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a b s t r a c t 

Objectives: To estimate the real-world effectiveness of sotrovimab against severe, critical, or fatal COVID- 

19 in Qatar at a time in which most SARS-CoV-2 incidences occurred due to the BA.2 Omicron subvariant. 

Methods: We conducted a matched case-control study among all individuals eligible for sotrovimab treat- 

ment per United States Food and Drug Administration guidelines in the resident population of Qatar. The 

odds of progression to severe forms of COVID-19 were compared in cases (treatment group) versus con- 

trols (eligible patients who opted not to receive the treatment). Subgroup analyses were conducted. 

Results: A total of 3364 individuals were eligible for sotrovimab treatment during the study period, of 

whom 519 individuals received the treatment, whereas the remaining 2845 constituted the controls. The 

adjusted odds ratio of disease progression to severe, critical, or fatal COVID-19 comparing the treatment 

group to the control group was 2.67 (95% confidence interval 0.60-11.91). In the analysis including only 

the subgroup of patients at higher risk of severe forms of COVID-19, the adjusted odds ratio was 0.65 

(95% confidence interval 0.17-2.48). 

Conclusion: There was no evidence for a protective effect of sotrovimab in reducing COVID-19 severity in 

a setting dominated by the BA.2 subvariant. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Several monoclonal antibodies against SARS-CoV-2 have been 

eveloped for the treatment of COVID-19 ( Miguez-Rey et al. , 2022 ). 

ne of these is sotrovimab, which significantly reduced the risk 

f COVID-19 hospitalization and death due to infection with pre- 

micron SARS-CoV-2 variants in a randomized clinical trial ( Gupta 

t al. , 2021 ). The United States Food and Drug Administration (FDA) 
iety for Infectious Diseases. This is an open access article under the CC BY license 
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ssued an emergency authorization to permit the use of sotro- 

imab for the treatment of mild-to-moderate COVID-19 in patients 

t high risk of progression to severe COVID-19 ( US Food and Drug 

dministration, 2022 ). Following FDA guidelines, Qatar’s Ministry 

f Public Health authorized the use of sotrovimab on October 

0, 2021. Nonetheless, the efficacy of sotrovimab against Omicron 

B.1.1.529) subvariants is in question ( US Food and Drug Adminis- 

ration, 2022 ). We estimated the real-world effectiveness of sotro- 

imab against severe, critical, or fatal COVID-19 in Qatar at a time 

n which most incidences occurred due to the BA.2 Omicron sub- 

ariant. 

ethods 

tudy population, data sources, and study design 

The effectiveness of sotrovimab was investigated using a 

atched case-control analysis design among the resident popu- 

ation of Qatar. The study population included patients aged 12 

ears and older, weighing at least 40 kg, who tested positive 

or SARS-CoV-2 using real-time reverse transcription-quantitative 

olymerase chain reaction (PCR) testing or rapid antigen testing 

etween October 20, 2021 and February 28, 2022 and who had 

t least one risk factor that increases their risk of severe COVID- 

9 progression per FDA guidelines ( US Food and Drug Administra- 

ion, 2022 ). No record of COVID-19 vaccination was also considered 

 risk factor for severe COVID-19 progression. 

In compliance with Qatar’s COVID-19 Home Isolation Service 

uidelines, all outpatient COVID-19 cases were screened for sotro- 

imab eligibility and, if eligible, were contacted by phone to offer 

otrovimab. Clinical and disease outcome data were retrospectively 

ollated for all individuals meeting the study eligibility criteria. No- 

ably, Qatar has young and diverse demographics; of that, only 9% 

f its residents are aged ≥50 years, and 89% are expatriates from 

ver 150 countries ( Abu-Raddad et al., 2021a ). 

The cases (treatment group) included patients who received 

00 mg over 30-minute infusions of sotrovimab within 7 days 

f their positive PCR or rapid antigen test. The controls were 

atients who were offered the treatment but opted not to re- 

eive it. Patients were excluded from the treatment group if they 

howed symptoms of severe COVID-19 (oxygen saturation level 

 90% or required oxygen supplements) before receiving sotro- 

imab. Patients were excluded from the control group if they 

howed signs or symptoms of severe COVID-19 within 7 days of 

iagnosis. 

The cases and controls were exact-matched in a 1: 2 ratio 

y COVID-19 vaccination status, previous infection status, sex, age 

roup, nationality, comorbidity count, and epidemic phase (Delta- 

ominated incidence vs Omicron-dominated incidence). Vaccina- 

ion status and previous infection status of cases and controls were 

scertained at the time of the positive PCR or rapid antigen test. 

he previous infection was defined as a positive PCR or rapid anti- 

en test ≥90 days before the PCR or rapid antigen positive test 

nder study (Abu-Raddad et al., 2021b ; Kojima et al. , 2021 ). The

rimary outcome of this study was progression to severe, critical, 

r fatal COVID-19 among those treated with sotrovimab compared 

ith untreated patients. 

