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Aims: To evaluate the experience with use of sotrovimab following severe acute

respiratory syndrome coronavirus-2 (SARS-CoV-2) infection in high-risk groups.

Methods: In a nationwide, population-based cohort study, we identified all individ-

uals treated with sotrovimab (N = 2933) and stratified them by 4 high-risk groups:

(A) malignant haematological disease, (B) solid organ transplantation, (C) anti-CD20

therapy ≤1 year and (D) other risks. Cox regression analysis was used to calculate

hazard ratios for hospitalization, death and associated prognostic factors.

Results: Of 2933 sotrovimab-treated individuals, 83% belonged to high-risk groups

(37.6% haematological malignancy, 27.4% solid organ transplantation and 17.5%
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treatment with anti-CD20 ≤1 year). Only 17.8% had other risks (11.8% were preg-

nant, 10.7% primary immunodeficiency, 21.2% other malignancy, 4.3% received anti-

CD20 >1 year and 52.0% other/unknown causes). Within 90 days of infusion, 30.2%

were hospitalized and 5.3% died. The main prognostic factors were the predefined

high-risk groups, mainly malignant haematological disease and age ≥65 years. Num-

ber of COVID-19 vaccines (≥3) was associated with a decreased risk of hospitaliza-

tion. The Delta but not the Omicron BA.2 variant was associated with a higher risk of

death compared to the BA.1 variant.

Conclusion: More than 90% of the patients treated with sotrovimab belonged to the

very high-risk groups as described in the Danish guidelines. Sotrovimab-treated indi-

viduals remained at a high risk of hospitalization and death which was strongly associ-

ated with the underlying immunocompromised state and age. Having received >3

COVID-19 vaccines was association with decreased risk of death and hospitalization.

K E YWORD S

COVID-19, mAB, SARS-CoV-2, SARS-CoV-2 vaccines, sotrovimab

1 | INTRODUCTION

Immunocompromised patients are at increased risk for hospitalization,

progression to severe disease and death due to coronavirus disease

(COVID-19).1–5 These risks relative to immunocompetent individuals

persist despite COVID-19 immunization.6,7 In Denmark, immunocom-

promised individuals are recommended a fourth vaccine dose

6 months after the third vaccination.8

Sotrovimab is a monoclonal antibody (mAb) designed to prevent

progression of COVID-19 by targeting the highly conserved nonre-

ceptor binding motif (RBM) epitopes that are shared across many sar-

becoviruses resulting in neutralization of the virus.9 In a randomized,

placebo-controlled clinical trial (COMET-ICE) among nonhospitalized

unvaccinated individuals with mild–moderate COVID-19, sotrovimab

demonstrated therapeutic efficacy yielding a 89% risk reduction rela-

tive to placebo for the composite endpoint of hospitalization or

death.5,10 However, immunocompromised patients, who might benefit

the most from this therapy and for whom the number needed to be

treated might be lower were excluded from this trial.

With the emergence of virus variants, there are increasing levels

of resistance towards sotrovimab and other mAb.11–13 For example,

in previous in vitro-based studies, sotrovimab neutralized the Delta

and Omicron BA.1 SARS-CoV-2 variants,14 but had reduced neutrali-

zation of the Omicron BA.2, BA.4 and BA.5 variants.13 Additionally,

recent data suggest that treatment with mAb may drive resistance in

immunocompromised patients.15

Sotrovimab has been used for high-risk populations in Denmark

since its release for regular use in September 2021 until 7 April 2022,

where the use was no longer recommended based on loss of neutral-

izing capacity on the dominating circulating SARS-CoV-2 variants.16 In

this period, an immense logistic setup to screen and prioritize the

high-risk patients for whom sotrovimab was indicated was needed.

Furthermore, in some periods, the demand exceeded the supply of

the drug and the available resources. Hence, it is important to evalu-

ate the use of the different mAb (here sotrovimab) during the

What is already known about this subject

• In the COMET-ICE randomized controlled trial among

nonhospitalized, nonimmunocompromised individuals

with mild–moderate COVID-19, sotrovimab demon-

strated therapeutic efficacy yielding a 89% risk reduction

relative to placebo for the composite endpoint of hospi-

talization/death.

