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s u m m a r y

Objectives: To assess outcomes in sotrovimab-treated immunocompromised patients in the United Kingdom.
Methods: Multicenter, prospective, observational, descriptive study in immunocompromised, non-hospitalized 
adults infected with SARS-CoV-2 who received intravenous sotrovimab 500 mg as standard-of-care (July 1, 
2022–June 30, 2023; Omicron predominance). Virology analyses included determination of SARS-CoV-2 viral load, 
spike sequencing, and determination of amino-acid substitutions in the spike protein and sotrovimab epitope.
Results: The proportion of participants (N = 217) with undetectable SARS-CoV-2 RNA was 25.1% at day 7, 65.8% at 
day 14%, and 83.5% at day 28. Of 156 participants with paired sequences, 101 (64.7%) and 47 (30.1%) had treatment- 
emergent substitutions at > 50% allelic frequency in the spike protein and sotrovimab epitope, respectively, at any 
post-baseline timepoint. Ten treatment-emergent substitutions (at positions 337, 340, and 356) were identified in 
the epitope at > 50% allelic frequency. Five of 18 (27.8%) participants with, versus 22/30 (73.3%) of those without, 
treatment-emergent epitope substitutions at day 14 achieved undetectable SARS-CoV-2 RNA levels at day 28.
Conclusions: In this immunocompromised population infected with SARS-CoV-2 who received early treatment 
with sotrovimab, most participants (83.5%) experienced substantial viral load reductions by day 28. Treatment- 
emergent substitutions occurred in the sotrovimab epitope, including substitutions known to reduce suscept
ibility in vitro. Several treatment-emergent substitutions were associated with viral persistence.
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Introduction 

The outbreak of coronavirus 2019 (COVID-19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was de
clared a pandemic by the World Health Organization (WHO) in 
March 2020.1 In May 2023, the WHO declared COVID-19 to be an 
established and ongoing health issue that no longer constitutes a 
public health emergency of international concern.1 Nevertheless, 
SARS-CoV-2 remains problematic in high-risk groups and those who 
do not respond durably to vaccination.2–4 In particular, im
munocompromised individuals are at higher risk of infection and of 
hospitalization or death in the event of developing symptomatic 
COVID-19 than non-immunocompromised individuals, even when 
fully vaccinated.5,6 They are also more likely to transmit the virus to 
household contacts (leading to larger clusters of infection),7 and 
more likely to shed the virus for longer (potentially increasing the 
risk of emergent variants).7–9 

Sotrovimab is a dual-action Fc-engineered neutralizing human 
monoclonal antibody (mAb) with potent activity against the spike 
protein of SARS-CoV-2.10,11 The safety and efficacy of sotrovimab in 
non-hospitalized patients with COVID-19 at high risk of severe dis
ease were demonstrated in the COMET-ICE trial (NCT04545060),12,13 

which was conducted when the wild-type Wuhan strain of SARS- 
CoV-2 was predominant: a single intravenous (IV) infusion of so
trovimab 500 mg reduced the risk of all-cause > 24-hour hospitali
zation or death versus placebo by 79%.12,13 Since then, numerous 
variants of SARS-CoV-2 have emerged, and there remains consider
able uncertainty around their transmissibility, virulence, and po
tential for evading vaccine-induced immunity or developing 
resistance against antivirals and neutralizing mAbs (NmAbs). The 
potential for NmAbs to select for viral variants with reduced sus
ceptibility to treatment, that can evade vaccine-derived immunity, 
or have properties which increase viral transmissibility, is of parti
cular concern in immunocompromised individuals due to the pro
pensity for prolonged viral replication and shedding.14–18 We 
therefore assessed the emergence of SARS-CoV-2 spike variants in 
immunocompromised non-hospitalized patients in the United 
Kingdom (UK) treated with sotrovimab for symptomatic COVID-19, 
and the impact of detected changes on clinical and virological out
comes. 

Methods 

This was a multicenter, prospective, observational, descriptive 
study conducted across nine sites in England and Wales. 

