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Abstract 

Background: The pandemic of COVID-19 raised the urgent need of safe and efficacious vaccines against SARS-CoV-2. We 
evaluated the efficacy and safety of a new SARS-CoV-2 virus receptor-binding domain (RBD) vaccine. 

Methods: A phase 3, multicentre, randomised, double-blind, placebo-controlled trial was carried out at 18 clinical sites in three 
provinces of the south-eastern region of Cuba. Subjects (healthy or those with controlled chronic diseases) aged between 19 and 80 
years, who gave written informed consent were eligible. Subjects were randomly assigned (1:1, in blocks) to two groups: placebo, 
and 50 µg RBD vaccine (Abdala). The product was administered intramuscularly, 0.5 mL in the deltoid region, in a three dose 
immunization schedule at 0-14-28 days. The organoleptic characteristics and presentations of vaccine and placebo were identical. 
All participants (subjects, clinical researchers, statisticians, laboratory technicians, and monitors) remained blinded during the study 
period. The main endpoint was to evaluate the efficacy of the Abdala vaccine in the prevention of symptomatic COVID-19. The 
trial is registered with the Cuban Public Registry of Clinical Trials, RPCEC00000359.  

Findings: Between March 22 to April 03, 2021, 48290 subjects were included (24144 and 21146 in the placebo and Abdala groups, 
respectively). The product was well tolerated. No severe adverse events with demonstrated cause-effect relationship attributable 
to vaccine were reported. The incidence of adverse reactions in the placebo and Abdala vaccine arms were 446/24144 (1.9%) and 
615/24146 (2.5%), respectively. Adverse reactions were mostly mild, and from the injection site, which resolved in the first 24-48 
hours. The Abdala vaccine efficacy against symptomatic COVID-19 was 92.28% (95% CI 85.74-95.82). In the case of 
mild/moderate disease the vaccine efficacy was 91.96% (84.69-95.78) and 94.46% (58.52-99.28) for the severe forms 
(serious/critical disease). There were five critical patients (of which four died), all in the placebo group, indicating that Abdala 
vaccine efficacy for both conditions was of 100%. 

Interpretation: The Abdala vaccine was safe, well tolerated, and highly effective, fulfilling the WHO target product profile for 
COVID-19 vaccines. 

Funding: Centre for Genetic Engineering and Biotechnology (CIGB), Havana, Cuba. 

 . CC-BY-ND 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted September 10, 2022. ; https://doi.org/10.1101/2022.09.08.22279690doi: medRxiv preprint 

https://doi.org/10.1101/2022.09.08.22279690
http://creativecommons.org/licenses/by-nd/4.0/


3 

Introduction 
The COVID-19 pandemic is caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). As of 21 August 
2022, 593 million confirmed cases and 6·4 million deaths have been reported globally, according to data recorded by the 
World Health Organization (WHO).1 
There is consensus that, as long as no safe and effective preventive vaccines are available for SARS-CoV-2, in sufficient 
quantities to implement comprehensive immunization programmes, the world will not return to normality. Vaccines are 
urgently needed to mitigate the consequences of this pandemic and protect humanity from future epidemics caused by this 
virus.2 
Abdala vaccine was designed at CIGB, considering the state-of-the-art of research around COVID-19, especially the 
immunological aspects necessary for the development of vaccines against this infection. This vaccine is based on the 
recombinant RBD subunit of the spike protein produced in Pichia pastoris yeast, adjuvanted to alumina3,4 which is a very well-
known platform previously used by this institution. 
An exploratory phase 1-2 study, carried out in adults 19-80 years of age, evaluated the safety and immunogenicity of the Abdala 
vaccine. The vaccine was safe, well-tolerated and induced strong humoral immune responses against SARS-CoV-2.5 The aim of the 
present work was to evaluate the efficacy and safety of the Abdala vaccine, in the prevention of symptomatic disease due to SARS-
CoV-2 infection in adults 19-80 years of age. 
 