• Real-world data on the experience with sotrovimab for

immunocompromised patients during different waves of

the pandemic are scarce.

What this study adds

• Sotrovimab-treated individuals remained at high risk of

hospitalization and death which was strongly associated

with the immunocompromised state and age.

• Receiving ≥3 vaccines was association with decreased

risk of death and hospitalization.

• Risk of death was lower for individuals treated in 2022

than in 2021.

• The Delta but not the Omicron BA.2 variant was associ-

ated with a higher risk of death compared to the BA.1

variant.

RASMUSSEN ET AL. 1821
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different waves of the pandemic and moreover evaluate whether the

cost and logistics as well as risks associated with the use of this drug

outweigh the benefits.

In this study, we summarized the Danish experience with use of

sotrovimab following SARS-CoV-2 infection in high- and very high-risk

groups defined as patients with: (i) haematological malignancy; (ii) solid

organ transplantation (SOT); (iii) nonhaematological malignancy who

received B-cell depleting therapy ≤1 year; and (iv) patients individually

deemed to be at high risk (i.e., other risks). Among these 4 high-risk

groups, we evaluated the risk of hospitalization and death within 90 days

following treatment with sotrovimab and associated prognostic factors.

2 | METHODS

2.1 | Study design

We used a nationwide, population-based cohort study to evaluate the

experience with the use of sotrovimab in high-risk groups in

Denmark.

2.2 | Settings

As of 1 July 2022, Denmark had a population of almost 6 million.17

The health care in Denmark is tax-supported and vaccination, testing

and treatment for SARS-CoV-2 is provided free-of-charge. Based on

recommendations at the time of the study, all Danish individuals

(≥18 years) are offered 3 COVID-19 vaccine doses. By the end of

February 2022, immunocompromised patients were offered a subse-

quent booster after 6 months (�fourth vaccination).8 By 1 July 2022,

4.30 (90.6%), 4.26 (89.8%) and 3.64 (76.8%) million individuals

(≥18 years) living in Denmark had been vaccinated once, twice and

thrice, respectively,18 and 39 347 (0.8% of the adult population) have

been vaccinated 4 times. As of 1 July 2022, 50% of the Danish popu-

lation had tested positive for SARS-CoV-2. In Denmark, the Delta var-

iant was the dominant strain from summer 2021 and in 2022, the

Omicron became the dominant variant.19

In Denmark, sotrovimab was authorized as therapy following a

positive SARS-CoV-2 polymerase chain reaction test based on a pha-

ryngeal swab for individuals with mild to moderate COVID-19 and

whom were at high or very high-risk according to national guide-

lines.20 Sotrovimab was released for regular use after its authorization

in early September 2021. The indication to treat with sotrovimab was

defined as the presence of at least 1 high or very high-risk factor;

however, due to a shortage of the medication during the period, the

indication for its use was further limited to the following very high-

risk groups: (i) malignant haematologic disease; (ii) SOT; and/or

(iii) treatment with B-cell depleting therapy ≤1 year for nonmalignant

haematological diseases (cluster of differentiation (CD20) inhibitors

20 (i.e., anti-CD20 therapy; see Appendix S1 for diagnostic codes and

ACT codes). For a smaller group who did not belong to the other very

high-risk group but was deemed to be at high risk (e.g., primary

immunodeficiency with humoral deficiency, treatment with heavy

immunosuppressive drugs affecting the humoral response and preg-

nancy, for whom vaccination was initially not recommended), an indi-

vidual decision to treat could be done based on conference

discussions. This group (iv) is defined as other risks in this paper.

