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ABSTRACT

Introduction: Coronary Heart Disease (CHD) is a disorder of heart function caused by reduced blood supply to the heart
muscle, resulting in blockage of the coronary arteries due to plaque formation that known as atherosclerosis, this condition
is caused by hypercholesterolemia which can induce Granulocyte-Colony Stimulating Factor (G-CSF) so that neutrophil
extravasation occurs, a condition of increased neutrophil levels in the body. Increased atherosclerosis leads to apoptosis,
resulting in elevated neutrophil levels and reduced lymphocyte levels in the blood, thereby affecting the Neutrophil
Lymphocyte Ratio (NLR), which reflects an individual's immune status. Blood cells adhere to form atherosclerotic cell
aggregates, stimulating active inflammatory cells. Inflammation can be detected by the biomarker High Sensitivity C-Reactive
Protein (Hs-CRP).

Methods: This descriptive-analytic study used a cross-sectional design and population comprised 30 CHD patients at Dr.
Bratanata Hospital Jambi. The sample were selected by using purposive sampling, based on inclusion and exclusion criteria.
Hs-CRP levels were measured using a Wondfo Meter and NLR was measured using the Mindray Hematology Analyzer.
Statistical tests were conducted to determine the relationship between the variables.

Results: The average NLR was 7.82 and also the average Hs-CRP level was 4.94 mg/L. But there was no significant
correlation between NLR and Hs-CRP levels in CHD patients. Although the regression plot suggested a possible positive
trend but still not statistically significant.

Conclusion: There is no significant correlation between NLR and Hs-CRP levels in CHD patients at Dr. Bratanata Hospital
Jambi.
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INTRODUCTION

Coronary Heart Disease (CHD) is classified
under the global burden of disease and is a
cardiovascular disorder where the heart and
blood vessels fail to function properly (Linda &
Rahayu, 2021; Saesarwati & Satyabakti, 2017).
It is caused by a lack of blood supply to the
heart muscle, leading to blockage or narrowing
of the coronary arteries due to plaque buildup
that is called atherosclerosis, resulting in
reduced blood flow and oxygen insufficiency
(Kemenkes RI, 2021).

In CHD patients, endothelial dysfunction
combined with risk factors leads to a prolonged
increase in lipids in the arteries, induced by
hypercholesterolemia,  which  stimulates
Granulocyte-Colony Stimulating Factor (G-
CSF), chromatin in granulopoiesis and elevates
Chemokine CXC Ligand (CXCL) 1 levels,
affecting neutrophil migration via Chemokine
CXC Receptor (CXCR) 2. Increased TNF and
IL-17 levels result in neutrophil extravasation,
a condition where neutrophil levels rise.
Atherosclerosis  progression also  causes
apoptosis, leading to reduced lymphocyte
levels (Drechsler et al., 2010). The Neutrophil
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Lymphocyte Ratio (NLR) combines the roles of
two leukocyte subtypes into one predictive
factor that significantly contributes to the
inflammatory process underlying
atherosclerosis (Aufa etal., 2021).

Blood cells adhere to form atherosclerotic
aggregates, stimulating active inflammatory
cells. C-Reactive Protein (CRP) is an acute-
phase protein synthesized by hepatocytes and
circulated in the blood, making it a highly
sensitive marker for inflammatory stimuli
(Nugraha & Badrawi, 2018). High Sensitivity
C-Reactive Protein (Hs-CRP) testing is a
sensitive assay for detecting cardiovascular
disease risk and serves as a biomarker for
systemic inflammation (Aipassa etal., 2023).

Previous studies by Aufa et al. (2021) and
Aipassa et al. (2023) demonstrated a positive
correlation between NLR and coronary artery
stenosis severity. However, Sharma et al.
(2017) reported that NLR values were
significantly higher and more reliable than Hs-
CRP as a marker for coronary artery disease.

Based on previous studies on CHD cases,
the author is interested in further investigating
the correlation between NLR values and Hs-
CRP levels in CHD patients at Dr. Bratanata
Hospital Jambi.

METHODS

This study used a descriptive-analytic
design with a cross-sectional approach to
examine the relationship between Neutrophil
Lymphocyte Ratio (NLR) and High Sensitivity
C-Reactive Protein (Hs-CRP) levels in CHD
patients. The study population comprised 30
CHD patients receiving inpatient and outpatient
care who met the inclusion and exclusion
criteria at Dr. Bratanata Hospital, Jambi. The
research was start from December 10, 2024,
until January 20, 2025. Hs-CRP levels were
measured using a Wondfo meter (mg/L) and
NLR was measured using the Mindray
Hematology Analyzer. Primary data were
collected through purposive sampling.
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Inclusion criteria:

e Diagnosed CHD patients (IMA (Acute
Myocardial Infarction) STEMI (ST
Elevation Myocardial Infarctio), UAP
(Unstable Angina Pectoris)) based on
medical records and had an signed an
informed consent

e Agedover 18 years

Exclusion criteria:

e CHD patients with a history of
hematological malignancies (leukemia)
or carcinoma/cancer, and still
chemotherapy

e CHD patients who had known
complications such as TB, HIV/AIDS,
Hepatitis, or Rheumatoid infections

This research obtained ethical approval from

the Ethics Committee of the Jambi Ministry of

Health Polytechnic.