Methods 

Study design  
A phase 3, multicentre, randomised, double-blind, placebo-controlled clinical trial was carried out at 18 clinical sites in three 
provinces of the south-eastern region of Cuba. 
The trial was conducted in medical wards and certified areas for the vaccination process. The clinical investigators were specialists 
in family medicine, internal medicine, and critical care, and the study vaccination was administered by specialist nurses. The 
protocol followed the guidelines of the Declaration of Helsinki and was evaluated by an ad hoc Centralized Ethics Committee, 
integrated by members of the Ethics and Review Committee of the Provincial Hospital “Saturnino Lora” in Santiago de Cuba (main 
clinical site), extended with members of the Research Ethics Committees of the Universities of Medical Sciences of Santiago de 
Cuba, Guantánamo and Granma, who granted ethical approval of the study. This Review Boards was made up of highly qualified 
medical specialists not linked to the study, as well as a member of the community. This committee followed up on the research 
ensuring the protection of the rights, safety and well-being of the subjects involved in the study. In addition, the Cuban Centre for 
State Control of Drugs, Medical Devices and Equipment approved the start of the clinical trial after considering the scientific, 
methodological and ethical aspects. The manuscript adheres to CONSORT reporting guidelines. 

Participants 
Subjects aged between 19 and 80 years (healthy adults or with comorbidities, compensated), who gave their written, informed 
consent to participate, were enrolled. Key exclusion criteria were: subjects with previous infection to SARS-CoV-2 confirmed by 
reverse-transcriptase polymerase chain reaction (RT-PCR) or at the moment of inclusion, individuals suspicious to have the 
infection or in contact with a COVID-19 case, or previous any acute infections in the last 15 days, chronic diseases decompensated 
at the time of inclusion, subject who had received a vaccine candidate against COVID-19 or with any medical condition that 
requires an immunomodulator, systemic steroid or cytostatic during the study. Full details regarding the inclusion and exclusion 
criteria are provided in the clinical trial protocol (Appendix). 

Randomisation and masking 
The subjects included were randomly distributed (1:1) to 2 groups: I) placebo and II) 50 µg RBD (Abdala vaccine). Randomisation 
was carried out in the supply group of the Clinical Research Direction of CIGB, in blocks of 4 individuals, for each clinical site, by 
means of a computerised random number generator. The sites received the product in such blocks, in masked vials in order to 
prevent their identification. The organoleptic characteristics and presentations of vaccine and placebo were identical. Therefore, the 
decision to accept or reject a participant was made, and informed consent was obtained from the participant, in ignorance of the 
assignment in the sequence. The trial participants, investigators, and monitors, were unaware of the trial-group assignments during 
the whole trial. Statistical analyses were done without knowledge of the groups  ́identity. This was known after the analyses were 
concluded. 

Procedures 
The products (Abdala vaccine of placebo) were applied intramuscularly, 0·5 mL in the deltoid region, in a three dose immunization 
schedule at 0-14-28 days. Concomitant treatment was not anticipated. 
Confirmed cases of COVID-19 were defined in participants with a nasopharyngeal swab positive for SARS-CoV-2 by reverse-
transcriptase polymerase chain reaction (RT-PCR), who presented at least one major symptom or sign (new onset dyspnoea or 
worsening, oxygen saturation [SpO2] ≤92% by pulse oximetry without oxygen supplement, persistence of chest pain, change of 
behaviour or alteration in the state of consciousness, local or generalized cyanosis or pneumonia by clinical or imaging diagnosis) 

