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Abstract

Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which
causes novel coronavirus disease 2019 (COVID-19), is spreading rapidly around the
world. Thrombocytopenia in patients with COVID-19 has not been fully studied.
Objective: To describe thrombocytopenia in patients with COVID-19.

Methods: For each of 1476 consecutive patients with COVID-19 from Jinyintan
Hospital, Wuhan, China, nadir platelet count during hospitalization was retrospec-
tively collected and categorized into (0, 50], (50, 100], (100-150], or (150-) groups
after taking the unit (x10%/L) away from the report of nadir platelet count. Nadir
platelet counts and in-hospital mortality were analyzed.

Results: Among all patients, 238 (16.1%) patients were deceased and 306 (20.7%)
had thrombocytopenia. Compared with survivors, non-survivors were older, were
more likely to have thrombocytopenia, and had lower nadir platelet counts. The in-
hospital mortality was 92.1%, 61.2%, 17.5%, and 4.7% for (0, 50], (50, 100], (100-
150], and (150-) groups, respectively. With (150-) as the reference, nadir platelet
counts of (100-150], (50, 100], and (O, 50] groups had a relative risk of 3.42 (95%
confidence interval [Cl] 2.36-4.96), 9.99 (95% CI 7.16-13.94), and 13.68 (95% Cl 9.89-
18.92), respectively.

Conclusions: Thrombocytopenia is common in patients with COVID-19, and it is as-
sociated with increased risk of in-hospital mortality. The lower the platelet count, the
higher the mortality becomes.
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1 | INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), a
new highly transmittable coronavirus, is spreading rapidly around the
world.! The virus causes a spectrum of diseases, named novel coro-
navirus disease 2019 (COVID-19) by the World Health Organization
(WHO0).2 Among these diseases, pneumonia is studied most exten-
sively.>” Complications associated with COVID-19, including acute
respiratory distress syndrome®” and cardiac injury,® were associated
with increased mortality. One small-sample-sized study reported that
the rate of thrombocytopenia was 12%.* Another study reported that
36.2% of patients had platelet count less than 150 x 10%/L.7 However,
the degree of thrombocytopenia and its association with mortality
have not been fully elucidated.

The present large-sample-sized study from a single hospital in
Wouhan, China, focused exclusively on thrombocytopenia. The ob-
jectives were to describe the epidemiology of thrombocytopenia and
to explore the association between thrombocytopenia and mortality
among patients with COVID-19.

2 | METHODS

Consecutive patients with confirmed COVID-19 admitted to
Wuhan Jinyintan Hospital since late December 2019, who were ei-
ther discharged or deceased by February 25, 2020, were included.
The diagnosis of COVID-19 was according to WHO interim guid-
ance and confirmed by RNA detection of SARS-CoV-2. This study
was approved by the Ethics Committee of Jinyintan Hospital
(KY-2020-06.01).

At admission, tests of complete blood count, including platelet
count, were conducted and repeated on the discretion of treating
physicians. All data on laboratory tests of patients with COVID-19
were stored on a local server. After log files with information on
hospital admission numbers were obtained, data on laboratory tests
were retrieved and matched using admission numbers, which were
unique to each patient. For each patient, the nadir platelet count was
identified and categorized into (0, 50], (50, 100], (100-150], or (150-)
groups after taking the unit (x 10?/L) away from the report of nadir
platelet count.

Data were expressed as median (interquartile range [IQR]) for
continuous variables and count (percentage) for categorical vari-
ables. The differences between survivors and non-survivors were
explored using a Wilcoxon test or Fisher's exact test. A generalized
linear model was then used to analyze the relative risk (RR) of death
in age, gender, and groups of nadir platelet count. A double-sided
P-value < .05 indicated statistical significance. The Stata/IC 15.1
software (StataCorp, College Station, Texas, USA) was used for all
analyses.

3 | RESULTS AND DISCUSSION
A total of 1476 patients, comprising 1238 (83.9%) survivors and 238

(16.1%) non-survivors, was included. Their median [IQR] age was 57

Essentials

e Thrombocytopenia in patients with novel coronavirus
disease 2019 (COVID-19) needs further study.

e A retrospective single-centered study including 1476
patients was conducted.

e Thrombocytopenia is common in

COVID-19.

e Thrombocytopenia is associated with increased risk of

patients with

in-hospital mortality.

