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1. Protocol Summary
Synopsis
Short title

A Phase I/11 Clinical Trials to Assess Safety, Tolerability, and Immunogenicity
of an Anti-SARS-CoV-2 Vaccine Candidate, BIV1-Covlran, among Healthy

Individuals
Rationale

Coronavirus Disease-2019 (COVID-19) pandemic, caused by Severe Acute
Respiratory Syndrome Coronavirus type 2 (SARS-CoV-2), still takes a toll on
healthcare systems in Iran. Invaluable endeavours have been made to restrain the
SARS-CoV-2 transmission chain by vaccines, and in late 2020, the first anti-

SARS-CoV-2 vaccine received emergency approval for public rollout.

Notwithstanding such impressive achievements, the production and distribution
of billions of vaccine doses around the globe remain challenging. Therefore,
prompt administration of home-grown vaccines would be valuable for pandemic

containing.

Virus inactivation was one of the first-ever, safe, and established vaccine
production methods, and China and India have manufactured anti-SARS-CoV-2
vaccines so far. Iran's previous experiences in inactivated vaccine production
technology have led to developing an inactivated whole virus particle vaccine for
SARS-CoV-2, BIV1-Covlran. In-vivo immunogenicity and the protection of the

BIV1-Covlran vaccine have been recently reported.
Objectives and Endpoints

Stage I-Phase |

Objectives Endpoints
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Primary

Evaluation of the safety and
tolerability of BIV1-Covlran vaccine
candidate in two different doses (3 &
5ug antigen single human dose
(SHD) of 0.5 mL) administered
intramuscularly among participants

aged 18 to 50 years.

1)

2)

3)

4)

5)

The occurrence of any immediate
reactions (local and systemic) after
each administration (days 0, 14; up
to 30 minutes)

The

reactions at the injection site after

occurrence of any local
each administration (including pain,

itching, swelling, inflammation,
redness, skin rash, and irritation up
to 7 days after administration (day O
to 7 and day 14 to 21)

The occurrence of any systemic
reactions after each administration
(including fever, headaches or chills,
diarrhoea, nausea, fatigue, myalgia,
arthralgia, shortness of breathing,
and other allergic reactions) up to 7
days after administration (day O to 7
and day 14 to 21)

The occurrence of any solicited
adverse events (AEs) up to 7 days
after administration (day 0 to 7 and
day 14 to 21)

The occurrence of any Serious
Adverse Events (SAEs) after each
administration (day 0 to 7 and day 14

to 21)
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Secondary

Assessment of the tolerability and
immunogenicity responses elicited
by BIV1-Covliran vaccine candidate
in two different doses (3 & 5ug
antigen single human dose (SHD) of
0.5 mL) among healthy 18-50-year

participants after each administration

1)

2)

3)

4)

5)

6)

7)

The occurrence of any systemic
reactions from day 8 to day 28 after
each administration

The occurrence of any AEs from day
8 to day 28 after administration

The occurrence of any SAEs from
day 8 to day 28 after administration
The assessment of immunogenicity
in terms of Geometric Mean Titres
(GMT) and Geometric Mean Ratios
(GMRs) of anti-spike, anti-receptor
(RBD),

neutralising antibodies detected by

binding domain and

Enzyme-Linked Immunosorbent
Assay (ELISA)

The four-fold seroconversion rate of
neutralising, anti-RBD, and anti-
spike antibodies detected by ELISA
The immunogenicity assessment in
terms of increase in neutralising
SARS-CoV-2

compared to baseline in all treatment

antibodies against

groups at days 14, 21, and 28
detected by ELISA

The  assessment of  T-Cell
lymphocyte subset count and
cytokines
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8)
)

SARS-CoV-2 infection occurrence
Finding the appropriate dosage of
vaccine optimum for

immunogenicity and safety

Stage I1-Phase |

Objectives

Endpoints

Primary

Evaluation of the safety and
tolerability of BIV1-Covlran vaccine
(selected dosage of antigen SHD of
0.5 mL)

intramuscularly among participants

administered

aged 51 to 75 years

1)

2)

3)

The occurrence of any immediate
reactions (local and systemic) after
each administration (days 0, 14; up
to 30 minutes)

The

reactions at the injection site after

occurrence of any local
each administration (including pain,

itching, swelling, inflammation,
redness, skin rash, and irritation up
to 7 days after administration (day O
to 7 and day 14 to 21)

The occurrence of any systemic
reactions after each administration
(including fever, headaches or chills,
diarrhoea, nausea, fatigue, myalgia,
arthralgia, shortness of breathing,
and other allergic reactions) up to 7
days after administration (day O to 7

and day 14 to 21)
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4) The occurrence of any solicited
adverse events (AES) up to 7 days
after administration (day O to 7 and
day 14 to 21)

5) The occurrence of any Severe
Adverse Events (SAEs) after each
administration (day 0 to 7 and day 14
to 21)

Secondary

Assessment of tolerability of BIV1-
Covlran vaccine candidate among
healthy 51-75-year participants after

each administration

1) The occurrence of any systemic
reactions from day 8 to day 28 after
each administration

2) The occurrence of any AEs from day
8 to day 28 after administration

3) The occurrence of any SAEs from
day 8 to day 28 after administration

4) The assessment of immunogenicity
in terms of GMTs and GMRs of anti-
spike, anti-RBD, and neutralising
antibodies detected by ELISA

5) The four-fold seroconversion rate of
neutralising, anti-RBD, and anti-
spike antibodies detected by ELISA

6) The immunogenicity assessment in
terms of increase in neutralising

SARS-CoV-2

compared to baseline in all treatment

antibodies against

10
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groups at days 14, 21, and 28
detected by ELISA

7) The  assessment of  T-Cell
lymphocyte subset count and
cytokines

8) SARS-CoV-2 infection occurrence

Phase 11:

Objectives

Endpoints

Primary

Assessment  of  immunogenicity
responses elicited by BIV1-Covlran
vaccine candidate (selected dosage
of antigen SHD of 0.5 mL) among
18-75-year participants after each

administration

1) The assessment of serum IgG
antibody levels specific for the
SARS-CoV-2 protein antigens
(neutralising, anti-RBD, and anti-
spike glycoprotein antibodies) as
detected by ELISA at days 14,
28,42, 56, 70, 118, 208, and day
388. Derived/calculated endpoints
based on these data will include
geometric mean ELISA units,
geometric mean fold rise, and

seroconversion rate (proportion of

11
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2)

participants with ¢ 4-fold rises in
ELISA units).

The assessment of T-Cell
lymphocyte subset count and

cytokines

Secondary

Evaluation of the safety and
tolerability of BIVV1-Covlran vaccine
candidate administered
intramuscularly among participants

aged 18 to 75 years

1)

2)

3)

The occurrence of any immediate
reactions after each administration
(days 0, 28; up to 30 minutes)

The occurrence of any solicited AEs
at the injection site after each
administration (including pain,
itching, swelling, inflammation,
redness, skin rash, and irritation,
day O to 7 and day 28 to 42)

The occurrence of any solicited
systemic AEs after each inoculation
(including fever, headaches or
chills, diarrhoea, nausea, fatigue,
myalgia, arthralgia, shortness

of breathing, and other allergic

12
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reactions, day 0 to 7 and day 28 to
42)

4) The occurrence of any SAEs after
each administration (day 0 to 7 and
day 28 to 42)

5) SARS-CoV-2 infection occurrence

Overall Design

This randomised, placebo-controlled, parallel-designed, double-blind
(participants and outcome assessor) clinical trial will be conducted in accordance
with the declaration of Helsinki, Good Clinical Practice (GCP), and Iran GCP as
a local regulation. The study protocol will be fully explained to volunteers at
screening, and all participants will provide written informed consent before
enrollment. An independent data and safety monitoring board (DSMB) will
periodically evaluate the data and advise the outcome assessors about the clinical

trials' continuation, suspension, or early termination.

Phase | and Il will be conducted to evaluate the safety, tolerability, and
immunogenicity of the inactivated whole virus particle vaccine candidate, BIV1-
Covlran. The participant, outcome assessor, study coordinator, and other site staff
will be blinded. Only the Contract Research Organization (CRO), who was
responsible for labelling and data administration, will be unblinded at the study

site.

This study is considered in three parts: 1) Stage | of Phase | among 18-to-50-year-
old participants; 2) Stage 11 of Phase | among 51-to-75-year-old participants; and
3) Phase Il conducted among participants aged 18 to 75.

