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Platelet Counts Variation and Platelet Indices According to
the Severity and Outcome of COVID-19
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Abstract

Background: Coronavirus disease 2019 (COVID-19), caused by
infection with the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) virus, is characterized by various biological changes,
notably hematological. The value of platelet count and its indices in
the evolution of the disease has been raised by several authors. Our
objective was to evaluate the variation in blood platelet counts and
indices in relation to the progression of COVID-19.

Methods: We conducted this retrospective study between May 12,
2020 and March 20, 2021 at the Epidemiological Treatment Center
and Hematology Laboratory of Aristide Le Dantec Hospital. Patients
who were tested positive for severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) by reverse transcription-polymerase chain
reaction (RT-PCR) and who had undergone at least one complete
blood count on admission were included. Excel 2019 and SPSS v.20
were used for data processing.

Results: A total of 332 patients were included with a median age of
60 years (12 - 100 years). The male gender was more represented with
58.1%. Forty-nine (49) individuals (14.75%) of the patients included
in this study were seriously ill, and 39 (11.75%) of them died. The
majority of our 82.8% had normal platelet counts, while only 8.4%
had thrombocytopenia. The later was even more frequent in patients
with poor prognosis of COVID-19 disease (11.88% versus 7.35%).
Platelet indices were significantly higher in the severe group than in
the non-severe group. However, only the platelet distribution width
(PDW) was significantly increased according to the severity of COV-
ID-19 disease.

Conclusion: According to our observations, PDW is an important
marker in the risk stratification, the prognosis and unfavorable evolu-

tion of COVID-19.
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Introduction

In December 2019, an outbreak of coronavirus disease 2019
(COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) occurred in Wuhan, China, and
rapidly spread worldwide. COVID-19 presents with compli-
cated clinical manifestations, ranging from flu-like symptoms
to multi-organ failure. Severe cases, especially critical cases,
are usually complicated by other organ dysfunctions, includ-
ing septic shock, heart failure and disseminated intravascular
coagulation (DIC) [1-3].

Regarding the hematological aspect, SARS-CoV-2 infec-
tion can cause numerous abnormalities including neutrophil-
predominant hyperleukocytosis, lymphopenia and thrombo-
cytopenia. The latter is clinically associated with thrombotic
manifestations of COVID-19. Although several studies have
reported that decreased platelet counts are associated with se-
vere COVID-19 and high mortality, few have systematically
assessed hematological and coagulation parameters in patients
with severe COVID-19. Furthermore, the mechanisms by which
this coronavirus interferes with the hematopoietic system are
still not identified. However, the combination of thrombocyto-
penia and increased thrombotic risk, including arterial throm-
botic events, raises the possibility of platelet hyperreactivity as
a contributing factor in some patients with COVID-19. Since,
specific parameters such as platelet count and its indices such
as mean platelet volume (MPV) reflecting the average size of
platelets, platelet distribution width (PDW) which represents
the variation in size between different platelets and plateletcrit
(PCT) which shows the volume occupied by platelets in whole
blood, can be used as a direct indicator of organ dysfunction [4].
Indeed, these indices are determinants of platelet function, most
of which are easily assessed by blood count. It is therefore a
priority to find effective hematological parameters for risk clas-
sification. Amid this context, we conduct this study to assess the
variation in platelet count and its indices regarding the severity
and mortality of COVID-19.

Materials and Methods

Study design

We conducted a retrospective study of clinical data from pa-
tients with diagnosed COVID-19 admitted between May 12,
2020 and March 20, 2021.
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Study population

This study included patients who were tested positive for
SARS-COV2 by reverse transcription-polymerase chain re-
action (RT-PCR), admitted to the Epidemiological Treatment
Center of Aristide Le Dantec Hospital and who had benefited
from a standard biological check-up of COVID-19 including
at least a blood count carried out in the Hematology Labora-
tory of Aristide Le Dantec Hospital.

The patients were divided into two groups according to the
clinical severity of the infection (severe and non-severe) and
two groups according to the disease outcome by favorable or
unfavorable course.

