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1 [bookmark: _gjdgxs]ADMINISTRATIVE INFORMATION
1.1 [bookmark: _30j0zll]PROTOCOL TITLE

COV-04-IB – Stepped-wedge cluster randomized clinical trial to evaluate the effectiveness of using the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac – Project S
1.2 [bookmark: _1fob9te]REGISTRATION INFORMATION

	Category
	
	Information

	Primary registration
	NCT04747821

	Date of registration
	
	21-Jan-2021

	Sources of financial or material
 support
	Fundação Butantan
Instituto Butantan

	Primary sponsor
	Instituto Butantan

	
	Fernanda Castro Boulos, MD, MSc

	
	Instituto Butantan

	
	Av. Vital Brasil, 1500

	Medical Director 
	São Paulo, SP, Brazil ZIP 05503-900

	
	Phone: (+55 11) 3723-2121

	
	E-mail: fernanda.boulos@butantan.gov.br

	Scientific title
	
	Stepped-wedge cluster randomized clinical trial to evaluate the effectiveness of using the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac

	Public title
	
	Clinical trial to evaluate the effectiveness of the inactivated COVID-19 vaccine
produced by Sinovac

	Study code
	
	COV-04-IB

	Study acronym
	Project S

	Recruiting countries
	Brazil

	Health problems or conditions
	COVID-19

	Interventions
	Name
	Adsorbed COVID-19 vaccine (inactivated) (CoronaVac)

	
	Description
	Dose: 600 SU/dose
Route: Intramuscular (deltoid)

	Inclusion criteria
	a. Adults 18 years of age or older;
b. Live in the study area;
c. Demonstrate the intention to participate in the study, documented by the subject’s signature of the Informed Consent Form.

	Exclusion criteria
	Vaccination
a. Evidences of uncontrolled active neurological, cardiac, pulmonary, hepatic or renal disease, according to anamnesis or physical examination. Significant changes in treatment or hospitalizations due to worsening of the condition in the last three months are indicators of uncontrolled disease;




b. Diseases with compromised immune system, including: neoplasms (except basal cell carcinoma), congenital or acquired immunodeficiencies and uncontrolled autoimmune diseases according to anamnesis or physical examination; Significant changes in treatment or hospitalizations due to worsening of the condition in the last three months are indicators of uncontrolled disease;
c. Behavioral, cognitive, or psychiatric illness that, in the opinion of the principal investigator or medical representative, affects the subject’s ability to understand and collaborate with the requirements of the study protocol;
d. History of any considered abusive use of alcohol or drugs in the last 12 months prior to study enrollment that has caused medical, professional or family problems, as indicated by the medical history;
e. History of severe allergic reaction or anaphylaxis to the vaccine or study vaccine components;
f. History of asplenia;
g. Participation in another clinical trial with administration of the investigational product during the six months preceding its inclusion in this study or scheduled participation in another clinical trial in the two years following enrollment;
h. Previous participation in a COVID-19 vaccine assessment study or previous exposure to a COVID-19 vaccine;
i. Use of immunosuppressive therapies six months prior to inclusion in the study or schedule use of immunosuppressants within two years of study enrollment; the following therapies are considered immunosuppressive: antineoplastic drugs, radiotherapy, immunosuppressants to induce tolerance to transplants, among others.
j. Having received blood products (transfusions or immunoglobulins) in the last three months prior to inclusion in the study, or schedule administration of blood products or immunoglobulins within six months of study enrollment; The dose of corticosteroids considered immunosuppressive is the equivalent to prednisone at a dose of 20 mg/day for adults, for more than a week; The continuous use of topical or nasal corticosteroids is not considered immunosuppressive;
k. Having received blood products (transfusions or immunoglobulins) in the last three months prior to study enrollment, or scheduled administration of blood products or immunoglobulins within two years of study enrollment;
l. Suspected or confirmed fever within 72 hours prior to vaccination or an axillary temperature greater than 37.8°C* on the day of vaccination (enrollment may be postponed until subject completes 72 hours without fever);
m. Possible or confirmed case of COVID-19 on the day of vaccination (vaccination may be postponed until subject completes 72 hours without symptoms or the diagnosis is ruled out);
n. Having received a live attenuated virus vaccine in the last 28 days or an inactivated vaccine in the last 14 days prior to study enrollment, or having immunization scheduled for the first 28 days after study enrollment;
o. History of bleeding disorders (e.g., clotting factor deficiency, coagulopathy, platelet dysfunction), or

	
	
prior history of significant bleeding or bruising after IM injection or venipuncture;
q. Any other condition that, in the opinion of the principal investigator or medical representative, may jeopardize the safety or rights of a potential subject or prevent them from complying with this protocol.
* The temperature measured with a temporal thermometer is considered equivalent to the axillary temperature.

	Type of study
	Stepped-wedge clinical trial to assess the effectiveness of using the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac.

	Type of allocation
	Cluster randomized clinical trial

	Recruitment status:
	Completed

	Date of first recruitment
	07-Feb-2021

	Target sample size
	30,000 subjects (foreseen)

	Primary endpoint
	· [bookmark: _Hlk139450029]General incidence density of symptomatic cases of COVID-19 in the groups before and after the sixth week of vaccination introduction in the first study quarter.
· Incidence density of symptomatic cases of COVID-19 among vaccinated and unvaccinated people in the first study quarter.

	Secondary endpoints
	Effectiveness:
· General incidence density of symptomatic cases of COVID-19 in the groups before and after the sixth week of vaccination introduction for two years. Assessments will be carried out in the second, third, fourth, fifth, sixth, seventh and eighth study quarter.
· General incidence density of symptomatic cases of COVID-19 in the groups before and after the sixth week of introduction of vaccination according to immunization.  
· General incidence density of symptomatic cases of COVID-19 in the groups after the sixth week of introduction of vaccination according to the presence of antibodies against SARS-CoV-2 before immunization.
· General incidence density of symptomatic cases of COVID-19 in the groups according to vaccination coverage up to the first study quarter.
· General incidence density of hospitalizations and deaths by COVID-19 in the groups before and after the sixth week of introduction of vaccination according to immunization.
· Moving average of COVID-19 cases reported in the study area and in other municipalities belonging to the same geographic microregion.
Safety:
· Frequency (n, %) of severe cases of COVID-19 in subjects who have received at least one dose of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac throughout the study.
· Frequency (n, %) of Serious Adverse Events and Adverse Events of Special Interest in subjects who have received at least one dose of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac throughout the study.
Acceptability:
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· Vaccination acceptance rate in groups in which immunization with the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac is offered.
· Adherence rate to the vaccination schedule in groups in which immunization with the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac is offered. 

	Exploratory endpoint
	· Frequency (n, %) of viral variants circulating in different study periods.



1.3 [bookmark: _3znysh7]VERSION HISTORY
	Version
	Date
	Comment

	0.1
	21-Jan-2021
	First version submitted for ethical and regulatory evaluation

	0.2
	17-Dec-2021
	Amendment submitted for ethical and regulatory evaluation

	0.3
	03-Jul-2023
	Amendment submitted for ethical and regulatory evaluation 



1.4 [bookmark: _2et92p0]FUNDING

This study is funded by Fundação Butantan.

1.5 [bookmark: _tyjcwt]PARTIES RESPONSIBLE FOR THE PROTOCOL

The names and contact information of those responsible for the protocol are detailed in Annex A.

1.5.1 [bookmark: _3dy6vkm]CONTRIBUTIONS TO THE PROTOCOL

This research was designed by Ricardo Palacios and Dimas Tadeu Covas, from Instituto Butantan. This research protocol was written by the team of Instituto Butantan composed of Ricardo Palacios, Elizabeth González Patiño, Mônica Tilli Reis Pessoa Conde, Ana Paula Batista and Roberta de Oliveira Piorelli with the support of Gilberto Guedes de Padua, Ricardo Haddad, Cláudia Anania Santos da Silva, Carolina Brando da Silva Jaruche and Dimas Tadeu Covas. Marcos de Carvalho Borges, Natasha Nicos Ferreira, Pedro Manoel Marques Garibaldi, Benedito Antônio Lopes da Fonseca and Rodrigo do Tocantins Calado de Saloma Rodrigues from the School of Medicine of Ribeirão Preto of the University of São Paulo and Glenda Renata de Moraes from Serrana’s Department of Health/Epidemiological Surveillance Division also collaborated on the protocol.

1.5.2 [bookmark: _1t3h5sf]ROLE OF THE SPONSOR AND FUNDING ENTITIES

Instituto Butantan, linked to the São Paulo State Department of Health, undertakes the responsibilities of study sponsor, pursuant to Good Clinical Practices. The sponsor shall manage the financial resources to ensure proper implementation of the study and the data entry platform.  The sponsor shall obtain the necessary approvals from the Brazilian Health Regulatory Agency (ANVISA). Sinovac shall provide the investigational product.
Data analyses shall be performed by a team of Instituto Butantan. Researchers will have access to the original databases and may request or perform additional analyses in accordance with this

protocol, complemented by a statistical analysis plan to be finalized before locking the database. The study results will be published under common agreement between the sponsor, Sinovac and the investigators, without derogating from the right of the investigators to submit the study and its findings to journals or present them at scientific meetings.
1.5.3 [bookmark: _4d34og8]STUDY COMMITTEES

The sponsor’s study team will comprise the sponsor’s representative, the sponsor’s medical experts and a coordination team to monitor the study. This team will be in charge of managing the study and the sponsor’s associated duties. The sponsor’s medical experts will review any adverse events on behalf of the sponsor.

2 [bookmark: _2s8eyo1]INTRODUCTION
2.1 [bookmark: _17dp8vu]LITERATURE REVIEW/CURRENT STATE OF KNOWLEDGE REGARDING THE PROJECT

2.1.1 [bookmark: _3rdcrjn]CORONAVIRUS INFECTIONS IN HUMANS

Coronaviruses are RNA viruses with a relatively large genome ≈ 30kB that occur ubiquitously in nature in several animal species, including causing diseases in domestic and factory farmed animals. Before the emergence of COVID-19, six coronaviruses capable of causing infection in humans were identified. In the 1960s, two coronaviruses that caused common colds were identified, HCoV-OC43 and HCoV-229E. In the present century, two more coronaviruses were added as agents associated with the common cold, HCoV-NL63 and HCoV-HKU1. All of them, except the last one, have close genetic relationships with bat coronaviruses, which could have to do with their origin. The two remaining coronaviruses, also identified in the present century, were SARS-CoV-1, associated with outbreaks of Severe Acute Respiratory Syndrome that began in 2002, and MERS-CoV found in 2012, also associated with severe illness in people in contact with street vendors and health workers from places that cared for these patients [1].
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The immune response of humans to coronaviruses appears to be heterogeneous and transient. In a controlled infection model with HCoV-229E, infection was successful in 10 subjects with IgG and IgA neutralizing antibody titers lower than another 5 subjects who did not develop the infection, giving humoral immunity to this infection. After experimental infection, these titers increased[2]. In the case of SARS-CoV-1, a drop in the levels of both IgA and IgG-type neutralizing antibodies was demonstrated over a 36-month follow-up (Figure 1), although the clinical significance is not known, as there is no evidence of re-exposure. Furthermore, it was found that one of the sequelae of the clinical picture, femoral necrosis, was associated with lower antibody titers [3]. This drop may be even greater in convalescent SARS-CoV-1 patients 4 and 6 years later, with loss of neutralizing antibody response, which remains present in only 50% and 8.7% of individuals, respectively [4]. In relation to MERS-CoV, a decrease in neutralizing antibodies over time in a limited number of patients has also been described. Likewise, the clinical significance is also unknown and it was not possible to document re-exposure in these cases [5]. This information about the heterogeneity of the coronavirus immune response in humans could also occur in SARS-CoV-2 and would be relevant for the potential development of immunobiologicals.

[image: ]

[bookmark: _26in1rg]Figure 1 36-month follow-up of SARS-CoV-1 antibody titers [4]

2.1.2 [bookmark: _lnxbz9]SARS-COV-2 EMERGENCY

At the end of December 2019, a cluster of pneumonia patients was identified in association with a market in the city of Wuhan, in Hubei Province, China. From samples collected from bronchoalveolar lavage from three of these patients, a coronavirus different from those known to infect humans was identified. The new coronavirus was identified as a betacoronavirus, just like SARS-CoV-1, with which it is more genetically similar (Figure 2) [6]. This virus would later be called SARS-CoV-2.

[image: Description: An external file that holds a picture, illustration, etc. Object name is NEJMoa2001017_f4.jpg]

[bookmark: _35nkun2]Figure 2 Schematic representation of the genome (A) and phylogeny (B) of SARS-CoV-2 [7]

SARS-CoV-2 is a spherical or pleomorphic virus composed of a single-stranded RNA associated with a nucleoprotein inside a protein capsid covered by an envelope with glycoproteins projected to the outside in the form of a spike. This spike protein is key for viral replication, similar to SARS-CoV-1, and the neutralizing antibodies are mainly directed against this protein [8].
The origin of SARS-CoV-2 is zoonotic with genetic proximity to bat betacoronaviruses, including RaTG13, found in the intermediate horseshoe bat (Rhinolophus affinis), the closest genetically. But the most relevant feature of this SARS-CoV-2 is the Angiotensin-converting enzyme 2 (ACE2) Binding Domain on the Spike glycoprotein that allows the virus to enter the cells of various human tissues. This domain is very similar to that found in coronaviruses that infect the Malayan pangolin (Manis javanica) [7]. The mutations so far seem limited, although some researchers propose that there would be a differentiation into three types (A, B and C) with specific changes in amino acids [9].