13
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This study evaluates the safety and immunogenicity of BIV1-Covlran vaccine
candidates. The study will be conducted among healthy individuals in Stage | and
Stage Il of Phase | and Phase II. It is worth mentioning that all patients with the
mild controlled disease will be recruited in the study, similar to other healthy
individuals in Phase 1. In addition, the appropriate vaccine dosage and schedule

are evaluated in Phase I. The vaccine schedule in this study is as follows:

with the randomization

vaccine candidate and

Stage I-Phase | Stage I1- Phase | Phase 11
Dosage
3ug, 5ug and placebo | Selected dosage  of | Selected dosage  of

vaccine candidate and

among two shots of
vaccine candidate or

placebo

among two shots of
vaccine candidate or

placebo

block of 3:3:1 placebo with the | placebo with the
randomization block of | randomization block of
31 4:1
Interval
The 14-day interval | The 14-day interval | The 28-day interval

among two shots of
vaccine candidate or

placebo

Phase | study will consist of a screening period (days -7 to -1); administration
days (days 0 and 14); daily visits during 7 days after each administration, day 21
(x 3 days), 28 (£3 days), 42 (x 3 days), 90 (x 7 days), 180 (7 days); and 360 (7
days). All participants will be stayed at the trial site and will be closely monitored
for seven days after each administration in Stage | and 48 hours after each
administration in Stage Il. Phase Il study will consist of a screening period (days
-7 to -1); administration days (days 0 and 28); daily visits during 7 days after each
administration, day 42 (x 3 days), 56 (3 days), 70 (x 3 days), 90 (x 7 days), 180
(x7 days); and 360 (7 days). The comprehensive report of all participants will

be collected during 28 days of trial in both Phase | and Il and be reported to Iran

14
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Food and Drug Administration (IFDA) and National Ethics Committee (NEC).
Participants will be followed up for one year in various intervals, and the results
will be reported to IFDA and NEC.

Before starting the screening, all trial aims and events will be thoroughly
explained for volunteers, and then informed consent will be provided. Each
eligible volunteer will be asked to provide written consent to use samples for
future testing or assay development specific to SARS-CoV-2 (or related variants)
in the screening visit. Participants will be randomly allocated to the arms of the
study based on the randomization master sheet and the specific design of each

phase.

The primary study site, where enrollment, injections, participant monitoring, and
follow-up visits will take place, will be Eram Hotel, Tehran, Iran. If necessary,
Imam Khomeini Hospital Complex will provide medical attention and

hospitalisation.
Number of Participants

In Stage I, participants will be divided into intervention and placebo groups with
the ratio of 3:3:1. Randomisation will be conducted in two stages. Initially, 14
participants will be randomised to receive the 3ug dosage of the vaccine or
placebo (12 versus 2). Participants will be monitored for seven days after
injection and followed by a DSMB meeting to approve the vaccine candidate's
safety and authorise further proceeding. The remaining 42 individuals will be
randomised to the 3ug, 5ug, and placebo arms. A computer will generate the
randomisation sequence in a block size of seven. Two types of randomisation
blocks will be used, corresponding to the two randomisation steps. The first two
blocks will be used to allocate six participants to the 3ug vaccine group and one
to the placebo group. The remaining six blocks will be randomised with an

allocation ratio of 2:4:1, in which participants will be assigned to three study

15
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groups: 3ug of the vaccine candidate, 5ug of the vaccine candidate, or placebo,

respectively

In Stage Il of Phase I, volunteers aged 51-75 years will be enrolled to randomly
receive the selected dosage of the vaccine candidate (based on interim findings
of Stage 1) or placebo on days 0 and 14. The randomisation sequence will be
computer-generated in permuted blocks of size four with an allocation ratio of
3:1. An interactive web response system will perform all random allocation
processes. The total number of participants in Stage | and Stage 1l is estimated to
be 56 (24 for 3ug, 24 for 5ug and 8 for placebo group) and 32 (24 for selected

dosage of vaccine candidate and 8 for the placebo group).

During Phase Il, 280 participants will be allocated to the selected vaccine
candidate dosage and placebo groups. The intervention to placebo ratio will be
4:1 with the randomization block of five (200 for selected vaccine candidate and

80 for placebo).
Study Duration and Settings

The primary study site is Eram Hotel, Tehran, Iran, where enrollment, injections,
participant monitoring, and follow-up visits will occur. Participants are expected
to participate for up to a maximum of approximately 12 months for each stage in
Phase | and Phase II.

Data Monitoring Committee or Other Independent Oversight Committee

The CRO and DSMB will periodically evaluate the data and advise the outcome
assessors about continuation, suspension, or early termination of the clinical

trials.
Statistical Methods

Sample size

16
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The sample size will not be determined based on the statistical power calculation.
The sample size is considered sufficient to evaluate the objectives of the study.
In Stage I, assuming that there are no severe AEs (grade 4) or suspected
unexpected serious adverse reaction (SUSAR) related to the experimental vaccine
and the occurrence of grade 3 AEs will be less than 15% among participants, it is
anticipated to have trial sample size between 20-30 volunteers. Twenty-four
participants will be allocated in each 3ug and 5ug group, and 8 participants in the
placebo control group (56 volunteers). Similarly, in Stage 11, 24 participants will

receive a selected dosage of vaccine candidate and 8 participants the placebo.

Phase Il will include 200 participants aged 18 to 50 years (160 participants in the
selected dosage of vaccine candidate group, 40 participants in the placebo group)
and 80 volunteers in the age range of 51-75 years (64 participants in the selected
dosage of vaccine candidate group, 16 participants in the placebo group who will

join this study after confirmation of Stage Il interim findings.

All data collected from the Phase | and Phase Il studies will be analyzed based
on three analysis populations: Safety population, Intention-To-Treat (ITT)

population, and population per-protocol set (PPS).

1) Safety population: Participants enrolled in the study will receive at least
one dose of the study drug.

2) ITT population: Participants who have at least one antibody titer
measurement following the administration.

3) PPS population: Participants who will not have significant deviations

from study protocol basics.
Safety analysis

The safety outcome will be the incidence of any AEs after injections. Solicited

AEs will be defined as any events which would occur from day zero to day seven

17
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after each administration. Unsolicited AEs will be defined as any AEs occurring

from day eight to day 28 after each injection.

Numbers and percentages of subjects with solicited local and systemic AEs
(based on the Food and Drug Administration (FDA) toxicity grading scale)
through 7 days after each vaccination will be summarized by treatment group and
the maximum toxicity grade over 7 days after each vaccination. After each
vaccination, the duration of solicited local and systemic AEs will be presented

individually.

Unsolicited AEs will be coded by preferred term (PT) and system organ class
(SOC) using the latest version of MedDRA and summarized by the treatment
group. AEs related to the study vaccine will be defined for those considered as
ficertaino, fiprobabled, or fpossibled based on the World Health Organization
(WHO) Causality Assessment. Grading of AEs will be based on the FDA
Guidelines for Toxicity Rating in Healthy Individuals Participating in Vaccine
Studies.

Adverse events through 28 days after first vaccination; and SAE, or AEs of
Specific Interest (AESI) through 360 days after final vaccination will be listed

separately and summarized by treatment group.

Actual values, changes from baseline (where indicated), and toxicity grading for
clinical safety laboratory test results and vital sign measurements will be

summarized by the treatment group at each time point using descriptive statistics.
Immunogenicity analysis

The Full analysis set population (FAS) and PPS are used in the humoral
immunogenicity analyses, and all values are converted logarithmically before
analysis. The following steps are carried out to evaluate humoral

immunogenicity:
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1) The minimum, maximum, median, and GMT (95% confidence interval)
are calculated for statistical description.
2) Two independent samples t-test: two independent samples t-test or
modified t-test is used to
a. compare serum antibody GMT before each vaccination between
vaccine and placebo groups;
b. compare serum antibody GMT before each vaccination between
different vaccine groups;
c. compare serum antibody GMT after each vaccination between
vaccine and placebo groups; and
d. compare serum antibody GMT after each vaccination between
vaccine groups;
3) 62 test, or Fisherds exact test:
4) 62 test or Fisherds exact test is used to
a. Compare the seroconversion rate before each vaccination among
vaccine and placebo groups and different dose groups.
b. Compare the seroconversion rate between vaccine and placebo

groups and different dose groups after each vaccination.
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Schema
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Schedule of activity

Phase I:
Parameters Visit 1: Visit 2 Visit | Visit | Visit | Visit Visit | Visit | Visit
Screening | (Baseline) | 3 4 5 6 7 8 9
Days 7to-1 0 7 14+3 | 21#3 | 28+3 90+7 | 18047 | 360+7
Medical History X
Inclusion/
. . . X X
exclusion criteria
Informed consent X
Physical
. . X X X X X X
Examination
Demography X
Randomization
Drug history X X X X X
Inoculation X -
RT- PCR x = 2
CBC with « , « , N = Q
differential test g _g
Liver function 9 . « . = )
test 8 5
Blood = =
. . X X X X < 2
biochemistry test _(g <
Urine analysis x x x x x |8 2
— ©
Lymphocyte e
X X X —
subset assessment
NK cell, B cell
X X X
assessment
Cytokine
X X X
assessment
Seroconversion
Antibody X X X X X X X X
assessment
Neutralising
Antibody X X X X X X X X
assessment
Adverse Events
X X X X X X X X
Assessment
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Phase Il
Visit 1: Visit 2 Visit | Visit | Visit | Visit Visit | Visit | Visit
Parameters . .
Screening | (Baseline) | 3 4 5 6 7 8 9
Days -7Tto-1 0 28+3 | 4243 | 56+3 | 70#3 11847 | 20847 | 388+7
Medical History X
Inclusion/
X X
exclusion criteria _|
Informed — a
x x 3 0
o
consent é g
Physical 5 )
— x & 3
Examination & =
Q" —+
Demography X = 3
- - © =
Randomization X e 3
= o
Drug history x X X X X =
Inoculation X X
RT-PCR X
Blood sampling X X x x X X X x
Adverse Events
X X X X X X X X
Assessment
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2. Introduction
Background

In December 2019, an outbreak of pneumonia occurred in Wuhan, Hubei
Province, China [1]. Symptoms of disease included fever, cough, shortness of
breath, and radiological changes, including patchy and diffuse infiltration. After
that, a new coronavirus was identified in Wuhan from a broncho-alveolar fluid
lower respiratory tract of subjects with unknown pneumonia. The coronavirus
was firstly named 2019-nCoV and later as Severe Acute Respiratory Syndrome
Coronavirus type 2 (SARS-CoV-2). The disease named Coronavirus Disease-
2019 (COVID-19). World Health Organization (WHO) defined the situation as a
public health emergency, international concern, and later as a pandemic. Infection
transmission was considered to be mainly through respiratory droplets and close
contact with infected patients [2]. Almost everyone is susceptible to being
affected, primarily the elderly and those with chronic diseases. Experts believe
that safe and effective vaccines may be a potential pathway for controlling this

ongoing crisis [3,4].

