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Change in platelet indices in patients with Coronavirus
disease-2019 (COVID-19): A reflection of platelet activation
and contribution to immunothrombosis?

Dear Editors,

In December 2019, several cases of pneumonia of unknown aetiology
were reported in Wuhan, China. The causative coronavirus was sub-
sequently isolated and named the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) and the disease, coronavirus disease-2019
(COVID-19).! COVID-19-related coagulopathy is a poor prognostic fea-
ture and reflects an underlying pathological process termed immuno-
thrombosis.? This process differs from infection-related disseminated
intravascular coagulation (DIC) as it manifests primarily with thrombosis
while thrombocytopenia and bleeding remain modest.® The coagulation
activation in COVID-19 relates to endothelial dysfunction, complement
activation and ensuing cytokine storm with contributions from second-
ary infections and organ dysfunction.i'2 D-dimer values above 0.5 mg/L
signify poor patient outcomes.>*

Platelets are essential for normal haemostasis and become acti-
vated when exposed to the sub-endothelial matrix at sites of vessel
injury with the formation of platelet plugs, which support coagula-
tion factor rich thrombi.® Platelets are however also inflammatory
cells with key innate and adaptive functions displaying several pat-
tern recognition receptors (PRR) and serve as first-line responders in
the defence against pathogens, including viruses.®

Viral infections cause platelet activation through different
pathophysiological processes including direct interactions with the
viral pathogen, effects of inflammatory mediators such as inter-
leukin-3 and interleukin-6 and exposure to viral antigen-antibody
complexes.® Platelets in turn release chemokines which promote en-
dothelial signalling and leukocyte tissue migration.® There are sev-
eral ways to monitor platelet activation in the laboratory including
flow cytometric analysis of platelet activation markers. Platelet acti-
vation however also alters routine laboratory platelet indices such as
mean platelet volume (MPV), platelet-large cell ratio (P-LCR), platelet
distribution width (PDW) and platelet crit (PCT).” A proportion of
platelets also consists of “young,” hyper-reactive reticulated plate-
lets, which can be quantified in the laboratory as the immature plate-
let fraction (%IPF).® Changes in these indices reflect an increased
average size and density of platelets as the proportion of immature
platelets with greater prothrombotic activity increases in response
to infection.”’ Deranged laboratory platelet parameters reflecting
platelet activation are potential prognostic biomarkers in multiple
disease processes including malignancies, critical illness and venous

and arterial thromboses.*°

The role of platelets in COVID-19-related immunothrombosis is
an area of active research and thrombocytopenia is a biomarker of
poor outcome and increased disease severity.?®

The current study aimed to determine whether changes in
platelet indices on routine full blood count (FBC) analyses were po-
tential surrogate markers of activation of the coagulation system
in COVID-19 patients. We utilized fibrin degradation products, D-
dimers, as a reflection of coagulation activation.

This study was a retrospective record review. All adult patients
who underwent a COVID-19 RT-PCR (Cobas, Roche® or GeneXpert,
Cepheid®) test on nasal swabs with an associated D-dimer and FBC
at the Charlotte Maxeke Johannesburg Academic Hospital (CMJAH),
a quaternary referral centre in South Africa, between June and
December 2020 were included. Approval for the study was ob-
tained from the Human Research Ethics Committee (HREC) of the
University of the Witwatersrand (Protocol M201010).

The patients were divided into 3 groups for comparison namely
COVID-19-positive patients with elevated D-dimers of greater
than 0.5 mg/L (h=281), COVID-19-positive patients with normal D-
dimers of less than 0.5 mg/L (n=72) and COVID-19-negative patients
with elevated D-dimers of greater than 0.5 mg/L (n=51).

Blood samples were collected in Becton Dickinson®, Plymouth,
UK (BD®) vacutainers with ethylenediaminetetraacetic acid (EDTA) for
FBC and trisodium citrate for D-dimer analyses, respectively, and hand-
delivered to the National Health Laboratory Service (NHLS) laboratory
at CMJAH. Samples were not stored but analysed within 4 hours of col-
lection on automated haematology (Sysmex XN9000®, Sysmex® Kobe,
Japan) and coagulation (STAGO STA-R Max®, STAGO Diagnostica®,
Paris, France) analysers. The laboratory is a fully South African National
Accreditation System (SANAS) accredited laboratory, and all quality
control measures were adhered to during the analysis of samples.

Results were retrospectively captured in a Microsoft Excel
spreadsheet (Microsoft®, Redmond, Washington, USA). Quantitative
data were tabulated and summarized with standard statistics. Further
statistical analyses were performed with Statistical Package for the
Social Sciences® software (SPSS®, Chicago, IL, USA). The normality
of distribution of the data was tested in each group of samples using
the Kolmogorov-Smirnov test. Chi-square cross tabulation was used
to categorize the data based on age, sex and D-dimer concentration.
Platelet count and platelet indices namely MPV, P-LCR, PDW and PCT

were compared between the COVID-19-positive groups with and
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without raised D-dimers and with the COVID-19-negative group with
raised D-dimers using an independent t-test. The %IPF is only anal-
ysed by the automated analysers if the platelet count is < 50x10%/L,
but the results of this parameter were also captured if it was available.
Comparisons with p-values of <0.05 were considered significant.

