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METHODS

BACKGROUND 

• Sotrovimab (VIR-7831) is an Fc-engineered human monoclonal antibody targeting a conserved 

epitope of the SARS-CoV-2 spike protein and contains the “LS” modification to increase half-life.

• Sotrovimab neutralizes spike protein variants of concern in vitro, including Alpha, Beta, Gamma, 

Delta, Epsilon, and Omicron.1

• COMET-ICE (NCT04545060) is a randomized, double-blind, multicenter, placebo-controlled, Phase 

3 study that evaluated the efficacy of sotrovimab for the treatment of mild-to-moderate COVID-19 in 

non-hospitalized participants with at least 1 risk factor for severe disease progression.2,3

OBJECTIVES

• The objectives of this virology resistance analysis for the COMET-ICE 

study are:

• To identify circulating SARS-CoV-2 variants of concern or 

variants of interest (VOC/VOIs) in COMET-ICE participants.

• To identify and characterize amino acid substitutions in the 

spike protein of SARS-CoV-2 in COMET-ICE participants.

Sequence Analysis

• Nasopharyngeal swab samples were collected from all participants 

pre-treatment (baseline) and at follow-up visits (post-baseline). High-throughput 

sequencing of the SARS-CoV-2 spike gene was conducted using Illumina MiSeq

with primers derived from the CDC protocol4 for samples with viral load above 

4.5 log10 copies/mL. Amino acid substitutions were reported against reference 

sequence Wuhan-Hu-1 (GenBank: MN908947.3) using a threshold of 

≥5% allelic frequency (AF). 

• Prevalence of VOC/VOIs were evaluated using characteristic spike 

substitutions as defined by the WHO.5

• Baseline, post-baseline, and treatment-emergent substitutions were 

evaluated at sotrovimab epitope positions (332, 333, 334, 335, 336, 

337, 339, 340, 341, 343, 344, 345, 346, 354, 356, 357, 358, 359, 360, 

361, 440, 441, and 509). Treatment-emergent amino acid substitutions 

were defined as any substitution that was detected in a post-baseline 

sample at ≥5% AF but was not detected in the corresponding baseline 

sample at ≥5% AF.

Phenotypic analysis

• Phenotypic analyses of sotrovimab epitope 

substitutions detected in COMET-ICE 

participants were conducted using a 

pseudotyped virus assay.

• To evaluate the susceptibility of epitope 

substitutions to sotrovimab, amino acid 

substitutions were introduced into the 

SARS-CoV-2 spike coding sequence and 

assessed in a SARS-CoV-2 VSV-pseudotyped 

virus neutralization assay. 

• Half-maximal effective concentration (EC50) 

values were determined, and results are reported 

as the fold-change in EC50 relative to wild-type 

(NCBI reference number YP_009724390.1).
Study enrollment was done during August 2020-March 2021.

Participants with samples that were unavailable or had viral load below the limit of 

the sequencing assay were not included in the sequence analysis. 
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Table 1. Summary of VOC/VOIs and Single Substitutions of Interest 

Detected in COMET-ICE Participants 
Figure 1. Viral Load Profiles for Participants with VOC/VOIs Detected at >2% Prevalence 

in COMET-ICE 

Clinical Outcome and Activity Against VOC/VOIs

• Of the participants carrying VOC/VOIs or a single substitution of interest, 10 of 191 met the 

primary clinical endpoint for progression to hospitalization >24 hours or death due to any 

cause (sotrovimab: 2 of 94; placebo: 8 of 97). 

• Overall, infection with VOC/VOIs or SARS-CoV-2 carrying key individual substitutions of 

interest was not correlated with progression in sotrovimab-treated participants.

• Sotrovimab retains in vitro neutralization activity against pseudotyped virus expressing 

spike variants detected in COMET-ICE participants:

• Alpha, Epsilon, Gamma, Iota, Lambda, Zeta, and B.1.1.519 spike variants.

• Spike amino acid substitutions L452R, S477N, E484K, S494P, or N501Y.

a Clinical progression was defined as hospitalization >24 hours or death due to any cause.
b Participants with single amino acids of interest did not have the full complement of mutations characteristic of a VOC/VOI.

