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Abstract

BACKGROUND: Changes found on hematological examination are a helpful modality for assessing coronavirus disease
2019 (COVID-19). In addition, platelet index is a parameter that can help in assessing the COVID-19 disease prognosis.

AIM: Objective of the study is to determine the difference in platelet index in nucleid acid amplification test (NAAT)
confirmed COVID-19 patients, suspected COVID-19 with negative NAAT results, and non-COVID-19 controls.

METHODS: This is an analytical observational study with 96 subjects; 48 subjects with confirmed COVID-19, 23
subjects suspected COVID-19 with negative NAAT results, and 24 non-COVID-19 control subjects. First, NAAT
examination was carried out using the GeneXpert tool with the target genes of the E and N2 genes. Then, the platelet
index was compared between the three groups by the Kruskal-Wallis test.

RESULTS: There was no significant difference in the number of platelet (PLT), mean PLT volume (MPV), and PLT crit
(PCT) between the three groups with p = 0.732, 0.741 and 0.483, respectively. In general, the number of PLT, MPV,
and PCT in the three groups was within the normal reference value.

CONCLUSIONS: There were no significant differences observed in the number of PLT, MPV, and PCT between
COVID-19 patients with positive NAAT, COVID-19 suspects with negative NAAT, and non-COVID-19 controls.
Therefore, detecting the severe acute respiratory syndrome coronavirus 2 virus by NAAT examination in
COVID-19 patients has not altered the PLT index changes.

NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Thecoronavirusinfectiousdisease (Coronavirus
disease 2019 [COVID-19]) or severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) pandemic
that began in December 2019 in Wuhan, China, was
caused by the Coronavirus 2 and has infected millions
of people worldwide. Most COVID-19 patients have
mild to moderate symptoms and will recover over
time. However, around 15-32% of COVID-19 patients
experienced severe clinical manifestation symptoms
that led to severe acute respiratory syndrome, critical
conditions and even death [1], [2], [3].

Changes in the hematological examination are
modalities that can help to assess COVID-19 infection
and can help clinicians assess the degree and prognosis
of the disease in COVID-19 patients [2]. Hematological
examinations are easy to administer, readily available
in all hospitals, and relatively inexpensive to provide
flexibility for routine hematological examinations
for COVID-19 patients who require rapid laboratory
results [2], [4].

Platelets (PLTs) play an important role in
hemostasis and thrombosis, but the understanding of
PLTs is becoming more widespread today in human
biological processes, including inflammation, wound
healing, and angiogenesis. Previously, a PLT-mediated
immune response has been reported in viral infections.
However, recent reports have shown changes in gene
expression profiles and functional responses in patients
with COVID-19 infection [4], [5], [6]. PLT parameters
include the PLT type or PLT count, mean PLT volume
(MPV), and PLT crit (PCT). However, research on the
parameters of the PLT profile in infection conditions,
especially COVID-19 infection, is rarely discussed.
Therefore, we examined the parameters of the PLT
profile in patients with COVID-19.

Methods

This study is an observational analytical
study with a cross-sectional design. This study uses
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secondary data from medical records of hospitalized
COVID-19 patients at Anutapura Hospital, which
was conducted from January 2020 until. The study
population was patients at Anutapura Hospital during
the study period. The samples of this study were
COVID-19 patients, both those with confirmed cases
and those who were not confirmed, and patients who had
medical check-ups. The minimum sample in this study
is 24 samples for each group, so a total of 72 samples
was required. Inclusion criteria include patients with
confirmed COVID-19 by internal medicine specialists or
pulmonary specialists based on assessment, physical
examination, supporting examinations, and had
performed traditional Chinese medicine and routine
blood laboratory tests. The exclusion criteria were
patients with incomplete data and had hematological
or hemostatic disease. This study was conducted with
the permission and knowledge of the patient through
an informed consent sheet and was declared to meet
the ethical requirements to be conducted by the Health
Research Ethics Committee.

The study samples which met the inclusion
criteria were divided into three groups; the positive
polymerase chain reaction (PCR) confirmed group, the
COVID-19 suspect group with negative PCR, and the
healthy subjects. Then, the laboratory and the PCR
examination results were collected. In addition, data
collection was also gathered from the examination
results of healthy subjects. The data obtained were
then tabulated and analyzed according to the study
objectives.

The Kolmogorov-Smirnov test was used to
assess normality in the data distribution. The PLT, MPV,
and PCT values were then compared with the One-way
analysis of variance test and the Kruskal Wallis as an
alternative test. If there is a significant difference, then
it is continued with the post hoc test.

