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Abstract

Background: The involvement of inflammation in the start and advancement of atherosclerotic plaques in acute coronary syndrome
has been clarified. White blood cell count and its differential are key inflammatory markers in cardiovascular disease, with the neutrophil-
to-lymphocyte ratio (NLR) emerging as a marker of inflammation and a predictor of mortality in patients with acute coronary syndrome.
The study aims to investigate the utility of neutrophil to lymphocyte ratio and other complete blood count parameters as a risk
stratification tool and independent predictor of Global Registry for Acute Coronary Events (GRACE) risk score in Non-ST segment
elevation acute coronary syndrome (NSTE-ACS)

Methods: This was a cross-sectional retrospective single-center study conducted in Baghdad Teaching Hospital. A total of 110 patients
diagnosed with NSTE-ACS were enrolled in this study. Demographic data and components that determine the GRACE risk score were
recorded at admission to the emergency department alongside risk factors for coronary artery disease. Venous blood for relevant
laboratory analysis was obtained from all patients. Patients were categorized into three risk groups according to the GRACE risk score.
The study results were statistically analyzed using the one-way Analysis of Variance (ANOVA) test and the Kruskal Wallis test.
Spearman test and multiple linear regression analysis were used for correlation and identification of independent predictors respectively.

Results: The mean age of patients was 59.4 years with a standard deviation of 21.1 years. The majority of them were males (61.8%).
The predominant portion (102) had non-ST elevation myocardial infarction (NSTEMI). The mean total white blood cell count, absolute
neutrophil count, absolute lymphocyte count, and neutrophil to lymphocyte ratio of the patients were 11.1 x103/ml, 8.7 x103/ml, 1.7
x103/ml, and 5.9 respectively. The mean admission left ventricle ejection fraction (LV EF) of the patients was 52.5 % with a standard
deviation of 9.6 %. There is a significant positive correlation between NLR and GRACE risk score (r = 0.339, P < 0.001) and a
statistically significant negative correlation between NLR and LV EF (r =-0.385, P = 0.005)

Conclusion: This study showed a statistically significant association and positive correlation between neutrophil-to-lymphocyte ratio
(NLR) and Global Registry of Acute Coronary Events (GRACE) risk score, so neutrophil-to-lymphocyte ratio (NLR) is a valuable
marker for risk stratification and prognosis in NSTE-ACS patients, serving as an independent predictor of the GRACE risk score.
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The neutrophils are regarded as an indicator of ongoing
1 College of Medicine, University of Baghdad, Baghdad, Iraq inflammation, while lymphocytes are considered as a marker of
regulatory pathways. The relationship between neutrophil-to-
lymphocyte ratio (NLR) and STEMI has been identified in multiple
studies but what is known about its relationship with NSTE-ACS is
less than expected.

— What this article adds:

The significance of neutrophil-to-lymphocyte ratio (NLR) in
enhancing risk stratification and prognostication for NSTE-ACS
patients, advising for its inclusion in routine clinical assessments to
improve patient outcomes. NLR and left ventricle ejection fraction
(LV EF) might be independent predictors of the GRACE risk score
and, consequently, independent predictors of admission to 6-month
mortality.
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Introduction

Atherosclerosis is the main reason for cardiovascular dis-
ease, which is responsible for the majority of deaths glob-
ally (1). Inflammation is a critical factor in initiating and
advancing atherosclerosis (2). The formation of plaque and
subsequent rupture is significantly influenced by the in-
flammatory process at the atherosclerotic lesion (3). The
combination of this and the formation of a thrombus leads
to the blockage of the impacted coronary artery, which is
then followed by the death of the supplied myocardial tis-
sue. These pathological processes are clinically known as
acute coronary syndrome (ACS). This term encompasses
ST-segment elevation myocardial infarction (STEMI),
non-STEMI, and unstable angina pectoris (4). The latter
two are collectively referred to as Non-ST segment eleva-
tion ACS.

