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ABSTRACT

Background: Regdanvimab is a monoclonal antibody targeted against the severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) and a treatment option for patients with
mild-to moderate coronavirus disease 2019 (COVID-19). However, there has been limited
information on the clinical effectiveness of regdanvimab in the Delta variant of SARS-CoV-2.
Therefore, we aimed to investigate the effectiveness of regdanvimab after the Delta variant
was dominant using chronological analysis of regdanvimab use in a real-world setting.
Materials and Methods: The electrical medical records of patients infected with mild-
to-moderate COVID-19 who received regdanvimab within 7 days of symptom onset were
reviewed before (February —June 2021) and after (August — November 2021) the Delta variant
became predominant in Korea. Clinical outcomes were assessed by the need for oxygen
supplementation, time from symptom onset to oxygen requirement, in-hospital mortality, and
length of hospitalization. To match the difference between the basic characteristics of the two
groups, the clinical outcomes were compared again after 1 : 1 propensity score matching.
Results: Patients treated with regdanvimab in the Delta-predominant group were more
likely to require oxygen supplementation (17.5% vs. 6.0%, P=0.019) and had shorter times
from symptom onset to supplemental oxygen use (mean + standard deviation [SD]: 5.8 £ 2.8
vs. 10.0 + 3.7, P= 0.007) than those in the control group. After propensity score matching,
the percentage of patient requiring oxygen supplementation was higher (15.2% vs. 6.1%, P
=0.156), while the time from symptom onset to oxygen supplementation was significantly
shorter in the Delta-predominant group (mean + SD: 4.9 + 2.1 v5. 10.0 £+ 3.7, P= 0.007) than
that in the control group.

Conclusion: Considering that high proportion of vaccinated patients in the Delta-
predominant group, this finding suggests the uncertainty whether the effect of regdanvimab
is maintained even during the Delta-predominant period. It is hence necessary to
continuously monitor the effectiveness of regdanvimab as new SARS-CoV-2 variants emerge.
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INTRODUCTION

Since the first reported case of pneumonia due to coronavirus disease 2019 (COVID-19) in
December 2019 [1], millions of people have been infected [2]. The causative agent is the
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), and while most of the
patients with SARS-CoV-2 infection have mild symptoms, some progress to severe disease
that requires supplemental oxygen or even results in death [3, 4]. As the SARS-CoV-2
pandemic continues, various therapeutic agents have been developed.

Anti-SARS-CoV-2 monoclonal antibody is a treatment option for patients with mild-to-
moderate COVID-19 [5]. Regdanvimab (CT-P59, Celltrion Inc, Incheon, Korea) is an anti-
SARS-CoV-2 monoclonal antibody that has shown safety and virologic efficacy in a phase I
study [6] and reduced progression of severe COVID-19 and time to recovery in a phase II/III
clinical trial [7]. Based on the results of these previous studies, regdanvimab was approved
for emergency use in Korea on February 5, 2021. Although regdanvimab is used for treating
COVID-19 in clinical practice and its effectiveness in patients with mild-to-moderate COVID-19
has been investigated [8], there has been no study on the effectiveness of regdanvimab when
the Delta variant of SARS-CoV-2 was dominant. As clinical trials and studies on the clinical
effectiveness of regdanvimab were conducted before the Delta variant became predominant,
the effectiveness of regdanvimab when the Delta is the dominant strain has been questioned.

Therefore, we aimed to investigate the effectiveness of regdanvimab after the Delta variant
became predominant by comparing the treatment effectiveness before and after the Delta
variant became predominant.

MATERIALS AND METHODS

This retrospective study was conducted in a hospital designated for COVID-19 by the Seoul
Metropolitan Government with 765 inpatient beds, including 195 nationally designated
negative-pressure isolation units in Seoul, Korea. The indications for admission to this
hospital in Korea have remained unchanged since 2020, and the admission criteria have been
changed to be based on at-home treatment after November 30, 2021.