2.3 | Data sources

We used the unique 10-digit personal identification number assigned

to all individuals in Denmark at birth or upon immigration to track

individuals in the Danish Civil Registration System,21 the Danish National

Hospital Registry (DNHR),22–24 the Danish Vaccination Registry25 and

the national COVID-19 surveillance system26 (further described in

Appendix S1). From DNHR, we extracted data on malignant haemato-

logical diseases, SOT and other risks. Data on the use of hospital med-

icine (i.e., sotrovimab and anti-CD20) were provided from each of the

5 regions in Denmark. Information on SARS-CoV-2 variants was

obtained from the Danish COVID-19 Genome Consortium (www.

covid19genomics.dk) that is responsible for conducting whole genome

sequencing of a large proportion of positive cases.

2.4 | Study period

The study period was 6 September 2021–1 July 2022.

2.5 | Study population

We included all individuals treated with sotrovimab following a posi-

tive SARS-CoV-2 test in Denmark.

2.6 | High- and very high-risk groups

The study population was further divided in 4 groups according to the

disease that led to administration of sotrovimab: (i) malignant haema-

tological disease; (ii) SOT; (iii) anti-CD20 therapy ≤1 year ago for non-

malignant haematological diseases; and (iv) other risks. Study inclusion

was date of sotrovimab.

2.7 | Outcomes

Outcomes were calculated as time to the following events:

2.7.1 | Date of first hospitalization ≥24 h

First date an individual was hospitalized irrespective of diagnosis

≥24 h and >24 h after sotrovimab administration (to exclude potential

hospitalizations for sotrovimab administration).

1822 RASMUSSEN ET AL.
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2.7.2 | Date of death

Date of death as registered in DCRS irrespective of cause of death.

2.8 | Statistical analyses

In time to death analyses, time was calculated from date of study

inclusion until date of death, emigration, loss to follow-up, 1 July

2022 or 90 days after first dosage of sotrovimab, whichever occurred

first. In analyses of time to first hospitalization after sotrovimab, time

was calculated from latest of date of study inclusion or date of

discharge from the hospital until date of hospitalization for >24 h,

death, emigration, loss to follow-up, 1 July 2022 or 90 days after first

dosage of sotrovimab, whichever occurred first.

For all patients treated with sotrovimab as well as the individual

high-risk groups, we used Cox regression analysis to calculate hazard

ratios (HR) for hospitalization and death and estimated associated

prognostic factors. The following prognostic factors were estimated in

univariate and multivariate models including all the following factors:

risk category, sex (female/male), age (</≥ 65 years), number of vacci-

nations at baseline (<2, 2, 3 or 4), calendar year at baseline (2021

or 2022), variant subtype (Delta, Omicron BA.1 and BA.2) and time

from a positive test for SARS-CoV2 to administration of sotrovimab

(≤/> 3 days). Cumulative incidence functions were used to illustrate

time to the outcome concerning all prognostic factors as described

above, using time after sotrovimab as the time scale. In sensitivity

analyses of hospitalization, all patients admitted for >24 h at time of

sotrovimab therapy were excluded from the analyses.

Data were analysed using STATA 14 statistical software.

2.9 | Ethical considerations

This study was performed as a national surveillance study under the

authority task of the Danish national infectious disease control

institute, Statens Serum Institut. The study was approved by The

Danish Data Protection Agency (permission no. 21/04383). According

to Danish regulations, national surveillance activities, as well as

studies solely relying on register information, do not require individual

consent nor approval from an ethics committee.

2.10 | Role of the funding source

This study did not receive funding and, as such, funding did not play a

role in collecting, analysing or interpreting data, nor in writing the report.

3 | RESULTS

We identified 2933 patients who fulfilled the inclusion criteria

(37.6% haematological malignancy, 27.4% SOT, 17.5% with no

haematological malignancy who had received anti-CD20 therapy

≤1 year ago and 17.6% with other risks of whom 11.8% were preg-

nancy, 10.7% had primary immunodeficiency, 21.2% had other malig-

nancy and 4.3% had receive anti-CD20 therapy >1 year ago). Of

these, the SARS-CoV-2 variant subtype was as following: Delta:

289, Omicron BA.1: 381 and Omicron BA.2: 1573. For 690 patients,

the variant type was unknown, as samples had not been sequenced.