or at least two minor symptoms or signs (fever ≥38°C, headache, chills, odynophagia, myalgia, fatigue that interferes with daily 
activity, vomiting and/or diarrhoea, anosmia and/or ageusia).  
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Details of the trial procedures are provided in the trial protocol. Once the subject was reported as SARS-CoV-2 positive by the 
Provincial Centres of Hygiene, Epidemiology and Microbiology involved in the study, the result was sent to the clinical sites 
participating in the Abdala trial where the subjects belonged, resulting in an alert for the research team. Besides that, all subjects had 
an identity card, with an emergency 24 hours telephone number to contact the main investigator. All the cases were immediately 
sent to the “Joaquín Castillo Duany” Hospital in Santiago de Cuba, as the centralized care unit for all the COVID-19 patients in the 
trial, who remained hospitalized for better follow-up, in all the cases. Clinical data were judged by an independent adjudication 
committee of medical doctors at the hospital, that was unaware to which study group was the patient assigned. Clinical forms of 
symptomatic disease due to COVID-19 were classified into four categories: mild, moderate, serious and critical disease, following 
the same internationally criteria used when addressing the clinical spectrum of SARS-CoV-2 infection.6 
Blood samples were taken to all the included participants at basal time and were evaluated using the validated UMELISA ANTI 
SARS-CoV-2 (Immunoassay Centre, Havana) which is a qualitative assay for the detection of total antibodies against SARS-CoV-2 
in human serum or plasma. Lab analysts’ carried out the test in a blinded fashion. This evaluation was used in order to exclude all 
the participants with a positive test for the efficacy endpoints analyses.  
The adverse events (AE) were carefully registered according the type, duration, severity, outcome and causality relationship. The 
severity of the adverse events was classified in three levels: (a) mild, if no therapy was necessary; (b) moderate, if a specific 
treatment was needed, and (c) severe, when hospitalisation or its prolongation was required, the reaction was life-threatening or 
contributed to patient’s death. A qualitative assessment was used to classify the causal relationship as definite, probable, possible or 
doubtful.7 Adverse reactions (AR) expected with vaccination were especially sought (pain at the injection site, erythema, induration, 
headache, fever, among others).  
All participants were evaluated in the first hour after the administration of each dose by anamnesis, vital signs (temperature, blood 
pressure, respiratory and cardiac frequencies), inspection of the inoculation site (for the detection of local symptoms) as well as 
general physical examination. Subsequently, an active / passive surveillance of AE was in place for the 14 days period between 
each dose, combining home visits of family physicians at the community level (within 72 hours after each dose) with the self-report 
of the participating of any AE that could occur during all the trial.  

Outcomes 
The primary endpoint of the trial was to evaluate the efficacy of Abdala vaccine in preventing a first occurrence of symptomatic 
COVID-19, in individuals without evidence of prior exposure to SAR-CoV-2 infection with onset 14 days after the third dose of the 
immunization schedule (in “per protocol” [PP] population). The consistency of vaccine efficacy was evaluated across various 
subgroups, including sex, age groups, ethnicity and comorbidities Secondary endpoints were the prevention of mild, moderate, 
serious and critical forms of COVID-19 (in PP population) as well as the prevention of symptomatic COVID-19 cases that occurred 
14 days after two doses (in the “modified intention to treat” [mITT] population). Safety outcome included the collection of adverse 