The progression of COVID-19 in patients who received regdanvimab was confirmed
retrospectively based on information in their electronic medical records (EMR). The Delta-
predominant group included patients who received regdanvimab in the study hospital from
August 2021, when the Delta variant was confirmed as the dominant variant in Korea [9,
10], to November 2021 before the hospitalization criteria was changed by the government.
The control group included patients who received regdanvimab from February to June 2021,
the period before the Delta variant became dominant, in the same study hospital. The data
of these patients were also presented in our previous study [8]. The number of patients
who met the indication of regdanvimab but did not receive regdanvimab during the Delta-
predominant study period were counted, and the need for oxygen supplementation among
those patients was also collected.

Regdanvimab was approved for administration within 7 days of symptom onset to patients
who met one of the following criteria: (1) age 260 years, (2) a confirmed diagnosis of
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pneumonia by imaging tests, and (3) presence of comorbidities such as chronic respiratory
disease, cardiovascular disease, hypertension, and diabetes mellitus. Therefore, patients who
received regdanvimab more than 7 days after symptom onset were excluded from the study.

This study was approved by the Institutional Review Board (IRB) of the Seoul Metropolitan
Government Boramae Medical Center (No. 20-2021-53). The IRB waived the need for
informed consent owing to the retrospective nature of this study.

Data on the clinical characteristics of the enrolled patients were collected through an EMR
review. Patients’ age and sex; date of symptom onset; results of imaging tests including plain
chest radiography and computed tomography; underlying diseases (hypertension, diabetes
mellitus, cardiovascular disease, chronic respiratory disease, chronic kidney disease,
malignancy, and immunosuppressive status); body mass index (BMI); COVID-19 vaccination
status; supplemental oxygen therapy; in-hospital mortality; and length of hospital stay

were investigated. The need for oxygen supplementation, time from symptom onset to
supplemental oxygen therapy, in-hospital mortality, and length of hospital stay in days were
confirmed as clinical outcomes following regdanvimab use.

The clinical characteristics and outcomes were compared between patients who received
regdanvimab before (February — June 2021) and after (August — November 2021) the Delta
variant became dominant [9, 10]. Student’s t-test was used to compare continuous variables,
and the chi-squared or Fisher’s exact test were used to compare categorical variables. To
minimize selection bias, subgroup analysis was performed using 1 : 1 propensity score

(PS) matching for the variables, age, sex, BMI, underlying diseases, and chest radiography
abnormalities. Vaccination status was excluded in PS matching because the large difference
between two groups caused overestimation. Statistical significance was set at P <0.05. All
statistical analyses except PS matching were performed using SPSS Statistics, version 26.0
(IBM Corp., Armonk, NY, USA). The PS matching was performed using R software, version
4.0.3 (R foundation for Statistical Computing, Vienna, Austria).

RESULTS

A total of 257 patients received regdanvimab within 7 days of symptom onset after the Delta
variant became dominant (August — November 2021). These patients were classified as the Delta-
predominant group. The control group included 67 patients who received regdanvimab within 7
days of symptom onset before the Delta variant became dominant (February — June 2021).

The clinical characteristics of the patients in the Delta-predominant group and the control
group are shown in Table 1. Patients in the control group were significantly older than those
in the Delta-predominant group (mean # standard deviation [SD]: 64.5 +14.5 vs. 59.8 +15.9,
P=0.029), while the proportion of male sex and BMI did not differ significantly between
the two groups. Although a higher proportion of patients in the Delta-predominant group
had malignancy than that in the control group (19.1% vs. 7.5%, P=0.026), the proportion
of patients with other underlying comorbidities did not differ significantly between the
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Table 1. Clinical characteristics and treatment outcomes of patients who received regdanvimab before and after the Delta variant was dominant

