to detection of CAPA in our study, where
the optimal combined strategy was associ-
ated with patient positivity (59% of patients
with positive mycology were tested using
the combined strategy vs 21% of patients
with negative mycology, P < 0.0001) [2, 3].
Although the presentation of CAPA
regularly occurs in the first week of ICU
management, it can take several weeks
to develop (up to 35 days in our study),
and critically ill patients should be tested
regularly (up to 3 times per week) until
ICU discharge, or 7 days after deferves-
cence with improved respiratory function
[2, 3]. Performing frequent bronchos-
copy is challenging and limits the utility
of bronchoalveolar lavage fluid testing,
whereas nondirected bronchial lavage fluid
can be readily obtained, using closed suc-
tion catheters to reduce infection control
risks, albeit assay performance is currently
being validated but appears comparable to
bronchoalveolar lavage fluid [2-4].
Interestingly, the recently proposed
core common outcome set for studies of
COVID-19 considered secondary bacterial
and viral infections, with little mention of
fungal infections, supporting their decision
with reference to a UK study with very low
rates of secondary fungal disease [5-7]. This
retrospective observational study incor-
porated all hospitalized patients, whereas
COVID-19 fungal infection has only been
significantly diagnosed in the ICU patient
[7]. Unfortunately, the diagnosis of fungal
disease was based on classical microbi-
ology, with few data provided on strategic,
prospective molecular, and antigen testing
in the ICU [7]. 1t is therefore unsurprising
that rates of secondary fungal disease were
low and highlights the need for the recently
published CAPA consensus document,
particularly when evidence is being used to
compile international guidance documents.
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Evidence of Severe Acute
Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2)
Reinfection Without Mutations
in the Spike Protein

To THE EpITOR—Several cases of severe
acute respiratory syndrome coronavirus
2 (SARS-CoV-2) reinfection have now
been documented across the globe [1-3].

Recently, Selhorst et al [4] reported a
case of reinfection despite the presence
of neutralizing antibodies. Their study
showed the presence of S477N, an im-
mune escape mutation [5], in the spike
protein (S) of the virus from the second
episode. This conforms to the fact that
most reported reinfections show the
presence of at least 1 unique variation
in structural proteins between episodes,
particularly the spike protein [6]. Here,
we report 2 cases—1 clear case and 1
possible case—of SARS-CoV-2 reinfec-
tion that were detected during routine
surveillance. Of note, there was no dif-
ference in the spike protein of the virus
between episodes.

To establish the genetic diversity of
the virus, the samples were sequenced
on Oxford Nanopore MinION (Oxford
Nanopore Technologies, UK) following
the ARTIC v3 protocol [7], and further
validated using Illumina sequencing
(lumina Inc.,, USA). Genomes were
assembled from raw data following a
previously published method [8], cov-
ering most of the SARS-CoV-2 genome
(Supplementary Table 1). The details of
the cases and subsequent analysis are
outlined below.

CASE 1

A 61-year-old, apparently immunocom-
petent, male healthcare worker tested
positive for SARS-CoV-2 using reverse
transcription—polymerase chain reaction
(RT-PCR) as part of contact tracing on 31
August 2020. After an episode of asymp-
tomatic infection and home quarantine,
he tested negative subsequently. With no
travel history in between, he complained
of weakness in the second week of
November and developed a cough 2 days
later. He again tested positive for the virus
on 14 November 2020. There were no
other symptoms during this episode, and
it was a mild disease overall. Sequencing
revealed the presence of 10 unique varia-
tions between the viral genomes of both
episodes (Figure 1, top; Supplementary
Table 2). No variation was observed in
the spike protein.
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CASE 2

A 38-year-old male admitted to the hos-
pital with symptoms of headache and fever
tested positive for SARS-CoV-2 using
RT-PCR on 4 November 2020. After a day
of symptoms indicated above, the patient
was symptom free. On 22 November 2020,
the patient again had fever. The sample
collected on that day tested positive for
SARS-CoV-2. Other than 5 days of fever
following the test, there were no symptoms
during the second episode. There was
a history of steroid usage for a diagnosis
unrelated to coronavirus disease 2019
(COVID-19) (tuberculous meningitis).
Subsequent analysis revealed the presence
of 3 unique variations between both of
the episodes and a large number of shared
variants (Figure 1, bottom; Supplementary
Table 3). One of the unique variations in
episode 2 was in the spike protein; how-
ever, it was a synonymous change.

In summary, we report 2 cases of
SARS-CoV-2 reinfections from India,
along with corresponding whole-genome
sequencing data, confirmed using 2
orthogonal sequencing technologies.
Nextstrain analysis [9] revealed that all of
the 4 viral genomes belonged to the 20B
clade, and carry the D614G mutation in
spike. While case 1 is a clear case of rein-

episodes and 10 unique variations be-
tween the viral strains, case 2 remains a
bit unclear; 3 unique variations in 18 days
is higher than expected based on current
estimates, but we cannot rule out the pos-
sibility of prolonged viral shedding and
accelerated viral evolution due to immu-
nocompromised state. However, in both
cases, no variation from S or E genes was
identified between reinfections. Taken
together, our work provides evidence for
a rare but distinct possibility of reinfec-
tion without changes in the spike pro-
tein, and highlights the need for further
research to understand the genetic and
molecular underpinnings of COVID-19

reinfections.

Supplementary Data

Supplementary materials are available at Clinical
Infectious Diseases online. Consisting of data
provided by the authors to benefit the reader,
the posted materials are not copyedited and are
the sole responsibility of the authors, so ques-
tions or comments should be addressed to the
corresponding author.
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