Biological analysis

From each patient, 4 mL of whole blood was collected in
an ethylenediaminetetraacetic acid (EDTA) tube, which was
quickly transported to the laboratory for a blood count. This
test includes platelet count and platelet indices (MPV, PDW
and PCT) among other parameters.

Statistical analysis

Excel software was used to collect sociodemographic, clini-
cal and biological data. SPSS version 20.0 was used for data
analysis. Categorical variables are reported as frequencies
(percentages and 95% confidence interval (CI)) and continu-
ous variables as means and standard deviation (SD). Chi-
square, Fisher’s and analysis of variance (ANOVA) tests were
performed according to the conditions of applicability for the
comparison of the different groups and a P-value less than 0.05
was considered significant.

Ethical considerations

Biological tests for patients admitted to the Epidemiological
Treatment Center were carried out free of charge with strict
respect for anonymity. Every precaution has been taken to
protect the privacy of included patients and the confidential-
ity of their personal information. The study was conducted in
compliance with the ethical standards set by the Declaration of
Helsinki (1964).

Results

Overall, this study included 332 patients with a median age of
60 years (12 - 100 years). Male gender was more represented
with 58.1% and a sex ratio (M/F) of 1.4. Most patients were
aged 60 or over (50.9%), while those under 30 represented
only 8.4% of patients. Among the 332 patients, the majority
(168 patients or 50.6%) had a mild form of COVID-19 disease.
One hundred and one individuals (30.42%) included in this
study were severely ill and admitted to the intensive care unit

Table 1. Distribution of Sociodemographic, Clinical and Bio-
logical Characteristics of Patients

Variables Frequency, n Percentage, %
Gender
Male 193 58.10
Female 139 41.90
Total 332 100.00
Sex ratio = 1.39
Age group
<30 years 28 8.40
30 - 60 years 135 40.70
> 60 years 169 50.90
Total 332 100.00
Median age: 60 years
Clinical forms
Non-severe
Mild 168 50.60
Moderate 63 18.98
Severe
Severe 52 15.66
Critical 49 14.76
Outcome
Survival 293 88.25
Death 39 11.75
Platelet count
<150 x 10%L 29 8.74
150 - 450 x 10%/L 275 82.83
> 450 x 10°/L 28 8.43

(ICU) and 39 of them died or 11.75% (Table 1). Men tended
to have more severe cases of COVID-19 than women (39.9%
versus 17.3%) according to the clinical severity classification.
The same trend was also found when comparing the group
of patients over 60 years of age with the group of younger
patients (Table 2). We recorded a higher number of deaths in
male patients (31 patients or 79.5%) and those over 60 (32
patients or 82.1%). Thus, gender and advanced age were sig-
nificantly associated with COVID-19 disease-related mortality
(P <0.05) (Table 3).

Although the platelet count was not associated with the
severity of the disease in our series with a P-value greater than
0.05, thrombocytopenia was nonetheless more frequent as the
prognosis of COVID-19 disease was poor, ranging from 7.4%
of non-severe forms to 11.9% of severe forms of the disease
(Table 2).

The same trend was observed for the course of the dis-
ease: we found a higher frequency of thrombocytopenia in the
group of patients who did not survive (15.4%) compared to
only 7.9% of thrombocytopenia in the second group (Table 3).

Platelet indices were significantly higher in the severe
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Table 2. Difference in Age, Gender, Clinical Forms, and Platelet Count and Indices Between Severe and Non-Severe COVID-19

Patients
Clinical forms
Variables P-value
Severe, n (%) Non-severe, n (%) Total, N (%)

Age groups 0.001
<60 years 24 (23.80) 139 (60.20) 163 (49.10)
> 60 years 77 (76.20) 92 (39.80) 169 (50.90)
Total 101 (30.40) 231 (69.60) 332 (100.00)

Gender 0.001
Female 24 (23.80) 115 (49.80) 139 (41.90)
Male 77 (76.20) 116 (50.20) 193 (58.10)
Total 101 (30.40) 231 (69.60) 332 (100.00)

Platelet count 0.329
<150 x 10°/L 12 (11.90) 17 (7.40) 29 (8.80)
150 - 450 x 10°/L 77 (76.20) 198 (85.70) 275 (82.80)
> 450 x 10°/L 12 (11.90) 16 (6.90) 28 (8.40)
Total 101 (30.40) 231 (69.60) 332 (100.00)