Delta-predominant (n = 257) Control (n = 67) P-value
Age (mean = SD), years 59.8 +15.9 64.5+14.5 0.029
Male sex 132 (51.4) 31(46.3) 0.458
BMI (mean + SD), kg/m? 93.5 + 4.0 93.6 + 4.0 0.758
Hypertension 98 (38.1) 33 (49.3) 0.099
Cardiovascular disease 40 (15.6) 7 (10.4) 0.336
Diabetes mellitus 47 (18.3) 14 (20.9) 0.603
Chronic pulmonary disease 21(8.2) 6 (9.0) 0.806
Chronic kidney disease 22 (8.6) 5(7.5) >0.999
Malignancy 49 (19.1) 5(7.5) 0.026
Immunosuppression 16 (6.2) 2 (3.0) 0.385
Chest radiography abnormality 148 (57.6) 33(49.3) 0.221
Duration of symptoms before regdanvimab (mean = SD), days 3.7+1.9 3.8+1.5 0.727
Vaccination status
More than one COVID-19 vaccination 122 (47.8) 5(7.5) <0.001
Full COVID-19 vaccination 94 (36.9) 1(1.5) <0.001
Oxygen requirement 45 (17.5) 4 (6.0) 0.019
Duration of symptoms before oxygen requirement (mean + SD), days 5.8+2.8 10.0 +3.7 0.007
In-hospital mortality 4 (1.6) 0 (0.0) 0.584
Admission duration (mean = SD), days 9.6+5.4 10.9 £4.9 0.070

If not specified, the proportion was expressed in parenthesis.
SD, standard deviation; BMI, body mass index; COVID-19, coronavirus disease 2019.

two groups. The proportion of patients with chest radiography abnormalities was not
significantly different between the Delta-predominant group and the control group (57.6%
vs. 49.3%, P=0.221). The duration of symptoms before regdanvimab treatment did not differ
between the two groups. The proportion of patients who were vaccinated more than once
and fully were significantly higher in the Delta-predominant group than in the control group
(47.8% vs. 7.5%, P <0.001; 36.9% vs. 1.5%, P <0.001).

The treatment outcomes of patients in the Delta-predominant and control groups are
presented in Table 1. The proportion of patients who required supplemental oxygen therapy
was significantly higher in the Delta-predominant group than in the control group (17.5%
us. 6.0%, P=0.019), and the time from symptom onset to supplemental oxygen therapy
was significantly shorter in the Delta-predominant group (mean + SD: 5.8 + 2.8 v5. 10.0 +
3.7, P=0.007). Although in-hospital mortality was not significantly different between the
two groups, there were no deaths in the control group, while four (1.6%) in-hospital deaths
occurred in the Delta-predominant group. The length of hospitalization did not differ
between the two groups.

After1:1PS matching analysis, 66 patients in the Delta-predominant group and 66 patients
in the control group were analyzed. The clinical characteristics and treatment outcomes of
patients from both groups after PS matching analysis are shown in Table 2. As the vaccination
status was excluded in PS matching, the proportion of patients who were vaccinated more
than once and fully were higher in the Delta-predominant group than in the control group.

Although not statistically significant, the proportion of patients requiring supplemental
oxygen therapy was higher in the Delta-predominant group than in the control group (15.2%
us. 6.1%, P=0.156). The time from symptom onset to supplemental oxygen therapy remained
significantly shorter in the Delta-predominant group than in the control group (mean +

SD: 4.9 +2.1 v5.10.0 + 3.7, P=0.007). There was one (1.5%) in-hospital death in the Delta-
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Table 2. Clinical characteristics and treatment outcomes of patients who received regdanvimab after propensity score matching

