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Abstract

Background During the COVID-19 pandemic, some populations, including immunocompromised patients, could
not tolerate COVID-19 vaccination or had low responses. Evusheld is a combined neutralizing monoclonal antibody
containing tixagevimab and cilgavimab. The World Health Organization (WHO) has approved this combination as pre-
exposure prophylaxis (PrEP) and treatment for immunocompromised patients. With the new variant, the (WHO)
recommended an increase in dose from 300 to 600 mg with a booster dose after 6 months. The target of this review
was to compare the efficacy of the two doses, 300 mg and 600 mg of tixagevimab/cilgavimab (Evusheld) as prophy-
laxis for higher-risk individuals to reveal if there is a significant difference in efficacy between those two doses

of the drug.

Methods In this study, electronic databases (PubMed, Web of Science core collection, Scopus, and Cochran) were
investigated for articles up to 31/12/2022 in English using a well-established search strategy. We included studies
conducted in immunocompromised patients (aged > 12 years) (WHO) received Evusheld as prophylaxis or treatment
for COVID-19. After excluding studies inconsistent with the selection criteria, 24 were involved, 22 of which were
included in the meta-analysis. We analyzed the data by using RevMan 5.4 program software.

Results In the double-arm subgroup analysis, Evusheld 600 mg, administered as prophylaxis, showed no significant
difference in the COVID-19 infection rate, mortality rate, or needed hospitalization rate compared with the dose

of 300 mg (p=0.13, p=0.29, and p=0.25, respectively). In the single-arm subgroup analysis, Evusheld 600 mg,
administered as prophylaxis, showed a significant decrease in the COVID-19 infection rate and the hospitalization rate
compared with the dose of 300 mg (p=0.0001, p=0.007, respectively). As a treatment, Evusheld showed a significant
decrease in the mortality rate over the placebo group (p=0.01) in COVID-19 patients.

Conclusion This result indicated that Evusheld was an effective prophylactic and therapeutic drug for COVID-19
infection, especially for immunocompromised patients, but there was no considerable variation between the high
and low doses. Further prospective and randomized controlled trials (RCTs) with increased population sizes are neces-
sary to show the valuable benefit of the high dose of Evusheld in COVID-19 prevention and treatment and to com-
pare the difference between the two doses within adverse events.
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Introduction

The coronavirus disease (COVID-19) pandemic is a
significant health issue. Cases of COVID-19 reached
approximately 755,703,002 confirmed cases on Febru-
ary 13, 2023, with approximately 6,836,825 deaths [1].
Coronavirus 2, which causes severe acute respiratory
syndrome, is the source of COVID-19 (SARS-CoV-2)
[2]. In December 2020, the first COVID-19 vaccine was
approved by the (WHO) to help control the pandemic
[3].

Various COVID-19 vaccinations have been crucial in
keeping the pandemic under control. Pfizer-BioNTech
and Moderna are two mRNA vaccines that drive cells
to produce a non-lethal spike protein that triggers a
strong immune response using genetic instructions.
Both immunizations demonstrated exceptional effi-
cacy in preventing COVID-19, particularly in severe
instances. They contributed significantly to the early
vaccination effort [4]. Johnson & Johnson’s Janssen and
AstraZeneca-Oxford use viral vector technology, which
uses modified adenoviruses to transfer spike protein
genetic material. Regarding Johnson & Johnson, this
vaccine is administered in a single dosage, which makes
it a sensible option for vaccination campaigns. It has
been demonstrated that preventing hospitalization and
severe sickness is effective. Furthermore, AstraZeneca-
Oxford is widely used globally, particularly in lower-
and middle-income countries. It has been effective in
preventing grave effects [5].

Examples of inactivated vaccines that use killed viral
particles to boost the immune system are Sinovac and
Sinopharm. These types are dispersed throughout sev-
eral countries, primarily in Asia and the Middle East.
They have effectively prevented hospital stays and seri-
ous cases [6]. Novavax uses non-viral components in a
protein subunit approach. All of these immunizations
have shown to be successful in avoiding COVID-19;
some of them are centered around being widely avail-
able globally or being simple to administer with a single
dose [4].

Vaccines can achieve herd immunity without trig-
gering disease and complications [3]; however, immu-
nocompromised patients (WHO) are more vulnerable
to COVID-19 infection with elevated risk for morbid-
ity and mortality and show low postvaccine immune
responses [7, 8].

Monoclonal antibodies (mAbs) are considered a new
choice that can attain potential therapeutic and pro-
phylactic functions [9]. Combinations of monoclonal

antibodies such as casirivimab/imdevimab and tixa-
gevimab/cilgavimab have been used as prophylaxis pre-
exposure and therapy [10, 11].

Evusheld was authorized for emergency use as pre-
exposure prophylaxis (PrEP) for the prevention of
COVID-19 in certain adults and pediatric patients
(12 years of age), but after that, on 1/26/2023 (FDA)
revised the Emergency Use Authorization (EUA) for
Evusheld (tixagevimab co-packaged with cilgavimab).
This revision restricts the use of Evusheld to situa-
tions where the combined frequency of nonsusceptible
SARS-CoV-2 variants nationally is less than or equal to
90% [12].

The prophylaxis of Evusheld has reached a statistically
considerable decline in the occurrence of COVID-19
symptomatic infection by 77%. Contrary to the intrave-
nous mAbs that were previously used, this combination
is described by two successive intramuscular injections.
However, this combination has reported occurrences of
allergic reaction reactions with intermittent reports of
significant cardiac issues [13, 14].

The suggested dosage is 300 mg, given as succes-
sive intramuscular (I.M.) injections of 150 mg each of
tixagevimab and 150 mg of cilgavimab. A higher dose
of 600 mg (300 mg of tixagevimab and 300 mg of cil-
gavimab) is suggested to be more suitable for some vari-
ants of SARS-CoV-2, especially BA.1 and BA.1.1 [9, 15].

