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Abstract

Objective: To investigate the causes of early COVID-19 complicated with platelets(PLT) abnormality, and to analyze the

possible mechanisms. Methods: The case datum of early COVID-19 complicated with PLT increase or decrease was collected.

(125-350) ×109/L defined as the normal level of PLT(Group C), <125×109/L was defined as the PLT decrease group (Group

A), >350×109/L defined as the PLT increase group (Group B) . The data were analyzed after collected. Results: Our statistical

results showed that the incidence of COVID-19 combined PLT decreased was about 11.94% and the incidence of combined

PLT increased was about 9.33% at admission. Compared with Group B and C, Group A showed a significant decrease in white

blood cell, neutrophil and CD4 (P<0.05). The lymphocyte in Group A and C decreased significantly, but not find in Group

B (P<0.05). Compared with Group A and C, IL-4 was increased in Group B, but lymphocyte decline was not significant

(P>0.05). Conclusion: PLT abnormalities occur in all patients with different types of COVID-19. It may be related to the

severity of inflammation and infection, immune regulation and megakaryocyte function, etc.
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Abstract:

Objective : To investigate the causes of early COVID-19 complicated with platelets(PLT) abnormality, and
to analyze the possible mechanisms.

Methods: The case datum of early COVID-19 complicated with PLT increase or decrease was collected.
(125-350) ×109/L defined as the normal level of PLT(Group C), <125×109/L was defined as the PLT
decrease group (Group A), >350×109/L defined as the PLT increase group (Group B) . The data were
analyzed after collected.

Results: Our statistical results showed that the incidence of COVID-19 combined PLT decreased was about
11.94% and the incidence of combined PLT increased was about 9.33% at admission. Compared with Group
B and C, Group A showed a significant decrease in white blood cell, neutrophil and CD4 (P<0.05). The
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lymphocyte in Group A and C decreased significantly, but not find in Group B (P<0.05). Compared with
Group A and C, IL-4 was increased in Group B, but lymphocyte decline was not significant (P>0.05).

Conclusion: PLT abnormalities occur in all patients with different types of COVID-19. It may be related
to the severity of inflammation and infection, immune regulation and megakaryocyte function, etc.

Keywords: COVID-19, PLT, Megakaryocyte

The interaction between PLT and endothelial cells has been shown to play a role in the formation of acute
lung injury caused by influenza virus(Rommel et al.,2019). Study have reported that PLT reduction in
COVID-19 patient(Huang et al.,2020). We found that PLT was not only decreased, but also increased in
many COVID-19 patients. In this paper, COVID-19 complicated with PLT abnormality cases at admission
were collected and analyzed.

1. Research objects and test methods

Retrospective study COVID-19 patients are admitted to the Tumor Center affiliated to Tongji Medical
College of Huazhong University of Science and Technology. PLT abnormality case datum was gathered.
Indicators including WBC, RBC, hemoglobin, neutrophils, lymphocytes and T lymphocyte subsets, cytokines
(IL2, 4, 6, 8, 10, TNF -α, IFN -γ), CRP and PCT. and according to the PLT clinical reference range divide
3 groups, (125-350) ×109/L defined as the normal level of PLT(Group C), <125×109/L was defined as the
PLT decrease group (Group A), >350×109/L defined as the PLT increase group (Group B). Comparing the
above indicators between each group. Exclusion criteria: prior to COVID-19, there were underlying diseases
or drugs that caused PLT abnormalities, pregnant women,and so on.

COVID-19 diagnostic criteria: Refer to the COVID-19 Diagnosis and Treatment Protocol (Trial version 6).
Novel Coronavirus nucleic acid positive(test by real-time FLUORESCENCE RT-PCR). Clinical classifica-
tion: critical, severe and normal (including light in article)type. All patients were treated in the same way
after admission, including regular CT, nucleic acid test, oral antiviral, anti-inflammatory,etc.

