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ABSTRACT

Monoclonal antibodies (mAbs) and the post-exposure prophylaxis (PEP) with mAbs represent a very important public
health strategy against coronavirus disease 2019 (COVID-19). This study has assessed a new Anti-SARS-COV-2 mAb
(SA58) Nasal Spray for PEP against COVID-19 in healthy adults aged 18 years and older within three days of exposure
to a SARS-CoV-2 infected individual. Recruited participants were randomized in a ratio of 3:1 to receive SA58 or
placebo. Primary endpoints were laboratory-confirmed symptomatic COVID-19 within the study period. A total of
1222 participants were randomized and dosed (SA58, n=901; placebo, n=321). Median of follow-up was 2.25 and
2.79 days for SA58 and placebo, respectively. Adverse events occurred in 221 of 901 (25%) and 72 of 321 (22%)
participants with SA58 and placebo, respectively. All adverse events were mild in severity. Laboratory-confirmed
symptomatic COVID-19 developed in 7 of 824 participants (0.22 per 100 person-days) in the SA58 group vs. 14 of 299
(1.17 per 100 person-days) in the placebo group, resulting in an estimated efficacy of 80.82% (95%Cl 52.41%
—92.27%). There were 32 SARS-CoV-2 reverse transcriptase polymerase chain reaction (RT-PCR) positives (1.04 per
100 person-days) in the SA58 group vs. 32 (2.80 per 100 person-days) in the placebo group, resulting in an estimated
efficacy of 61.83% (95%Cl 37.50%—76.69%). A total of 21 RT-PCR positive samples were sequenced and all were the
Omicron variant BF.7. In conclusion, SA58 Nasal Spray showed favourable efficacy and safety in preventing
symptomatic COVID-19 or SARS-CoV-2 infection in adults who had exposure to SARS-CoV-2 within 72 h.
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Introduction
mortality worldwide [8], resulting in 648 million lab-

Postexposure prophylaxis (PEP) is the administration
of chemicals or immunotherapeutic agents to prevent
the development of infection or to slow the illness pro-
gression prior to the illness onset. PEP has been routi-
nely recommended for several viral infections,
including influenza virus [1], rabies virus [2], human
immunodeficiency virus [3], hepatitis B virus[4] and
varicella-zoster virus [5], especially for those who
have higher risks of severe outcomes or mortality fol-
lowing infection [6].

Coronavirus disease 2019 (COVID-19) is a conta-
gious condition caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) that firstly
emerged in December 2019 [7]. The on-going
COVID-19 pandemic has led to high morbidity and

oratory-confirmed cases and 6.64 million deaths glob-
ally as of December 15, 2022 [9]. This substantial
impact of COVID-19 has reshaped the world and pro-
foundly changed public health practices, including the
development of various prevention (e.g. vaccines) and
therapeutic measures. Several passive immunothera-
peutic antibodies against SARS-CoV-2 have since
been generated, tested, and moved into clinical trials
[10]. However, due to the high frequency of
mutations, newly emerged SARS-CoV-2 variants
have been circulating in the population (e.g. Omicron
variants). These variants have developed significant
escape properties, resulting in several monoclonal
antibodies (mAbs) that had initially been authorized
to treat COVID-19 or used as prophylaxis, to be
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discontinued (i.e. Bamlanivimab and Etesevimab,
Evusheld, Bebtelovimab, Sotrovimab, and REGEN-
COV) [11,12]. As of 15 March 2023, no mAbs were
approved as treatment or PEP against COVID-19 in
the US. As broad-spectrum mAbs and PEP represent
a very important public health strategy against
COVID-19 outbreak, especially among high-risk
populations who are vulnerable to severe disease fol-
lowing infection, it is important to develop and evalu-
ate more potential broad-spectrum mAbs, which can
be protective against the SARS-CoV-2 Omicron sub-
lineages circulating in the population and other
upcoming variants.