Accordingly, immunotherapy can provide long-term
protection to patients with an inadequate COVID-19
vaccination response, leading to a considerable reduc-
tion in the risk of COVID-19 infection. Additionally, it
has been reported that early treatment with mAbs can
diminish hospitalization risk and the rate of mortality
within high-risk populations [13, 16].

In previously published meta-analyses and systematic
reviews conducted by Alhumaid et al. [17] and Soeroto
et al. [18], the safety and efficacy of Evusheld as pro-
phylactic therapy were assessed. Alhumaid et al. dem-
onstrated that Evusheld was effective in significantly
reducing the rates of SARS-CoV-2 infection, hospitaliza-
tion, and mortality compared to control groups. Soeroto
et al. similarly found that Evusheld, when used as pre-
exposure prophylaxis, significantly reduced hospitaliza-
tion rates, mortality rates, and SARS-CoV-2 positivity
rates compared to control groups. However, neither study
evaluated Evusheld as a treatment rather than as prophy-
laxis. In addition, neither of them compared the safety
and efficacy between the two doses Evusheld (300 mg
and 600 mg) when applied as prophylactic therapy.
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The target of this review is to assess the efficacy of
the different doses of 300 mg and 600 mg (Evusheld) as
prophylaxis for higher-risk individuals to reveal if there is
a significant difference in the efficacy between those two
doses. In addition, we aimed to report the clinical out-
comes when Evusheld is used to treat immunocompro-
mised patients with COVID-19.

Method

Study design

This study assessed the efficacy of Evusheld in the proph-
ylaxis and treatment of COVID-19 in immunocompro-
mised patients. The Selected Reporting Regulation for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [19] and Cochrane Handbook of Systematic Reviews
of Intervention [20] were applied to review articles of
study. Ethical approval is not essential for assessments of
published data. The study was registered on PROSPERO
on September 20, 2023, CRD42023465327.

Eligibility criteria

Using the PICOS framework, our review identified tri-
als that met the following criteria for inclusion. First, the
populations were infected with SARS-CoV-2 (in prophy-
laxis research) or with infection (in treatment studies),
especially those with an inadequate immune response
(e.g., immunocompromised patients, patients with can-
cer, and organ transplant recipients).

Second, the intervention received Evusheld at any route
of administration with any dose during the study period
as prophylaxis or treatment for COVID-19. Third, the
control received a placebo or standard of care (SOC)
or nothing during the trial. Fourth, the outcomes were
reported as the rates of COVID-19 infection (for prophy-
laxis studies) and other outcomes, such as hospitalization
rate, severe symptomatic COVID-19, and mortality rate.
The outcomes were reported as COVID-19 infection,
hospitalization rate, and mortality rate in prophylaxis
studies, but only the mortality rate was assessed in treat-
ment studies. Finally, we included randomized control
trials (RCTs), case series, and cohort studies accessible in
full-text form. Studies on pediatrics or pregnant women,
abstracts, studies in languages other than English, review
articles, comments, and case reports were excluded.

Literature searching search strategy
We create a well-defined search string using the detected
keywords, Boolean operators (AND, OR), and MeSH
terms. The medical subject categories included “Evush-
eld] “AZD7442’, and “COVID-19” (MeSH). More key-
words that were synonyms had been used.

We performed a systematic review by searching dif-
ferent databases (PubMed, Cochrane, Web of Science,
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Scopus) for articles published in English from January
1, 2020, to January 31, 2023, and subjects related to our
search parameters. While reference lists were reviewed,
we did not include studies conducted in contexts other
than original English-language publications, debates,
conference abstracts, or dissertations that were not fully
accessible in full.

The first author, Shaymaa Magdy, performed this step.
We included all the studies without limitations or filters.
This search strategy is described in Additional file 1.

The process of selection

We performed a systematic review by searching different
databases (PubMed, Cochrane, Web of Science, Scopus)
for articles published in English from January 1, 2020, to
January 31, 2023. We examined the search practice. All
documents that resulted from the search strategy were
transferred to Endnote software. Then, we removed
duplicate articles from the file, and two independent
authors (Shaymaa Glhoom and Asmaa A. Abdelkhalek)
reviewed the titles and abstracts of the articles for inclu-
sion. Another two independent authors (Eman O. Zayed
and Asmaa Gomaa) performed full-text screening by
reading the studies carefully to evaluate their suitability.
The first author solved any conflicts.

Data extraction
All the teams participated in this step. The needed data
were extracted in organized Excel sheets as follows:

The general sheet included the following essential data:
the name of the authors, the year of study, the study’s
design, participants, the aim of the study, main inclusion
criteria, intervention, control, the dosage of intervention,
and outcome.

The baseline characteristic sheet included characteris-
tics of the included studies at the baseline (age, sex, body
mass index, and patients with other diseases).

The outcome sheet included COVID-19 infection,
needed hospitalization, and mortality rate.

We presented continuous data with a quantitative over-
view of variables like age by utilizing mean and standard
deviation measurements. We displayed event and total
counts for dichotomous data, giving a descriptive sum-
mary of factors like gender. Regarding general charac-
teristics, we gave a narrative summary that included
qualitative data such as comorbidities, medical histories,
and other relevant information to give a thorough pic-
ture of the research population. The parameters were
arranged in columns, with each row denoting a distinct
study. This arrangement made it possible to compare
the parameters between several research projects. Two
separate researchers gathered this data and then put it
into tables. Lastly, every article chosen by another author
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was checked to ensure the content was not repeated or
overlapped.

Quality assessment

Using various tools, we assessed the data from the
included studies by two independent authors (Dina El-
Araby and Asmaa A. Abdelkhalek). First, the Newcas-
tle—Ottawa Scale (NOS) [21] was utilized to evaluate the
risk of bias in cohort studies. This tool assessed the qual-
ity of observational studies on three essential domains:
subject selection, the equivalence of individuals about
demographics and critical potential confounders, and the
ascertainment of the predetermined outcome. The final
collective score that each study could obtain ranged from
0 to 9, where a score>7 was classified as a good-quality
trial.

