 
albumin level may be two of the underlying mecha-
nisms of mortality in elderly patients with NSTEMI. 
In patients with low PNI, higher CRP levels also 
confirmed a negative relationship between PNI and 
CRP levels in the present study. A previous study 
has presented that the PNI was independently asso-
ciated with cardiovascular outcomes after adjusting 
for traditional risk factors (31). Multivariate Cox haz-
ard models showed that the PNI was independently 
associated with all-cause mortality after adjusting 
for risk factors. Therefore, PNI is appropriate to be 
used in elderly patients with NSTEMI since it is easy 
and simple to calculate with available practical pa-
rameters and less likely to be affected by confound-
ing clinical conditions in coronary artery disease pa-
tients such as statin use. Consistent with previous 
findings (27,30) that low PNI were related to poor 
prognosis in patients with CAD, the present study 
more enlarges this association to a particular cohort 

such as elderly patients with NSTEMI.

As a result of multivariate Cox regression anal-
ysis, it was determined that low PNI and increased 
heart rate, high WBC, reduced LVEF were associat-
ed with the primary endpoint. It has been reported 
that higher WBC has been used in the estimation of 
major adverse cardiovascular events in elderly pa-
tients (32). In agreement with our study, the study 
by Kalyoncuoğlu et al. showed that reduced LVEF 
was an independent predictor of poor prognosis in 
elderly patients with NSTEMI (33).

This study had several limitations. The present 
study evaluated the PNI value at admission and did 
not assess its changes during the follow-up time. 
This was a retrospective, single-centre, observation-
al study, in which information about the body mass 
index of patients was not obtained. The range of 
PNI values was relatively small. Additional assess-
ments using nutritional indexes may supply benefi-
cial information during the follow-up.

The PNI consists of simple objective measure-
ments that can be easily obtained. Our findings 
suggest that the PNI score was found to be associ-
ated with all-cause mortality in elderly patients with 
NSTEMI. 
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