Regdanvimab effect before and after Delta variant

Delta-predominant (n = 66) Control (n = 66) P-value
Age (mean = SD), years 67.3+13.4 64.2 +14.4 0.204
Male sex 33 (50.0) 31(47.0) 0.728
BMI (mean + SD), kg/m? 93.4+3.7 93.6 + 4.0 0.721
Hypertension 35 (53.0) 33 (50.0) 0.728
Cardiovascular disease 5(7.5) 7 (10.6) 0.763
Diabetes mellitus 14 (21.2) 14 (21.2) >0.999
Chronic pulmonary disease 3(4.5) 6 (9.1) 0.744
Chronic kidney disease 3 (4.5) 5(7.6) 0.718
Malignancy 9 (13.6) 5(7.6) 0.397
Immunosuppression 0 (0.0) 2 (3.0) 0.496
Chest radiography abnormality 37 (56.1) 32 (48.5) 0.384
Duration of symptoms before regdanvimab (mean = SD), days 3.7+1.9 3.8+1.5 0.618
Vaccination status
More than one COVID-19 vaccination 39 (59.1) 5(7.6) <0.001
Full COVID-19 vaccination 31(47.0) 1(1.5) <0.001
Oxygen requirement 10 (15.2) 4 (6.1) 0.156
Duration of symptoms before oxygen requirement (mean + SD), days 4.9+2]1 10.0 +3.7 0.007
In-hospital mortality 1(1.5) 0 (0.0) >0.999
Admission duration (mean = SD), days 9.9+5.2 10.9 £4.9 0.222

If not specified, the proportion was expressed in parenthesis.
SD, standard deviation; BMI, body mass index; COVID-19, coronavirus disease 2019.

Table 3. Proportions of patients with oxygen requirement according to the study period and whether receiving
regdanvimab

Regdanvimab Symptomatic treatment P-value
Pre-Delta period 4/67 (6.0) 67/333 (20.1) 0.006
Delta-predominant period 45/957 (17.5) 120/599 (20.0) 0.391

predominant group, and statistical calculations could not be conducted. In addition, there
was no significant difference in the length of hospitalization (9.9 vs. 10.9 days, P=0.222).

Among 2,508 patients admitted to the study hospital during the Delta-predominant study
period, we exclude 431 patients who required oxygen therapy within 1 day after admission, 371
pediatric patients under 17 years of age, and 257 patients who received regdanvimab. Among
1,449 patients, total 599 patients met the indication of regdanvimab. The requirement

of supplemental oxygen occurred in 120 patients of these 599 patients (Table 3). The
proportion of oxygen requirement was not significantly different between the group receiving
regdanvimab and the group not receiving regdanvimab during the Delta-predominant period
(17.5% vs. 20.0%, P=0.391).

DISCUSSION

We compared the effectiveness of regdanvimab in patients with COVID-19 before and

after the Delta variant became predominant in Korea. We found that patients receiving
regdanvimab in the Delta-predominant group had a shorter duration from symptom

onset to supplemental oxygen therapy than those in the control group. Although previous
studies reported that treatment with regdanvimab reduced the risk of progression to oxygen
requirement [8, 11], these studies were conducted when the Delta variant was not dominant.
After this study period, the prevalence of the Delta variant increased rapidly, and it became
the predominant strain in Korea [9, 10].
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A previous study demonstrated the efficacy of regdanvimab against the Delta and other
variants of SARS-CoV-2; however, the study was limited to in vitro and animal experiments
[12]. Another study showed that bamlanivimab, another therapeutic monoclonal antibody
used against COVID-19, did not have neutralizing activity against the Delta variant, and sera
from vaccinated individuals had little to no activity against it [13]. The clinical effectiveness
of regdanvimab during the Delta-predominant period may have been affected by the escape
of this variant from the monoclonal antibody, as regdanvimab is directed against the spike
protein of SARS-CoV-2.

This study found poor clinical outcomes in the Delta-predominant group. We found that the
proportion of patients requiring supplemental oxygen therapy was higher, and the duration
from symptom onset to supplemental oxygen therapy was shorter in the Delta-predominant
group compared to the control group. The shorter duration of symptom onset to
supplemental oxygen therapy in the Delta-predominant group showed statistical significance
even after 1: 1 PS matching analysis.

The virulence of Delta variant itself might contribute to the reduced effectiveness of
regdanvimab during the Delta-predominant period. Therefore, we additionally analyzed
patients who met the indication criteria for regdanvimab but were not treated with the drug
during the Delta-predominant study period (August — November 2021), and confirmed the
number of patients who require oxygen therapy among them. We found that there was no
significant difference in the proportion of oxygen requirement between patients without
regdanvimab and those with regdanvimab. Differently from this result, the previous study
showed that clinical characteristics of patients without regdanvimab therapy during pre-
Delta period and reported the lower proportion of patients with oxygen requirements among
those receiving regdanvimab [8]. Although there have been previous reports of higher clinical
severity of Delta variant than other variants [14, 15], percentage of patients with oxygen
requirement between symptomatic treatment groups in Delta-predominat period and pre-
Delta period was similar in the study hospital.

