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Immunocompromised patients may experience prolonged viral shedding after their 
initial SARS- CoV- 2 infection, however, symptomatic relapses after remission cur-
rently remain rare. We herein describe a severe COVID- 19 relapse case of a kidney 
transplant recipient (KTR) following rituximab therapy, 3 months after a moderate 
COVID- 19 infection, despite viral clearance after recovery of the first episode. During 
the clinical relapse, the diagnosis was established on a broncho- alveolar lavage speci-
men (BAL) by RT- PCR. The infectivity of the BAL sample was confirmed on a cell 
culture assay. Whole genome sequencing confirmed the presence of an identical stain 
(Clade 20A). However, it had an acquired G142D mutation and a larger deletion of 
3- amino- acids at position 143– 145. These mutations located within the N- terminal 
domain are suggested to play a role in viral entry. The diagnosis of a COVID- 19 relapse 
should be considered in the setting of unexplained persistent fever and/or respiratory 
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1  |  INTRODUC TION

Immunocompromised patients, including kidney transplant recip-
ients (KTRs), may experience prolonged viral shedding for weeks 
after initial COVID- 19 infection.1,2

Despite persistence of a replication competent virus,3,4 most im-
munocompromised patients remain asymptomatic. Moreover, only 
rare cases of COVID- 19 relapses have been reported to date. We 
herein describe a severe COVID- 19 relapse in a KTR without evi-
dence of prolonged naso- pharyngeal (NP) SARS- CoV- 2 shedding.

2  |  C A SE REPORT

A 74- year- old man underwent a kidney transplantation in 2014 for 
diabetic nephropathy. Immunosuppressive treatment consisted of 
anti- interleukin 2 receptor for induction, and a maintenance regi-
men included tacrolimus, mycophenolic acid and steroids. The pa-
tient experienced immune thrombocytopenic purpura (ITP) in 2019. 
Rituximab was administered to the patient on September 2020 with 
two- 1000 mg IV infusions separated by 2 weeks because of an ITP 
relapse.

On November 2020, he was admitted in our unit after a 10- 
day history of fever associated with confusion, weakness and a 
positive diagnosis for SARS- CoV- 2 by RT- PCR on an NP sample 
(Figure 1).

The diagnosis of a moderate COVID- 19 was established with 
no additional diagnosis documented. Mycophenolic acid was sus-
pended, and no further treatment was initiated. Fever progressively 
decreased and the patient recovered without needing specific ther-
apy nor an oxygen support and was discharged at day 12. The patient 
was subsequently maintained on steroid and tacrolimus therapy.

Systematic SARS- CoV- 2 RT- PCR on NP swabs performed 40 
and 50 days after the COVID- 19 diagnosis were reported negative. 
SARS- CoV- 2- IgG directed against nucleocapsid antigen remained 
negative at 2 months after infection.

Three months after the first episode of COVID- 19, the patient 
was readmitted for dyspnea and had a fever at 40°C. Three repeated 
NP- RT- PCR for SARS- CoV- 2 remained negative using 3 different 
assays (Figure 1 and Supplemental Material 1). A thoracic- CT- scan 
depicted peri- broncho- vascular condensations with minimal ground 
glass opacities in the left pulmonary lobe. A broncho- alveolar lavage 
(BAL) was performed because the patient was immunocompromised 

and had hypoxemia (oxygen need = 4L/min). SARS- CoV- 2 RT- PCR 
was positive while bacteriological and mycological cultures re-
mained negative.

The multiplex PCR assay (BioFire® Respiratory 2.1 Panel, 
Biomérieux) which allows detection of 16 viruses and 4 intracellular 
bacteria, was performed on the BAL, and no other virus was am-
plified (Supplemental Material 1). In vitro culture of the BAL with 
SARS- CoV- 2 susceptible cells revealed a high titer of infectious virus 
(1686 IU/ml).

Whole genome sequencing was performed on both the first pos-
itive nasal swab and the BAL specimen. Sequencing proved that the 
two stains were identical (Clade 20A), confirming the clinical relapse. 
Furthermore, a comparison with local circulating strains at the time 
of sampling ruled out re- infection (Figure 1 and Table S1). Viral ge-
nome sequencing was performed directly on the samples in dupli-
cate. Compared to the first sample, we observed a complete change 
of sequence population (100%) with appearance of G142D mutation 
and 143– 145 deletion in the N- terminal domain of the spike pro-
tein (S protein) (Figure 1). The patient progressively recovered with-
out any specific treatment and was discharged at 10 days after his 
admission.

Over 7 months of follow- up, the patient remained free of respi-
ratory symptoms and did not experience any other COVID- 19 re-
lapses. The NP RT- PCR for SARS- CoV- 2 was negative 3 months after 
the relapse and no new BAL specimen was collected.