Neutrophils are identified as a marker of ongoing inflam-
mation, and lymphocytes as a marker of regulatory path-
ways. The neutrophil-to-lymphocyte ratio (NLR) as an in-
dicator of systemic inflammation is associated with poor
prognosis in numerous cardiovascular diseases, including
acute coronary syndrome. Recent evidence highlights that
high NLR values are significantly and independently asso-
ciated with a higher risk of complications and mortality
post-acute myocardial infarction (MI) (5-12).

The clinical presentation of NSTE-ACS has been well
explained in 2020 European Society of Cardiology (ESC)
Guidelines for the management of acute coronary syn-
dromes in patients presenting without persistent ST-seg-
ment elevation which is defined as patients with acute chest
discomfort but no persistent ST-segment elevation exhibit
ECG changes that may include transient ST-segment ele-
vation, persistent or transient ST-segment depression, T-

1. Find points for each predictive factor:

wave inversion, flat T waves, or pseudo-normalization of T
waves; or a normal ECG (13).

Several prognostic models have been created to predict
the future likelihood of all-cause mortality or the combined
risk of all-cause mortality or MI. These models have been
translated into clinical risk scores, with the GRACE risk
score demonstrating the most superior discriminatory per-
formance (14-16).

The GRACE risk score has been shown to predict clinical
outcomes, offering superior risk assessment for death or
myocardial infarction compared to subjective physician as-
sessment (17, 18).

Objective risk assessment using the GRACE risk score
can help identify patients with NSTE-ACS who would ben-
efit the most from risk-determined care interventions (19,
20).

In essence, all GRACE risk score models calculated at
presentation to the hospital use eight variables: age, systolic
blood pressure (SBP), pulse rate, and serum creatinine; car-
diac arrest at admission, elevated cardiac biomarkers, and
ST-segment deviation; and Killip class at presentation for
risk prediction. GRACE risk score predicts the probability
of in-hospital death as well as the probability of death from
admission up to 6 months. GRACE risk score parameters
and their values are illustrated in Figure 1 (21).

Based on this score, patients with NSTE-ACS are strati-
fied into three risk groups: Low risk (<109), intermediate
risk (109-140), and high risk (>140). Provided that the pa-
tient has no indication for immediate invasive strategy (re-
fractory angina, recurrent angina, ventricular arrhythmia,
signs or symptoms of heart failure, or hemodynamic insta-
bility) within two hours, the GRACE score can be used to
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Figure 1. GRACE score for risk assessment (21)
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Table I. Treatment strategy of NSTE-ACS according to GRACE risk score (22)

GRACE score

Treatment strategy

GRACE score > 140
GRACE score 109-140
GRACE score < 109

Early invasive strategy (within 24 hours)
Delayed invasive strategy (25-72 hours)

Ischemia-guided strategy using optimal medical therapy

guide the choice of invasive strategy or ischemia —guided
strategy using optimal medical therapy as illustrated in Ta-
ble 1 (22).

The statistical link between NLR and STEMI has been
demonstrated in numerous studies, although there is limited
data on the association between NLR levels and the
GRACE risk score in patients with NSTE-ACS.

Given the easy access to measuring complete blood count
in routine blood tests, the study’s aim was to examine the
association of the concomitant hematological indices such
as neutrophil to lymphocyte ratio and mean platelet volume
(which could provide cost-effective risk stratification tools)
with GRACE risk score in patients with NSTE-ACS.

Methods

Study design and settings

This was a cross-sectional retrospective single-center
study conducted at Baghdad Teaching Hospital — Coronary
Care Unit (CCU). 110 patients enrolled in the study who
were admitted and managed at the CCU during the period
from January 2022 to September 2022. These patients met
the criteria of NSTE-ACS created by the European Society
of Cardiology and the American College of Cardiology.

