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ABSTRACT

Introduction: In the phase 3 TACKLE study,
outpatient treatment with AZD7442 (tix-
agevimab/cilgavimab) was well tolerated and
significantly reduced progression to severe dis-
ease or death through day 29 in adults with

mild-to-moderate coronavirus disease 2019
(COVID-19) at the primary analysis. Here, we
report data from the final analysis of the
TACKLE study, performed after approximately
15 months’ follow-up.
Methods: Eligible participants were random-
ized 1:1 and dosed within 7 days of symptom
onset with 600 mg intramuscular AZD7442
(n = 456; 300 mg tixagevimab/300 mg cilgav-
imab) or placebo (n = 454).
Results: Severe COVID-19 or death through
day 29 occurred in 4.4% and 8.8% of partici-
pants who received AZD7442 or placebo, a rel-
ative risk reduction (RRR) of 50.4% [95%
confidence interval (CI) 14.4, 71.3; p = 0.0096];
among participants dosed within 5 days of
symptom onset, the RRR was 66.9% (95% CI
31.1, 84.1; p = 0.002). Death from any cause or
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hospitalization for COVID-19 complications or
sequelae through day 169 occurred in 5.0% of
participants receiving AZD7442 versus 9.7%
receiving placebo, an RRR of 49.2% (95% CI
14.7, 69.8; p = 0.009). Adverse events occurred
in 55.5% and 55.9% of participants who
received AZD7442 or placebo, respectively, and
were mostly mild or moderate in severity. Seri-
ous adverse events occurred in 10.2% and
14.4% of participants who received AZD7442 or
placebo, respectively, and deaths occurred in
1.8% of participants in both groups. Serum
concentration–time profiles recorded over
457 days were similar for AZD7442, tix-
agevimab, and cilgavimab, and were consistent
with the extended half-life reported for
AZD7442 (approx. 90 days).
Conclusions: AZD7442 reduced the risk of
progression to severe COVID-19, hospitaliza-
tion, and death, was well tolerated through
15 months, and exhibited predictable pharma-
cokinetics in outpatients with mild-to-moderate
COVID-19. These data support the long-term
safety of using long-acting monoclonal anti-
bodies to treat COVID-19.
Trial Registration: Clinicaltrials.gov,
NCT04723394. (https://clinicaltrials.gov/study/
NCT04723394.

PLAIN LANGUAGE SUMMARY

The body’s immune system produces proteins
called antibodies that specifically target foreign
substances such as viruses. AZD7442 is a com-
bination of two antibodies (called tixagevimab
and cilgavimab) that bind to the severe acute
respiratory syndrome coronavirus 2 virus spike
protein, preventing it from causing coronavirus
disease 2019 (COVID-19). AZD7442 was
designed to be ‘‘long-acting’’ and therefore
provide prolonged protection against COVID-
19 lasting several months from a single dose. It
was tested in a clinical trial (TACKLE) to see if it
could prevent people who had recently devel-
oped symptoms of COVID-19 from getting
sicker, being hospitalized, or dying. Around
900 adults took part in this clinical trial. Half of
this group were treated with a dose of AZD7442,
given as two injections. The other half received
a placebo (injections that look like the AZD7442
injections but contain no medicine). The effect
of AZD7442 treatment against COVID-19 was
monitored over 6 months, and safety was
monitored over 15 months. Around the same
percentage of participants in the trial reported
side effects with AZD7442 and placebo, sug-
gesting there were no safety issues with
AZD7442. AZD7442 treatment reduced the risk
of participants getting severe COVID-19 or
dying from COVID-19 by approximately half,
compared with the placebo group. Participants
receiving AZD7442 also had fewer hospitaliza-
tions due to COVID-19 complications, com-
pared with the placebo group. These results
showed the long-term safety of using long-act-
ing antibodies such as AZD7442 as a treatment
for COVID-19.
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**p < 0.001
AE adverse event, AESI AE of special interest, COVID-19 coronavirus disease 2019, 
IM intramuscular, RRR relative risk reduction, SARS-CoV-2 severe acute respiratory
syndrome coronavirus 2, SAEs serious AE
aCommon denotes AEs with over 5% incidence
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Key Summary Points

Why carry out this study?

There is an ongoing need for effective
coronavirus disease 2019 (COVID-19)
treatments to prevent severe disease and
reduce the risk of hospitalization and
death in at-risk individuals.

What did the study ask?