SA58 Nasal Spray, a broad-spectrum anti-SARS-
CoV-2 mAb, was developed by Sinovac Life Sciences
Co., Ltd. This antibody was identified from a large col-
lection of broad sarbecovirus mAbs isolated from
SARS-CoV-2-vaccinated SARS convalescents. It is
highly resistant to mutations causing immune evasion
of several earlier discontinued mAbs, and has been
shown to potently neutralize ACE2-utilizing sarbecov-
iruses, including circulating Omicron variants (i.e.
BA.1, BA.2, BA.2.12.1, BA.3, BA.4/BA.5, BE.7, and
BQ.1.1) in in vitro neutralizing and in animal chal-
lenge studies [13,14]. Though the neutralization
efficacy of SA58 against the most recent emerging var-
iants (i.e. XBB and BA.2.75 sublineages) was shown to
be reduced in in vitro neutralizing study [14], it does
not exclude it as a potent mAb. The early pharmaco-
kinetic results in human volunteers showed that
SA58 was safe, and that the half-life of SA58 adminis-
tered intranasally was 2—4 h in the nasal cavity and 12—
27 h in the nasopharynx, with no detectable drug com-
ponents in the blood (below the detection limit of the
method used). In previous study on the high-risk
population of medical workers [15], the most common
encountered symptoms were runny nose, nasal muco-
sal dryness, nasal congestion, and headache post
administration, suggesting good safety and tolerability
of a SA58 Nasal Spray. More information about the
effect of SA58 Nasal Spray administered as PEP
against symptomatic COVID-19 or SARS-CoV-2
infection was needed. Therefore, the aim of this
study was to estimate the efficacy of SA58 Nasal
Spray in preventing symptomatic COVID-19 in
healthy adults who had exposure to individuals with
laboratory-confirmed SARS-CoV-2 infection within
72 h.

Materials and methods
Study design and participants

This randomized, single-blind, placebo-controlled
clinical trial evaluated the efficacy and safety of the
SA58 Nasal Spray in healthy adult workers within
72h  of contact with a SARS-CoV-2-infected

individual in Beijing, China. The study was conducted
from 26 November 2022 to 9 December 2022 at 21
construction sites (median number of workers =45,
range = 9-235) that had COVID-19 outbreaks
reported within two days of the first COVID-19 case
notified. The construction sites setting was selected
because we wanted to evaluate SA58 firstly in healthy
adults before expanding to other high-risk popu-
lations, and we could enrol a large number of healthy
adult workers on construction sites during a short
period of time. Moreover, prior to the study the Chi-
nese government sticked on strict containment
measures against COVID-19 before issuing the new
public health policy on 7 December 2022 [16], and
there were several outbreaks in construction sites
notified to Beijing health authority. Since most
COVID-19 outbreaks firstly appeared in institutions,
like construction sites, factories, hospitals and other
closed space settings (i.e. markets and nursing
home) before spreading into communities, early and
timely control of COVID-19 outbreaks in institutions
is thus of greater significance to government. All par-
ticipants in this study were volunteers and provided
written informed consent before enrollment. The
clinical trial protocol and informed consent form
were approved by the Ethics Committee of Beijing
Ditan Hospital, Capital Medical University (reference
no., DTEC-YW2022-024-01). The study was regis-
tered with ClinicalTrials.gov (NCT05667714).

In this study, all healthy workers in the 21 construc-
tion sites were offered the opportunity to participate
based on the following inclusion/exclusion criteria.
Participants were eligible for inclusion if they were
aged 18 years or older, had potential exposure to a
well-identified individual with laboratory-confirmed
SARS-CoV-2 infection (index case), and if the pre-
sumable contact occurred within 72 h of the positive
reverse transcriptase polymerase chain reaction (RT-
PCR) test of the index case. The key exclusion criteria
were individuals with known history of severe allergies
or reaction to any component of inhaled SA58 Nasal
Spray; those currently pregnant, lactating, or expected
to be pregnant during the study period; those who par-
ticipated in any kind of clinical trials of SARS-CoV-2
neutralizing antibody injections in the preceding 180
days before screening or participated in any investiga-
tional medicinal product in the preceding four weeks
before screening; were unable to take nasal spray inha-
lation; had reported fever at enrollment or axillary
temperature of more than 37.0°C; had severe neuro-
logical disease (e.g. epilepsy, convulsions, or seizures)
or psychosis, or family history of psychosis; or had any
other significant chronic disease, disorder, or finding
that, in the judgement of the investigator, significantly
increased the risk to the participant because of partici-
pation in the study, affected the ability of the partici-
pant to participate in the study, or impaired



interpretation of the study data. Full eligibility criteria
are provided in the Supplementary Material. A naso-
pharyngeal swab, nasal swab, or throat swab was col-
lected at baseline for detection of SARS-CoV-2
nucleic acid by RT-PCR tests, but the results of base-
line RT-PCR tests were not used to determine the eli-
gibility of participants.