Inactivated vaccines have been widely used for decades and have a well-
established safety profile with precise evaluation and quality control
methodologies [5]. These vaccines have been used for emerging respiratory
diseases and hold promise for a safe, effective, and inexpensive option against
SARS-CoV-2 [5]. BIV1-Covlran is an inactivated whole virus particle vaccine
that has demonstrated safety and immunogenicity in pre-clinical studies in mice,

rabbits, and non-human primates [6].
Preclinical evidence

To evaluate the anti-COVID-19 inactivated vaccine candidate, animal studies
were performed to evaluate the safety effects, find the number of injectable doses,

and the vaccine's effectiveness in animal models of mice, rabbits, pigs, and
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monkeys. The vaccine candidate challenge was also performed in mice, the

results of which are summarized as follows:

Aim Animal type Assessments
) Viability, weight, and disease
Rabbit (N=50) )
progression
Rabbit (N=50
randomly Skin disorders
assigned)
Safety assessment | Rabbits (N=4) Pyrogenicity
) Viability, weight, and disease
Mice (N=50) )
progression
_ Viability, weight, and disease
Pigs (N=10) )
progression
Pigs (N=4) Skin disorders
o Rabbit (N=50) Antibody titres
Dose finding ! ! !
Mice (N=50) Antibody titres
Vero cells of o
] Cytotoxicity
monkey kidney
MRCS5 fibroblast
cell (a human o
- Cytotoxicity
Cytotoxicity fetal lung
fibroblast)
Primary blood
cells of adult Cytotoxicity
human
Vaccine
candidate Mice (N=10) Viability, RT-PCR, and Lung CT scan
challenge test
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Stability study

Stability studies were reviewed in a laboratory model. Upon entering the clinical
phase, long-term stability studies for this product will continue according to
WHO guidelines.

Safety assessment
Safety tests were performed on three animal models of rabbits, mice, and pigs as

follows:
1) Safety assessment in mice

Fifty female Balb/c mice weighing 18-16 g were prepared. Examination of the
laboratory results showed no mortality and pathogenicity in any of the groups,

and also, the average weight increased from 17 g to 25 g.
2) Safety assessment in rabbits

In this section, studies in three areas of safety, skin complications, and
pyrogenicity have been reviewed. For the safety part, fifty male white Duch-
Polish rabbits weighing 1800-2500 g were prepared. The animals were kept in
aluminium rabbit cages in pairs at 22 ° C, 12 hours of light, 12 hours of darkness,
and 55% humidity. Food and water were freely available to accustom the rabbits
to the new conditions. They were kept in the laboratory for a week. Five doses of
inactivated vaccine with a concentration of 5ug were administered to rabbits on
days 0, 14, 21, 28, 35. Safety criteria including survival, weight, and any signs of
disease in rabbits were evaluated up to 90 days after the start of injection.
Examination of the laboratory results showed no mortality and pathogenicity in

any of the groups, and also, the average weight increased from 1900 g to 4500 g.

For examining skin complications in rabbits, slides were randomly prepared from
rabbits treated for parasitic and bacterial infections. All results show that no skin

complications were observed in model animals.
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Finally, for the Pyrogenicity test (fever), the non-febrile test in rabbits by the USP
method showed that the total increase in body temperature of the three rabbits
after the mentioned three times is below the threshold. Also, the difference
between the body temperature of each animal at zero hours and the following
hours was a maximum of 0.4 ° C. Therefore, it can be concluded that the candidate

IS not a pyrogen vaccine.
3) The safety study in pigs

As many as 14 male guinea pigs weighing 200-250 g were prepared. To test the
skin sensitivity of four guinea pigs, they were randomly selected and kept in two
groups. Injections in these groups were performed subcutaneously and at one
time, and 14 days after injection, the induced inflammatory responses were
evaluated. After two weeks, the animals were assessed, and no redness,
inflammation redness, bumps, or stiffness were observed at the injection sites,
and the animals were in perfect health. To evaluate the candidate vaccine's safety,
seven guinea pigs were injected intraperitoneally with the vaccine, and three
guinea pigs were injected intraperitoneally as control with injected sterile water.
The results of this test were evaluated for 14 days. No pathological case was seen

after autopsy.
Cytotoxicity

To evaluate the cytotoxicity of the vaccine candidate, three different cell types
were selected, and different concentrations of the vaccine were added, and their
cytotoxic effects were evaluated by MTT assay. This test showed that up to 10ug

of the vaccine had no cytotoxic effects on the cell.

1) Vero cell line;
2) MRCS5 fibroblast cell line, which is human fetal lung fibroblast; and

3) Primary human blood primer cells.
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Immunogenicity in different animal species

To find the number of prescribed doses of antigen in the animal model in rabbits,
50 white Duch-Polish male laboratory rabbits weighing 1800-2500 g were
prepared. The animals were kept in aluminium cages for rabbits in pairs at a
temperature of 22 ° C, 12 hours of light, 12 hours of darkness with 55% humidity,
and had free access to food and water. To accustom the rabbits to the new
conditions, they were kept in the Animal Challenge Lab for a week. The aim was
to evaluate the minimum number of antigen injections to establish an appropriate

immune response in the animal model.

During this test, rabbits were divided into two groups of control and treatment
with 20 animals. In the treatment group, five injections of antigen at the rate of
5ug in 0.5 ml per dose and in the control group 5 injections of 0.5 ml. distilled
water was performed on the dates of Zero 14, 21, 28, and 35. COVID-19 antibody
titers were evaluated at time zero, one week after the third injection and ten days
after the fifth injection.

The results of antibody titer after receiving 3 and 5 injections indicate that the
number of effective doses in rabbits is three injections. To find the number of
prescribed doses of antigen in the animal model in mice, injections were
performed twice on days 0 and 7 intramuscularly. Days before the injection, the
second week, and the fifth week after the last injection, blood samples were taken
from the retro-orbital vein of mice. Total antibody response was evaluated in

experimental groups.

Humoral immune response

The vaccine candidate induced the production of specific antibodies in the
experimental groups in the pre-clinical study, as investigated via two-way
ANOVA followed by Tukeybs post hoc test [6]. Comparing the formulated
vaccine with alum adjuvant and the killed virus, it was found that the antibody

titer increased in the formulated vaccine candidate group after 42 days due to
27
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antigen storage; however, the antibody titers decreased among group that
received only the Kkilled virus after day 42. Our results also show that the

antibodies have a good shelf life after 42 days of vaccination.

Challenge test

As many as 10 Balb/mice were prepared and kept in the laboratory for one week.
The results indicate complete neutralization of antibodies produced by the
vaccine candidate. The study of this vaccine on 4 Rhesus monkeys showed that
the level of IgM against the virus after 21 days and the level of 1gG after 28 days

showed a significant increase.

According to the preclinical results, doses of 3 and 5ug of vaccine candidate were

prepared with 95% purity and were safe and immunogenic in animal studies [6].
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3. Objectives
Stage I-Phase |
Primary objectives

9 Evaluation of the safety and tolerability of BIV1-Covlran vaccine
candidate in two different doses (3 & 5ug antigen single human dose
(SHD) of 0.5 mL) administered intramuscularly among participants aged
18 to 50 years

Secondary objectives

1 Assessment of the immunogenicity responses elicited by BIV1-Covliran
vaccine candidate among healthy 18-50-year participants after each

administration
Stage I1-Phase |
Primary objectives

9 Evaluation of the safety and tolerability of BIV1-Covlran vaccine
candidate (selected dosage of antigen SHD of 0.5 mL) administered

intramuscularly among participants aged 51 to 75 years
Secondary objectives

9 Assessment of immunogenicity responses elicited by BIV1-Covliran
vaccine candidate among healthy 51-75-year participants after each

administration

Phase Il
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Primary objectives

1 Assessment of immunogenicity responses elicited by BIV1-Covlran
vaccine candidate (selected dosage of antigen SHD of 0.5 mL) among

healthy 18-75-year participants after each administration
Secondary objectives

9 Evaluation of the safety and tolerability of BIV1-Covlran vaccine
candidate administered intramuscularly among participants aged 18 to 75

years

4. Study endpoints
Stage I-Phase |

Primary endpoints

9 The occurrence of any immediate reactions (local and systemic) after each
administration (days 0, 14; up to 30 minutes);

9 The occurrence of any local reactions at the injection site after each
administration (including pain, itching, swelling, inflammation, redness,
skin rash, and irritation up to 7 days after administration (day O to 7 and
day 14 to 21);

9 The occurrence of any systemic reactions after each administration
(including fever, headaches or chills, diarrhoea, nausea, fatigue, myalgia,
arthralgia, shortness of breathing, and other allergic reactions) up to 7 days
after administration (day 0 to 7 and day 14 to 21);

1 The occurrence of any solicited adverse events (AEs) up to 7 days after
administration (day 0 to 7 and day 14 to 21);

9 The occurrence of any Serious Adverse Events (SAEs) after each
administration (day 0 to 7 and day 14 to 21);
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Finding the appropriate dosage of vaccine optimum for immunogenicity
and safety.