The TACKLE study evaluated the efficacy
and safety of a single intramuscular
injection of 600 mg AZD7442
(tixagevimab/cilgavimab) in outpatients
with mild-to-moderate COVID-19
administered within 7 days of symptom
onset.

What was learned from this study?

The final 15-month analysis of TACKLE
confirmed the efficacy of AZD7442 in
reducing progression to severe COVID-19
or death through day 29 and death from
any cause or hospitalization for COVID-19
complications or sequelae through
day 169.

The safety profile of AZD7442 over
15 months of follow-up was comparable
with placebo and consistent with that
observed in prior reports of shorter
duration.

These long-term follow-up data confirm
the findings of the TACKLE primary and
key secondary analyses and suggest that
intramuscular injection of long-acting
therapeutic monoclonal antibodies can be
used to treat outpatients with mild-to-
moderate COVID-19.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate
understanding of the article. To view digital
features for this article, go to https://doi.org/10.
6084/m9.figshare.25055054 .

INTRODUCTION

AZD7442 is a combination of two long-acting
monoclonal antibodies (mAbs), tixagevimab
and cilgavimab, derived from B cells isolated
from individuals with prior severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2)
infection [1]. The fragment crystallizable (Fc)
regions of the progenitor mAbs were enhanced
with YTE (amino acid substitutions M252Y/
S254T/T256E) and TM (triple modification;
amino acid substitutions L234F/L235E/P331S)
modifications to extend their serum half-lives
and reduce Fc effector functions, respectively
[2–5]. AZD7442 has been authorized for the
treatment of coronavirus disease 2019 (COVID-
19) in the European Union, Japan, Canada, and
Australia [6–9], although several Omicron sub-
variants have since demonstrated reduced sus-
ceptibility to neutralization by tixagevimab and
cilgavimab in vitro [10–12]. Following emer-
gence of resistant variants, clinical use of
AZD7442 has been restricted [13]. However,
long-term safety and efficacy data for AZD7442
may assist the development of new therapeutic
mAbs with YTE and TM modifications.

The phase 3 TACKLE study (clinicaltrials.gov
identifier NCT04723394) demonstrated the
safety and efficacy of AZD7442 versus placebo as
an outpatient treatment for adults with mild-to-
moderate COVID-19 [14, 15]. Here, we report
data from the final analysis of the TACKLE
study, including final evaluations of the pri-
mary and key secondary efficacy endpoints,
longer-term safety evaluated over 15 months,
and pharmacokinetics.
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METHODS

Trial Overview

TACKLE was a phase 3, double-blind, placebo-
controlled, multicenter study, full details of
which have previously been reported [14].
Briefly, eligible participants were adults
aged C 18 years who had not received a COVID-
19 vaccine and who had laboratory-confirmed
SARS-CoV-2 infection determined by reverse
transcription-polymerase chain reaction (RT-
PCR) or antigen test from any respiratory tract
specimen collected within 3 days of enrollment
and had a World Health Organization (WHO)
Clinical Progression Scale score[1 and \ 4.
Participants were randomized 1:1 to receive
600 mg AZD7442 (consecutive intramuscular
injections of 300 mg tixagevimab and 300 mg
cilgavimab) or placebo within 7 days of symp-
tom onset. The final analysis was performed
when those participants who had not with-
drawn from the study had completed follow-up
through day 457 (approximately 15 months).

Ethical Approval

The study adhered to Good Clinical Practice
guidelines and the Declaration of Helsinki,
Council for International Organizations of
Medical Sciences International Ethical guideli-
nes, applicable International Conference on
Harmonisation Good Clinical Practice guideli-
nes, and all applicable laws and regulations. The
protocol was reviewed and approved by an
institutional review board or ethics committee
at the respective study sites (Table S1). All par-
ticipants provided informed, written consent.

Randomization and Masking

Participants were randomly assigned in a 1:1
ratio to either AZD7442 or placebo via a central
interactive response system, with stratification
by time from symptom onset (B 5 or[5 days)
and risk of progression to severe COVID-19 (low
or high risk; with high risk including
age C 65 years, immunocompromised, and
comorbidities such as cancer and chronic

diseases). Participants, investigators, and spon-
sor staff who were involved in treatment, clin-
ical evaluation, and monitoring of the
participants were masked to the randomly
assigned study treatments.

