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Letter to the Editor

The effect of tixagevimab-cilgavimab on clinical outcomes in
patients with COVID-19: A systematic review with meta-analysis

Dear Editor,

We read with great interest the article reported treating the pa-
tients diagnosed with COVID-19 by tixagevimab-cilgavimab.! With
the evolution of the SARS-CoV-2 and the continued increase in
cases and transmission efficiency due to mutations, additional drug
treatment is necessary for patients with high-risk diseases in ad-
dition to the vaccine of COVID-19 through convalescent plasma.
The development of monoclonal antibodies represents a new op-
tion with potential therapeutic and prophylactic applications.

Tixagevimab-cilgavimab is one type of long-acting monoclonal
antibody combination produced from B cells donated by patients
recovered from COVID-19, which is given via intramuscular injec-
tion to prevent and treat COVID-19. Tixagevimab-cilgavimab can
bind to several different sites on the SARS-CoV-2 spike protein and
may help overcome immune escape and maintain susceptibility to
SARS-CoV-2 variants.?

In December 2021, tixagevimab-cilgavimab received emergency
use authorization from the United States FDA for preventing
COVID-19 in currently uninfected adults and children, and was sub-
sequently approved in countries including Canada, United King-
dom, et al. In February 2022, the United States FDA increased the
drug injection dose from 150mg to 300mg due to the in vitro neu-
tralization effect of tixagevimab-cilgavimab on the omicron vari-
ant. At present, there are several studies reporting the impact of
tixagevimab-cilgavima applying on patient clinical outcomes, the
conclusions of which are not consistent, however. Hence, we per-
formed a meta-analysis to evaluate the therapeutic effect of tix-
agevimab/cilgavimab in treating COVID-19 patients.

Articles were searched in the electronic libraries, databases, and
websites including (PubMed, Cochrane Library databases, Google
Scholar, and medRxiv) from December 1, 2019 to July 30, 2022.
The retrieve strategy consisted of combination of following terms,
without language, year, and publication restrictions: ("SARS-CoV-
2 or "covid-19" or "nCoV-2019" or "novel corona virus" or "2019-
nCoV") and ("tixagevimab cilgavimab" or "tixagevimab" or "cilgav-
imab" or "AZD7442").

The inclusion and exclusion criterion of this meta-analysis
were as follows: Studies compared of clinical outcomes between
tixagevimab-cilgavimab and control (placebo) treated groups were
included. Original studies associated with subsequent reviews, let-
ters, editorials, conference abstracts, case reports, and duplicate
publications were excluded. Information on studies and partici-
pants’ baseline characteristics was also extracted,including the first
author’s name, year of publication, study design, country of origin,
number of participants, mortality of patients, side effects and the
number of cases diagnosed COVID-19.

https://doi.org/10.1016/j.jinf.2022.08.021

The statistical analysis of this study was conducted using
RevMan (version 5.4, (Cochran Collaboration, University of Oxford)
and Stata 16.0. Dichotomous variables were analyzed using odds
ratios (ORs) with 95% (95% CI) intervals of evidence. Heterogeneity
was assessed using Cochran’s Q test and i2 statistic. The P value <
0.05 was considered statistically significant.

After a literature search, five studies were included, including
14489 adult COVID-19 patients, with 7295 in the tixagevimab-
cilgavimab treated group and 7194 in control group®~’. Changes
in patients’ population and study characteristics included in this
study are shown in Table 1. Two studies were from the United
States, and the remaining were multicenter studies from several
countries. Three studies were randomized controlled trials and two
studies were retrospective cohort study. In the included studies, in-
tramuscular drug therapy was used. The five eligible studies were
published in 2022 and patient sample sizes of which ranged from
903 to 5197.

Our meta-analysis showed that the overall mortality in the
tixagevimab-cilgavimab treated group was significantly lower than
that in the control group (RR=0.50,95%Cl: 0.39, 0.64, P<0.01;
12=76%)(Fig. 1A). Furthermore, tixagevimab-cilgavimab treatment
was not associated with the development of serious adevents in
patients (OR=0.90,95%Cl: 0.67, 121, P=0.48; 1?=0%)(Fig. 1B). In
addition, the protection against COVID-19 was significantly im-
proved in the tixagevimab-cilgavimab group compared with the
control group(RR=0.28,95%Cl: 0.15, 0.53, P<0.01; 12=0%) (Fig. 1C).
Hence,the results provide the evidence that treatment with
tixagevimab-cilgavimab in COVID-19 patients had a significant
benefit in terms of mortality and SARS-COVID-2 infection.

