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Abstract
Background:	Coronavirus	disease	2019	has	become	a	major	problem	for	the	world.	We	reported	a

representative	case	with	thrombocytopenia.

Case	report:	A	44-year-old	female	patient	sought	medical	attention	for	fatigue	and	cough	of	1	day

duration.	Thirteen	days	before	disease	onset,	the	patient	had	returned	from	Hubei	province.	Her	body

temperature	on	admission	was	38.6℃.	Blood	routine	test	showed	a	white	blood	cell	count	of

4.0×109/L,	lymphocyte	count	of	1×109/L,	platelet	count	of	118×109/L,	and	C-reactive	protein	of

6.0mg/L.	Lung	computed	tomography	(CT)	scan	showed:	large	patches	of	ground-glass	opacities	at

the	posterior	segment	of	the	right	upper	lung	lobe	and	bilaterally	at	the	basal	segment	of	the	lower

lung	lobes.	Her	throat	swabs	tested	positive	for	novel	coronavirus	nucleic	acid.	After	antiviral	and

symptomatic	treatment	were	given,	on	day	5	of	hospitalization,	her	symptoms	of	coughing	and	chest

pain	worsened	after	coughing,	and	she	also	developed	hemoptysis.	Repeated	lung	CT	scans	showed

that	the	lesion	area	had	increased.	The	lymphocyte	count	had	decreased	to	0.55×109/L	and	the

platelet	count	had	decreased	to	9×109/L	on	day	6.	After	a	series	of	multimodal	therapies	were	carried

out,	the	patient’s	platelet	and	lymphocyte	count	gradually	increased	to	normal.

Conclusion:	We	reported	a	COVID-2019	case	with	significant	thrombocytopenia,	which	was	more

significantly	decreased	than	in	normal	viral	infections.	However,	the	mechanism	of	thrombocytopenia

is	unknown	and	requires	further	research.

Background
Coronavirus	disease	2019	(COVID-19)	is	a	β-coronavirus	infection	that	was	caused	by	severe	acute

respiratory	syndrome	coronavirus-2	(SARS-CoV-2)	and	started	to	spread	in	Hubei	province	in	China	in

December	2019.	Currently,	the	source	of	infection	is	considered	to	be	mainly	patients	with	COVID-19,

but	asymptomatic	patients	and	infected	patients	during	the	incubation	period	can	also	become

sources	of	infection.	The	incubation	period	ranges	from	1	to	14	days	and	mostly	lasts	for	3–7	days.	At

present,	the	“Diagnostic	and	treatment	guideline	for	SARS-CoV-2”	(Version	7)	released	by	the

People’s	Republic	of	China	National	Health	Committee	mentions	that	COVID-19	mainly	presents	as

fever,	sore	throat,	coughing,	diarrhea,	and	fatigue,	whereas	severe	cases	will	develop	dyspnea.
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During	the	early	phase	of	COVID-19	onset,	laboratory	tests	results	will	show	normal	or	reduced	white

blood	cell	count,	and	reduced	lymphocyte	count;	a	few	patients	will	have	thrombocytopenia[1].	Lung

computed	tomography	(CT)	scans	will	show	multiple,	diffuse,	and	pale	ground-glass	opacities	at	the

subpleural	lateral	belts	in	both	lungs.	Although	cases	of	thrombocytopenia	were	reported	in	patients

with	COVID-19[1],	no	cases	of	severe	thrombocytopenia	were	reported.	In	this	paper,	we	report	a

patient	with	COVID-19	who	had	significant	thrombocytopenia	to	examine	the	cause	of	the	changes	in

platelet	count	and	provide	a	theoretical	basis	for	clinical	treatment.

Case	Presentation:
On	January	30,	2020,	a	44-year-old	Chinese	woman	was	admitted	to	a	local	infectious	disease	hospital

for	fatigue,	cough,	and	expectoration	of	white	sputum.	Because	the	patient	had	returned	to	Siping	in

Jilin	province	from	Wuhan	(origin	of	COVID-19)	on	January	17,	she	underwent	lung	CT	examinations

that	showed	large	patches	of	ground-glass	opacities	at	the	posterior	segment	of	the	right	upper	lung

lobe	and	the	basal	segment	of	the	lower	lung	lobes	bilaterally	(Figure	1).

Her	throat	swabs	were	positive	for	COVID-19	nucleic	acid,	and	thus	a	definitive	diagnosis	of	COVID-19

was	obtained.	After	admission,	her	body	temperature	was	38.6℃,	pulse	was	100	bpm,	respiratory

rate	was	18	breaths/min,	and	blood	pressure	was	120/88	mmHg;	physical	examination	did	not	show

any	apparent	abnormalities.	From	January	30	to	February	3,	the	patient’s	body	temperature

fluctuated	between	37.4℃	and	38.4℃,	and	her	blood	oxygen	saturation	was	between	98%	and	99%

with	oxygen	therapy.	On	the	morning	of	day	5	of	admission,	her	symptoms	of	coughing	and

productive	cough	worsened;	traces	of	blood	were	present	in	the	sputum,	and	chest	pain	was	noted.