RESULTS AND DISCUSSION

3.1 Respondent Characteristics
In this study, the author’s research

findings about respondent characteristics

including  demographic  attributes.  The
demographic  distribution is  presented
graphically below.
NLR
Male Fentale
] — :
Hs-CRP { mg/L)
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Figure 1. Distribution Based on Gender



Correlation Of Neutrophil Lymphocyte Ratio (NLR) and High Sensitivity C-Reactive Protein (HS-CRP) Levels In
Patients Coronary Heart Disease (CHD) At Dr. Bratanata Hospital Jambi City

Table 1.Result of Examination based on gender

NLR N Mean Min  Max SD P-Value
Male 23 7.07 369 1478 4.23

Female 7 12.26 164 3259 1273 0.052
Total 30 9.66 164 3259 848

Hs-CRP

Male 23 492 3.8 51 0.35 0.582
Female 7 5.01 45 51 0.22

Total 30 4.96 3.8 5.1 0.28

Distribution of NLR values with Hs-CRP
levels by gender. In the NLR box plot, women
have slightly higher medians and means
compared to men. The mean NLR for men is
7.07 and the mean NLR for women is 12.26 (p
= 0.052) and shows no significant difference.
The box plot for Hs-CRP shows a relatively
similar distribution between men and women,
with a mean of 4.92 mg/L for men and 5.01
mg/L for women (p = 0.582) which also
indicating no statistically significant difference.
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Figure 2. Distribution Based on Age
Table 2. Result of Examination Based on Age

NLR N Mean Min  Max SD P-Value
19-59 13  5.64 193 1679 4.13

>60 17 7.90 164 3259 815 0.426
Total 30 677 164 3259 6.14

Hs-CRP

19-59 13 479 3.8 5.1 0.438

>60 17 504 45 5.1 0.166 0.734
Total 30 491 3.8 5.1 0.302

Distribution between NLR values and
Hs-CRP levels based on age groups. The NLR
box plot shows that the median and mean are
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higher in the age group above 60 years. The
mean NLR value in the 19-59 age group is 5.64
while in the age group above 60 years is 7.90 (p
= 0.426) but the difference is also not
statistically significant. The hs-CRP box plot
shows a nearly similar distribution between the
two groups, with a mean of 4.97 mg/L for
individuals aged 19-59 years and 5.04 mg/L for
individuals aged above 60 years (p = 0.734)
indicating no statistically significant difference.
3.2 Correlation between NLR values and
Hs-CRP levels in coronary heart
disease patients at Dr. Bratanata
Hospital, Jambi
Correlation analysis is presented in the
table below. Before processing, the data was
assessed with a normality test using the
Shapiro Wilk test. NLR showed a p-value <
0.05 and Hs-CRP showed a p-value < 0.05
which indicated that the data had an
abnormal distribution. Therefore, the non-
parametric Spearman correlation test was
applied in this data processing.
Table 3. Spearman correlation test results

N Mean Median Min- SD Coeffisien P-
Max Correlation Value
NLR 30 7.82 5.29 1.64- 1.34 0.258 0.168
32.59
Hs- 30 4,94 5.1 3.8- 0.06
CRP 5.1

Table 4 presents the results of the
Spearman correlation between Hs-CRP and
NLR values in 30 Coronary Heart Disease
patients at Bratanata Hospital, Jambi. The
average Hs-CRP level was 4.94 mg/L while the
average NLR value was 7.82. Spearman
correlation analysis revealed a correlation (Rho
= 0.258) between NLR and Hs-CRP which was
statistically insignificant (p = 0.168)

Line Fit Plot

.............

X

Figure 3. Result of Correlation Spearman

5t ICoHPJam2025 | 311



5t International Conference of Healh Polytechnic of Jambi

©2025

Correlation of NLR (X) and Hs-CRP
(Y) levels, with a linear regression line shown
in black. Overall, the regression line has a
positive slope, indicating a potential positive
relationship betweenvariable X and variable Y,
in other words, if the X value increases, it is
followed by an increase in the Y value.
However, the diverse distribution of data points
suggests that this relationship may be weak or
highly variable. Therefore, there is insufficie nt
evidence to confirm a linear relationship
between these two variables based on this
study.

Research that published by Aufa et al.
(2021) and Aipassa et al. (2023) reported
research results showing a significant positive
relationship between NLR values and Hs-CRP
levels in coronary heart disease patients. In this
study, the average patient who had Hs-CRP
levels above 3 mg/L tended to have higher NLR
values and showed that increased systemic
inflammation could be accompanied by
increased Neutrophils and lymphocytes in the
body.

The results in this study differed,
possibly due to many factors, starting from
variations in subject characteristics such as the
classification of coronary heartdisease patients,
the length of time the patient has suffered from
coronary heart disease, the treatment or therapy
that has been undergone, complications
experienced by the patient, statistical analysis
methods, parameter measurement techniques in
the laboratory, sample size, and the inclusion
and exclusion criteria applied.

CONCLUSION

1. The average NLR in CHD patients at
Dr. Bratanata Hospital Jambi is 7.82.

2. The average Hs-CRP level in CHD
patients at Dr. Bratanata Hospital Jambi
is 4.94 mg/L.

3. There was no significant correlation
between NLR and Hs-CRP levels
among CHD patients at Dr. Bratanata
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Hospital, Jambi.
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