The large Omicron wave exponential growth phase in Qatar 

tarted on December 19, 2021 and peaked in mid-January 2022 

 Abu-Raddad et al. , 2022 ; Altarawneh et al. , 2022 ; Chemaitelly

t al. , 2022a ). Accordingly, infections diagnosed before Decem- 

er 19, 2021 were classified under the Delta-dominated incidence 

hase. Infections diagnosed on December 19, 2021 or thereafter 

ere classified under the Omicron-dominated incidence phase. 
97 
uring the Omicron wave, > 70% of incident cases were BA.2 

nfections ( Abu-Raddad et al. , 2022 ; Altarawneh et al. , 2022 ;

hemaitelly et al. , 2022a ). The remaining cases were mostly BA.1 

ases, with only marginal Delta incidence. 

Classification of case severity (acute care hospitalizations) 

 2021 ), criticality (intensive care unit hospitalizations) ( 2021 ), and 

atality ( 2021 ) followed the World Health Organization (WHO) 

uidelines, and assessments were made by trained medical person- 

el independent of study investigators and using individual chart 

eviews, as part of a national protocol applied to every hospital- 

zed COVID-19 patient. 

Every hospitalized patient with COVID-19 underwent an infec- 

ion severity assessment every 3 days until discharge or death. 

ndividuals who progressed to severe, critical, or fatal COVID-19 

ere classified based on their worst disease outcome, starting 

ith death ( 2021 ), followed by critical disease ( 2021 ), and then

evere disease ( 2021 ). The study database was linked to the na- 

ional COVID-19 severity, criticality, and fatality database to as- 

ertain disease outcomes for every individual included in this 

tudy. 

OVID-19 severity, criticality, and fatality classification 

Severe COVID-19 disease was defined per WHO classification 

s a person infected with SARS-CoV-2 with oxygen saturation of 

 90% on room air and/or respiratory rate of > 30 breaths/minute in 

dults and children aged > 5 years (or ≥60 breaths/minute in chil- 

ren aged < 2 months, ≥50 breaths/minute in children aged 2-11 

onths, or ≥40 breaths/minute in children aged 1-5 years) and/or 

igns of severe respiratory distress (accessory muscle use and in- 

bility to complete full sentences and in children, very severe chest 

all indrawing, grunting, central cyanosis, or presence of any other 

eneral danger signs) ( 2021 ). Detailed WHO criteria for classifying 

ARS-CoV-2 infection severity can be found in the WHO technical 

eport ( 2021 ). 

Critical COVID-19 disease was defined per WHO classification 

s an individual infected with SARS-CoV-2 with acute respiratory 

istress syndrome, sepsis, septic shock, or other conditions that 

ould normally require the provision of life-sustaining therapies, 

uch as mechanical ventilation (invasive or noninvasive) or vaso- 

ressor therapy ( 2021 ). Detailed WHO criteria for classifying SARS- 

oV-2 infection criticality can be found in the WHO technical re- 

ort ( 2021 ). 

COVID-19 death was defined per WHO classification as a death 

esulting from a clinically compatible illness in a probable or con- 

rmed COVID-19 case, unless there is a clear alternative cause of 

eath that cannot be related to COVID-19 disease ( e.g., trauma). 

here should be no period of complete recovery from COVID-19 

etween illness and death. A death due to COVID-19 may not be 

ttributed to another disease ( e.g., cancer) and should be counted 

ndependently of preexisting conditions that are suspected of trig- 

ering a severe course of COVID-19. The detailed WHO criteria for 

lassifying COVID-19 death can be found in the WHO technical re- 

ort ( 2021 ). 

tatistical analysis 

The characteristics of treatment and control groups were de- 

cribed using frequency distributions and measures of central ten- 

ency. Group comparisons were performed using standardized 

ean differences, with a value of < 0.1 indicating adequate match- 

ng ( Austin, 2009 ). 

The adjusted odds ratios (AORs) comparing odds of progression 

o severe, critical, or fatal COVID-19 in the treatment versus the 
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Table 1 

Baseline characteristics of cases and controls. 