Symptoms	and	Maximum	Body	Temperatures	according	to	day	of	illness	and	day	of	hospitalization

were	shown	in	Figure	2.	Compared	with	her	previous	state,	her	mental	status,	diet,	and	sleep	were

poor.	Her	other	vital	signs	were	essentially	stable.	Tests	showed	that	on	the	day	of	admission,	her

white	blood	cell	count	and	lymphocyte	count	were	in	reference	intervals,	her	platelet	count	was

slightly	decreased	(118×109/L),	and	her	lactate	dehydrogenase	level	was	increased.	Table	1	shows

the	laboratory	test	results	during	this	period.	From	February	1	to	4,	the	white	blood	cell	count	and

platelet	count	continuously	decreased.	With	confirmation	of	no	blood	agglutination	in	tubes,	the	blood
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routine	tests	were	determined	twice	to	determinate	accurately.	The	patient	had	no	history	of

hematologic	malignancies	or	infectious	diseases.	After	infusion	of	platelets	and	human

immunoglobulin,	laboratory	tests	were	carried	out	on	February	6.	The	test	results	showed	that	the

white	blood	cell	count	and	the	platelet	count	had	increased	compared	with	the	previous	results.	From

February	8,	the	platelet	count	gradually	returned	to	normal.	During	the	hospitalization,	the	main

treatment	was	Abidol	oral	(200mg/day,	q8,	and	course	of	10	days)	and	intravenous	injection	of

methylprednisolone	(80mg/day,	q12,	first	3	days;	40mg/day,	q12,	second	3	days).	The	patient	was

discharged	on	February	17	and	the	laboratory	tests	and	lung	CT	examinations	showed	normal	on

February	26.

Discussion	And	Conclusions:
During	admission,	the	patient’s	platelet	count	was	within	the	reference	interval	and	no	abnormalities

were	found	during	symptomatic	treatment	over	the	inpatient	observation	period.	Subsequently,	her

platelet	count	began	decreasing	on	February	1	and	decreased	to	9×109/L	on	February	4.	The	cause	of

the	thrombocytopenia	was	considered	to	be	the	SARS-CoV-2	but	the	effect	or	mechanism	is	unknown.

A	study	showed	that	the	severe	acute	respiratory	syndrome	(SARS)	coronavirus	can	directly	infect

hematopoietic	stem	cells	or	blood	cells	through	CD13	and	induce	myelosuppression	and	apoptosis,

resulting	in	decreased	primary	platelet	synthesis[3].	COVID-19,	SARS,	and	MERS	are	all	caused	by	β-

coronaviruses	and	thrombocytopenia	in	these	conditions	is	similar	to	that	caused	by	other	viral

infections.	Therefore,	we	speculate	that	SARS-CoV-2	may	suppress	hematopoiesis	in	the	bone	marrow

through	certain	receptors	to	result	in	severe	thrombocytopenia[3].

Excessive	platelet	destruction	caused	by	immune	factors	is	also	one	of	the	causes	of

thrombocytopenia,	of	which	viral	infection	is	the	main	trigger.	According	to	reports,	thrombocytopenia

is	present	in	various	viral	infections[4],	and	it	may	be	caused	by	immunological	mechanisms	or	the

direct	effects	of	viruses	on	megakaryocytes	or	platelets.	Viral	infection	may	result	in	increased

autoimmune	antibodies	or	immune	complexes[5]which	cause	coated	platelets	and	megakaryocytes	to

be	considered	as	targets	for	destruction[4].	In	this	patient,	the	possibility	of	excessive	platelet

destruction	due	to	SARS-CoV-2	or	immune	damage	cannot	be	excluded.	Secondary	reactive
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thrombocytosis	is	common	in	patients	with	SARS	and	MERS	[4,	6,	7],	and	the	mortality	outcomes	of

these	patients	can	be	predicted	from	thrombocytopenia	results[5].

Evidence	shows	that	severe	lung	damage	in	patients	with	SARS	increases	platelet	consumption	and

causes	thrombocytopenia.	In	this	patient,	the	lung	CT	scans	showed	large	patches	of	ground-glass

opacities,	which	is	consistent	with	the	chest	images	of	COVID-19	that	have	been	published,	indicating

that	this	patient	had	severe	lung	damage.	It	is	known	that	the	lungs	may	be	sites	in	which	mature

megakaryocytes	release	platelets	and	that	damaged	lung	tissues	and	cells	causes	platelet	activation

and	aggregation	to	form	thrombi.	The	formation	of	microthrombi	increases	platelet	consumption.	We

speculate	that	thrombocytopenia	due	to	damaged	lungs	in	the	patients	with	COVID-19	may	be	an

alternative	mechanism	by	which	this	virus	induces	hematologic	changes[6].	Other	causes	resulting	in

thrombocytopenia	include	abnormal	platelet	distribution,	such	as	hypersplenism,	which	has	not	been

reported	yet	in	patients	with	COVID-19.

