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Abstract

Background The impact of the constantly evolving severe acute respiratory syndrome coronavirus 2 on the
effectiveness of early coronavirus disease 2019 (COVID-19) treatments is unclear. Here, we report characteristics
and acute clinical outcomes of patients with COVID-19 treated with a monoclonal antibody (mAb; presumed to be
sotrovimab) across six distinct periods covering the emergence and predominance of Omicron subvariants (BA.1,
BA.2,and BA.5) in England.

Methods Retrospective cohort study using data from the Hospital Episode Statistics database from January 1-July
31,2022. Included patients received a mAb delivered by a National Health Service (NHS) hospital as a day-case, for
which the primary diagnosis was COVID-19. Patients were presumed to have received sotrovimab based on NHS data
showing that 99.98% of COVID-19-mAb-treated individuals received sotrovimab during the study period. COVID-19-
attributable hospitalizations were reported overall and across six distinct periods of Omicron subvariant prevalence.
Subgroup analyses were conducted in patients with severe renal disease and active cancer.

Results Among a total of 10,096 patients, 1.0% (n=96) had a COVID-19-attributable hospitalization, 4.6% (n=465)
had a hospital visit due to any cause, and 0.3% (n=27) died due to any cause during the acute period. COVID-19-
attributable hospitalization rates were consistent among subgroups, and no significant differences were observed
across periods of Omicron subvariant predominance.

Conclusions Levels of COVID-19-attributable hospitalizations and deaths were low in mAb-treated patients and
among subgroups. Similar hospitalization rates were observed whilst Omicron BA.1, BA.2, and BA.5 were predominant,
despite reported reductions in in vitro neutralization activity of sotrovimab against BA.2 and BA.5.
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Introduction

Coronavirus disease 2019 (COVID-19), which is caused
by infection with the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has been associated with a
substantial clinical and economic burden worldwide [1,
2].

Sotrovimab is a dual-action Fc-engineered human
monoclonal antibody (mAb) that was developed for the
treatment of COVID-19 and targets a conserved epitope
in the SARS-CoV-2 spike protein distinct from the angio-
tensin-converting enzyme-2 receptor binding motif [3].
The phase 2/3 COVID-19 Monoclonal antibody Efficacy
Trial-Intent to Care Early (COMET-ICE; NCT04545060)
trial assessed the efficacy and safety of sotrovimab
administered intravenously in high-risk patients with
mild-to-moderate COVID-19 and was conducted dur-
ing a period of wildtype SARS-CoV-2 predominance.
Final results for the primary endpoint showed a 79% (95%
confidence interval [CI]: 50-91%, P<0.001) relative risk
reduction in all-cause>24-hour hospitalization or death
with sotrovimab treatment compared with placebo [4].

Sotrovimab received approval from the European Med-
icines Authority [5] and Medicines & Healthcare prod-
ucts Regulatory Agency in December 2021 [6] for the
ambulatory treatment of mild-to-moderate COVID-19
in adults and adolescents (=12 years of age) who are at
increased risk of developing severe disease. Sotrovimab
is administered as a day-case intravenous infusion, where
the patient is admitted electively with the intention of not
using a hospital bed overnight [6]. In addition to sotro-
vimab, high-risk patients with COVID-19 in the UK can
also be eligible for early treatment with nirmatrelvir/rito-
navir, molnupiravir, or remdesivir [7, 8].

In vitro pseudotyped viral assays have assessed the
neutralization activity of sotrovimab against Omicron
variants, with 2.7-, 16-, and 22.6-fold changes in half-
maximal inhibitory concentration vs. wild type reported
for BA.1, BA.2, and BA.5, respectively [3, 9]. The clini-
cal implications of reduced in vitro neutralization are
unknown, and there is no validated clinical pharmacol-
ogy model for sotrovimab that can reliably predict clini-
cal efficacy from in vitro neutralization.