• VOC/VOIs were detected in 151 COMET-ICE participants. 

• 40 participants were not infected with a VOC/VOI but did have an occurrence 

of L452R, S477N, E484K, S494P, or N501Y single substitutions of interest.

Median viral load is shown in blue in the graphs.

Variant

n (%)
Primary Clinical 

OutcomeaPlacebo Arm 

(N=358)

Sotrovimab Arm 

(N=338)
Total (N=696)

VOC/VOI

Alpha (B.1.1.7) 31 (8.7) 35 (10.4) 66 (9.5)

1 sotrovimab and 

2 placebo 

progressors

Epsilon 

(B.1.427/B.1.429)
22 (6.2) 16 (4.7) 38 (5.5)

1 sotrovimab 

progressor

Gamma (P.1) 5 (1.4) 9 (2.7) 14 (2.0)
3 placebo 

progressors

Iota (B.1.526) 5 (1.4) 4 (1.2) 9 (1.3) No progression

Lambda (C.37) 1 (0.3) 0 1 (0.1) No progression

Zeta (P.2) 9 (2.5) 6 (1.8) 15 (2.2)
2 placebo 

progressors

B.1.1.519 3 (0.8) 5 (1.5) 8 (1.2)
1 placebo 

progressor

Beta, Delta, Eta, 

Kappa, Mu, and 

Omicron

0 0 0 -

Total VOC/VOIs 76 (21.2) 75 (22.2) 151 (21.7) -

Single amino acid substitutions of interestb

E484K 1 (0.3) 2 (0.6) 3 (0.4) No progression

L452R 6 (1.7) 3 (0.9) 9 (1.3) No progression

N501Y 4 (1.1) 4 (1.2) 8 (1.2) No progression

S477N 5 (1.4) 6 (1.8) 11 (1.6) No progression

S494P 3 (0.8) 1 (0.3) 4 (0.6) No progression

S494P+N501Y 2 (0.6) 3 (0.9) 5 (0.7) No progression

Total

(All Variants) 
97 (27.1) 94 (27.8) 191 (27.4) -
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Epitope Substitutionsa

Average Fold Change 

in EC50 Relative to 

Wild-Typeb

L335F, L335S, G339C, N343S, 

N343Y, A344P, A344V, R346I, 

R346G, N354K(+T95I), K356N, 

K356R, R357I, I358V, S359G, 

N360D

<3

P337H 5.13

P337L, P337R, E340A, E340K, 

E340V
>100

C336R, C336S, E340STOP, 

N343del, C361T, C361F, R509I
NDc

Figure 2. Viral Load Profiles for Participants with Epitope Substitutions

Table 3. Neutralization Activity of Sotrovimab 

Against Epitope Substitutions Detected in 

COMET-ICE Participants

Table 2. Summary of Epitope Substitutions Detected at ≥5% Allelic Frequency in 

COMET-ICE Participants at Baseline or Post-Baseline

Number of 

Participants

Epitope Amino Acid Substitutionsa

Sotrovimab Participants Placebo Participants

Baseline

(N=12)

Post-Baseline

(N=48)

Baseline

(N=7)

Post-Baseline

(N=8)

1
L335S, C336R, 

E340A, N343del

L335S, N343Y, A344V, 

R346G, N354K, 

N360D, R509I

L335F, G339C, E340STOP, 

R346I, R357I, I358V, 

S359G, C361F

C336S, A344P, 

K356R

2 N354K N343S, K356R, S359G K356N -

3 P337H P337R - -

≥4 C361Tb (4)

P337L (8), E340A (8), 

E340K (15), 

E340V (5), C361Tb (9)

P337H (4) C361Tb (5)

a ‘N’ represents the total number of participants with epitope substitutions at baseline or post-baseline. Participants with more than 1 epitope 

substitution detected at baseline or post-baseline visits were counted towards the total count for each substitution. For participants with multiple 

post-baseline visits with available sequence, substitutions detected at any visit were counted in the table. For substitutions detected in ≥4 participants 

at baseline or post-baseline, number of participants is listed in parenthesis. 
b An independent quality control analysis of sequence reads containing the C361T substitution determined that these reads were artifacts generated 

during library preparation and the reported C361T substitutions do not represent authentic amino acid changes.