The median time to sotrovimab therapy was 2 days from a positive

test (interquartile range; IQR: 1–4). In total, 21.3% were hospitalized

for ≥24 h at time of sotrovimab administration (27.7% haematological

malignancy, 11.6% SOT, 8.0% with no haematological malignancy

who had received anti-CD20 therapy ≤1 year ago and 36.1% of

patients with other risks). A further distribution of patients and diag-

noses within the subgroups are shown in Appendix S1 (Table 1x).

The median age was 59.0 years (IQR: 44.5–72.0; 39.0% ≥65 years),

with the highest age among patients with haematological malignancy

(median: 70.0; IQR: 58.8–76.7; 62.8% ≥65 years) and the lowest age

among patients treated with anti-CD20 therapy (median: 47.6; IQR:

39.5–58.1; 14.0% ≥65 years). Overall, 50.4% of the patients were

male with the highest fraction being males among patients with hae-

matological malignancy (58.9%) and the lowest fraction among

patients treated with anti-CD20 therapy (30.9%). Almost 95% of all

patients treated with sotrovimab and more than 89.5% of all high-

risk groups were born in Denmark. In the overall population, 16.4%

of all patients treated with sotrovimab had a Charlson comorbidity

index score of 0, ranging from 0% among those with haematological

malignancy to 46.9 and 36.4% among patients treated with anti-

CD20 therapy ≤1 year ago and patients with other risks. The majority

of sotrovimab-treated patients (63.4%) including those with haema-

tological malignancy, SOT and anti-CD20 therapy had in total

received 3 COVID-19 vaccine doses at the time of sotrovimab

therapy (63.8, 69.0 and 74.3%, respectively), whereas this was

only the case for 42.7% of patients with other risks. Among patients

with other risks, 35.2% had received ≤1 vaccine (pregnancy:

80.0%, immunodeficiency: 0.1%, other cancer: 20.2% and other/not

known: 39.0%).

The study included 696 person-years of follow-up for all

patients treated with sotrovimab and during this time, 30.2% were

hospitalized and 5.3% died due to any cause (Table 1). Two

patients were not Danish residents and were therefore excluded

from the following analysis due to lack of follow-up.

3.1 | Risk of hospitalization after sotrovimab and
associated prognostic factors

In both univariate and multivariate models, risk of hospitalization after

treatment with sotrovimab was highly associated with the specific

(very) high-risk groups (Figure 1A, Table 2) with the highest risk

among patients with underlying haematological malignancy followed

by other risks, SOT and anti-CD20 therapy (SOT: adjusted [a]HR: 0.61

[95%CI: 0.51–0.74]; anti-CD20: 0.31 [0.24–0.41]; other risks: 0.74

[0.60–0.92] compared to haematological malignancy). The risk of

RASMUSSEN ET AL. 1823
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TABLE 1 Baseline characteristics and outcomes during follow-up

Treated with
sotrovimab, all
risk groups

Haematological
malignancy SOT

Anti-CD-20 therapy

≤1 year
(nonhaematological
malignancy) Other risks

Number (%) 2933 1104 (37.6) 800 (27.4) 514 (17.5) 515 (17.6)

Age, median (IQR) years 59.0 (44.5–72.0) 70.0 (58.8–76.7) 53.0 (41.6–64.0) 47.6 (39.5–58.1) 55.9 (37.1–73.4)

<18 years, n (%) 41 (1.4) 11 (1.0) 20 (2.5) 6 (1.1) 4 (0.8)

≥65 years, n (%) 1144 (39.0) 693 (62.8) 184 (23.0) 72 (14.0) 195 (37.9)

Male, n (%) 1477 (50.4) 650 (58.9) 454 (56.8) 159 (30.9) 214 (41.6)

Female, n (%) 1456 (49.6) 454 (41.1) 346 (43.3) 355 (69.1) 301 (58.5)

Country of origin, Denmark, n (%) 2771 (94.5) 1061 (96.1) 754 (94.3) 493 (95.9) 463 (89.9)