The	requirements	of	“Diagnosis	and	treatment	protocol	for	novel	coronavirus	pneumonia”	(interim

edition)	did	not	mention	changes	in	platelet	count.	We	found	that	the	platelet	count	of	this	patient

decreased	drastically	before	gradually	recovering	to	normal	levels,	which	parallels	the	course	of	the

lymphocyte	changes.	Conducting	further	studies	to	evaluate	the	mechanisms	resulting	in

hematological	changes	to	examine	various	pathogeneses	and	exclude	other	factors	will	help	us	better

understand	this	disease.	This	case	study	showed	that	severe	thrombocytopenia	at	early	disease	onset

and	its	variation	patterns	provided	a	feasible	basis	for	clinical	treatment	regimens	for	patients	with

COVID-19.	Close	monitoring	of	changes	in	platelet	counts	should	be	carried	out	so	that	potential	risk

factors	can	be	discovered	early.	Further	studies	on	the	mechanism	by	which	COVID-19	causes

thrombocytopenia	are	needed.

Abbreviations:
CT,	computed	tomography;	COVID-2019,	Coronavirus	disease	2019,	SARS-CoV-2,	Severe	acute

respiratory	syndrome	coronavirus	2,	SARS,	severe	acute	respiratory	syndrome

Note:
At	present,	the	information	of	this	patient	is	used	in	this	study,	but	not	in	other	studies.
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Table	1.	Clinical	Laboratory	Results

Measure Reference
interval

Jan.30 Feb.1 Feb.4 Feb.5 Feb.6 Feb.7

White	 blood
cell	(109/L)

4.0-10.0 4.0 3.6↓ 2.4↓ 3.3↓ 5.3 5.3

Red	 blood
cells
(1012/L)

3.5-5.5 4.4 4.2 4.3 4.0 4.1 4.1

Hemoglobin
(g/L)

110-160 144 135 138 125 131 133

Hematocrit
(%)

0.370-0.500 0.416 0.397 0.400 0.377 0.384 0.384

Neutrophils
(109/L)

2.0-7.0 2.5 2.3 1.7↓ 2.4 4.2 4.0

Lymphocyte
s	(109/L)

0.8-4.0 1.0 0.9 0.6↓ 0.7↓ 0.8 1.0

Platelets
count
(109/L)

100-300 118 38↓ 9↓ 27↓ 71↓ 77↓

High-
sensitivity
C-reactive

0-10.0 6.0 8.8 6.5 2.4 0.4 0.5
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protein
(mg/L)

Creatine
kinase	(U/L)

26-174 49 59 — — — 26

Lactate
dehydrogen
ase	(U/L)

109-245 260↑ 245 — — — 257↑

Aspartate
aminotransf
erase	(U/L)

15-40 29 28 — — — 31

Alanine
aminotransf
erase	(U/L)

9-50 28 20 — — — 64↑

γ-glutamyl
transpeptid
ase	(U/L)

10-60 28 21 — — — 38

Alkaline
phosphatas
e	(U/L)

45-125 30↓ 25↓ — — — 34↓

Total
protein	g/L

60-83 72.5 61.0 — — — 70.5

Albumin
(g/L)

40-55 42.1 36.3↓ — — — 34.5↓

Total
bilirubin
(μmol/L)

3.4-17.1 13.6 15.7 — — — 26.3↑

Direct
bilirubin
(μmol/L)

0-3.4 3.4 4.4↑ — — — 7.8↑

Urea
(mmol/L)

2.9-8.2 3.0 1.9↓ — — — 4.7

Creatinine
(μmol/L)

54-109 60 63 — — — 56

Carbondioxi
de	combinin
g	 power
(mmol/L)

23.0-29.0 22.4↓ 21.5↓ — — — 25.2

Glucose
(mmol/L)

3.90-6.10 5.39 5.34 — — — 5.78

Potassium
(mmol/L)

3.5-5.3 3.2↓ 3.6 — — — 3.8

Sodium
(mmol/L)

137-147 137 141 — — — 146

Chloride
(mmol/L)

99-110 94↓ 101 — — — 101

Note:	↑	for	higher	than	the	upper	limit	of	reference	interval;		↓	for	below	than	the	lower	limit	of	reference	interval
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Figures

Figure	1

The	first	image	Figure	1	is	a	CT	image	of	the	patient	on	January	30	and	February	5,

respectively	Figure	1	shows	the	CT	images	of	the	patients	on	February	9	and	February	13,

respectively	�1���������2�26��3�3��CT��	The	third	image	in	Figure	1	is	the	CT	image	of

the	patient	on	February	26	and	March	3,	respectively

Figure	2

Symptoms	and	Maximum	Body	Temperatures	according	to	day	of	illness	and	day	of

hospitalization	were	shown	in	Figure	2.