Here, we describe the real-world use of sotrovimab, as
well as clinical outcomes in a population with assumed
treatment with sotrovimab for the management of high-
risk patients with COVID-19 in National Health Service
(NHS) hospitals across England, at times when Omicron
BA.1, BA.2, and BA.5 were predominant.

Methods

Study design and data source

This was a retrospective cohort study using data from
the Hospital Episode Statistics (HES) database. HES is a
data warehouse containing records of hospital diagnoses,
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procedures, treatments, health care resource utilization,
and associated costs for all patients admitted to NHS
hospitals in England.

Identification of presumed sotrovimab administration

HES describes diagnoses and procedures associated
with episodes of care without direct reporting of phar-
macy data. While we were unable to directly ascertain
sotrovimab administration, weekly data for individu-
als receiving COVID-19 treatments showed that, during
the study period, the vast majority of non-hospitalized
patients being treated with a mAb were actually treated
with sotrovimab (30,234 patients out of a total of 30,241
[99.98%]— as per the report published on January 5, 2023)
[10]. As such, episodes identified as day-case admis-
sions that were associated with both a primary diagno-
sis of COVID-19 (International Statistical Classification
of Diseases and Related Health Problems 10th revision
[ICD-10] U07.1) [11] and a record of intravenous mAb
administration (OPCS-4x89.2, per NHS Digital guid-
ance) [12] were deemed to represent sotrovimab admin-
istration for the purposes of this study. The ICD-10 U07.2
code, which translates to “COVID-19, virus not identi-
fied” as per the World Health Organization IDC-10 2019
guidance, was used to confirm absence of COVID-19
diagnosis [11].

Population

To be eligible for inclusion, patients had to have a record
of mAb administration (OPCS-4x89.2) within a spell
occurring between January 1 and July 31, 2022 that was
identified as a day-case admission and associated with a
primary diagnosis of COVID-19 (ICD-10 U07.1) in the
HES database. The start date of the earliest qualifying
spell was considered a patient’s index date and the spell
was considered the index spell. To be included in analy-
ses, patients had to be aged>12 years as of their index
date.

To further ensure we identified mAb administrations
that were most likely to be sotrovimab, patients whose
index spell had a length of stay greater than 1 day or who
had another record associated with a mAb administra-
tion in the 28 days prior to index (or following the first
event other than where given as part of inpatient care in
the study period), were excluded from the study.

The baseline period, during which comorbidities were
identified, was defined as the 365 days prior to the index
date. The 365-day period was chosen so that long-term
conditions requiring infrequent hospital visits were
identified, and to minimize the capture of conditions no
longer affecting patients. Comorbidities were assessed
throughout all patient history, apart from active cancer
(which was classified as receiving radiotherapy in the 6
months prior to index and/or chemotherapy in the 12
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months prior to index) and stem cell transplants (in the
12 months prior to index) [13]. A patient’s acute period,
during which outcomes were evaluated, was defined as
the 28 days following the index date.

Study periods

The study was divided into six distinct periods that
reflected the dynamics of Omicron BA.1, BA.2, and BA.5
subvariant activity (Table 1). These periods were defined
based on the prevalence of SARS-CoV-2 infections with
these variants (ecological study design), informed by
sequencing data that were reported in the weekly techni-
cal briefing reports published by the UK Health Security
Agency [14].

Patient characteristics and study outcomes

Patient characteristics (age, sex, ethnicity, presence of
specific comorbidities that indicate a high risk of devel-
oping severe COVID-19, and previous admissions for
COVID-19) collated from already available baseline data
or information captured during the index spell were
described for the overall cohort.

The primary outcomes of this study— COVID-19-at-
tributable hospitalizations and all-cause hospitalizations
and deaths— were captured during the 28-day post-index
acute period. A COVID-19-attributable hospitalization
was defined as a hospital visit in which COVID-19 was
listed in the primary diagnosis field during the acute
period. All-cause hospitalizations were defined as any
hospital visits that occurred during the acute period.
Deaths reported in the acute period were also reported.

