
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



lable at ScienceDirect

Clinical Microbiology and Infection 28 (2022) 308e310
Contents lists avai
Clinical Microbiology and Infection

journal homepage: www.cl in icalmicrobiologyandinfect ion.com
Letter to the Editor
Persistent SARS-CoV-2 infection with repeated clinical recurrence in a
patient with common variable immunodeficiency

Marta Dafne Caba~nero-Navalon 1, Victor Garcia-Bustos 1, *, Paula Ruiz-Rodriguez 2,
I~naki Comas 3, 4, Mireia Coscoll�a 2, Llúcia Martinez-Priego 5, Jos�e Todolí 1,
Pedro Moral Moral 1

1) Department of Internal Medicine and Infectious Diseases, Hospital Universitari i Polit�ecnic La Fe, Valencia, Spain
2) Institute for Integrative Systems Biology (I2SysBio), University of Valencia-CSIC, Valencia, Spain
3) Biomedical Institute of Valencia IBV-CSIC, Valencia, Spain
4) CIBER of Epidemiology and Public Health, Madrid, Spain
5) Servicio de Secuenciaci�on, Fundaci�on para el Fomento de la Investigaci�on Sanitaria y Biom�edica de la Comunidad valenciana (FISABIO), Valencia, Spain
a r t i c l e i n f o
Article history:
Received 4 August 2021
Received in revised form
14 October 2021
Accepted 28 October 2021
Available online 10 November 2021

Editor: M. Cevik
To the Editor,

A 22-year-old man with common variable immunodeficiency
complicated by granulomatouselymphocytic interstitial lung dis-
ease previously treated with azathioprine and a 4-weekly course of
rituximab 3 years earlier who was receiving subcutaneous immu-
noglobulin replacement therapy was diagnosed with coronavirus
disease 2019 (COVID-19) using an RT-PCR for severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) of a nasopharyngeal
swab specimen after a 4-day history of fever. He quarantined at
home but was later admitted to the hospital with COVID-19 bilat-
eral pneumonia and hypoxaemia on day 20. He was treated with
ceftriaxone, dexamethasone and an extra dose of subcutaneous
immunoglobulin replacement therapy, and was discharged on day
27 with positive RT-PCR assay of a nasopharyngeal swab (Ct value
30.1, Figs. 1b and 2b). The patient did not develop a serological
response at any time.

On day 38, he was readmitted for relapsing fever and dyspnoea.
A SARS-CoV-2 RT-PCR assay was negative, so he was diagnosed
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with nosocomial pneumonia and received treatment with
piperacillin-tazobactam for 7 days. However, on day 55, hypo-
xaemia and new bilateral pulmonary infiltrates developed,
requiring hospital admission and supplemental oxygen. A bron-
choalveolar lavage specimen on day 57 revealed an RT-PCR Ct value
of 27.2 (Fig. 1b). A transbronchial biopsy was performed, detecting
tissue SARS-CoV-2 RNA. After treatment with piperacillin-
tazobactam, azithromycin and dexamethasone, he was discharged
without the need for supplemental oxygen and with infiltrate
resolution.

The last admission for fever, radiological progression and mild
hypoxaemia was on day 72, and showed another positive RT-PCR
assay of a sputum specimen on day 77. The patient received a 10-
day course of remdesivir, convalescent plasma therapy, dexa-
methasone and meropenem, with complete clinical and radio-
graphic resolution. Subsequent RT-PCR assays were negative in
both upper and lower respiratory samples. No anti-SARS-CoV-2
monoclonal antibodies were available.