Study population 

Immunocompromised, symptomatic, non-hospitalized adults 
aged ≥18 years infected with SARS-CoV-2 (diagnosed by a positive 
polymerase chain reaction [PCR] or antigen test) who received so
trovimab 500 mg IV treatment as standard of care between July 1, 
2022 and June 30, 2023 were screened for eligibility. The list of 
immunocompromised populations eligible to receive sotrovimab 
was derived from the NHS Clinical Commissioning Policy applicable 
at the time of recruitment.19 Patients who required hospitalization 
at baseline, or who initiated treatment with sotrovimab in an in
patient setting, were excluded. Full eligibility criteria are shown in  
Supplementary Table 1. 

No formal sample-size calculations were conducted. The aim was 
to collect data for a period of 12 months, or until the enrollment of 
up to 625 patients (based on the rate of treatment-emergent [TE] 
substitutions in the COMET-ICE study12,13). Due to a change in gui
dance in the UK in March 202320 and the subsequent reduced use of 
sotrovimab, it was concluded that enrollment numbers would not be 

met and enrollment of patients would end following the data col
lection period of 12 months as planned. 

Study endpoints 

Primary end points were the proportion of patients eligible for 
sequence analysis who had any amino acid (AA) change from base
line in the epitope of sotrovimab binding, and in the spike protein, in 
samples collected at days 7, 14, and 28 ( ± 2 days) after treatment. 

Secondary end points included: the proportion of patients with 
SARS-CoV-2 variants of concern (VOC) or variants under investiga
tion (VUI) (Supplementary Table 2) on the earliest possible sample, 
including at baseline (pre-treatment); the proportion of patients 
with undetectable virus assessed by reverse transcription PCR at 
days 7, 14, and 28 ( ± 2 days); clinical outcomes (all-cause and 
COVID-19-related hospital admissions, intensive care unit [ICU] ad
missions, and deaths) through day 28 post-sotrovimab administra
tion; AA changes detected at (i) minority (> 5%) allelic frequency and 
(ii) consensus (> 50%) level in the SARS-CoV-2 spike protein in 
samples collected at days 7, 14, and 28 ( ± 2 days) compared with 
baseline following sotrovimab administration. 

Exploratory end points (and associated results) are included in 
the Supplementary Material. 

Data collection 

Baseline characteristics, treatment history, and initial adverse 
events (AEs) observed during sotrovimab treatment (eg, infusion- 
related reactions) were collected during the baseline visit (day of 
sotrovimab infusion). Subsequent events were collected retro
spectively from the participant or their regular healthcare profes
sionals during the follow-up period using an electronic Case Report 
Form. Participants received a follow-up phone call on days 7, 14, and 
28 ( ± 2 days) to collect clinical and safety outcome information, 
details of co-medications, and vaccination status. 

Virology analyses 

Virology analyses included determination of SARS-CoV-2 RNA 
(viral load), SARS-CoV-2 spike sequencing, AA substitutions, and 
VOC/VUI. Participant samples needed to be received at the Great 
Ormond Street Hospital testing lab within 7 days of the date of the 
positive SARS-CoV-2 test or the results were excluded from the 
analysis. Full details of the virology analysis methods are included in 
the Supplementary Material. 

Analysis sets and statistical analysis 

The safety population comprised all participants who were en
rolled in the study and treated with sotrovimab; the virology po
pulation included all participants who were enrolled and treated 
with sotrovimab who had a positive PCR test and viral load above the 
limit of detection at baseline. The safety population was also used to 
assess virology outcomes, except for the change from baseline in 
viral load and viral rebound analyses, which used the virology po
pulation set. 