The secondary outcomes of this study described the
proportion of patients treated during each of the six
distinct 3- to 8-week periods of Omicron subvariants
activity; the occurrence of COVID-19-attributable hos-
pitalizations during the acute period was described for
each of the six periods, and treatment outcomes were
compared between period 1 and the other five periods.

Table 1 Study periods

Period Omicron subvariant prevalence  Duration
[13]
Period 1 BA.2 prevalence < 25% January 1-February
(predominant variant: BA.1) 6,2022
Period 2 BA.2 prevalence>25% but <75%  February 7-Febru-
ary 27,2022
Period 3 BA.2 prevalence >75% February 28-May
1,2022
Period 4° BA.5 prevalence < 25% May 2-May 31, 2022
Period 5 BA.5 prevalence>25% but <75%  June 1-July 3,2022
Period 6 BA.S5 prevalence >75% July 4-July 31,2022

2 Starting with period 4, a declining prevalence of Omicron BA.2 and increasing
prevalence of Omicron BA.5 was observed; the main circulating variants were
Omicron BA.4 and BA.5
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Primary outcomes were also reported in two subpopu-
lations of interest: severe renal disease or active cancer.
Severe renal disease (based on ICD-10 diagnosis codes)
included patients with stage 4 or 5 chronic kidney dis-
ease, those in receipt of peritoneal dialysis or hemodialy-
sis, or those who had undergone kidney transplant (the
latter group were not counted in the solid organ trans-
plant recipients). Active cancer was defined as patients
with cancer (based on a relevant cancer code at any time
prior to assumed sotrovimab administration) who had
received chemotherapy or radiotherapy within the 12
months prior to their index date.

Data analysis

Continuous variables, such as age, were summarized
using mean, standard deviation, median, interquartile
range, and range. Categoric variables, such as sex, were
described using frequencies and percentages. Small num-
ber suppression was applied for all small numbers up to,
and including, seven by being rounded to the nearest
five (regardless of the actual number). These values were
replaced with an asterisk.

Incidence rates (per 100 patient-days) within 28 days
were calculated as the number of hospitalizations divided
by the total person time observed in days and amplified
by 100. To compare incidence rates between period 1
(Omicron BA.1 predominance and BA.2 prevalence of
less than 25%) and each of the other five periods, a mul-
tivariate Poisson regression model was used to estimate
incidence rate ratios and associated confidence intervals
for each period. The estimates were adjusted for patient
age, previous COVID-19 admission, evidence of at least
one high-risk comorbidity in the patient record, and time
period of index.

Results

Patient demographics and baseline characteristics

In total, 10,096 patients were eligible for inclusion in the
study (Table 2). The mean age of patients was 56.4 years
and 42.0% of the study population was female (n=4238).
The percentage of patients who had a previous hospital
admission in which COVID-19 was listed as a primary or
underlying diagnosis was 3.0% (n=298). The percentage
of patients with evidence of at least one comorbidity was
lowest (72.7%) in period 3 and highest (75.8%) in period
1, with no (descriptive) trend across the periods. Of the
high-risk comorbidities, the most frequently reported
were immune-mediated inflammatory disorders (IMIDs;
43.0%, n=4337), severe renal disease (14.1%, n=1422),
rare neurologic conditions (10.4%, n=1053), and active
cancer (9.0%, n=910). There was no evidence of high-
risk comorbidities (based on available diagnosis codes) in
26.1% (n=2633) of included patients.
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Table 2 Patient characteristics

Characteristic Patients
(n=10,096)

Age, years

Mean (SD) 56.40 (16.4)

Median (IQR) 57 (44-69)
Age group, years, n (%)

12-54 4412 (43.7)

55-64 2278 (22.6)

065-74 1961 (19.4)

>7/5 1445 (14.3)
Female sex, n (%) 4238 (42)
Ethnicity, n (%)°

White 6955 (68.9)

Asian/Asian British 619 (6.1)

Black/Black British/Caribbean or African 239 (24)

Mixed 114.(1.1)

Other 329 (3.3)

