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Background and Purpose: Recent studies have suggested
that chronic infections with severe acute respiratory
coronavirus-2 (SARS-CoV-2)

patients can lead to viral evolution and reduced sensitivity to

in immunocompromised

therapeutic agents. We performed whole-genome analysis
for SARS-CoV-2 from

hematopoietic stem cell transplantation (HSCT) and found

a patient with allogeneic
that mutations arose in the genes whose products are the
targets of therapeutic agents during treatment.

Materials and Methods: We experienced a case of
persistent SARS-CoV-2 shedding for 126 days in a patient
with HSCT who received remdesivir and sotrovimab as
antiviral agents. To identify viral mutations that arose during
the course of illness, we sampled the patient’s
nasopharyngeal specimens on day 29 (S-1), day 83 (S-2), and

day 98 (S-3) after illness onset and performed whole-genome
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sequencing on an Illumina MiSeq platform. The sequences
were assigned according to the PANGO lineage definition,
and phylogenetic analysis was performed using Nextstrain
analysis.
Results and Discussion: Sequenced genomes of the S-1, S-
2, and S-3 strains belonged to a single lineage (BA.1.1.2)
within Nextstrain clade 21 K, indicating that the viral
genomes identified during the course of illness were derived
from intra-host diversification following infection with a
single strain. Analysis of viral genomes of S-2 and S-3
identified 8 and 10 mutations, respectively, as compared to
that of S-1. The mutation rate appeared to be about 2 times
faster than the general mutation rate of SARS-CoV-2. The
base mutations resulted in 6 and 8 amino acid mutations in
S-2 and S-3 strains, respectively, which located in 5 genes
including RNA polymerase and spike protein genes: the
targets of remdesivir and sotrovimab. Functional assessment
of these mutations is currently being done. Understanding the
viral evolution in immunocompromised patients is important
not only for clinical management but also for public health
benefit.
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