Second, the tool used to estimate the risk of bias in case
series studies was based on nine criteria [22]. Those cri-
teria include the study question or objective specified,
the population of the study and thoroughly described the
cases consecutively, the subjects comparable, the inter-
vention the outcome measures highly defined, the dura-
tion of follow-up adequate, and statistical methods and
the results thoroughly explained. If the Quality Assess-
ment Tool for Case Series Studies fulfilled eight criteria,
it showed good quality, five criteria revealed reasonable
quality, and three criteria indicated poor quality.

Third, the revised Cochrane risk-of-bias tool version 2
(RoB 2.0) [23] was used to evaluate RCTs based on five
assessment domains: bias occurring from the process of
randomization, bias due to differences from intended
interventions, bias due to missed outcome data, bias in
measuring the outcome, and bias in the choice of the
stated result. The authors’ evaluation is classified as low
risk, high risk, or particular concerns of bias.

Statistical analysis

We utilized Review Manager (RevMan) software ver-
sion 5.4.1 for statistical analysis of double-arm studies.
Meta Analyst software was used for single-arm analysis.
The pooled risk ratio (R.R.) was utilized for dichotomous
data, and the mean difference was applied to continu-
ous data. For analysis, we employed the random-effects
model. p values<0.05 were considered significant. A
leave-one-out test or subgrouping analysis was adopted
to solve heterogeneity [24].

The assessment of heterogeneity

We assessed heterogeneity by the I-square (1) test [25]
and the p-value. Heterogeneity degrees were classified
based on I* values (not significant: 0-40%; moderate:
30-60%; substantial: 60—-80%; and significant: 80—100%).
Analysis was deemed heterogeneous if the p-value was
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lower than 0.05 or the I was higher than 60%. A leave-
one-out test [26] or subgrouping analysis was used to
address heterogeneity.

Results

Selection and characteristics

After searching databases, including PubMed, Web of
Science, the Cochrane Library, and Scopus, we obtained
1219 records. After removing 429 duplicates, the abstract
of the remaining 790 studies were examined for the inclu-
sion criteria. Twenty-four whole papers were examined
for appropriateness. A comprehensive overview of the 24
included trials is clarified in Table 1. Of them, two arti-
cles were further excluded because of low sample sizes.
Finally, 22 studies [8, 22—42] were included in the meta-
analysis (Fig. 1, PRISMA flowchart).

Of the 24 included studies, 17 were observational
cohort studies, four were double-blinded RCTs, and two
were case series studies. All trials involved participants
with inadequate immune responses to SARS-CoV-2
immunization or immunosuppressed persons, such as
cancer patients and recipients of solid organ transplants.
Most included trials injected 150 mg of tixagevimab and
150 mg of cilgavimab intramuscularly (I.M.). Seven stud-
ies used a formulation of 300 mg/300 mg. Some addi-
tional outcomes are not included in our meta-analysis
but are written in Table 2.

The risk of bias in studies

Among 17 assessed cohort studies, 11 research were of
good quality (i.e., NOS scores were above 7) (Additional
file 2: Table S1). The four randomized, double-blind con-
trolled trials had a low risk of bias regarding RoB (Figs. 2
and 3). Three case series studies showed quite good qual-
ity (i.e., scores>7 based on the assessment of bias by
Quality Assessment Tool for Case Series Studies) (Addi-
tional file 2: Table S2).

1. A point was given if the exposure data came from a
prescription registry or a medical file.

2. A point was given if the study was prospective in
design.

3. If age adjustments were made, a point was given.

4. If medicines (such as anti-hypertensives, anti-diabet-
ics, etc.), a point was given.

5. A point was given if the follow-up was completed
with 80% accuracy or more.

According to Risk of Bias version 2 (RoB v2), the
summary of the four included studies’ quality assess-
ments showed a 100% low risk of overall bias. Also,
the randomization process domain and deviation from
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Identification of studies via databases and registers

Records identified from™®: Records removed before
=
1= Databases (n=1232) \
screening:
3 PubMed (499) . 9
= > Duplicate records
E Scopus (345) removed (n=429)
o Web of science (175)
Cochrane (8)
h 4
Records excluded after title and
(F;egcggg)screened —»| abstract screening
(n=7686)
\ 4
FL_JII_ IE_EJ_Q articles assessed for Full text excluded
o eligibility > (n=14)
= (n=38)
=
a
-
3 ¥
. . o Reports excluded:
Stﬂ?ﬁgzi?c:]uilgg in qualitative Reason 1 review (n = 5)
yn (n=24) Reason 2 article not found (n
= 1)
Reason 3 protocol for clinical
trial (n=1)
Reason 4 not include our
outcomes. {7)
v
3 Studies included in gquantitative
3 synthesis
g (n=22)

Fig. 1 A PRISMA diagram shows the included studies

intended interventions domain were 100% low risk
of bias. However, missing outcome data domain was
100% some concerns of bias, while the two domains,
measurement of the outcome and selection or the
reported result, were only 30% low risk of bias (Fig. 2).

Regarding each study of the four randomized control
included trails, all four studies were low risk of bias.
Each study had at least three domains with low risk
of bias and two domains with some concerns of bias.
Additionally, there was no domains with high risk of
bias (Fig. 3).

Publication bias
It was not applied in this review because it had less than
ten studies in each outcome.