Unknown 1840 (18.2)
Previous admission for COVID-19, n (%) 298 (3.0)
High-risk comorbidities, n (%)

Active cancer 910(9.0)

Down syndrome 107 (1.1)

HIV b

Immune deficiencies? 338(3.3)

Patients being treated for immune-mediated inflam- 4337 (43.0)
matory disorders®

Patients with hematologic diseases and stem cell 602 (6.0)
transplant recipients

Patients with liver disease 438 (4.3)

Rare neurologic conditions’ 1053 (10.4)

Severe renal disease 1422 (14.1)

Solid organ transplant recipients 280 (2.8)
No comorbidity, n (%) 2633 (26.1)

? Percentages calculated based on removal of “unknown” group from the
denominator;

b Small number suppression applied
¢ As defined by the UK Medicines & Healthcare products Regulatory Agency [13]

4 common variable immunodeficiency; undefined primary antibody deficiency
on immunoglobulin (or eligible for IgG); hyper-lgM syndromes; Good’s
syndrome; severe combined immunodeficiency; autoimmune polyglandular
syndromes/autoimmune polyendocrinopathy, ectodermal dystrophy; primary
immunodeficiency associated with impaired type | interferon signalling;
X-linked agammaglobulinaemia (and other primary agammaglobulinaemias);
any patient with a secondary immunodeficiency likely to be eligible for receipt
of immunoglobulin replacement therapy

€ IMID treated with rituximab or other B cell depleting therapy in the
last 12 months; IMID with active/unstable disease on corticosteroids,
cyclophosphamide, tacrolimus, cyclosporin or mycophenolate; IMID with stable
disease on either corticosteroids, cyclophosphamide, tacrolimus, cyclosporin
or mycophenolate; IMID patients with active/unstable disease including those
on biological monotherapy and on combination biologicals with thiopurine or
methotrexate

f multiple sclerosis; motor neurone disease; myasthenia gravis; Huntington’s
disease

COVID-19, coronavirus disease 2019; HIV, human immunodeficiency virus;
IMID, immune-mediated inflammatory disorders; IQR, interquartile range; SD,
standard deviation
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Table 3 Overall acute period (28 days following index)

outcomes

Outcome Patients
(n=10,096)

COVID-19-attributable hospitalization, n (%) 96 (1)

Any-cause hospitalization, n (%) 465 (4.6)

All-cause deaths, n (%) 27(0.3)

COVID-19, coronavirus disease 2019

Table 4 Acute period outcomes (28 days following index):
patients with severe renal disease and active cancer

Outcome Severe renal Active
disease cancer
(n=1422) (n=910)

COVID-19-attributable hospitalization, 18 (1.3) 10(1.1)

n (%)

Any-cause hospitalization, n (%) 97 (6.8) 89 (9.8

All-cause deaths, n (%)
COVID-19, coronavirus disease 2019

Acute period outcomes

Acute period outcomes during the full study period (Jan-
uary 1-July 31, 2022) are presented in Table 3. COVID-
19-attributable hospitalizations were recorded in 1.0%
(n=96) of patients; 72% of patients with a non-elective
COVID admission event and 74% of those with no event
had evidence of at least one comorbidity. Among the 96
patients with a COVID-19-attributable hospitalization,
49 had an IMID diagnosis (1.1% of all patients who had
an IMID comorbidity). The percentage of patients who
had a hospital visit due to any cause during the acute
period following their sotrovimab treatment was 4.6%
(n=465). Overall, 0.3% (n=27) of patients were recorded
as having died due to any cause during the acute period.

Acute period outcomes for patients with advanced renal
disease and active cancer

Among 1422 patients with severe renal disease, 1.3%
(n=18) had a COVID-19-attributable hospitalization
during the acute period, 6.8% (1=97) had a hospitaliza-
tion due to any cause, and 0.3% (n=4) died due to any
cause (Table 4).