Transmission of SARS-CoV-2 infection is mainly through droplets and fomites, like many other respiratory viruses, and can remain viable for several hours and even days on different surfaces [10]. Replication in the upper airways facilitates person-to-person transmission and contamination of areas.
2.1.3 [bookmark: _1ksv4uv]CLINICAL PRESENTATION

Since the initial reports of cases in the city of Wuhan, the most severe clinical spectrum of COVID-19 has been well characterized and constant. The presentation is of a febrile condition with associated respiratory symptoms such as cough, which progresses to bilateral pneumonia with diffuse involvement that can progress to acute respiratory distress syndrome, heart damage and multiple organ failure. This serious clinical evolution was more frequent in older patients and people with underlying medical conditions such as hypertension, diabetes and cardiovascular disease, among others [11]. This association with underlying medical conditions has been reiterated in other case series [12].
COVID-19 cases predominantly present with fever, which may be accompanied by fatigue, non-productive cough or sputum. Other symptoms include myalgia, anorexia, chest tightness and dyspnea. Less frequent symptoms are nausea and vomiting, diarrhea, headache, pharyngeal pain, chills and abdominal pain [13]. Among the mild and moderate symptoms, it is worth highlighting changes in smell and taste, which were more common among women [14]. In children, symptoms of COVID-19 appear to be milder and less frequent, including fever and cough, compared to adults [15]. The clinical course in children also appears to be more benign with few patients progressing to severe forms [16]. The routine identification of asymptomatic cases is not currently carried out, although there are some reports mainly associated with the epidemiological investigation of contacts of index cases, demonstrating the occurrence of efficient transmission, including in young people [17].
In a recent community surveillance study of COVID-19, the median number of days among those who had virological confirmation by RT-PCR was 5 days (P25-75 4-7 days) and there was an increase in the number of cycles for detection of the virus, which indicates a decrease in viral load in the sample as the time of symptoms increased [18].
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[bookmark: _44sinio]Figure 3 Distribution of PCR and serology results by time interval between symptom onset and sample collection in 496 COVID-19 cases in a community surveillance program [18]
2.1.4 [bookmark: _2jxsxqh]COVID-19 EPIDEMIOLOGY

In June 2020, the number of confirmed cases of COVID-19 in the world surpassed 10 million people diagnosed and over half a million deaths. These data are updated daily by the World Health Organization on a specific website (https://covid19.who.int/) which also allows for an assessment of the geographic expansion of the pandemic, which currently affects almost all countries and territories in the world. The region of the Americas is the most affected, with close to half of the reported cases and deaths. The United States and Brazil are the most affected countries both in the region and in the world in absolute numbers.
Considering the limitations that the pandemic imposes on the health system and the unavailability of tests for diagnosing all suspected cases, it was necessary to prioritize tests for symptomatic cases and, among them, those with greater clinical severity. For this reason, the actual number of cases of SARS-CoV-2 infection and of milder cases of COVID-19 has not been precisely determined yet. However, some mathematical models allow estimates to be made in relation to cases that require hospitalization and that evolve to death, as shown in Table 1 [19].
Regarding Brazil, the first case of COVID-19 was detected on February 25, 2020 and since then there are cases recorded in all federative units, with close to 1,400,000 cases and almost sixty thousand deaths being reported until June, a number that has increased daily. 

[bookmark: _z337ya]Table 1 Estimates of mortality and hospitalization rates by age group among cases infected with SARS-CoV-2 in China [19].

	Age group
	Mortality rate among confirmed cases of SARS-CoV-2 infection
	Mortality rate among estimated cases of SARS-CoV-2 infection
	Hospitalization rate among estimated cases of SARS-CoV-2 infection

	0-9 years old
	0·00260% (0·000312–0·0382)
	0·00161% (0·000185–0·0249)
	0·00% (0·00–0·00)

	10-19 years
	0·0148% (0·00288–0·0759)
	0·00695% (0·00149–0·0502)
	0·0408% (0·0243–0·0832)

	20-29 years
	0·0600% (0·0317–0·132)
	0·0309% (0·0138–0·0923)
	1·04% (0·622–2·13)

	30-39 years
	0·146% (0·103–0·255)
	0·0844% (0·0408–0·185)
	3·43% (2·04–7·00)

	40-49 years
	0·295% (0·221–0·422)
	0·161% (0·0764–0·323)
	4·25% (2·53–8·68)

	50-59 years
	1·25% (1·03–1·55)
	0·595% (0·344–1·28)
	8·16% (4·86–16·7)

	60-69 years
	3·99% (3·41–4·55)
	1·93% (1·11–3·89)
	11·8% (7·01–24·0)

	70-79 years
	8·61% (7·48–9·99)
	4·28% (2·45–8·44)
	16·6% (9·87–33·8)

	80 years or over
	13·4% (11·2–15·9)
	7·80% (3·80–13·3)
	18·4% (11·0–37·6)

	Total
	1·38% (1·23–1·53)
	0·657% (0·389–1·33)
	



2.1.5 [bookmark: _3j2qqm3]IMMUNE RESPONSE AGAINST SARS-COV-2

The population-level immune response against SARS-CoV-2 is not yet very well determined, although preliminary results indicate that it resembles other coronaviruses in terms of heterogeneity and duration. One of the studies that best evidenced this variability compared 37 symptomatic and 37 asymptomatic patients in the acute period and in convalescence 8 weeks later [20]. In this study, it was found that viral excretion was more prolonged among asymptomatic patients. On the other hand, both IgG and IgM antibody responses were significantly higher among symptomatic people. In 93% of asymptomatic patients and 97% of symptomatic patients, there was a significant drop in IgG titers after 8 weeks, a drop of 71% and 76%, respectively. A similar reduction occurred in the neutralizing antibody test. In the convalescent sample, 40% of the asymptomatic and 13% of the symptomatic began to test negative for IgG despite the previous virologically-confirmed infection. These results showed IgG reductions more dramatic than those documented with SARS-CoV-1. Milder cases of SARS-CoV-2 infection seem to be restricted to the upper airways, having less opportunity to stimulate a systemic immune response, in contrast to more symptomatic cases where the infection could compromise more organs and generate an amplified immune response.
In severe cases, the low levels of lymphocytes seem to play a fundamental role. The invasion of SARS-CoV-2 to different organs that have ACE2 receptors appears not to be controlled by the neutralizing antibody response, possibly by a specific reduction in B lymphocyte levels. There is no explanation for such reduction, but IL-6 appears to play an important role in pathogenesis, which has motivated the experimental use of monoclonal antibodies against this cytokine for the treatment of severe forms of COVID-19. It is also worth noting that the levels of neutrophils and D-dimer are higher in those patients

who evolve to death, which indicates an exaggerated inflammatory response with intravascular coagulation, even manifested with thrombotic conditions and vasculitis. Recovery of antibody production capacity could be one of the key factors for recovery in severe cases of COVID-19 [21].
2.1.6 [bookmark: _1y810tw]DEVELOPMENT OF COVID-19 VACCINES

Since the emergence of COVID-19, several efforts have been made to develop a vaccine at an unprecedented  speed. Different technologies have been used, and in less than 6 months, different vaccine candidates had already reached the clinical phase. Some of them, as is the case with the vaccine developed by Sinovac, benefited from previous development against SARS-CoV-1 that had reached clinical phase I in 2004 [22], while others were adaptations of developments against MERS-CoV, as is the case of the vaccine using the ChAdOx1 vector that had its clinical phase I in 2018 [23]. In general, the most used technologies are inactivated vaccines, viral vectors (adenovirus, measles and others) that can be replicating or not, nucleic acids (DNA and RNA), proteins and subunits by recombination or synthesis, and virus-like particles (VLP). Most vaccines are based solely on the Spike protein or regions of this protein, in particular the RBD [24]. A very limited number of vaccine candidates have other viral proteins represented, which poses a potential risk for those that only generate a response against the Spike protein or its regions in case of mutations or if the response to this protein is insufficient. Hence part of the interest in having inactivated vaccines and other options that represent different viral proteins.
One of the theoretical risks of COVID-19 vaccines comes from histopathological findings from animal challenge models after immunization with vaccines against other coronaviruses, SARS-CoV-1 and MERS-CoV. In these cases, immunized animals that were experimentally exposed to the respective coronavirus produced an inflammatory reaction in the lung parenchyma with eosinophil predominance. This finding raised concerns about the possibility of potentiating vaccine-associated respiratory disease in coronavirus vaccines [25]. To date, this phenomenon has not been reported in COVID-19 vaccine candidates. However, it is recommended that before starting clinical trials with humans, challenge experiments be carried out in experimental animals to verify the absence of this anomalous pulmonary inflammatory response in experimental SARS-CoV-2 infection after immunization [26]. It is worth noting that the adjuvant alum hydroxide is known as having a protective effect against this phenomenon, in addition to stimulating a potent humoral response of neutralizing antibodies [25,27–29].
2.1.7 [bookmark: _4i7ojhp]DEVELOPMENT OF THE ADSORBED    COVID-19 VACCINE  (INACTIVATED)   PRODUCED BY 
SINOVAC (CORONAVAC). 

The adsorbed COVID-19 vaccine (inactivated) is developed by the company Sinovac Life Science Co., Ltd. (hereinafter referred to as Sinovac). The adsorbed COVID-19 vaccine (inactivated) is derived from the novel coronavirus SARS-CoV-2 (strain CZ02) and cultivated in an African green monkey kidney cell (Vero Cell), followed by culture, harvesting, inactivation, concentration, purification and adsorption of alum hydroxide. It contains the new coronavirus (SARS-CoV-2), alum hydroxide, disodium hydrogen phosphate, sodium dihydrogen phosphate and sodium chloride. The vaccine is preservative-free. The final packaging is a vial or syringe filled with an extractable volume of 0.5 mL. The low, medium and high dosages are 300SU, 600SU and 1200SU respectively. The adsorbed COVID-19 vaccine (inactivated) is indicated for active immunization against the disease caused by the new coronavirus.
2.1.7.1 Summary of the development of vaccine strains

The CZ02 strain is isolated from a throat swab of patients infected with SARS-CoV-2. After being isolated, the strain is identified by nucleotide sequencing. The three-layer seed batches were established and tested following the Manufacturing and Quality Control requirements for the adsorbed COVID-19 vaccine (inactivated), the results obtained so far have been in accordance with the quality parameters. The prepared seed batches can meet the demands of developing the adsorbed COVID-19 vaccine (inactivated).
2.1.7.2 Non-clinical studies

Regarding preclinical studies, several tests were carried out on the safety (single dose toxicity, active systemic anaphylaxis test and repeated dose toxicity test), immunogenicity and protective effect of the vaccine.
2.1.7.2.1 Safety studies
Regarding safety, single dose toxicity test in rats, active systemic anaphylaxis test in guinea pigs, and repeated dose toxicity test in rats and Macaca fascicularis were carried out and no abnormal clinical reactions were observed in these tests; the body weight in all groups of animals showed a normal increasing trend during the study period, indicating that the vaccine has good safety in animals.
2.1.7.2.2 Immunogenicity studies
Immunogenicity tests in rats and mice were conducted to evaluate the neutralizing antibody and IgG levels of different SARS-CoV-2 vaccines (with and without adjuvant) at different time points, using different immunization schedules after intraperitoneal immunization of mice and intramuscular immunization of mice with different doses of vaccines to determine the vaccine formulation, dosage and immunization schedule. The results showed favorable immunogenicity of the adjuvanted SARS-CoV-2 vaccine, and at dosages of 300 SU/dose, 600 SU/dose and 1200 SU/dose, and the two-dose immunization schedule was selected for the clinical study.
2.1.7.2.3 Viral challenge studies
In relation to the viral challenge study in macaque monkeys, twelve monkeys were randomized into 4 groups to receive 2 doses of the vaccine at medium or high dosage (Days 0 and 14) or 3 doses of adjuvant (Days 0, 7 and 14) or the same volume of saline. The viral challenge started from Day 22 and Day 23 after vaccination of groups with medium or high vaccine dosage, respectively. The results showed that the inactivated SARS-CoV-2 vaccine has a significant protective effect. Furthermore, no antibody-dependent enhancement (ADE) was observed during the study [30].
2.1.7.3 Clinical trials

