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Covid-19 and Low Platelet Count-A Relationship
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Abstract

Background: Easily accessible, inexpensive, and widely used laboratory tests that demonstrate the severity
of COVID-19 are important. Therefore, in this study, we aimed to investigate the relationship between
mortality in COVID-19 and platelet count, Mean Platelet Volume (MPV), and platelet distribution width.

Method: In total, 100 COVID-19 patients were included in this study. The patients were divided into two
groups. Patients with room air oxygen saturation < 90% were considered as severe COVID-19, and patients
with >90% were considered moderate COVID-19. Patient medical records and the electronic patient data
monitoring system were examined retrospectively. Analyses were performed using the SPSS statistical
software. A p-value <0.05 was considered significant.

Results: The patients’ mean age was 64,32 + 16,07 years. According to oxygen saturation, 38 patients had
moderate and 62 had severe COVID-19. Our findings revealed that oxygen saturation at admission and the
MPYV difference between the first and third days of hospitalization were significant parameters in COVID-19
patients for predicting mortality. While mortality was 8.4 times higher in patients who had oxygen saturation
under 90 % at hospital admission, 1 unit increase in MPV increased mortality 1.76 times.

Conclusion: In addition to the lung capacity of patients, the mean platelet volume may be used as an

auxiliary test in predicting the mortality in COVID-19 patients.
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Introduction

The World Health Organization (WHO)! declared a
pandemic on March 11, 2020, after the identification of
> 118,000 novel 2019 coronavirus disease (COVID-19)
cases in 114 countries. As of 7 May 2020, a total of
3,825,028 cases had been identified in 187 countries,
and unfortunately, 267,996 patients had died? .

The clinical spectrum of COVID-19 appears to
be wide, encompassing asymptomatic infection, mild
upper respiratory tract illness, severe viral pneumonia
with respiratory failure, and even death. In particular,
older age, d-dimer levels greater than 1 pg/mL, higher
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SOFA score on admission, and co morbidities such as
cardiovascular disease, diabetes, chronic respiratory
disease, and oncological diseases were associated with
worse prognosis and in-hospital death® 4 . Treatment
strategies including drugs, vaccines, or targeted therapy

approaches have been limited until now’

. Easily
accessible, inexpensive, and widely used laboratory
tests that show the severity of COVID-19 are important.
Mean platelet volume (MPV) and platelet distribution
width (PDW) are widely and routinely used in clinical
practice worldwide. Higher MPV and increased PDW
have been found in sepsis, and PDW was found to be
a poor prognostic factor in severe sepsis® . However,
the role of these parameters in COVID-19 has not been
investigated. In this study, we aimed to investigate
the relationship between mortality in COVID-19 and
platelet count, MPV, and PDW.

Materials and Method

Study Setting: This is a retrospective cohort study
that was conducted between April 01, 2020, and April
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15, 2020, in a tertiary training and research hospital. The
hospital where the study was conducted was designated
as the coronavirus pandemic hospital in the province
by the Ministry of Health. The hospital has a total of
400 patient beds, 85 of which are intensive-care beds.
Patient medical records and the electronic patient data
monitoring system were examined retrospectively.

Study Group: Patients diagnosed with COVID-19
were included. Complete blood count, C-reactive protein
(CRP), and biochemistry tests are routinely performed
on patients who attend the emergency department
with complaints compatible with COVID-19 such
as cough, fever, and shortness of breath. Also, Lung
Computed Tomography (CT) is performed on patients
who have shortness of breath, after their examination
by the responsible doctor. At the same time, oro-
nasopharyngeal swab (ONS) samples are taken from
the patients for molecular analysis to reach a definitive
diagnosis. Patients with advanced bilateral pneumonia,
and/or tachypnea (respiratory rate > 26/minute), and/
or arterial oxygen saturation < 90% in room air are
followed up in the intensive-care unit, while patients
with moderate clinical symptoms are followed up in
the hospital wards. A second swab sample was taken
from hospitalized patients with a negative first sample.
When one of the two samples taken was positive, the
patient was diagnosed with COVID-19, and if both were
negative, COVID-19 was excluded.

Study Design: The patients were divided into
two groups according to the lowest oxygen saturation
during their first two days after hospital admission.
Patients with oxygen saturation < 90% in room air were
considered severe COVID-19, and patients with >90%
were considered moderate COVID-19. Complete blood
count and CRP values were obtained from patients on
the day of hospital admission and on the third day of
hospital follow-up. Patients who were discharged within
28 days after diagnosis of COVID-19 and who continued
to undergo follow-up in the hospital on the 28" day of
patient monitoring were accepted as survivors. Patients
who died within the 28 days of patient monitoring
were recorded as non-survivors. Thrombocytopenia
was defined as grade 1: absolute platelet count (APC)
150,000 — 100,000/mm?; grade 2: 99,000 — 50,000/mm?>;
grade 3: < 49,000/mm?>. Lymphopenia was defined as
grade 1: absolute lymphocytes count (ALC) 1500- 1000/
ul; grade 2: ALC 999-750/ul; grade 3: ALC < 750/ul.