Endpoints

The primary efficacy endpoint was a composite
of severe COVID-19 or death from any cause
through day 29, with severe COVID-19 defined
as a minimum of pneumonia or hypoxemia
together with a WHO Clinical Progression Scale
score of C 5. The primary analysis was con-
ducted 30 days after 43 primary endpoint
events had occurred. As the primary analysis
was conducted whilst the study was ongoing,
data continued to accumulate as participants
completed protocol visits. Evaluation of the
primary efficacy endpoint was repeated at the
final analysis (using methods as previously
described [14]) to include participants whose
day 29 visit came after the primary data cutoff.
Also repeated at the final analysis (using meth-
ods as previously described [14]) were evalua-
tions of the first supportive estimand of the
primary efficacy endpoint, which included
participants dosed within 5 days of symptom
onset, the key secondary efficacy endpoint,
which was a composite of death from any cause
or hospitalization for COVID-19 complications
or sequelae through day 169, and the levels of
SARS-CoV-2 RNA detected in nasal swabs up to
day 29.

Safety was evaluated on the basis of inci-
dences of adverse events (AEs), serious AEs
(SAEs), and AEs of special interest (AESIs). AESIs
included anaphylaxis and any other serious
hypersensitivity reactions, injection site reac-
tions, and cardiovascular and thrombotic
events.

Single-dose pharmacokinetics of AZD7442
were assessed over the course of the study using
methods as previously described [14]. Incidence
and serum titers of treatment-emergent anti-
drug antibodies (TE-ADA) in participants
receiving AZD4772, and the impact of TE-ADAs
on the pharmacokinetics of AZD7442, were also
evaluated (methods as previously described

Infect Dis Ther (2024) 13:521–533 525



[14]). ADA positivity was defined by ADA
titers C 160 for tixagevimab or C 80 for cilgav-
imab. ADAs were defined as treatment-emer-
gent if they occurred post-dose in participants
who were ADA negative at baseline, or if they
occurred in participants who were ADA positive
at baseline but experienced an increase in ADA
titers of C 4-fold over the course of the study.

Protocol Amendments

Amendments to the original study protocol
included the redefinition of an AESI to include
cardiovascular and thrombotic events, as noted
above. A cardiovascular event adjudication
committee was commissioned to independently
validate the diagnosis of all cardiovascular
events, including cardiac ischemic, cardiac fail-
ure, cerebrovascular, and thromboembolic
AESIs, as well as all fatal AEs (to determine if
they were cardiovascular deaths). The protocol
amendments also clarified that reinfection/re-
currence of COVID-19 or new, confirmed
asymptomatic SARS-CoV-2 infections were to be
captured as AEs or SAEs and not considered to
be the original disease, and that prolonged
COVID-19 symptoms lasting approximately
3 months were to be captured as an AE of post-
acute COVID-19 symptoms (long COVID-19).

Statistical Analyses

The primary efficacy endpoint was evaluated
using the modified full analysis set (mFAS),
comprising all participants administered study
drug within 7 days of symptom onset and not
hospitalized at baseline (day 1) for isolation
purposes (hospitalization was allowed for isola-
tion purposes in Japan and Russia as a result of
local requirements). The first supportive esti-
mand of the primary efficacy endpoint was
evaluated in an early intervention subgroup of
participants from the mFAS who were dosed
within 5 days of symptom onset. The key sec-
ondary endpoint and the change in SARS-CoV-2
RNA from baseline were evaluated in the mFAS.
Safety was evaluated using the safety analysis
set, comprising all participants who received
study drug regardless of baseline hospitalization

status. The single-dose pharmacokinetics of
AZD7442 were evaluated using the pharma-
cokinetics analysis set, comprising all partici-
pants who received AZD7442 and had at least
one quantifiable serum pharmacokinetic obser-
vation post-dose. TE-ADAs and their impact on
the pharmacokinetics of AZD7442 were evalu-
ated using the AZD7442 ADA set, comprising all
participants in the safety analysis set who
received AZD7442 and were assessed for ADAs at
baseline and at least one post-baseline visit.

The relative risk reduction (RRR) in the pri-
mary efficacy endpoint between the AZD7442
and placebo groups was assessed using a
Cochran–Mantel–Haenszel test, stratified by the
randomization stratification factors. The key
secondary efficacy endpoint was assessed by the
same methods. Kaplan–Meier curves were used
to summarize the time to primary endpoint
events. A Cox proportional hazards model used
to obtain a hazard ratio (HR) and 95% confi-
dence intervals (CIs), with the stratification
factors included as covariates, and a stratified
log-rank test was used to assess differences
between groups.