Out of 910 patients who were identified as having an
active cancer, 1.1% (#=10) had a COVID-19-attributable
hospitalization during the acute period, 9.8% (n=89) had
a hospitalization for any cause, and 0.8% (n=7) died due
to any cause (Table 4).

Acute period outcomes across periods of Omicron
subvariants prevalence

Acute period outcomes according to the time of diagno-
sis in the six periods of Omicron subvariants prevalence
are shown in Table 5. The proportions of patients with a
COVID-19-attributable hospitalization across periods
1 to 6 were 1.0% (n=22/2102), 1.3% (n=13/993), 1.0%
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Table 5 Acute period outcomes (28 days following index) across periods of Omicron subvariants prevalence

Outcome Period 1 Period 2 Period 3 Period 4 Period 5 Period 6
(BA.1 predominant, (25% > BA.2 (BA.2>75% (BA.5<25% (25% >BA.5 (BA.5>75%
BA.2<25% prevalence) <75% prevalence) prevalence) prevalence) <75% prevalence) prevalence)
(n=2102) (n=993) (n=3884) (n=573) (n=1161) (n=1383)

COVID-19-attributable hospital- 22 (1.0) 13(1.3) 37(1.0) 6 (1.0) 16 (1.4) 10(0.7)

ization, n (%)

Incidence rate per 100 0.040 0.050 0.036 0.040 0.052 0.028

patient-days

Incidence rate ratio® REF 1.16 0.76 0.8 1.07 0.56

(95% Cl) (0.58-2.31) (0.44-1.30) (0.32-1.99) (0.56-2.06) (0.26-1.19)

P-value REF 067 0.31 0.63 0.83 0.13

2 Incidence of hospitalization = (hospitalizations observed/total person time in days) x 100

Cl, confidence interval; COVID-19, coronavirus disease 2019; REF, reference group

(n=37/3884), 1.0% (n=6/573), 1.4% (n=16/1161), and
0.7% (n=10/1383), respectively. This equated to an inci-
dence rate per 100 patient-days of 0.040 for period 1,
0.050 for period 2, 0.036 for period 3, 0.040 for period 4,
0.052 for period 5, and 0.028 for period 6. A multivariate
Poisson regression model found no evidence of signifi-
cant differences in incidence of COVID-19-attributable
hospitalizations for periods 2—6 (pvalues ranged from
0.13 to 0.83) relative to period 1 adjusted for age at diag-
nosis, previous admission for COVID-19, or evidence of
at least one high-risk condition (Table 5).

Discussion

We investigated patient characteristics and outcomes
(COVID-19-attributable hospitalizations, all-cause hos-
pitalizations, and deaths) in patients diagnosed with
COVID-19 who received sotrovimab administered in
NHS hospitals across England. The results of this study
demonstrate that patients who were treated with sotro-
vimab in England between January 1 and July 31, 2022
experienced low levels of COVID-19-attributable hos-
pitalizations during the 28 days following treatment
administration. COVID-19-attributable hospitalizations
were also low in subgroups of patients with severe kidney
disease and active cancers. The most frequently reported
high-risk comorbidity was an IMID (n=4337; 43% of
included patients); the therapeutic approach to COVID-
19 in these patients is a subject of debate [15, 16]. In the
present study, the observed rate of COVID-19-attribut-
able hospitalization among patients with an IMID (1.1%)
was similar to that reported for the overall population
and other subgroups. Continuous low rates of clinical
outcomes such as all-cause and COVID-19-attributable
hospitalizations or deaths were also reported across sub-
variant predominance periods (BA.1, BA.2, and BA.5).
Moreover, the analysis of COVID-19-attributable hospi-
talization rates between Omicron BA.1 (period 1), BA.2
(periods 2 and 3), and BA.5 activity (periods 4—6) indi-
cated that there was no evidence of difference between
period 1 and the other five periods.