Outcomes

The primary efficacy endpoint was the laboratory-
confirmed symptomatic COVID-19 that occurred
during the case monitoring period between 24 h
after the first administration and 24 h after the last
administration of SA58 or placebo. COVID-19 case
was defined based on symptoms (see Supplementary
Table 1). Severe COVID-19 was defined based on
the Protocol for Prevention and Control of COVID-
19 (9th edition) issued by the National Health Com-
mission of the People’s Republic of China, and we
arbitrarily defined severe COVID-19 as severe case
and very-severe case combined (see Supplementary
Table 2) [17]. The safety endpoints included incidence
of adverse events (AEs), serious AEs (SAEs), and AEs
of special interest (AESIs).

The investigational drug

The investigational drug SA58 was prepared into 2 ml
prefilled sprayer (20 sprays per bottle), containing
5mg of anti-SARS-CoV-2 mAb per ml. Placebo,
only without anti-SARS-CoV-2 mAb as compared
with SA58 Nasal Spray, was also prefilled into bottles
with identical package that could not be easily distin-
guished by their appearance. The drug and placebo
were self-administered by nasal sprays with a video
instruction. When used, insert the sprayer nozzle
into each nose nostril and press the pump to spray
0.1 ml of the nebulized solution into the nasal cavity.
Each administration of the drug consisted of two
sprays with one spray in each nostril, and a total of
1 mg antibody was administered into both nostrils.
For an ordinary exposure day, 5-6 administrations
of SA58 or placebo were recommended at an interval
of 3-4 h per administration, with the last adminis-
tration given before going to bed.

Procedures

Randomization and masking

After enrollment, participants were randomized in a
ratio of 3:1 to receive SA58 or placebo at the study
site. A statistician (independent of the study) assigned
treatment at random using a standard computer pseu-
dorandom number generator. Given that our study
was conducted in a COVID-19 outbreak setting,
only the participant was blinded and unaware of
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what had been allocated. The sponsor/investigators
were unblinded for treatment to meet the sites’
requirements of taking high standard of efforts to
secure the safety of participants without any delay.

Administration of drugs

After confirmation of participants’ contact to a labora-
tory-confirmed SARS-CoV-2 infection, participants
were classified into two groups according to their
type of exposure to SARS-CoV-2, e.g. Group A partici-
pants with continuous exposure to COVID-19 in
which potential contact to SARS-CoV-2 infected indi-
vidual was not blocked by removing or eliminating the
source of infection in the site, and Group B partici-
pants with one-time exposure in which contact to
SARS-CoV-2 infected individual was immediately
blocked by managing study participants in isolation
facilities for highly infectious diseases.

For the purpose of PEP against continuous
exposure to COVID-19, Group A participants were
administered SA58 or placebo on every exposure day
according to the recommended administration sche-
dule and stopped administration three days after the
source of infection had been eliminated or removed
from the study site (e.g. all SARS-CoV-2 infected indi-
vidual in the site had no symptoms and had negative
RT-PCR testing results of SARS-CoV-2 for the last
two consecutive days); for the purpose of PEP against
one-time exposure in which the contact to the SARS-
CoV-2 infected individual was immediately blocked,
each participant was administered SA58 or placebo
for a maximum of three days according to the rec-
ommended administration schedule.