Clinical outcomes

The analysis for prophylaxis

COVID-19 infection Double-arm subgroup analysis of
COVID-19 infections by comparing Evusheld dose groups
300mg and 600mg included twelve studies. The 600 mg
dose group included three studies with 2276 patients
compared to 6736 patients in the control group. The 300
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As percentage (intention-to-treat)

Overall Bias

Selection of the reported result
Measurement of the outcome

Mising outcome data
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Fig. 2 This figure summarizes the quality assessment of the three included studies
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Fig. 3 The Risk of Bias version 2 (Rob v2) graph for assessment of randomized controlled trials

mg dose group included nine studies with 6681 patients
compared to 9941 patients in the control group.

The results revealed no substantial variation in
COVID-19 infections between the two compared dose
groups (p=0.13). However, there was a highly significant
decrease in the number of COVID-19 infections favored
by the Evusheld 600 mg dose group over the other
group (p<0.00001). Also, there was a highly significant
decrease in the number of COVID-19 infections favoring
the Evusheld 300 mg dose group over control individu-
als (p<0.000). There was a highly significant decrease
in the number of COVID-19 infections favoring Evush-
eld groups (300 mg and 600 mg doses) than the control
groups (p <0.00001).

Heterogeneity evidence was found between 300 and
600 mg groups (p 0.13, P=57.1%). Low heterogene-
ity was observed in the 600 mg arm (p=0.23, I*=32%).
High heterogeneity was observed in the 300 mg arm
(p<0.00001, *=85%), and after performing leave-one-
test on nine studies, high heterogeneity still existed, as
shown in Fig. 4.

Single-arm subgroup analysis of COVID-19 infections
by comparing Evusheld 300 mg and 600 mg dose groups
included 24 studies. The 300 mg group included 12 stud-
ies with 253 infections from 8762 patients. The 600 mg
group included 7 studies with 71 infections from the | of
3142 patients.

The results revealed a highly significant difference in
the number of COVID-19 infections between the two
compared doses (p <0.0001), where COVID-19 infections
decreased from (2.887%) in the Evusheld 300 mg group
to (2.25%) in the Evusheld 600 mg group.

High heterogeneity was observed in the 300 mg arm
(»=0.000, *=94.73%), and high heterogeneity was
observed in the 600 mg arm (p <0.00001, I>=89.72%), as
shown in Fig. 5.

Mortality rate Double-arm subgroup analysis of the
mortality rate between Evusheld dose groups 300 mg
and 600 mg included 11 studies. The 600 mg dose group
included three studies with 2276 patients compared
to 6736 patients in the control group. The 300 mg dose
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Bvusheld Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
5.1.1 600mg
Al durdietal., 2022 - 600mMy 1 1 3z 222 32% 0.05[0.01, 0.38]
Bertrand etal,, 2022 - 600my 22 M2 43 160 10.4% 0.20[0.12,0.32] -
Young etal 2022 - B00mg B 1733 69 B354 8B1% 0.32[0.14,0.73] —
Subtotal (95% CI) 2276 6736 21.8% 0.21[0.12, 0.38] B
Total events 29 144
Heterogeneity: Tau®=010; Chi*= 294 df=2 {P=023), F=32%
Testfor overall effect Z=5.18 (P = 0.00001)
5.1.2 300mg
Al Jurdietal., 2022 - 300mgy 10 91 32 222 92% 0.76[0.39,1.49] T
Bertrand etal, 2022 - 300my 28 412 56 160 10.8% 019013, 0.29] -
Debbiny etal, 2022 - 300mg 72703 3T 2812 116% 0.76[0.60, 0.97] -
Kaminski etal., 2022 - 300mg 41 333 42 97 11.1% 0.28[0.20,0.41] -
Keres etal, 2022 - 300rmgy 29 825 308 4298 11.0% 0.49[0.34, 0.71] -
Levin etal., (PROVENT) 2022 - 300mgy g 344 17 17N 8.1% 0.24[0.10, 0.55] —
Levin etal,, {strom caser) 2022 - 300mg 23 748 17 arz 9.6% 0.67[0.36,1.24] T
Ollila et al.,2022 - 300rmgy 0 25 3 12 1.8% 0.07 [0.00,1.28] —_—
Zerhitet al,, 2022 - 300my 2 102 52 236 51% 0.09[0.02, 0.36] e —
Subtotal (95% CI) 6681 9941 78.2% 0.37[0.24, 0.59] L 2
Total events 213 904
Heterogeneity: Tau®= 0.34; Chi*=53.72, df= 8 (P = 0.00001); F= 85%
Testfor overall effect Z=4.25 (P = 0.0001)
Total (95% CI) 8957 16677 100.0% 0.32[0.21,0.49] L 2
Total events 242 1048
Heterogeneity: Tau®= 0.37, Chi*= B9.77, df= 11 (P = 0.00001); F= 84% ID.EID1 UH 150 1UUU=

Testfor overall effect: Z=5.35 (P <= 0.00001)
Testfor subaroup differences: Chi*= 233, df=1{P=013 F=571%

Favours [Evusheldl] Favours [Contral]

Fig. 4 The forest plot reveals the correlation between Evusheld administration as prophylaxis and the rate of COVID-19 infections in double-arm

subgroup

group included eight studies with 5891 patients compared
to 6903 in the control group.

The results revealed no significant difference in the
mortality rate between the two dose groups (p=0.29).
However, there was a significant decrease in mortality
rate favoring Evusheld 600 mg dose group over the con-
trol group (p=0.01). Similarly, there was a highly signifi-
cant decrease in the mortality rate favoring the Evusheld
300 mg dose group over the control group (p<0.0001).
Collectively, there was a highly significant decrease in
the mortality rate favored both doses of Evusheld groups
over the control groups (p <0.0001).

Low heterogeneity evidence was found between 300
and 600 mg dose groups (p=0.029, P=12%). Low het-
erogeneity was observed within the 600 mg dose group
(p=0.029, *=29%). No heterogeneity was observed in
the group of 300 mg doses (p=0.98, P=0%), as shown
in Fig. 6.