Platelet’s indices
MPV 10.53 10.42 10.47 0.5
PDW 14.85 12.72 13.78 0.001
PCT 0.62 0.29 0.45 0.54

COVID-19: coronavirus disease 2019; MPV: mean platelet volume; PCT: plateletcrit; PDW: platelet distribution width.

group compared to the non-severe group. However, only PDW
was significantly increased by disease severity in COVID-19,
ranging from an average of 12.75 in the mild form to an aver-
age of 14.91 in the severe form. None of the other platelet con-
stants showed a difference between the severe and non-severe
groups (Table 2).

Platelet indices were significantly higher in the group of
patients who died compared to those who survived. However,
only the increase of PDW was significantly related to the unfa-
vorable disease outcome (Table 3).

Discussion

The majority of our patients had mild to moderate forms of
COVID-19, and about 30% had severe to critical symptoma-
tology. Patients with mild or moderate COVID were still hos-
pitalized at the start of the pandemic (early March 2020) in
our center, and a standard workup including platelet count was
routinely performed.

Platelet count is a simple, affordable and readily avail-
able biomarker, and it has been independently associated with
disease severity and mortality risk in ICUs [5, 6]. It has been
rapidly adopted as a potential biomarker for COVID-19 pa-
tients. Platelet counts were reported to be significantly reduced
in COVID-19 patients and were lower in non-survivors [7-9].
Yang et al reported a frequency of thrombocytopenia of around
20% in their respective studies [10, 11]. These frequencies of
thrombocytopenia were much higher than the one found in our

study which was of 8.7%. Thrombocytopenia was significantly
associated with mortality in Yang et al’s study [10]. However,
this significant association was not found in our study and even
in those of Guclu and Ozacelik [10-12]. In our study, we found
that the frequency of thrombocytopenia increased with the se-
verity and unfavorable course of COVID-19 disease. However,
this difference was not significant. Similar to our study, other
studies have also found normal platelet values in many patients
at the time of hospital admission [5]. In contrast, several other
studies have found a significant association between thrombo-
cytopenia and both the severity and mortality associated with
COVID-19 disease. These differences between studies may
be related to the timing of the tests. Similarly, treatment with
hydroxychloroquine, azithromycin and enoxaparin has been
initiated in most countries when COVID-19 is suspected. These
drugs can cause thrombocytopenia. This may be a reason for the
difference observed between studies [9, 13, 14].

It has been reported in these studies that mortality increas-
es as the platelet count decreases. In addition, platelet counts
decreased in patients with progressively severe disease. The
decrease in platelet count, which reflects their consumption
and generation of thrombin, is useful in recognizing the pres-
ence and severity of coagulopathy.

A potential mechanism of platelet activation in response
to infection is possible. Indeed, infection triggers a systemic
inflammatory response, which may lead to direct platelet acti-
vation or thrombin generation. There is evidence that inflam-
matory cytokines such as interleukin (IL)-6 and IL-8 can ac-
tivate platelets [15, 16]. However, activated platelets are also

20 Articles © The authors | Journal compilation © Clin Infect Immun and Elmer Press Inc™ | https:/cii.elmerpub.com



Koundio et al

Clin Infect Immun. 2025;10(1):18-23

Table 3. Difference in Age, Gender, Clinical Forms, and Platelet Count and Indices Between Survivors and Non-Survivors of Pa-

tients With COVID-19

Disease evolution

Variables P-value
Non-survivors, n (%) Survivors, n (%) Total, N (%)

Age group 0.001
<60 years 7 (17.90) 156 (53.40) 163 (49.10)
> 60 years 32 (82.10) 137 (46.60) 169 (50.90)
Total 39 (11.70) 293 (88.30) 332 (100.00)

Gender 0.001
Female 8 (20.50) 131 (44.50) 139 (41.90)
Male 31 (79.50) 162 (55.50) 193 (58.10)
Total 39 (11.70) 293 (88.30) 332 (100.00)