Secondary Endpoints

l

The occurrence of any systemic reactions from day 8 to day 28 after each
administration;

The occurrence of any AEs from day 8 to day 28 after administration;

9 The occurrence of any SAEs from day 8 to day 28 after administration;

9 The assessment of immunogenicity in terms of Geometric Mean Titres

)l
)l

(GMT) and Geometric Mean Ratios (GMRs) of anti-spike, anti-receptor
binding domain (RBD), and neutralising antibodies detected by enzyme-
linked immunosorbent assay (ELIZA);

Four-fold seroconversion rate of neutralising, anti-RBD, and anti-spike
antibodies;

The immunogenicity assessment in terms of increased neutralising
antibodies against SARS-CoV-2 compared to baseline in all treatment
groups at day 14, 21, and 28;

The assessment of T-Cell lymphocyte subset count and cytokines;

SARS-CoV-2 infection occurrence.

Stage I1-Phase |

Primary endpoints

31

l

The occurrence of any immediate reactions (local and systemic) after each
administration (days 0, 14; up to 30 minutes);

The occurrence of any local reactions at the injection site after each
administration (including pain, itching, swelling, inflammation, redness,
skin rash, and irritation up to 7 days after administration (day O to 7 and
day 14 to 21);
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The occurrence of any systemic reactions after each administration
(including fever, headaches or chills, diarrhoea, nausea, fatigue, myalgia,
arthralgia, shortness of breathing, and other allergic reactions) up to 7 days
after administration (day 0 to 7 and day 14 to 21);

The occurrence of any solicited AEs up to 7 days after administration (day
0 to 7 and day 14 to 21);

The occurrence of any SAEs after each administration (day 0 to 7 and day
14 to 21).

Secondary Endpoints

l

The occurrence of any systemic reactions from day 8 to day 28 after each

administration;

9 The occurrence of any AEs from day 8 to day 28 after administration;

9 The occurrence of any SAEs from day 8 to day 28 after administration;

1 The assessment of immunogenicity in terms of GMTs and GMRs of

)l
)l

neutralising, anti-RBD and anti-spike antibodies detected by ELISA;

The four-fold seroconversion rate of neutralising, anti-RBD and anti-spike
antibodies;

The immunogenicity assessment in terms of increased neutralising
antibodies against SARS-CoV-2 compared to baseline in all treatment
groups at days 14, 21, and 28;

The assessment of T-Cell lymphocyte subset count and cytokines;

SARS-CoV-2 infection occurrence.

Phase Il

Primary endpoints

l

32

The assessment of serum 1gG antibody levels specific for the SARS-CoV-
2 protein antigens (neutralising, anti-RBD, and anti-spike glycoprotein
antibodies) as detected by ELISA at day 14, 28,42, 56, 70, 118, 208, and
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day 388: derived/calculated endpoints based on these data will include
geometric mean ELISA units, geometric mean fold rise, and
seroconversion rate (proportion of participants with 0 4-fold rises in
ELISA units);

1 The assessment of T-Cell lymphocyte subset count and cytokines;

1 SARS-CoV-2 infection occurrence.

Secondary endpoints

1 The occurrence of any immediate reactions after each administration (days
0, 28; up to 30 minutes);

1 The occurrence of any solicited AEs at the injection site after each
administration (including pain, itching, swelling, inflammation, redness,
skin rash, and irritation, on days 0 to 7 and days 28 to 42);

9 The occurrence of any solicited systemic AEs after each inoculation
(including fever, headaches or chills, diarrhoea, nausea, fatigue, myalgia,
arthralgia, shortness of breathing, and other allergic reactions, day 0 to 7
and day 28 to 42);

9 The occurrence of any SAEs after each administration (day 0 to 7 and day
2810 42).

5. Study design
Overall design

This  randomised, placebo-controlled, parallel-designed, double-blind
(participants and outcome assessor) clinical trial will be conducted in accordance
with the declaration of Helsinki, Good Clinical Practice (GCP), and Iran GCP as
a local regulation. The study protocol will be fully explained to volunteers at
screening, and all participants will provide written informed consent before

enrollment. An independent data and safety monitoring board (DSMB) will
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periodically evaluate the data and advise the outcome assessors about the clinical

trials' continuation, suspension, or early termination.

Phase | and Il will be conducted to evaluate the safety, tolerability, and
immunogenicity of the inactivated whole virus particle vaccine candidate, BIV1-
Covlran. The participant, outcome assessor, study coordinator, and other site staff
will be blinded. Only the Contract Research Organization (CRO), responsible for

labelling and data administration, will be unblinded at the study site.

This study is considered in three parts: 1) Stage | of Phase | among 18-to-50-year-
old participants; 2) Stage Il of Phase | among 51-to-75-year-old participants; and
3) Phase Il conducted among participants aged 18 to 75.

This study evaluates the safety and immunogenicity of BIV1-Covlran vaccine
candidates. The study will be conducted among healthy individuals in Stage | and
Stage Il of Phase | and Phase Il. It is worth mentioning that all patients with the
mild controlled disease will be recruited in the study, similar to other healthy
individuals in Phase 1. In addition, the appropriate vaccine dosage and schedule

are evaluated in Phase 1. The vaccine schedule in this study is as follows:

with the randomization

vaccine candidate and

Stage I-Phase | Stage I1- Phase | Phase I1
Dosage
3ug, 5ug and placebo | Selected dosage  of | Selected  dosage  of

vaccine candidate and

among two shots of

among two shots of

block of 3:3:1 placebo with the | placebo with the
randomization block of | randomization block of
3:1 4:1
Interval
The 14-day interval | The 14-day interval | The 28-day interval

among two shots of
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vaccine candidate or |vaccine candidate or |vaccine candidate or

placebo. placebo. placebo.

Phase | study will consist of a screening period (days -7 to -1); administration
days (days 0 and 14); daily visits during 7 days after each administration, day 21
(x 3 days), 28 (£3 days), 42 (x 3 days), 90 (= 7 days), 180 (x7 days); and 360 (7
days). All participants will stay at the trial site and be closely monitored for seven
days after each administration in Stage | and 48 hours after each administration
in Stage Il. Phase Il study will consist of a screening period (days -7 to -1);
administration days (days 0 and 28); daily visits during 7 days after each
administration, day 42 (+ 3 days), 56 (£3 days), 70 (£ 3 days), 90 (x 7 days), 180
(x7 days); and 360 (£7 days). The comprehensive report of all participants will
be collected during 28 days of trial in both Phase I and 11 and be reported to Iran
Food and Drug Administration (IFDA) and National Ethics Committee (NEC).
Participants will be followed up for one year in various intervals, and the results
will be reported to IFDA and NEC.

Before starting the screening, all trial aims and events will be thoroughly
explained to volunteers, and then informed consent will be provided. Each
eligible volunteer will be asked to provide written consent to use samples for
future testing or assay development specific to SARS-CoV-2 (or related variants)
in the screening visit. Participants will be randomly allocated to the arms of the
study based on the randomization master sheet and the specific design of each

phase.

The primary study site, where enrollment, injections, participant monitoring, and
follow-up visits will take place, will be Eram Hotel, Tehran, Iran. If necessary,
Imam Khomeini Hospital Complex will provide medical attention and

hospitalisation.

Blindness
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This study will be conducted as a double-blind study (participants and outcome
assessor). To carry out the blinding process, vaccine candidate vials and placebo
are offered precisely the same appearance, label, and unique identification code,
guaranteeing the participants, researchers, and outcome assessorsé blindness.
After the vaccine administration, the initial of the participant and the date of
vaccination are written in the outer packaging box, and the label is recorded on
the main sheet. Personnel checks all information before injection. During the

study, all packing boxes will be archived and maintained.
Phase |

Phase I will be carried out in two stages: Stage | will include individuals aged 18-
50, and Stage Il will consist of individuals aged 51-75 years. In Stage I, a total of
56 volunteers aged 18 to 50 years will be randomised with an allocation ratio of
3:3:1 into three arms to receive 3ug of the vaccine (24 participants), 5ug of the
vaccine (24 participants), or placebo (8 participants) on days 0 and 14.
Randomisation will be conducted in two stages. Initially, 14 participants will be
randomised to receive the 3pg dosage of the vaccine or placebo (12 versus 2).
Participants will be monitored for seven days after injection, followed by a
DSMB meeting to investigate the vaccine safety and authorise further proceeding.
The remaining 42 individuals will be randomised to the 3ug, 5ug, and placebo
arms. A computer will generate the randomisation sequence in a block size of
seven. Two types of randomisation blocks will be used, corresponding to the two
randomisation steps. The first two blocks will allocate six participants to the 3ug
vaccine group and one to the placebo group. The remaining six blocks will be
randomised with an allocation ratio of 2:4:1, in which participants will be
assigned to three study groups: 3ug of vaccine, 5ug of vaccine, or placebo,

respectively.