The single-arm subgroup analysis of the mortality rate
by comparing Evusheld dose groups 300 mg and 600 mg
included thirteen studies. The 300 mg Evusheld group
included nine studies with three deaths from 75 of 08
patients. The 600 mg Evusheld group included four stud-
ies with 11 deaths from 2432 patients.

The results showed no substantial difference in the
mortality rate among the two compared doses (p=0.228).
However, the mortality rate increased from (0.04%) in the

Evusheld 300 mg arm to (0.45%) in the Evusheld 600 mg
arm.

No heterogeneity was observed in the group of
dose 300 mg (p=0.802, =0%). Low heterogeneity
was observed in the group of dose 600 mg (p=0.313,
PP=15.66%), as shown in Fig. 7.

Required hospitalization Double-arm subgroup analysis
of the hospitalization rate by comparing Evusheld dose
groups 300 mg and 600 mg included nine studies. The 600
mg dose group included three studies with 2276 patients
compared to 6736 patients in the control group. The
300mg dose group included six studies with 2376 patients
compared to 7600 patients in the control group.

The results revealed no significant difference in patients
who required hospitalization between the two compared
dose groups (p=0.25). However, there was a significant
decrease in patients requiring hospitalization, favor-
ing the Evusheld 600 mg group over the control group
(p<0.00001). Additionally, there was a highly significant
decrease in patients who required hospitalization, favor-
ing the Evusheld 300 mg group over the control group
(p<0.00001). There was a highly significant decrease in
the mortality rate favoring two doses of Evusheld groups
than control groups (p <0.00001).

Heterogeneity evidence was found between 300
and 600 mg dose groups (p=0.25, ’=25.9%). No
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Studies Estimate (95% C.I.) Ev/Trt
Benotmane et al., 2022 - 300mg 0.094 (0.066, 0.122) 39/416
Kaminski et al., 2022 - 300mg 0.012 (0.000, 0.024) 4/333
Ordaya et al.,2022 - 300mg 0.007 (0.002, 0.013) 8/1080
Levin et al., (PROVENT) 2022 - 300mg 0.002 (0.001, 0.004)  8/3441
Levin et al., (strom caser) 2022 - 300mg 0.031 (0.018, 0.043) 23/749
Kertes et al., 2022 - 300mg 0.035 (0.023, 0.048) 29/825
Jondreville L et.al., 2022 - 300mg 0.137 (0.084, 0.190) 22/161
Al Jurdi et al., 2022 - 300mg 0.110 (0.046, 0.174) 10/91
Debbiny et al.,2022 - 300mg 0.102 (0.080, 0.125) 72/703
Zerbit et al., 2022 - 300mg 0.020 (-0.007, 0.047)  2/102
Calabrese et al., 2022 - 300mg 0.015 (0.003, 0.026)  6/412
Totschnig et al., 2022 - 300mg 0.054 (-0.019, 0.127) 2/31
Bertrand et al., 2022 - 300mg 0.068 (0.044, 0.092) 28/412
Subgroup 300mg (1*2=94.73 % , P=0.000) 0.042 (0.029, 0.055) 253/8762
Young et al.,2022 - 600mg 0.003 (0.001, 0.006) 6/1733
Karaba et al.,2022 - 600mg 0.008 (-0.014, 0.030) 0/61
Davis et al., 2022 - 600mg 0.101 (0.0e3, 0.140) 24/237
Al Jurdi et al., 2022 - 600mg 0.008 (-0.007, 0.023) 1/131
Bertrand et al., 2022 - 600mg 0.053 (0.032, 0.075) 22/412
Cochran et al., 2022 - 600mg 0.077 (0.035, 0.119) 12/156
Calabrese et al., 2022 - 600mg 0.015 (0.003, 0.026) 6/412
Subgroup 600mg (1*2=89.72 % , P=0.000) 0.030 (0.013, 0.048) 71/3142
Overall (1*2=93.36 % , P=0.000) 0.034 (0.026, 0.042) 324/11904
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Fig. 5 The forest plot demonstrates the association between Evusheld administration as prophylaxis and the rate of COVID-19 infections

in the single-arm

heterogeneity was observed within the 600 mg arm
(p=0.89, ’=0%). Low heterogeneity was observed in
the 300mg arm (p=0.21, *=30%), as shown in Fig. 8.

The single-arm subgroup analysis of the hospitali-
zation rate by comparing the Evusheld dose groups
300mg and 600 mg included 14 studies. The Evusheld
300 mg group included nine studies with 34 patients
requiring hospitalization from 4433 patients. The
Evusheld 600 mg group included five studies with nine
patients requiring hospitalization from 2493 patients.

The results revealed a significant hospitalization
rate difference between the two doses (p<0.0001),
where the hospitalization rate percent decreased from
(0.766%) in the Evusheld 300 mg group to (0.36%) in the
Evusheld 600 mg group.

Heterogeneity was observed in the 300 mg dose
group (p<0.0001, I’=73.17%). Low heterogene-
ity was observed in the 600 mg dose group (p=0.088,
I?=50.55%), as shown in Fig. 9.

The analysis for the treatment

Analysis of the mortality rate within the Evusheld treat-
ment group (includes both 300 mg and 600 mg dose
studies) compared to the control group. This analysis
included three studies (two studies used the dose of 600
mg, and one used 300 mg) with a total of 1130 patients
in the treatment group and 1132 patients in the control
group.

The results revealed a significant decrease in the mor-
tality rate favoring the Evusheld treatment group over the
control group (p=0.01). No heterogeneity evidence was
found (p=0.55, >=0%) between the treatment and con-
trol groups, as shown in Fig. 10.