No formal statistical analyses were conducted. Demographic and 
baseline characteristics were summarized for the safety population 
using standard descriptive statistics. Study end points were also 
analyzed descriptively and summarized using the number of ob
servations and percentages of participants (with the latter based on 
the total number of participants with non-missing data). For parti
cipants who withdrew before the end of the study, all data collected 
up to the point of discontinuation were used for analysis. All ana
lyses were conducted using SAS® for Windows® Version 9.4. 
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Results 

Patient disposition and baseline characteristics 

Of the 219 patients who provided informed consent and were 
screened, 217 (99.1%) were eligible for enrollment and comprised the 
safety population (Fig. 1). Nine participants (4.1%) discontinued the 
study early due to withdrawal (n = 4), loss to follow-up (n = 4), and 
death (n = 1). A total of 209 participants were included in the vir
ology population. Baseline characteristics are shown in Table 1. 
Among the 217 participants, 123 (56.7%) were female and the 
median age at enrollment was 58 years. The majority (87.1%) were of 
self-reported White ethnicity, and all except three participants (1.4%) 
had received ≥1 dose of a COVID-19 vaccine before study enrollment 
(212/214 had ≥2 doses). Participants had received sotrovimab within 
a mean (standard deviation) of 2.6 (1.4) days after testing positive for 
SARS-CoV-2. 

The three most frequent immunocompromising conditions were 
immune-mediated inflammatory disorders meeting the criteria for 
immunodeficiency as per the commissioning policy (30.4%), solid- 
organ transplant (25.8%), and renal disease meeting the criteria for 
immunodeficiency (24.0%) (Table 1). Other frequently reported co
morbid conditions included being overweight, obesity, hypertension, 
cardiovascular disease, and chronic kidney disease. 

Eight participants (3.7%) were enrolled in the study despite not 
being immunocompromised (as defined in the protocol). All com
pleted the study without being withdrawn, and their data con
tributed to the study results. Further details of these participants are 
included in the Supplementary Material. 

Sequencing results 

Next-generation sequencing (NGS) of the SARS-CoV-2 genome 
was performed on swab samples with sufficient viral RNA to qualify 
for the sequencing assay (n = 208/217). Data on VOC/VUI and base
line polymorphisms are reported in the Supplementary Material. 

A total of 156 participants had paired (baseline and post-base
line) sequences available for analysis; the number at days 7, 14, and 
28 was 153, 71 and 33, respectively. 

Treatment-emergent AA substitutions at > 50% allelic frequency 
Among the 156 participants with paired sequences, 101 (64.7%) 

and 47 (30.1%) had TE substitutions at > 50% allelic frequency in the 
spike protein and sotrovimab epitope, respectively, at any post- 
baseline timepoint. Ten TE substitutions were identified in the so
trovimab epitope at > 50% allelic frequency, with substitutions ob
served at positions 337, 340, and 356 (Table 2). Depending on the 

residue, the frequency of participants having TE substitutions in the 
sotrovimab epitope at > 50% allelic frequency ranged from 1.1–3.3%, 
3.8–11.5%, and 7.7–23.1% at days 7, 14, and 28, respectively. However, 

Screeneda

N = 219

Enrolled
N = 217 (99.1%)

Screen failure: N = 2 
(0.9%)

Completed study
N = 208 (95.9%)

Discontinued: N = 9 (4.1%)
• Withdrawal, n = 4
• Loss to follow-up, n = 4
• Death, n = 1

Fig. 1. Flow chart of study participants. aThe screened set comprised all participants 
who provided informed consent. 

Table 1 
Baseline Characteristics (Safety Population).    

Characteristic Safety population  
(N = 217), n (%)  

Sex  
Female 
Male 

123 (56.7) 
94 (43.3) 

Age (years)  
Mean (SD) 
Median 
Min–max 

56.5 (15.66) 
58.0 
20–92 

Ethnicity  
White 
De-identifieda 

189 (87.1) 
28 (12.9) 

BMI (kg/m2)b   

< 24.9 
25–29.9 
30–34.9 
35–39.9 
≥40 

78 (36.3) 
51 (23.7) 
42 (19.5) 
28 (13.0) 
16 (7.4) 

COVID-19 disease historyb  

Symptomatic 
Asymptomatic 

212 (98.6) 
3 (1.4) 

Number of days since initial COVID-19 positive test 
result at time of receiving treatment  

Mean (SD) 
Median 
Min–max 

2.6 (1.36) 
2.0 
0–8 

Received ≥1 COVID-19 vaccine dose prior to study 
enrollment  

Yes 
No 

214 (98.6) 
3 (1.4) 