Distribution of other:

Pregnant, n (%) 61 (11.8)

Primary immunodeficiency, n (%) 55 (10.7)

Other malignancy, n (%) 109 (21.2)

Anti-CD20 >1 year ago, n (%) 22 (4.3)

Other/not known, n (%) 268 (52.0)

Distribution of anti-CD20 therapy:

Rituximab, n (%) 256 (49.8)

Ocrelizumab, n (%) 162 (31.5)

Rituximab and Ocrelizumab, n (%) 10 (1.9)

Other/unknown, n (%) 86 (16.7)

Charlson comorbidity score index: n (%)

Low (score = 0) 482 (16.4) 0 (0) 51 (6.4) 243 (47.3) 188 (36.5)

Medium (score = 1–2) 1112 (37.9) 425 (38.5) 319 (39.9) 199 (38.7) 169 (32.8)

High (score >2) 1339 (45.7) 679 (61.5) 430 (53.8) 72 (14.0) 158 (30.7)

COVID-19 vaccines: n (%)

≤1 267 (9.1) 44 (4.0) 26 (3.3) 16 (3.1) 181 (35.2)

2 309 (10.5) 111 (10.1) 60 (7.5) 50 (9.7) 88 (17.1)

3 1858 (63.4) 704 (63.8) 552 (69.0) 382 (74.3) 220 (42.7)

≥4 499 (17.0) 245 (22.2) 162 (20.3) 66 (12.8) 26 (5.1)

Sotrovimab therapy:

Sotrovimab before 3 days, n (%) 893 (30.5) 343 (31.1) 184 (23.0) 190 (37.0) 176 (34.2)

Time to sotrovimab median days (IQR) 2 (1–4) 2 (1–4) 2 (1–3) 3 (2–5) 2 (1–5)

Time to sotrovimab for those receiving it

after >3 days, median days (IQR)

6 (4–14) 6 (4–16) 5 (4–12.5) 6 (4–20) 6 (5–9)

Received sotrovimab during admission, n (%) 626 (21.3) 306 (27.7) 93 (11.6) 41 (8.0) 186 (36.1)

Received sotrovimab as outpatient, n (%) 2307 (78.7) 798 (72.3) 707 (88.4) 473 (92.0) 329 (63.9)

Follow-up:

Hospitalization ≥24 h within 90 days of

COVID-19 diagnosis, n (%)

813 (27.7) 398 (36.1) 183 (22.9) 61 (11.9) 171 (33.2)

All-cause death within 90 days of COVID-19

diagnosis, n (%)

156 (5.3) 96 (8.7) 9 (1.8) 6 (1.2) 45 (8.7)

Total person-years of follow-up (PYR) 696 257 196 124 119

Abbreviations: IQR, interquartile range; PYR, person years of follow up; SOT, solid organ transplantation.

1824 RASMUSSEN ET AL.
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hospitalization was further strongly associated with age ≥65 years

(vs. <65 years; aHR: 1.87 [1.63–2.15]), vaccine status (3 vaccine

doses: 0.50 [0.39–0.64] and ≥4 vaccine doses: 0.46 [0.34–0.62]

compared to <2 vaccine doses]. We observed no substantial associ-

ation with sex or delay in time from SARS-CoV-2 test to adminis-

tration of sotrovimab (>3 vs ≤3 days). In the univariate model, we

observed a lower risk of hospitalization in 2022 compared to 2021

(Figure 1B–G). In the stratified analyses, the risk of hospitalization

in the high-risk groups anti-CD20 therapy and other risks was

considerably lower in 2022 compared to 2021 irrespective of

adjustment (Table 2, Figure 1). Excluding individuals who were

hospitalized for >24 h at time of sotrovimab administration did not

change the overall findings substantially. (Table 2x, Figure 2x in

Appendix S1).

In a subgroup analysis, in which only individuals with an

assigned variant subtype were analysed (2243; 76.5%) patients

with the Delta variant had a higher risk of hospitalization com-

pared to those with Omicron BA.1 variant in the univariate

analyses; however, no significant difference between the risk of

hospitalization was found between the Delta and Omicron BA.1

and BA.2 variants in the multivariate analyses (Table 2).