Inclusion criteria

All adult patients diagnosed with NSTE-ACS according
to the ESC and American Heart Association AHA: Patients
with elevated troponin level (myocardial necrosis) have
Non-ST segment elevation myocardial infarction
(NSTEMI) while those possessing normal troponin level
(myocardial ischemia without necrosis) have unstable an-
gina (UA).

Exclusion criteria

1. Patients with clinical evidence of active infection.

2. Patients with positive polymerase chain reaction
(PCR) for COVID-19 (confirmed) or who have clinical and
radiological evidence of COVID-19 (suspected).

3. Patients with ST elevation MI, stable angina, acute my-
ocarditis, or acute pericarditis.

4. Patients with leukemia, lymphoma, solid tumors, or
benign hematological diseases that affect white blood cell
(WBC) count like aplastic anemia or megaloblastic anemia.

5. Patients with a known history of active systemic in-
flammatory conditions, chronic liver disease, heart failure,
or renal failure.

6. Patients on steroids or marrow suppressive medica-
tions.

7. Patients who refuse to participate in the study.

Ethical consideration
Once the aim of the study was explained to each patient,

verbal consent was obtained before data collection. The pa-
tients also signed a consent form following the Declaration
of Helsinki, which is included in the hospital admission
documents. The data confidentiality was ensured and the
patients were reassured that data would only be utilized for
research purposes.

Data collection

Demographic data and components that determine the
GRACE risk score (Age, Heart rate, Systolic blood pres-
sure, Serum creatinine, cardiac arrest at admission, ST seg-
ment deviation on Electrocardiograph (ECG), Troponin
level, and Killip class of heart failure) were recorded at ad-
mission to the emergency department. The GRACE risk
score and the estimated admission to 6-month mortality
were obtained by MDCalc application.

Risk factors for coronary artery disease (diabetes melli-
tus, dyslipidemia, hypertension, and smoking) were rec-
orded by direct interview with the patient in the coronary
care unit. Electrocardiography was recorded at the emer-
gency department.

Venous blood was obtained from all patients diagnosed
with Non-ST segment elevation acute coronary syndrome
on admission to the emergency department. Complete
blood count, serum troponin, and serum creatinine were an-
alyzed by an automated blood counter in the emergency de-
partment. Lipid profile, HbA1C, and fasting blood glucose
were obtained from patients at the coronary care unit.

Laboratory investigations were then retrospectively col-
lected from patients’ admission files in the coronary care
unit, and Echocardiography to estimate LV EF was done by
the cardiologist on admission to the coronary care unit.
GRACE score was calculated for each patient and three risk
groups were made according to this score.

The presence of hypertension was determined by a Sys-
tolic Blood Pressure (SBP) of 140 mm Hg or higher and/or
a Diastolic Blood Pressure (DBP) of 90 mm Hg or higher,
in addition to receiving antihypertensive treatment. The
definition of diabetes mellitus included having a Fasting
Blood Glucose (FBG) level of 126 mg/dl or higher, current
use of a healthy diet or medication to control blood glucose,
or an HbA1C level of 6.5% or higher. Hyperlipidemia was
characterized by having Low-density lipoprotein (LDL)
levels exceeding 130 mg/dl, total cholesterol levels surpas-
sing 200 mg/dl, triglyceride levels exceeding 200 mg/dl, or
current use of antihyperlipidemic medications. Smoking
was considered to be positive if active smoking in the last
6 months.

Statistical analysis

Analysis and presentation of data using statistical analy-
sis with Statistical Product and Service Solution (SPSS)
version 23.0 for Windows software. The quantitative data
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were presented as mean + standard deviation while the bi-
nomial ones were presented as frequency and percentages.
Analysis of data was done after testing for normal distribu-
tion. The study results were statistically analyzed using the
one-way Analysis of Variance (ANOVA) test if the data
were normally distributed and the Kruskal Wallis test if the
data were not normally distributed. Spearman test was em-
ployed for correlation analysis between NLR and GRACE
risk score and between NLR and LV EF. Multiple linear
regression analysis was done on five important parameters
to determine independent predictors of the GRACE risk
score. P value < 0.05 was deemed to be statistically signif-
icant.