Follow-up of adverse events

Participants self-monitored for safety post-adminis-
tration and spontaneously reported adverse events
(e.g. runny nose, sneezing, nasal congestion, nasal dry-
ness, fever, headache, and fatigue) post-administration
to study follow-up personnel. Predefined symptoms
(solicited events) and other unspecified symptoms
(unsolicited events) reported by the participants
during the study period were recorded and verified
at regular visits by the study investigators. Any SAEs
and AESIs (e.g. allergic reaction, autoimmune reac-
tion, and nasal and throat AEs of Grade two and
above) were reported up to 30 days since enrollment.
Adverse events were graded according to the US
National Cancer Institute’s Common Terminology
Criteria for Adverse Events (version 5.0) [18].

Monitoring of COVID-19 cases

To specifically measure the incidence of laboratory-
confirmed symptomatic COVID-19 post-adminis-
tration, study sites contacted participants daily to col-
lect nasopharyngeal/throat/nasal swab and monitor
information on symptoms of COVID-19. The case
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monitoring period extended from 24 h after the first
administration to 24 h after the last administration
of SA58 or placebo, during which participants were
observed closely. If a participant had positive RT-
PCR testing result, he/she was defined a SARS-CoV-
2 RT-PCR positive participant (e.g. laboratory-
confirmed SARS-CoV-2 infection). And if a SARS-
CoV-2 RT-PCR positive participant had symptoms
of COVID-19 (Supplementary Table 1), this was
defined as a laboratory-confirmed symptomatic
COVID-19 case. Both laboratory-confirmed SARS-
CoV-2 infections and symptomatic COVID-19 cases
were followed up to disease resolution, or up to nega-
tive RT-PCR tests on two consecutive days.

Laboratory methods

The nasopharyngeal/throat/nasal swabs were trans-
ferred at 2-8°C to the central laboratory and tested
within 24 h of collection. We used real-time RT-
PCR for detecting of SARS-CoV-2 in nasopharyn-
geal/throat/nasal swabs as per national guidelines
[17]. The RT-PCR positive samples that had cycle
threshold values <30 were sequenced to identify
SARS-CoV-2 variants by using the methods provided
in the supplementary material.

Statistical analysis

We assumed a 5% secondary attack rate of sympto-
matic COVID-19 cases in the placebo group during
our study period, and a true efficacy of 70% (equating
to an attack rate of 1.5% with SA58). Allowing for a
dropout rate of 10%, we calculated that a study popu-
lation of approximately 2300 participants randomized
in a 3:1 ratio to treatment or placebo would be
sufficient to provide approximately 80% power to
demonstrate the lower bound of the two-sided 95%
confidence interval (CI) for efficacy to be >0.3.

The incidence rates of symptomatic COVID-19 per
100 person-days were calculated for the SA58 and pla-
cebo groups during the case monitoring period, by
dividing the number of events with the total number
of follow-up days. Crude incidence rate ratios (IRRs)
comparing the SA58 and placebo groups were calcu-
lated. For the adjusted analysis, a Poisson regression
model was used, with robust variance using the log
of the follow-up days as an offset to estimate IRR of
symptomatic COVID-19 cases with SA58 vs. placebo.
Efficacy of treatment was calculated as 1 minus IRR
and was presented with a two-sided 95% confidence
interval (95%CI). In the final efficacy analysis, we
excluded participants who tested positive for SARS-
CoV-2 within 24 h by RT-PCR at the visit on Day
one to account for people with early and undetectable
infection when SA58 was administered and for an
expected time lag between administration and RT-
PCR screening assay. Kaplan-Meier curves were also

presented for SA58 and placebo groups, with hazard
ratios (HR) calculated by using Cox proportional
hazard models. We also calculated the efficacy of
SA58 against other outcomes, e.g. SARS-CoV-2 infec-
tion (SARS-CoV-2 RT-PCR positive during follow-
up) and severe COVID-19 following the same meth-
odology as for the primary efficacy end point. The
robustness of our results was tested by performing
separate analyses of efficacy among participants with
different duration of follow-up days (namely <5 days
vs. >5 days), by including participants who tested
positive for SARS-CoV-2 by RT-PCR within 24 h of
the first drug administration, and by restricting
efficacy analyses to participants who had continuous
exposure to COVID-19. For the comparison of indi-
vidual-level variables at baseline, we used Student’s
t-test or Wilcoxon test for continuous variables and
the Chi-square test or Fisher’s exact test for categorical
variables as appropriate. Adverse events were sum-
marized descriptively as frequencies and percentages
by type of event and severity. A two-sided P-value of
<0.05 was considered statistically significant. We con-
ducted all analyses in SAS (version 9.1.3).