36

Mohraz M, et al. BMJ Open 2022; 12:e056872. doi: 10.1136/bmjopen-2021-056872



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s)

BMJ Open

Shifa PharMed
5

Biotech Production Facilit

Industrial Group Co.
y

The preliminary results of the vaccine candidate's safety among participants aged
18-50 years will be presented to the DSMB and NEC to investigate the further
progress of the study.

In Stage 11 of Phase I, 32 volunteers aged 51-75 years will be enrolled to randomly
receive the chosen dose of the vaccine candidate (24 participants) or placebo (8
participants) on days 0 and 14. The randomisation sequence will be computer-
generated in permuted blocks of size four with an allocation ratio of 3:1. An

interactive web response system will perform all random allocation processes.
Phase Il

In Phase 11, the intervention arm will receive the selected vaccine dose based on
Phase | results. On days 0 and 28, volunteers in Phase Il will be stratified based
on their age group®age 18-50 and 51-75 years. Participants aged 51-75 years
will not be recruited in Phase Il, until safety results from that age group in Phase
| are available. Overall, 280 participants (200 aged 18-50 years and 80 aged 51-
75 years) will be randomised with a 4:1 ratio to receive a selected dosage of

vaccine shots (224 participants) or a placebo (56 participants).

Update as part of protocol amendment: In Phase Il, the vaccine schedule was
modified to enhance efficacy, based on the experts' opinion after early results of
Phase 1, as well as the emerging evidence from other studies [7i 10]. Thus,

participants received the vaccine candidate/placebo on days 0 and 28.
Scientific rationale for study design

Inactivated vaccines have been widely used for decades and have a well-
established safety profile with precise evaluation and quality control
methodologies [5]. These vaccines have been used for emerging respiratory
diseases and hold promise for a safe, effective, and inexpensive option against

SARS-CoV-2 [5]. Considering Iran's successful experiences in the mass-
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production of vaccines of this platform [11], efforts to make domestic inactivated

vaccines against SARS-CoV-2 seemed reasonable.
Justification for dose

Based on nonclinical data of the inactivated virus particle vaccine candidate, it
was expected that doses in the 3- to 5eg range would be immunogenic and induce
neutralising antibodies. Based on previous clinical and nonclinical experience, it

was expected that the defined doses would be well tolerated.

Update as part of protocol amendment: In Phase Il, the 5ug vaccine dose was
selected, based on the experts' opinion after the early results of Phase I, as well
as the emerging evidence from other studies [7i 10]. Thus, the intervention arm

received 5ug of the vaccine on days 0 and 28.
End of study definition

A participant is considered to have completed the study if they have completed
all study phases, including the last visit. The end of the study is defined as the

date of the last visit of the last participant in the study.
6. Study population

Healthy adults who met the inclusion/exclusion criteria for participation in the
study will be selected. All relevant medical and nonmedical conditions should be
considered when deciding whether a particular participant is suitable for this
protocol. Prospective approval of protocol deviations to recruitment and
enrollment criteria, also known as protocol waivers or exemptions, is not

permitted.
Inclusion criteria

Stage I, Phase |

The inclusion criteria for enrollment in Stage | of Phase | are as follows:
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1) Adult women and men age 18-50 years for Stage I, 51-75 years for Stage
11, and 18-75 for Phase Il at screening time;

2) Healthy general condition, based on medical history, clinical laboratory
results, vital sign measurements, and physical examination at screening;

3) Willingness and capability of cooperation throughout the study period;

4) The ability to fully understand the study processes, including all scheduled
visits, vaccination plans, laboratory tests, lifestyle considerations, and
other study procedures;

5) The capability of understanding thoroughly the contents of the informed
consent ability to sign it before the study start date;

6) Willingness and allowing study researchers to access to medical records,
laboratory assessments in the condition of hospitalisation due to suspicion
to or approval of COVID-19;

7) Having negative pregnancy test at screening or vaccination (women only);

8) Consent to contraception use throughout the study (for both women and
men); and

9) Agreement on not donating whole blood, blood products, or bone marrow
from the start; date of the trial start until three months after receiving the

second shot.

Stage I, Phase |

The inclusion criteria for enrollment in Stage Il of Phase | are as follows:

39

9 Adult males or females between 51 and 75 years old, inclusive, at
screening;

1 Healthy general condition, based on medical history, clinical laboratory
results, vital sign measurements, and physical examination at screening
(without a history of exacerbation of the disease and hospitalization due to

it in the last three months);
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Willing and able to cooperate throughout the study period according to the
study protocol;

Can fully understand the study processes and understand the explanations
of the facilitators correctly;

Can understand the contents of the informed consent form and sign it
before entering the study;

Allowed researchers access to medical records, test results if hospitalized
due to suspicion, or approval of COVID-19;

A negative pregnancy test at screening or vaccination (women only; unless
menopause volunteers);

Is using effective methods of contraception during the study (male and
female);

Volunteers who agreed not to donate blood, blood products, or bone
marrow from the start of the vaccine until three months after receiving the

last dose

Phase II

The inclusion criteria for enrollment in Phase Il are as follows:

40

)l
)l

Adult males or females aged between 18 and 75 years old;

Healthy general condition, based on medical history, clinical laboratory
results, vital sign measurements, and physical examination at screening
(without a history of exacerbation of the disease and hospitalization due to
it in the last three months);

Willing and able to cooperate throughout the study period according to the
study protocol;

Can fully understand the study processes and understand the explanations
of the facilitators correctly;

Can understand the contents of the informed consent form and sign it
before entering the study;
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Allowed researchers access to medical records, test results if hospitalized
due to suspicion, or approval of COVID-19;
A negative pregnancy test at screening or vaccination (women only; unless

menopause volunteers);

Is using effective methods of contraception during the study (male and
female);
Volunteers who agreed not to donate blood, blood products, or bone

marrow from the start of the vaccine until three months after receiving the

last dose

Exclusion criteria

Stage I, Phase |

T
l

Confirmed, suspected, or asymptomatic case of COVID-19;

Positive Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) test
for COVID-19;

Positive for COVID-19 antibody (anti-nucleocapsid IgG, IgM);

9 Any history of SARS-CoV-2 infection;

1 Any history of contact with a person with SARS-CoV-2 infection (positive

l
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RT-PCR test) during the last 14 days;

Self-isolation due to COVID-19 (suspicion of exposure or suspicious
symptoms);

Presenting with fever (axillary temperature greater than 37.5 ° C or
sublingual temperature greater than 38 ° C);

Having at least two symptoms compatible with COVID-19, including dry
cough, extreme tiredness, nasal congestion, rhinorrhea, sore throat,
myalgia, diarrhoea, dyspnea, and shortness of breath during the 14 days
before trial conduction;

Any abnormality in biochemistry, blood and urine laboratory tests;
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1 Any history of severe allergy or allergic reactions to inactivated vaccine
components;

1 Any personal or family history of seizure, epilepsy, encephalopathy, or
mental disorders;

Any congenital malformations;

Any history of neurologic disorders, seizure, Guillain-Barre syndrome
except for childhood febrile seizure);

Any history of growth and genetic disorders;

Any history or current signs of malnutrition;

Having underlying conditions including hepatorenal diseases, uncontrolled
hypertension (systolic and diastolic blood pressure above 140 and 90
mmHg, respectively), morbid obesity (BMI>40), diabetes, chronic heart,
kidney, liver, neurological or pulmonary severe diseases in medical
examinations and according to the volunteer history (significant change in
the course of treatment or hospitalization due to exacerbation of the disease
in the last three months);

9 History of thyroid disease or thyroidectomy, splenectomy or any organ
removal;

1 Presenting acute diseases or an exacerbation of chronic disease in the last
seven days of screening;

1 Known cases of immunodeficiency, Human Immunodeficiency Virus
(HIV) infection, lymphoma, leukaemia, and any other autoimmune
diseases;

1 Any history of coagulopathy;

Currently known case of tuberculosis, hepatitis B, or hepatitis C;
Receiving immunomodulators or immunosuppressors at least 14 days in

the past three months;
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1 Any history of the administration of live vaccines within one month before

the trial start date;

=

Any history of the administration of other types of vaccines 14 days before
the trial start date;
History of drug or alcohol abuse;
Receiving immunoglobulins or blood products within three months before
the trial start date;
1 Receiving any other investigational drug within six months before the trial
start date;
1 Planning to receive any vaccination within one month after administration
of vaccine candidate or placebo;
History of severe mental disorders affecting the participation in the study;
Pregnant or lactating women or those who intend to become pregnant
during the study period,;
9 Having a high-risk job of being exposed to the SARS-CoV-2 virus or
having a high risk of exposure according to the investigator evaluation; and
1 Any other condition that makes a person inappropriate for participation

based on the investigator's opinion

Stage Il, Phase |

43

1 Confirmed, suspected, or asymptomatic COVID-19 detected by RT-PCR
at baseline;

1 COVID-19 positive antibody (anti-N 1gG, IgM);
History of SARS-CoV-2 infection;
History of contact with a person with SARS-CoV-2 infection (positive
PCR test) during the last 14 days;

1 People in the home quarantine period due to COVID-19 (suspicion of

exposure or suspicious symptoms);
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Fever (axillary temperature greater than 37 ° C or sublingual temperature
>38°c);

Having at least two of the following symptoms: dry cough, extreme
tiredness, nasal congestion, runny nose, sore throat, muscle aches,
diarrhoea, dyspnea, and shortness of breath during the 14 days before

vaccination;

