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ABSTRACT

Background: Coronavirus Disease 2019 (COVID-19) is an infectious disease brought on by
SARS-CoV-2. China's Hubei Province's Wuhan City is where the pandemic first began. The
number for Indonesia is 1,790. Neutrophil Lymphocyte Ratio (NLR) and C-reactive protein
(CRP) tests are conducted to assess the disease prognosis in COVID-19 patients, who may have
a bad prognosis. Purposes: To find out the relationship between NLR and CRP in COVID-19
patients at Bunda Margonda General Hospital in 2021. Method: This study used an analytic
observational method with a cross-sectional approach and used secondary data from 100
samples from COVID-19 patients' medical records at Bunda Margonda General Hospital in
2021. Results: More COVID-19 patients were found in 56 male patients, aged 46-55 years,
with 22 patients; NLR values increased in 67 patients and 80 patients in CRP. There is a
significant relationship between NLR and CRP in COVID-19 patients at Bunda Margonda
General Hospital in 2021, with a p-value of 0.001. The most common COVID-19 cases were
found in male patients 46-55 years of age, and there was an increase in the NLR and CRP
values. Conclusion: There is a relationship between NLR and CRP in COVID-19 patients at
Bunda Margonda General Hospital in 2021.
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INTRODUCTION
The infectious agent causing Coronavirus Disease 2019 (COVID-19), which affected over six
million people globally in March 2022, is the Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2). The pandemic started in China's Wuhan City of Hubei Province
(2). Indonesia is the fourth most populous country in the world. As of April 2, 2020, Indonesia
has reached 1,790 confirmed cases, 113 new cases, 112 recoveries, and 170 deaths. Fever
(88.7%), cough (67.8%), fatigue (38.1%), sputum production (33.4%), dyspnea (18.6%) %,
sore throat (13.9%), and headache (13.6%) were the most prevalent symptoms reported by
COVID-19 patients. Some cases have spontaneous recovery (2).

While the majority of adult COVID-19 patients have a good prognosis, those with
chronic illnesses over 60 years of age who have a poor prognosis may have severe pneumonia,
acute respiratory distress syndrome, pulmonary edema, multiple organ failure, or even death.
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Hematological changes caused by viruses can be numerous. Research has demonstrated that
COVID-19 patients frequently experience lymphopenia (1,3,4). Consequently, it has been
proposed that the neutrophil-to-lymphocyte ratio (NLR) in peripheral blood can help
differentiate between different infection types and forecast how an infection would turn out
(5,6). CRP, one of the most sensitive acute phase reactants, is practically nonexistent in the
serum of healthy individuals and is a well-known indication of inflammation. CRP levels can
increase significantly after severe trauma, inflammation, and bacterial and viral infections (7).
Additionally, elevated CRP levels have been noted in COVID-19 individuals (4). The use of
c-reactive protein levels and the neutrophil-lymphocyte ratio as indicators of the severity and
prognosis of illness has been documented internationally (8). This research intends to find the
link between NLR and CRP in COVID-19 patients at Bunda Margonda General Hospital in
2021.

METHODS

This study was carried out at Bunda Margonda General Hospital using a cross-sectional method
and guantitative analysis. The sample selection in this study used the total sampling method.
Namely, the researcher took all data on COVID-19 patients in 2021. The total population in
this study was 100 samples that met the inclusion criteria. Therefore, the sample used in this
study was 100 samples. The variables of this study were age, sex, and the value of the ratio of
neutrophil lymphocytes to C-reactive protein levels in patients confirmed with COVID-19 at
Bunda Margonda General Hospital in 2021. The inclusion criteria in this study were patients
with complete medical records over or equal to 18 years who were confirmed with COVID-19
in 2021 and had NLR and CRP examination records. Age classification: late teens (17-25
years), early adults (2635 years), late adults (36-45 years), early seniors (46-55 years), late
seniors (5665 years), and seniors (seniors) >65 years. NLR is expected when the result is <
3.13, and CRP is Normal when < 0.3 mg/dL. The spearmen correlation test used SPSS
statistical analysis program 26 version. This study has received a letter of ethics assessment
from the Health Research Ethics Commission Faculty of Medicine and Health, Universitas
Muhammadiyah Jakarta, number 297/PE/KE/FKK-UMJ/X1/2022.