2. Statistical methods

Data were analyzed by SPSS22.0 software and checked by T-test, chi-square test or Fisher’s exact probability
test. P<0.05 was considered statistically significant.

3.Results

3.1 In our study, we had investigated 268 COVID-19 patients and found 32 cases (11.94%) PLT decreased
patients at admission, including 22 males and 10 females. The age ranged from 29 to 84 years old. most of
them were[?]60 years old. the PLT value were between (15-124 )x109/L, but only 8 cases were lower than
100 x109/L. Among them, 2 case were critically severe type, 16 were heavy type, and 14 were normal type.
25 patients ( 9.33% ) PLT increased been found at admission, including 16 males and 9 females. The age
ranged from 23 to 83 years old, and the PLT value were between (351-541) x109/L, of which only 1 case was
critical heavy type, 13 cases were heavy type, and 11 cases were normal type.

3.2 There was no statistically significant difference between the three groups in terms of RBC and hemoglobin
at admission (P>0.05), as shown in table 1. Compared with Group B and C, there was a decrease in WBC
in Group A (P<0.05). The lymphocyte in Group A and C decreased significantly compared with Group
B (P<0.05). The absolute value/percentage of neutrophils and the percentage of lymphocytes were not
significantly different (P>0.05), as shown in table 1-2.

3.3 Among the 57 patients with abnormal PLT, except for one in group A, the values of PCT of the other
56 patients were in the normal range; IFN-γ was normal too; Only one case patient,s NF-α was elevated
in each group. There was no significant difference in the comparison of CD3, IL2, IL4, and IL10 among
patients in the three groups at admission (P> 0.05), but CD4 in Group A was lower than that in Group
B and C(P<0.05), as shown Table 3-4. IL-6 was increased in all patients, but the range of IL-6 values
fluctuated widely. There were more cases of IL-6 value [?] 50 pg / ml in Group A, while B and C Group have

2



P
os

te
d

on
A

u
th

or
ea

2
N

ov
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

43
34

63
.3

93
64

89
6/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

no significant difference(P> 0.05); CRP was not statistically significant in the number of cases (P> 0.05),
but values [?]50mg / L, Group A was more than Group B (P <0.05). IL-4 value in Group B was significantly
higher than that in Group C(P <0.05), but there was no significant difference between Group A and C.

4.Discussion

Clinical treatment has found that platelet abnormal are prone to occur during the course of COVID-19
treatment. Continuous low platelets can be employed as an indicator of no improvement in disease and poor
prognosis. We found that many COVID-19 patients were concurrent with PLT decrease when admitted
to hospital. Zhong Nanshan also reported that 36.2% of COVID-19 patients had thrombocytopenia at
admission(Huang et al.,2020). Early thrombocytopenia occurred in all types of COVID-19 patients, which
were further confirmed in our study. However, the percentage of thrombocytopenia in our article is not
as low as reported in this literature, except that our standard is lower (PLT <125×109/L, literature is
<150×10 9/L)(Huang et al.,2020). we analyze that On the one hand, it may be related to the length of the
isolation period, and antiviral treatment has been given before the nucleic acid test is positive; On the other
hand, The case data of our study be later than the reported data in literature, and Whether or not the
virulence of new crown pneumonia virus has abated? It needs for further study.

In this study, it was found that PLT abnormalities of COVID-19 patients at admission may be less correlated
with PCT, IL-2, IL-10, IFN-γ, TNF-α, CD3, CD8, erythrocyte and hemoglobin. CD4/8, IL-6 and CRP were
only difference compared with Group A and B,. IL-6 and CRP reflect the severity of inflammation and
infection. The higher the value, the more severe the inflammation and the more sensitive the IL-6 response.

