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We describe persistent circulation of SARS-CoV-2 Alpha
variant in an immunosuppressed patient in France during
February 2022. The virus had a new pattern of mutation
accumulation. The ongoing circulation of previous vari-
ants of concern could lead to reemergence of variants
with the potential to propagate future waves of infection.

mmunosuppressed patients can have prolonged

SARS-CoV-2 infection (1). Studies have reported
the occurrence and selection of multiple mutations
in the spike glycoprotein sequence in immunosup-
pressed patients with persistent SARS-CoV-2 infec-
tions (2-6). To date, intrahost mutations have been
described essentially in the ancestral wild-type
SARS-CoV-2 virus (3,5-8), especially during pro-
longed infection with variants of concern (VOCs)
(9). Additional SARS-CoV-2 mutations in immuno-
compromised persons could enable increased virus
transmissibility and immune evasion, shaping the
emergence of new VOCs. We describe a new muta-
tion accumulation pattern in SARS-CoV-2 Alpha vi-
rus in an immunosuppressed patient.

An 84-year-old woman with evolutive mantle
cell lymphoma who was receiving maintenance
rituximab and lenalidomide treatment was admitted
to the hospital on May 17, 2021. She had asthenia,
fever, and hypoxia (93% oxygen saturation). At ad-
mission (day 0), she tested positive for SARS-CoV-2
RNA (Figure). She had received 2 vaccine doses 84
and 66 days before admission. She did not have re-
spiratory symptoms, but a chest computed tomog-
raphy scan showed ground-glass opacities in her
lungs. The patient was hospitalized and treated with
corticosteroids for 10 days. She tested SARS-CoV-2-
positive again on August 26, day 101 after her initial
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positive test. On September 27 (day 133), she tested
SARS-CoV-2-negative and was considered virologi-
cally cured. She received a vaccine booster (third)

Hospitalization
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dose at day 164 and a fourth dose on day 201, but we
did not detect spike receptor binding domain anti-
bodies at days 133, 201, or 210.

Day Day Day Day Day Day Day Day
0 11 38 101 133 142 164 208
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
Days
Immmunosuppressive drugs
3 RCHOP + 3 RDHAC
\
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
Days
Immmunosuppressive drugs Day
S w 600 Day 201
.0 D
= € 100 143
L o
E 8 200 Ibrutinib
E'U
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
Immmunosuppressive drugs
S ao 100 Days Day
5 £ 210
S g 50
gé Solumedrol
04 . . . . . . . . . . . . . . :
= 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
Days
Vaccination
Day Day
2 164 201
doses A A
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
Days
S o Antiviral drugs
o
gg 20
m -
O Y
20 oh —
S© 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
Days
SARS-CoV-2 PCR positive result
Day Day Day Day Day Day Day
0 101 133 208 219 228234
| E— — —, —, : : : —4 1 11
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
Days

Figure. Timeline of SARS-CoV-2 diagnostic tests, hospitalizations, booster vaccination, and treatments for an immunosuppressed
patient with persistent SARS-CoV-2 Alpha variant infection, France, 2022. RCHOP, combination therapy of rituximab, cyclophosphamide,
doxorubicine, vincristine, and prednisone; RDHAC, combination therapy of rituximab, cytarabine, dexamethasone, and carboplatine.
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Beginning in October 2021, the patient experi-
enced intermittent fever and diarrhea because her
lymphoma progressed, as shown by an abdomi-
nal computed tomography scan; she was started
on a second-line treatment with ibrutinib (Figure).
She was hospitalized again in early January 2022
(day 208) after clinicians discovered an evolutive
lymph node mass. At admission, she tested SARS-
CoV-2-positive despite the absence of COVID-19
symptoms. SARS-CoV-2 RNA levels from nasopha-
ryngeal swab samples were high; cycle threshold
values were 19 on day 208, 18 on day 228, and 22
on day 234.

At days 0, 101, 208, and 234, multiplex mutation-
specific reverse transcription PCR revealed the ab-
sence of spike amino acid mutations E484Q), E484K,
and L452R, and K417N was not detected on days 208
and 234, suggesting that the patient was not infected
with Delta or Omicron variants, the 2 dominant vari-
ants in France at the time. These results suggested
that the patient was infected with the Alpha variant,
which was the dominant variant circulating when she
first tested positive.