RESULTS

Table 1. shows that the distribution based on age found patients with confirmed COVID-19 at
Bunda Margonda General Hospital in 2021 showed that most patients were in the 46-55 year
age group, as many as 22 patients (22%), while the least were in the 17-25 year age group 2
patients (2%). The distribution based on gender found that male patients had a higher
prevalence than female patients, with 56 male patients (56%) and 44 female patients (44%).
Sixty-seven patients (67%) had high NLR values, while 33 patients (33%) had normal NLR
values. There were 80 patients (80%) who had high CRP values, while patients with normal
CRP values were 20 patients (20%).
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Table 1. Description of Patients Confirmed COVID-19 at Bunda Margonda General Hospital in 2021

Variable Total Persentage (%)
Age (Year)
17 — 25 year 2 2
26 — 35 year 21 21
36 — 45 year 18 18
46 — 55 year 22 22
56 — 65 year 21 21
>65 year 16 16
Gender
Men 56 56
Women 44 44
NLR
Normal (< 3.13) 33 33
High (> 3.13) 67 67
CRP
Normal (< 0.3mg/dL) 20 20
High (> 0.3 mg/dL) 80 80

Table 2. Bivariate Correlation Test of NLR and CRP Values in Patients Confirmed COVID-19 at Bunda
Margonda General Hospital in 2021

Biomarkers Median (min-max) P-value R
NLR! 2.83(0.38 — 23.50) 0.001 0.318
CRP! 25 (0.3 — 424)

In this study, the average NLR value was 2.83, and the average CRP value was 25. In the
correlation test, the NLR and CRP variables were found to have a positive and significant
correlation with an R-value of 0.318. The correlation between these two variables is weak but
still significant. Thus, NLR can replace CRP as a prognostic test in patients with confirmed
COVID-19.

DISCUSSION

In a study conducted at Bunda Margonda General Hospital, based on 100 respondents, it was
found that the most confirmed cases of COVID-19 were in the age group 46-55 years, with a
total of 22 patients (22%). The results of this study are based on research conducted by Guan,
which found that the average age of patients with confirmed COVID-19 is 41-57 years (4).
Older people experience a degenerative process, namely a decreased organ function and the
body's immune system, making them more vulnerable to COVID-19 (9).

Apart from the age category, it is known that most confirmed cases of COVID-19 at
Bunda Margonda General Hospital were male, with a total of 56 patients (56%), compared to
female patients, with 44 patients (44%). The results of this study are research conducted by
Ramirez that men dominate confirmed cases of COVID-19 and have a higher infection rate
compared to women. This gender gap is related to social factors that are carried out, namely
smoking habits in men (10-12). This is possible because viral receptor enzymes are found in
the male body and are called angiotensin-converting enzyme 2 (ACE2) (13).
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ACE2 provides a protective impact in chronic pathologies such as hypertension,
cardiovascular diseases, and acute respiratory distress syndrome—comorbidities that raise the
likelihood of a worse result in COVID-19 patients. The preventive effect of ACE2 has been
proven by studies using mouse models that show more severe lung failure with reduced
regulation of ACE2 (14).

Acute respiratory failure is brought on by infection with other COVID variations, such
as SARS-CoV, which causes ACE2 to be downregulated by binding viral protein spikes to
ACE2. This lowers ACE2 expression in the lungs (7). It is fair to assume that COVID-19 and
SARS patients have similar case fatality rates, gender biases in illness susceptibility, and acute
respiratory distress syndrome (15).