All physicians in this study hospital followed the international COVID-19 treatment
guidelines [5], which advised against other than monoclonal antibody in mild to moderate
COVID-19. Moreover, remdesivir is administered as an orphan drug by Korean government
and it can be administered only when oxygen supplement is required due to the regulations
by Korea Disease Control and Prevention Agency. Therefore, since the only treatment option
for patients who did not require oxygen therapy was regdanvimab during this study period,
there might be little effect of other treatments in both the Delta-predominant group and the
control group.

These findings are consistent with those of a previous study conducted in the United States
reporting the possibility of reduced monoclonal antibody effectiveness in a real-world setting
during the Delta-predominant period [16]. As recent studies suggested reduced monoclonal
antibody efficacy and neutralization by vaccinated serum of the new variant of concern,
omicron [17, 18], we could expect that the clinical effectiveness of regdanvimab may decrease
when other new variant becomes dominant, similar to the Delta variant.

This study has some limitations. First, as a retrospective cohort study, the clinical

characteristics of the Delta-predominant group could not be exactly matched with those of
the control group. Therefore, we used PS matching analysis for important clinical variables to
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minimize selection bias. Second, no microbiologic investigation of SARS-CoV-2 variants was
conducted in this study. However, as we did not limit hospitalization to specific patients, it is
expected that the proportion of specific variants in this study represents that of the general
population in Korea.

Regdanvimab effect before and after Delta variant

In conclusion, this study demonstrates a shorter time from symptom onset to supplemental
oxygen therapy in patients treated with regdanvimab during the Delta-predominant period.
Although other factors of clinical outcome did not differ between the Delta-predominant
group and the control group after 1 : 1 PS matching analysis, it was unclear whether the
effectiveness of regdanvimab is maintained considering the SARS-CoV-2 vaccination status.
As new variants of SARS-CoV-2 emerge, it would be important to continuously monitor the
clinical effectiveness of regdanvimab.

REFERENCES

1. ZhuN, Zhang D, Wang W, Li X, Yang B, SongJ, Zhao X, Huang B, Shi W, Lu R, Niu P, Zhan F, Ma X, Wang
D, Xu W, Wu G, Gao GF, Tan W; China Novel Coronavirus Investigating and Research Team. A novel
coronavirus from patients with pneumonia in China, 2019. N Engl ] Med 2020;382:727-33.

PUBMED | CROSSREF

2. World Health Organization (WHO). WHO coronavirus (COVID-19) dashboard. Available at: https://
covid19.who.int/. Accessed 21 January 2022.

3. ZhouF, YuT,DuR, Fan G, LiuY, Liu Z, Xiang J, Wang Y, Song B, Gu X, Guan L, Wei Y, Li H, Wu X, Xu
J, Tu S, Zhang Y, Chen H, Cao B. Clinical course and risk factors for mortality of adult inpatients with
COVID-19 in Wuhan, China: a retrospective cohort study. Lancet 2020;395:1054-62.
PUBMED | CROSSREF

4. WuC, ChenX, CaiY, XiaJ, Zhou X, Xu S, Huang H, Zhang L, Zhou X, Du C, Zhang Y, SongJ, Wang S,
ChaoY, Yang Z, Xu J, Zhou X, Chen D, Xiong W, Xu L, Zhou F, Jiang J, Bai C, ZhengJ, Song Y. Risk factors
associated with acute respiratory distress syndrome and death in patients with coronavirus disease 2019
pneumonia in Wuhan, China. JAMA Intern Med 2020;180:934-43.
PUBMED | CROSSREF

5. National Institutes of Health (NIH). Anti-SARS-CoV-2 monoclonal antibodies. Available at: https://
www.covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-
monoclonal-antibodies/. Accessed 21 January 2022.