Results

The study population consisted of 110 patients diagnosed
with NSTE-ACS. The patients were divided into 3 groups
according to the GRACE risk score: Low risk (<109), in-
termediate risk (109-140), and high risk (>140) 44 (40%)
were included in the low-risk group, 36 (33%) were in-
cluded in the intermediate-risk group, and 30 (27%) were
included in the high-risk group. Only 8 (7.2%) had unstable
angina, while the majority (n=102, 92.8%) had NSTEMI.

Demographic characteristics and risk factors of patients
The mean age of patients was 59.4 + 12.1 years. About

Table 2. Demographics and risk factors of the patients

61.8% of the patients were male. In all, 53 (48%) patients
were hypertensive, 50 (45.5%) patients were diabetic, 38
(34.5%) patients had dyslipidemia, and 45 (41%) patients
were smokers.

Patients who have hypertension and dyslipidemia were
more likely to have intermediate and high GRACE risk
scores, while those who are active smokers were more
likely to have low and intermediate GRACE risk scores.

Demographic characteristics and risk factors of patients
according to GRACE risk score groups are demonstrated in
Table 2.

Clinical characteristics and Left Ventricle Ejection Frac-
tion (LV EF) of the patients

Patients with low SBP were more likely to have high
GRACE risk scores. 12 (10.9%) of the patients developed
cardiac arrest in the form of pulseless ventricular tachycar-
dia or ventricular fibrillation at admission. All of them re-
ceived a synchronized DC shock and survived. 53 (48%) of
the patients had no signs of heart failure (Killip class 1), 41
(37%) of the patients had fine basal crackles (Killip class
2), 12 (11%) of the patients had frank pulmonary edema
(Killip class 3), and 4 (4%) of the patients had cardiogenic
shock (Killip class 4). All patients who had cardiogenic
shock were in the high-risk group.

Patients who had reduced LV EF were more likely to

Variable Total Low risk Intermediate risk High risk P value
(N=110) (N=44) (N=36) (N=30)
X+ SD X+SD X+ SD X+ SD
Age, years 59.5£12.1 51.6+11.1 61.4+£89 68.6 £9.4 <0.001
Male, n (%) 68 (61.8%) 28 (64%) 24 (66.7%) 16 (53.3%) 0.710
HTN, n (%) 53 (48%) 14 (31.8%) 19 (53%) 20 (66.7%) 0.027
DM, n (%) 50 (45.5%) 19 (43%) 14 (38.9%) 17 (57%) 0.379
Dyslipidemia, n (%) 38 (34.5%) 8 (18.2%) 14 (38.9%) 16 (53.3%) 0.028
Smokers, n (%) 45 (41%) 27 (61%) 13 (36%) 5(17%) 0.006
Estimated admission to 6 month mortality, % 12.1+14.2 28+1.2 9.9+3.1 28.4+18.5
HTN; Hypertension, DM: Diabetes Mellitus
Table 3. Clinical characteristics and LV EF of the patients
Variable Total Low risk Intermediate risk High risk P value
(N=110) (N=44) (N=36) (N=30)
X+ SD X+SD X+SD X+ SD
SBP, mmHg 125.7+27.8 141.2+29.5 121.4+£169 109.3 +£24.8 <0.001
Cardiac arrest, n (%) 12 (10.9%) 4 (11.1%) 8(26.7%)
Killip 1, n (%) 53 (48%) 34 (77%) 17 (47%) 2 (7%)
Killip 2, n (%) 41 (37%) 9 (21%) 16 (44%) 16 (53%)
Killip 3, n (%) 12 (11%) 1 (2%) 3 (8%) 8 (27%)
Killip 4, n (%) 4 (4%) 4 (13%)
LV EF, % 52.5+9.6 57.6+6.4 54 +6.2 43.2+10.2 <0.001
SBP: Systolic Blood Pressure, LV EF: Left Ventricle Ejection Fraction
Table 4. Laboratory parameters of the patients
Variable Total Low risk Intermediate risk High risk P value
(N=110) (N=44) (N=36) (N=30)
X+SD X+SD X+SD X+ SD
WBC, cells x10*/ml 11.1+4.1 102+3.2 114+49 12.1+4.0 0.126
ANC, cells x10°/ml 8.7+4.0 7.6£2.9 9.1+£49 9.9+38 0.036
ALC, cells x10%/ml 1.7+0.7 1.9+0.7 1.8+0.7 1.5+0.8 0.074
NLR 59+34 44420 6.0+£3.8 79+3.8 <0.001
MPV, fL 9.5+£0.8 9.4+0.7 9.6+0.7 9.7+1.1 0.230
Troponin I, pg/L 0.95+0.89 0.91 +0.89 0.99+0.89 095+0.9 0.738
Creatinine, mg/dL 1.0+0.4 0.8+0.2 1+0.3 1.3£0.5 <0.001