Discussion

The objective of our review is to recognize the favoring
effect of the high dose of Evusheld (600 mg) over the
lower dose (300 mg) in the prophylaxis against COVID-
19 for higher-risk individuals. In addition, we aimed to
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BEvusheld Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

5.3.1600mg

Al Jurdietal,, 2022 - 600my 013 3001 0.24[0.01, 4 64] —

Bertrand etal, 2022 - 600mg 0 42 5 160 33% 0.0410.00,0.64]

Young etal, 2022 - 600mg 10 1733 899 B354 HBBEA% 0.371(0.19,0.71] 5 B

Subtotal (95% CI) 2276 6736 73.1% 0.27[0.09, 0.77] s

Total events 10 107

Heterogeneity, Tau®= 0.28; Chi*= 247 df=2 (F=0.29) F=19%

Testfor overall effect £=2.44 (P=0.01)

5.3.2 300mg

Al Jurdietal,, 2022 - 300mg 0 o 3027 3% 0.35[0.02, 6.64] — 1

Bertrand etal,, 2022 - 300mg 0 412 5 160 33% 0.04[000,084) —————

Kaminski et al., 2022 - 300ma 1 333 2 97 49% 0.151[0.01,1.59) I —

Keres etal, 2022 - 300mg 0 82 40 4299 36% (.06 1(0.00,1.04] e —

Lafontetal, 2022 - 300mg prophlaxsis 015 2 10 32% 0.1410.01, 260] L

Levin etal, (PROVENT) 2022 - 300mg 0 3441 2173 0% 0.10170.00, 2.10) —

Levin et al,, (strom cager) 2022 - 300mg 0 749 1 37 1% 0.171[0.01, 4.08] —

Ollila etal, 2022 - 300mg 02 1 12 25% 0.1710.01,3.81] —

Subtotal (95% CI) 5891 6903 26.9% 0.12[0.04, 0.33] S

Total events 1 a6

Heterogeneity. Tau®= 0.00; Chi*=1.49, df=7 (P=0.98); F=0%

Test for overall effect £=4.10 (P < 0.0001)

Total (95% CI) 8167 13639 100.0% 0.25[0.15,0.42] L

Total events 1 163

Heterogeneity: Tau?= 0.00; Chi*= 6.82, df= 10 (P=0.74): F= 0% ID o0 0*1 1*0 1IJDI2I=

Testfor overall effect 2= 5.16 (P < 0.00001)
Testfor subaroup diffierences; Chi*=1.14, df=1(P =029, F=12.0%

Favours [Evusheld) Favours [Control]

Fig. 6 The forest plot shows the correlation between Evusheld administration as prophylaxis and the mortality rate of COVID-19 infections

in double-arm subgroup

report the clinical outcomes when Evusheld is used for
immunocompromised COVID-19 patients. It included
four randomized controlled trials [11, 39, 40, 42], 16
observational cohort studies [27, 29, 31-38, 41, 43-48],
and two case series [28, 30], which were involved in the
meta-analysis. 8967 patients received Evusheld (2276
received 600mg, 6691 received 300mg), and 16,684
received placebo.

All patients were immunocompromised with differ-
ent comorbidities, including solid organ transplant, can-
cer, multiple sclerosis, hypertension, cardiac disease,
asthma, and diabetes. Our review was sub-grouped into
main categories regarding the dose, Evusheld efficacy as
prophylaxis or treatment. Additionally, there is another
classification regarding the type of study: double arm or
single arm.

The efficacy of the drug as prophylaxis

The overall result of the meta-analysis found that the dif-
ference between the two doses of Evusheld (300 and 600
mg) was insignificant. However, compared to the control

group, even during primarily Omicron variant time, there
was a highly significant effect of both doses in decreas-
ing the combined rate of COVID-19 infections, mortality,
and the need for hospitalization.

The outcome of this meta-analysis was consistent
with some published earlier meta-analyses. Soeroto
et al. [18] showed that the prophylaxis treatment with
Evusheld may reduce the rate of SARS-CoV-2 infec-
tion, COVID-19 hospitalization, and mortality when
matched with a placebo. Furthermore, another study
by Wang et al. demonstrated that the administration
of Evusheld to COVID-19 patients has considerable
protection against COVID-19 and anti-mortality ben-
efits, with no adverse impacts on developing severe side
effects in patients [50]. In addition, Alhumaid et al. [17]
discussed in their largest meta-analysis that using the
Evusheld in high-risk patients for COVID-19 infection
considerably decreased the SARS-CoV-2 infections
and was linked to increased side effects. Evusheld per-
formed better than placebo against COVID-19 regard-
ing overall rates of severe and symptomatic COVID-19,



Glhoom et al. European Journal of Medical Research (2024) 29:27

Studies Estimate (95% C.I.) Ev/Trt
Benotmane et al., 2022 - 300mg 0.005 (-0.002, 0.011) 2/416
Kaminski et al., 2022 - 300mg 0.003 (-0.003, 0.009) 1/333
Ordaya et al. 2022 - 300mg 0.000 (-0.001, 0.002) 0/1080
Levin et al., (PROVENT) 2022 - 300mg 0.000 (-0.000, 0.001) 0/3441
Levinet al., (strom caser) 2022 - 300mg ~ 0.001 (-0.001, 0.003) 0/749
Kertes et al., 2022 - 300mg 0.001 (-0.001, 0.002) 0/825
Jondreville L et.al., 2022 - 300mg 0.003 (-0.005, 0.012) 0/161
Al Jurdi et al., 2022 - 300mg 0.005 (-0.010, 0.020) 0/91

Calabrese et al., 2022 - 300mg 0.001 (-0.002, 0.005) 0/412
Subgroup 300mg (1*2=0 % , P=0.802) 0.000 (-0.000, 0.001) 3/7508
Young et al.,2022 - 600mg 0.006 (0.002, 0.009) 10/1733
Al Jurdi et al., 2022 - 600mg 0.004 (-0.007, 0.014) 0/131
Bertrand et al., 2022 - 600mg 0.001 (-0.002, 0.005) 07412
Cochran et al., 2022 - 600mg 0.006 (-0.006, 0.019) 1/156
Subgroup 600mg (1"2=15.66 % , P=0.313) 0.004 (0.001, 0.006) 11/2432
Overall (12=21.34 % , P=0.228) 0.001 (0.000, 0.002) 1479940
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Fig. 7 The forest plot reveals the correlation between Evusheld administration as prophylaxis and the mortality rate of COVID-19 infections

in single-arm

its hospitalization, ICU admission, death, COVID-19’s
Omicron variant neutralization, and oxygen therapy.

