
data from COVID patients/donors may be helpful in plan-

ning subsequent steps including convalescent plasma collec-

tion and much safer experimental and therapeutic

interventions as the main goal of precision transfusion. Our

numerous plausible and evidence-based methodological

interventions are one step forward in this direction. This will

be helpful in designing future clinical trials, since the optimal

use of convalescent plasma at a global level is highly

demanding in COVID-19-infected patients.
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The association between severe COVID-19 and low platelet
count: evidence from 31 observational studies involving 7613
participants

A novel coronavirus disease broke out in 2019 (COVID-19).

This disease was found to be a result of infection from the

2019 novel coronavirus (2019-nCoV).1 The severity of

COVID-19 disease ranges from asymptomatic to critically

severe; clinical research reported that 10–15% of the patients

were in the severe category and required a great deal of med-

ical treatment and nursing care.2 Indicators are needed to

evaluate and predict the severity of the disease. We con-

ducted the present meta-analysis to clarify whether platelet

count might be a potential indicator to evaluate and predict

the severity of COVID-19 in patients.

Relevant studies published in English up to 30 April 2020

were searched through PubMed Scopus, EMBASE, Web of

Science and Cochrane Library. Keywords included “COVID-

19”, “platelet count”, “severe” and “thrombocytopenia”. To

be included in the analysis, the studies had to report the

mean and (�standard deviation, SD) of the platelet count in

both severe and non-severe COVID-19 patients, or report

the median and interquartile range (IQR) or median and

range of platelet count, from which we could extract infor-

mation about the mean (�SD).3,4 The studies that reported

the proportions of patients with thrombocytopenia in both

severe and non-severe COVID-19 were also included. Studies

were excluded when the participants might have a large over-

lap with other included studies. Study quality was evaluated

by a checklist from the Agency for Healthcare Research and

Quality. The pooled standardized mean difference (SMD)

and odds ratio (OR) with 95% confidence interval (CI) were

worked out by STATA 12.0 software (StataCorp LCC, Col-

lege Station Texas, USA), and shown in the forms of forest

plots figures. The detailed statement of materials and meth-

ods is shown in Data S1.
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Fig 1. Result of meta-analysis on the standardized mean difference (SMD) of platelet count. The square in the forest plot denotes the SMD for

the pooled effect with the corresponding 95% confidence interval (CI). (A) Result of pooled SMD between severe and non-severe COVID-19

patients, determined using a random-effect model. (B) Result of pooled SMD between non-survivor and survivor COVID-19 patients, determined

using a fixed-effect model.
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After a comprehensive search and review (Figure S1), 31

studies with 7613 participants were included. Twenty-five of

the included studies reported the platelet count of both sev-

ere and non-severe COVID-19 patients and 15 of the

included studies reported the proportion of thrombocytope-

nia in both severe and non-severe COVID-19 patients.

Detailed information and the reference list of included stud-

ies are shown in Tables SI and SII.

Fig 2. Result of meta-analysis on odds ratios (OR) of thrombocytopenia. The square in the forest plot denotes the OR for the pooled effect with

the corresponding 95% confidence interval (CI). (A) Result of pooled OR for severe COVID-19 patients determined using a random-effect model.

(B) Result of pooled OR for non-survivor COVID-19 patients determined using a random-effect model.
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For the 25 studies that reported the platelet count of both

severe and non-severe COVID-19 patients, the pooled SMD

revealed a lower platelet count in severe patients than non-

severe patients (SMD = �0�36, 95% CI �0�48 to � 0�23,
I2 = 56�9%; shown in Fig 1A). The results of a sensitivity

analysis and test of publication bias are shown in Figures S2

and S3. Six of the 25 studies defined death as the severe

state. The pooled SMD revealed a much lower platelet count

in non-survivor COVID-19 patients than survivor patients

(SMD = �0�60, 95% CI �0�72 to � 0�47, I2 < 0�1%; shown

in Fig 1B).

Fifteen of the 31 included studies reported the proportion

of thrombocytopenia in both severe and non-severe COVID-

19 patients. The pooled OR of thrombocytopenia for severe

COVID-19 patients indicated a significant association

between thrombocytopenia and severe COVID-19

(OR = 3�46, 95% CI 1�72–6�94, I2 = 91�8%; shown in

Fig 2A). The results of a sensitivity analysis and test of publi-

cation bias are shown in Figures S4 and S5. Three of the 15

studies defined death as the severe state. The pooled OR sug-

gested a stronger association between thrombocytopenia and

death caused by COVID-19 (OR = 11�75, 95% CI 3�51–
39�31, I2 = 88�9%; shown in Fig 2B).