9 Abnormality in biochemistry, blood and urine laboratory tests

==

=2 =4 A4 4 -2

History of severe allergy or allergic reactions to Inactivated vaccine
components (aluminium);

Personal or family history of seizure, epilepsy, encephalopathy, or mental
disorders;

Congenital malformations;

History of neurologic disorders or seizure or Guillain-Barre syndrome
(excluding childhood febrile seizure);

Growth disorders;

Any Genetic disorder;

History or signs of malnutrition;

Any hepatic/renal diseases;

Uncontrolled hypertension (systolic BP more than 140, diastolic more than
90 mmHg);

Diabetes complications (Uncontrolled blood sugar, known neurological or
vascular complications or under medical supervision);

Body Mass Index (BMI) > 40;

1 Any malignancy;

1 Acute diseases or an exacerbation of chronic disease in the last seven days

of screening;
Known case of immunodeficiency, HIV, lymphoma, leukaemia, or other

autoimmune diseases
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Thyroid disease or history of thyroidectomy Splenectomy or history of any
organ removal,

History of coagulopathy;

Is receiving Anti-TB treatment;

Positive HBsSAg;

Positive HIV test;

Positive HCV antibody;

Is receiving immunomodulators or immunosuppressors at least 14 days in
the past 3 months;

Has received a live vaccine in one month or other vaccines in 14 days
before inoculation;

History of drug or alcohol abuse;

Has received immunoglobulins or blood products in 3 months before
inoculation;

Has received any other investigational drug in 6 months before inoculation;
Had the plan to receive any vaccination in on month after inoculation;
History of severe mental disorders affecting the participation in the study;
Pregnant or lactating women or those who intend to become pregnant
during the study period;

Had a high-risk job of being exposed to the SARS-CoV-2 virus or had a
high risk of exposure according to the investigator evaluation;

Any other circumstances other than those mentioned above that the

researcher deems inappropriate to participate in the clinical trial

Phase II

It is worth mentioning that all patients with mild controlled disease were recruited

in the study, similar to other healthy individuals in Phase II.
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Confirmed, suspected, or asymptomatic COVID-19 detected by RT-PCR

at baseline;

1 COVID-19 positive antibody (anti-N 1gG, IgM);

= =2 4 =2

History of SARS-CoV-2 infection;

History of contact with a person with SARS-CoV-2 infection (positive
PCR test) during the last 14 days;

Fever (axillary temperature greater than 37.5 ° C or sublingual temperature
greater than 38 ° C) or at least two symptoms of dry cough, extreme
tiredness, nasal congestion, runny nose, sore throat, muscle aches,
diarrhoea, shortness of breath, and shortness of breath during the 14 days
before vaccination (if fever persists, admission to the study may be delayed
for up to 72 hours without a fever.);

History of severe allergy or allergic reactions to inactivated vaccine
components (aluminium);

Currently known case of tuberculosis, hepatitis B, or hepatitis C;

History of coagulopathy;

History of splenectomy;

Any of the uncontrolled diseases like uncontrolled blood pressure (systolic
and diastolic blood pressure above 140 and 90 mm Hg, respectively),
diabetes, chronic heart, kidney, liver, neurological or pulmonary severe
diseases in medical examinations and according to the volunteer history
(significant change in the course of treatment or hospitalization due to
exacerbation of the disease in the last three months). Note: All Mild to
Moderate patients with the controlled disease, like other healthy

individuals, should be able to attend the study.

1 Acute illness or exacerbation of chronic illness in the last seven days;

1 Any malignancy, immune deficiency disease, HIV, lymphoma, leukaemia,

or other autoimmune disorders;
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1 Receiving immunomodulatory or immunosuppressive for at least 14
consecutive days in the last three months or have a plan to receive over the
next year (in the case of corticosteroids, a dose equivalent to more than 20
mg per day of prednisolone for more than seven days) during the last three
months. Topical and inhaled use is not included;

9 Immunosuppressants include chemotherapy drugs, drugs for the treatment
of MS, inflammatory diseases and other autoimmune diseases, monoclonal
and polyclonal antibodies, calcineurin inhibitors (cyclosporine,
tacrolimus), interleukin inhibitors, TNF inhibitors, Corticosteroids, and
immune-boosting drugs including vaccines, monoclonal antibodies,
polyclonal antibodies, recombinant cytokines, levamisole and
isoprinosine, thymosins, and any other medication that the researcher
believes affects strengthening or suppressing the immune system;

1 Receiving any live vaccines one month before inoculation or other
vaccines during the last 14 days;

1 A history of alcohol or drug dependency over the past 12 months that has
led to medical, family, and occupational disorders;

9 Has received immunoglobulins or blood products in 3 months before
inoculation or have a plan to receive over the next year;

9 Has received immunoglobulins or blood products in 3 months before
inoculation or have a plan to receive over the next year

1 Received any investigational drug in 6 months before inoculation or had

the plan to receive any vaccination in one month after inoculation;
Having a plan to participate in another clinical trial during the study period;
History of severe mental disorders affecting the participation in the study;
Pregnant or lactating women or those who intend to become pregnant
during the study period,;

9 Travel history to countries abroad in the 14 days before screening;
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1 Any other circumstances other than those mentioned above that the

researcher deems inappropriate to participate in the clinical trial.
Screen Failure

Screen failures are defined as participants who consent to participate in the
clinical study but are not randomly assigned to study intervention. A minimal set
of screen failure information is required to ensure transparent reporting of screen
failure participants to meet the CONSORT publishing requirements and respond
to regulatory authorities' queries. Minimal information includes demography,
screen failure details, eligibility criteria, and any SAE (except for volunteers not

included in the randomization).

Individuals who do not meet the criteria for participation in this study (screen

failure) may be rescreened under a different participant number.
Re-Vaccination Exclusion Criteria

Eligible volunteers recruited in the trials might be discontinued from study
treatment and assessments at any time. Specific reasons for stopping them from

receiving the second dose of intervention are as follows:

1) Positive pregnancy test (Beta-HCG) before the second administration

2) Presenting with fever (sublingual temperature greater than 39 ° C or
axillary temperature greater than 38.5 ° C) over three days or any severe
allergic reaction after the first inoculation;

3) Infection with COVID-19 (positive PCR test) between two injections;

4) Reporting any severe adverse events after first administration, associated
with the vaccine candidate;

5) Receiving immunoglobulin or steroidal hormones (oral or intravenous) up

to two weeks before the second administration;

Withdrawal of the participants from the study will be potentially due to:
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1) Refusing to continue the study;

2) Any suspicion of immunodeficiency disorders with physical examination
(the laboratory tests are not obligatory);

3) Getting pregnant before the administration of the second dose of vaccine
candidate or placebo;

4) Occurrence of severe hypersensitivity reactions (severe anaphylactic or
anaphylactoid, bronchospasm, and severe urticaria) to intervention during
30 minutes after administration

5) Administration of other vaccines or forbidden medicines based on trial
protocol;

6) Occurrence of a serious adverse event which may convince the Principal
Investigator (P1) to withdraw the participant from the study;

7) Any occurrence of an acute or chronic situation which may convince the
Pl to withdraw the participant from the study;

8) Any deviation from the scheduled visit times based on protocol; and

9) Participation in any other clinical trials.

All participants who met the discontinuation criteria must be considered for the
immediate assessment and early termination as soon as possible after the
discontinuation. The outcome assessor has to record all justifications of
permanent discontinuation or dropout. In cases of study discontinuation or drop-
out from the study due to the reason mentioned above, the study result will be

collected, reviewed, and could be included in the final assessment.
7. Study intervention
Study vaccine

BIV1-Covliran is an inactivated whole virus particle vaccine manufactured by
Shifa Pharmed Industrial Group. The SARS-CoV-2 virus was isolated from the

nasopharyngeal specimen of an Iranian patient with COVID-19. The virus was
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sequenced and cultured using a Vero cell manufacturing platform in a biosafety
level 3 (BSL-3) facility [12]. Viral particles were inactivated with b-
propiolactone. After purification, the inactivated virus particles were sterilised

with filtration and formulated with Alhydrogel as adjuvant (Croda International
[13]).