3.2 | Risk of death and associated prognostic
factors

We found a high and almost identical risk of death for the (very) high-

risk groups haematological malignancy and other risks, whereas a

lower risk was observed in the SOT and anti-CD20 therapy groups

(Figure 2A, Table 3). Compared to haematological malignancy, relative

risks of death were: SOT: aHR: 0.26 (95%CI: 0.13–0.51); anti-CD20:

0.36 (0.15–0.83); other risks: 0.88 (0.58–1.33).

In the univariate and multivariate models, risk of death was

further associated with male sex (female vs. male: aHR: 0.68; 95%

CI: 0.49–0.95), age ≥65 years (7.11 [4.54–11.14]), vaccine status

(3 vaccine doses: 0.37 [0.22–0.62] and ≥4 vaccine doses: 0.26

[0.13–0.53] compared to <2 vaccine doses), and calendar year

(2022: 0.64; 0.44–0.95), whereas we observed no strong associa-

tion with delay in time to sotrovimab treatment (>3 vs. ≤3 days).

Due to a potential interaction, we stratified the analyses on

high-risk groups. Although the association of certain risk factors

changed slightly and became more imprecise due to decreased

statistical power, the associations observed in the stratified ana-

lyses did not differ substantially from the associations found in

F IGURE 1 Risk of hospitalization: (A) by high-risk group, (B) by age, (C) by sex, (D) by SARS-CoV-2 vaccine status, (E) by calendar year, (F) by
variant subtype and (G) by time after a positive test
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the overall analyses, an exception was that delay in time to sotro-

vimab in the SOT group was associated with risk of death (4.88;

1.27–18.73).

In the subgroup analysis of individuals with variant information,

individuals with the Delta variant had a higher risk of death com-

pared to individuals with the Omicron BA.1 variant (aHR: 1.71

[1.05–2.80]), whereas no difference in risk of death was found

between the Omicron BA.2 and BA.1 variants (aHR: 1.04 [0.59–

1.83]; Table 3).

4 | DISCUSSION

In this nationwide, population-based cohort study of 2933 SARS-

CoV-2 polymerase chain reaction positive patients treated with sotro-

vimab, 83.4% belonged to very high-risk groups as defined in the Dan-

ish guidelines and only 17.8% belonged to the high-risk group other

risks. Sotrovimab therapy was given within a median time of 2 days

(IQR: 1–4) of a positive test. Among sotrovimab-treated individuals,

30.2% were hospitalized and 5.3% died from any cause within the ini-

tial 90 days after treatment. The main prognostic factors for an

increased risk of hospitalization and death were the predefined high-

risk groups, especially haematological malignancy and age ≥65 years,

whereas risk of these outcomes was decreased in individuals who had

been vaccinated ≥3 times. For death, a protective effect was further

observed in association with especially calendar time (2022 vs. 2021).

In line with that, the Delta variant was associated with a 1.7-fold

higher risk of death compared to the Omicron BA.1 variant, whereas

no difference in risk was observed between the Omicron BA.1 and

BA.2 variants.

To our knowledge, this is the largest study summarizing and

describing risk factors for hospitalization and death after sotrovimab

therapy during both the Delta and Omicron periods among 4 high-risk

groups of largely immunosuppressed patients.

With this study, we summarized the Danish experience with the

use of sotrovimab following SARS-CoV-2 infection and found that the

F IGURE 2 Risk of death: (A) by high-risk group, (B) by age, (C) by sex, (D) by SARS-CoV-2 vaccine status, (E) by calendar year, (F) by variant
subtype and (G) by time after a positive test
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hospital-based screening and prioritizing had been successful with

regard to adhesion to the national treatment guidelines.20 As many as

82.4% of the patients who had been identified and treated belonged

to very high-risk groups, whereas only 17.8% belonged to the high-

risk group other risks. In approximately 50% of the other risks group

(N = 269), the risk factor could not be identified. Nevertheless, this

might be due to lack of information on non-anti-CD20 immunosup-

pressant therapeutics. Lastly, 39.0% of this group (N = 105) were

insufficiently vaccinated (≤1 vaccine), which might have triggered the

decision to treat.