The lack of pharmacy data in HES required indirect
identification of assumed treatment with sotrovimab,
which is a potential limitation of our study. However,
we consider HES to be the most appropriate source of
data for our study, as it provides comprehensive details
of hospital care in England [17]. In addition, the patient
selection algorithm was based on commissioning guide-
lines for use of sotrovimab, which should increase confi-
dence in the indirect identification. Moreover, 99.98% of
non-hospitalized patients who were treated with a mAb
during the study period received sotrovimab [10]. Our
results are consistent with those from a study, conducted
between December 16, 2021, and February 10, 2022,
using the OpenSAFELY-TPP platform, which reported
that 0.96% of patients confirmed to have been treated
with sotrovimab had a COVID-19-attributable hospital-
ization or death within 28 days of treatment [18]; in our
study, 1.0% of patients who were assumed to have been
treated with sotrovimab experienced a COVID-19-attrib-
utable hospitalization in the 28-day post-treatment acute
period. The results are also similar to those of another
recently completed analysis that used data from the Dis-
cover database in Northwest London, which reported
0.7% of patients confirmed to have been treated with
sotrovimab experiencing a COVID-19-attributable hos-
pitalization during the 28 days following treatment (study
period was December 1, 2021-May 31, 2022, with sub-
variant predominance as follows: Omicron BA.1 from
December 1, 2021—February 28, 2022, and Omicron BA.2
from March 1-May 31, 2022) [19]. Similarly, our findings
of low rates of COVID-19-attributable deaths and hos-
pitalizations in patients with advanced kidney disease
are consistent with those from a recent study in non-
hospitalized patients with COVID-19 on kidney replace-
ment therapy; treatment with sotrovimab resulted in a
substantially lower risk of severe COVID-19 outcomes
compared with molnupiravir during periods of Omicron
BA.1 through to BA.5 subvariant dominance [20]. Finally,
our findings are also consistent with the most recent data
from the OpenSAFELY-TPP platform, comparing the
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effectiveness of sotrovimab and nirmatrelvir/ritonavir
in preventing severe COVID-19 outcomes when differ-
ent subvariants of Omicron were dominant [21]; the risk
of severe outcomes was similar between the treatment
groups, with no changes observed due to circulation of
the BA.5 subvariant.

Recent studies have demonstrated that the Omicron
BA.2 variant is similar in severity to the Omicron BA.1
variant [14, 18, 22, 23], although it may have increased
severity in certain populations such as the elderly [24].
Our large, population-based study across England con-
tributes to the overall favorable weight of evidence to
support the clinical benefit of sotrovimab as an early
treatment for COVID-19 through Omicron subvari-
ant predominance periods, especially for patients at
higher risk of developing severe symptoms, such as those
with severe renal diseases and active cancer. Moreover,
our findings also confirm those of a recent study that
reported similar proportions of hospital admissions
between sequence-confirmed Omicron BA.1 and BA.2
cases treated with sotrovimab [25]. In addition, our study
further extends these findings by also assessing patients
treated during periods of Omicron BA.5 prevalence.

These data, in conjunction with preclinical data sup-
porting in vitro and in vivo antiviral activity of sotrovimab
against Omicron BA.2 and Omicron BA.5 variants, rein-
force the lack of validated models to predict correlates of
efficacy based solely on in vitro neutralization [26, 27].
The variability of in vitro results, based on cell culture
and assay systems and a lack of models to incorporate
the role of Fc effector function (which triggers the body’s
own innate immune cells to fight SARS-CoV-2 infection,
thus contributing to sotrovimab effectiveness), may also
compromise the ability to reproduce clinical effects in
vitro. Further investigation into the relationship between
in vitro and in vivo antiviral activity would be valuable,
for example through additional preclinical models or ran-
domized controlled trials (although the latter are difficult
to conduct in the context of a constantly evolving vari-
ant landscape). In lieu of further studies and evidence,
the totality of available evidence including in vitro, in
vivo, and observational data should be considered when
determining treatment options for early SARS-CoV-2
infection.