Immunocompromising condition reported  
Participants with an immunocompromising 
condition reported 
IMID 
Solid-organ transplant 
Renal disease 
Hematological disease and/or recipient of stem-cell 
transplant 
Solid cancer 
Immune deficiency 
De-identifieda 

209 (96.3)c 

66 (30.4) 
56 (25.8) 
52 (24.0) 
44 (20.3) 
41 (18.9) 
26 (12.0) 
26 (12.0) 

Common comorbidities (≥6% of participants)  
Overweight (including obesity) 
Hypertension 
Obesity 
Cardiovascular disease 
CKD 
Asthma 
Diabetes mellitus 
Chronic respiratory disease 
Cerebrovascular disease 
Chronic liver disease 
COPD 

107 (49.3) 
90 (41.5) 
67 (30.9) 
47 (21.7) 
44 (20.3) 
38 (17.5) 
35 (16.1) 
24 (11.1) 
14 (6.5) 
14 (6.5) 
13 (6.0) 

Participants were enrolled in the study on the basis that they belonged to an im
munocompromised population eligible to be treated with sotrovimab.19 Individual 
participants may have reported more than one immunocompromising condition. 
Abbreviations: BMI, body mass index; CKD, chronic kidney disease; COPD, chronic 
obstructive pulmonary disease; COVID-19, coronavirus 2019; eCFR, electronic Case 
Report Form; IMID, immune-mediated inflammatory disorder; max, maximum; min, 
minimum; SD, standard deviation.  

a Cell counts < 11 are grouped to avoid identification.  
b Data available for 215 patients.  
c Eight of the 217 participants had no immunocompromising condition recorded in 

the eCRF. Following queries to the sites after database lock, two participants were 
considered to be immunocompromised as a result of being treated with mepolizumab 
for severe asthma (one patient) and being treated with adalimumab for psoriasis (one 
patient). The other six participants were not considered to be immunocompromised. 
In addition, there were two participants for whom the site recorded an im
munocompromising condition in the eCRF that was later determined not to meet the 
definition in the protocol. The immunocompromising conditions of these participants 
(renal disease and solid cancer for one patient each) are included in this table.  
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we note that the presence of substitutions could not be accurately 
determined in many samples, especially at later timepoints, due to a 
lack of available sequencing or gaps in the epitope sequence. Among 
the 32 participants with detectable viral load at day 28, only one 
definitively harbored no substitutions in the sotrovimab epitope (11 
participants had substitutions detected and 20 had missing se
quence; Supplementary Table 3). The epitope residue with the most 
frequent TE substitutions observed at > 50% allelic frequency at any 
time post-baseline was E340 (Table 2). E340Q was the most pre
valent change at day 7 and day 28. At day 14, E340D and E340Q had 
the same prevalence and were the most prevalent TE epitope sub
stitutions observed. All of the TE substitutions observed in the so
trovimab epitope are known to cause reduced susceptibility to 
sotrovimab in in vitro neutralization assays.21 

Outside of the sotrovimab epitope, one TE substitution present at 
> 50% allelic frequency in the spike protein (deletion at Y114) was ob
served in more than one participant at day 28 (Supplementary Table 4). 

Viral load 

The proportion of participants with undetectable SARS-CoV-2 
RNA increased over time; 25.1% at day 7, 65.8% at day 14%, and 83.5% 
at day 28 (Fig. 2). Median viral load declined over the course of the 
study from 7.42 log10 copies/mL at baseline to 2.36 log10 copies/mL 
at day 28 (Fig. 3); viral rebound was observed in 16 (7.8%) partici
pants, five of whom went on to clear the virus by day 28. Of the 11 
participants with a rebound who did not clear the virus by day 28, 
five had TE epitope substitutions at day 28 and a further three could 
not be determined (gaps in sequence in the epitope region). In total, 
32 participants had a positive viral load at day 28; details of TE 
epitope substitutions, medical history, and concomitant medications 
for these participants are included in Supplementary Table 3. On 
inspection, the immunocompromising conditions reported in these 
participants appeared to be consistent with those reported by the 
overall study population (Table 1). 