Characteristics 

Eligible study 

population Eligible cases and controls Matched cases and controls a 

N = 3364 

Sotrovimab 

N = 519 

Controls 

N = 2845 

Sotrovimab 

N = 345 

Controls 

N = 583 

N (%) N (%) N (%) SMD 

b N (%) N (%) SMD 

b 

Median age (IQR) - years 40 (33-46) 44 (35-58) 40 (33-45) 0.63 c 40 (32-50) 39 (33-46) 0.20 c 

Age (years) 

< 40 1618 (48.1) 199 (38.3) 1419 (49.9) 0.64 169 (49.0) 302 (51.8) 0.07 

40-59 1561 (46.4) 204 (39.3) 1357 (47.7) 147 (42.6) 241 (41.3) 

≥60 185 (5.5) 116 (22.4) 69 (2.4) 29 (8.4) 40 (6.9) 

Sex 

Male 1286 (38.2) 215 (41.4) 1071 (37.6) 0.08 124 (35.9) 195 (33.5) 0.05 

Female 2078 (61.8) 304 (58.6) 1774 (62.4) 221 (64.1) 388 (66.6) 

Vaccination status d 

Unvaccinated 811 (24.1) 153 (29.5) 658 (23.1) 0.19 116 (33.6) 199 (34.1) 0.04 

Two doses 1953 (58.1) 298 (57.4) 1655 (58.2) 191 (55.4) 314 (53.9) 

Three doses 600 (17.8) 68 (13.1) 532 (18.7) 38 (11.0) 70 (12.0) 

Prior infection status d 

No 3083 (91.7) 478 (92.1) 2605 (91.6) 0.02 327 (94.8) 554 (95.0) 0.01 

Yes 281 (8.4) 41 (7.9) 240 (8.4) 18 (5.2) 29 (5.0) 

Nationality 

Qatari 1496 (44.5) 159 (30.6) 1337 (47.0) 0.34 103 (29.9) 186 (31.9) 0.06 

Craft and manual worker nationalities e 771 (22.9) 144 (27.8) 627 (22.0) 83 (24.1) 127 (21.8) 

Other nationalities 1097 (32.6) 216 (41.6) 881 (31.0) 159 (46.1) 270 (46.3) 

Comorbidity count 

None 370 (11.0) 58 (11.2) 312 (11.0) 0.56 42 (12.2) 78 (13.4) 0.05 

1 1848 (54.9) 186 (35.8) 1662 (58.4) 151 (43.8) 250 (42.9) 

2 860 (25.6) 167 (32.2) 693 (24.4) 105 (30.4) 181 (31.1) 

≥3 286 (8.5) 108 (20.8) 178 (6.3) 47 (13.6) 74 (12.7) 

Epidemic phase f 

Delta-dominated incidence 460 (13.7) 198 (38.2) 262 (9.2) 0.72 112 (32.5) 152 (26.1) 0.14 

Omicron-dominated incidence 2904 (86.3) 321 (61.9) 2583 (90.8) 233 (67.5) 431 (73.9) 

Abbreviation: IQR, Interquartile range; SMD, standardized mean difference. 
a Cases (individuals who received the sotrovimab treatment) were exact-matched with up to two controls (individuals who did not receive the sotrovimab treatment) by 

vaccination status, prior infection status, sex, age group, nationality group, comorbidity count, and epidemic phase. The final sample size thus includes cases that could be 

matched either to two controls or only to one control. This resulted in small differences between the groups. 
b SMD is the difference in the mean of a covariate between groups divided by the pooled standard deviation. An SMD < 0.1 indicates the optimal balance in matching. 
c SMD is for the mean difference between groups divided by the pooled standard deviation. 
d Vaccination status and prior infection status were ascertained at the time of infection. 
e These include Bangladeshis, Indians, Nepalese, Pakistanis, Sri Lankans, and Sudanese due to large proportions of these nationals being craft and manual workers. 
f Before December 19, 2021 incidence in Qatar was dominated by the Delta variant, whereas starting from December 19, 2021 incidence was dominated by the Omicron 

variant. 
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ontrol group and associated 95% confidence intervals (CIs) were 

erived using conditional logistic regression, factoring the match- 

ng in the study design. 

The analysis was repeated, including only the subgroup of pa- 

ients at higher risk of severe forms of COVID-19. The latter in- 

luded only individuals who were immunocompromised (recip- 

ents of solid organ or hematopoietic stem cell transplant, pa- 

ients receiving chemotherapy or immunosuppressive treatments, 

atients with severe immunodeficiency, and patients with HIV), 

nvaccinated individuals, those aged ≥75 years, and pregnant 

omen. All analyses were also repeated by restricting them to only 

he Omicron-dominated epidemic phase. 