2.1.7.3.1 Studies in adults
Objective: To evaluate the safety, tolerability, and preliminary immunogenicity of different vaccine dosages administered in different immunization schedules in adults to determine the appropriate dosage and immunization schedule for advanced clinical assessments.
Design: Randomized, double-blind, placebo-controlled Phase I/II clinical study in 144 healthy adults in Phase I and 600 healthy adults in Phase II aged 18-59 years assigned to receive 2 doses of mid-strength vaccine (3 μg equivalent at 600 SU) and discharge (6 μg equivalent to 1200 SU) or placebo on an emergency schedule (Days 0 and 14) or routine schedule (Days 0 and 28) to evaluate safety and immunogenicity.
For Phase I safety, the incidence rates of solicited adverse reactions in the high-dose, medium-dose, and placebo groups were 37.50%, 25.00%, and 8.33%, respectively. For immunogenicity, the Phase I seroconversion rate in the high dose, medium dose and placebo groups were 50.00%, 45.83% and 0.00%, respectively. The Geometric Mean Titer (GMT) in the high dose, medium dose and placebo groups were 7.7, 5.6 and 2.0, respectively. The seropositivity rate for IgG antibody in the high dose, medium dose and placebo groups were 95.83%, 75.00% and 8.33%, respectively. While IgM was 45.83%, 20.83% and 0.00%, respectively. Subjects in the placebo group failed the induced immune response.
In Phase II, the incidence rates of adverse reactions in the high dose, medium dose and placebo groups are described in TABLE 2 respectively. The incidence rates of adverse reactions were higher in two vaccine groups than in the placebo group; however, no statistically significant difference was found between the medium dosage and high dosage groups. Adverse reactions were mostly Grade 1 and no serious adverse reactions occurred [31].
[bookmark: _2xcytpi]Table 2. Incidence of adverse reactions in the phase II study of the adsorbed COVID-19 vaccine (inactivated) [31]

	0 and 14 day scheme
	0 and 28 day scheme

	Adverse reactions
	Medium dose
(N=120)
	High dose
(N=120)
	Placebo
(N=60)
	Medium dose
(N=120)
	High dose
(N=120)
	Placebo
(N=60)

	Intensity
	33.3
	35.0
	21.7
	19.2
	19.2
	18.3

	Grade 1
	32.5
	35.0
	21.7
	19.2
	19.2
	18.3

	Grade 2
	3.3
	0.83
	0.0
	0.0
	2.5
	0.0

	Solicited adverse
reactions
	32.5
	33.3
	21.7
	19.2
	19.2
	16.7

	Systemic adverse
reactions
	15.0
	12.5
	15.0
	11.7
	10.0
	10.0

	Fever (axillary
temperature)
	3.3
	0.8
	1.7
	3.3
	3.3
	1.7

	Severe allergic
reaction
	0.0
	0.8
	0.0
	0.8
	0.0
	0.0

	Abnormal mucosa
and skin
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Diarrhea
	5.0
	0.8
	1.7
	0.8
	2.5
	1.7

	Anorexia
	0.8
	0.0
	0.0
	0.0
	0.8
	0.0

	Vomiting
	0.8
	0.0
	0.0
	0.0
	0.0
	0.0




	
	
	
	
	
	
	

	Nausea
	1.7
	2.5
	0.0
	1.7
	0.0
	0.0

	Muscle pain (outside
injection site)
	2.5
	1.7
	1.7
	1.7
	3.3
	5.0

	Headache
	1.7
	3.3
	1.7
	2.5
	0.8
	0.0

	Cough
	0.0
	1.7
	0.0
	0.8
	0.0
	0.0

	Fatigue
	3.3
	5.8
	10.0
	8.3
	2.5
	3.3

	Local adverse
reactions
	21.7
	25.8
	10.0
	10.0
	12.5
	10.0

	Pain
	20.8
	25.0
	10.0
	10.0
	10.8
	10.0

	Induration
	0.0
	0.8
	0.0
	0.0
	0.0
	0.0

	Swelling
	1.7
	2.5
	0.0
	0.0
	0.8
	1.7

	Redness
	1.7
	1.7
	0.0
	0.0
	0.8
	0.0

	Erythema
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Itching
	0.8
	0.8
	0.0
	0.0
	0.8
	0.0

	Unsolicited adverse
reactions
	2.5
	2.5
	0.0
	0.0
	0.8
	1.7

	Neurological diseases
	0.8
	0.8
	0.0
	--
	--
	--

	- Somnolence
	0.0
	0.8
	0.0
	--
	--
	--

	- Dizziness
	0.8
	0.0
	0.0
	--
	--
	--

	Doença sistêmica e do
Systemic and injectionsite disease
	1.7
	1.7
	0.0
	0.0
	0.8
	1.7

	- Chest pain
	0.0
	0.8
	0.0
	--
	--
	--

	- Depigmentation of the
injection site
	0.8
	0.0
	0.0
	0.0
	0.8
	1.7

	- Hypostesia at the
injection site
	0.8
	0.8
	0.0
	--
	--
	--

	Heart diseases
	0.0
	0.8
	0.0
	--
	--
	--

	- Palpitation
	0.0
	0.8
	0.0
	--
	--
	--



In Phase II, the seroconversion rate in the high dose, medium dose and placebo groups were 98.32%, 92.37% and 3.33%, respectively (TABLE 3). The GMT in the high dose, medium dose and placebo groups were 34.5, 27.6 and 2.3, respectively. The GMT of the high and medium dose groups were comparable [31].
[bookmark: _1ci93xb]Table 3. Seroconversion rates by neutralizing antibodies and IgG ELISA [31]

	Marker
	0 and 14 day scheme
	0 and 28 day scheme

	
	Medium dose
	High dose
	Placebo
	Medium dose
	High dose
	Placebo

	Neutralizing
antibody
	
	
	
	
	
	

	14 days after
	92.4
	98.3
	3.3
	
	--
	--

	vaccination
	(86.0, 96.5)
	(94.1, 99.8)
	(0.4, 11.5)
	--
	
	

	
	
	99.2
	
	
	100.0
	

	28 days after
	94.1
	(95.4,
	
	97.4
	(96.9,
	0.0

	vaccination
	(88.2, 97.6)
	100.0)
	0.0 (0.0, 6.0)
	(92.7, 99.5)
	100.0)
	(0.0, 6.1)

	IgG antibodies
	
	
	
	
	
	

	Before
vaccination
	
2.6 (0.5, 7.4)
	
2.5 (0.5, 7.3)
	
1.8 (0.1, 9.6)
	
1.7 (0.2, 6.0)
	
0.9 (0.0, 4.7)
	
1.7 (0.0, 9.1)
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14 days after vaccination
	

96.5
(93.9, 99.8)
	
100.0
(96.9,
100.0)
	

0.0
(0.0, 6.4)
	
--
	
--
	
--

	
28 days after vaccination
	
97.4
(92.5, 99.5)
	100.0
(96.9,
100.0)
	
0.0
(0.0, 6.3)
	99.2
(95.3,
100.0)
	100.0
(96.9,
100.0)
	
6.8
(1.9, 16.5)



Conclusion: All data from Phase I/II clinical trials indicated favorable safety and immunogenicity with the two-dose schedule of the adsorbed COVID-19 vaccine (inactivated). The GMT of the high and medium dose groups were comparable. Based on the results, we did not observe explicit cellular immunity induced by the adsorbed COVID-19 vaccine (inactivated), and further studies should be carried out. No significant changes in inflammatory factors were observed, indicating a small risk of immunopathology induced by the adsorbed COVID-19 vaccine (inactivated).
2.1.7.3.2 Studies in the elderly
Objective: To evaluate the safety and preliminary immunogenicity of different dosages of the vaccine in a healthy population over 60 years of age.
Design: Phase I/II is a randomized, double-blind, placebo-controlled clinical study with a healthy population of 72 subjects in Phase I and a healthy population of 350 subjects in Phase II over 60 years of age who were assigned to receive 2 doses of different dosage of vaccine or placebo on a routine schedule (Days 0 and 28) to assess safety and immunogenicity.
Results: This clinical study confirmed the safety profile of the vaccine in people over 60 years of age, being quite similar to that reported in adults aged 18 to 59 years (Table 4). Similarly, the immunogenicity results among those over 60 years of age were similar to those found in the group aged 18-59 years that received the same regimen with a 28-day interval (Table 5).
[bookmark: _3whwml4]Table 4. Adverse reactions reported in the first 28 days after the first and second doses in subjects over 60 years of age in the phase I/II clinical trial

	
	Schedule of 600 SU (N=125)
	Placebo group (N=73)
	
P

	An adverse event
	25(20%)
	15(21%)
	0.981

	Grade 1
	24(19%)
	13(18%)
	0.943

	Grade 2
	4(3%)
	4(6%)
	0.596

	Local reactions
	15(12%)
	3(4%)
	0.21
2

	Local pain
	14(11%)
	3(4%)
	0.335

	Local erythema
	0(0%)
	1(1%)
	0.434

	Local itching
	1(1%)
	0(0%)
	1.000

	Local swelling
	1(1%)
	0(0%)
	1.000

	Systemic reactions
	13(10%)
	12(16%)
	0.45
9

	Fever
	4(3%)
	1(1%)
	0.783

	Fatigue
	4(3%)
	1(1%)
	0.829

	Diarrhea
	2(2%)
	2(3%)
	0.323

	Muscle pain
	2(2%)
	2(3%)
	0.738




	
	
	
	

	Nausea
	1(1%)
	3(4%)
	0.063

	
Headache
	0(0%)
	0(0%)
	0.00
6

	
Mucocutaneous rash
	0(0%)
	0(0%)
	0.00
6

	Cough
	1(1%)
	1(1%)
	1.000

	Anorexia
	1(1%)
	0(0%)
	0.707

	
Hypoesthesia
	0(0%)
	
2(3%)
	0.03
0

	Dizziness
	0(0%)
	1(1%)
	0.168

	Abdominal distension
	2(1.6)
	0(0%)
	0.341

	Oral hypoesthesia
	0(0%)
	1(1%)
	0.173

	Peripheral edema
	0(0%)
	1(1%)
	0.173

	Abdominal pain
	0(0%)
	1(1%)
	0.173

	Vomiting
	0(0%)
	0(0%)
	0.411

	Somnolence
	0(0%)
	0(0%)
	0.703

	Arthralgia
	0(0%)
	1(1%)
	0.173

	Exanthema
	0(0%)
	0(0%)
	0.703

	Hypertension
	1(1%)
	0(0%)
	1.000

	Hypersensitivity
	1(1%)
	0(0%)
	1.000

	Palpitations
	0(0%)
	1(1%)
	0.173




[bookmark: _2bn6wsx]Table 5. Neutralizing antibody responses against SARS-CoV-2 virus on day 28 after second dose in the phase II clinical trial

	Age group (years)
	Seroconversion rate n/N (%) (95%CI)
	Geometric Mean Titer (GMT) (95%CI)

	Total
	96/98

(98·0%;92·8-99·8)
	42·2

(35·2-50·6)

	60-64 years
	35/37

(94·6%;81·8-99·3)
	36·4

(26·2-50·6)

	65-69 years
	33/33

(100%;89·4-100)
	44·5

(33·0-60·0)

	≥ 70 years
	28/28

(100%;87·7-100)
	48·2

(34·3-67·6)




2.1.7.3.3 Results of the pivotal phase III study – PROFISCOV
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The phase III study of the adsorbed COVID-19 vaccine (inactivated) is ongoing, monitoring health professionals. In the present study, data analysis was carried out with a cutoff date of December 17, 2020, when the number of cases necessary for primary analysis was reached and

a two-month follow-up period was completed after the last vaccination of the median study subjects. The results obtained are summarized in tables 6 and 7.
When compared to placebo, the study vaccine had a very similar safety profile with the exception of pain at the injection site which was more common among those who received the vaccine. It is also worth noting that allergic reactions occurred in both groups. No serious adverse reactions or anaphylactic reactions were associated with the study vaccine.
[bookmark: _qsh70q]Table 6. Incidence of adverse reactions in the phase III study of the adsorbed COVID-19 vaccine (inactivated)

	
	First dose
	Second dose

	
	18-59 years
	60 years or over
	18-59 years
	60 years or over

	Parameter
	Vaccine N=5738
	Placebo N=5731
	Vaccine N=294
	Placebo N=300
	Vaccine N=4842
	Placebo N=4822
	Vaccine N=209
	Placebo N=204

	Any solicited adverse reaction
	54.9%
	45.0%
	28.9%
	23.0%
	50.8%
	33.4%
	36.4%
	28.9%

	Any local solicited adverse reaction
	40.7%
	22.0%
	18.4%
	10.0%
	42.7%
	18.7%
	28.7%
	16.2%

	Local pain
	39.6%
	20.6%
	17.0%
	7.7%
	42.1%
	17.7%
	27.8%
	15.2%

	Local erythema
	1.3%
	0.7%
	1.0%
	1.3%
	2.4%
	0.8%
	1.9%
	0.0%

	Local swelling
	1.6%
	0.7%
	0.7%
	0.7%
	3.3%
	0.9%
	1.4%
	1.0%

	Local induration
	0.8%
	0.4%
	1.4%
	0.0%
	2.0%
	0.4%
	1.0%
	0.0%

	Local itching
	2.0%
	1.6%
	0.7%
	1.0%
	2.4%
	1.4%
	1.0%
	1.0%

	Any systemic solicited adverse reaction
	35.6%
	35.0%
	17.7%
	18.7%
	24.1%
	23.1%
	21.1%
	18.6%