WBC: White blood cells, ANC: Absolute neutrophil count, ALC: Absolute lymphocyte count, MPV: Mean platelet volume
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have a high GRACE risk score.

The systolic blood pressure, development of cardiac ar-
rest, cardiac function classification (Killip class), and ad-
mission LV EF according to GRACE risk score groups are
demonstrated in Table 3.

Laboratory parameters of the patients

Patients who had high absolute neutrophil count (ANC)
and neutrophil to lymphocyte ratio (NLR) were more likely
to have intermediate and high GRACE risk scores. Patients
who had high serum creatinine were more likely to have
high GRACE risk scores.

The laboratory parameters according to the GRACE risk
score group are demonstrated in Table 4.

Correlation analysis

In this cross-sectional retrospective study, the Spearman
correlation test was done to analyze the correlation between
NLR and GRACE risk score. The result showed that there
is a significant positive correlation between NLR and
GRACE risk score (r=0.339, P <0.001), as shown in Fig-
ure 2.

Spearman correlation test was done again to analyze the
correlation between NLR and LV EF. The result showed
that there is a statistically significant negative correlation
between NLR and LV EF (r=-0.385, P = 0.005), as shown
in Figure 3.

Multiple analysis

Multiple linear regression analysis was conducted to
identify independent predictors of GRACE risk score. It re-
vealed that age, NLR, and LV EF were independent predic-
tors of GRACE risk score. Aging (b = 1.8708, P < 0.001),
higher NLR values (b = 1.4955, p-value = 0.0092), and LV
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Figure 2. Scatter plot correlation between NLR and GRACE risk score

EF (b =-1.5968, P < 0.001) were significantly associated
with GRACE risk score as shown in Table 5.

Discussion

In this study, the mean patient’s age was 59.4 + 12.1
years. Among all, the majority were males (61.8%). Simi-
larly, Adam et al. identified that the mean age of ACS is
55.4 years (23). In a similar study, Oncel et al. identified
that ACS prevalence was higher in males (80.2%) (24). The
protective effect of estrogen hormone in premenopausal fe-
males on blood vessel endothelium plays a role (25).

This study revealed a statistically significant association
between smoking and GRACE risk score (p = 0.006). An-
other study by Acet et al. reported similar results with a sig-
nificant association between smoking and GRACE risk
score (P < 0.001) (26). Smoking results in endothelial in-
jury and chronic inflammation of the coronary and periph-
eral arteries, adds to the process of atherosclerosis, and acts
as a powerful predictor of cardiovascular events. Smoking
induces collateral vessel formation and was associated with
lower and intermediate GRACE risk scores (27).

This study also showed a significant association between
SBP and GRACE risk score (P < 0.0001). Those with
higher GRACE scores had lower SBP and vice versa. Acet
et al. found similar results with a significant association be-
tween SBP and GRACE risk score (P < 0.001). Those hav-
ing high GRACE risk scores are more likely to have hemo-
dynamic instability resulting in hypotension (26).