An additional analysis was conducted in which associations 

ith severe, critical, or fatal COVID-19 were investigated using 

ultivariable logistic regression to include all individuals eligible 

or sotrovimab treatment. AORs and associated 95% CIs were de- 

ived. 

P -values < 0.05 were considered statistically significant. Statis- 

ical analyses were performed using Stata software, version 17.0, 

Stata-Corp., College Station, TX, USA). 

versight 

The Hamad Medical Corporation and Weill Cornell Medicine- 

atar Institutional Review Boards approved this retrospective study 
98 
ith a waiver of informed consent. The study was reported fol- 

owing the Strengthening the Reporting of Observational Studies in 

pidemiology guidelines (Supplementary Table 1). 

esults 

Of 3364 individuals with documented SARS-CoV-2 infection 

ho met sotrovimab treatment eligibility during the study pe- 

iod, 519 individuals consented and received the treatment. These 

onstituted the treatment group. The remaining 2845 individu- 

ls who did not receive the treatment constituted the controls. 

 total of 345 individuals in the treatment group were exact- 

atched in a 1: 2 ratio to 583 individuals in the untreated control 

roup. 

Table 1 shows the baseline characteristics of study participants 

efore and after matching. The median age was 40 years (in- 

erquartile range 32-50) in the matched treatment group and 39 

ears (interquartile range 33-46) in the matched control group. 

ess than 9% of cases were aged ≥60 years. Patients were of 

iverse nationality backgrounds and were predominantly vacci- 

ated females. Most study participants were infected during the 

micron wave. A total of 64 and two of the individuals in the 

atched treatment group had a record of a hospitalization en- 

ounter in an acute care bed and an intensive care unit bed, re- 

pectively, at any time between their SARS-CoV-2-positive test and 
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Table 2 

Baseline characteristics of the subgroup of patients at higher risk of severe forms of COVID-19 a . 

Characteristics 

Eligible cases and controls Matched cases and controls b 

Sotrovimab N = 340 Controls N = 1043 

SMD 

c 

Sotrovimab N = 295 Controls N = 533 

SMD 

c N (%) N (%) N (%) N (%) 

Median age (IQR) - years 40 (32-56) 37 (30-44) 0.54 d 39 (32-53) 36 (30-44) 0.40 d 

Age (years) 

< 75 308 (90.6) 1,031 (98.9) 0.38 287 (97.3) 525 (98.5) 0.08 

≥75 32 (9.4) 12 (1.2) 8 (2.7) 8 (1.5) 

Sex 

Male 100 (29.4) 274 (26.3) 0.07 71 (24.1) 118 (22.1) 0.05 

Female 240 (70.6) 769 (73.7) 224 (75.9) 415 (77.9) 

Condition 

Malignancy 

No 286 (84.1) 888 (85.1) 0.03 253 (85.8) 429 (80.5) 0.14 

Yes 54 (15.9) 155 (14.9) 42 (14.2) 104 (19.5) 

Organ/stem cell transplant 

No 304 (89.4) 1004 (96.3) 0.27 263 (89.2) 510 (95.7) 0.25 

Yes 36 (10.6) 39 (3.7) 32 (10.9) 23 (4.3) 

Immunosuppressive treatment 

No 256 (75.3) 969 (92.9) 0.50 225 (76.3) 493 (92.5) 0.46 

Yes 84 (24.7) 74 (7.1) 70 (23.7) 40 (7.5) 

Severe immunodeficiency 

No 338 (99.4) 1035 (99.2) 0.02 294 (99.7) 530 (99.4) 0.03 

Yes 2 (0.6) 8 (0.8) 1 (0.3) 3 (0.6) 

HIV 

No 339 (99.7) 1042 (99.9) 0.04 294 (99.7) 532 (99.8) 0.03 

Yes 1 (0.3) 1 (0.1) 1 (0.3) 1 (0.2) 

Pregnancy 

No 246 (72.4) 830 (79.6) 0.17 202 (68.5) 383 (71.9) 0.07 

Yes 94 (27.7) 213 (20.4) 93 (31.5) 150 (28.1) 

Vaccination status e 

Unvaccinated 153 (45.0) 658 (63.1) 0.37 141 (47.8) 263 (49.3) 0.04 

Two doses 145 (42.7) 287 (27.5) 118 (40.0) 211 (39.6) 

Three doses 42 (12.4) 98 (9.4) 36 (12.2) 59 (11.1) 

Prior infection status e 

No 312 (91.8) 953 (91.4) 0.01 276 (93.6) 502 (94.2) 0.03 

Yes 28 (8.2) 90 (8.6) 19 (6.4) 31 (5.8) 