Platelet count 0.13
<150 x 10°/L 6 (15.40) 23 (7.90) 29 (8.80)
150 - 450 x 10°/L 32 (82.00) 243 (82.90) 275 (82.80)
> 450 x 10°/L 01 (2.60) 27 (9.20) 28 (8.40)
Total 39 (11.70) 293 (88.30) 332 (100.00)

Platlet’s indices
MPV 10.60 10.43 10.47 0.53
PDW 15.29 13.13 13.78 0.005
PCT 1.31 0.33 0.45 0.67

COVID-19: coronavirus disease 2019; MPV: mean platelet volume; PCT: plateletcrit; PDW: platelet distribution width.

an important source of pro-inflammatory cytokines. Inflam-
mation and coagulation are directly linked in a bidirectional
manner and thus inflammation leads to thrombin generation
in a tissue factor-dependent manner. This thrombin generation
leads to fibrin clot formation but also platelet activation and
consumption. These observed changes can explain the increase
in platelet indices (MPV, PDW and PCT) with COVID-19 se-
verity as in our study.

These simple parameters can be used for early diagno-
sis and identification of severely ill patients. Indeed, MPV is
thought to be a marker of platelet function and activation linked
to COVID-19. In general, platelet production increases as the
platelet count decreases. Immature platelets represent a hyper-
reactive platelet population associated with thrombotic events.

The PDW still appears to be the most specific marker of
platelet activation during COVID-19. During activation, to ob-
tain a larger surface area, the platelets change their discoidal
shape into a spherical one. At the same time, the formation of
pseudopodia occurs. The increase in the number and size of
pseudopodia can affect PDW. Increased PDW is thought to be
associated with an unfavorable course of COVID-19 disease.
Therefore, the diagnostic value of PDW in COVID-19 needs to
be further investigated with larger patient cohorts to establish
the sensitivity and specificity of this parameter. Elevated PDW
is a significant factor in the poor prognosis of COVID-19 dis-
ease. Our study showed that the PDW values were significant-
ly increased in patients with severe COVID-19.

A similar distribution is reported by Guclu et al in their
study, at admission, the MPV was higher in severe compared

to non-severe forms (9.61 vs. 9.18), and the same is true for
the PDW values (17.72 vs. 17.37) [12]. The same trend was
observed for mortality, with platelet indices, MPV and PDW,
found to be higher in non-survivors at admission. According
to this study, a one-unit increase in MPV increases mortality
by 1.76 times [12]. The mechanism of change in platelet in-
dices in COVID-19 patients is probably multifactorial. Three
hypotheses related to platelet count and structure are proposed
for COVID-19. Firstly, as with other coronaviruses, thrombo-
cytopenia may be due to bone marrow infection. Secondly, the
destruction of platelets by the immune system. Thirdly, platelet
consumption is due to aggregation in the lungs. In addition, the
increase in PDW may be due to the dysregulated expression of
inflammatory cytokines, the aberrant increase in neutrophils or
the formation of neutrophil extracellular traps (NETs) caused
by the mechanism of SARS-COV-2 infection [17, 18].
Overall, as suggested by several studies on the phenotypic
and transcriptomic characterization of platelets in COVID-19,
the results obtained may be explained by the fact that SARS-
CoV-2 modulates platelet number and size by modulating
megakaryocytes and platelet gene expression [19].

Limitations

This study has some limitations. Firstly, it is a retrospective
study and the platelet count tests for each patient had different
time intervals between them. Secondly, this study focused on the
exploration of platelet counts and indices, so data on other blood
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count parameters and chronic diseases such as diabetes were not
reported. Thirdly, this was a single-center study. Further studies
with variables parameters are needed to confirm our results.

Conclusion

In conclusion, the platelet count and its indices may be rapid,
cost-effective and interesting markers in the risk stratification
of COVID-19 disease. According to our observations, PDW
would be an important marker both in the risk stratification
of severity but also in the prognosis and adverse outcome of
COVID-19.

To show more clearly the strength of these parameters, we
would like to substantiate our findings on a larger number of
patients, especially through multi-center studies, and develop a
scoring system using these parameters to predict the evolution
of COVID-19.
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