Further details about vaccine production are presented elsewhere [6]. The placebo
solution contained the same aluminium hydroxide adjuvant. Vaccine and placebo

vials were stored at 2-8°C.
Dosage form and route of administration
Stage I-Phase I:

1 Arm 1: BIV1-Covlran vaccine candidate
0 Dose: 0.5 mL, 3ug
0 Route and mode of administration: Intramuscular Injection
(Deltoid Muscle)
0 Dosage Schedule: Day 0 & 14
1 Arm 2: BIV1-Covlran vaccine candidate
0 Dose: 0.5 mL, 5ug
0 Route and mode of administration: Intramuscular Injection
(Deltoid Muscle)
0 Dosage Schedule: day 0 and 14
1 Arm 3: Placebo
0 Dose: 0.5 mL
0 Route and mode of administration: Intramuscular Injection
(Deltoid Muscle)
o0 Dosage Schedule: day 0 and 14
Stage 11-Phase I:

1 Arm 1: BIV1-Covlran vaccine candidate
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o0 Dose: 0.5 mL, selected dosage of the vaccine candidate

0 Route and mode of administration: Intramuscular Injection
(Deltoid Muscle)

o0 Dosage Schedule: day 0 and 14

1 Arm 2: Placebo

0 Dose: 0.5 mL

0 Route and mode of administration: Intramuscular Injection
(Deltoid Muscle)

0 Dosage Schedule: day 0 and 14

Phase II:

1 Arm 1: BIV1-Covlran vaccine candidate
o Dose: 0.5 mL, selected dosage of the vaccine candidate
0 Route and mode of administration: Intramuscular Injection
(Deltoid Muscle)
0 Dosage Schedule: day 0 and 28
1 Arm 2: Placebo
0 Dose: 0.5 mL
0 Route and mode of administration: Intramuscular Injection
(Deltoid Muscle)
0 Dosage Schedule: day 0 and 28

Identity of investigational product

(1) Investigational vaccine candidate:
9 Product Name: BIV1-Covlran vaccine candidate
1 Active Ingredient: Inactivated COVID-19 Antigen
1 Appearance and formulation: The vaccine is a sterile opalescent,
white suspension in a vial, free from extraneous particles matter,
containing 5ug of inactivated SARS-CoV-2 virus and a maximum
of 500 pg of Alhydrogel. with pH: 6.00 - 8.00.

o1
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9 Storage method: Store at a temperature of 2~8
1 Shelf-life: 6 months
(2) Placebo:

9 Product Name: Placebo

1 Active Ingredient: Not applicable

1 Appearance and formulation: a sterile opalescent, white suspension
in a vial, free from extraneous particles matter, containing a
maximum of 500 pg of Alhydrogel, diluted by phosphate-buffered
saline with pH: 6.00 - 8.00.

9 Storage method: Store at a temperature of 2~8

1 Shelf-life: 6 months

Medications during trial participation

The drug history will be taken in every visit and transferred to case report forms
(CRF). Medications should not be withheld if required for a participantis medical
care. The following medications are prohibited to all study participants from the

time of informed consent until the completion of the study:

1) Immunosuppressant or immune modifying medication (Azathioprine,
Cyclosporin, Interferon, G-CSF, Tacrolimus, Everolimus, Sirolimus, high-dose

systemic corticosteroids).
2) Immunoglobulin
3) Blood derivatives

4) Other vaccines: Unless considered medically necessary, no vaccines other than
study intervention should be administered within 28 days before and 28 days after

each study vaccination.
8. Study procedures

Visit 1: Screening
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Phase | and Phase II: (-7 Day to -1 Day)

After obtaining informed consent, all volunteers will be screened in both phases
by assessing medical history, inclusion/ exclusion criteria, and physical
examination. Sociodemographic data, COVID-19 RT-PCR, anti-N IgM, IgG and
neutralising antibody (IgG) for COVID-19 screening, complete blood count
(CBC) with a differential test, liver function, blood biochemistry, urine analysis,
lymphocyte subset, cytokine will be gathered from all eligible volunteers, and

they will be enrolled.
Visit 2: Randomization and first administration
Phase I and Phase 11 (Day 0)

All Phase | and Phase Il participants will undergo physical and general
examination by medical experts. Drug history will be recorded. All participants
will be randomly allocated to intervention or placebo groups based on the
randomization master sheet and the specific design for safety issues. In Stage I-
Phase I, Stage Il-Phase I, and Phase |1, the randomization ratio will be 3:3:1, 3:1,
and 4:1, respectively. In visit one, a vaccine dose or placebo will be administered.
Following the first dose administration, any immediate adverse events will be

recorded.

Visit 3
Phase | (Day 7£3)
All participants will undergo a full medical inspection including physical
examination, drug history obtaining, and thorough laboratory assessments (CBC
with differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine and the evaluation of the titres of neutralising, anti-

RBD and anti-spike antibodies detected by ELISA). During this visit, any

reported adverse events will be recorded.
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Phase 11 (Day 28)

After a complete physical examination, obtaining the history, and recording the
drug history, the diary book of the participants will be reviewed, and all required
information will be registered. In addition, a complete blood sample will be
obtained for immunogenicity assessments. During this visit, the second vaccine
candidate or placebo dose will be administered to participants who do not meet

the Re-Vaccination Exclusion Criteria.
Visit 4
Phase | (Day 14)

All participants will undergo a thorough physical examination, and a drug history
will be obtained. Blood and urine sampling will be gathered for CBC with a
differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD and anti-spike antibodies detected by ELISA. The second vaccine dose or
placebo dose will be administered, and any adverse event will be recorded.
During this visit, the second vaccine candidate or placebo dose will be
administered to participants who do not meet the Re-Vaccination Exclusion

Criteria.
Phase Il (Day 42+3)

All participants will undergo a thorough physical examination, and a drug history
will be obtained. Blood and urine sampling will be gathered for CBC with a
differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD, and anti-spike antibodies detected by ELISA. Any reported adverse events
and the diary book of the participants will be reviewed, and all required

information will be recorded.
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Visit 5
Phase | (Day 21+3)

All participants will undergo a thorough physical examination, and a drug history
will be obtained. Blood and urine sampling will be gathered for CBC with a
differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD anti-spike antibodies detected by ELISA. Any reported adverse events and
the diary book of the participants will be reviewed, and all required information

will be recorded.
Phase Il (Day 56+3)

A physical examination is performed during this visit, the volunteers' history is
taken, and possible adverse events are recorded. A blood sample is taken from
volunteers to assess the immunogenicity response. Other additional tests will be

requested in cases of any abnormalities in participants' examination and history.
Visit 6
Phase | (Day 28+3)

All participants will undergo a thorough physical examination, and a drug history
will be obtained. Blood and urine sampling will be gathered for CBC with a
differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD anti-spike antibodies detected by ELISA. Any reported adverse events and
the diary book of the participants will be reviewed, and all required information

will be recorded.
Phase 11 (Day 70+7)

All participants will undergo a thorough physical examination, and a drug history

will be obtained. Blood and urine sampling will be gathered for CBC with a
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differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD, and anti-spike antibodies detected by ELISA Any reported adverse events
and the diary book of the participants will be reviewed, and all required

information will be recorded.
Visit 7
Phase I and Phase Il (118+7)

All participants will undergo a thorough physical examination, and a drug history
will be obtained. Blood and urine sampling will be gathered for CBC with a
differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD, and anti-spike antibodies detected by ELISA. Any reported adverse events
and the diary book of the participants will be reviewed, and all required

information will be recorded.
Visit 8
Phase | and Phase Il (Day 208+7)

All participants will undergo a thorough physical examination, and a drug history
will be obtained. Blood and urine sampling will be gathered for CBC with a
differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD, and anti-spike antibodies detected by ELISA. Any reported adverse events
and the diary book of the participants will be reviewed, and all required

information will be recorded.
Visit 9

Phase | and Phase 11 (388 +7)
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All participants will undergo a thorough physical examination, and a drug history
will be obtained. Blood and urine sampling will be gathered for CBC with a
differential test, liver function and blood biochemistry test, urine analysis,
lymphocyte subset, cytokine, and the assessment of the titres of neutralising, anti-
RBD, and anti-spike antibodies detected by ELISA. Any reported adverse events
and the diary book of the participants will be reviewed, and all required

information will be recorded.
9. Safety assessments

Safety assessments included monitoring and recording of local and systemic
solicited (Day 0 to 7 after vaccination) and unsolicited (Day 8 to 28 after
vaccination) adverse events (AEs); AEs of special interest (AESI); serious AEs
(SAEs); clinical laboratory results including haematology and serum chemistry;
vital  sign  measurements; and  physical examination  findings.
Relatedness/causality and severity grading is also based on the World Health
Organization (WHO) causality assessment. Vaccination pauses rules based on
reactogenicity, safety laboratory results, and SAEs related to study participation

are in place to monitor subject safety during the study.
Adverse event or adverse experience

Safety is assessed based on reports of adverse events, laboratory test results, and

vital signs measurements. The AEs examined in this study are as follows:

1) Local clinical complications: pain, erythema, swelling, itching

2) Systemic clinical complications: fever, diarrhoea, constipation, dysphagia,
anorexia, fatigue, nausea, vomiting, myalgia, arthralgia, headache, cough,
shortness of breath, itching at the injection site, acute allergic reaction

3) Other complications include any increase in liver enzymes, changes in

measured biochemical parameters, lymphopenia, leukocytosis or
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leukopenia, neutropenia, platelet depletion, eosinophilia, hyperglycemia,

sugar, protein, or RBC in urine

Solicited AEs All AEs occurred during days 0 to 7 after administration

Unsolicited AEs | All AEs occurred during days 8 to 28 after administration

Complications associated with Enhanced Respiratory Disease (ERD)

Enhanced respiratory disease (ERD) or Vaccine-associated enhanced respiratory
disease (VAERD) refers to an adverse event where an exacerbated course of
respiratory disease occurs with a higher incidence in the vaccinated population
than the control group. Considering the significance of ERD in clinical trials
regarding viral vaccine interventions, special attention has been paid to it.
However, the occurrence of current side effects has not been yet proven among
various anti-SARS-COV-2 vaccines. FDA guideline on vaccines against diseases
recommends that in cases of suspicion for ERD, animal studies must be closely
monitored for evaluating the neutralising antibody production and animal
challenge. These measures have been performed in the present study, and
preclinical results have been presented. As it is impossible to ensure ERD
occurrence in human studies during sufficient time and in large numbers of
people, considering phase 3 clinical trials is required. It is worth mentioning that
monitoring the following measurements would enormously assist outcome
assessors in determining the likelihood of ERD. Two cardinal steps in monitoring

ERD are as follows:

1) The amount of neutralising antibody in various measurements: As not
increasing the amount, the probability of ERD is more substantial.