Only 12 (10.9%) of the patients developed cardiac arrest
in the form of pulseless ventricular tachycardia or ventric-
ular fibrillation. No one was in the low-risk group, and most
of them (66.7%) were in the high-risk group.

Most of the patients with Killip class 1 were in the low-
risk group, while most of the patients with Killip class 2
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Figure 3. Scatter plot correlation between NLR and LV EF

Table 5. Independent predictors of GRACE risk score by multiple linear regression analysis

Predictor B coefficient Standard Error t-statistic p-value
Constant 86.0496 28.3607 3.0341 0.003
Age 1.8708 0.1575 11.8806 <0.001
Gender 4.7633 3.8589 1.2344 0.220
NLR 1.4955 0.5636 2.6536 0.009
MPV -0.5868 2.2578 -0.2599 0.795
LV EF -1.5968 0.2087 -7.6503 <0.001

NLR: Neutrophil to lymphocyte ratio, MPV: Mean platelet volume, LV EF: Left Ventricle Ejection Fraction

were in the intermediate and high-risk groups. All patients
who had cardiogenic shock were in the high-risk group.
Acet et al. found similar results regarding cardiac function
classification using the Killip class (26).

This study demonstrated a statistically significant associ-
ation between serum creatinine and GRACE risk score (P
< 0.0001). Higher values were found in the intermediate
and high-risk groups. Another study by Baginda et al. found
similar results with a significant association between serum
creatinine and GRACE risk score (P = 0.001). Patients with
high GRACE risk scores are more likely to have hemody-
namic instability resulting in renal impairment (28).

This study also showed a statistically significant associa-
tion between LV EF and GRACE risk score (P < 0.0001).
Declining LV function was found in the high-risk group.
Acet et al. found similar results with a significant associa-
tion between admission LV EF and GRACE risk score (P
<0.001) (26).

Among the five complete blood count (CBC) parameters
(WBC, ANC, ALC, NLR, and MPV), this study showed a
statistically significant association between ANC and
GRACE risk score (P =0.036) and an even stronger statis-
tically significant association between NLR and GRACE
risk score (P < 0.0001). No statistically significant associa-
tion was identified between the other 3 parameters (WBC,
ALC, and MPV) and the GRACE risk score.

Inflammation plays a crucial role throughout the stages
of ACS, affecting the development and rupture of athero-
sclerotic plaque (24). Neutrophils make the formed plaque
more fragile by releasing arachidonic acid and superoxide

6 http://mjiri.iums.ac.ir
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radicals by proteolytic enzymes (29). Plaque destabiliza-
tion causes injury to blood vessel endothelium. Neutrophils
adhere to capillary endothelium and inhibit reperfusion of
ischemic capillaries (30).

Lymphocytes play a role in controlling the immune re-
sponses throughout all stages of the development of ather-
osclerosis. The systemic inflammatory response is charac-
terized by a low lymphocyte count (26, 31). Systemic in-
flammation secondary to myocardial ischemia leads to in-
creased cortisol levels, which results in decreased lympho-
cyte count (32).

The combination of neutrophils as inflammatory markers
and lymphocytes as regulatory markers in the form of neu-
trophil to lymphocyte ratio (NLR) is an important predictor
of systemic inflammation in ACS (32).

This study showed a statistically significant association
between NLR and GRACE risk score (P < 0.0001). Higher
NLR values were found in the high-risk group compared
with lower values in the low and intermediate-risk groups.
Similar to the results of this study, Oncel et al. identified
that the increment in NLR values was significantly associ-
ated with the GRACE risk score (p < 0.001) (24). Another
study by Acet et al. showed similar results with a statisti-
cally significant association between the increase in NLR
values and the GRACE risk score (p = 0.008) (26). In pre-
vious research, high neutrophil count has been inde-
pendently linked to greater infarct size, mechanical compli-
cations, and mortality in patients with acute MI (33, 34).