We used an adjusted multivariate Poisson regression
model to estimate incidence rate ratios, although we can-
not exclude the possibility that unmeasured confounders
(such as severity of symptoms) impacted our findings.
However, since the eligibility criteria for receiving sotro-
vimab were similar in the periods of BA.1 and BA.2
variant predominance, there is no reason to expect a dif-
ference in symptom severity between the periods.

Another important limitation of this study is the sin-
gle-arm design, which prevented any comparison with a
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reference group of patients. Administration of oral anti-
virals is not captured within HES due to the lack of phar-
macy data; therefore, comparison with these agents (or
confirmation of untreated groups) was not feasible with
this data source. The absence of accurate data for SARS-
CoV-2 positive infections in the community also contrib-
uted to the absence of an untreated comparator group. In
addition, comorbidities are known to be under-reported
in the HES database [28], so adequately controlling for all
potential confounders would be difficult.

The known under-reporting of comorbidities within
the HES database means that the characterization of
high-risk comorbidities amongst sotrovimab-treated
patients may be incomplete. In the current study, 26%
of the total population did not have any comorbidities
recorded. Moreover, recording only the comorbidities
that have been noted as part of hospital in- or outpatient
activity will also introduce bias towards identification of
clinically impactful and active comorbidities. Further-
more, the classification of each patient as a high-risk
case relies on the associated diagnoses being recorded
with an admission event for the identified patients. This
may result in underestimation of some high-risk condi-
tions, further compounded by the lack of pharmacy data
on prescribed medicines. Also, as a given comorbid-
ity has to have been severe enough to warrant review in
hospital, and as many regular reviews of chronic condi-
tions were likely deprioritized during the pandemic, this
may have contributed to under-reporting. As a high-cost
drug, sotrovimab is unlikely to be approved for patients
without a diagnosis fitting the eligibility criteria in the
latest guidance [13]. Within this cohort, the variable, as
described, could then more strictly be interpreted as act-
ing as a proxy for those patients requiring recent hospital
care where their diagnosis is noted.

Confirmatory polymerase chain reaction test results for
COVID-19 were not available for the patients included
in this study. We therefore used sequence analysis data
published by the UK Health Security Agency as a proxy
for the Omicron subvariants most likely to be in circu-
lation during the different study periods; as a result,
there is a risk of ecological bias. However, initial studies
suggest clinical coding of COVID-19 in HES is of good
quality (England 2021), and an expanded COVID-19
clinical coding policy had been in place for over a year
at the time of the study period, so impacts on our find-
ings due to uncertainty around subvariant classification
is expected to be minimal [29, 30]. It is not possible to
consistently distinguish planned and unplanned single
overnight stays in HES data; therefore, in order to restrict
included patients to the directed use of sotrovimab, all
overnight stays were excluded. This may exclude some
patients who were effectively hospitalized on Day 0 fol-
lowing their treatment, although they would have to
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deteriorate substantially immediately after receiving
their sotrovimab treatment and would probably not be
eligible to receive sotrovimab in the NHS in England
[6]. Also, COVID-19 vaccination status, which is likely
linked to the probability of subsequently being admitted
due to COVID-19, was not available in the study dataset.
However, vaccination rates in the study population are
expected to be higher than in the general population due
to their higher risk for poor COVID-19 outcomes and a
longer time in which the vaccine was available to them.
Lastly, since the study aimed to assess acute clinical out-
comes (up to 28 days from treatment administration), we
are unable to report data for outcomes beyond this time
period, including COVID-19 relapse or SARS-CoV-2
reinfection.

Conclusion

Patients assumed to have been treated with sotrovimab
experienced low levels of COVID-19-attributable hos-
pitalizations and all-cause deaths across periods of dif-
ferent Omicron subvariant prevalence. The results were
consistent within subgroups of patients with severe
renal disease and active cancer, as well as across periods
of Omicron BA.1, BA.2, and BA.5 subvariant activity.
No evidence of differences in hospitalization rates were
observed during different periods aligned with preva-
lence of Omicron BA.1 and periods of BA.2 or BA.5 sub-
variant predominance.
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