Baseline, Post-Baseline, and Treatment-Emergent Epitope Substitutions

• Epitope substitutions were detected at baseline and post-baseline in:

• 3.9% (12/307) and 23.9% (48/201) of participants in the sotrovimab arm.

• 2.3% (7/309) and 3.5% (8/231) of participants in the placebo arm.

• Predominant epitope substitutions detected post-baseline were P337L/R and 

E340A/K/V in the sotrovimab arm (28/201), or C361T in the placebo arm (5/231).

• Treatment-emergent substitutions at epitope positions were detected in 

23.5% (40/170) of sotrovimab and 3.8% (7/182) of placebo-treated participants 

with paired baseline and post-baseline sequence data.

• P337L/R and E340A/K/V were the predominant treatment-emergent 

substitutions detected in sotrovimab-treated participants (14.1%, 24/170). 

These substitutions resulted in significant EC50 shifts (>100-fold) indicating 

reduced susceptibility to sotrovimab in vitro. Clinical Outcome and Activity Against Epitope Substitutions

• Of the participants carrying epitope 

substitutions, 1.8% (1/57) of sotrovimab-

treated and none (0/15) of the placebo-

treated participants met the primary 

endpoint for progression of hospitalization 

>24 hours or death due to any cause.

• The sotrovimab-treated participant who 

met the primary endpoint for progression 

had E340K detected post-baseline at 

Day 11 and Day 15 [≥99.8% AF] and 

was infected with the Epsilon variant

of SARS-CoV-2.

• Overall, detection of baseline or 

post-baseline epitope substitutions 

was not correlated with progression in 

sotrovimab-treated participants.

a Epitope substitutions with or without the common D614G substitution were 

introduced into the SARS-CoV-2 spike coding sequence and evaluated in a 

pseudotyped virus neutralization assay. b Fold change calculated relative to 

Wuhan-Hu-1 wild-type (or D614G for R346I and K356R). c Not determined 

(ND). Amino acid substitutions could not be evaluated due to poor expression 

of the spike protein containing the substitution.

Median viral load for participants with epitope substitutions is shown in blue. Median viral load for participants with P337 or E340 

substitutions is shown in green or orange, respectively.
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• VOC/VOIs circulating during the enrollment period of August 2020-March 2021 and detected in COMET-ICE participants included the Alpha, Epsilon, Gamma, 

Iota, Lambda, Zeta, and B.1.1.519 variants.

• Sotrovimab retains activity in vitro against pseudotyped virus expressing Alpha, Epsilon, Gamma, Iota, Lambda, Zeta, or B.1.1.519 spike variant proteins.

• Infection with VOC/VOIs or SARS-CoV-2 carrying key individual substitutions of interest (L452R, S477N, E484K, S494P, or N501Y) was not correlated with 

progression in sotrovimab-treated participants in the COMET-ICE study.

• Sotrovimab epitope substitutions at baseline were rare while post-baseline epitope substitutions occurred more frequently in participants from the sotrovimab arm 

compared with the placebo arm. 

• 32 sotrovimab-treated participants had a substitution detected at amino acid positions 337 or 340 of the spike protein at ≥5% allelic frequency at any visit

• The predominant post-baseline or treatment-emergent epitope substitutions detected in sotrovimab-treated participants included P337L/R and E340A/K/V. 

• P337L/R and E340A/K/V confer reduced susceptibility to sotrovimab in vitro using a pseudotyped virus system (>100-fold change in EC50).

• Sotrovimab retains activity in vitro against 16 out of 22 epitope substitutions with available data using a pseudotyped virus assay (<3-fold change in EC50).

• Of participants with epitope substitutions, 1.8% (1/57) of sotrovimab-treated and none (0/15) of the placebo-treated participants met the primary endpoint for 

clinical progression.

• No participants with P337L/R or E340A/V, and only one participant with E340K, met the primary endpoint for clinical progression.

• Overall, detection of baseline or post-baseline epitope substitutions was not correlated with clinical progression in sotrovimab-treated participants in the 

COMET-ICE study.


