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Abstract: Introduction: COVID-19 patients have broad-spectrum symptoms from asymptomatic to septic shock, multiorgan failure,
and death. Fully monitoring its severity is very crucial to prevent higher mortality. The Platelet/Lymphocyte Ratio (PLR) reflects the
connection between aggregation and inflammatory pathways that can be used as a predictive parameter of disease progression. This
study was to analyze the difference of PLR levels of COVID-19 patients to obtain an easy and inexpensive biomarker in predicting its
progression. Methods: It is a case-control design on RT-PCR confirmed COVID-19 adult patients who were treated at Haji Adam Malik
Hospital. All samples were grouped into three classifications of severity (mild-moderate, severe, and critical). Subsequently, blood
samples were taken to analyze the PLR levels of each patient. Results: From 54 patients, 18 patients in each group, an amount 59.3%
was male and mean PLR of mild to moderate group was 154.11, severe group 326.38, and critical group 354.03. The ANOVA test found
there was a significant difference between PLR levels of mild-moderate to severe and critical group (p-value = 0.004 and 0.001

respectively). Conclusion: PLR levels can be used as an easy and inexpensive parameter in predicting the severity of COVID-19.
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1. Introduction

The clinical manifestations of patients with COVID-19 have
a broad spectrum ranging from asymptomatic to septic
shock, multiorgan failure, and death. The most common
cause of death from COVID-19 is ARDS due to respiratory
failure, sepsis, and cardiovascular complications.“*Evidence
suggests that the inflammatory response plays an important
role in the course of the COVID-19 disease. The
inflammatory response triggered by the rapid replication of
the SARS-CoV-2 virus and the occurrence of cellular
damage can lead to the recruitment of macrophages and
monocytes, thereby inducing the release of cytokines and
chemokines causing a cytokine storm. Several studies
reported that among the many inflammatory markers, some
inflammatory markers are easy to perform, inexpensive, and
have been known to have a correlation to inflammation and
prognosis in several conditions, such as Platelet/Lymphocyte
Ratio (PLR) which indirectly describes the inflammatory
status in the patient's body.>®

Zhang, et al (2020) reported that platelets and lymphocytes
decrease in COVID-19 patients when compared to healthy
controls. Rong, et al (2020) also found a significantly higher
Platelet/Lymphocyte Ratio level in severe cases compared to
non-severe.®'Regarding the infection with the SARS-CoV-2
virus, the Platelet/Lymphocyte Ratio level has a better
predictive value on disease progression because it reflects
the relationship between both aggregation and inflammatory
pathways.*

2. Methods

Population and Research Design

This study is an analytic study with a case-control design
conducted at the Department of Clinical Pathology, Faculty
of Medicine, University of North Sumatra / Haji Adam
Malik Hospital, Medan in collaboration with the Pediatrics
Department, Infectious and Tropical Medicine Subdivision.
The study began in January 2021 until March 2021. There
were 54 samples that were classified into 3 categories of
disease severity, included mild-moderate, severe, and
critical.

The inclusion criteria in this study were confirmed positive
for COVID-19 through RT-PCR examination patients,>18
years old, who were hospitalized at H. Adam Malik Hospital
Medan and were willing to participate in the study. The
patients with previous malignancy/hematologic
abnormalities (Leukemia, ITP), as well as patients who did
not have complete blood count data at the time of admission,
were excluded. Furthermore, complete blood collection of
all subjects was carried out using the automatic cell counter
analyzer Sysmex XN-1000 with the flow cytometry method
and the number of the Platelet/ Lymphocyte Ratio was
calculated.

Statistical analysis

Categorical variables will be presented descriptively by the
distribution of frequency (n) and percentage (%). Numerical
variables are presented with mean values and standard
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deviations for data in a normal distribution, while data with
abnormal distributions are presented in median and
minimum-maximum values. Comparative analysis between
the two groups used the ANOVA test. If the data is not
normally distributed then the Kruskal Wallis test is used.
Variables with a p-value <0.05 were considered statistically
significant.

3. Results

This study was followed by 54 confirmed COVID-19
patients with mild-moderate, severe, and critical degrees
who were treated at H. Adam Malik Hospital Medan and
had met the inclusion criteria. 32 patients were male (59.3%)
and 22 patients were female (40.7%). Other findings of the
subjects of this study are presented in Table 1.