[47-67] years and 776 (52.6%) patients were men. A total number of
4663 tests on platelet count was identified. The sequential changes
in platelet counts in the first 3 weeks after admission are presented
in Figure 1. With 125 x 10%/L as the lower limit of normal range,
thrombocytopenia occurred in 306 (20.7%) patients. As for nadir

3004
250
200 -
150

100 -

Median platelet counts (x 1079/L

50 |

0 5 10 15 20
Days after Admission (days)
--¢-- Al —e— Non-survivors--o---Survivorg

FIGURE 1 The sequential changes in platelet counts among
1476 patients with COVID-19 in the first 3 weeks after admission.
The number of survivors was 1238 and the number of non-
survivors was 238
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FIGURE 2 Number of patients and mortalities in four groups of
patients with COVID-19 based on their nadir platelet counts
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TABLE 1 Differencesin age, gender,
and tests of platelet count between
survivors and non-survivors of patients
with COVID-19

Characteristics

Age, years
Male

Number of tests of platelet count

Number of patients with

thrombocytopenia®

Nadir platelet count of each patient

jm | 1471

Survivors Non-survivors

(n=1238) (n=238) P

56 [46-65] 67 [59-75] <.001
620 (50.0%) 156 (65.5%) <.001
2[2-3] 412-8] <.001
133 (10.7%) 173 (72.7%) <.001
203 [155-257] 79 [43-129] <.001

Note: Data are expressed as median [interquartile range (IQR)] or count (%).
aNormal range was 125 to 350 x 10%/L.

TABLE 2 Relative risk of death in age, gender, and groups of
nadir platelet count in patients with COVID-19 obtained using a
generalized linear model

Relative risk (95% confidence

interval) P

Age 1.03(1.02-1.04) <.001
Gender

Male 1.29 (1.06-1.57) .012

Female Reference
Nadir platelet count

(150-] Reference

(100-150] 3.42(2.36-4.96) <.001

(50, 100] 9.99 (7.16-13.94) <.001

(0, 50] 13.68 (9.89-18.92) <.001

platelet counts, among predefined groups, the mortality decreased
with increasing platelet counts (Figure 2).

Compared with survivors, non-survivors were older (67
[IQR, 59-75] years versus 56 [IQR, 46-65] years, P < .001),
and more were male (65.5% versus 50.0%, P < .001; Table 1).
Thrombocytopenia was more likely to occur in non-survivors than
in survivors (72.7% versus 10.7%, P < .001). Non-survivors had
significantly lower nadir platelet counts than survivors (79 [43-
129] versus 203 [155 -257], P < .001). When generalized linear
modeling was used, the RR of death due to age was 1.03 (95%
confidence interval [CI] 1.02-1.04) with every one-year increase
in age (Table 2). Compared with females, male patients had a RR
of 1.29 (95% Cl 1.06-1.57). With (150-) as the reference, nadir
platelet counts of (100-150], (50, 100], and (0, 50] had a RR of
3.42 (95% Cl 2.36-4.96), 9.99 (95% Cl 7.16-13.94), and 13.68 (95%
Cl1 9.89-18.92), respectively.

In this large-sample-sized study we found that 306 (20.7%) had
thrombocytopenia and for patients categorized into (0, 50], (50,
100], (100-150], and (150-) groups, the mortality was 92.1%, 61.2%,
17.5%, and 4.7%, respectively. After adjusting for age and gender,
the trend that in-hospital mortalities corresponded positively to the

magnitude of decrease in platelet count remained.

To our knowledge, this study is the first one specialized in the
epidemiology of thrombocytopenia and the association between
thrombocytopenia and in-hospital mortality in patients with COVID-
19. The power of this study relies on its sample size. Even in the
(0, 50] group, a total of 76 patients were identified. The cut-off val-
ues to group nadir platelet counts were derived from platelet crite-
rion of sequential organ failure assessment score.” We did not use
20 x 10%/L as a cut-off value because it would make the number of
patients small in both the (0, 20] group and the (20, 50] group.

The proportion of patients with thrombocytopenia was smaller
than that of patients with severe acute respiratory syndrome (SARS).
In patients infected by SARS-CoV, thrombocytopenia was found in
40% to 50% patients.’®*? SARS-CoV can induce hematopoiesis after
infecting cells in bone marrow. As a coronavirus sharing 79% ge-
nomic sequence with SARS-CoV and the same cell entry receptor of
angiotensin-converting enzyme 2,'% it is possible that SARS-CoV-2
may cause thrombocytopenia in a similar way. In a study on coagu-
lopathy associated with COVID-19, 71.4% (15 in 21) non-survivors
met the International Society on Thrombosis and Haemostasis cri-
teria of disseminated intravascular coagulopathy,** which may cause
increased consumption of platelets. SARS-CoV-2 infects and causes
diffuse alveolar damage, which entraps megakaryocytes and hinders
the release of platelets from megakaryocytes.15

This study has limitations. First, it is a retrospective study and
the tests on platelet count for each patient had different time in-
tervals in between. Second, this study was focused on exploring
thrombocytopenia, so data on other organ damages were barely
mentioned. Third, the medical source was from a relatively short
time in the beginning of the COVID-19 outbreak in Wuhan, China,
and this was a single-centered study. Further studies are needed to
confirm our findings.
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