Results
Characteristics of participants

Because of the reopening of China and the lifting of
the COVID-19 restrictions on 7 December 2022, the
study participants left study sites and our study
ended early before our target sample size was met.
In total, 1694 participants at 21 construction sites
were screened and were confirmed to contact with a
SARS-CoV-2 infected individual within 72 h of RT-
PCR positive results of an index case. Of which, 60
were ineligible or withdrew early from study before
study drug administration, and 1634 were randomized
in a ratio of 3:1 to receive SA58 or placebo. After
excluding 401 participants not administrated and 11
participants lost to follow-up, 1222 participants
entered the full analysis set, with 901 participants in
SA58 group and 321 in placebo group (Figure 1).
The median age of the 412 persons who dropped out
of the study was a little older (46.0 vs. 48.5, p<
0.001) than those who remained in the final analyses
(Supplementary Table 3). The major reason for drop-
out were participants’ complacency about their health,
with over two thirds believing that they would not be
infected or seriously infected while the rest gave no
reasons. No subject dropped out because of intoler-
ance to the investigational drug.

In the full analysis set, the median age was 46 years
(interquartile range, IQR =35-52 years) in SA58
group and 46 years (IQR=35-52 years) in placebo
group, p =0.9934. The majority of participants were
males (n=1090, 89%) and adults aged 18-59 years
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’ Screened (N=1,694)

Failed screening (N=60)

A 4

e Entry criteria not meet (N=41)

\ 4

Randomized with a ratio of 3:1
(N=1,634)
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v

’ Followed-up (N=1,623)

Did not use SA58/Placebo |_

<

Placebo group

(N=401) v
Total Analyzed
(N=1,222)
SAS58 group -
(N=901) A

(N=321)

COVID-19 cases occurred before or within 24
> hours after administration (N=99): l—]
SA58 group (N=77); Placebo group (N=22)

v

Included in efficacy analysis set (N=824)
Included in safety analysis set (N=901)

Figure 1. Participant disposition.

(n=1197, 98%). A total of 6063 respiratory samples
were collected (4463 in SA58 and 1601 in placebo
group) and all of them were collected as throat
swabs. At baseline, 39 (4%) of 901 participants in the
SA58 group and 15 (5%) of 321 participants in the pla-
cebo group were SARS-CoV-2 RT-PCR positive, and
no significant difference of SARS-CoV-2 RT-PCR
positivity was identified between the two comparison
groups before drug administration. There were 45
(4%) participants testing positive for SARS-CoV-2
by RT-PCR within 24 h of the first drug adminis-
tration (38 in the SA58 and 7 in the placebo group).
We excluded from the efficacy analysis these partici-
pants who tested positive before and within 24 h of
the first drug administration (n=99). Median dur-
ation of follow-up for participants was 2.25 days
(IQR=1.00-5.63 days) and 2.79 days (IQR=1.33-
6.00 days) for SA58 and placebo recipients respect-
ively, p=0.1869 (Table 1).

A 4

Included in efficacy analysis set (N=299)
Included in safety analysis set (N=321)

Treatment efficacy

In the efficacy analysis, 1123 participants were fol-
lowed for a total of 4362 days. The primary outcome
laboratory-confirmed symptomatic COVID-19 devel-
oped in seven of 824 participants (incidence rate of
0.22 per 100 person-days) in the SA58-treated partici-
pants vs. 14 of 299 (incidence rate of 1.17 per 100 per-
son-days) in the placebo group. The occurrence rate of
symptomatic COVID-19 was significantly lower for
SA58-treated participants vs. placebo, with a crude
IRR 0f 0.19 (95%CI 0.08-0.48) and an estimated treat-
ment efficacy of 80.82% (95%CI 52.41%—92.27%)
(Table 2). Time to first post-administration sympto-
matic COVID-19 was shown in Figure 2(A). The
majority of COVID-19 cases developed their symp-
toms within the first five days after enrollment (the
median incubation period for COVID-19). The pro-
tective effectiveness of SA58 against SARS-CoV-2

Table 1. Baseline characteristics of study participants (full analysis set).