	Headache
	24.2%
	24.6%
	9.5%
	9.3%
	16.6%
	15.8%
	9.1%
	13.7%

	Fatigue
	10.2%
	9.7%
	4.1%
	4.0%
	5.4%
	6.0%
	6.7%
	4.9%

	Myalgia
	7.3%
	6.5%
	3.7%
	3.7%
	4.5%
	4.3%
	6.2%
	3.9%

	Nausea
	5.1%
	5.7%
	2.7%
	4.0%
	3.1%
	3.3%
	2.9%
	1.0%

	Diarrhea
	4.8%
	5.2%
	2.7%
	3.0%
	3.3%
	3.1%
	3.3%
	1.0%

	Arthralgia
	3.4%
	3.2%
	2.0%
	2.3%
	2.0%
	1.8%
	3.3%
	2.9%

	Cough
	3.7%
	3.4%
	2.4%
	2.3%
	2.0%
	1.9%
	1.4%
	0.5%

	Chills
	3.1%
	3.2%
	0.0%
	2.3%
	2.0%
	2.3%
	0.5%
	1.0%

	Decreased appetite
	2.0%
	2.3%
	1.7
	1.7
	1.2%
	1.3%
	0.5%
	1.5

	Itching
	2.2
	2.0%
	1.0%
	0.7%
	1.6%
	1.0%
	1.9%
	1.0%

	Vomiting
	0.5%
	0.5%
	0.3%
	0.0%
	0.6
	0.5%
	0.5%
	0.0%

	Erythema
	0.3%
	0.3%
	0.3%
	0.3%
	0.2
	0.2
	0.0%
	0.0%

	Allergic reaction
	0.3%
	0.2
	0.0%
	0.0%
	0.3%
	0.2
	0.5%
	0.0%

	Fever
	0.3%
	0.3%
	0.0%
	0.0%
	0.3%
	0.3%
	0.0%
	0.0%

	Any unsolicited adverse reaction
	14.0%
	12.2%
	10.9%
	8.7%
	9.2%
	7.4
	8.1%
	7.4

	Rhinorrhea
	2.90%
	2.50%
	2.00%
	1.30%
	1.40%
	1.40%
	1.90%
	1.50




	Odynophagy
	1.10%
	0.80%
	0.70%
	0.70%
	0.50%
	0.60
	1.40%
	0.50%

	Oropharyngeal pain
	1.40%
	1.30%
	0.70%
	0.30%
	0.70%
	0.70%
	0.00%
	0.50%

	Nasal congestion
	0.90%
	0.70%
	0.00%
	1.00%
	0.50%
	0.40%
	1.00%
	0.00%

	Hematoma at the injection site
	0.30%
	0.20%
	1.40%
	0.70%
	0.20%
	0.20%
	0.00%
	0.50%




Vaccine efficacy was demonstrated in the main endpoint of the study and in the Score 3 cutoff according to the World Health Organization clinical progression scale. There were no cases of moderate or severe illness requiring hospitalization in the group that received the vaccine, however there were seven cases in the placebo group at the time of this data analysis.
[bookmark: _3as4poj]Table 7. Vaccine efficacy in 9242 healthcare professionals in direct contact with patients with COVID-19

	
	Vaccine N=4653
People - time (100s of years): 7.24
	Placebo N=4589
People - time (100s of years): 7.06
	Vaccine efficacy (95%CI)
	p

	Analysis group
	Cases
	Incidence
	Cases
	Incidence
	
	

	All symptomatic cases of
	85
	11.74
	167
	23.64
	50.39%
	0.0049

	COVID-19 (Score 2 or superior)
	
	(9.38 – 14.52)
	
	(20.19 – 27.51)
	(35.26 –
	*

	
	
	
	
	
	61.98)
	

	All symptomatic cases of
	7
	0.97
	31
	4.39
	77.96%
	0.0029

	COVID-19	that	need
	
	(0.39 – 1.99)
	
	(2.98 – 6.23)
	(49.15 –
	*

	ambulatory	assistance	or
	
	
	
	
	90.44)
	

	hospitalization (Score 3 or superior)
	
	
	
	
	
	

	All symptomatic cases of
	0
	0
	7
	0.99
	100%
	0.4967

	COVID-19	that	need
	
	(0 – 0.51)
	
	(0.40 – 2.04)
	(95.42 – 100)
	

	hospitalization (Score 4 or
	
	
	
	
	
	

	superior – Moderate and
	
	
	
	
	
	

	severe cases)
	
	
	
	
	
	


[image: ]* Statistically significant for the study efficacy hypothesis (lower limit ≥ 30)

2.1.7.4 Vaccine-induced cellular immune response

For the Phase I clinical study in healthy adults, the vaccine-induced cellular immune response was assessed using the positive rate indicator of specific T cell response 14 days after vaccination (IFN-γ, IL-6, IL2 and TNF- α) in phase I.
For 72 Phase I subjects, no positive specific T cell response was observed before vaccination. Fourteen (14) days after the first vaccination, the positive rates of IFN-γ in the high dose, medium dose and placebo groups were 20.83%, 45.83% and 8.33%, respectively. There were no statistically significant differences after the first dose in levels IL-6 and IL2. In relation to TNF-α, there was a small increase after immunization, a two-fold increase in the high dose group. The totality of the data did not provide evidence of a dose-response relationship. Based on the results, we did not observe explicit cellular immunity induced by the adsorbed COVID-19 vaccine (inactivated), and further studies should be carried out.
2.2 [bookmark: _1pxezwc]STUDY JUSTIFICATION

Phase III clinical trials for COVID-19 vaccines are focused on evaluating the vaccine’s direct protection against the disease, defined as infection associated with symptoms. These studies constitute the pivot for requesting registration of a vaccine before regulatory authorities.[32] However, there are two main questions about the usefulness of these results in terms of public health that conventional phase III studies cannot answer: protection against serious disease and interruption of transmission.[32,33]. Despite its importance, carrying out phase III clinical trials that have severe cases of COVID-19 as the main endpoint are unfeasible under current circumstances, due to the number of subjects needed and the follow-up time required to observe these cases. Therefore, it is usually chosen to use an endpoint of mild cases of the disease in order to obtain results more quickly and thus offer a response to the epidemic, based on the assumption that if the vaccine is effective in reducing mild cases, it should also be effective for severe cases. But verifying this premise is only possible with population-level studies. On the other hand, there is the possibility of creating a paradoxical effect at the population level of the vaccine: if the vaccine converts mild cases into asymptomatic ones, this could represent an eventual increase in transmission[34]. In order to elucidate these aspects, it is necessary to verify whether the transmission efficiency between symptomatic and asymptomatic people is equal or not. Some authors propose using viral excretion as a possible marker of this effect, which would require collecting a large number of serial samples from each subject, thus creating an enormous practical challenge. Furthermore, the detection of viral genetic material in a sample also does not guarantee that there is a viable virus capable of being transmitted[33]. In this sense, population-level effectiveness studies can provide these answers, by evaluating both symptomatic and asymptomatic cases. This way, the effect of the vaccine on transmission and its contribution to effective control of the epidemic could be assessed.
There are different ways of evaluating vaccine effectiveness, and they usually take place in the post-registration period. Among them, those that have population clusters as their unit of analysis, which generate more information to understand the collective impact of the intervention. Thus, considering the dimension of the current pandemic where there is an expectation of mass vaccination of significant parts of the population, assessments of vaccine effectiveness are critical to complement conventional phase III studies and consequently allow the foundation of a public health strategy based on vaccination to control the COVID-19 pandemic. Additionally, one of the greatest challenges in evaluating population interventions such as a vaccine, in the context of an ongoing epidemic, lies precisely in establishing control groups, which implies denying the vaccine intervention to segments of the population. In a previous epidemic situation, the Ebola epidemic in Africa in 2015, this ethical questioning led to proposing study designs that would allow access to the new intervention to the entire study population. [35] Among the alternatives proposed, one of the most interesting was the use of stepped-wedge implementation studies that guarantee delivery of the intervention to all subjects, ensuring control to carry out comparisons through monitoring of clusters before and after the intervention. [36] Ebola vaccination was implemented in Sierra Leone even before the rVSV∆G-ZEBOV-GP vaccine was registered in the study called STRIVE [37].
Stepped-wedge implementation studies are usually considered adequate from a methods point of view when three conditions are met:
· The intervention is more likely to cause more benefit than harm;

· All subjects can receive the experimental intervention at some point; and
· The design is preferable for practical reasons. [38]

In the case of this study proposal, existing data ensure that the safety profile of the inactivated COVID-19 vaccine product is very favorable, being among the safest advanced-stage vaccines in the world. Furthermore, it has already been used as an emergency in the country of origin with several tens of thousands of people vaccinated without any evidence of serious adverse reactions, whether early or late, nor of vaccine-associated enhanced disease, a risk that remains theoretical. Additionally, the neutralizing antibody immune response produced by vaccination continues to be considered as the main protective mechanism against SARS-CoV-2 [39]. Thus, when considering the first condition, the risk appears minimal and the potential benefit considerable. Regarding the second condition, the vaccine can be offered to all residents in the study area, although, as it involves adherence to vaccination (i.e., there will be no obligation), it can only be guaranteed that all clusters will have the same access. Finally, regarding the third condition, the use of a cluster model allows for large-scale population assessments that studies with individual randomization do not allow. Natural differences in coverage, whether due to portions of the population being ineligible (e.g. children) or preferring not to participate in the research, make it possible to evaluate populations with different vaccination coverage to determine coverage levels associated with potential indirect effects on the population. This type of information will be essential in determining how to implement vaccination and relax other control measures as soon as vaccines become more available. Thus, this study, even though it is exceptional for proposing large-scale vaccination before product registration, can bring benefits to the study population and scientific knowledge that will support decisions to implement vaccination to control the COVID-19 pandemic. The recent increase in cases in Europe and the resurgence of the epidemic’s impact in the United States and Brazil (see https://covid19.who.int/ for details on these trends) show that there is an urgency to generate knowledge about vaccine effectiveness.
2.3 [bookmark: _49x2ik5]OBJECTIVES

2.3.1 [bookmark: _2p2csry]PRIMARY OBJECTIVES

· To assess the effectiveness of administering two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac to individuals with 18 years of age or over to decrease the incidence of symptomatic COVID-19 cases in groups from week six onwards after the introduction of vaccination until the first quarter (13th week) of the study.

2.3.2 [bookmark: _147n2zr]SECONDARY OBJECTIVES

Evaluation of effectiveness

a. To evaluate the effectiveness of administering at least two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac to individuals with 18 years of age or older to decrease the incidence of symptomatic COVID-19 cases in groups from week six onwards after the introduction of vaccination in the 2nd study quarter (26th week), 3rd (39th week), 4th (52nd week), 5th (65 weeks), 6th (78 weeks), 7th (91 weeks) and 8th (104 weeks).
b. To evaluate the effectiveness of administering at least two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac to individuals with 18 years of age or older to decrease the incidence of symptomatic COVID-19 cases in groups from week six onwards after the introduction of vaccination according to immunization status in each study quarter.
c. To evaluate the effectiveness of administering at least two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac to individuals with 18 years of age or older to decrease the incidence of symptomatic COVID-19 cases in groups from week six onwards after the introduction of vaccination according to the presence of antibodies against SARS-CoV-2 before immunization per study quarter.
d. To evaluate the impact of vaccination coverage on the effectiveness of administering two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac in individuals aged 18 years or older to reduce the incidence of symptomatic cases of COVID-19 in groups up to the first study quarter.
e. To evaluate the effectiveness of administering at least two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac to individuals with 18 years of age or older to decrease the incidence of hospitalization and death by COVID-19 in groups from week six onwards after the introduction of vaccination according to immunization per study quarter.
f. To assess trends in the incidence of COVID-19 between the study area and other municipalities belonging to the same geographic microregion per study quarter.

Evaluation of safety


g. To evaluate severe cases of COVID-19 in subjects who have received at least one dose of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac throughout the study

h. To assess Serious Adverse Events and Adverse Events of Special Interest in subjects who have received at least one dose of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac throughout the study

Evaluation of acceptability

i. To evaluate the vaccination acceptance rate in groups in which immunization with the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac is offered.

j. To evaluate the adherence rate to the vaccination schedule in groups in which immunization with the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac is offered.

2.3.3 [bookmark: _3o7alnk]EXPLORATORY OBJECTIVES


a. To assess the viral variants circulating in the population before, during and after the introduction of vaccination in the community, checking potential differences between vaccinated and unvaccinated individuals.

2.4 [bookmark: _23ckvvd]GENERAL STUDY DESIGN

This is an open stepped-wedge cluster randomized clinical trial to evaluate the effectiveness of the two-dose vaccination schedule with the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac.

The clusters are defined based on geographic location within the urban area of ​​a municipality. The limits of each cluster were defined based on focus groups that consider the following axes:

· Relational dynamics and population clustering
· Historicity of the occupation
· Appropriation and use of space and feeling of belonging
· Social and economic factors
· Access and circulation routes

The clusters are organized into four groups, in each of these groups an attempt is made to allocate clusters with different characteristics and which, as far as possible, are not contiguous. The definition of these clusters is detailed in Annex B. These groups of clusters will be drawn to define the order in which vaccination will be offered to each resident.

Vaccination will be offered to healthy people and/or people with clinically controlled disease, of both genders, aged 18 or over, residing in each of the clusters according to the time drawn for the key to which the cluster belongs. All people residing in these clusters will be informed about locations, days and times available for vaccination through a messaging system, leaflets, folders, sound cars, consultation stations for subjects located in strategic points in the city, or even consultation on websites on the internet and social networks. At vaccination sites, an Informed Consent Form will be offered before proceeding with vaccination. Vaccination of pregnant women and those who are breastfeeding, as well as those intending to become pregnant within three months after vaccination, will not be permitted. All people will collect a sample to evaluate antibodies against SARS-CoV-2 before vaccination.