In this study, the Spearman correlation test was done to
analyze the correlation between NLR and GRACE risk


http://dx.doi.org/10.47176/mjiri.38.109
https://mjiri.iums.ac.ir/article-1-9267-en.html

[ Downloaded from mjiri.iums.ac.ir on 2026-05-01 ]

[ DOI: 10.47176/mjiri.38.109 ]

score. The result showed that there is a statistically signifi-
cant positive correlation between NLR and GRACE risk
score (r=0.339, P<0.001). Acet et al. found similar results
with a statistically significant positive correlation between
NLR values and GRACE risk scores (r = 0.172; P <0.001)
(206).

Multiple linear regression analysis was conducted to find
independent predictors of GRACE risk score. Age, gender,
two CBC parameters (NLR and MPV), and LV EF were
included in the analysis. It revealed that age, NLR, and LV
EF were independent predictors of GRACE risk score. Ag-
ing (b = 1.8708, P < 0.0001), higher NLR values (b =
1.4955, P =0.0092), and LV EF (b=-1.5968, P < 0.0001)
were statistically significantly associated with GRACE risk
score. Similar results were demonstrated by Acet et al.
where age (b=1.759, P<0.001), NLR (b= 1.2, P=0.044),
and LV EF (b = -0.995, P < 0.001) were found to be an
independent predictor of worse GRACE risk score (26).

NLR is a cost-effective and easily accessible marker that
adds another level of risk assessment for predicting short-
term and long-term outcomes (35). Correia et al. showed
that evaluating inflammation enhances risk assessment and
offers extra predictive data for the GRACE risk score (36).

Again, the Spearman correlation test was utilized to ana-
lyze the correlation between NLR and LV EF. The result
showed that there is a statistically significant negative cor-
relation between NLR and LV EF (r = -0.385, P = 0.005).
Higher NLR values were associated with more severe LV
dysfunction. Another study by Chen Chen et al. showed
similar results with a statistically significant negative cor-
relation between NLR values and LV EF (r = -0.208, P <
0.001). It is possible that high NLR (which indicated a high
degree of systemic inflammation) contributed to greater
myocardial damage resulting in LV dysfunction (37).

Study Limitations

1. This was a single-center study with a retrospective de-
sign. It included a relatively small sample size. These find-
ings need to be analyzed in a study with a larger sample
size.

2. A comparison between NLR and other markers of in-
flammation could not be made as they were not routinely
obtained.

3. Cut-off values of NLR were not determined for low,
intermediate, and high-risk groups.

4. The study acknowledges some potential confounders
like smoking, which acts as a strong predictor of cardiovas-
cular events, potentially confounding the association be-
tween NLR and the GRACE risk score.

5. The retrospective pattern of the study might introduce
recall bias and limit the control over data completeness.
Age-related differences in immune status and inflammatory
response could introduce bias.

Conclusion

¢ Routine use of GRACE risk score for risk stratification
of patients with NSTE-ACS. This study showed a statisti-
cally significant association and positive correlation be-
tween NLR and GRACE risk score, so NLR can provide
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additional value about risk stratification and prognosis in
patients with NSTE-ACS.

e Age, NLR, and LV EF were identified to be independ-
ent predictors of GRACE risk score and, therefore, may be
independent predictors of admission to 6-month mortality.

e NLR was found to have a statistically significant nega-
tive correlation with LV ejection fraction

Recommendations

e NLR needs to be determined routinely for risk stratifi-
cation of patients with NSTE-ACS during hospitalization
because it is simple, cost-effective, and it can guide further
clinical practice

o Cut-off values of NLR need to be determined in a large
prospective study design.

e Comparison of NLR with other markers of inflamma-
tion, such as C reactive protein as risk stratification tools in
patients with NSTE-ACS
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