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

COVID- 19 in a kidney transplant recipient after mRNA- based 
SARS- CoV- 2 vaccination

To the Editor,
Immunocompromised patients, including solid organ trans-

plant recipients (SOTRs), were not included in the two large trials 
of	 Pfizer/BioNTech	 and	Moderna	 mRNA	 vaccines,	 and	 therefore,	
safety and efficacy data are lacking in this population.1,2 Recently, 
immunogenicity,	at	a	median	of	29	days,	after	dose	2	of	the	mRNA	
SARS-	CoV-	2	vaccines	have	been	studied	among	658	SOTRs.3 Forty- 
six percentage of participants did not mount anti spike antibody 
responses suggesting that such patients may remain at high risk for 
COVID-	19	despite	vaccination.3

Herein	we	report	a	case	of	COVID-	19	in	a	SOTR,	a	49-	year-	old	
female kidney transplant recipient, after 23 days of a complete cycle 
of	vaccination	with	the	BNT162b2	mRNA	vaccine.	At	the	onset	of	
symptoms, the patient was on maintenance immunosuppression 
therapy with tacrolimus, mycophenolate mofetil and prednisone. 
Genomic analysis by Next Generation Sequencing (NGS) identified 
the	SARS-	CoV-	2	B.1.1.29	variant	which	carries	the	N440K	mutation	
on the receptor- binding domain (RBD) of the spike protein, described 
as possibly associated with immune escape.4,5

Testing	 for	 SARS-	CoV-	2	 antibodies	 after	 1	 week	 since	 the	
onset of symptoms revealed the absence of IgG anti- nucleoprotein 
(Architect	 SARS-	CoV-	2	 IgG,	 Roche)	 and	 IgM	 anti-	spike	 protein	
(Architect	SARS-	CoV-	2	IgM,	Roche),	and	the	presence	of	91	BAU/
mL	 of	 IgG	 anti-	trimeric	 Spike	 protein	 (LIAISON®	 SARS-	CoV-	2	
Trimeric S IgG, Diasorin). Neutralizing antibodies (Nabs) block-
ing	the	interaction	between	ACE2	and	RBD	were	not	detectable	
(ACE2-	RBD	 Neutralization	 Assay,	 Diagnostic	 Bioprobes).	 After	
further	 2	 weeks,	 testing	 for	 SARS-	CoV-	2	 antibodies	 revealed	
the presence of IgG anti- nucleoprotein and IgM anti- spike pro-
tein,	and	the	presence	of	1630	BAU/mL	of	IgG	anti-	trimeric	Spike	
protein.	Nabs	 blocking	 the	 interaction	 between	ACE2	 and	RBD	
were	 also	 detectable	 (index	 1∙9	 vs	 a	 cut-	off	 value	 of	 1).	 At	 this	
time,	we	also	 investigated	 the	presence	of	SARS-	CoV-	2-	specific	
cell- mediated immune response. Flow cytometric analysis per-
formed	on	peripheral	blood	mononuclear	cells	(PBMNCs)	showed	
the	presence	of	SARS-	CoV-	2	spike-	specific	B	cells	(0∙06%	of	total	
CD19+	 B	 cells)	 and	 SARS-	CoV-	2	 specific	 CD4+ T cells. In par-
ticular,	we	 found	CD4+T cells specific for S, N, and M-  protein 
peptide	 pools	 expressing	 CD154	 and	 producing	 IFN-	g	 and	 IL-	2	
(Figure 1).

These findings, together with longitudinal data obtained on an-
tibody levels, led us to speculate a weak vaccine- induced immunity 
in	this	patient.	Indeed,	exposure	to	SARS-	CoV-	2	led	to	unrestricted	

viral replication, sufficient to drive the development of primary 
immune responses vs non- spike antigens (known to be elicited by 
natural infection). The occurrence of a symptomatic infection after 
vaccination could have also been related with the exposure to a 
viral variant with spike alteration possibly associated with immune- 
escape (B.1.1.29), although the specific contribution played by each 
condition remains uncertain at this stage. Based on our report, fur-
ther	 studies	are	needed	 to	evaluate	 the	 immunogenicity	of	SARS-	
CoV-	2	vaccines	in	SOTRs.
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F I G U R E  1  PBMCs	were	stimulated	in	vitro	with	medium	(RPMI	plus	5%	human	AB	serum)	or	with	SARS-	CoV-	2	S,	N,	and	M	proteins	
peptide	pool	(Miltenyi	Biotech)	for	6	h.	Then	CD3+CD4+	T	cells	were	evaluated	by	flow	cytometry	for	CD154	expression	and	IFN-	γ and IL- 2 
intracellular production
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