events in all enrolled volunteers that received at least one dose of the vaccine or placebo (“intention to treat” [ITT] population).  

Statistical analysis 
Sample size was calculated considering the total number of cases needed to demonstrate Abdala´s vaccine efficacy (VE) to prevent 
symptomatic COVID-19. Assuming proportional risks over time with 1:1 randomization of vaccine and placebo, a total of 151 
cases of COVID-19 will be needed to detect a 60% reduction in the hazard rate (i.e., 60% of vaccine efficacy) with the lower limit 
of 95% confidence interval (CI) of 30% to reject the null hypothesis H0: VE ≤ 30% with a statistical power of 0·90. Based on the 
estimated incidence rate of 0·286% in 2 months for the placebo arm in the study sites, the enrolment of 48000 participants were 
required, anticipating a 2% dropout rate.  
Two interim analyses were planned when approximately 35% and 70% of the target total number of cases (151) were observed 
with a one-sided O’Brien-Fleming boundary for efficacy. In the interim analysis, the Lan-DeMets spending function was used to 
control the type I error to be within a 1-sided α=0·025. There was no intention to stop the trial if early efficacy was demonstrated 
during interim analyses. Details of the sample size calculation are shown in the protocol (Appendix). 
In each analysis, survival functions of the control and experimental groups were estimated using the Kaplan-Meier method that 
allowed a non-parametric estimation of the survival function from censored data. Participants had their data censored at the end of 
their follow-up. Graphs of the cumulative risk functions were obtained. Log-rank hypothesis tests were performed to check for 
differences between the survivals curves of the study groups. Vaccine efficacy was defined as the percentage reduction in the 
hazard ratio for the primary end point (Abdala vaccine vs. placebo). VE was calculated by the expression VE=1-HR, where HR 
represents the ratio between the risk functions of the experimental and control groups. This ratio was estimated by Cox regression 
models for proportional hazards. The validation of the Cox model was done by analysing their respective residual graphs and 
testing their Schoenfeld residuals. 
To assess safety, AE were tabulated and plotted by study group. Incidence rates of AE in each group were described in the ITT 
population defined as the total cohort of participants who received at least one injection, and considered in the group where they 
were randomized. 
The mITT population was defined as the subset of individuals in the ITT definition that showed no previous immunologic or 
virological evidence of COVID-19 infection at the time of study inclusion, prior to the first dose of investigational product. This 
population was used for the secondary outcome of efficacy after only two vaccine doses.  
The primary efficacy end point in the interim and primary analyses was assessed in the PP population defined as the subset of 
volunteers included, who met all the eligibility criteria, with no previous immunologic or virological evidence of COVID-19 
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infection at the time of study inclusion, prior to the first dose of investigational product, who received the complete three dose 
immunization schedule, in whom the primary endpoint assessment was available and who did not have any major protocol 
deviations. Individuals were considered in the group where they were randomized. Subgroup analyses were performed by baseline 
characteristics, including age, sex, ethnicity and presence or absence of coexisting conditions, also carried out in the PP population. 
Statistical analyses were conducted by independent statisticians using R version 3.6.2. 
This study was registered with Cuban Public Clinical Trial Registry, RPCEC00000359. 