The literature confirms(Zhu,et al.,2014)that PLT is a repository of multiple inflammation and immunoreg-
ulatory factors, and act as ”capable coordinators” in inflammation and immune responses. However, it is
still unclear about the cause of thrombocytopenia after viral infection. There may be two mechanisms used
to explain(Yang,et al.,2004). First, virus infection damages hematopoietic stem cells and indirectly inhibit
hematopoietic cells through immune mechanisms. Second, lung is one organ of megakaryocytes ( MKs )
maturing and PLT releasing(Lefrançais et al.2017). Due to extensive lung injury, megakaryocyte division
is reduced, and inflammation lead to PLT aggregation and thrombosis, which increase PLT consumption
and reduce production. However, early lung injury is not particularly serious, and platelets can return to
normal levels as the lung inflammation or infection continues to worsen during treatment. In addition, some
patients also platelet elevation. So the above mechanism obviously does not seem to fully explain the early
thrombocytopenia in COVID-19 patients.

Robert A. Campbell found that(Campbell,et al.,2019)MKs have the ability to fight viruses through the
IFITM3 factor. PLT IFITM3 factor isolated from patients infected with dengue fever (DENV) or influenza
virus is significantly rising. Low expression of IFITM3 in PLT is associated with severity of disease and increa-
sed mortality. DENV-infected human MKs can selectively up-regulate type I interferons (IFNs) and IFITM3.
Overexpression of IFITM3 in MKs can effectively prevent DENV infection. Whether PLT and MKs can
play the same role in COVID-19 patient has not been studied until now. So we think that if it can play the
same role, It may be more reasonable to explain the early PLT reduction in COVID-19 patient than the
above two possible mechanism. Because we found that most patients with early PLT reduction are ”tran-
sient”. We speculate that after the lung infection of the new coronavirus, a large number of early PLT and
megakaryocytes were used to fight the virus instantly, resulting in a decrease of PLT, and the relatively slow
response to inflammation, the platelet regulation mechanism gradually PLT returned to normal.

However. PLT was also found to be elevated in the early stage of COVID-19, which may be our first report.
First of all. We consider whether there will be a difference in the virus incubation time between the PLT
decreased and elevated group? . In this study, it was found that lymphocytes were less decreased in the
PLT elevated group, and IL-4 was higher than that in the thrombocytopenia and PLT normal groups. In
addition, the values of IL-6 and CRP in PLT elevated group, indicators of inflammation and infection, were
also lower than those of the thrombocytopenia group, but were not different from those of the PLT normal
group. Therefore, according to our analysis, it may be due to the different incubation time of the virus, the
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difference between drug control and individual patients, and the growth effect of PLT under relatively mild
inflammation stimulation is stronger than the loss of PLT and megakarocyte against virus, but this growth
advantage will be weakened with the aggravation of inflammation and infection. It has been confirmed
in the literature that IL-6 has a similar role as thrombopenia in promoting the generation of PLT and
regulating the proliferation and maturation of megakarocytic, but the specific mechanisms in vivo remain to
be studied(Chen, et al 2017).

Clinical observation showed that thrombocytopenia may occur during the entire treatment process of COVID-
19, and the early changes of PLT have not been directly correlated with the severity of this disease, and
the treatment outcome of COVID-19 with early PLT elevate and decrease remains to be further studied.
Therefore, early PLT changes cannot be used as an indicator of COVID-19 severity. However, there are also
many COVID-19 patients with severe and rapid PLT decline, which is still difficult to explain, resulting
in the risk of bleeding complications. At present, the effect of drug therapy for increasing PLT remains to
be observed, and active treatment of the primary disease should be one of the best treatment methods. To
explore changes and mechanism of PLT after COVID-19 may be helpful for us to have a more comprehensive
understanding of the occurrence, development, treatment and outcome of COVID-19 disease.

5.Shortcomings and Acknowledgements

Owing to the low positive rate of COVID-19 nucleic acid test, it is difficult to refine the treatment time
before admission. However, the selected groups and treatments of the patients were basically homogeneous
and comparable to some extent. The sample size is small, and the stability of personality index still needs
to be supported by more samples.
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