Abnormal platelet count, especially thrombocytopenia, is

quite common in patients in the intensive care unit (ICU).5

The decreasing platelet count usually indicates the dysfunc-

tion of organs or systems and leads to a disorder of home-

ostasis. Studies found that thrombocytopenia in the ICU

tended to increase the risk of death.6 It has also been

reported that 2019-nCoV infection might affect the blood

coagulation mechanism resulting in a disorder of blood

coagulation.7

The mechanism by which 2019-nCoV affects blood coagu-

lation might be similar to that of severe acute respiratory

syndrome (SARS) which broke out in 2002 to 2003. The pos-

sible mechanism of thrombocytopenia in the SARS disease

might be due to damage to the lung. The damage to the lung

caused by the SARS corona virus, or mechanical ventilation,

might lead platelet activation and aggregation, resulting in

platelet consumption and thrombocytopenia.8 The lung has

also been found to be a site of platelet biogenesis.9 Fibrosis

and other lung damage might affect the formation and

releasing of platelets. Collins10 reported that infection of the

human coronavirus strain 229E could cause apoptosis in

human monocytes/macrophages, which suggested that 2019-

nCoV might damage the hematopoietic cells or platelet

directly. However, the exact mechanism of how 2019-nCoV

affects platelet count still needs to be explored.

In conclusion, when compared to the non-severe

COVID-19 patients, the patients with severe COVID-19 had

a lower platelet count. The non-survivors had a much lower

platelet count than the survivors. Thrombocytopenia might

be a risk factor for COVID-19 progressing into a more sev-

ere state. More studies about platelet count in COVID-19

are needed.
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Supporting Information

Additional supporting information may be found online in

the Supporting Information section at the end of the article.

Fig S1. Flow diagram of literature search and study selection.

Fig S2. Result of sensitivity analysis for standardized mean

difference (SMD) of platelet count between severe and non-

Correspondence

e32 ª 2020 British Society for Haematology and John Wiley & Sons Ltd
British Journal of Haematology, 2020, 190, e1–e38

 13652141, 2020, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bjh.16817 by H

unan N
orm

al U
niversity, W

iley O
nline L

ibrary on [02/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-5044-5089
https://orcid.org/0000-0002-5044-5089
https://orcid.org/0000-0002-5044-5089
https://orcid.org/0000-0002-1350-8220
https://orcid.org/0000-0002-1350-8220
https://orcid.org/0000-0002-1350-8220
mailto:


severe COVID-19 patients. The middle vertical line indicates

the pooled SMD of 25 studies, and the two side vertical lines

represent the 95% confidence interval (CI) values. Every hol-

low round indicates the pooled SMD when the left study was

omitted in a meta-analysis with a random-effect model.

Fig S3. Begg’s funnel plot of the 25 studies reported the

platelet count of both severe and non-severe COVID-19

patients. The horizontal line indicates the pooled standard-

ized mean difference (SMD). The asymmetry of two oblique

lines was tested by Egger’s linear regression test (P = 0�328).
Fig S4. Result of sensitivity analysis on odds ratios (OR)

of thrombocytopenia for severe COVID-19 patients. The

middle vertical line indicates the pooled OR of 15 studies,

and the two side vertical lines represent the 95% confidence

interval (CI) values. Every hollow round indicates the pooled

OR when the left study was omitted in a meta-analysis with

a random-effect model.

Fig S5. Begg’s funnel plot of the 15 studies reported the

proportion of thrombocytopenia in both severe and non-sev-

ere COVID-19 patients. The horizontal line indicates the

pooled odds ratio (OR). The asymmetry of two oblique lines

was tested by Egger’s linear regression test (P = 0�735).
Table SI. Characteristics of studies reported the platelet

count in both severe and non-severe COVID-19 patients.

Table SII. Characteristics of studies reported the propor-

tion of thrombocytopenia in both severe and non-severe

COVID-19 patients.

Data S1. Materials and methods.
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Successful prevention and screening strategies for COVID-19:
focus on patients with haematologic diseases

Haematologic patients are immunocompromised and particu-

larly susceptible to life-threatening viral infections.1 Regarding

the worldwide outbreak of coronavirus disease 2019 (COVID-

19) caused by severe acute respiratory syndrome coronavirus-2

(SARS-CoV-2), the first case was diagnosed in Korea on Jan-

uary 20, 2020.2,3 With COVID-19 spreading, the number of

new COVID-19 cases had increased exponentially with a peak

of 909 new infections on 29 February in Korea.4 The World

Health Organization declared the COVID-19 pandemic on 11

March, and as of 6 May 2020 more than 3�5 million cases have

been confirmed around the world.

In-hospital outbreaks of SARS-CoV-2 infection can have a

major negative impact on providing essential medical services,

and temporary hospital closures may be necessary to prevent

further transmission.5,6 The European Society for Blood and

Marrow Transplantation recommends that, in this pandemic

situation, non-urgent haematopoietic stem cell transplantation

(HSCT) should be deferred if possible.7 However, if the medical

use of HSCT in severely ill patients is restricted, there may be a

worsening of their underlying diseases. Thus, appropriate

screening strategies are needed for triaging patients to block the

influx and nosocomial spread of COVID-19 while continuing to

provide essential medical services for haematologic patients.8,9

Seoul St. Mary’s hospital, which serves as a national refer-

ral hospital, has 1 365 beds. Our haematology hospital,

which is part of Seoul St. Mary’s Hospital, is the largest med-

ical institute for haematologic patients in Korea. We have

four buildings in use: the main hospital, and an annex, col-

lege, and research institute (Fig 1). The main hospital con-

tains all the facilities, including outpatient clinics, imaging

departments, a clinical laboratory, a stem cell processing

facility, and about 250 beds, for haematologic patients.

We classified hospital users based on their symptoms,

potential epidemiological risk factors, and the purpose of their
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