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

Failed antibody response in a renal transplant recipient with 
SARS-CoV-2 infected

To The Editor,
In late December 2019, severe acute respiratory syndrome coro-
navirus	2	 (SARS-CoV-2)	has	been	 identified	as	a	novel	pathogen	
causing	 coronavirus	 disease	 2019	 (COVID-19)	 in	Wuhan,	 China,	
subsequently	 spread	 to	 the	 rest	 of	China	 and	has	 been	demon-
strating a rapid global spread.1	Nucleic	acid	testing	 (NAT,	 tested	
by	 real-time	 polymerase	 chain	 reaction)	 of	 SARS-CoV-2	 virus	 in	
oropharyngeal/nasal swab samples has been described to be 
extremely	 sensitive	 for	 the	 diagnose	 of	 SARS-CoV-2	 infection,2 
but	 false-negative	 results	 have	 been	 reported.3 Recent months, 
researches	 demonstrated	 the	 importance	 of	 IgM/IgG	 antibody	
detecting	 due	 to	 the	 unsatisfied	 positive	 rate	 of	 NAT,	 and	 the	
increasement	 IgM/IgG	 antibody	was	 considered	 as	 a	 confirmed	
criterion	 of	 diagnosis	 in	 the	 official	 guides	 of	 the	 diagnosis	 and	
treatment	 of	 COVID-19	 in	 China	 (7th	 Edition).	 In	 general	 popu-
lation,	 the	 IgM/IgG	antibody	presents	 positive	 in	4-7	days	 after	
the	 onset	 of	 disease	 and	 peaks	 at	 10-14	 days.	 IgM	 and	 IgG	 ap-
peared	and	peaked	in	different	times,	and	IgG	had	100%	sensitiv-
ity within 2 months with dramatic increased titer.4,5 In this report, 
we	present	a	case	of	renal	transplant	recipient	with	SARS-CoV-2	
virus	infected	confirmed	by	computed	tomography	(CT)	scan	and	
NAT,	who	failed	 to	 response	 to	 the	virus	with	 IgM/IgG	negative	
for	more	than	2	months.

A	 63-year-old	 woman	 with	 end-stage	 renal	 disease	 (ESRD)	
was underwent renal transplantation on December 31, 2019. The 
immunosuppressive	 therapy	consisted	of	oral	 tacrolimus,	myco-
phenolate	mofetil	 (MMF),	 and	methylprednisolone	 (with	 gradu-
ally	decreased	dose).	The	urine	volume	after	transplantation	was	
limited,	and	the	delayed	graft	function	(DGF)	was	confirmed.	On	
the	tenth	day	after	transplantation	(January	10,	2020),	she	devel-
oped	shortness	of	breath	with	low	fever,	SpO2	decreased	to	90%,	
acute	pulmonary	edema	and	infection	were	considered,	she	was	
admitted	to	intensive	care	unit	(ICU),	and	CT	scan	showed	pulmo-
nary	infection	on	January	17.	Because	of	her	sustained	low	fever	
and	 the	 outbreak	 of	 COVID-19	 in	Wuhan,	 NAT	 (against	 SARS-
CoV-2	ORF	Lab	and	N	gene)	was	performed	on	nasopharyngeal	
aspirate	 on	 January	 28	 and	was	 confirmed	 as	 a	 positive	 result.	
The	NAT	results	of	January	31	and	February	2	were	negative,	and	
she	was	 admitted	 to	 the	 isolation	ward	 for	 the	 following	 treat-
ment.	The	renal	function	and	the	general	condition	were	gradu-
ally recovered.

Two	 pan-drug-resistant	 strains	 of	 klebsiella	 pneumoniae	 and	
pseudomonas	 aeruginosa	 were	 identified	 in	 urine	 samples	 from	
March	4	and	were	detected	in	blood	from	March	22.	She	succumbed	
to	the	multiple	organ	failure	caused	by	the	refractory	drug-resistant	
infection	 finally.	 The	body	 temperature,	WBC,	NEUT%,	 LYMPH%,	
LYMPH#,	FK506	concentration,	CREA,	and	IL-6	were	presented	 in	
Figure	1.	The	NAT	and	antibody	test	(IgM,	IgG)	for	SARS-CoV-2	virus	
were	 performed	 on	March	 15(by	 chemiluminescent	 immunoassay	
(CLIA)),	 March	 27(by	 chemiluminescent	 immunoassay	 (CLIA)),	 and	
April	5	(by	gold	immunochromatography	assay	(GICA)),	and	all	of	the	
results were negative.

In general population, both cell mediated and humoral immune 
response	 to	 the	SARS-CoV-2	virus.6,7 The virus enters the cell via 
the	angiotensin-converting	enzyme-2	(ACE-2)	by	Toll-like	receptor-7	
(TLR	 −7).8	 TLR-7	 activation	 leads	 to	 the	 production	 of	 TNF-alpha,	
alpha-interferon,	 and	 the	 secretion	 of	 interleukin	 (IL)-6	 and	 IL-12.	
This	results	in	the	formation	of	CD8+-specific	cytotoxic	T	cells	and,	
through	 the	 CD4	 +	 helper	 T-cell,	 leads	 to	 the	 formation	 of	 anti-
gen-specific	B	cells	and	antibody	production.9	 In	SOT-infected	pa-
tients, the suppressive naïve T cells caused by immunosuppressant 
drugs	failed	to	recognize	the	pathogens,	which	most	probably	lead	
to	 the	 delayed	 or	 failed	 response	 of	 specific	 cellular	 and	 humoral	
immunity.10

In	 conclusion,	 SOT	 recipients	 represent	 a	 frail	 immune	 status	
due	to	the	long-term	immunosuppressive	therapy,	the	diagnosis	of	
COVID-19	is	more	complex,	and	they	may	more	susceptible	to	SARS-
CoV-2	virus	re-infected.	For	this	reason,	clinical	manifestations	may	
differ	from	general	population	and	different	diagnostics	and	treat-
ment approaches may be needed.
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F I G U R E  1  The	body	temperature,	WBC,	NEUT%,	LYMPH%,	LYMPH#,	FK506	concentration,	CREA,	and	IL-6	in	different	times
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