Role of the funding source 
The funder of the study had a role in study design, data interpretation, and writing of the report, but had no role in data collection or 
data analysis.  

Results 
From 22 March 2021 to 03 April 2021 a total of 48290 subjects were included out of 49656 that were screened. Their 
disposition is shown in Figure 1. The subjects were randomly distributed into two study groups of the vaccination schedule (0-14-
28 days): placebo and Abdala vaccine (RBD 50 μg). All volunteers completed the vaccination schedule (three doses), except for 
1131 subjects that discontinued vaccination (542 in the placebo group, and 589 in the group receiving the Abdala vaccine). Figure 1 
also summarizes the number of individuals, by cause, who discontinued the 2nd and 3rd application of the investigational product. 
The main cause of withdrawal was voluntary dropout which occurred in 61·5% (695/1131) of the subjects. Other causes of 
discontinuation were: SARS-CoV-2 infection, non-adherence to the protocol by subjects (optional decision provided in the research 
protocol), decompensation of chronic diseases, among others. During the vaccination period 10 subjects died (five in each study 
group) from causes not attributable to the investigational product (see Figure 1). Considering all subjects included, high 
compliance with the planned vaccination was observed (97·7%). 
Table 1 shows the demographic and baseline characteristics of the subjects. The majority of participants were females (52·4%) 
and the mean (±SD) age was 48·9 ± 16·2 years. Overall, 52·2% of the participants were mestizo, 26·1% were white and 21·7% 
were black, according to the ethnic distribution of the Cuban population in the south eastern region of the country. No relevant 
imbalances between the study groups were observed. 
Seventy-four percent of subjects had some comorbidity or risk factor, with a similar distribution in both study groups. The 
most frequent were overweight / type I obesity, hypertension, smoking, diabetes mellitus and bronchial asthma, being of 
interest due to their clinical relevance in relation to COVID-19 (Table 1). The population involved in this Abdala vaccine 
efficacy clinical trial was very closed to real-world conditions. 
The Abdala vaccine was well tolerated. The overall incidence of AR was 446/24144 (1·9%) and 615/24146 (2·5%) individuals 
in the placebo and Abdala vaccine group, respectively. Reactogenicity was largely absent or mild in most reports, and the 
following doses were neither withheld nor delayed due to reactogenicity (Figure 2).  
Depending on the number of doses applied, reactogenicity was very low: 509  events in 71572 doses applied (0·7%) in the 
placebo group, and 733/71497 (1·0%) in the group that received Abdala vaccination, with a huge predominance (>90%) of 
local AR. These reports were similar between study groups, slightly higher in the group receiving the Abdala vaccine. More 
than half of these AR were reported during the observation period corresponding to the first dose, being significantly reduced 
with the following applications. Most of the AR resolved spontaneously in the first 24-48 hours without medication. 
No severe AE with demonstrated cause-effect relationship attributable to the investigational product were reported and there 
were no withdrawals for this cause. No episodes of anaphylaxis, vaccine-associated enhanced COVID-19 or other immune-
mediated medical conditions, myocarditis as well as other events of special interest relevant to COVID-19 were reported in 
this investigation.  
During the vaccination period, a total of 10 serious AE leading to death occurred in five participants in the placebo group, and 
five subjects in the Abdala vaccine group, described in Figure 1. No deaths were considered by investigators to be related to 
the vaccine or placebo. Subsequently, during the evaluation of the vaccine efficacy (from 14 days after completion of the 
vaccination schedule), there were four deaths related to COVID-19, all in the placebo group. 
The efficacy results against symptomatic COVID-19 in the first interim analysis with 53 COVID-19 cases (50 in the placebo group 
and three in the vaccine group) was 94·00% (95% CI 80·75-98·13). In the second analysis carried-out when 108 cases were 
accumulated (101 in placebo group and 7 in the vaccine group) the efficacy was of 93·08% (85·11-96·78%).  
Finally, in the per-protocol population of 39363 participants, 153 cases of virologically confirmed symptomatic COVID-19 with an 
onset at least 14 days after the third dose occurred: 142 in placebo recipients and 11 in Abdala vaccine recipients. This 
corresponded with a vaccine efficacy of 92·28% (95% CI 85·74-95·82) that was the primary end-point of the trial (Figure 3).  
The cumulative incidences of COVID-19 related events in the vaccine and placebo groups are shown in Figure 4. 
A secondary endpoint was the evaluation of the efficacy according to the clinical forms of COVID-19. In the case of mild/moderate 
forms (124 cases in the placebo group and 10 in vaccine group) the vaccine efficacy was 91·96% (95% CI 84·69-95·78). The most 
severe forms of COVID-19 (serious/critical disease) occurred in 19 participants (18 in the placebo group and only one in the 
vaccine group) for a vaccine efficacy of 94·46% (58·52-99·28). The five patients critically ill occurred only in placebo recipients, as 
well as the four deaths, indicating that Abdala vaccine efficacy for both conditions was of 100% (95% CI could not be estimated to 
1·0) (Figure 3). 
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A secondary analysis of symptomatic cases after the administration of only the first two doses of the schedule was carried out in the 
mITT population (from which individuals who has discontinue the trial, for any reason, before the second dose or who had an 
asymptomatic infection in that period were eliminated). Among the 19885 participants in the placebo group 41 COVID-19 events 
were found vs.7 out of 19890 participants in the vaccine group. This corresponded with a vaccine efficacy of 82·96% (95% CI 
62·01-92·35) for the prevention of COVID-19 after the administration of only two doses of vaccine. 
Additional analyses of vaccine efficacy in preventing COVID-19 were performed in subgroups defined by age, sex, and ethnicity, 
as well as the presence or absence of coexisting conditions (Figure 3). In the age group of 66 to 80 years, no cases of COVID-19 
were found in those who received the Abdala vs. 19 in the placebo group.  
Vaccine efficacy by sex and ethnicity was above 90%. In participants with/without comorbidities the efficacy was of 91·27% (95% 
CI 81·98-95·77) and 94·93% (79·01-98·72), respectively. The point estimated of efficacy decreased as the number of comorbidities 
increased. Finally the two most frequent comorbidities founded in the trial (hypertension and overweight / obesity type 1) were 
analysed separately showing efficacy estimates also above 90% (Figure 3). The majority of symptomatic cases in the efficacy 
analyses had some comorbidity (103/142 cases in the placebo group and 9/11 for the vaccine group). 