Results

A total of 96 subjects was included in this
study; 48 subjects with confirmed COVID-19 cases,
23 suspected COVID-19 subjects with negative
nucleid acid amplification test (NAAT) results, and 24
non-COVID-19 control subjects. Research data shows
that the age of patients with confirmed and unconfirmed
COVID-19 cases is mostly young adults to the elderly,
while non-COVID-19 controls were majority young
adults who did medical check-ups before the spread of
COVID-19 (Table 1).

In this study, the age range of patients with
confirmed COVID-19 cases was not significantly
different from patients with suspect COVID-19 cases
with negative NAAT results. Meanwhile, most of the

Table 1: Sample characteristics

Parameter Confirmed COVID-19 Suspect COVID-19 Control

cases (n = 48) cases (n = 23) (n=24)

Age

Median (min-max) 48 (20-77) 46 (17-74) 25 (19-34)
Sex (n, %)

Male 24 (50) 12 (52.2) 19 (76)

Female 24 (50) 11 (47.8) 6 (24)
PLT (10°/uL)

Median (min-max) 246 (47-685) 274 (13-468) 261 (170-403)
MPV (um?®)

Median (min-max) 7.9 (4.7-10.4) 7.7 (6.5-9.7) 7.8 (6.9-9.9)

PCT (%)
Median (min-max)  0.198 (0.05-0.47) 0.221(0.01-0.55)  0.210 (0.16-0.24)
PLT: Platelet count, MPV: Mean platelet volume; PCT: Platelet crit, COVID-19: Coronavirus disease 2019.

control group was categorized as young adults. The
median value of the PLT count in all study groups
was in the normal value (150-450 x 10°/uL). A total of
8 (16%) subjects with thrombocytopenia and 3 (0.06%)
subjects with thrombocytosis from a total of 48 subjects
were found in the confirmed COVID-19 cases group.
Thus, PLT counts that exceed the reference value
have a relatively low percentage—10% of confirmed
COVID-19 cases. From a total of 23 subjects in the
suspected COVID-19 group, there were 4 (17%)
subjects with thrombocytopenia and 1 (0.04%) subject
with thrombocytosis. Meanwhile, in the control group,
all the PLT counts were within normal reference values.

The results of the test of difference on the
PLT index between COVID-19 patients with positive
NAAT, COVID-19 suspects with negative NAAT, and
non-COVID-19 controls did not show any significant
differences with p > 0.05, both in the PLT count, MPV,
and PCT value (Table 2).

Table 2: Comparison of platelet index in confirmed COVID-19
patients, suspects COVID-19 cases, and controls

Platelet index Confirmed Suspect Control p-value*
COVID-19 cases  COVID-19 (n=24)
n =48) (n=23)
PLT (10%/uL)
Median (min-max) 246 (47-685) 250 (13-468) 261 (170-403) 0.732
MPV (um®)
Median (min-max) 7.9 (4.7-10.4) 7.8(6.5-9.7) 7.8(6.9-9.9) 0.741
PCT (%)
Median (min-max) 0.198 (0.05-0.47) 0.199 (0.01-0.55) 0.210 0.483
(0.16-0.24)

*Kruskal-Wallis test, PLT: Platelet count, MPV: Mean platelet volume; PCT: Platelet crit,
COVID-19: Coronavirus disease 2019.

Discussion

The pathophysiology of COVID-19 is not yet
clear, regardless, there have been many discoveries
related to the transmission and presentation of
SARS-CoV-2. This virus enters through the respiratory
system where there is high expression of main receptor
for viral entry — angiotensin converting enzyme 2 [71], [8].
The virus performs local replication and propagation
along with infection from ciliated cells in the airways.
This phase lasts for several days, and the immune
response initiated in this phase is limited. Although
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the viral load during this phase is low, the individual
is highly contagious, and the virus can be detected by
nasal swab examination [7].

Viral infections can induce abnormal
changes in hematological parameters, including cell
counts—anemia, neutropenia, and thrombocytopenia.
This condition is thought to be due to an autoimmune
response and suppression of bone marrow progenitor
cells. Several theories have been proposed to explain
the effect of viral infection on PLT count, but factors
leading to thrombocytopenia in viral infections are not
fully understood [9]. Thrombocytopenia is a common
finding in viral infections, and proposed mechanisms
include PLT destruction mediated by PLT-associated
immunoglobulin G or PLT-leukocyte aggregation, PLT
sequestration by macrophages, PLT sequestration in
the spleen, impaired thrombopoiesis, and direct effects
of the virus on PLTs [10].

Research on PLTs and their role in
the course of COVID-19 has been extensively
studied [6], [12], [13], [14], [15]. The results of these
studies indicate that the PLT index may have a role
in the pathogenesis of COVID-19, although there are
studies that show different results. PLTs were found to
be lower in critically ill patients compared to patients
who were survived. However, not all studies assessed
PLT counts as a predictor of COVID-19 mortality [11].