The changes from baseline in SARS-CoV-2
RNA levels were compared between groups at
day 3 and day 6 using a mixed model for repe-
ated measures. These results were confirmed by
calculating the time-weighted average change
in log10 SARS-CoV-2 RNA from baseline to day 6
and day 29 from an analysis of covariance
model, including terms for log10 baseline value,
treatment, randomization stratification factors,
and log10 baseline by treatment interaction.

RESULTS

Trial Population

Of 910 randomized participants, 452 and 451
received AZD7442 or placebo, respectively. In
total, 797 (87.6%) participants completed the
study and 113 (12.4%) discontinued (Fig. S1).
Median (range) follow-up was 458.5 (6–571)
days in the AZD7442 group and 458.0 (6–533)
days in the placebo group.

Baseline characteristics have been reported
previously and were generally similar between

526 Infect Dis Ther (2024) 13:521–533



groups [14]. Briefly, mean age was 46.1 (stan-
dard deviation 15.2) years, 12.8% of partici-
pants were aged C 65 years, 50.4% were female,
and 88.7% had one or more comorbidities
considered risk factors for progression to severe
COVID-19 or death, such as obesity (43.0%) or
smoking (40.3%). Most participants were
recruited in Latin America (42.2%) and Europe
(41.9%), with 11.5% from the USA and 4.4%
from Asia. Participants reported their race as
White (61.9%), American Indian or Alaska
Native (including Mexican participants who
identified as Native American) (23.8%), Asian
(5.6%), and Black or African American (4.0%),
and 51.8% of participants described their eth-
nicity as Hispanic or Latino.

Efficacy

Primary Efficacy Endpoint: Severe COVID-19
or Death from Any Cause Through Day 29
In the primary analysis, AZD7442 reduced the
risk of progression to severe COVID-19 or death
by 50.5% versus placebo (p = 0.0096) in partic-
ipants dosed within 7 days of symptom onset
and by 66.9% (p = 0.0017) in participants dosed
within 5 days of symptom onset [14]. The final
analysis of the primary efficacy endpoint
included three additional participants in the
AZD7442 group and four additional partici-
pants in the placebo group compared with the
primary analysis. Progression to severe COVID-
19 or death occurred in 4.4% of participants in
the AZD7442 group and 8.8% in the placebo
group when dosed within 7 days of symptom
onset, an RRR of 50.4% (95% CI 14.4, 71.3;
p = 0.0096). When dosed within 5 days of
symptom onset, severe COVID-19 or death
occurred in 3.5% of participants in the
AZD7442 group and 10.7% in the placebo
group, an RRR of 66.9% (95% CI 31.1, 84.1;
p = 0.002). This result is supported by Kaplan–-
Meier analysis of the primary efficacy endpoint,
which shows separation of the curves for
AZD7442 and placebo occurring from day 5
(Fig. S2).

Key Secondary Efficacy Endpoint: Death
from Any Cause or Hospitalizations
for COVID-19 Complications or Sequelae
Through Day 169
With respect to the key secondary endpoint,
AZD7442 administered within 7 days of symp-
tom onset reduced the risk of death from any
cause or hospitalization for COVID-19 compli-
cations or sequelae through day 169 by 49.1%
versus placebo (p = 0.009) in the key secondary
analysis. The final analysis of the key secondary
endpoint included five additional participants
in the AZD7442 group and four additional par-
ticipants in the placebo group compared with
the key secondary analysis. Death from any
cause or hospitalization for COVID-19 compli-
cations or sequelae through day 169 occurred in
5.0% of participants in the AZD7442 group
versus 9.7% in the placebo group, an RRR of
49.2% (95% CI 14.7, 69.8; p = 0.009).

Secondary Efficacy Endpoint: SARS-CoV-2
RNA Detected in Nasal Swabs up to Day 29
Treatment with AZD7442 resulted in numeri-
cally greater reductions in viral load (log10

SARS-CoV-2 RNA) versus placebo at day 3 (least
squares mean difference -0.27; 95% CI -0.63,
0.10) and day 6 (-0.47; 95% CI -0.75, -0.20)
(Fig. 1). These results were confirmed by time-
weighted analysis of viral load between baseline
and day 6 (least squares mean difference -0.21;
95% CI -0.31, -0.12) and day 29 (-0.18;
95% CI -0.29, -0.07).