Surveillance of incident cases of COVID-19, including hospitalizations and deaths from this disease, will serve as one of the main indicators to evaluate study endpoints. In this sense, the study will use existing surveillance indicators reported to health authorities to verify cases. Records from health units in the region can complement information on incident cases. Each of the cases will be assigned to a cluster according to its place of residence and, depending on the cluster, it will be assigned to a group to carry out its analysis. The primary monitoring of effectiveness will be for one quarter with subsequent quarterly cuts until completing two years.

There is no isolated criterion to determine whether vaccine effectiveness is satisfactory. Vaccination coverage will be one of the factors that can greatly influence this effectiveness. Therefore, it is expected that there will be a correlation between both parameters: effectiveness and vaccination coverage. For the present study, it is expected that the reduction in cases will be at least 50% of vaccination coverage in a given cluster
or group. Thus, a cluster with 60% vaccination coverage is expected to reduce cases in at least 30%.

3 [bookmark: _ihv636]METHODS
3.1 [bookmark: _32hioqz]STUDY SITES

The study will be carried out in the urban area of ​​the municipality of Serrana, with a population of around 40 thousand inhabitants, where there is an established surveillance program with sample collection accessible to the population. In this municipality, conditions will be established to offer vaccination to residents in a safe manner, respecting social distancing and the recommendations of health authorities. Contact details for study sites can be found in Annex A.

3.2 [bookmark: _1hmsyys]VACCINATION STUDY SUBJECTS

To access vaccination, healthy subjects and/or those with a clinically controlled disease, of both sexes and aged 18 years or older, residing in one of the clusters will be able to participate in accordance with the order established for the group of clusters. The criteria for entry (inclusion and exclusion) in the study must be verified before administering each of the two doses of the basic immunization schedule. Subjects must meet all inclusion criteria and not meet any of the exclusion criteria, described below:

3.2.1 [bookmark: _41mghml]INCLUSION CRITERIA

The following criteria must be met in order for a subject to be included in this clinical trial:
a. Adults 18 years of age or older;

b. Live in the study area;

c. Demonstrate the intention to participate in the study, documented by the subject’s signature of the Informed Consent Form.

3.2.2 [bookmark: _2grqrue]EXCLUSION CRITERIA

Subjects that fulfill any of the following criteria will be excluded from this study:

a. Evidences of uncontrolled active neurological, cardiac, pulmonary, hepatic or renal disease, according to anamnesis or physical examination. Significant changes in treatment or hospitalizations due to worsening of the condition in the last three months are indicators of uncontrolled disease;
b. Diseases with compromised immune system, including: neoplasms (except basal cell carcinoma), congenital or acquired immunodeficiencies and uncontrolled autoimmune diseases according to anamnesis or physical examination; Significant changes in treatment or hospitalizations due to worsening of the condition in the last three months are indicators of uncontrolled disease;

c. Behavioral, cognitive, or psychiatric illness that, in the opinion of the principal investigator or medical representative, affects the subject’s ability to understand and collaborate with the requirements of the study protocol;

d. History of any considered abusive use of alcohol or drugs in the last 12 months prior to study enrollment that has caused medical, professional or family problems, as indicated by the medical history;

e. History of severe allergic reaction or anaphylaxis to the vaccine or study vaccine components;

f. History of asplenia;

g. Participation in another clinical trial with administration of the investigational product during the six months preceding its inclusion in this study or scheduled participation in another clinical trial in the two years following enrollment;

h. Previous participation in a COVID-19 vaccine evaluation study or previous exposure to a COVID-19 vaccine;

i. Make use of immunosuppressive therapies six months prior to inclusion in the study or schedule use of immunosuppressants within two years of inclusion in the study. The following therapies are considered immunosuppressive: antineoplastic drugs, radiotherapy, immunosuppressants to induce tolerance to transplants, among others.

j. Having received blood products (transfusions or immunoglobulins) in the last three months prior to inclusion in the study, or schedule administration of blood products or immunoglobulins within six months of study enrollment; The dose of corticosteroids considered immunosuppressive is the equivalent to prednisone at a dose of 20 mg/day for adults, for more than a week; The continuous use of topical or nasal corticosteroids is not considered immunosuppressive;

k. Have received blood products (transfusions or immunoglobulins) in the last three months prior to inclusion in the study, or schedule administration of blood products or immunoglobulins within two years of inclusion in the study.

l. Suspected or confirmed fever within 72 hours prior to vaccination or an axillary temperature greater than 37.8°C* on the day of vaccination (enrollment may be postponed until subject completes 72 hours without fever);

m. Possible or confirmed case of COVID-19 on the day of vaccination (vaccination may be postponed until subject completes 72 hours without symptoms or the diagnosis is ruled out);

n. Having received a live attenuated virus vaccine in the last 28 days or an inactivated vaccine in the last 14 days prior to study enrollment, or having immunization scheduled for the first 28 days after study enrollment;
o. Having a history of bleeding disorders (e.g., clotting factor deficiency, coagulopathy, platelet dysfunction), or prior history of significant bleeding or bruising after IM injection or venipuncture;
p. Any other condition that, in the opinion of the principal investigator or medical representative, may jeopardize the safety or rights of a potential subject or prevent them from complying with this protocol.

· The temperature measured with a temporal artery thermometer is considered equivalent to the axillary temperature.

3.3 [bookmark: _vx1227]ENDPOINTS

3.3.1 [bookmark: _3fwokq0]PRIMARY ENDPOINTS

· General incidence density of symptomatic cases of COVID-19 in the groups before and after the sixth week of vaccination introduction in the first study quarter.

· Incidence density of symptomatic cases of COVID-19 among vaccinated and unvaccinated people in the first study quarter.

3.3.2 [bookmark: _1v1yuxt]SECONDARY ENDPOINTS

The secondary effectiveness endpoints are:

· General incidence density of symptomatic cases of COVID-19 in the groups before and after the sixth week of vaccination introduction for two years. Assessments will be carried out for the second, third, fourth, fifth, sixth, seventh and eighth study quarter.

· General incidence density of symptomatic cases of COVID-19 in the groups before and after the sixth week of introduction of vaccination according to immunization.

· General incidence density of symptomatic cases of COVID-19 in the groups after the sixth week of introduction of vaccination according to the presence of antibodies against SARS-CoV-2 before immunization.

· General incidence density of symptomatic cases of COVID-19 in the groups according to vaccination coverage up to the first study quarter.

· General incidence density of hospitalizations and deaths by COVID-19 in the groups before and after the sixth week of introduction of vaccination according to immunization.

· Moving average of COVID-19 cases reported in the study area and in other municipalities belonging to the same geographic microregion.

The secondary safety endpoints are:

· Frequency (n, %) of severe cases of COVID-19 in subjects who have received at least one dose of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac throughout the study.

· Frequency (n, %) of Serious Adverse Events and Adverse Events of Special Interest in subjects who have received at least one dose of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac throughout the study.
· 


The secondary acceptability endpoints are:

· Vaccination acceptance rate in clusters in which immunization with the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac is offered.

· Adherence rate to the vaccination schedule in clusters in which immunization with the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac is offered.

3.3.3 [bookmark: _4f1mdlm]EXPLORATORY ENDPOINTS

· Frequency (n, %) of viral variants circulating in different study periods.

3.4 [bookmark: _2u6wntf]INTERVENTION

3.4.1 [bookmark: _19c6y18]FINAL COMPOSITION AND FORMULATIONS OF THE ADSORBED    COVID-19   VACCINE (INACTIVATED)
PRODUCED BY SINOVAC

The vaccine developed by Sinovac Research & Development Co., Ltd. is a preparation made from the new coronavirus (strain CZ02) and cultivated in African green monkey kidney cells (Vero Cell). Following cultivation and harvesting, the viral suspension is inactivated, concentrated, purified and adsorbed by alum hydroxide. It contains the new SARS-CoV-2 coronavirus, alum hydroxide, disodium hydrogen phosphate, sodium dihydrogen phosphate and sodium chloride. Its trade name is: CoronaVac 0.5mL/dose containing 600SU of SARS-CoV-2 virus antigen. The vaccine is injected intramuscularly, and the basic vaccination schedule is two doses, with an interval of two weeks between them.

The SARS-CoV-2 virus is inactivated twice to ensure biosafety. Inactivation is carried out with the addition of β-propiolactone to the virus collection liquid in a ratio of 1:4000 (V/V) for 12-24 hours of inactivation at 2-8°C. The liquid collected from inactivation is then discarded with β-propiolactone in a ratio of 1:4000 and formaldehyde solution in a ratio of 1:2000 for subsequent treatment at 2-8°C for 2-8 hours, obtaining the liquid with inactivated SARS-CoV-2.
The defined inactivation process parameter of inactivating 9 batches of inactivation liquid and performing inactivation verification must be followed. The results demonstrate that following the defined inactivation process, the SARS-CoV-2 virus can be completely inactivated, which demonstrates that the inactivation process is stable.


3.4.1.1 ADSORBED COVID-19 VACCINE (INACTIVATED) PRODUCED BY SINOVAC

It contains the new inactivated SARS-CoV-2 coronavirus, alum hydroxide, disodium hydrogen phosphate, sodium dihydrogen phosphate and sodium chloride.
3.4.1.1.1 Pharmaceutical form and package

The final product will be supplied in a pre-filled syringe containing 0.5 mL of injectable solution that corresponds to one dose of the vaccine.

3.4.1.1.2 Dose/Administration/Storage

The vaccine storage temperature, as indicated on the vial label, is 2 to 8°C. The vaccine dose corresponds to 0.5 mL. The recommended injection site is the deltoid of upper arm by intramuscular injection. The basic immunization schedule is two doses with a two-week interval.
3.4.1.1.3 Vaccine batches

A single vaccine production batch will be used in this study.

3.4.1.2 Indications for use/Contraindications/Warnings/Precautions

Until it receives marketing authorization for a specific indication, the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac is for investigational use and it should only be administered to subjects in a clinical trial conducted in accordance with applicable Federal Regulations and with the inclusion and exclusion criteria specified in a Research Protocol previously approved by the relevant regulatory and ethical entities.
As many of the effects related to the administration of this investigational vaccine are unknown, there may be an increased risk of onset of adverse events if the subjects receive other experimental or investigational drugs. For this reason, it is essential that subjects receiving the vaccine viruses do not participate in any other studies with investigational products during this study.
3.4.1.3 Label of the investigational product

Labels of the investigational product will be elaborated in compliance with current regulation. Samples of these labels are shown in Annex B.
3.4.2 [bookmark: _3tbugp1]INTERVENTIONS	OR	CONCOMITANT	TREATMENT	REGIMES	PERMITTED,	NOT	RECOMMENDED AND PROHIBITED

There are no prohibited medicinal products in this protocol. However, use of the following products is not recommended during the four weeks (28 days) following administration of the investigational product:
· Any drug or vaccine under investigation other than the one used in this study; 
· Chronic administration (≥14 days) of systemic corticosteroids (defined as administration equivalent to 10 mg or more of prednisone per day), immunosuppressants or other immunomodulating drugs;
· 

· Any licensed vaccine;

· Immunoglobulins and/or any blood product.

If the use of any of these products in the first four weeks (28 days) following vaccination is essential, they should be administered under medical guidance and the event should be recorded in the subject’s case report form.
If this use occurred after the first dose and before the second dose, the second dose will not be administered.

If the team at the study site identifies the need for additional immunization of a subject, in compliance with Ministry of Health recommendations, they may be referred for vaccination after the four-week (28-day) time frame following the vaccination under this protocol.
Use of other vaccines, even experimental ones, intended to prevent COVID-19 is not recommended during the study follow-up period. Any such use during the study should be recorded in the subject’s case report form.
[bookmark: _28h4qwu]
3.4.3 [bookmark: _nmf14n]PROCEDURES TO ASSESS TREATMENT COMPLIANCE

[bookmark: _37m2jsg]1.	Treatment under this research protocol is the administration of the investigational product, which will be carried out by a member of the study team.
3.5 [bookmark: _1mrcu09]PROCEDURES FOR SUBJECTS IN VACCINATION ACTIONS

3.5.1 [bookmark: _46r0co2]PROCEDURES FOR STUDY IMPLEMENTATION

After the study is released, the potential subjects that present themselves will be received by the local team of researchers and will be asked about their age group, place of residence and underlying diseases. Participation in observational studies (e.g., cohorts) will not be a deterring factor for volunteering in this study, since there are no interventions in such studies that might interfere with this clinical trial.

If there is no initial deterring factor for participation in the study, the researchers will provide general information about the study and will obtain the Informed Consent Form (ICF) as per the applicable law. The informed consent process is described in Section ‎4.3.1. If there is a temporary condition that constitutes an exclusion criterion, the potential subject may be called again for the enrollment visit when this condition no longer exists.
A subject will be considered enrolled in the study at the time they are vaccinated (Day 0).

3.5.2 [bookmark: _2lwamvv]DESCRIPTION OF PROCEDURES FOR VACCINATION VISITS (V1 AND V2)

At the vaccination visits (V1 and V2), the inclusion and exclusion criteria and their eligibility will be checked through clinical history and physical examination at V1 and will be reviewed at V2. Once considered eligible, the subject will be vaccinated at this same visit and this will be considered Day 0. V1 can be divided, making it possible to present and sign the ICF, as well as obtain some demographic, anthropometric and relevant medical history data. Vaccination visit 2 (V2) is scheduled to occur four weeks (+/- 2-week interval) after vaccination visit 1 (V1). The vaccination visit is mandatory for all volunteers.