Nationality 

Qatari 116 (34.1) 483 (46.3) 0.26 93 (31.5) 166 (31.1) 0.06 

Craft and manual worker nationalities f 74 (21.8) 159 (15.2) 62 (21.0) 101 (19.0) 

Other nationalities 150 (44.1) 401 (38.5) 140 (47.5) 266 (49.9) 

Epidemic phase g 

Delta-dominated incidence 104 (30.6) 172 (16.5) 0.34 85 (28.8) 142 (26.6) 0.05 

Omicron-dominated incidence 236 (69.4) 871 (83.5) 210 (71.2) 391 (73.4) 

Abbreviation: IQR, Interquartile range; SMD, standardized mean difference. 
a These include immunocompromised individuals (solid organ or hematopoietic stem cell transplant recipients, patients receiving chemotherapy or immuno- 

suppressive treatments, patients with severe immunodeficiency, and HIV patients), unvaccinated individuals, those ≥75 years of age, and pregnant women. 
b Cases (individuals who received the sotrovimab treatment) were exact-matched with up to two controls (individuals who did not receive the sotrovimab 

treatment) by vaccination status, prior infection status, sex, age group, nationality group, and epidemic phase. The final sample size thus includes cases that 

could be matched either to two controls or only to one control. This resulted in small differences between the groups. 
c SMD is the difference in the mean of a covariate between groups divided by the pooled standard deviation. An SMD < 0.1 indicates the optimal balance in 

matching. 
d SMD is for the mean difference between groups divided by the pooled standard deviation. 
e Vaccination status and prior infection status were ascertained at the time of infection. 
f These include Bangladeshis, Indians, Nepalese, Pakistanis, Sri Lankans, and Sudanese due to large proportions of these nationals being craft and manual 

workers. 
g Before December 19, 2021 incidence in Qatar was dominated by the Delta variant, whereas starting from December 19, 2021 incidence was dominated by 

the Omicron variant. 
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he end of the study. The corresponding numbers for the un- 

reated control group were 27 and zero, respectively. Most hos- 

italization encounters were unrelated to COVID-19 severity, for 

ispensing of treatment, or out of caution as part of a proac- 

ive approach to prevent the progression of the disease. Table 2 

hows baseline characteristics of the subgroup at higher risk of se- 

ere forms of COVID-19 before and after matching. The matched 

tudy groups were overall well balanced in the different analyses 

 Tables 1 and 2 ). 

The AOR of progression to severe, critical, or fatal COVID-19, 

omparing those treated to those untreated, was 2.67 (95% CI 0.60- 
99 
1.91) ( Table 3 ). This analysis was not possible when the timeframe 

as restricted to the Omicron-dominated epidemic phase because 

here were no cases of severe, critical, or fatal COVID-19 among the 

ntreated controls ( Table 3 ). 

In the analysis including only the subgroup of patients at higher 

isk of severe forms of COVID-19, the AOR was 0.65 (95% CI 0.17- 

.48; Table 3 ). Restricting this analysis to the Omicron-dominated 

pidemic phase yielded an AOR of 0.88 (95% CI 95% CI: 0.16-4.89) 

 Table 3 ). 

In the additional analysis using multivariable logistic regression 

n the full sample, the AOR of progression to severe, critical, or fa- 
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Table 3 

Association of sotrovimab treatment with COVID-19 infection severity in matched treatment and control groups. 

Study group Severe/critical/fatal a COVID-19 Mild/asymptomatic infection Adjusted odds ratio (95% CI) 

Main analysis 

Controls b 3 580 1.00 

Sotrovimab b 4 341 2.67 (0.60-11.91) 

Subgroup analysis c 

Controls d 8 525 1.00 

Sotrovimab d 3 292 0.65 (0.17-2.48) 

Restricting analyses to Omicron-dominated epidemic phase 

Main analysis 

Controls b 0 431 1.00 

Sotrovimab b 2 231 - e 

Subgroup analysis c 

Controls d 4 387 1.00 

Sotrovimab d 2 208 0.88 (0.16-4.89) 

a Severity ( 2021 ), criticality ( 2021 ), and fatality ( 2021 ) were defined according to the World Health Organization guidelines. 
b Cases and controls were exact-matched one-to-two by vaccination status, prior infection status, sex, age group, nationality 

group, comorbidity count, and epidemic phase. Matching factors are described in detail in Table 1 . 
c Subgroup analysis was performed on a subsample that includes only immunocompromised individuals (solid organ or 

hematopoietic stem cell transplant recipients, patients receiving chemotherapy or immunosuppressive treatments, patients 

with severe immunodeficiency, and HIV patients), unvaccinated individuals, those ≥75 years of age, and pregnant women. 
d Cases and controls were exact-matched 1:2 by vaccination status, prior infection status, sex, age group, nationality group, 

and epidemic phase. Matching factors are described in detail in Table 2 . 
e CIs could not be estimated through conditional logistic regression because of zero events among controls. 
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al COVID-19, comparing those treated to those untreated, was 1.80 