Discussion 
Worldwide more than 360 vaccines against SARS-CoV-2 based on a broad range of technological platforms are currently under 
development, 170 of them already in clinical trials, including 43 in phase 3 and eleven vaccines had been included in the WHO´s 
emergency authorisation list.8 Results of efficacy of different vaccines are already published9-16 but the comparison between them 
has been difficult considering the differences in study protocols, dose regimen, the evaluation in non-equivalent conditions in 
different countries and economic conditions, various stages of COVID-19 pandemic and SARS-CoV-2 variants, among other 
factors.17-19  
A three dose vaccination schedule of Abdala vaccine administered at 0-14-28 days was found to have high efficacy against 
symptomatic COVID-19 (92·28%), fulfilling the WHO target product profile for COVID-19 vaccines that suggest a “clear 
demonstration of efficacy (on a population basis) ideally with a point estimate around 50%” should be a minimum acceptable 
criterion for any COVID-19 vaccine, and as a preferred condition, at least 70% with consistent results in older individuals,20 that 
were both achieved in this phase 3 trial. WHO recommends that successful vaccines should show an estimated hazard reduction of 
at least half, accurately enough to conclude that the true efficacy of the vaccine is greater than 30%.20 U.S. Food and Drug 
Administration (FDA) guidance also includes this 30% lower limit as criteria for authorization.21 It is considered that a vaccine that 
is 50% effective could significantly reduce the incidence of COVID-19 in vaccinated people and could provide useful collective 
immunity. Therefore, although a much higher efficiency of 50% would be better, it would represent substantial progress.22  
The efficacy results against symptomatic COVID-19 in the first and second interim analysis was high, 94·00% and 93·08% 
respectively, fulfilling the hypothesis that VE >30% in both cases, thus, fulfilling WHO´ requirements for COVID-19 vaccines, 
were also met since the first analysis. 
The efficacy results obtained according to the clinical forms of the symptomatic disease were also encouraging, showing that the 
vaccine achieved an efficacy of 91·96% for mild/moderate disease and most important, 94·46% for serious/critically ill patients. No 
patient in the vaccine group was classified as critical and no deaths occurred in that group (100% efficacy, with no estimated lower 
confidence intervals). 
Although this trial was not powered to definitively assess efficacy by subgroups, the point estimates of efficacy according age, sex, 
ethnicity, as well as the presence of comorbidities were also high, above 90%, consistent with the primary efficacy end-point. In all 
the cases the lower limit of the 95% confidence interval was higher than 30%. Considering that mortality from SARS-CoV-2 
disproportionately affects older adults, it is very important to develop vaccination strategies to protect this highly vulnerable 
subgroup. For that reason we considered the enrolment in the trial of participants from 66-80 years of age. Interestingly, in the PP 
evaluation of the efficacy in this group of age, none case of symptomatic disease was found in the vaccine group (0/3770 
participants), but 19 cases out of 3775 subjects were reported in the placebo group.  
Taken into account the elevated proportion of participants that suffered from pre-existing conditions, one the most relevant 
subgroup analyses was that of comorbidities. When the absence or presence of any comorbidity was analysed, the efficacy values 
were again around of higher than 90%. It is interesting that the majority of symptomatic cases in the efficacy analyses had at least 
one comorbidity (72·5% of the cases in the placebo group and even higher, 81·8%, in the vaccine group). The point estimates of 
efficacy are lower when the number of comorbidities increased. Even in the group of individuals with 3 or more comorbidities, the 
values obtained exceed the minimum efficacy required by the WHO. Hypertension and overweight/type I obesity were analysed as 
independent comorbidities, considering that they were the most frequently found, in accordance with the occurrence in real word 
settings in Cuba. The efficacy results were consistent with the other analysis. 
All of the efficacy results presented are relevant, due to the influence of these control variables on the clinical outcome of COVID-
19 patients, confirmed by different groups that found that severe forms of COVID-19 in adults have been associated with the 
presence of pre-existing medical conditions. Hazard associated with a condition and hospital mortality increased markedly with 
age.23-25 The absolute risk of death from COVID-19 increased by 14%, 11%, and 12% for diabetes, hypertension and obesity, 
respectively, contributing to nearly 30% of COVID-19 deaths.26 BMI may play an important role in COVID-19 and there is a linear 
dose-response association between BMI, severity, and COVID-19 mortality. In addition, obesity (BMI ≥30 kg/m2) was associated 
with a significantly higher risk of critical COVID-19 and in-hospital mortality.27 