SA58 Placebo
Characteristics (n=901) (n=321) p-value
Age, median (IQR), yr 46.0 (35-52) 46.0 (35-52) 0.9934
Age groups, yr, No. (%) 0.4718
18-59 881(98) 316(98)
60+ 20(2) 5(2)
Female sex, No. (%) 100(11) 32(10) 0.5755
SARS-CoV-2 RT-PCR status, No. (%)
Positive before administration 39(4) 15(5) 0.7544
Positive within 24 h of administration 38(4) 7(2) 0.1195
Duration of follow-up days, median (IQR) 2.25 (1.00-5.63) 2.79 (1.33-6.00) 0.1869

Note: IQR: interquartile range.
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Table 2. Occurrence of SARS-CoV-2 RT-PCR positive and laboratory-confirmed symptomatic COVID-19 in SA58- and placebo-

treated participants.

SA58 (n=824) Placebo (n=299)
No. of Person-days Incidence rate (per No. of Person-days Incidence rate (per Protective efficacy of

Variable events at risk 100 person-days) events at risk 100 person-days) treatment (95% Cl)
SARS-CoV-2 RT-PCR 32 3078 1.04 32 1144 2.80 61.83% (37.50%

positive —76.69%)
Symptomatic 7 3162 0.22 14 1200 117 80.82% (52.41%

COVID-19 —92.27%)
Severe COVID-19 0 3162 0 0 1200 0 NA

infection was also explored by comparing the inci-
dence of SARS-CoV-2 RT-PCR positive between
SA58-treated participants vs. placebo. There were 32
SARS-CoV-2 RT-PCR positives (incidence rate of
1.04 per 100 person-days) in the SA58-treated partici-
pants vs. 32 (incidence rate of 2.80 per 100 person-

A 12

Cumulative Incidence(%)

days) in the placebo group, resulting in a crude IRR
of 0.38 (95%CI 0.23-0.62) and an estimated efficacy
of SA58 against SARS-CoV-2 infection of 61.83%
(95%CI 37.50%—76.69%) (Table 2). The same patterns
for time occurrence and SARS-CoV-2 RT-PCR
positivity was observed for SA58- and placebo-treated

Placebo
HR, 0-15; 95%CI 0-06-0-38
SA58
0 1 2 3 4 5 6 7 8
Time(days)
Placebo

st-

HR, 0-32; 95%Cl 0-20-0-52

Cumulative Incidence(%)

4 5 6 7 8

Time(days)

Figure 2. Time to first post-administration symptomatic COVID-19 (i.e. the Kaplan-Meier estimates of the cumulative risk of hav-
ing COVID-19). Panel A. laboratory-confirmed symptomatic COVID-19; Panel B. SARS-CoV-2 RT-PCR positive. Abbreviation, HR,

Hazard ratio; 95%Cl, 95% confidence interval.



Table 3. Summary of adverse events.
SA58 Placebo

(n= (n= p-
Characteristics 901) 321) Value
Treatment Emergent Adverse Events 221 (25) 72(22) 04934
(TEAE)

Nasal mucosal dryness 50 (6) 15 (5) 0.6640
Runny nose 29 (3) 11 (3) 0.8556
Headache 26 (3) 4 (1) 0.1398
Fever 22 (2) 11 (3) 0.4216
Nasal congestion 21 (2) 10 (3) 0.4148
Sneezing 20 (2) 5(2) 0.6465
Cough 20 (2) 9(3) 0.5277
Throat dryness 20 (2) 8 (2) 0.8283
Dizziness 18 (2) 5(2) 0.8117
Sore throat 17 (2) 4(1) 03133
SAEs 0 0 1

AESI 0 0 1

Note: AEs: adverse events; SAEs: severe adverse events; AESI: adverse
events of special interest (i.e. allergic reaction, autoimmune reaction,
and nasal and throat AEs of Grade 2 and above).