95% CI 0.61-5.29) ( Table 4 ). In the subgroup analysis restricted to 

nly patients at higher risk of severe forms of COVID-19, the AOR 

as 1.33 (95% CI 0.44-4.05) ( Table 5 ). 

iscussion 

There was no evidence of reduced risk of severe forms of 

OVID-19 among individuals who received sotrovimab treatment 

er the FDA guidelines. This was also true for the subgroup of 

atients at higher risk of severe forms of COVID-19. These find- 

ngs contrast with the effectiveness observed in a randomized con- 

rol trial and other studies ( Aggarwal et al. , 2022 ; Gupta et al. ,

021 ; Gupta et al. , 2022 ; Huang et al., 2022 ; Ong et al. , 2022 )

ut agree with another study that found no evidence of a pro- 

ective effect ( ACTIV-3/Therapeutics for Inpatients with COVID-19 

TICO) Study Group 2022 ). These findings may be explained by 

he fact that most infections during the study occurred during the 

micron wave and were predominantly due to BA.2 ( Abu-Raddad 

t al. , 2022 ; Altarawneh et al. , 2022 ; Chemaitelly et al. , 2022a ). Re-

ent evidence demonstrated lower neutralizing activity of sotro- 

imab against the Omicron variant and particularly against BA.2 

 Takashita et al., 2022a,b ). The FDA has recently blocked the use of

otrovimab in regions where BA.2 is dominant ( US Food and Drug 

dministration, 2022 ). An alternative explanation is that those who 

onsented and received the treatment may have perceived a need 

or this treatment because of poorer underlying health, thereby bi- 

sing the effectiveness of the treatment. 

This study has limitations. Although the sample size was not 

mall, it was not sufficient to precisely measure a small effect, 

iven that we had to adjust the analysis for other factors that af- 

ect the severity of COVID-19, including age, vaccination, previous 

nfection, comorbidities, and infection variant status. With the de- 

reased efficacy of sotrovimab against BA.2, larger study samples 

ay be needed to see the reduced effect size. It is possible that 

any patients declined sotrovimab treatment due to a perception 

f lower severity of Omicron infections. 
100
Most of the study participants were vaccinated. Vaccination 

ubstantially reduces the severity of infection ( Chemaitelly et al. , 

021 ; Chemaitelly et al. , 2022b ), thereby potentially confound- 

ng the results or affecting the study’s statistical precision to ob- 

erve an effect. Vaccinated individuals may not benefit from sotro- 

imab treatment. All patients in our study were outpatients; thus, 

t is not likely that the lack of evidence of effectiveness could 

ave been due to an inferior efficacy of sotrovimab treatment for 

npatients. 

Omicron, which resulted in a massive wave, was by far the 

argest of all waves in Qatar ( Abu-Raddad et al. , 2022 ; Altarawneh

t al. , 2022 ; Chemaitelly et al. , 2022a ), and the study duration over-

apped with this wave. With the lower severity of Omicron infec- 

ions ( Butt et al., 2022a,b ), most COVID-19 hospitalizations during 

his time were with COVID-19 rather than because of COVID-19. 

he use of hospitalization as a marker of COVID-19 severity can 

ead to bias in studies assessing the effectiveness of interventions, 

articularly after Omicron emergence ( Feikin et al. , 2022 ; Stowe 

t al. , 2022 ). Therefore, COVID-19 case severity was not assessed 

sing records of hospitalization but using the specific criteria for 

ase severity ( 2021 ), criticality ( 2021 ), and fatality ( 2021 ) per WHO

uidelines, whcih is a key strength of this study. Every hospitalized 

atient with COVID-19 underwent an infection severity assessment 

er WHO guidelines every 3 days until discharge or death. 

With the small proportion of Qatar’s population aged ≥60 years 

 Abu-Raddad et al., 2021a ), our findings may not be generalizable 

o countries in which elderly citizens represent a larger propor- 

ion of the population. The median age in the study samples was 

40 years, and < 10% of patients were aged ≥60 years, considerably 

ounger than in other studies ( Aggarwal et al. , 2022 ; Gupta et al. ,

021 ; Gupta et al. , 2022 ; Huang et al., 2022 ; Ong et al. , 2022 ). Such

 relatively young age may alter the benefit of this treatment and 

onfound the study results. As an observational study, investigated 

ohorts were neither blinded nor randomized, so unmeasured or 

ncontrolled confounding cannot be excluded. 

