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Case Report

A prolonged Delta SARS-CoV-2 infection during the Omicron wave in n

an HIV immunosuppressed patient
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Prolonged infection

Here, we describe a fatal, prolonged Delta SARS-CoV-2 infection lasting 55 days during the Omicron wave
in a severely immunosuppressed HIV patient. We observed persistent viral replication, high within-host
mutation rates, and emergence of rare spike mutations. Findings suggest prolonged infections may drive
SARS-CoV-2 evolution and reintroduce variants presumed extinct into immune-evasive forms.

© 2025 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious

Diseases. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Case description

We present the case of a 52-year-old man originally from the
United Kingdom, resident in Tenerife (Canary Islands, Spain), diag-
nosed with a deep subcutaneous abscess in the left hemiface. Af-
ter progressive worsening, the patient was hospitalized, and antibi-
otic treatment was started. On the same day, SARS-CoV-2 was first
detected in a nasopharyngeal swab. However, he was not initially
treated for COVID-19 as he had no respiratory or gastrointestinal
symptoms.

During the same admission, he was diagnosed with HIV (T-
CD4 lymphocyte count of 6/uL and a viral load of 2,700,000
copies/mL) and cytomegalovirus DNAemia (3,803 IU/mL). Treat-
ment was initiated with tenofovir/emtricitabine/raltegravir and
ganciclovir. Twenty-nine days after admission, a biopsy of the
oral mucosa revealed diffuse large B-cell lymphoma, activated im-
munophenotype with multifocal involvement of the lungs, liver,
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and brain, with treatment pending. The sample from the abscessed
oral area was deparaffinized and tested positive for SARS-CoV-2
by PCR, although sequencing was not possible due to high cycle
threshold (Ct) values.

Despite persistently testing positive for SARS-CoV-2 (Figure 1a),
he received a 3-day course of remdesivir (day 30 after first SARS-
CoV-2 detection) and a second 10-day course (day 50), but never
tested negative by PCR. Infectious SARS-CoV-2 was cultured from
samples collected on day 0 and 43, confirming active viral repli-
cation (see Supplementary material, Figure S1). Exitus occurred on
day 55 after progressive clinical deterioration, persistent fever, and
acute renal failure. More details on the clinical case are included
in the Supplementary Materials.

Ten SARS-CoV-2-positive samples were sequenced during the
patient’s admission (Figure 1a). All sequences were classified as
AY.7, a Delta sublineage that circulated in the Canary Islands from
December 2021 to March 2022 (Supplementary material, Figure
S2). All sequences showed an accumulation of mutations compared
to the Wuhan-Hu-1/2019 reference, with 32 mutations present in
the Spike (S) gene only (Figure S3). Viral mutation rate was high
throughout infection (median mutation rate, defined as the num-
ber of nucleotide mutations of a sequence compared to the first
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Figure 1. Longitudinal dynamics of SARS-CoV-2 cycle threshold (Ct) values and within-host mutation accumulation. (A) Temporal evolution of PCR Ct values obtained from
respiratory and nonrespiratory samples. Each point represents a PCR result, colored by sequencing status and shaped by sample type. (B) Number of within-host mutations
detected over time relative to the consensus sequence of the first sequenced sample. Dot-dash, dashed, and dotted vertical lines indicate the day of abscess drainage (green),

remdesivir treatment (blue), and exitus (red), respectively.

collected sample, divided by days from detection of infection, was
0.26), with a peak reached between day 9 and day 15 (Figure 1b).