6. Kim]JY, Jang YR, Hong JH, Jung JG, Park JH, Streinu-Cercel A, Streinu-Cercel A, Sandulescu O, Lee SJ,
Kim SH, Jung NH, Lee SG, Park JE, Kim MK, Jeon DB, Lee YJ, Kim BS, Lee YM, Kim YS. Safety, virologic
efficacy, and pharmacokinetics of CT-P59, a neutralizing monoclonal antibody against SARS-CoV-2 spike
receptor-binding protein: two randomized, placebo-controlled, phase I studies in healthy individuals and
patients with mild SARS-CoV-2 infection. Clin Ther 2021;43:1706-27.

PUBMED | CROSSREF

7. Streinu-Cercel A, Sandulescu O, Preotescu LL, Kim JY, Kim YS, Cheon S, Jang YR, Lee SJ, Kim SH,
ChangI, Suh JH, Lee SG, Kim MR, Chung DR, Kim HN, Streinu-Cercel A, Eom JS. Efficacy and safety
of regdanvimab (CT-P59): a phase 2/3 randomized, double-blind, placebo-controlled trial in outpatients
with mild-to-moderate coronavirus disease 2019. Open Forum Infect Dis 2022;9:0fac053.

PUBMED | CROSSREF

8. Choi §J, Park SW, Lee E. Effectiveness of regdanvimab at preventing the need for oxygen therapy in
patients with mild-to-moderate COVID-19: a retrospective cohort study. Infect Chemother 2022;54:91-101.
PUBMED | CROSSREF

9. Korea Disease Control and Prevention Agency. Global trends and characteristics of the SARS-CoV-2 Delta
variant. Public Health Wkly Rep 2021;14:2363-5.

10. Korea Disease Control and Prevention Agency. July 2021 status and characteristics of the COVID-19
variant virus outbreak in the Republic of Korea. Public Health Wkly Rep 2021;14:3388-96.

11. Lee]JY, LeeJY, Ko JH, Hyun M, Kim HA, Cho S, Lee YD, Song]J, Shin S, Peck KR. Effectiveness of
regdanvimab treatment in high-risk COVID-19 patients to prevent progression to severe disease. Front
Immunol 2021;12:772320.

PUBMED | CROSSREF

https://doi.org/10.3947/ic.2022.0011 264


http://www.ncbi.nlm.nih.gov/pubmed/31978945
https://doi.org/10.1056/NEJMoa2001017
http://www.ncbi.nlm.nih.gov/pubmed/32171076
https://doi.org/10.1016/S0140-6736(20)30566-3
http://www.ncbi.nlm.nih.gov/pubmed/32167524
https://doi.org/10.1001/jamainternmed.2020.0994
http://www.ncbi.nlm.nih.gov/pubmed/34551869
https://doi.org/10.1016/j.clinthera.2021.08.009
http://www.ncbi.nlm.nih.gov/pubmed/35295819
https://doi.org/10.1093/ofid/ofac053
http://www.ncbi.nlm.nih.gov/pubmed/35384421
https://doi.org/10.3947/ic.2021.0140
http://www.ncbi.nlm.nih.gov/pubmed/34899724
https://doi.org/10.3389/fimmu.2021.772320

Regdanvimab effect before and after Delta variant

[ ] d
1 C Infection &
Chemotherapy

12.

13.

14.

15.

16.

17.

18.

Ryu DK, Kang B, Noh H, Woo SJ, Lee MH, Nuijten PM, Kim JI, Seo JM, Kim C, Kim M, Yang E, Lim G,
Kim SG, Eo SK, ChoiJA, Song M, Oh SS, Chung HY, Tijsma AS, van Baalen CA, Kwon KS, Lee SY. The
in vitro and in vivo efficacy of CT-P59 against Gamma, Delta and its associated variants of SARS-CoV-2.
Biochem Biophys Res Commun 2021;578:91-6.