In conclusion, there was no evidence for a protective effect of 

otrovimab in reducing COVID-19 severity in a setting dominated 

y the BA.2 subvariant. 
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Table 4 

Associations with COVID-19 infection severity in the full sample including all eligible individuals for sotrovimab treatment. 

Predictors 

Sotrovimab Controls Severe/critical/fatal a COVID-19 vs. mild/asymptomatic infection 

Total sample 

Severe/critical/ 

fatal a COVID-19 Total sample 

Severe/critical/ 

fatal a COVID-19 Univariable regression analysis Multivariable regression analysis 

N (%) N (% 

b ) N (%) N (% 

b ) OR (95% CI) P -value AOR (95% CI) P -value 

Study group 

Control - - 2,845 (100.0) 10 (0.4) 1.00 1.00 

Sotrovimab 519 (100.0) 9 (1.7) - - 5.00 (2.02-12.37) < 0.001 1.80 (0.61-5.29) 0.288 

Vaccination status c 

Unvaccinated 153 (29.5) 4 (2.6) 658 (23.1) 5 (0.8) 1.00 1.00 

Two doses 298 (57.4) 4 (1.3) 1,655 (58.2) 4 (0.2) 0.37 (0.14-0.95) 0.040 0.51 (0.17-1.57) 0.242 

Three doses 68 (13.1) 1 (1.5) 532 (18.7) 1 (0.2) 0.30 (0.06-1.38) 0.122 0.35 (0.06-1.88) 0.219 

Prior infection status c 

No 478 (92.1) 9 (1.9) 2,605 (91.6) 10 (0.4) 1.00 1.00 

Yes 41 (7.9) 0 (0.0) 240 (8.4) 0 (0.0) 1.00 (1.00-1.00) - 1.00 (1.00-1.00) - 

Age (years) 

< 40 199 (38.3) 2 (1.0) 1,419 (49.9) 5 (0.4) 1.00 1.00 

40-59 204 (39.3) 2 (1.0) 1,357 (47.7) 3 (0.2) 0.74 (0.23-2.34) 0.607 0.81 (0.24-2.70) 0.728 

≥60 116 (22.4) 5 (4.3) 69 (2.4) 2 (2.9) 9.05 (3.14-26.10) < 0.001 5.68 (1.63-19.77) 0.006 

Sex 

Male 215 (41.4) 4 (1.9) 1,071 (37.6) 4 (0.4) 1.00 1.00 

Female 304 (58.6) 5 (1.6) 1,774 (62.4) 6 (0.3) 0.85 (0.34-2.12) 0.728 0.75 (0.28-1.98) 0.558 

Nationality 

Qatari 159 (30.6) 3 (1.9) 1,337 (47.0) 3 (0.2) 1.00 1.00 

Craft and manual worker nationalities d 144 (27.7) 2 (1.4) 627 (22.0) 0 (0.0) 0.65 (0.13-3.21) 0.593 0.70 (0.13-3.72) 0.678 

Other nationalities 216 (41.6) 4 (1.9) 881 (31.0) 7 (0.8) 2.52 (0.93-6.82) 0.070 1.91 (0.65-5.60) 0.240 

Comorbidity count 

None 58 (11.2) 0 (0.0) 312 (11.0) 4 (1.3) 1.00 1.00 

1 186 (35.8) 3 (1.6) 1,662 (58.4) 5 (0.3) 0.40 (0.12-1.33) 0.134 1.13 (0.29-4.41) 0.864 

2 167 (32.2) 1 (0.6) 693 (24.4) 1 (0.1) 0.21 (0.04-1.17) 0.075 0.43 (0.06-2.82) 0.377 

≥3 108 (20.8) 5 (4.6) 178 (6.3) 0 (0.0) 1.61 (0.43-6.12) 0.471 2.47 (0.44-13.85) 0.302 

Epidemic phase e 

Delta-dominated incidence 198 (38.2) 4 (2.0) 262 (9.2) 5 (1.9) 1.00 1.00 

Omicron-dominated incidence 321 (61.8) 5 (1.6) 2,583 (90.8) 5 (0.2) 0.17 (0.07-0.43) < 0.001 0.35 (0.13-0.96) 0.041 

Abbreviations: AOR, adjusted odds ratio; OR, odds ratio. 
a Severity ( 2021 ), criticality ( 2021 ), and fatality ( 2021 ) were defined according to the World Health Organization guidelines. 
b Proportion of those who progressed to severe, critical, or fatal COVID-19 among those in the predictor category. 
c Vaccination status and prior infection status were ascertained at the time of infection. 
d These include Bangladeshis, Indians, Nepalese, Pakistanis, Sri Lankans, and Sudanese due to large proportions of these nationals being craft and manual workers. 
e Before December 19, 2021 incidence in Qatar was dominated by the Delta variant, whereas starting from December 19, 2021 incidence was dominated by the Omicron variant. 
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Table 5 

Associations with COVID-19 infection severity in the subgroup of patients at higher risk of severe forms of COVID-19 a . 