Procedures:
a. Introduce the study to the potential subject, perform the informed consent procedure and document the decision to participate in the ICF (only on V1, may happen up to 3 days before vaccination);

b. Obtain demographic data, determine pre-existing medical conditions and use of concomitant medications (only on V1, can be performed up to three days before vaccination);

c. Measure vital signs, perform anamnesis and complete physical examination;

d. Check clinical inclusion and exclusion criteria;

e. Collect blood samples;

f. Perform the vaccination (see section 3.5.3);

g. Guide the subject regarding possible adverse reactions and health care locations;

h. Monitor the subject for 30 minutes after vaccination;

i. Provide guidance on seeking health services in case of fever or other symptoms of COVID-19 or adverse events;

Subjects with childbearing potential should undergo the following procedures prior to vaccination:

j. Test for the detection of β-hCG;

k. Revision of pregnancy risk (see section 3.4.3);

3.5.3 [bookmark: _111kx3o]VACCINATION

The study physician or their delegate will authorize subject enrollment on the day of vaccination. The research team member performing the vaccination will verify that all previous procedures have been carried out and that the subject is eligible for vaccination. Therefore, the study vaccination will be carried out and this procedure will be recorded. It is recommended that each dose of the vaccine is applied in different arms. Booster doses will be indicated in accordance with medical-regulatory recommendations and made available according to the vaccination schedule.

3.5.4 [bookmark: _3l18frh]SUBJECT FOLLOW-UP

Each subject will be monitored directly for 30 minutes after vaccination to check for immediate reactions.

3.5.5 [bookmark: _206ipza]PROCEDURES IN CASE OF MISSING THE DATE OF THE SECOND VACCINATION

If the volunteer does not attend the location and scheduled dates for the second vaccination, the research team will attempt to contact the subject via a messaging system to establish contact with the subject and check whether there was any adverse event that prevented the subject from attending the vaccination. If the subject attends the vaccination site, the second vaccination can be carried out as long as the V2 window is respected. This visit may be carried out at designated locations or even at the municipality’s health services or at the subject’s home, if authorized.

3.6 [bookmark: _4k668n3]DIAGRAM OF STUDY PROCEDURES FOR VACCINATION

The period of stay in the study for each subject will be approximately six weeks 
after vaccination, which will be considered as Day 0 (Visit V1).

[bookmark: _2zbgiuw]The study diagram is presented in Table 8.
Table 8 Diagram of study procedures





























	Type of visit
	Enrollment
	Vaccination 2

	Visit
	V1
	V2

	Visit schedule
	0
	V1 + 4 w (±2 w)

	Procedures
	
	

	Informed consent*
	X
	

	Revision of inclusion and exclusion criteria
	X
	X

	Medical history
	X
	

	Vital signs
	X
	X

	Weight, height and waist circumference*
	X
	

	Revision of risk of pregnancy **
	X
	X

	Evaluation of adverse events
	
	X

	Intervention
	
	

	Vaccination
	X
	X

	Evaluation of safety
	
	

	β-hCG in urine **
	X
	X

	SARS-CoV-2 specific assessment
	
	

	Qualitative test for detection of anti-SARS-CoV-2 antibodies by Chemiluminescence
	X
	

	Samples for immunity testing
	X
	X

	Volume of blood collected (mL)
	
	

	All subjects
	8.5
	8.5






















· It can be carried out up to three days before the first vaccination
** For women of childbearing potential.

3.7 [bookmark: _1egqt2p]SOURCE POPULATION AND RECRUITMENT AREA

The study will be widely disseminated among the communities that are part of the study area. There will be different ways of communicating the study including meetings with community leaders, printed and audiovisual material to be presented and distributed among residents of the study area.
Specific information about vaccination locations and times for each clusterwill be provided through printed material that can be distributed in the cluster’s homes, or with sound cars that travel along the cluster’s public roads, or through a messaging system, information on websites, social media and consultation posts in strategic city locations.

Instituto Butantan will provide a website with contact information of all subject research sites available for individuals who wish to participate. All advertising materials regarding the study will be forwarded for prior approval by the Research Ethics Committee.

It is possible that employees or students of the health care or educational institutions linked to the research sites who meet the inclusion criteria and have no exclusion criteria, and are interested in participating in the study, participate in it. In these cases, the study team will verify whether the potential subject has any dependency relationship with the principal investigator or with the discipline to which the principal investigator belongs. In such cases, the right to refuse without any penalties is guaranteed.










3.8 [bookmark: _3ygebqi]ALLOCATION OF CLUSTERS

[bookmark: _2dlolyb]3.8.1    GENERATION OF ALLOCATION SEQUENCE

Clusters will be distributed in groups that result in a balanced distribution of the population and with diversity in cluster characteristics. These groups are described in Annex B.

The allocation of the groups’ vaccination order will be carried out at a public event with community leaders, whether in person or online. For each step, a group of clusters will begin vaccination.
[image: ]


[bookmark: _sqyw64]Figure 4. Vaccine introduction sequence in steps. Each step will start a set of clusters.

3.9 [bookmark: _3cqmetx]DATA COLLECTION

Each study subject will have an individual research record that will be used as a source document. In this record, data from medical and nursing appointments should be recorded, such as: blood sample collections, laboratory results, among other documents related to the study. All source documents must be kept in the research site safely in order to maintain subject confidentiality.
All information relevant to data analysis will be collected on Case Report Forms (CRF). Identifying information such as name, identity document, address, telephone number, among others, will not be recorded in any CRF. I
dentification of the subjects in the CRF will only be through the individual ID generated by the system. This study will use a system of electronic capturing of data to record information on CRFs. Data entry should be done only by authorized members of the study team using an individual password with an electronic signature. Electronic CRFs will be stored on a secure server designated by the sponsor.

3.10 [bookmark: _1rvwp1q]ANALYSIS AND DATA PROCESSING PROGRAM

The data will be recorded directly and exclusively by the research sites in electronic CRFs in the OpenClinica® Enterprise program (OpenClinica, Waltham, MA, United States), installed locally on the sponsor’s server, validated and used by several American and European institutions. The database for the statistical analyses will be extracted directly from the OpenClinica® Enterprise program. The main statistical analysis program for the study will be R, although other statistical programs may be used.





3.11 [bookmark: _4bvk7pj]DATA ANALYSIS PLAN, INCLUDING STATISTICAL METHODOLOGY

3.11.1 [bookmark: _2r0uhxc]DEFINITION OF POPULATIONS TO BE ANALYZED

To comply with the study objectives, different data sets will be evaluated according to the nature of the endpoint.

Cluster population

Permanent resident population, by self-declaration, in geographic areas demarcated as clusters.

Acceptability population

All screened subjects who signed the informed consent form and who are eligible to participate in the study, regardless of whether they have received the vaccine or not.

Unvaccinated population

Unvaccinated population is defined as all residents in the geographic areas demarcated as clusters who have not received any dose of study vaccine for any reason. It includes people who are not eligible for vaccination, people who have not yet had the opportunity to be vaccinated, people who refuse vaccination and people who are residents who were not available for vaccination during the period stipulated by the study.

Safety population
The safety population is defined as all included subjects who have received at least one dose of the study vaccine and have safety data available.

Per-Protocol population (PP)

The Per-Protocol population is defined as all subjects who: meet the inclusion criteria (Section 3.2.1) and do not meet any exclusion criteria (Section 3.2.2); receive two doses of the investigational product, according to the basic immunization schedule, within the period recommended by the protocol, under the handling and administration conditions recommended by the manufacturer (Section 3.4.1.1.2) and do not use medications restricted by the protocol (Section 3.4.2).

Subjects will remain in the Per-Protocol population until a major or critical deviation occurs (e.g. receiving another COVID-19 vaccine) and will contribute to the follow-up time for per-protocol analyses until the exclusion event. If the subject does not have any relevant protocol deviation, they will contribute until the end of their follow-up. The Per-Protocol analysis is the main effectiveness analysis of the study.

Intention-to-Treat population

The Intention-to-Treat population will include all randomized subjects who receive at least one dose of the investigational product. The Intention-to-Treat analysis is considered a secondary effectiveness analysis for this study.







3.11.2 [bookmark: _1664s55]DESCRIPTIVE METHODOLOGY

All data collected will be summarized and/or listed in the pre-vaccination and post-vaccination periods for each group. Descriptive statistics include mean, standard deviation, median, and minimum and maximum values for continuous variables; and numbers and proportions per group for categorical variables.

Unless otherwise specified, a two-tailed 5% significance value will be used for statistical tests and confidence intervals. Exact confidence intervals will be used for univariate summaries of dichotomous variables. The summaries will be presented per group and per time, whenever relevant.

The incidence of COVID-19 defined as person-week cases before (pre-vaccination period) and after vaccination (post-vaccination period) will be evaluated, considering the groups as the
unit of analysis. The incidence of COVID-19 will be assessed in the same way, in vaccinated and unvaccinated people.

Baseline demographic, anthropometric and prior exposure to SARS-CoV2 data will be presented descriptively. In relation to race or ethnic origin, the subject’s self-declaration will be considered. Analyses can be carried out according to age range and group.

All adverse events will be coded with the MedDRA dictionary and tabulated by System Organ Class (SOC), preferred term (PT) and allocation group.

Subject distribution including numbers of people enrolled, screened and vaccinated will be summarized and presented in the CONSORT diagram, including study discontinuation. Causes of failed screening and discontinuation will be described.

3.11.3 [bookmark: _3q5sasy]PRIMARY EFFECTIVENESS ANALYSIS

Vaccination effectiveness will be estimated with the mixed Poisson regression model, considering the group as a random effect, when applicable. 

3.11.4 [bookmark: _25b2l0r]SAFETY ANALYSES

The safety analyses will include all consenting subjects who received at least one dose of the investigational product. A descriptive safety analysis will be performed for all serious adverse events and adverse events of special interest according to intensity and causality. All adverse events will be coded with the MedDRA dictionary and tabulated by System Organ Class (SOC) and preferred term (PT).
In addition, lists will be presented with all serious adverse events and adverse events of special interest according to: causality, intensity, predictability, evolution and endpoint.






3.11.5 [bookmark: _kgcv8k]ACCEPTABILITY ANALYSIS

 Vaccination acceptance rates per 1000 inhabitants and adherence rates to the immunization schedule recommended by this study protocol (two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac) per 1000 inhabitants will be obtained for each study group.

3.11.6 [bookmark: _34g0dwd]MANAGEMENT OF ABSENT/MISSING DATA

[bookmark: _1jlao46]Absent or missing data will not be imputed for the primary per-protocol effectiveness analysis. Therefore, the analyses exclude subjects with missing or non-evaluable data. If there is an excessive amount of missing data or if there is some kind of pattern between the missing data, additional statistical tools can be implemented.

MONITORING OF STUDY DATA

[bookmark: _43ky6rz]3.12.1 CRITERIA FOR STUDY SUSPENSION OR INTERRUPTION

If the occurrence of adverse events is considered unacceptable, or if there is early evidence of very high or very low effectiveness, administration of IP will be suspended until the sponsor reviews the available data.

Administration of the investigational product will resume if the revision by the sponsor results in such recommendation after communication to the Research Ethics Committee. If product administration is terminated at the time of the abovementioned occurrences, the sponsor may review the data and make recommendations for monitoring the subjects.

Reports with safety data and changes in the status of administration of the investigational product (suspended/resumed) will be submitted to the Research Ethics Committee in accordance with institutional policies.

These criteria are considered as minimum and the decision to suspend the administration of the investigational product may be taken based on any other criteria considered relevant by the investigator and/or the Research Ethics Committee. Likewise, regulatory authorities or the Sponsor may suspend product administration if there is a major concern about the safety of the vaccine.

3.12 [bookmark: _2iq8gzs]EVALUATION OF SAFETY

3.12.1 [bookmark: _xvir7l]DEFINITIONS

The definitions of adverse events follow Good Clinical Practice recommendations and the International Council for Harmonisation (ICH) E2A Guide on Clinical Safety Data Management [45].

3.12.2 Adverse event

In this study, an adverse event will be defined as any unfavorable medical occurrence that occurs in a vaccinated subject and that does not necessarily have a causal relationship with the administration of the vaccine. Therefore, an adverse event can be any unfavorable and unintended sign, symptom or illness (including an abnormal finding on laboratory tests) that is temporally associated with the vaccination product, whether or not it is considered related to the vaccination product.


3.12.2.1 Serious Adverse Event

In this study, a Serious Adverse Event (SAE) will be defined as any adverse event that results in any of the following outcomes in patients who were administered at least one dose of the vaccine [46].

· Death.

· Threat to life: there is a risk of death at the time of the event;
· Hospitalization or extension of existing hospitalization: hospitalization is a hospital care that requires a hospital stay. It also includes an extension of hospital stay due to an adverse event;
· Significant or persistent disability: a substantial interruption in a person's ability to carry out normal life occupations;
· Congenital anomaly;

· Any suspected transmission of an infectious agent via a medicinal product;

· Clinically significant event: any event resulting from the use of medication that requires medical intervention to avoid death, risk to life, significant disability or hospitalization.

An adverse event needs to fulfill at least one of the abovementioned criteria to be considered a Serious Adverse Event. The classification of an adverse event as a Serious Adverse Event does not depend on its causal relationship with the product of the vaccination.

3.12.2.2 Adverse Reaction

In this study, all adverse events that present a reasonable causal relationship with the investigational product will be considered adverse reactions.

