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L E T T E R  T O  T H E  E D I T O R

First case of COVID-19 infused with hESC derived immunity- 
and matrix-regulatory cells

To the Editor,
Acute	 lung	 injury	 (ALI)	 and	 the	 inflammatory	 cytokine	 storm	

cause	considerable	amount	of	deaths	 in	the	COVID-19	pandemic.1 
Currently,	 very	 limited	 therapeutic	 options	 are	 available	 for	 the	
COVID-19-induced	ALI.	 In	 our	 preclinical	 experiments,3	we	 found	
that	a	single	 intravenous	 transfusion	of	 immunity-	and	matrix-reg-
ulatory	cells	 (IMRCs),	derived	 from	 fully	differentiated	human	em-
bryonic	stem	cells,	could	safely	treat	ALI	by	rapidly	modulating	the	
inflammation	induced	by	pulmonary	cell	death.3 Encouraged by this 
result,	 as	 part	 of	 an	 expanded	 access	 programme,	we	 pilot-tested	
GMP-grade	IMRC	transfusion	as	a	compassionate	treatment	in	a	se-
verely	ill	COVID-19	patient	who	was	diagnosed	with	ALI.

A	 44-year-old	male	 patient	 from	Wuhan	was	 admitted	 on	23	
January	2020,	presenting	with	a	6-day	history	of	fever	and	cough.	

The	physical	examination	 revealed	a	 fever	of	37.9°C,	blood	pres-
sure	of	120/61	mm	Hg,	pulse	 rate	of	80	beats	per	minute,	 respi-
ratory	rate	of	21	breaths	per	minute	and	blood	oxygen	saturation	
of	 97.9%.	 Laboratory	 testing	 showed	 lymphocytopenia	 with	 a	
lymphocyte	 count	 of	 0.65	 × 109 cells per litre. Nasopharyngeal 
swab	specimen	was	collected	and	tested	positive	for	SARS-CoV-2	
by	 quantitative	 real-time	 reverse	 transcriptase-polymerase	 chain	
reaction	(qRT-PCR).	He	was	briefly	treated	with	Lianhua	Qingwen	
(herbal	flu	drug)	and	the	anti-retroviral	cocktail	lopinavir/ritonavir	
(Kaletra),	 but	 showed	no	 improvement.	By	 January	28,	 the	 fever	
had	risen	to	39°C,	and	he	had	shortness	of	breath	under	oxygen	
supplementation.	 CT	 scans	 showing	 multiple	 ground-glass	 opac-
ities indicated the pneumonia had progressed to a severe stage 
(Figure	1A).

This	is	an	open	access	article	under	the	terms	of	the	Creative	Commons	Attribution	License,	which	permits	use,	distribution	and	reproduction	in	any	medium,	
provided	the	original	work	is	properly	cited.
©	2020	The	Authors.	Cell Proliferation	Published	by	John	Wiley	&	Sons	Ltd.

F I G U R E  1  Recovery	from	COVID-19-induced	acute	lung	injury	(ALI)	after	immunity-	and	matrix-regulatory	cells	(IMRC)	infusion.	
Panel	(A)	shows	a	time-series	of	CT	scans	of	the	patient,	in	terms	of	days	before	or	after	the	first	infusion.	Panel	(B)	shows	changes	in	
representative	pro-inflammatory	cytokines	in	the	patient's	plasma,	between	days	1-11	after	IMRC	infusion.	Panel	(C)	shows	changes	in	the	
immunomodulatory	cytokines	in	the	patient's	plasma,	between	days	1-11	after	IMRC	infusion

www.wileyonlinelibrary.com/journal/cpr
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcpr.12943&domain=pdf&date_stamp=2020-10-26


2 of 3  |     LETTER TO THE EDITOR

On	January	30,	his	resting	blood	oxygen	saturation	fell	to	91%,	
and	he	was	diagnosed	as	 a	 severely	 ill	 patient	with	ALI.	After	 the	
patient's	consent,	he	was	intravenously	infused	with	3	× 106	IMRCs	
per	kilogram	body	weight	the	same	day.	He	was	given	a	second	in-
fusion	of	IMRCs	with	the	same	dose	mentioned	above	with	interval	
seven	days.	The	patient's	blood	pressure	rose	from	127/76	mm	Hg	
to	158/106	mm	Hg	after	the	first	IMRC	infusion,	and	he	was	given	
10	mg	nifedipine	orally	on	 infusion	days	1,	4,	5	and	6.	The	patient	
showed	no	signs	of	discomfort	except	for	transient	high	blood	pres-
sure.	By	February	2,	the	patient	no	longer	had	shortness	of	breath,	
and	his	resting	blood	oxygen	saturation	rose	to	95%.	By	February	5	
(first	 infusion	day	7),	 the	patient's	 throat	swab	tested	negative	for	
SARS-CoV-2	 by	 qRT-PCR,	 which	 was	 reconfirmed	 on	 February	 7.	
However,	chest	CT	scans	showed	that	the	pneumonia	was	still	in	the	
advanced stage.

On	 hospital	 day	 15	 (illness	 day	 21,	 first	 infusion	 day	 8),	 the	
patient	 still	 had	 lymphocytopenia	 with	 a	 lymphocyte	 count	 of	
0.79 × 109	 cells	 per	 litre.	On	hospital	 day	17	 (illness	day	23,	 first	
infusion	day	10),	the	patient	recovered	from	lymphocytopenia	with	
a	lymphocyte	count	of	1.02	× 109	cells	per	litre	(Table	S1).	On	hos-
pital	day	20	(illness	day	26,	first	infusion	day	13),	after	showing	sig-
nificant	 recovery	 by	CT	 scans,	 the	 patient	was	 recommended	 for	
discharge.	On	March	2	(first	infusion	day	33),	one	month	after	the	
first	IMRC	infusion,	follow-up	CT	scans	showed	that	the	patient	had	
completely recovered.

Cytokines	in	the	patient's	plasma	were	measured	on	first	infusion	
day	1,	first	infusion	day	8	(second	infusion	day	1)	and	first	infusion	
day	 11	 (second	 infusion	 day	 4)	 (Table	 S2).	Most	 pro-inflammatory	
cytokines	showed	a	marked	decrease,	including	G-CSF,	M-CSF,	GM-
CSF,	IL-1α,	 IL-1β,	 IL-5,	IL-6,	IL-7,	IL-8,	IL-15	IL-17E/IL-25,	IL-27,	IP10/
CXCL10,	 MCP-1/CCL2,	 MCP-2/CCL7,	 MIG/CXCL9,	 MIP-1α/CCL3	
and	GRO-α/CXCL1	 (Figure	 1B).	 There	was	 also	 an	 increase	 in	 im-
munomodulatory	cytokines,	such	as	IL-1RA,	IL-12,	IL-22	and	MDC/
CCL22	(Figure	1C).

To	 the	 best	 of	 our	 knowledge,	 this	 is	 the	 first	 time	 that	 pure	
hESC-derived	 IMRCs	 have	 been	 intravenously	 infused	 into	 the	
human body. No severe adverse events were observed one month 
after	IMRC	infusion.	Further	work	will	determine	whether	this	ther-
apy can be replicated widely.
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