However, there are some considerable variations
between the previously published analyses and our
current systematic review and meta-analysis. Fortu-
nately, our study was the first to analyze the difference
between the two doses of Evusheld, including a rela-
tively high number of studies up to 21. In addition, we
discussed the clinical outcomes of using Evusheld in
prophylaxis and treatment of COVID-19 infection, but
the others studied only prophylaxis concerns.

Our single-arm analysis showed a highly signifi-
cant difference between the two doses, decreasing the
number of COVID-19 infections. The dose of 600 mg
decreased COVID-19 infections more than the dose of
300 mg. However, the double-arm analysis revealed no
considerable difference between these two doses. This
difference may be related to the limited research num-
ber of double-arm subgroups.

The difference in mortality rates: (Evusheld 300 mg
vs. 600 mg)

Our overall single and double-arm analysis deter-
mined no significant variation between the two doses
in the mortality rate. However, the mortality rate was
higher in the Evusheld 600 mg group (0.45%) than in
the Evusheld 300 mg group (0.014%). By comparing
each dose to the control, there are highly significant
effects of Evusheld 300mg in decreasing the mortality
rate compared to the control group. However, there
was no significant difference in the higher trials.

The difference in hospitalization rate (Evusheld 300
mg vs. 600 mg)

Our results of double-arm studies showed no signifi-
cant difference in patients who required hospitaliza-
tion between the two doses. However, the single-arm
results revealed a significant difference where the dose
of 600 mg decreased a higher number of patients who
required hospitalization than the dose of 300 mg. This
analysis difference may be due to the restricted number
of accessible studies.
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Bvusheld Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
5.4.1600mg
Aldurdietal., 2022 - 600mg I 6 222 23% 0.13[0.01,2.29] — 1
Bertrand et al., 2022 - 600mg 6 412 15 160 185% 0.16[0.06, 0.39] —
Young et al,,2022 - 600mg 1 1733 38 B354 4T% 0.10[0.01,0.70] e —
Subtotal (95% CI) 2276 6736 25.4% 0.14 [0.06, 0.32] <
Total events 7 59

Heterogeneity Tau?= 0.00; Chi*=0.23, df= 2 (P = 0.89); F= 0%
Test for overall effect Z=4.75 (P = 0.00001)

5.4.2 300mg

Al Jurdietal,, 2022 - 300mg 1 | 6 222 42% 0.41 [0.05, 3.33] .
Bertrand et al., 2022 - 300mg 6 412 15 160 18.5% 0.16 [0.08, 0.39] —
Debbiny et al, 2022 - 300mg 7703 67 2812 247% 0.42[0.19,0.481] —=
Kaminski etal., 2022 - 300mg 4 333 " 97 134% 0.11[0.03,0.33] —

Kertes etal., 2022 - 300mg 1 825 274299 46% 0.19[0.03,1.42] -
Lafont etal 2022 - 300mg prophlaxsis 3 15 K] 10 92% 067 [0.17, 2.67] T
Subtotal (95% CI) 2379 7600 74.6% 0.26 [0.14, 0.46] <

Total events 22 129

Heterogeneity: Tau*= 016, Chi*=7.14, df =8P =021, F= 30%
Test for overall effect: £=4.51 (P = 0.00001)

Total (95% CI) 4655 14336 100.0% 0.22[0.14, 0.34] <&

Total events 28 188

Heterogeneity: Tau*= 005 Chi*=8.94 df=8{P=035; F=11%

Test for overall effect Z=6.74 (P = 0.00001)

Testfor subaroup differences: Chi*=1.35, df=1 (P =025, F=259%
Fig. 8 The forest plot shows the association between Evusheld administration as a prophylaxis and infection hospitalization rate of COVID-19
infections in the double-arm group

0.001 01 10 1000
Favours [Evusheld] Favours [Control]

Studies Estimate (95% C.I.) Ev/Trt

Benotmane et al., 2022 - 300mg 0.034 (0.016, 0.051) 14/416 |

Kaminski et al., 2022 - 300mg 0.012 (0.000, 0.024) 4/333 *

Ordaya et al., 2022 - 300mg 0.000 (-0.001, 0.002) 0/1080 B

Kertes et al., 2022 - 300mg 0.001 (-0.001, 0.004) 1/825 -

Jondreville L et.al., 2022 - 300mg 0.003 (-0.005, 0.012) 0/161 —

Al Jurdi et al., 2022 - 300mg 0.011 (-0.010, 0.032) 1791 j

Debbiny et al. 2022 - 300mg 0.010 (0.003, 0.017) 7/703 ———

Calabrese et al., 2022 - 300mg 0.002 (-0.002, 0.007) 1/412 —

Bertrand et al., 2022 - 300mg 0.015 (0.003, 0.026) 6/412 . #

Subgroup 300mg (1*2=73.17 % , P=0.000) 0.005 (0.002, 0.009) 34/4433 <>

Young et al., 2022 - 600mg 0.001 (-0.001, 0.002) 1/1733 B

Karaba et al.,2022 - 600mg 0.008 (-0.014, 0.030) 0/61
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Fig. 9 The forest plot shows the relationship between Evusheld administration as prophylaxis and the hospitalization rate of COVID-19 infections
in a single-arm subgroup
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BEvusheld placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Lafont etal, 2022 - 300mg treatment 013 21 11% 0.16[0.01,2.94]
Montgomery H, 2022 3407 f 415 48% 0.41[013,2.02] —
Thomas Letal, 2022 g1 710 86 707 941% 0.71[0.52,0.96] .|
Total (95% CI) 1130 1132 100.0% 0.68 [0.51,0.93] L
Total events f4 04
Heterogeneity: Tau®=0.00; Chi*=1.19, df= 2 (P = 0.55), F= 0% 008 0 1 200