We observed that in patients treated with sotrovimab, the risk

of hospitalization and death was high in the subsequent 90 days

after a SARS-CoV-2 test and was mainly affected by the underlying

high-risk group, as well as well-established risk factors—especially

age. Importantly, we found that having received ≥3 COVID-19 vac-

cine doses was highly associated with reduced risk of hospitalization

and death. A similar effect of vaccines has been found in a study of

sotrovimab-treated SOT patients by Solera et al.27 As only a minor

fraction of the individuals who received sotrovimab had received

the fourth vaccination at time of sotrovimab therapy and the time

since the fourth vaccine dose is presumed to be short, any strong

conclusions regarding an additional benefit of a fourth vaccine dose

cannot be made. Results from the general population in England28

have illustrated less severe outcomes concerning risk of hospitaliza-

tion and death in association with the Omicron variant compared to

the Delta variant. In accordance with these findings, we found that

a positive SARS-CoV-2 test in the year of 2022 vs. the last

6 months of 2021 (as a surrogate estimate for Omicron and Delta

variant) was associated with a trend towards a lower risk of hospi-

talization and a statistically significant 36% reduction in risk of death

for patients treated with sotrovimab. Similar results were observed

in a subgroup analysis of 2243 patients for whom we had data on

variant type, hence illustrating a lower severity considering risk of

death during the Omicron wave. Previous studies have indicated

lack of effect of sotrovimab on the Omicron BA.2 variant.29,30 We

cannot elucidate whether sotrovimab had an attenuated effect on

the Omicron vs. the Delta variant; however, we found no major dif-

ference in results of hospitalization or death in association with the

2 Omicron variants BA.1 and BA.2, indicating a similar effect or sim-

ilar lack of effect for both Omicron variants.

Finally, whereas the COMET-ICE study5,10 showed effect of

early treatment (≤5 days from a positive test) with sotrovimab for

high-risk patients, no effect has been shown among hospitalized

patients with COVID-19 in the ACTIV-3/Therapeutics for Inpatients

with COVID-19 (TICO) trial.31 Although both studies excluded immu-

nocompromised patients, the current evidence suggests that sotrovi-

mab should be administered as soon as possible after infection. In

Denmark, sotrovimab was given shortly after a positive test as illus-

trated in our results (Median time to sotrovimab: 2 days (IQR: 1–4)).

We did not find any indication that the time to sotrovimab treat-

ment (>3 vs. ≤3 days after a positive test) was a prognostic factor

for the risk of hospitalization or death other than for risk of hospital-

ization for patients with haematological malignancy (aHR: 0.71; 95%:

0.57–0.89). In this very high-risk group, 27.7% received the therapy

during a current admission; however, excluding these patients did

not change the estimates substantially. In the association with time

to sotrovimab and risk of death for SOT patients (aHR: 4.88; 95%CI:

1.27–18.73); however, this analysis is based on only 9 patients

who died.

Huang et al.32 used real-world data to estimate the effects of

sotrovimab and found reduced risk of hospitalization or death (relative

risk of hospitalization or death: 0.60; 95%CI: 0.37–1.00), which is in

accordance with the findings from the COMET-ICE trial.3 Neverthe-

less, studies on immunocompromised patients are scarce. Studies on

SOT patients are mainly small33–35 and only few included a control

group for comparison.27,36,37 Aggarwal et al.36 compared 522 patients

who had received sotrovimab (24.9% immunosuppressed) with 9470

untreated during the Delta wave (1 October–11 December 2021),

propensity-score matched patients, and found that sotrovimab was

associated with a 63% decreased odds of all-cause hospitalization

(adjusted odds ratio [aOR]: 0.37; 95%CI: 0.19–0.66) and an 89%

decrease in the odds of all-cause mortality (aOR: 0.11; 0.00–0.79).