3.12.2.3 Pre-existing conditions/worsening of pre-existing condition

Current stable medical conditions at the subject’s enrollment visit must be reported in the research subject’s individual record and will not be considered adverse events. Worsening of a pre-existing condition will be defined as an adverse event and should be evaluated as such. An adverse event arising from the worsening of a pre-existing condition will be considered resolved when the pre-existing condition returns to its baseline condition recorded at the enrollment visit.

3.12.3 [bookmark: _3hv69ve]MONITORING OF ADVERSE EVENTS

The principal investigator or their medical representative should include in their evaluation of adverse events:

· Classification of its severity (see section 3.16.1.2);

· Classification of its intensity (see section 3.13.3);

· Classification of its causal association with the investigational product (see section 3.13.4);

· Measures taken;

· Its evolution until outcome or termination of participation in the study.



3.12.4 [bookmark: _1x0gk37]CLASSIFICATION OF INTENSITY
[bookmark: _4h042r0]
[bookmark: _2w5ecyt]The intensity of clinical adverse events will be classified using a numerical scale from 1 to 4, according to TABLE 11, created based on the ‘Toxicity Grading Scale for Healthy Adult e Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials’ guide by the US Food and Drug Administration (FDA) and the ‘Common Terminology Criteria for Adverse Events - Version 5.0’ guide by the National Cancer Institute – National Institutes of Health (NCI/NIH).
[bookmark: _1baon6m]Table 9 Classification of intensity of clinical adverse events and other signs and symptoms. 

	Adverse event
	Grade 1
	Grade 2
	Grade 3
	Grade 4

	Anosmia
	Present
	-----
	-----
	-----

	

Dysgeusia/Ageusia
	Changes in taste, but no dietary changes
	Changes in taste with dietary changes (e.g. oral supplements); unpleasant or noxious taste; loss of
taste
	

-----
	

-----

	Disease or clinical adverse event (as defined by the applicable standards)
 and other signs and symptoms
	

Does not interfere with activities
	
It interferes little in activities and does not require medical intervention
	
Prevents daily activities and requires medical intervention
	Visit to the emergency room*
OR
Hospitalization


· Requires 12+ hours of hospitalization in the ward or emergency room to manage the adverse event.
All cases of death will have their intensity classified as Grade 4.

The highest intensity reported for an adverse event, until its resolution or outcome, will be the intensity used to carry out the study analyses.
3.12.5 [bookmark: _3vac5uf]CLASSIFICATION OF CAUSAL RELATIONSHIP

All adverse events must be classified by the principal investigator or their medical representative as to their causal relationship with the investigational product, according to the classification adapted from the ‘Uppsala Monitoring Centre’ of the World Health Organization (WHO-UMC) [47], described in TABLE 12.
The sponsor may request additional clarification from the principal investigator to justify the causal relationship attributed to the event. The causal relationship may also be reviewed at the request of the Independent Data and Safety Monitoring Board upon written justification.









[bookmark: _2afmg28]Table 10 Classification of the causal relationship of Adverse Events with the investigational product

	Reasonable causal relationship
	Unreasonable causal relationship

	Adverse Event considered as an Adverse Reaction
	Adverse Event cannot be considered as an Adverse Reaction.

	Certain
	Likely
	Possible
	Unlikely
	Unrelated

	Event or change (abnormal value) in laboratory examination, with a plausible temporal relationship in relation to the administration of the intervention;
	A clinical event, including a change (abnormal value) in a laboratory test, with a reasonable temporal relationship in relation to the administration of the intervention;
	A clinical event, including a change (abnormal value) in a laboratory test, with a reasonable temporal relationship in relation to the administration of the intervention;
	A clinical event, including a change (abnormal value) in a laboratory test, which due to the timing of the administration of the intervention makes a relationship unlikely, but not impossible;
	A clinical event, including a change (abnormal value) in a laboratory test, which due to the timing of the administration of the intervention means that there is no relationship;

	It cannot be explained by concomitant illness or another intervention or medication;

The event is pharmacologically or phenomenologically defined (i.e., an objective and specific disorder or a pharmacologically recognized phenomenon);
	Unlikely attributed to a concomitant illness or another intervention or medication;
	It can be explained by concomitant illness or other interventions or medications;
	Another disease or drug provides a plausible explanation
	Another disease or drug provides a plausible explanation
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	The response to interruption or withdrawal is pharmacologically or pathologically plausible;
	The response to interruption or withdrawal is clinically reasonable;
	Lack of information or even lack of clarity regarding the withdrawal or interruption of
treatment
	

	Satisfactory re-exposure if necessary
	Re-exposure not required



3.12.6 [bookmark: _pkwqa1]IDENTIFICATION AND REPORTING OF ADVERSE EVENTS

Safety monitoring in this study will include clinical and laboratory evaluations of subjects, covering adverse events, reasonably related or not, to the use of at least one dose of the vaccine.

Initially, subjects will be observed at the study site for 30 minutes after each vaccination and will be instructed to seek municipal health services for any adverse reaction within seven
(7) days after the last dose of vaccination. 
Subjects will be able to contact the study team 24 hours a day for the duration of the study through a telephone number for guidance and referrals. If there is a need for medical care, it will be provided in the municipality’s Emergency Care Unit or in the Basic Health Units, depending on its severity.

3.12.6.1 Report of adverse events

All adverse events that are identified during the study must be recorded in a source document. Adverse events that have a reasonable causal relationship with the investigational product, i.e., adverse reactions, must be reported to the sponsor using the adverse event case report form (CRF) within seven calendar days of its reporting to a study team member. Updates on an adverse event should be recorded as soon as new information is available up to its outcome (recovered, recovering, recovered with sequelae, lost to follow-up, not recovered, or death).

3.12.6.2 Urgent reporting of events of special interest

The Urgent Reporting of Events of Special Interest aims to inform the sponsor, other investigators and regulatory bodies about new data regarding serious reactions or occurrences that require special monitoring. The Priority List of Adverse Events of Special Interest in COVID-19 vaccines prepared and updated by Brighton Collaboration [48] is included in the events of special interest.  In this study, the following should be urgently reported:

· Serious Adverse Events (see section 3.13.1.2);

· Confirmed cases of COVID-19, including severe cases (see section 3.13.74);

· Other adverse events of special interest (according to the Brighton Collaboration list)

All Events of Special Interest must be reported to the Sponsor as of the date the research site staff become aware of the event. Initial notification should not be extended even if information is incomplete. The report of Serious Adverse Events will preferably be performed using a specific form integrated into the CRF system after evaluation by a study physician. If it is not possible to access the CRF, the notification must be made through a specific form sent by email or telephone call to the Clinical Trials and Pharmacovigilance Division of the Sponsor and will be registered as soon as possible in the form integrated in the abovementioned CRF system, referencing contact date and time of the first notification by any means.

For Serious Adverse Events and probable or confirmed cases of COVID-19, updates must be sent every two weeks, or as soon as new information is available until its final outcome (recovered, recovering, recovered with sequelae, lost to follow-up, not recovered, or death) and whether or not there was a need for hospitalization. 
The CRF with information on Serious Adverse Events must be filled and updated in all cases with the information evaluated by a study physician, regardless of the form of initial notification of the event. When a Serious Adverse Event has its causal relationship to the investigational product classified as unreasonable, an alternative explanation, etiology or diagnosis must be provided. In this study, the following types of hospitalization do not generate an Urgent Report:

a. Any admission unrelated to an adverse event (e.g., childbirth, cosmetic or scheduled surgery);
b. Any admission for diagnosis or therapy of a medical condition that existed prior to the administration of the investigational product and that has not been increased in frequency or intensity, according to the opinion of one of the study physicians;

3.12.7 [bookmark: _39kk8xu]PERIOD OF EVALUATION OF SAFETY

Adverse reactions, serious adverse events and adverse events of special interest will be evaluated throughout the study period.

3.12.8 [bookmark: _1opuj5n]DEFINITIONS OF COVID-19 CASES

Any person who has a positive RT-PCR and presents at least one of the signs/symptoms below will be considered a case of COVID-19:












· Fever;
· Cough;
· Sore throat;
· Dyspnea;
· Respiratory distress;
· SpO2 <95%;
· Diarrhea;
· Vomiting;
· Loss of smell;
· Loss of taste.

The clinician may define other symptoms that they consider to be clinically relevant for the definition of COVID-19.

Severe case of COVID

Refers to a laboratory-confirmed case of SARS-CoV-2 infection that presents one or more of the following conditions [26]:

· Clinical signs at rest indicating severe systemic disease (respiratory rate ≥ 30 per minute, heart rate ≥ 125 per minute, Oxygen Saturation ≤ 93% at room temperature at sea level or PaO2/FiO2 < 300 mm Hg);

· Respiratory failure (defined as the need for high-flow supplemental oxygen, non-invasive ventilation, mechanical ventilation or extracorporeal membrane oxygenation);

· Evidence of shock (systolic BP < 90 mm Hg, Diastolic BP < 60 mm Hg, or need for vasopressors);

· Significant acute renal, hepatic or neurological dysfunction;

· Admission to an Intensive Care Unit;

· Death.

Clinical Progression Scale of SARS-CoV-2 infection
All cases of SARS-CoV2 infection will be classified according to the clinical progression scale proposed by the World Health Organization [49] as shown in Table 13. Evaluation of hospitalized cases (score 4 or higher) will be performed daily until symptoms resolve. In non-hospitalized cases, the maximum score will be recorded (score 1-3).

[bookmark: _48pi1tg]Table 13. Clinical Progression Scale of SARS-CoV-2 infection. Adaptation of World Health Organization proposal [49]

	Description
	Score

	Not infected, viral RNA not detected
	0

	Asymptomatic, viral RNA detected
	1

	Symptomatic, independent
	2

	Symptomatic, assistance needed
	3

	Hospitalized*, no need for supplemental oxygen
	4

	Hospitalized, supplemental oxygen by mask or nasal cannula
	5

	Hospitalized, oxygen by non-invasive or high-flow ventilation
	6

	Intubation and mechanical ventilation, P02/FiO2 ≥150 or SpO2/FiO2 ≥ 200
	7

	Mechanical ventilation P02/FiO2 <150 (SpO2/FiO2 < 200) or vasopressors
	8

	Mechanical ventilation P02/FiO2 <150 (SpO2/FiO2 < 200) and vasopressors, dialysis or extracorporeal membrane oxygenation
	9

	Death
	10


· If hospitalization is solely for isolation, record the status as an outpatient

Mild cases are those with a score from 1 to 3 on the progression scale. Moderate cases are those with a score from 4 to 5 on the progression scale. Severe cases are those with a score from 6 to 10 on the progression scale.

Data relating to people who contracted COVID-19 will be obtained from the official COVID-19 surveillance systems of the Ministry of Health entitled E-SUS and SIVEP-GRIPE and from the Serrana Epidemiological Surveillance forms.

3.12.9 [bookmark: _2nusc19]RESPONSE TO NEW OR UNEXPECTED FINDINGS AND CHANGES IN THE STUDY ENVIRONMENT

All adverse events will be evaluated by a Sponsor medical specialist. If the number of adverse events is higher than expected, administration of the investigational product may be suspended.

The principal investigator and/or sponsor may suspend administration of the investigational product to protect subjects if an unanticipated potential risk is identified.

In case of suspending the administration of the investigational product, the subjects will continue with their evaluation of safety, adding new parameters necessary to prevent possible risks. The continuation or definitive interruption of the administration of the investigational product will only happen after approval by the Research Ethics Committee.

3.13 [bookmark: _1302m92]DATA QUALITY ASSURANCE/CONTROL

3.13.1 [bookmark: _3mzq4wv]CLINICAL MONITORING

[bookmark: _Hlk139453895]Monitoring of this study will be conducted in accordance with the Good Clinical Practices: Document of the Americas and standard operating procedures compliant with applicable government regulations.
The principal investigator will be informed of the frequency of monitoring visits, notified in advance before each visit and must be available, along with the rest of the team at the research site, during all visits to clarify questions and discuss monitoring of the study.

The monitoring visits aim to verify the prompt communication of adverse events, the existence of the signed ICF for each subject, compare CRFs and source documents to verify their completeness and accuracy, thus ensuring the protection of study subjects, check study conduction as per protocol, and assess the completeness and accuracy of other records that are deemed necessary. Study documentation will be made available for analysis upon request throughout the entire study.

In addition to the monitoring visits, the monitors will surveil data entry in the electronic CRFs to early detect any anomalies that require attention before carrying out the following visits. Special emphasis will be given to serious adverse events and information that could compromise the safety of study subjects. Considering the restrictions imposed by health and biosafety authorities in areas where the research sites are located, the monitoring plan will contemplate the possibility of centralized and/or remote monitoring according to the circumstances of the research site and greater efficiency in the process within the guidelines of the ethical and regulatory authorities.

3.13.2 [bookmark: _2250f4o]ACCESS TO SOURCE DOCUMENTS

The principal investigator must safekeep the documents related to the study for a period of two years after the final marketing approval of the study vaccine, or until two years have elapsed since the formal interruption of the clinical development of the product. The maintenance time of these documents must also be in accordance with the time required by the Research Ethics Committee and by ANVISA, whichever is longer. It is the sponsor's responsibility to inform the principal investigator, in writing, when there is no longer any need to keep these documents.