Samples on days 4, 26 and 57 were sequenced given the sus-
pected relapse or re-infection. Phylogenetic analysis confirmed
persistent infection after a single infection event with clinical
relapse. All three isolates belonged to lineage B.1.416.1 and formed a
common clade. They showed seven mutations with respect to the
reference sequence, including one non-coding mutation, one syn-
onymous single nucleotide polymorphism (SNP), and five non-
synonymous SNPs in nsp6, nsp12 and spike (Fig. 1b, Table S4).
Intra-host dynamics were revealed by 19 SNPs that varied in fre-
quency between sampling times where all but one SNP showed
intermediate frequencies in at least one of the samples (Fig.1b). The
temporal dynamics observed were not compatible with increased
diversity corresponding to higher viral load, as previously
described in individuals with secondary humoral immunocom-
promise [1], because sampling points 2 and 3 showed a higher
number of polymorphic sites and higher Ct values (Figs. 1b and 2a).
Two of the SNPs in the spike gene arising in the second sampling
ublished by Elsevier Ltd. All rights reserved.
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Fig. 1. Whole-genome viral sequencing of subsequent severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) patient's isolates during hospital admissions. (a) Maximum-
likelihood phylogeny of 191 SARS-CoV-2 genomes rooted with reference sequence from Wuhan. Bootstrap values ranging from 70 to 100 are represented in nodes as circles whose
size is proportional to the value. Branches are coloured by identified PANGO lineages. Branches leading to the three sequences of interest are coloured red and marked with a red
star. The scale bar indicates the number of nucleotide substitutions per site. (b) Intra-host variation along three sampling times and its corresponding Cycle threshold (Ct) values
detected for N gene. Non-synonymous changes are plotted in panels on the left and synonymous changes on the right. Upper panel shows non-fixed single nucleotide poly-
morphisms (SNPs) in the first sample, middle panel shows non-fixed SNPs in the second sample, and lower panel shows non-fixed and fixed SNPs in the third sample.

Fig. 2. Amino acid replacements in the sequenced samples and timeline of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection course in our patient. (a)
Amino acid replacements found in at least one of three analysed samples indicated on a graphical representation of the SARS-CoV-2 genome. Amino acid replacements in black
indicate those fixed in at least one of the samples, in grey those that only appeared transitorily but did not get fixed. Underlined amino acid replacements are the ones shared by all
three sampling points. (b) Timeline of patient's clinical evolution, hospital admissions, virological studies and treatments. BAL, bronchoalveolar lavage.
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time have been also described in the lineage B.1.1.7 (Alpha) but they
did not become fixed in the population. The sequence on day 57
had the largest number of fixed changes. Plasma immunoglobulin
levels were normal (Fig. S1C), but virus-induced low B-cell and T-
cell counts (Table S3) were revealed by flow cytometry analysis.

Interestingly, accelerated viral evolutionwas observed in this case
as previously described in individuals with secondary humoral
immunocompromise [1e4], as a result of mutations without recom-
bination evidence seen in other coronaviruses such as HCoV-OC43.
This fact may advocate for immunocompromised patients as impor-
tant contributors in generating viral genetic diversity and the emer-
gence of new variants, especially after confirming its selective active
persistence in the lower respiratory tract with negative nasopha-
ryngeal swab samples, as recently suggested in a report of a patient
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with X-linked agammaglobulinaemia [5]. Furthermore, the clinical
relapses of this patient without detectable SARS-CoV-2 in the upper
airways may imply that standard nasopharyngeal swab samples are
not adequate in patients with primary immunodeficiencies and,
perhaps, also in secondarily immunocompromised patients. Despite
plasma RT-PCR not being routinely performed, it should be consid-
ered in B-cell-depleted patients, especially after Hueso et al. [5]
effectively monitored RNAaemia and correlated it with clinical
improvement after early convalescent plasma therapy. Additionally,
treatment with the combination of remdesivir and hyperimmune
plasmawas able to finally eradicate this reservoir, as also reported by
Palomba et al. [6]. However, the selection pressure after plasma
therapy in patients with primary immunodeficiencies with reduced
inherent clearance capability could potentially give rise to escape
mutations with reduced susceptibility to polyclonal neutralizing an-
tibodies [2]. However, early plasma therapy should be considered in
patients unable to elicit a specific humoral response against SARS-
CoV-2 as previously demonstrated in B-cell-depleted patients with
protracted COVID-19 [5]. Further information is needed onviral intra-
host dynamics in immunocompromised patients with prolonged
viral shedding for clinicalmanagement andpublichealthpurposes, as
well as for understanding the appearance of new variants of concern.

This report highlights the potential capability of SARS-CoV-2 for
causing prolonged relapsing infections in patients with treated
primary immunodeficiency and its associated accelerated within-
host genomic evolution, as well as the role of the combination of
remdesivir and convalescent plasma therapy in eliminating its
reservoir in the lower respiratory tract [3e5].
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