Phylogenetic analysis, including additional AY.7 sequences from
the Canary Islands, placed the patient-derived sequences on a dis-
tinct, distant branch (Figure S4), suggesting independent evolution
or prolonged within-host diversification. To rule out co-infection
with multiple lineages, Viralflow analysis confirmed that only the
AY.7 lineage was present in all samples. Almost all genomic po-
sitions corresponding to the Delta B.1.617.2 lineage-defining mu-
tations showed an allele frequency of one, further supporting the
presence of a single lineage (Figure S3). Of note, the Delta B.1.617.2
lineage-defining mutations S:T19R and S:T478K, and the additional
mutation S:L452R, were replaced by S:T19K, S:T478E, and S:L452Q,
respectively, in these samples (Figure S3). The co-occurrence of
S:1452Q and S:T478E mutations in the receptor-binding domain
(RBD) is extremely rare globally (33 sequences worldwide, accord-
ing to outbreak.info; queried on 17/06/2025). The S:T477N and
the S:T478E substitutions were only present in the consensus se-
quences corresponding to the samples at days 0, 9, 11, and 15.
However, other aligned sequences show a drop in coverage in the
region overlapping these two amino acids. Therefore, we cannot
exclude that these mutations were also present in the sequences
from the other time points. Other relevant mutations were present
in the viral sequences isolated from this patient. The S:R346T and
the S:N460K substitutions on the S gene RDB sequence were also
present. These two mutations are usually found in Omicron sub-
lineages - being the latter the lineage-defining mutation of BA.2.75
lineage - and are associated with neutralizing antibody escape
[1,2]. The S:N439K change, although rare in Delta variants [3], con-
fers resistance to monoclonal antibody treatment [4], as well as the
S:V483A amino acid substitution [5,6]. Finally, the S:E484K muta-
tion, widely recognized for its role in immune escape, was also de-
tected [7] (Figure S3).

We did not detect any de novo amino acid substitutions over
the course of infection (Figure S3). Instead, the apparent increase
in mutation rate observed at days 9 to 15 (Figure 1b) could be
explained by the temporary loss of pre-existing amino acid sub-
stitutions, followed by their reemergence at later stages. Allele
frequency analysis supports this observation, showing that muta-
tions not present in the consensus sequence remained detectable
at lower allele frequencies at these time points (Figure S4, Fig-
ure S5), indicating that they persisted within the viral population
rather than representing newly emerging mutations.

Discussion

We present a case of a prolonged Delta SARS-CoV-2 infection in
an immunosuppressed patient with HIV during the Omicron wave
in Tenerife (Canary Islands, Spain). The detection of a Delta vari-
ant case nearly a year after its last transmission in the commu-
nity in the region is remarkable. Our data suggest the existence of
a human reservoir, as previously described [8], and highlight the
risk of reintroducing variants that are considered extinct or against
which population immunity might have waned. The presence of
32 amino acid substitutions accumulated in the Spike is also no-
table. This S gene sequence resembles more the profile of an Omi-
cron variant, described as having 26 accumulated amino acid sub-
stitutions, than that of a Delta variant, which presented only seven
amino acid substitutions compared to the reference genome [9].
Furthermore, some of the amino acid substitutions are typical of
an Omicron variant, suggesting the emergence of these mutations
during infection progression. Patients with HIV are often charac-
terized by prolonged SARS-CoV-2 infections, especially those with
advanced disease, as having low CD4+ T cell counts leads to im-
paired adaptive immunity and viral clearance [10]. The resulting
sustained viral replication provides opportunity for the virus to
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evolve towards immune-evasive phenotypes, giving rise to muta-
tions present in variants of concern (VOCs) that confer resistance
to neutralizing antibodies [11,12]. Our findings support the hypoth-
esis of the emergence of novel VOCs in prolonged infection in im-
munocompromised patients [11-13].

We did not see the emergence of novel amino acid substitutions
throughout infection, something that was previously observed in
other longitudinal studies in immunosuppressed patients [12-14].
This could be because we only captured a brief, end-stage of the
infection, where all amino acid substitutions had already accumu-
lated into the sequence during an earlier stage before December
27, 2022. The presence of a Delta lineage in a period where only
Omicron was circulating supports this hypothesis, suggesting that
this patient had a persistent infection starting earlier before at-
tending the ED. In a recent study [15], the authors observed con-
vergent amino acid changes characteristic of Omicron in an un-
treated HIV-positive patient originally infected with a B.1. lineage
virus throughout an infection lasting more than two years. Our
findings, together with prior research, highlight the importance of
monitoring infections in immunosuppressed individuals, as these
cases can provide valuable insights into viral evolutionary dynam-
ics. They also underscore the need for effective treatment in these
patients to limit opportunities for the emergence and spread of
novel VOCs in the community.

Among the limitations of the study are that we could not cap-
ture earlier stages of infection to have a better picture of viral evo-
lution, since this was limited by the time the patient sought med-
ical attention. Furthermore, we cannot completely rule out that
a Delta/Omicron coinfection occurred in this patient at any time,
since genome sequencing was performed using a tiling PCR ap-
proach and all downstream analyses were based on consensus se-
quences and not on a sequence read basis.

Data availability

Generated consensus sequences were deposited to GISAID un-
der the EPI_SET_250708ob available at https://doi.org/10.55876/
2is8.2507080b.
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