No study documents shall be destroyed before the deadline established by legal precepts and by the ethical and regulatory standards of Brazil without the prior written agreement between the sponsor, the Research Ethics Committee, Independent Data and Safety Monitoring Board and ANVISA.

No medical record from an external institution will be requested unless there is a need to clarify the subject’s medical history and will only be requested after the subject’s informed consent in writing.

All source documents will be available upon request for the evaluation of monitors and auditors appointed by the sponsor and for inspectors of competent regulatory authorities in accordance with the regulations and legal provisions in force.

4 [bookmark: _haapch]ETHICS AND PUBLICATIONS
4.1 [bookmark: _319y80a]APPROVALS FOR RESEARCH CONDUCTION

4.1.1 [bookmark: _1gf8i83]STATEMENT ON THE REGULATORY FRAMEWORK OF THE STUDY

The protocol is regulated by Resolutions 466/12 [50] and 441/2011 [51] of the Brazilian Health Council, the Declaration of Helsinki in its most recent version and the Guideline for Good Clinical Practice of the International Council for Harmonisation, ANVISA’s Resolution (RDC) 9/2015 [52]. Any other applicable standard that may be incorporated into Brazilian regulations during the protocol will be applied to this study.

4.1.2 [bookmark: _40ew0vw]STUDY APPROVALS

Each principal investigator will conduct the study in accordance with the protocol agreed with the sponsor and approved by its Research Ethics Committee and by the Brazilian Health Regulatory Agency (ANVISA). The original version of the protocol is written in Brazilian Portuguese.

4.2 [bookmark: _2fk6b3p]PROTOCOL AMENDMENTS

If necessary, sponsor representatives and investigators may amend the protocol upon mutual agreement. Amendments to the protocol must be submitted for approval by the respective Research Ethics Committees before their implementation. ANVISA will be notified of each amendment as soon as approval is obtained from the Ethics Committees pursuant to current regulations. The study is registered in public databases that will be updated once the amendment obtains all necessary approvals.

No investigator is authorized to make any changes to this protocol without obtaining authorization from the sponsor and the Research Ethics Committee except to eliminate immediate risk(s) to subjects. In case of emergency to eliminate risks to subjects, an amendment informing the Ethics Committees and ANVISA will be forwarded as soon as possible.

4.3 [bookmark: _upglbi]INFORMED CONSENT

4.3.1 [bookmark: _3ep43zb]PROCEDURES FOR IMPLEMENTING AND DOCUMENTING INFORMED CONSENT

To obtain and document informed consent, the principal investigator and their team must comply with applicable regulatory standards and requirements, Good Clinical Practices and ethical principles.

The Informed Consent Form must be approved by the Research Ethics Committee before its application. Subjects will have the opportunity to read, ask questions and clarify their doubts before confirming their intention to participate in the study and will receive a copy of the signed ICF. Subjects may withdraw their consent at any time, even after study procedures have begun, without prejudice to their care at the institution, if this care is due to their participation in the study. The rights and well-being of subjects will be protected by emphasizing that the quality of their medical care will not be affected if they do not accept to participate in the study.

4.3.2 WAIVER OF ICF FOR THE UNVACCINATED POPULATION AND EXTENSION OF FOLLOW-UP TIME

This protocol aims to evaluate the effectiveness of administering at least two doses of the adsorbed COVID-19 vaccine (inactivated) produced by Sinovac in individuals aged 18 years or older to reduce the incidence of COVID-19 cases in an entire city (Serrana). In this sense, to achieve the objectives of the study, in addition to evaluating cases of COVID-19 in subjects, it is also necessary to evaluate and compare the incidence of COVID-19 in individuals not vaccinated by this protocol.

To obtain data relating to unvaccinated people who contracted COVID-19, the ciy hall of Serrana granted u authorization to receive databases from the Health Census of the municipality, from the official COVID-19 surveillance systems of the Ministry of Health entitled E-SUS and SIVEP-GRIPE, and the Serrana Epidemiological Surveillance forms.

It is important to highlight that the procedures and data of individuals not vaccinated by this protocol are carried out and collected routinely by the Serrana Epidemiological Surveillance, as well as for all people suspected of having COVID-19. If the test result is positive, the data is then entered into the official systems (E-SUS and SIVEP-GRIPE), that is, these people are not subjected to any specific intervention in this study (COV-04-IB).

As the number of COVID-19 cases in the Serrana population is high, this makes it impossible to obtain consent from all these people. Furthermore, the data will only be used for research and the information will be disclosed anonymously, not allowing the identification of subjects. Therefore, we request the waiver of the ICF for individuals designated as “non-vaccinated” by the COV-04-IB protocol.

Additionally, considering that the COVID-19 pandemic continues, we also request the extension of the COV-04-IB protocol for another 12 months so that the effects of vaccination can be analyzed for a longer period. In this additional period of 12 months, we will maintain the same analyses approved in the current protocol, which are the incidence of COVID-19 cases based on data entered by the Serrana Epidemiological Surveillance into the official COVID-19 surveillance systems of the Ministry of Health (E-SUS and SIVEP-GRIPE), and Serrana Epidemiological Surveillance forms, that is, subjects will not be subjected to any additional intervention. Considering that we are monitoring approximately 27,200 subjects using the COV-04-IB protocol, we also request an exemption from reconsenting these subjects in order to extend the follow-up period.

4.3.3 [bookmark: _1tuee74]STORAGE OF BIOLOGICAL SAMPLES AND USE OF BIOREPOSITORIES

All biological material collected during the study may, with the subject’s permission, be saved for use in future research in a biorepository specific for the study. This material can be used to validate results and improve testing during the study and establish longitudinal comparisons of the subjects through follow-up.

Stored samples can also be used to obtain data for investigation of adverse events when medically indicated. The retention period of the material will be until the completion of processing of all study samples, except when specific authorization for retention is provided for a longer period to carry out sub-studies in compliance with ethical standards. Subjects may withdraw their permission at any time, in which case the material will be made available to them.



The extension of the storage period will be subject to ethical approval in accordance with current regulatory provisions. This biological material will not be sold or used for the manufacture of commercial products. All biological material will be stored and will be identified with the identification number received by the subject after their inclusion in the study

The storage of blood samples from subjects included in this study will allow for additional research projects that will assist in the improvement of this vaccine or the future development of other COVID-19 vaccines.

Any new research project carried out in the future with the stored material will be submitted for approval by the Research Ethics Committee. All procedures for handling the biorepository will follow the guidelines of Resolution no. 441 of the Brazilian Health Council [51].

4.4 [bookmark: _4du1wux]DESCRIPTION OF PHYSICAL,SOCIAL AND PSYCHOLOGICAL RISKS FOR THE INDIVIDUAL OR GROUP AND METHODS TO MINIMIZE THESE RISKS
In this study, the risks for subjects are associated with venipuncture and immunization. Female subjects will be warned about the unknown risks of the vaccine used in this study to the fetus and will be advised to use effective contraception during their participation in the study, when necessary.

4.4.1 [bookmark: _2szc72q]DETAILING STUDY RISKS

4.4.1.1 Venipuncture

Risks associated with venipuncture include the occasional need of more than one punction during blood collection, pain and bruising in the venipuncture site. Fainting or infection at the puncture site is rare. In order to minimize these risks, blood collection will be performed by trained, experienced personnel, using individual, disposable material and aseptic collection technique.

According to Ordinance no. 1,353 of June 14, 2011 of the Brazilian Ministry of Health, the acceptable blood volume for collection is nine (9) mL/kg of weight for men and eight (8) m/kg of weight for women, and an individual can donate blood up to three times a year. Therefore, the volume of blood collected during the study can be considered safe for the subjects.

4.4.1.2 Vaccination

Possible local adverse reactions include pain, swelling, induration, itching or erythema that can last up to two to three days after vaccination, as well as inflammation in lymph nodes that drain the injection site. Systemic reactions such as pain, headache and fever, similar to what happens with other vaccines, can happen after the use of vaccines similar to those used in this study.

As with any vaccine under investigation, there is the theoretical possibility of risks that we are not aware of at the moment. Subjects will be informed if new information becomes available or any new risk is identified. It is important to consider that the study in non-human primates did not result in any safety concerns regarding exposure to SARS-CoV-2 after vaccination, for example, any exacerbation of the disease among the vaccinated animals.

Thus, the possibility of an antibody-dependent exacerbation of COVID-19 remains only a theoretical risk of vaccines without any evidence to date.

4.4.2 [bookmark: _184mhaj]DESCRIPTION OF ANTICIPATED BENEFITS TO THE STUDY SUBJECT

Subjects will directly benefit from participating in this study by having access to the study vaccine. The vaccine was shown to generate immunity against the SARS-CoV-2 virus that was effective in protecting against COVID-19.

It is expected that the information obtained from this study will confirm the effectiveness and safety of the vaccine, necessary for planning mass vaccination, guiding its better use by health authorities.

4.4.3 [bookmark: _3s49zyc]DESCRIPTION OF THE RELATIONSHIP BETWEEN POTENTIAL RISKS AND ANTICIPATED BENEFITS

Considering the results of similar studies that evaluated inactivated virus vaccines, Serious Adverse Events associated with the Study Vaccine are not expected. Even so, the study team will actively seek to reduce the risks arising from blood collections and early detect all cases of COVID-19 to take appropriate preventive isolation measures.

Currently, COVID-19 is widely distributed, with a high incidence in Brazil. Therefore, efforts to find a preventive vaccine against COVID-19 represent a great potential benefit for this population.

4.4.4 [bookmark: _279ka65]DESCRIPTION OF COSTS AND JUSTIFICATION OF REFUNDS AND COMPENSATIONS TO BE USED

Participation in the study will be at no cost to subjects. Subjects will not receive any monetary compensation for participating in this study.

4.5 [bookmark: _meukdy]CONFIDENTIALITY

All study-related information will be securely stored at the research site, in locked files with restricted access to study personnel. All laboratory samples, reports, administrative and data collection forms will be identified only by the randomization number of subjects in order to maintain their confidentiality.

Information allowing the identification of the subject will only be accessible, within the respective research site, to members of the research team in charge of the subject’s care, to clinical monitors and auditors appointed by the sponsor to supervise the activities of the center and to inspectors of ethics and regulatory authorities within the framework of current legislation.

4.6 [bookmark: _36ei31r]CONFLICT OF INTEREST STATEMENT

All principal investigators on the protocol will sign conflict of interest statements prior to the study onset. Instituto Butantan, research sponsor and vaccine producer, is a public institution of the São Paulo State Department of Health and there is no possibility of financial return for the institute’s researchers or employees in the form of royalties, shares or dividends from sales of the vaccine, if its marketing is approved.

4.7 [bookmark: _1ljsd9k]ACCESS TO DATA

The original databases with information collected during the study, without subject identifiers, will be in custody of the sponsor.

Researchers will have free access to information collected at their respective centers during the study. Investigators may request additional analyses and/or access to the data set from all centers, provided that confidentiality and the procedures described in the protocol are maintained.

Additional analyses during study execution that modify the objectives and outcome of this protocol may be considered amendments and must be approved by the sponsor and the corresponding ethical and regulatory authorities.

Data will be made available at the request of regulatory authorities within the current legal framework.

4.8 [bookmark: _45jfvxd]INSURANCE AND EMERGENCY CARE

In case of adverse events associated with participation in the study, the volunteer will receive full medical care at the institution through which they were recruited. This study is supported by an insurance policy to cover losses to subjects related to the use of the investigational product under this protocol.

4.9 [bookmark: _2koq656]COMMUNICATION TO SUBJECTS OF THEIR INDIVIDUAL RESULTS

Study subjects will receive their laboratory results from validated tests as they become available, including tests performed to confirm a suspected case of COVID-19. If necessary, the subject may be called for the delivery of results and clarification on actions that are relevant to their health according to these results.

4.9.1 [bookmark: _zu0gcz]DISCLOSURE OF RESULTS TO THE PUBLIC

Full disclosure of the study will be performed through peer-reviewed scientific publications. The authorship decision of publications will follow the Uniform requirements for manuscripts submitted to biomedical journals of the International Committee of Medical Journal Editors available at http://www.icmje.org.

An ad hoc committee with representatives from the sponsor, the manufacturer and the researchers will be in charge of discussing the proposals for disclosure of results. Members of this committee will write the draft of the publication's manuscript and forward it to possible co-authors for input and approval. The sponsor must be consulted four weeks in advance of submitting any result derived from this study for disclosure at a scientific event or publication. The study has been registered in a public database since before recruitment and its results will be summarized in this same registration: Registration on ClinicalTrials.gov: NCT (processing). No study results may be published in the media without being previously presented in a peer-reviewed publication.



4.9.2 [bookmark: _3jtnz0s]COMMUNICATION TO SUBJECTS OF THE STUDY’S FINDINGS

All study subjects will receive a peer-reviewed summary of the main scientific publication written in appropriate language with the main research results.  This summary will be subject to prior approval by the Research Ethics Committee of the institution that carries out the study. A press release will also be disclosed with the main findings reported in this scientific publication.

4.9.3 [bookmark: _1yyy98l]THIRD-PARTY ACCESS TO STUDY DATA

The sponsor will consider requests for access to the databases for further analysis by third parties duly justified when the study is completed and the analyses described in this protocol and in the study data analysis plan are performed. Requests may be partially or completely accepted. In order to decide on these requests, the sponsor must assess the protection of subject confidentiality and the technical quality of the proposal.
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