3  |  DISCUSSION

To our knowledge, this is the first description of a SARS- CoV- 2 symp-
tomatic relapse in a KTR without evidence of prolonged NP shedding 
after the first COVID- 19 infection and negative NP SARS- CoV- 2 
PCR at relapse. The diagnosis of relapse was established on the 
BAL. Comparison of viral sequences suggests a bronchoalveolar 
persistence and evolution of the same SARS- CoV- 2 strain that com-
partmentalized in the lower respiratory tract and mutated within 
the patient after the first infection rather than a re- infection. The 
number of observed mutations was in line with the described muta-
tional rate of the virus. Moreover, the patient was not subsequently 
exposed to COVID- 19 and nor were his close contacts diagnosed 
with COVID- 19, between the two COVID- 19 episodes. This finding 
supports the hypothesis of viral persistence in the lower respiratory 
tract.

symptoms in KTRs (especially for those after rituximab therapy), even in patients with 
previous negative naso- pharyngeal SARS- CoV- 2 PCR.
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Limited cases of symptomatic relapses have been recently de-
scribed in immunocompromised hosts with various conditions, such 
as anti- phospholipid syndrome or chronic lymphocytic leukemia 
(CLL).5- 7 These patients usually presented a chronic viral shedding 
of SARS- CoV- 2 before relapse and similarly to our patient, some of 
them received anti- CD20 therapy.

Rituximab therapy has been associated with severe forms of 
COVID- 19 in patients with rheumatic diseases or hematologic malig-
nancies.8- 11 Cases of prolonged SARS- COV- 2 shedding or a COVID- 19 
relapse in patients treated with rituximab have also been reported12,13 
in patients with hematologic malignancies. The patient failed to pro-
duce antibodies against SARS- CoV- 2 supporting the conclusion 
drawn from previous studies that patients on rituximab are unable to 
produce neutralizing antibodies, resulting in more severe and more 
prolonged diseases. Therefore, on top of a chronic maintenance 

immunosuppressive regimen, rituximab may further increase the risk 
of long- term viral shedding and subsequent relapse in KTRs.

In addition, the discrepancy of RT- PCR results between the nasal 
swab (which is considered a highly sensitive technique for the diag-
nosis of COVID- 19 in patients with acute pneumonia) and the BAL 
suggest a compartmentalized viral replication in immunocompro-
mised patients and was previously demonstrated by Rueca et al.14 
Moreover, no evidence of transmission from the patient to his close 
contacts was identified despite a well- established infectivity of the 
BAL specimen.

The G142D mutation and the 143– 145 deletions observed in the 
BAL are located within the N- terminal domain of the viral S protein, 
which is suggested to play the primary role in viral entry as shown 
by the high neutralization potency of certain monoclonal antibodies 
targeting the NTD.15,16

F I G U R E  1  SARS- CoV- 2 compartmentalization in a kidney transplant recipient (KTR) with negative nasopharyngeal SARS- CoV- 2 RT- PCR 
after rituximab. (A) Summary of SARS- CoV- 2 virological results from the first and second COVID- 19 infections including RT- PCR results 
in a nasal swab and BAL, infectious titer and clade according to Nextclade classification. (B) Phylogenetic tree from the first (nasal swab) 
and the second (BAL) infections (black arrows) in a representative group of other circulating SARS- CoV- 2 strains (94 sequences) from the 
same geographical area at the time of sampling. Genomes were classified into clades using Nextclade. (C) Evolution of S protein sequences 
between the first and second infections compared to SARS- CoV- 2 reference (SARS- CoV- 2 MN908947.3). BAL, broncho- alveolar lavage; SP, 
signal peptide; NTD, N- terminal domain; RBD, receptor- binding domain; RBM, receptor binding motif; FP, fusion peptide; HR1/2, heptad 
repeat 1 and 2; TM, transmembrane domain; CP, cytoplasmic domain
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Furthermore, the 143– 145 deletions have been found in the 
Alpha and Omicron (B.1.1.529) variants and the G142D have been 
found in the Omicron and Delta variants (B.1.617.2) which were 
two variants that emerged later in the pandemic. This may indicate 
an epidemiological advantage of these mutations. It is also worth 
noting that the Alpha variant emerged from an immunocompro-
mised patient17 and altogether, this may suggest that long- term 
shedding in immunocompromised hosts may favor the evolution of 
the virus and points out the potential need for close monitoring of 
these patients.

Notably, monoclonal antibodies were not available at our cen-
ter when the patient experienced the first COVID- 19 episode. Few 
cases of recovery after monoclonal antibodies18,19 or convalescent 
plasma have been reported.20 However, further studies are needed 
to assess the efficacy of these treatments to prevent COVID- 19 
relapses.

In conclusion, the diagnosis of COVID- 19 relapse should be con-
sidered in the setting of unexplained persistent fever with respira-
tory symptoms and/or other characteristic symptoms of COVID- 19 
infection in KTRs. This is especially necessary for patients follow-
ing rituximab therapy, including in cases in whom SARS- Cov- 2 is 
cleared from the naso- pharyngeal compartment. Because of a 
possible viral broncho- alveolar compartmentalization, BAL should 
be systematically performed, and patients should be isolated until 
diagnosis.
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