Furthermore, it is well known that women generally have higher innate and

immunological responses than men (16). Because of this, women are more effective in battling
unusual and contagious infections. In women, estrogen as the principal female sex hormone,
has been reported to play a protective role in SARS by boosting the immune response and
reducing SARS-CoV replication directly (17). Estrogens can particularly increase the
expression of ACE2, and they can also affect the activity of renin-angiotensin system in the
other components (18).
Most NLR values in patients with confirmed COVID-19 at the Bunda Margonda General
Hospital increased with 67 patients (67%). The results of this study are research conducted by
Liu, namely an increase in NLR values by 50% in patients aged> 50 years (19). An increase in
the NLR value can occur because patients with confirmed COVID-19 experience a decrease in
the number of lymphocytes and an increase in the number of neutrophils (20). It has been
proven in a study conducted by Kaleem that examining the NLR value can be used as a simple
prognostic test to predict the morbidity and mortality of COVID-19 cases with the advantages
of being cheap, readily available, and providing objective evidence (8). The following study
can be done with more research subjects to improve the meaning, and it can be done with higher
research methods, namely cohorts. The limitation of this study is the retrieval of data in the
form of medical record data that is retrospective so that this study can describe the strength of
the relationship between variables but does not describe the cause and effect relationships that
occur due to the retrieval of data taken at the same time. Future studies investigating the NLR
and CRP levels in patients with confirmed COVID-19 are expected to use this work as a
reference or guide. Research pertaining to this study is anticipated to be generated and
processed utilizing the most recent references to create data that is more ideal, accurate, and
superior.

CONCLUSION

A relationship was found between NLR and CRP in patients with confirmed COVID-19. If the
NLR value increases, the CRP value will also increase in COVID-19 patients, with a p-value
of 0.001 and coefficient correlation=0.318.

Submitted: 05/15/2024; Accepted: 08/12/2024; Published: 03/31/2024. DOI: 10.24853/mmj.5.1.36-41 | 39


mailto:mmjfkk@umj.ac.id

Vol. 5 No. 1 Year 2024
jurnal.umj.ac.id/index.php/MMJ
mmjfkk@umj.ac.id

e-issn: 2721-317X

VML

MUHAMMADIYAH MEDICAL JOURNAL
——

Muhammadiyah Medical Journal

ACKNOWLEDGMENTS
Authors thank to Bunda Margonda General Hospital and Faculty of Medicine and Health
Universitas Muhammadiyah Jakarta for their support.

CONFLICT OF INTEREST
Authors declare that do not have a conflict of interest and affiliations that could raise biased
statements in the discussion and conclusion sections of the paper.

REFERENCES

1.

10.

11.

12.

13.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical Characteristics of 138
Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan,
China. JAMA. 2020 Mar;323(11):1061-9.

Djalante R, Lassa J, Setiamarga D, Sudjatma A, Indrawan M, Haryanto B, et al. Review
and analysis of current responses to COVID-19 in Indonesia: Period of January to
March 2020. Prog disaster Sci. 2020 Apr;6:100091.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet (London, England). 2020
Feb;395(10223):497-506.

Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical Characteristics of Coronavirus
Disease 2019 in China. N Engl J Med. 2020 Apr;382(18):1708-20.

Naess A, Nilssen SS, Mo R, Eide GE, Sjursen H. Role of neutrophil to lymphocyte and
monocyte to lymphocyte ratios in the diagnosis of bacterial infection in patients with
fever. Infection. 2017 Jun;45(3):299-307.

Bozbay M, Ugur M, Uyarel H, Cicek G, Koroglu B, Tusun E, et al. Neutrophil-to-
lymphocyte ratio as a prognostic marker in infective endocarditis: in-hospital and long-
term clinical results. J Heart Valve Dis. 2014 Sep;23(5):617-23.

Fischbach FT, Dunning MB. A manual of laboratory and diagnostic tests. Lippincott
Williams & Wilkins; 2009.