Table 2 
Summary of treatment-emergent epitope substitutions at > 50% allelic frequency (consensus analysis).          

Post-baseline safety population (N = 217) 

Day 7 Day 14 Day 28 

n’ Participants with change per residue 
in epitope, n (%)b 

n’ Participants with change per residue 
in epitope, n (%)b 

n’ Participants with change per residue in 
epitope, n (%)b  

Participants with sequence, 
n (%)a 

91–92 (41.9–42.4) 26 (12.0) 12–13 (5.5–6.0) 

Substitution list 
P337L 92 1 (1.1) 26 1 (3.8) – 0 (0) 
P337S 92 3 (3.3) 26 1 (3.8) 13 2 (15.4) 
E340A 91 1 (1.1)  (0) 13 1 (7.7) 
E340D 91 2 (2.2) 26 3 (11.5) 13 1 (7.7) 
E340G 91 1 (1.1)  (0) 13 1 (7.7) 
E340K 91 1 (1.1) 26 1 (3.8) 13 1 (7.7) 
E340Q 91 3 (3.3) 26 3 (11.5) 13 3 (23.1) 
E340V – 0 (0) 26 1 (3.8) 13 1 (7.7) 
K356R – 0 (0) – 0 (0) 12 1 (8.3) 
K356T – 0 (0) 26 1 (3.8) – 0 (0) 

n’ = the number of participants with sequencing data available at the specific amino acid position. 
n = the number of participants with substitutions in the epitope at the specific amino acid position. 
– = the number of participants without a specific substitution cannot be determined.  

a Denominator is N.  
b Denominator is n’ for residue at specified visit.  

Fig. 2. Summary of the percentage of negative viral-load results at baseline and post-baseline. Negative viral loads are defined as below the lower limit of detection (453 copies/ 
mL). n = number of participants with a non-missing viral-load result on the day listed. 
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Among the eight participants in the study who were considered 
not immunocompromised on review, six had a reported viral load 
below the lower limit of detection at day 28, and viral rebound was 
observed in one participant (no day-28 data were available for the 
other participant). 

Viral load by epitope substitutions 

The presence of substitutions in the sotrovimab epitope that 
cause a decrease in the in vitro susceptibility of sotrovimab might 
impact the clearance of SARS-CoV-2 virus, so we assessed the pro
portion of participants with undetectable virus at days 7, 14, and 28 
in participants with or without epitope substitutions at > 5% allelic 
frequency. The majority of participants with or without TE sub
stitutions in the sotrovimab epitope at day 7 achieved undetectable 
viral load at day 28 (63.9% and 81.0%, respectively) (Fig. 4). However, 

only 5/18 (27.8%) participants with, versus 22/30 (73.3%) of those 
without, TE epitope substitutions at day 14 achieved undetectable 
viral load at day 28 (Fig. 4). Seventeen of the 18 participants with TE 
substitutions at day 14 (including the five with undetectable viral 
load at day 28) had substitutions that are known to reduce the 
susceptibility of sotrovimab in in vitro assays, including the P337L/S 
and E340D/K/Q substitutions which reduce in vitro activity of so
trovimab by > 50-fold relative to the control.20 

We also assessed if the presence of epitope substitutions im
pacted the longitudinal decline in SARS-CoV-2 virus; results are in
cluded in the Supplementary Material. 

Clinical outcomes and safety findings 

Seven participants (3.2%) were hospitalized during the study; all 
were considered by investigators to be unrelated to COVID-19. No 

Fig. 3. Summary of absolute viral load (log10 copies/mL) through day 28 as measured by qRT-PCR from nasal/oropharyngeal swabs. Baseline viral load is defined as the non- 
missing assessment taken at day 0 and excludes the negative viral-load results. The post-baseline viral-load records with viral loads below the LLOD (453 copies/mL) are imputed 
to 226.5 copies/mL. Viral loads above the LLOD and below the LLOQ (1570 copies/mL) are imputed to 1011.5 copies/mL. These imputed values are used to derive log10 viral loads. 
Participants with major protocol deviation (out-of-visit window, samples received late at Great Ormond Street Hospital, or return more samples than expected) at specific visits 
were excluded from the analysis. Abbreviations: LLOD, lower limit of detection; LLOQ, lower limit of quantitation; qRT-PCR, quantitative reverse transcription polymerase chain 
reaction. 