Safety

AEs occurred in 251 (55.5%) participants in the
AZD7442 group and 252 (55.9%) in the placebo
group (Table 1). The most common AEs in both
groups were COVID-19, post-acute COVID-19
syndrome, and COVID-19 pneumonia
(Table S2). Post-acute COVID-19 syndrome
occurred in 38 (8.4%) participants in the
AZD7442 group and 29 (6.4%) in the placebo
group. In the AZD7442 group, all events of post-
acute COVID-19 syndrome were mild or mod-
erate in severity, none were assessed as being
related to AZD7442, and the majority occurred
in participants with chronic comorbidities such
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as diabetes, obesity, or other cardiovascular risk
factors. Reinfection with COVID-19 within
6 months occurred in one (0.2%) participant in
the AZD7442 group and two (0.4%) in the pla-
cebo group (all other COVID-19 AEs were
judged to be sequelae from the original event
and not recurrent infections). Most AEs were
mild or moderate in severity. Grade 3–4 AEs
occurred in 33 (7.3%) participants in the
AZD7442 group and 51 (11.3%) in the placebo
group. The most common grade 3–4 AE in both
groups was COVID-19 pneumonia. SAEs occur-
red in 46 (10.2%) participants in the AZD7442
group and 65 (14.4%) in the placebo group
(Table 1). The most common SAE in both
groups was COVID-19 pneumonia (Table S3).
AESIs occurred in 19 (4.2%) participants in the
AZD7442 group and 17 (3.8%) in the placebo
group (Table 1). The most common AESI in
both groups was injection site pain (Table S4).
Cardiac disorder AESIs occurred in two (0.4%)
participants in the AZD7442 group and one
(0.2%) in the placebo group. The cardiovascular
events adjudication committee confirmed the
diagnosis for two events (one event of myocar-
dial ischemia in a participant who received
AZD7442, and one event of acute myocardial
infarction in a participant who received pla-
cebo). Eight (1.8%) participants died in each of
the AZD7442 and placebo groups (Table 1). The
most common fatal AE in each group was
COVID-19 pneumonia.

Pharmacokinetics and ADAs
Serum concentration–time profiles recorded for
AZD7442, tixagevimab, and cilgavimab were
similar over 457 days, and reflected the long-
acting duration of the antibodies (Fig. 2a).
Incidence and serum titers of TE-ADAs in par-
ticipants receiving AZD7442 are summarized in
Table S5. Geometric mean serum concentra-
tions of AZD7442 were similar among partici-
pants with TE-ADAs versus those without TE-
ADAs, indicating that ADAs had no apparent
effect on the pharmacokinetics of AZD7442
(Fig. 2b).

DISCUSSION

Tixagevimab and cilgavimab were the first
therapeutic mAbs containing YTE and TM
modifications to be studied in large, human
populations. The TACKLE study was therefore
designed to follow participants for up to
15 months, a timeframe spanning five serum
half-lives of AZD7442 (approximately 90 days
[2, 16]), so that important long-term safety data
could be collected.

In the repeated evaluations of the primary
efficacy endpoint and its first supportive esti-
mand, AZD7442 significantly reduced the risk
of severe COVID-19 or death through day 29 by
50.4% in participants dosed within 7 days of
symptom onset and by 66.9% in participants

Fig. 1 Least squares mean change from baseline in viral load (log10 viral RNA from nasal swab) over time

528 Infect Dis Ther (2024) 13:521–533



dosed within 5 days of symptom onset. In the
repeated evaluation of the key secondary end-
point, AZD7442 significantly reduced the risk of
death from any cause or hospitalization for
COVID-19 complications or sequelae through
day 169 by 49.2%. These results are consistent
with those of the primary analysis, which
reported risk reductions of 50.5% for the pri-
mary efficacy endpoint and 66.9% for its first
supportive estimand [14], and 49.1% for the key
secondary endpoint [15]. The efficacy of
AZD7442 is also supported by nasal swabs
showing greater reductions in SARS-CoV-2 viral
RNA compared with placebo, an observation
that is also consistent with the findings of the
primary analysis [14].

In this final analysis of the TACKLE study,
performed after approximately 15 months of
follow-up, the safety profile of the single intra-
muscular dose of 600 mg AZD7442 was found to
be consistent with the primary and key sec-
ondary analyses [14, 15] and reports from other
studies of AZD7442 [17, 18], with no new safety
signals observed. SAEs, AESIs, and deaths
occurred with similar frequency in the AZD7442
and placebo groups, and no SAEs in the
AZD7442 group were assessed as being related
to the study drug. Cardiac disorder AESIs also
occurred in similar frequencies between the
groups (0.4% with AZD7442 and 0.2% with
placebo) over 15 months of follow-up.