Adverse events (AEs) were coded using the Medical Dictionary for Regu-
latory Activities, version 24.0.

participants as for symptomatic COVID-19 cases
(Figure 2(B)). A total of 21 RT-PCR positive samples
were sequenced. 21 lineages of SARS-CoV-2 variants
were identified, and all were the Omicron variant
BE.7 (Supplementary Figure 1). No severe COVID-
19 or death developed in the study participants during
case monitoring period.

Sensitivity analyses showed similar efficacy results by
performing separate analyses in participants with a fol-
low-up duration of <5 days (Supplementary Table 4),
participants with a follow-up duration of >5 days (Sup-
plementary Table 5), and participants who had con-
tinuous exposure to COVID-19 (Supplementary Table
6), though there was significant drop of efficacy when
including participants who tested positive for SARS-
CoV-2 by RT-PCR within 24 h of the first drug admin-
istration, from 80.82% to 50.30% for Symptomatic
COVID-19, and from 61.83% to 32.69% for SARS-
CoV-2 infection (Supplementary Table 7).

Adverse events

In the safety analysis, >1 AE was reported by 221 of
901 (25%) and 72 of 321 (22%) participants in the
SA58 and placebo groups, respectively. All of the
reported AEs were Grade one events as judged by
study investigator. No SAEs and AESIs were reported
by study participants, and no AEs led to study with-
drawal or death during the short monitoring period.
The most common AEs included nasal mucosal dry-
ness (5%), runny nose (3%), fever (3%), nasal conges-
tion (3%), headache (2%), cough (2%), and throat
dryness (2%) etc. There was no significant difference
in the occurrence of the above AEs between the
SA58 and placebo groups (Table 3).

Discussion

During our study period, the Omicron BF.7 subline-
age caused several outbreaks in Beijing. Our
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preliminary results in healthy adult workers within
72 h of contact with SARS-CoV-2-infected individuals
showed that SA58 Nasal Spray was highly effective in
preventing symptomatic COVID-19 and SARS-CoV-2
infection caused by Omicron BF.7 sublineage, which
variants have shown significant escape of immunity
in previous studies [19]. SA58 was able to significantly
lower the risk of laboratory-confirmed COVID-19 by
80.82% (95%CI 52.41%—92.27%) and of SARS-CoV-
2 infection by 61.83% (95%CI 37.50%—76.69%) in
our study participants, which has far-reaching impli-
cations. This newly developed mAb may provide a
new powerful countermeasure to tackle this cunning
virus, which is currently circulating in China as a
result of reopening of the country. Moreover, our
study demonstrated that SA58 had a favourable safety
profile and was well tolerated by healthy adults, with
mild and short-lived symptoms of nasal dryness,
runny nose, and nasal congestions observed among
study participants. The intranasal administration of
SA58 is novel and has some advantages over intramus-
cular injections of mAbs previously licensed and dis-
continued [11,12], as it is less invasive and more
acceptable to recipients. Auto-administration with
easiness of use may allow early administration, prob-
ably a key feature for prevention.

The median incubation period of SARS-CoV-2 was
estimated to be five days, with most cases developing
symptoms within 11.5 days of infection [20]. The dis-
tribution of the incubation period has implications for
the use of SA58 as a PEP treatment, however separate
analysis by duration of follow-up (<5 days vs. >5 days)
did not show a difference in efficacy of SA58 in this
study. SA58 contains mAbs that can potently neutral-
ize a wider range of circulating Omicron variants in
vitro, including BA.1, BA.2, BA.2.12.1, BA.3, BA.4/
BA.5, BE.7, and other variants that have been tested
so far [13]. The mAbs are not absorbed into blood
and act as a physical barrier to stop the attachment
and entry of viral particles into target cells of the
throat and nasopharyngeal mucosa. The short half-
life of SA58 in nasal mucosa suggests that the effect
of SA58 is transient after administration and should
be administered as early as possible to cover the incu-
bation of SARS-CoV-2 infection. Since the incubation
period of the Omicron variant was reported to be as
short as three days [21], our selection of study partici-
pants within 72h of contact with SARS-CoV-2-
infected individual is deemed appropriate. Yet, the
duration of case monitoring is less than three days
for most study participants in this study. To evaluate
the efficacy of SA58, a longer monitoring period of
>11 days might be justified in future investigations.

