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		Abstract

		Background: The SARS-CoV-2 virus continues to infect people around the world, posing a threat of severe disease and death. Vaccination remains the primary measure to prevent the spread of the virus, further necessitating the use of effective licensed vaccines. We developed a whole-virion formaldehyde-inactivated anti-COVID-19 vaccine QazCovid-inâ, adjuvanted with aluminium hydroxide, and demonstrated its safety and immunogenicity in phase 1/2 clinical trials in the Republic of Kazakhstan.

Methods: From 25.12.2020 to 11.07.2021, we conducted a multicenter, randomised, single-blind, placebo-controlled phase 3 clinical trial of the QazCovid-in® vaccine with a 180-day follow-up period in three clinical centres in Almaty and Taraz of the Republic of Kazakhstan (RK). Eligible adults aged 18 years or older were randomly assigned to treatment groups. Two doses of the vaccine (5 μg each, 21 days apart) or placebo were administered intramuscularly to 2400 or 600 subjects, respectively. The primary endpoint was the incidence of symptomatic cases of the SARS-CoV-2 infection confirmed by RT-PCR starting from day 14 after the first immunisation.

Findings: The QazCovid-in® vaccine was shown to be well-tolerated and safe over the 6-month monitoring period. The vaccine was immunogenic and induced a fourfold increase in neutralising antibody titres in 99% of subjects. Cellular immunity response measured by a whole-blood cytokine release assay demonstrated a statistically significant increase in IFN-a, IFN-g, IL-6, and TNF-a cytokine levels in vaccinated participants on study days 90 and 180 compared to day 1. Out of 2,275 fully vaccinated participants, 31 were diagnosed with COVID-19, and 43 COVID-19 cases were recorded in 560 placebo patients within the 180-day observation period. Only one severe COVID-19 case was identified in a vaccine recipient with a comorbid chronic heart failure. 45 virus samples were isolated from COVID-19 diagnosed participants, with 16 samples being Wuhan Hu-1-like, 16 – similar to Alpha (lineage B.1.1.7, UK), and 10 – to Delta (lineage B.1.617.2, India) variants, which indicates that all three variants of SARS-CoV-2 had been equally circulating within the observation period. The protective efficacy of the QazCovid-in® vaccine reached 82· 3 0 % within the 180-day observation period.

Interpretation: Two immunisations with the inactivated QazCovid-in® vaccine achieved the 82· 3 0 % protective efficacy against COVID-19 induced by the original Wuhan Hu-1-like or the mutant Alpha and Delta SARS-CoV-2 variants within a 180-day follow-up period.

Trial Registration Details:  The trial was registered with ClinicalTrials.gov NCT04530357.

Funding Information: The work was funded by the Science Committee of the Ministry of Education and Science of the RK.
	
Declaration of Interests: All authors declare no competing interests.

Ethics Approval Statement: The protocol (available in Supplement) is approved by the Committee for Control of Medical and Pharmaceutical Activities of the Ministry of Health of the RK (No. KZ78VMX00000211), the Central Commission on Bioethics of the Ministry of Health, and local ethical commissions of the clinical centres. All participants signed an informed consent form. 
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