Severely ill patients with systemic immune
activation and coagulation have reasonable PLT
counts and show a significant compensatory
PLT production response. Several mechanisms
of thrombocytopenia associated with COVID-19
include lower primary PLT production due to the
bone marrow cells were destroyed and bone marrow
inhibition, PLT clearance by the immune system and
PLT consumption increase by microthrombus. Other
mechanisms include PLT clearance due to increased
endothelial damage, formation of antibodies against
PLTs leading to PLT clearance, sequestration by
the spleen and suppression of bone marrow or
megakaryocytes [11], [14], [15].

Detection of the SARS-CoV-2 virus with
NAAT, in addition to COVID-19 cases confirmation, is
also considered as the most sensitive examination to
detect the SARS-CoV-2 virus and is the gold-standard
examination for COVID-19 confirmation [16], [17].
This study aims to determine the relationship between
detection of the SARS-CoV-2 virus using the NAAT
examination with the PLT index. Detection of the
SARS-CoV-2 virus indicates that the amount of virus is
adequate to be detected by NAAT examination, while a
negative NAAT examination indicates that the amount
of virus in the sample is inadequate to be detected
or indicates that the patient has passed the infection
phase or has never been infected [18].

The results of this study indicate that
NAAT-confirmed COVID-19 patients did not show a

significant difference with COVID-19 suspects with
negative NAAT group and the control group. There
were slightly different median values of PLTs counts
observed between the three groups and were still in
the normal range even though some subjects had
thrombocytopenia and thrombocytosis. This indicates
that hospitalized COVID-19 patients do not directly
affect the PLT count. There may be other mechanisms
that cause changes in PLT counts. A meta-analysis
study showed that patients with severe COVID-19 had
lower PLT counts compared to non-severe patients.
COVID-19 patients who died also had lower PLT counts
than those who survived. However, not all studies have
found that PLT count can be used as a predictor of
COVID-19 mortality [13].

MPV values showed a strong relationship
with respiratory syncytial virus infection and
chronic hepatitis B infection. MPV value in
respiratory syncytial virus infection showed a
decrease while hepatitis B virus infection showed
an increase [19], [20]. MPV values did not show a
consistent relationship with other viral infections. In
addition, MPV values did not increase in patients
with bacterial sepsis in infants [19], [21]. However,
another study found higher MPV values in patients
with sepsis compared to controls [22]. The effect of
COVID-19 on MPV was seen in the study of Glglu
et al., where patients with elevated MPV were found
in COVID-19 patients who died both on the 1* day
and after 3 days of follow-up [14]. Studies conducted
by Liu et al. and Alnor et al. also showed that
COVID-19 might affect PCT values. In the study of
Liu et al., COVID-19 patients with thrombocytopenia
had lower PCT than non-thrombocytopenia patients.
Alnor et al. also found that PCT values were lower
in COVID-19 patients than non-COVID-19 patients.
However, there was no significant difference in PCT
value between COVID-19 patients with severe and
non-severe symptoms [23], [24].

This study found that the number of PLT, MPV,
and PCT values did not differ significantly between the
three groups. This finding indicates that the SARS-
CoV-2 virus did not directly affect the PLT count,
MPV and PCT. In general, research on PLTs and their
parameters is performed on COVID-19 patients with
severe symptoms, critically ill, or dying patients. The PLT
index was changed in COVID-19 patients, especially
in patients with severe symptoms, critical conditions
or those who die [5], [22], [23]. The mechanism that
alters changes in PLT parameters has not been fully
understood, but several researchers have provided
an overview of the pathogenesis of changes in PLT
parameters in COVID-19.

The SARS-CoV-2 virus can infect hemopoietic
cells and bone marrow stromal cells, inducing inhibition
of PLT production. Patients with cytokine storms
may develop progenitor cell damage in the bone
marrow that interferes with PLT formation, leading
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to thrombocytopenia. COVID-19 also increases
antibodies and immune complexes that cause damage
to PLT cells due to the immune system. Lung damage
also occurs in COVID-19 patients due to viral infection
and inflammation. The cell damage activates PLT
to form microthrombi, which causes an increase in
PLT consumption resulting in thrombocytopenia [25].
Although the presence of the SARS-CoV-2 virus
plays a role in the formation of thrombocytopenia,
inflammatory factors and immunological responses
have a more dominant role, which further induces PLT
index parameters.

Conclusions

There were no significant differences observed
in the number of PLT, MPV, and PCT between
COVID-19 patients with positive NAAT, COVID-19
suspects with negative NAAT, and non-COVID-19
controls. Therefore, detecting the SARS-CoV-2 virus
by NAAT examination in COVID-19 patients has not
altered the PLT index changes.
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