Results

In total, 100 COVID-19 patients were included in
this study. The study population consisted of 44 females
and 66 males, and their mean age was 64,32 + 16,07
years. According to oxygen saturation, 38 patients had
moderate and 62 had severe COVID-19. Since nine of
the patients were discharged < 3 days, they did not have
a third-day analysis. Thrombocytopenia was observed
in (25.1 %) patients on the hospital admission day and
in (24.1 %) patients on the third follow-up day. On
admission day, 20 patients had grade 1, 4 patients had
grade 2, and one patient had grade 3 APC. On the third
follow-up day, 19 patients had grade 1, 3 patients had
grade 2, and 2 patients had grade 3 APC. On admission
day, severe COVID-19 patients had significantly higher
white blood count (WBC), neutrophil, and CRP values
than moderate COVID-19 patients (p < 0.05). On the
third follow-up day, WBC, neutrophil, platelet, MPV,
and CMV values were significantly higher in severe
patients than moderate COVID-19 patients (p < 0.05).
On admission day, 29 patients had grade 1, 16 patients
had grade 2, and 20 patients had grade 3 ALC. On the
third follow-up day, 24, 20, and 26 patients had grade
1, 2, and 3 ALC, respectively. The mean lymphocyte
value was lower in severe COVID-19 cases compared to
moderate COVID-19 cases both on the day of hospital
admission and on the third follow-up day (p < 0.05). The
difference among WBC, neutrophil, platelet, and CRP
between two days in severe and moderate COVID-19
patients was significant (p < 0.05).

Among the 100 COVID-19 patients, (26.04 %)
of them died within the 28-day follow-up. The age of
the deceased patients was greater that of the survivors.
Thrombocytopenia was observed in (39.3 %) of the non-
survivors and in (19.5 %) of the survivors (p=0.003).
WBC, neutrophil, CRP, and PDW in non-survivors were
significantly higher than in survivors in both admission
day and the third day of follow-up (p=0.001). On the
other hand, MPV in non-survivors was significantly
lower than in survivors only in the third follow-up day
(P <0.005).

According to the multiple logistic regression
model for mortality, in case of an increase of 1 unit
MPV difference (MPV differences between 1%t and 3™
day), the probability of death increases 1.762 times. In
addition, the probability of death of patients with oxygen
saturation < 90 % is 8.405 times higher than that of
patients with oxygen saturation > 90 %.
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Discussion

Our findings revealed that oxygen saturation at
admission and MPV difference between the first and
third days of hospitalization were significant parameters
in COVID-19 patients for predicting mortality. While,
mortality was 8.4 times higher in patients who had
oxygen saturation under 90 % at hospital admission, 1
unit increase in MPV between the first and third days
of hospitalization increases mortality 1.76 times. In
addition to the lung capacity of the patient, MPV may
be used as an auxiliary test in predicting the mortality in
COVID-19 patients.

Primary inflammation triggered by rapid viral
replication and release of potent proinflammatory
cytokines occurs in the early stages of COVID-19
infection” . In addition to pulmonary infiltrate and diffuse
alveolar damage, widespread endothelial inflammation
due to viral infection of the endothelial cell can
strengthen the further secretion of various inflammatory
cytokines®. Neutrophils and leukocytes might reinforce
the cytokine storm other than lymphocytes in COVID-19
because prominent lymphopenia has been developed in
most COVID-19 patients, especially in severe ones’ .
In a meta-analysis, researchers found that severe illness
was associated with lower lymphocyte and higher
leukocyte counts'® . In our study, while the leukocyte
and neutrophil values of severe cases on the day of
admission to hospital were higher than in mild cases, the
lymphocyte values were low, too (p < 0.05). Moreover,
on the third day of hospitalization, leukocyte and
neutrophil levels were increased even more in severe
cases and decreased in mild cases (p < 0.05). However,
on the third day, although the lymphocyte values in
severe cases decreased much more than in mild cases,
the difference was not significant.

Zhao et al.'! reported that a lymphocyte count of
less than 1.5 x 10%L may be useful in predicting the
severity of clinical outcomes. They found that there
was a three-fold increased risk of severe COVID-19
with the presence of lymphopenia. Our study revealed
that leukocyte and neutrophil values in non-surviving
patients were higher than in survivors both on the day
of admission and on the third day of the follow-up,
but the difference in the increase between the first and
third days was not significant. On the other hand, the
decrease in lymphocyte values of the patients who died
was significant. Therefore, the power of the decrease
in lymphocyte value in showing mortality was higher

than that of the elevation in leukocyte and neutrophils.
So, clinicians should closely monitor patients with
lymphopenia.

Some studies have found a relationship between
thrombocytopenia and the severity of the COVID-19
and related mortality. It has been reported that mortality
increases as platelet count decreases'> 13 . Interestingly
in our study, although thrombocytopenia was more likely
to occur in non-survivors than in survivors, we did not
find any correlation between platelet level and disease
severity or mortality. Non-survivors had lower platelet
counts than survivors on both admission day and third
follow-up day, but this difference was not statistically
significant. Similar to our study, other studies reported
that platelet values were found to be normal in many
patients at the time of hospital admission!4 . These
differences between studies may be related to the time of
the tests. Also, hydroxychloroquine, azithromycin, and
enoxaparin treatment have been started in most countries
when COVID-19 is suspected. These drugs can cause
thrombocytopenia!>! . Another reason for the difference
between studies may be that thrombocytopenia caused
by drugs and thrombocytopenia caused by the disease
present an intricate structure.

On the other hand, platelet indices, MPV, and
PDW, were found to be higher in non-survivors on
both admission day and third follow-up days. To our
knowledge, this study is the first one specialized in the
association between platelet indices and in-hospital
mortality in patients with COVID-19. According to our
results, every 1 unit increase in MPV increased mortality
by 1.76 times. The mechanism of change in platelet
indices in COVID-19 patients is probably multifactorial.

Conclusion

Three hypotheses related to platelet count and
structure are proposed in COVID-19. Firstly, as with
other coronaviruses, thrombocytopenia is possibly due
to infection of the bone marrow. Secondly, platelet
destruction by the immune system. Thirdly, platelet
consumption due to aggregation in the lungs'’
Generally, platelet production increases as platelet count
decreases. An increased number of young platelets is
also functionally more active than older platelets. These
changes may explain the increase in platelet indices,
MPV, and PDW.
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