To determine whether the patient was infected
with a new strain or reinfected with the same per-
sistently replicating variant, we performed whole-
genome sequencing on samples collected on days
208 (January 11, 2022) and 228 (January 31, 2022) and
identified lineage B.1.1.7 (Alpha variant). Older sam-
ples were not available for sequencing. Our analysis
revealed the presence of amino acid substitutions and
mutations in addition to characteristics of the Alpha
variant, including mutations in open reading frame
(ORF) 1a (nonstructural protein 3, n = 4), spike pro-
tein (n = 6), matrix protein (n = 1), envelope protein (n
=2), ORF3a (n = 1), and ORF7 (n = 2) (Appendix Fig-
ure, https://wwwnc.cdc.gov/EID/article/28/7/22-
0467-Appl.pdf).

The SARS-CoV-2 mutational pattern in this im-
munosuppressed patient adds several new mutations
to the Alpha variant characteristic. Although earlier
samples were not available for sequencing, mutations
in later samples align with an ongoing selection pro-
cess. The mutations we observed share similarities
with those observed in other VOCs and variants of
interest, pointing to evolutionary convergence, such
as spike del241-247, which also is found in part in
the Beta variant. Several mutations that likely play
a role in immune evasion were selected in the spike
nucleocapsid terminal domain (e.g., K77E, S248F,
and del14-18) and receptor-binding domain (L452M).
These mutations have rarely been reported in isolates
submitted to GISAID (https://www.gisaid.org),
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suggesting that, when considered individually, they
could be maladaptive.

In January 2022, the Alpha variant was no longer
circulating in France, according to strains submitted
to GISAID. Our case highlights the potential for per-
sistence of supposedly extinct SARS-CoV-2 variants
that might cause prolonged infection in immunocom-
promised patients and acquire adaptive mutations
that confer increased transmissibility, antigenic di-
vergence, and reduced pathogenicity, with obvious
public health implications (1,3). Similar cases likely
exist in other parts of the world because SARS-CoV-2
genome sequencing and reporting to GISAID are far
from exhaustive.

Omicron-infected patients not immunized
against older variants appear to mount a weak or no
neutralizing response against variants that preceded
Omicron, including VOCs (R.K. Suryawanshi et al.,
unpub. data, https://doi.org/10.1101/2022.01.13.2
2269243). Because the next dominant variant could
emerge from a variant other than Omicron, ongoing
circulation of older VOCs could feed reemergence of
variants that eliminate Omicron, particularly in un-
vaccinated populations, emphasizing the crucial role
of vaccination to prevent new SARS-CoV-2 waves.

In conclusion, this report highlights the need to
reinforce precautions to avert nosocomial and com-
munity transmission involving immunocompromised
patients, who might shed older SARS-CoV-2 variants
longer. Prospective genomic surveillance for SARS-
CoV-2 variants is needed in persons with prolonged
infection, particularly in countries with many immu-
nocompromised persons, such as countries with a high
HIV prevalence and low vaccination rates.
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As of April 2022, the Omicron BA.1 variant of concern
of SARS-CoV-2 was spreading quickly around the world
and outcompeting other circulating strains. We exam-
ined its stability on various surfaces and found that this
Omicron variant is more stable than its ancestral strain
on smooth and porous surfaces.

he Omicron SARS-CoV-2 variant of concern

(VOC) is highly transmissible in humans. As of
April 2022, it has outcompeted other known vari-
ants and dominated in different regions (1). Its
spike protein has >30 mutations compared with
the ancestral strain (2). A 2022 structural study in-
dicates the Omicron spike protein is more stable
than that of the ancestral strain (3); this finding
prompted us to hypothesize that Omicron VOC is
also more stable on different surfaces. We previ-
ously showed that the ancestral SARS-CoV-2 strain
can still be infectious at room temperature for sev-
eral days on smooth surfaces and several hours on
porous surfaces (4).

We used previously described ancestral
SARS-CoV-2 (PANGO lineage A) and Omicron VOC
(PANGO lineage BA.1) in this study (5,6). We tested
their stability on different surfaces using our previ-
ously described protocol (4,7). In brief, we applied
a 5-uL droplet of each virus (107 50% tissue culture
infectious dose [TCID, ]/ mL) on different surfaces in
triplicate. We incubated the treated surfaces at room
temperature (21°C-22°C) for different time points as
indicated and then immersed them in viral transport
medium for 30 min to recover the residual infectious
virus. We titrated the recovered virus by TCID,; as-
says using Vero E6 cells, as described (4,7).

Compared with the ancestral SARS-CoV-2, the
Omicron BA.1 variant was more stable on all surfac-
es we studied (Table). On day 4 postinoculation, we
recovered no infectious ancestral SARS-CoV-2 from
stainless steel, polypropylene sheet, or 2 of 3 glass
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