PUBMED | CROSSREF

Planas D, Veyer D, Baidaliuk A, Staropoli I, Guivel-Benhassine F, Rajah MM, Planchais C, Porrot F,
Robillard N, Puech J, Prot M, Gallais F, Gantner P, Velay A, Le Guen J, Kassis-Chikhani N, Edriss D,
Belec L, Seve A, Courtellemont L, Péré H, Hocqueloux L, Fafi-Kremer S, Prazuck T, Mouquet H, Bruel
T, Simon-Loriere E, Rey FA, Schwartz O. Reduced sensitivity of SARS-CoV-2 variant Delta to antibody
neutralization. Nature 2021;596:276-80.

PUBMED | CROSSREF

Twohig KA, Nyberg T, Zaidi A, Thelwall S, Sinnathamby MA, Aliabadi S, Seaman SR, Harris R], Hope
R, Lopez-Bernal J, Gallagher E, Charlett A, De Angelis D, Presanis AM, Dabrera G; COVID-19 Genomics
UK (COG-UK) consortium. Hospital admission and emergency care attendance risk for SARS-CoV-2
delta (B.1.617.2) compared with alpha (B.1.1.7) variants of concern: a cohort study. Lancet Infect Dis
2022;22:35-42.

PUBMED | CROSSREF

Sheikh A, McMenamin J, Taylor B, Robertson C; Public Health Scotland and the EAVE II Collaborators.
SARS-CoV-2 Delta VOC in Scotland: demographics, risk of hospital admission, and vaccine effectiveness.
Lancet 2021;397:2461-2.

PUBMED | CROSSREF

O’Horo JC, Challener DW, Speicher L, Bosch W, Seville MT, Bierle DM, Ganesh R, Wilker CG, Arndt RF,
Arndt LL, Tulledge-Scheitel SM, Hanson SN, Razonable RR. Effectiveness of monoclonal antibodies in
preventing severe COVID-19 with emergence of the delta variant. Mayo Clin Proc 2022;97:327-32.

PUBMED | CROSSREF

Chen J, Wang R, Gilby NB, Wei GW. Omicron (B.1.1.529): Infectivity, vaccine breakthrough, and antibody
resistance. ] Chem Inf Model 2022;62:412-22.

PUBMED | CROSSREF

Dejnirattisai W, Shaw RH, Supasa P, Liu C, Stuart AS, Pollard AJ, Liu X, Lambe T, Crook D, Stuart DI,
Mongkolsapaya J, Nguyen-Van-Tam JS, Snape MD, Screaton GR; Com-COV?2 study group. Reduced
neutralisation of SARS-CoV-2 omicron B.1.1.529 variant by post-immunisation serum. Lancet
2022;399:234-6.

PUBMED | CROSSREF

https://icjournal.org https://doi.org/10.3947/ic.2022.0011 265


http://www.ncbi.nlm.nih.gov/pubmed/34547629
https://doi.org/10.1016/j.bbrc.2021.09.023
http://www.ncbi.nlm.nih.gov/pubmed/34237773
https://doi.org/10.1038/s41586-021-03777-9
http://www.ncbi.nlm.nih.gov/pubmed/34461056
https://doi.org/10.1016/S1473-3099(21)00475-8
http://www.ncbi.nlm.nih.gov/pubmed/34139198
https://doi.org/10.1016/S0140-6736(21)01358-1
http://www.ncbi.nlm.nih.gov/pubmed/35120695
https://doi.org/10.1016/j.mayocp.2021.12.002
http://www.ncbi.nlm.nih.gov/pubmed/34989238
https://doi.org/10.1021/acs.jcim.1c01451
http://www.ncbi.nlm.nih.gov/pubmed/34942101
https://doi.org/10.1016/S0140-6736(21)02844-0

	Early Oxygen Requirement in Patients with Mild-to-Moderate COVID-19 Who Received Regdanvimab after Delta-Variant Outbreak
	Introduction
	Materials and methods
	2. Ethics statement
	3. Data collection and outcome measures
	4. Statistical analysis

	Results
	2. Treatment outcomes

	Discussion
	REFERENCES