Table 1: Baseline Characteristics

Variables n=54 (%)
Sex
Man 32 (59.3)
Woman 22 (40.7)
Age (mean; years old)
Mild-moderate 37,00+14,05
Severe 52,66+14,05
Critically 56,44+15,13

Statistical analysis showed the average value of the
Platelet/Lymphocyte Ratio based on the severity of disease
in COVID-19 patients (Table 2). The ANOVA test showed
that there was a significant difference in the mean value of
the Platelet/Lymphocyte Ratio between the three groups of
COVID-19 disease. There was also a significant difference
in the mean value of the Platelet/Lymphocyte Ratio between
the mild-moderate group and the severe and critical grade
group (p = 0.004 and 0.001, respectively). Meanwhile, there
was no significant difference between the severe group and
critical group.

Table 2: Analysis of Platelet/Lymphocyte Ratio Values
Based on Severity of Disease

Variables PLR (x+sd) P value
Severity
Mild-moderate 154,11451,64
Severe 326,38+169,27 | 0.002
Critically 354,03+234,41
Mean differences of NLR
Mild-moderate vs Severe 0.004
Mild-moderate vs Critically 0.001
Severe vs Critically 0.672

4. Discussion

Research by Yang et al showed the proportion of the
subjects were dominated by males (56%) than females
(37%) with a median age of 46 years. This male-dominated
COVID-19 is influenced by several factors including genetic
factors, immune system, and lifestyle.®The study of Zhao Y
et al concluded that Asian ethnicities have a much higher
ratio of ACE2 receptor expression than whites and African-
Americans, where ACE2 expression in the lungs of men is
much higher than women.™Elgendy et al stated that the
hormone Estrogen and the X chromosome possessed by
women had a blocking effect on viral infections. In addition,

decreased expression of the CD200R receptor in men
compared to women is known to correlate with a decrease in
the body's ability to fight viral infections.'

In COVID-19, the balance between the inflammatory and
anti-inflammatory responses is disturbed. Compensation for
proinflammatory conditions often occurs excessively,
resulting in suppression of the immune system
(immunosuppression). This underlies the occurrence of
impaired lymphocyte function, a decrease in the number of
lymphocytes in circulation and tissues in COVID-19
patients. Excessive pro-inflammatory reactions will result in
tissue damage, while excessive anti-inflammatory reactions
will cause immunosuppression. An imbalance of these two
reactions plays a role in the occurrence of cytokine storm
and organ failure.*

In this study, Gong et al also got the same results where the
severe group had a higher mean Platelet/Lymphocyte Ratio
(174.8) than the non-severe (131.0).Platelet/Lymphocyte
ratio (PLR) has been used in various diseases, such as
cardiovascular disease and autoimmune disease, as a
predictor of inflammation and death. It has a better
predictive value on disease progression when compared to
using only the number of lymphocytes and platelets. It
reflects the relationship between both the aggregation and
inflammatory  pathways.*!In  conclusion, PLR  shows
potential as a marker of inflammation as well as to
determine the prognosis of COVID-19 patients."

The reasons for using the Platelet/Lymphocyte Ratio can be
used as an excellent candidate marker for determining the
severity and mortality of COVID-19 include: (1) It is a good
marker for inflammation; (2) It is sensitive to both natural
and acquired immune responses; and (3) It is inexpensive
and readily available examinations that can be used in places
where resources are limited.”In our study, it was found that
the critical group had a significantly higher mean level of
PLR (354.0 /ul) than the mild-moderate (154.1 /ul) group
and the severe group (326.3 / I). I) (p-value <0.05). The
increase reflects higher levels of inflammation and cytokine
storms. Significant differences were also found between the
mild-moderate group to the severe and critical groups (p-
value 0.004 and 0.001, respectively). This is in line with the
research conducted by Sun et al which showed there was a
significant difference in the Platelet/Lymphocyte Ratio in
the severe category compared to the mild/moderate
category.™®

5. Limitations

All research subjects came from only one hospital which
could allowed bias. Second, the measurement of platelets
levels, lymphocytes levels, and Platelet/Lymphocyte Ratio is
only done once, namely at the time of admission. Although
some conditions were adjusted to the exclusion criteria that
might affect the values of platelets and lymphocytes, they
could not completely eliminate confounding variables that
might affect the levels of the parameters in this study.
Lastly, this study is limited to Indonesian ethnicity, where
ethnicity and race factors may affect platelets and
lymphocytes levels, therefore the results obtained in this
study may not apply to the black population.
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6. Conclusions

There is a significant difference in the mean levels of the
Platelet/Lymphocyte Ratio between the mild-moderate
group and the severe and critical group (p<0.05), so the
Platelet/Lymphocyte Ratio can be used as an easy and
inexpensive indicator parameter in predicting the severity of
COVID-19.
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