In addition, one study data from the AstraZeneca showed a
protective effect against symptomatic COVID-19 infection in RT-
PCR-negative patients treated with tixagevimab/cilgavimab com-
pared with placebo-treated control recipients (RR 73%; 95% CI
27-90), which is also consistent with our findings.2Furthermore,
it deserves our attention that several studies conclusions were
drawn in settings where the major proportion of omicron muta-
tions was present. In the context of the reduced neutralizing activ-
ity of several Monoclonal antibodies due to the omicron mutations,
tixagevimab-cilgavimab may still serve as an effective and targeted
therapeutic strategy.!

Our study has several limitations to be aware of. The num-
ber of articles included in this study is five, which is small for a
meta-analysis. There was also a significant heterogeneity (12>50%)
in mortality and serious side effects. In addition, there may be dif-
ferences in the treatment regimens and vaccination status of the
patient populations in these studies. Despite these limitations, our
study provides considerable value as the first meta-analysis to in-
vestigate the effects of tixagevimab-cilgavimab therapy in COVID-
19 infected patients.

In conclusion, the use of tixagevimab-cilgavimab to treat
COVID-19 patients has significant benefits in terms of protection

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Table 1

The basic information of the included literature.
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Study Population Study type Country Intervention All person(No.) Intervention(No.) Control(No.)
Holland 2022 >18 years Randomized controlled trial United States Tixagevimab/cilgavimab vs Placebo 1417 710 707
Xu 2022 >18 years cohort United States Tixagevimab/cilgavimab 1848 1848 cohort
Levin A 2022 >18 years Randomized controlled trial multicenter study Tixagevimab/cilgavimab vs Placebo 5197 3460 1737
Montgomery 2022 >18 years Randomized controlled trial multicenter study Tixagevimab/cilgavimab vs Placebo 903 452 451
Kertes 2022 >12 years cohort Israel Tixagevimab/cilgavimab 5124 825 4299
A Tixagevimab/cilgavimab Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Holland 2022 61 710 86 707 469% 0.71 [0.52, 0.96) i
Kertes 2022 0 825 40 4299 71%  0.06([0.00,1.04] ¢
Levin A 2022 18 3441 36 1731 261%  0.25(0.14,044) —
Montgomery 2022 18 407 37 415 199%  0.50[0.29,0.86) e —
Total (95% CI) 5383 7152 100.0%  0.50[0.39, 0.64] L 4
Total events 97 199
Heterogeneity: Chi*=12.54, df= 3 (P = 0.006); F= 76% ’001 0‘1 : 1’0 100’
Testfor overall effect Z= 5.65 (P < 0.00001) Favours [ Tixagevimab/cilgavimab] Favours [Placebo]
B Tixagevimab/cilgavimab Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% Cl M_.H, Fixed, 95% CI
Holland 2022 34 710 38 707 382% 0.89[0.55,1.42]
Levin A 2022 50 3461 23 1736 318%  1.09[0.66,1.79)
Montgomery 2022 22 452 30 451 301% 0.72[0.41,1.26)
Total (95% CI) 4623 2894 100.0%  0.90[0.67, 1.21]
Total events 106 91
Heterogeneity: Chi# = 1.20, df= 2 (P = 0.55); F= 0% b y T p i
o Y 0.01 0.1 1 10 100
Testfor overall effect Z=0.70 (P = 0.48) Favours [Tixagevimabl/cilgavimab] Favours [Placebo]
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Fig.1. A. Association between tixagevimab-cilgavimab treatment and mortality.
B Association between tixagevimab-cilgavimab treatment and serious adevents.

C Association between tixagevimab-cilgavimab treatment and COVID-19 infection.

against COVID-19 infection and mortality, while having no effect
on the occurrence of serious side effects in patients. Further stud-

ies are required to confirm these findings.
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