Toori KU, Qureshi MA, Chaudhry A, Safdar MF. Neutrophil to lymphocyte ratio (NLR)
in COVID-19: A cheap prognostic marker in a resource constraint setting. Pakistan J
Med Sci. 2021 Sep;37(5):1435.

Tursina A. COVID-19 dan Lansia. KOPIDPEDIA Bunga Rampai Artik Penyakit Virus
Korona ( COVID-19). 2020;143-51.

Carlos M, Id R-S, Arroyo-Hernd Ndez H, Ortega-Ca Ceres G, Palma R, Lima P. Sex
differences in the incidence, mortality, and fatality of COVID-19 in Peru. PLoS One.
2021 Jun;16(6):e0253193.

Scully EP, Haverfield J, Ursin RL, Tannenbaum C, Klein SL. Considering how
biological sex impacts immune responses and COVID-19 outcomes. Nat Rev Immunol
[Internet]. 2020;20(7):442-7.

Pradhan A, Olsson P-E. Sex differences in severity and mortality from COVID-19: are
males more vulnerable? Biol Sex Differ [Internet]. 2020;11(1):53.

Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N, Herrler T, Erichsen S, et al.
SARS-CoV-2 Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked by a

Submitted: 05/15/2024; Accepted: 08/12/2024; Published: 03/31/2024. DOI: 10.24853/mmj.5.1.36-41 | 40


mailto:mmjfkk@umj.ac.id

14.

15.

16.

17.

18.

19.

20.

Vol. 5 No. 1 Year 2024
jurnal.umj.ac.id/index.php/MMJ
mmjfkk@umj.ac.id

e-issn: 2721-317X

VML

MUHAMMADIYAH MEDICAL JOURNAL
——

Muhammadiyah Medical Journal

Clinically Proven Protease Inhibitor. Cell [Internet]. 2020/03/05. 2020 Apr
16;181(2):271-280.€8.

Hanff TC, Harhay MO, Brown TS, Cohen JB, Mohareb AM. Is There an Association
Between COVID-19 Mortality and the Renin-Angiotensin System? A Call for
Epidemiologic Investigations. Clin Infect Dis [Internet]. 2020 Jul 28;71(15):870-4.
Cheng H, Wang Y, Wang GQ. Organ-protective effect of angiotensin-converting
enzyme 2 and its effect on the prognosis of COVID-19. J Med Virol. 2020;92(7):726—
30.

Ghosh S, Klein RS. Sex Drives Dimorphic Immune Responses to Viral Infections. J
Immunol [Internet]. 2017 Mar 1;198(5):1782-90.

Channappanavar R, Fett C, Mack M, Ten Eyck PP, Meyerholz DK, Perlman S. Sex-
Based Differences in Susceptibility to Severe Acute Respiratory Syndrome Coronavirus
Infection. J Immunol [Internet]. 2017 May 15;198(10):4046-53.

Bukowska A, Spiller L, Wolke C, Lendeckel U, Weinert S, Hoffmann J, et al. Protective
regulation of the ACE2/ACE gene expression by estrogen in human atrial tissue from
elderly men. Exp Biol Med [Internet]. 2017 Jun 29;242(14):1412-23.

Liu J, Liu Y, Xiang P, Pu L, Xiong H, Li C, et al. Neutrophil-to-Lymphocyte Ratio
Predicts Severe Illness Patients with 2019 Novel Coronavirus in the Early Stage.
medRxiv. 2020 Feb;2020.02.10.20021584.

Agung G, Sri A, Pramana P, Utamia P, Masyuni S, Dewa |, et al. Nilai rasio neutrofil-
limfosit sebagai prediktor kasus COVID-19 serangan berat pada pasien dewasa. Intisari
Sains Medis. 2021 Aug;12(2):530-3.

Submitted: 05/15/2024; Accepted: 08/12/2024; Published: 03/31/2024. DOI: 10.24853/mmj.5.1.36-41 | 41


mailto:mmjfkk@umj.ac.id