Unfortunately, stratification on the immunocompromised population

was not done. In a more recent study from Aggarwal et al.38 based on

data from the Omicron BA.1. wave on 1542 sotrovimab-treated

patients propensity matched to 3663 untreated patients, no differ-

ence in 28-days hospitalization (aOR: 0.82; 95% CI 0.55–1.19) or all-

cause 28-day mortality (aOR 0.62; 0.07–2.78) was found. However, in

a subgroup analysis including only the 19.5% with mild and the 22.8%

with moderate–severe immunosuppression a trend towards a lower

risk of hospitalization (OR 0.63, 95% CI 0.38–1.04) was observed.

Also with data from the Omicron wave, Piccicacco et al.37 compared

the effect of sotrovimab (N = 82) in high-risk patients with mild–

moderate COVID-19 with a control cohort of high-risk COVID-19

outpatients whom had declined therapy. A major part of the sotro-

vimab cohort (92%) and the controls (73.3%) where immunocom-

promised (>70% SOT and < 10% haematology/oncology). This study

found that patients who received sotrovimab were less likely to be

hospitalized or visit the emergency department within 29 days from

symptom onset (OR 0.28; 95%CI: 0.11–0.71). Still, the number of

patients was small, hence the use of a composite endpoint. Lastly,

Solera et al.27 in a study performed in the Omicron period com-

pared 106 SOT patients treated with sotrovimab with 187 non-

matched SOT patients who did not receive sotrovimab and found

that sotrovimab was associated with a reduced risk of oxygen

requirement (risk ratio: 0.24; 95%CI: 0.1–0.59) and hospitalization

within 30 days (risk ratio: 0.58; 95%CI: 0.35–0.94) in univariate ana-

lyses. However, risk of hospitalization became insignificant after

adjustment for age, type of transplant, number of vaccines and

number of comorbidities.

Although our study was much larger than these 3 studies, we

could not investigate the effect of sotrovimab due to lack of a

sufficiently matched comparison cohort, as patients who had not

been offered sotrovimab were younger, less ill, or the patient

might have chosen not to get the treatment due to logistical prob-

lems or underlying beliefs (i.e., risk of confounding by indication).
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Hence, based on current evidence, the effect of sotrovimab in

different immunocompromised subgroups needs to be further

examined.

For all patients treated with sotrovimab in Denmark, we had

access to hospital-based nationwide data from the COVID-19 surveil-

lance program and national registries of a high quality, with informa-

tion on SARS-CoV-2 tests, vaccination status, hospital diagnosis and

vital status. A noteworthy strength is the long follow-up with data

from the entire period that sotrovimab was used as well as SARS-

CoV-2 variant data for the majority of the cases.

The study had to rely on hospital data for data on sotrovimab,

which is why a small fraction of patients might have been missed.

Furthermore, we used register-based diagnoses for admissions and

diagnostic codes for high-risk groups. Although diagnostic codes

may be inaccurate and incomplete, we used all-cause admission

and death, and therefore presume that a possible misclassification

of outcomes is considered nondifferential why the effect on the

estimated relative risks is considered to be negligible. Although

many of the conditions in the Charlson comorbidity index might be

risk factors for progression of COVID-19, we did not adjust for

this factor, as it may be intermediate factor between the risk group

and the event. Finally, despite an overall large sample size, the

number of events in some of the stratified analysis was small and

therefore the estimates had broad confidence intervals.

5 | CONCLUSION

In summary, almost all individuals treated with sotrovimab in

Denmark belonged to the risk groups as defined in the Danish guide-

lines. Despite treatment with sotrovimab, the subsequent risk of hos-

pitalization and death was high and affected by the underlying

immunocompromised state and high age (≥65 years), whereas a pro-

tective effect was mainly observed in association with the number of

COVID-19-vaccine doses (≥3), and calendar time as well as the switch

to the Omicron variant. Further studies are needed concerning the

effect of sotrovimab.
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