Fig. 4. Summary of day 28 viral-load status based on presence of treatment-emergent substitutions in the sotrovimab epitope (> 5% allelic frequency). aExcludes participants who 
did not have a valid result for the day 28 viral load. 
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participants required ICU admission during the study. One partici
pant (0.5%) died during the study after requiring high-flow/non-in
vasive mechanical ventilation. The death occurred after discharge 
from the hospital, and was considered by the investigator as due to 
the participant’s underlying condition (type-2 respiratory failure and 
aspiration pneumonia). 

No serious AEs or deaths related to sotrovimab were reported, 
and there were no events leading to interruption and/or incomplete 
sotrovimab infusion or leading to withdrawal. Five non-serious AEs 
(in four participants [1.8%]) were considered related to sotrovimab 
(see the Supplementary Material for further details). 

Discussion 

We assessed the emergence of SARS-CoV-2 spike variants and the 
impact of detected changes on virological and clinical outcomes, in 
predominantly immunocompromised, symptomatic, non-hospita
lized patients in the UK treated with sotrovimab for COVID-19. Most 
study participants successfully cleared the virus by day 28, but TE 
epitope substitutions were identified in some (n = 11) of those who 
did not. No COVID-19-related hospitalizations were reported, and no 
new safety issues were identified. 

The overall frequency of TE epitope substitutions (> 5% allelic fre
quency) in LUNAR (30.1%) was numerically higher than reported in other 
studies of sotrovimab 500 mg IV (COMET-PEAK [13.5%], COMET-TAIL 
[20.8%], COMET-ICE [23.5%]; all of which included non-im
munocompromised patients).22,23 Most of the participants in LUNAR 
were immunocompromised, a group known to have a prolonged 
duration of virus shedding (which can lead to selection for resistance) 
compared with non-immunocompromised patients.7,9,24 However, the 
time to virus clearance may vary depending on the type and severity of 
immunosuppression. In a recent study comparing 56 im
munocompromised versus 184 non-immunocompromised adults with 
COVID-19,8 the time to viral clearance for those with severe im
munosuppression due to hematological malignancy or transplant (solid 
organ or hematopoietic stem cell; 72 days; n = 12) was significantly 
longer than for those with other types of severe immunosuppression 
(autoimmune/B-cell-deficient; 10 days; n = 13), those with non-severe 
immunosuppression (12 days, n = 31), and non-immunocompromised 
groups (13 days; n = 184) (all P  <  .01). Severely immunocompromised 
participants also had greater SARS-CoV-2 evolution and a higher risk of 
developing resistance against mAbs compared with the non-severe and 
non-immunocompromised groups. These findings highlight the varied 
risk of persistent COVID-19 across a broad range of immunosuppressive 
conditions, which may dictate response to treatment with mAbs.8,25 In 
our study, there was a range of underlying diseases in participants with 
a persistently positive viral load at day 28 (Supplementary Table 3), with 
no obvious over-representation of one condition. This emphasizes the 
importance of aiming for viral clearance in all immunocompromised 
individuals. 

The majority of sotrovimab-treated patients had reduced viral 
load by day 7, which further decreased through day 28, despite most 
participants being immunocompromised and all being infected with 
Omicron subvariants. Reduced activity for sotrovimab has been re
ported for some Omicron variants (relative to Wuhan-Hu-1 wild 
type) based on in vitro neutralization assays.26 However, it remains 
unclear if reduced in vitro activity translates to reduced clinical ef
fectiveness, especially for antibodies such as sotrovimab that also 
have potent effector functions.27,28 Indeed, other studies using in 
vitro methods have reported that sotrovimab retains neutralizing 
activity against Omicron variants at clinically relevant concentra
tions.29,30 Several studies have also indicated that sotrovimab is ef
fective against Omicron variants in the real-world clinical setting, 
including in high-risk immunocompromised patients.26,31–34 In ad
dition, a recent systematic literature review that included 14 ob
servational studies and evaluated clinical outcomes associated with 