Predictors 

Sotrovimab Controls Severe/critical/fatal b COVID-19 vs. mild/asymptomatic infection 

Total sample 

Severe/critical/ 

fatal b COVID-19 Total sample 

Severe/critical/ 

fatal b COVID-19 Univariable regression analysis Multivariable regression analysis 

N (%) N (% 

c ) N (%) N (% 

c ) OR (95% CI) P -value AOR (95% CI) P -value 

Study group 

Control - - 1,043 (100.0) 9 (0.9) 1.00 1.00 

Sotrovimab 340 (100.0) 7 (2.1) - - 2.42 (0.89-6.53) 0.083 1.33 (0.44-4.05) 0.618 

Vaccination status d 

Unvaccinated 153 (45.0) 4 (2.6) 658 (63.1) 5 (0.8) 1.00 1.00 

Two doses 145 (42.6) 3 (2.1) 287 (27.5) 3 (1.0) 1.26 (0.44-3.55) 0.668 1.52 (0.49-4.70) 0.468 

Three doses 42 (12.4) 0 (0.0) 98 (9.4) 1 (1.0) 0.64 (0.08-5.10) 0.674 0.58 (0.07-5.16) 0.626 

Prior infection status d 

No 312 (91.8) 7 (2.2) 953 (91.4) 9 (0.9) 1.00 1.00 

Yes 28 (8.2) 0 (0.0) 90 (8.6) 0 (0.0) 1.00 (1.00-1.00) - 1.00 (1.00-1.00) - 

Age (years) 

< 75 308 (90.6) 5 (1.6) 1,031 (98.8) 8 (0.8) 1.00 1.00 

≥75 32 (9.4) 2 (6.3) 12 (1.2) 1 (8.3) 7.46 (2.05-27.20) 0.002 6.92 (1.50-32.02) 0.013 

Sex 

Male 100 (29.4) 2 (2.0) 274 (26.3) 4 (1.5) 1.00 1.00 

Female 240 (70.6) 5 (2.1) 769 (73.7) 5 (0.7) 0.61 (0.22-1.70) 0.348 0.61 (0.21-1.74) 0.357 

Nationality 

Qatari 116 (34.1) 2 (1.7) 483 (46.3) 3 (0.6) 1.00 1.00 

Craft and manual worker nationalities e 74 (21.8) 2 (2.7) 159 (15.2) 0 (0.0) 1.03 (0.20-5.34) 0.973 1.22 (0.21-6.94) 0.822 

Other nationalities 150 (44.1) 3 (2.0) 401 (38.4) 6 (1.5) 1.97 (0.66-5.92) 0.226 2.01 (0.62-6.57) 0.246 

Epidemic phase f 

Delta-dominated incidence 104 (30.6) 4 (3.8) 172 (16.5) 4 (2.3) 1.00 1.00 

Omicron-dominated incidence 236 (69.4) 3 (1.3) 871 (83.5) 5 (0.6) 0.24 (0.09-0.66) 0.005 0.30 (0.10-0.88) 0.028 

Abbreviations: AOR, adjusted odds ratio; OR, odds ratio. 
a These include immunocompromised individuals (solid organ or hematopoietic stem cell transplant recipients, patients receiving chemotherapy or immunosuppressive treatments, patients with 

severe immunodeficiency, and HIV patients), unvaccinated individuals, those ≥75 years of age, and pregnant women. 
b Severity ( 2021 ), criticality ( 2021 ), and fatality ( 2021 ) were defined according to the World Health Organization guidelines. 
c Proportion of those who progressed to severe, critical, or fatal COVID-19 among those in the predictor category. 
d Vaccination status and prior infection status were ascertained at the time of infection. 
e These include Bangladeshis, Indians, Nepalese, Pakistanis, Sri Lankans, and Sudanese due to large proportions of these nationals being craft and manual workers. 
f Before December 19, 2021 incidence in Qatar was dominated by the Delta variant, whereas starting from December 19, 2021 incidence was dominated by the Omicron variant. 
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