2) More T-helper type 2 (Th-2) response than T-helper type 1 (Th-1): As
reflected in the corresponding interleukins and eosinophils: Th1 produces
interleukins 2 and 12, as well as IFN gamma and TNF alpha. While Th2
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produces allergic responses such as an increased eosinophil ratio, it
produces interleukins 4, 5, 6, 10, 13, and 25.

ERD will be monitored in the current study by evaluating the values during the
study, including short-term (up to 28 days) and long-term (in months 3, 6, and
12). These reviews will be conducted by the Data Security Committee during

formal meetings.

Any unwanted events must be recorded. If the effect is severe enough to require
medical attention, it should be reported as soon as possible and within a few days.
The Data and Safety Monitoring Board (DSMB) should be notified and decide
whether blinding will continue and whether a participant will be excluded from
the study. In case of severe or fatal events that require hospitalization, reporting
should be done promptly and by fax to the person in charge of Shifa Pharmed

Industrial Group on the same day.
Definition of an adverse event

An adverse event (AE) is defined as any medical event among participants who
participated in the trial regardless of being in the intervention or placebo group
and is different from the clinical manifestations of disease progression and does
not necessarily have a causal relationship with the study intervention. Clinical
manifestations that begin as an adverse event include any signs, symptoms (as
any abnormal laboratory diagnosis), or a temporary illness associated with drug

use in the study, regardless of whether it is etiologically related.

A clinical condition that is present before the start of the study is considered an
adverse event only if it worsens during the study and is not attributable to the

normal progression of the disease.

Adverse drug reaction (ADR)
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Adverse drug response (ADR) is an adverse drug response to conventional doses
used in humans to prevent, diagnose, and treat disease or alter physiological

function.
Definition of a serious adverse event

Any consequence that results in death is a risk of death, requires hospitalization,
prolongs previous hospitalizations, leads to persistent or significant disability,
causes malformation or congenital malformations, and requires surgical
intervention or medical intervention to avoid permanent injury is considered as

serious adverse outcome (SAE).
Recording of adverse events, adverse drug reactions, and serious adverse events

All AEs and ADRs are recorded in the participating medical records and
appropriate CRF sections. They are classified according to their severity and
relationship to the study treatment according to the criteria of the researchers and

the guideline discussed below.

AE is Classified based on the severity of AE according to the standard guideline
in the Common Toxicity Criteria (Common Toxicity Criteria, version 4.03,
published on June 14, 2010).

All AEs that are not mentioned in the guideline will be classified as mild,

moderate, or severe:

1) Mild: Any reaction, sign, or symptom that a person may find but does not
interfere with a person’s everyday activities and routine

2) Moderate: Any reaction, sign, or symptom that is annoying enough to
interfere with a person's normal daily activities. And may require medical
intervention

3) Severe: Any reaction, symptom, or symptom that causes a great deal of

discomfort that significantly interferes with a person's daily activities and

60

Mohraz M, et al. BMJ Open 2022; 12:e056872. doi: 10.1136/bmjopen-2021-056872



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s)

BMJ Open

Shifa PharMed
5

Biotech Production Facilit

Industrial Group Co.
y

poses a specific disability or health risk. These cases usually require

medical intervention

To make the connection between AE or ADR and treatment, the following

definition will be considered in the study:

Certain: A clinical outcome involving changes in laboratory tests with
reasonable temporary manifestations associated with drug administration that
cannot be explained by current illness, medication, or other substances. The

response to drug suppression should be clinically reasonable and plausible.

Probable: A clinical outcome involving a change in laboratory tests that presents
with a temporary logical sequence that is related to the prescription of the drug
and is unlikely to be attributable to the previous disease or other substances and
drugs, and those Clinical rational responses occur when the drug is stopped

(dechallenge). Rechallenge information is not required for this definition.

Possible: A clinical consequence involving a change in laboratory tests that
manifests itself in a temporary logical sequence related to the drug administration
and also explained by another concomitant disease or other substances and drugs.

Discontinuation information may be missing or unclear.

Improbable: A clinical outcome involving a change in laboratory tests that
presents with a temporary logical sequence related to the drug administration and
could be explained more logically with another concomitant disease or other

substances and drugs.

Conditional / Unclassified: A clinical outcome involving changes in laboratory
tests is reported as an AE, which is necessary to obtain more data for proper

evaluation, or more data is under review.
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Unassessable / Unclassifiable: A report that presents an unwanted reaction but
cannot be judged because the information is insufficient or inconsistent and

cannot be confirmed or completed with the relevant data.
Diary book

Participants will be required to complete a daily reactogenicity diary book
through provided notebooks. All participants in Phase 1 and Phase 2 will be
asked to monitor and record local reactions, systemic events, and antipyretic
medication usage for seven days following administration of the study
intervention. The reactogenicity diary book allows recording of these assessments
only within a fixed time window, thus providing an accurate representation of the
participantis experience at that time. Data on local reactions and systemic events
reported in the reactogenicity diary book will be transferred to a third party, where

they will be available for review by outcome assessors and clinicians at all times.

Outcome assessors (or designees) will be required to review the reactogenicity

diary book data at frequent intervals as part of the ongoing safety review.

The outcome assessor or designee must obtain stop dates from the participant for
any ongoing local reactions, systemic events, or use of antipyretic medication on
the last day that the reactogenicity diary book was completed. The stop dates
should be documented in the source documents and the information entered in
the CRF.

Call centre

All Phase | and Phase Il participants will be capable of contacting the 24/7 study

call centre should they have any concerns or need medical attention.
Laboratory assessments

The following safety laboratory tests will be performed at pre-determined times.

Additional laboratory results may be reported on these samples due to the analysis
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method or the type of analyzer used by the clinical laboratory or as derived from
calculated values. These additional tests would not require a further collection of
blood. Unscheduled clinical laboratory measurements may be obtained during the

study to assess any perceived safety issues.

Haematology Biochemistry Other
Haemoglobin BUN and creatinine Urine pregnancy test (b-
Hematocrit AST, ALT hCG)

RBC count Total bilirubin At screening only:
MCV Alkaline phosphatase Hepatitis B core
MCH antibody
MCHC Hepatitis B surface
Platelet count antigen
WBC count Hepatitis C antibody
Total neutrophils (Abs) Human
Eosinophils (Abs) immunodeficiency virus
Monocytes (Abs)
Basophils (Abs)
Lymphocytes (Abs)

Grading

Grading is based on the FDA Guidelines for Toxicity Rating in Healthy

Individuals Participating in VVaccine Studies.

Mild Moderate Severe Potentlally_Llfe
Adverse Event (Grade 1) (Grade 2) (Grade 3) Threatening
(Grade 4)
Local Reaction to Injectable Product
Repeated -use Qf Any use of
nonnarcotic pain e
Does not . narcotic pain Emergency room
. . - reliever . e
Pain interfere with reliever or (ER) visit or
- > 24 hours or . T
the activity . . prevents daily hospitalization
interferes with activit
the activity y
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Mild discomfort | Discomfort with _Slgnlflcant ER visit or
Tenderness discomfort at o
to touch movement rest hospitalization
Erythema/Redness* 257 5¢cm 517 10cm >10cm Necrosisor
exfoliative dermatitis
2'5(;0250:;?”(1 5.17 10cmor >10cm or
Induration/Swelling? . . interferes with | prevents daily Necrosis
interfere with the activit activit
the activity y y
Vital Signs ®
Fever (°C) 38.01 38.4 38.51 38.9 39.071 40 > 40
(°F) 4 100.47 101.1 101.27 102.0 102.17 104 > 104
. ER visit or
Tachycardia - beats 1017 115 1167 130 > 130 hospitalization for
per minute .
arrhythmia
. ER visit or
Bradxcardlj - beats 5071 54 4571 49 <45 hospitalization for
per minute .
arrhythmia
. ER visit or
Hypertension hospitalization for
(systolic) - 1417 150 15171 155 > 155 P .
malignant
mm Hg .
hypertension
. ER visit or
Hypertension hospitalization for
(diastolic) - 917 95 967 100 > 100 pita
malignant
mm Hg .
hypertension
Hypotension ER visit or
(systolic) T 8571 89 8071 84 <80 hospitalization for
mm Hg hypotensive shock
Respiratory Rate | 177 20 217 25 > 25 Intubation
breaths per minute
Systemic (General) reactions to Injectable Product
No interference Some Prevents daily
with activity or | interference with activity, ER visit or
Nausea/vomiting 112 activity or > 2 requires hospitalization for
episodes/24 episodes/24 outpatient IV hypotensive shock
hours hours hydration
Six or more
watery stools
or -
271 3 loose 471 5 stools or ER visit or
Diarrhoea stools or < 400 400171 800 > 800gms/24 hospitalization
hours
gms/24 hours gms/24 hours -
or requires
outpatient IV
hydration
Repeated use of Significant;
. non-narcotic -
No interference . . any use of ER visit or
Headache . - pain reliever > o L
with activity narcotic pain hospitalization
24 hours or .
reliever or
some
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