sotrovimab use among high-risk participants during Omicron BA.2 
and BA.5 predominance reported similar low rates of all-cause 
hospitalization or mortality (1.7–2.0% during BA.2; 3.4% during 
combined BA.2 and BA.5 periods).35 At day 28 of LUNAR, 83.5% of 
participants (n = 162/194) had undetectable viral load compared 
with 93.2% (n = 261/280) and 80.6% (50/62) in the sotrovimab 
500 mg IV arm of COMET-TAIL and COMET-PEAK (Part B), respec
tively. 

Participants in the LUNAR study were infected with different 
SARS-CoV-2 viral variants, which may impact viral clearance. 
Sotrovimab had a 22.6-fold shift in activity against Omicron BA.5 in 
in vitro neutralization assays,26 and the spike amino acid sequence 
for Omicron BA.5.1, BA.5.2, BA.5.2.1 and BE.1 is the same as Omicron 
BA.5. As such, viral clearance would be expected to be similar across 
these variants. Although no formal comparison was made, VL 
clearance across these variants appeared similar, with median viral 
load below the lower limit of quantitation at Day 14 and below the 
lower limit of detection at Day 28. 

A smaller proportion of participants in LUNAR who had TE sub
stitutions at day 14 (5/18 [27.8%]) achieved undetectable virus at day 
28 than participants with no TE substitutions at day 14 (22/30 
[73.3%]). This implies that in this small number of participants, the 
presence of TE epitope substitutions at day 14 potentially con
tributed to the continued virus detection at day 28. Only one of 32 
participants with detectable viral load at day 28 definitely had no TE 
sotrovimab epitope substitutions, with substitutions detected in the 
other 11 participants with available sequence (and sequencing gaps 
in all others). Of the 11 participants who experienced viral rebound 
and had detectable viral load at day 28, five had TE substitutions in 
the sotrovimab epitope at day 28. However, none of the participants 
with viral rebound who were positive for viral RNA at day 28 ex
perienced COVID-19 disease progression during the study (albeit 
two participants were admitted to the hospital for non-COVID-19- 
related reasons). 

Some study limitations should be considered. Firstly, the LUNAR 
study only included sites in England and Wales, which may not be 
representative of the rest of the UK or elsewhere. Secondly, this was 
a single-arm observational study, which potentially limits any in
ference about the association between sotrovimab and the devel
opment of novel viral mutations. However, inclusion of an untreated 
control arm would have been unethical, while an active comparator 
arm would have potentially introduced bias (eg, confounding by 
indication). Thirdly, only descriptive analyses were performed, with 
no adjustments for differences in patient characteristics; therefore, 
definitive conclusions cannot be drawn about the clinical relevance 
of the reported TE substitutions. Finally, eight non-im
munocompromised patients were included, potentially biasing 
findings in favor of sotrovimab; however, they account for only 3.7% 
of the study population, so their impact on results is likely to be 
minimal. Additional limitations include: the limited duration of 
follow-up may have impacted the development of resistance if it 
occurred later in cases of prolonged infection; post-baseline swabs 
were self-collected by participants and may not have been handled 
correctly; there is potential for false-negative results due to variable 
distribution of virus across the respiratory tract36; the one reported 
death may represent observer bias as the cause was not formally 
evaluated (beyond the investigator’s opinion); further outcome 
classification may have occurred due to mixed infections not being 
detected through sequencing; we did not collect data on levels of 
SARS-CoV-2 antibodies before study participants received so
trovimab, and so are unable to comment on the possible impact of 
such antibodies on viral clearance. 

In conclusion, in this immunocompromised population with 
COVID-19 who received early sotrovimab treatment, most partici
pants (83.5%) experienced substantial reductions in viral load by day 
28. TE substitutions were seen in the sotrovimab epitope, including 
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substitutions known to cause reduced susceptibility in in vitro 
neutralization assays. Several TE substitutions were numerically 
associated with persistence of virus. 
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