There were 99 SARS-CoV-2 RT-PCR positive par-
ticipants at baseline (n =54) and within 24 h of the
first drug administration (n=45), suggesting that
they have been infected at enrollment. These 99
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participants were offered SA58 (n=77) and placebo
(n=22). Our separate analysis by including these 45
participants who tested positive within 24 h of admin-
istration showed a significant drop of protective
efficacy of SA58, from 80.82% to 50.30% for Sympto-
matic COVID-19, and from 61.83% to 32.69% for
SARS-CoV-2 infection. It suggested that PEP with
SA58 was unable or impotent to avert the disease
course when SARS-CoV-2 infection had been firmly
established in the body, highlighting the importance
of early use of SA58 for the exposed again. On the
other hand, one purpose of PEP with mAbD is to slow
the illness progression prior to the illness onset.
Since the sample size was low in the current analysis,
we did not evaluate the therapeutic effect of SA58 in
lowering severity of symptoms or in shortening illness
duration in these study participants. To explore the
potential benefits of SA58 in slowing illness pro-
gression or in shortening its duration, we recommend
evaluating this in upcoming studies.

Our study has several limitations. First, our study
participants were confined to healthy workers generally
young and healthy, which limits the generalizability of
our study results to other populations, namely the
elderly living in long-term care facilities, healthcare per-
sonnel who have frequent contacts with patients at
increased risk of severe outcomes, and people who
have underlying medical conditions. These populations
have a higher risk of severe disease or death following
SARS-CoV-2 infection and are more likely to benefit
from PEP with mAbs. In the future, studies need to
be conducted in these high-risk populations to expand
the target population for SA58. Second, concurrent
practices may impact on the observed effect of SA58.
For example, in an attempt to block transmission and
to quickly stop the potential outbreak, our infected
study participants were managed at isolation facilities
for highly infectious diseases, which lowers the risk of
infection and may distort associations between treat-
ment and disease outcome. Further assessment of
SA58 in participants continuously exposed to SARS-
CoV-2 in real-world situation is needed. Third, our
study ended prematurely on December 9, 2022, two
days after the Chinese government lifted its COVID-
19 containment policy on December 7, 2022 [16], caus-
ing our follow-up of study participants to be insuffi-
cient. Short duration of follow-up might have had an
impact on our study by detaining us to acquire a mean-
ingful efficacy result. A lower proportion of sympto-
matic COVID-19 was observed in participants who
had a follow-up duration of <3 days after the first posi-
tive RT-PCR test (6/35), as compared to those who had
a follow-up >3 days (15/29), p = 0.007. Yet, the separate
analyses by duration of follow-up showed similar
results for efficacy estimates of SA58, highlighting the
robustness of the study results and offering some kind
of relief to this problem. Finally, in this preliminary

analysis the sample size was low. The continuous fol-
low-up of study participants and full-powered number
of participants (e.g. #n = 2300) is advised to confirm the
efficacy and safety of SA58. To increase clarity and
transparency of reporting, we recalculated the power
of the study for observing a meaningful safety or
efficacy endpoint. For adverse events that occur with
a frequency of 0.5% or over, the probability of observ-
ing at least one event using the current sample size of
participants who received SA58 (n=901) in our study
is approximately 0.99. For a meaningful efficacy end-
point, the sample size of the study would have a
power of 0.8 to detect a significant RR of 0.3 and less
between the treatment and placebo group.

Conclusions

SA58 in healthy adults with early exposure to SARS-
CoV-2 within 72 h has shown satisfactory efficacy
and safety in reducing symptomatic COVID-19 cases
and SARS-CoV-2 infections. SA58 as a potential PEP
treatment in preventing COVID-19 should be further
evaluated in high-risk populations who are at risk of
severe outcomes following infection, e.g. the elderly,
healthcare personnel and people with predisposing
underlying illnesses.
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