Testfor overall effect: Z= 246 (P=0.01)

Favours [Evusheld] Favours [Control]

Fig. 10 The forest plot reveals the correlation between Evusheld administration as a treatment and the mortality rate of COVID-19 infections

The difference in adverse effects of Evusheld (300 mg
vs. 600 mg)

Our review defined that the higher dose of Evusheld
reported some adverse effects on immunocompromised
patients. However, most of the adverse events related to
drugs or drugs with other combination medicines were
described in solid organ recipients [43, 50], including
gastrointestinal disorders (nausea, vomiting, abdomi-
nal pain, diarrhea, [6, 36, 43] Nevertheless, there were a
few serious adverse effects on the heart, included heart
failure, atrial fibrillation, pericarditis, required cardio-
version, and mild/moderate cardiac allograft rejection.
[11, 36, 42] So, that dose of 300 mg may help reduce the
adverse events with the same efficacy as the higher dose.

The efficacy of the drug as a COVID-19 treatment

Our analysis included three studies: two RCT trials used
Evusheld 600mg, and one observational retrospective
study used Evusheld 300mg. In those studies, Evusheld
was administrated as a treatment in immunocompro-
mised patients who were already infected with COVID-
19. The overall results revealed that Evusheld (300 and
600 mg) significantly decreased the mortality rate than
the placebo.

Although this review may have found that comparing
the two doses of Evusheld is insignificant, 600 mg should
be further studied as it appears to favor the effect over
300 mg for COVID-19 prophylaxis and treatment.

In this study, two dosages of Evusheld (300 mg and 600
mg) are assessed for their preventive efficacy in immu-
nocompromised patients. Overall, there is no discernible
difference in the preventive efficacy between the doses;
nevertheless, in line with previous meta-analyses, both
show a significant decrease in COVID-19 infections,
hospitalizations, and mortality compared to the control
group.

In single-arm analysis, the new dose comparison
shows a significant benefit for the 600 mg dose; how-
ever, in double-arm analysis, the small number of

studies yielded equivocal results. Overall mortality
rates are similar, yet there is cause for concern given
the higher rate in the 600 mg group. The dual analytical
method of the study is its strongest point. The greater
dose’s side effects, particularly in recipients of solid
organs, highlight the necessity of a balanced risk—ben-
efit analysis. Furthermore, as COVID-19 treatments
in immunocompromised patients, both doses effec-
tively lower mortality rates. The research offers com-
plex insights into the relative benefits, side effects, and
therapeutic potential of Evusheld in this susceptible
population.

The study’s strengths include its novel approach to
methodically examining dose differences, clinical sig-
nificance to high-risk populations, different study types
with a large sample size, and its unique focus on com-
paring two Evusheld doses in immunocompromised
persons. The thorough methodology, which considers
the Omicron variation and uses single-arm and dou-
ble-arm analyses, increases the study’s depth. Further-
more, it provides important safety data regarding the
increased dosage, supporting clinicians’ and legislators’
well-informed decision-making.

However, this study had some limitations. First,
there was Heterogeneity between the studies, as they
included a large number of retrospective cohort studies
and case series. We found only three randomized con-
trolled trials. Additionally, only three studies of both
two doses were involved in the treatment meta-analysis
owing to the restricted number of studies using Evush-
eld as a treatment. Also, we did not identify and com-
pare the safety profile of each dose of Evusheld. Finally,
as we only considered English-language studies, our
findings’ generalizability is constrained.

The study’s suggestions for clinical practice empha-
size the necessity for a balanced approach and stress the
significance of giving Evusheld (300 mg and 600 mg) to
immunocompromised individuals with careful dose
evaluation. Physicians should perform comprehensive
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risk—benefit analyses, accounting for the greater dose’s
possible prophylactic efficacy, side effects, and death
rates. The results validate the therapeutic efficacy of
Evusheld as a COVID-19 treatment in immunocompro-
mised persons, hence recommending its use in manag-
ing cases in this high-risk population.

Future research should focus on fine-tuning Evush-
eld’s dosage schedules by thoroughly examining dose-
dependent effects, focusing on large-scale randomized
controlled studies to provide strong proof. It is impera-
tive to prioritize establishing thorough, long-term safety
profiles, particularly in certain patient groups. Studies
comparing the efficacy of other COVID-19 therapies to
the current one will yield important information for opti-
mizing treatment. Furthermore, it is advised to perform
subgroup studies based on certain comorbidities within
the immunocompromised population to customize rec-
ommendations for various patient groups and acknowl-
edge variations in the risk—benefit profile among people
with various medical problems.

Conclusion

This study thoroughly evaluates the effectiveness of
Evusheld in treating and preventing COVID-19 in immu-
nocompromised patients, focusing on two dosages (300
mg and 600 mg). Even during the Omicron version, both
doses dramatically lower COVID-19 infections, mortal-
ity, and hospitalization compared to a control group. In
single-arm analyses, however, the 600 mg dose shows a
stronger preventive effect along with more side effects. A
thorough risk—benefit analysis is essential. In comparison
to a placebo, Evusheld significantly lowers the death rates
of immunocompromised COVID-19 patients, demon-
strating the treatment’s promise. Overall, the study high-
lights the necessity for careful dosage considerations in
this high-risk population and offers nuanced insights into
the effects of Evusheld. The study’s recommendations for
clinical practice highlight the value of cautious dosing,
patient-specific considerations, and customized decision-
making. Future studies should focus on improving our
knowledge of the best way to utilize Evusheld, resolving
existing issues, and adding evidence-supporting guide-
lines for managing COVID-19 in immunocompromised
patients.
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