Over the 6-month study period in 2020, 281 patients with
COVID-19 and elevated D-dimers, 72 patients with COVID-19 and
normal D-dimers and 51 patients without documented COVID-19 but
with elevated D-dimers were included in the study analysis. The over-
all median age and gender distributions were similar in the 3 groups.

The COVID-19-positives patients (n=353) had statistically
significant increases in MPV, P-LCR and PDW compared with the
COVID-19-negative patients (n=51). Platelet counts and PCTs were
decreasedin COVID-19-positive patients compared with the COVID-
19-negative patients, but these differences were not statistically sig-
nificant (Table 1). The %IPF was analysed in 4 (1.5%) patients with
COVID-19 with elevated D-dimers and the mean result was 10.63%
(%IPF normal: 1.1-6.1%).

The mean platelet counts and PCT values were lower, and MPV,
P-LCR and PDW higher in COVID-19-positive patients with elevated
D-dimers compared with COVID-19 patients with normal D-dimers,
but the differences were not statistically significant (Table 2).

Where available, the MPV was also collected at the time of dis-
charge or proximal to a repeat negative SARS-CoV-2 test (median of 11
days of in-hospital treatment, n=85) and a significant decrease in the
MPV from a mean of 10.69 to a mean of 10.04 (p<0.001) was observed.

TABLE 1 Independent t-test of platelet
parameters in COVID-19-positive (with
and without elevated D-dimers) and

COVID-19-negative patients with elevated Platelet parameter

Laboratory Hematology

COVID-19 is characterized by significant activation of the co-
agulation system with micro- and macrovscular thromboses being
more prevalent than bleeding diatheses.** These thrombotic events
are more common in patients with severe COVID-19 infection and
are predictive of poorer clinical outcomes.® The pathogenesis of
COVID-19 coagulation activation is multifactorial, but endothelial
damage and cytokines are of pivotal importance in this pathological
process termed immunothrombosis.?*?

The current study documented changes in routine platelet pa-
rameters in patients with COVID-19, which were more pronounced
in those with elevated D-dimers, although this change did not reach
statistical significance. The changes in platelet indices were how-
ever statistically different from patients without COVID-19 but with
elevated D-dimers and probably is reflective of the contribution of
platelets to the immunothrombotic process in COVID-19. Further
multi-centre studies on larger cohorts, including %IPF analysis, are
however indicated to determine the prognostic value of the changes
in platelet parameters in patients with COVID-19. This retrospec-
tive study had some limitations. The cross-sectional nature means
that certain patients who tested negative for SARS-CoV-2 may have
had either pre-existing disease with a lower viral load or may sub-
sequently have tested positive. In addition, the underlying clinical
disease processes in patients with negative SARS-CoV-2 tests but
with increased D-dimers were not available. This study, does how-
ever, suggests a potential pathogenic role of platelets in SARS-CoV-
2-associated disease and a potential role as a novel biomarker.

COVID-19 Positive COVID-19 Negative

(n=353) (n=51)

Mean SD Mean SD p-value
10.8 +1 10.08 +0.73 <.001
31.06 +7.82 25.26 +6.09 <.001
12.74 +2.52 11.31 +1.63 <.001

0.28 +0.12 0.29 +0.09 .53

264.16 +124.15 291.45 +91.23 14

n, number of patients; SD, standard deviation; MPV, mean platelet volume; P-LCR, platelet large
cell ratio; PDW, platelet distribution width; PCT, platelet-crit.

D-dimers MPV (1)

P-LCR (%)

PDW (fL)

PCT (%)

Platelet count (10%/L)
TABLE 2 Independent t-test of platelet

parameters and D-dimers of COVID-
19-positive patients with and without
elevated D-dimer levels

Parameter
MPV (fL)
P-LCR (%)
PDW (fL)
PCT (%)

Platelet count (x 10°/L)

COVID-19 patients

with elevated D-dimers COVID-19 patients with

(n=281) normal D-dimers (n=72)

Mean SD Mean SD p-value
10.84 +1.02 10.69 +0.90 .26
31.37 +7.99 30.14 +7.28 .52
12.87 +2.66 12.37 +2.04 49

0.28 +0.12 0.29 +0.11 45

260.98 +127.78 273.40 +113.28 47

n, number of patients; SD, standard deviation; MPV, mean platelet volume; P-LCR, platelet large
cell ratio; PDW, platelet distribution width; PCT, platelet-crit.
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