AZD7442 exhibited predictable pharmacoki-
netics. Following a single 600 mg intramuscular
dose, serum concentration–time profiles of

Table 1 Summary of final safety data

Event AZD7442
(N = 452)

Placebo
(N = 451)

AE, n (%) 251 (55.5) 252 (55.9)

COVID-19 51 (11.3) 51 (11.3)

Post-acute COVID-19

syndrome

38 (8.4) 29 (6.4)

COVID-19 pneumonia 26 (5.8) 49 (10.9)

Grade 3–4 AE, n (%) 33 (7.3) 51 (11.3)

COVID-19 pneumonia 19 (4.2) 29 (6.4)

COVID-19 reinfection

within 6 months, n (%)

1 (0.2) 2 (0.4)

AE leading to study

withdrawal, n (%)

5 (1.1) 8 (1.8)

SAE, n (%) 46 (10.2) 65 (14.4)

Related SAEa, n (%) 0 0

AESIb, n (%) 19 (4.2) 17 (3.8)

Injection site reactionsc 14 (3.1) 13 (2.9)

Death, n (%) 8 (1.8) 8 (1.8)

Acute left ventricular

failure

1 (0.2) 0

Cardiac arrest 0 1 (0.2)

Death 0 1 (0.2)

Sudden cardiac death 1 (0.2) 0

COVID-19 pneumonia 2 (0.4) 4 (0.9)

COVID-19 1 (0.2) 1 (0.2)

Septic shock 0 1 (0.2)

Road traffic accident 1 (0.2) 0

Colorectal cancer

metastasis

1 (0.2) 0

Table 1 continued

Event AZD7442
(N = 452)

Placebo
(N = 451)

Gastric cancer 1 (0.2) 0

AE adverse event, AESI AE of special interest, COVID-19
coronavirus disease 2019, SAE serious AE
aDetermined to be possibly related to the study drug and/
or procedures in the judgement of the investigator
bAESIs included anaphylaxis and other serious hypersen-
sitivity reactions, injection site reactions, and cardiovascu-
lar and thrombotic events
cSystem organ class
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tixagevimab and cilgavimab recorded over
457 days were similar and consistent with the
extended half-lives reported for both mAbs
(approximately 90 days) [2, 16]. ADA titers
among participants with TE-ADAs were similar
between the AZD7442 and placebo groups, and

ADAs to AZD7442 did not increase in magni-
tude over time. Moreover, TE-ADAs were found
to have no clinically relevant impact on
AZD7442 pharmacokinetics.

Limitations of this study include the small
number of participants aged C 65 years,

Fig. 2 Serum concentrations of a AZD7442, tixagevimab,
and cilgavimab over time, and b of AZD7442 by TE-ADA
status. ADA antidrug antibody, CV% percent geometric
coefficient of variation, SD standard deviation, TE-ADA

treatment-emergent ADA. aDay 0 = day 1 pre-dose; day 1
post-dose (n = 410), geometric mean not calculated; day 3,
n = 157; day 6, n = 414; day 15, n = 164. bDay 0 (base-
line), geometric mean not calculated
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although this age group was prioritized for
vaccination during the COVID-19 pandemic
and vaccinated individuals were ineligible to
participate in this study. Furthermore, a large
proportion of participants were from Latin
America, with a relatively high enrollment from
Mexico, whereas few participants were Black or
African American or Asian. However, results of
population pharmacokinetic modeling includ-
ing other large global studies of AZD7442 as
well as studies specifically performed in Japan
and China have not indicated any clinically
relevant differences in pharmacokinetics due to
race and no differences in AZD7442 pharma-
cokinetics between treatment and prevention
settings [19, 20]. The primary efficacy analysis
was performed prior to the emergence of the
Omicron variant, although follow-up for this
study did overlap with the emergence of some
subvariants.

CONCLUSIONS

This final analysis of the TACKLE study con-
firms the long-term safety and efficacy of
AZD7442 as an outpatient treatment for mild-
to-moderate COVID-19. Overall, data from the
TACKLE study [14, 15] together with data from
other clinical and real-world studies of
AZD7442 [17, 18, 21–24] confirm that thera-
peutic mAbs with extended half-lives can pre-
vent progression to severe COVID-19,
hospitalization, and death after a single intra-
muscular dose in general populations and
immunocompromised individuals. These data
also provide proof of concept for the develop-
ment of new YTE/TM-modified mAbs that can
neutralize Omicron subvariants and provide
vital protection for vulnerable individuals, such
as immunocompromised individuals, who
respond suboptimally to COVID-19 vaccines
[25, 26].
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