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The efficacy after only two doses was rather high (82·96%), that could be a relevant data for the immunization programs due that 
individuals may not complete the immunization schedule. However, the three dose schedule is maintained as the recommended one, 
considering that can be completed in only one month period, achieving a higher efficacy and an expected of longer duration. 
To our knowledge, Abdala's study is one of the largest phase 3 trials published on COVID-19, enrolling more than 48000 people in 
less than 14 days. The trial performed well, without deviations and a minimum of dropouts (1·4%). This was also facilitated by the 
compact immunization schedule of three doses applied at 0-14-28 days, previously selected in the phase 2 trial, very useful to face 
the urgency of the pandemic situation.5 Randomisation assured a homogenous demographic and baseline characteristics of the 
participants in both placebo and vaccine groups. Blinding was maintained along all the trial up to the estimation of clinical efficacy. 
Therefore, the internal validity of the study was adequate. Several factors such as the inclusion of participants from both sexes and 
different ethnicity groups, the wide range of ages from 19 to 80 years, the fact that 74% of the study population reported previous 
comorbidities/risk factors as well as the high sample size of the trial contributes to the generalisability (external validity, 
applicability) of the trial findings, narrowing the gap between the clinical trial and real world populations, in which the same 
immunization schedule was applied. 
The efficacy evaluation of Abdala vaccine was designed in individuals with no previous exposure to SARS-CoV-2, considering that 
it was not known if previous infection could provide some kind of protection against subsequent one. For that reason, although the 
information about known previous COVID-19 was considered as an exclusion criteria, the evaluation of a serum sample of all 
included individual was performed at time cero (before the administration of the first dose), in order to exclude those positive 
individuals from the efficacy end-point, but that still would contributed to the safety´s evaluation of the vaccine. 
The excellent safety profile observed in the phase 1-2 clinical trial was confirmed in the present phase 3 study.5 The Abdala 
vaccine, in its short three-dose regimen, was well tolerated, without any serious toxicity, and no deaths attributed to his 
administration. The adverse reactions reported were minimal, mostly mild and from the injection site, of short duration, resolved 
spontaneously. Injection-site pain was the most common local symptom, followed by burning, swelling, and itching. The local and 
systemic adverse events after Abdala vaccine administration were comparable with the placebo group, indicating that there was no 
increased risk of adverse events with the vaccine. 
The long-term follow-up of study participants was foreseen for one year, to assess the duration of protection and the identification 
of potential adverse events such as vaccine-associated enhanced respiratory disease that was not found during the trial. These 
further follow-up also included those volunteers that received placebo (in the trial) and were further vaccinated with Abdala (after 
the study finished and known the results) as part vaccination policies established in the country from Cuban´s Ministry of Health, in 
the course of COVID-19 emergency. To complete this objective data management of safety and immunological information are still 
on-going and will be part of a further presentation. 
In Cuba three epidemic periods have been defined associated with the circulation of three major variants. Our phase 3 clinical trial 
was conducted from March to June 2021, corresponding exactly with the second period/second wave of the pandemic in the 
country (between March and June 2021). This period was characterized by a continued increase in the incidence of cases associated 
with the expansion of the circulation of the Beta variant, and a 11·89-fold increase compared to the total reported cases in 2020 and 
3·41 times the total reported from December 2020 to February 2021. The distribution of the variants changed over time according to 
the emergence and expansion of those with the greatest evolutionary advantage. In March, B.1.1.519 variant was detected and at 
this time, Beta and D614G circulated with a similar frequency (30·81%). From April to May, an increase in Beta circulation was 
observed. Additionally, the variants Gamma/P1, B.1.1.523 and Delta (B.1.617.2) were detected for the first time in April. Delta 
rapidly increased from 1·44% in May to 27·14% in June. In parallel, the Beta variant diminished from 60·58% in May, to 51·26% in 
June28, so, the efficacy of Abdala vaccine was measured in the context of highly circulation of mutant viruses. 
Considering the safety and efficacy results achieved, the Cuban regulatory agency (Centre for State Control of Medicines, 
Equipment and Medical Devices) issued an emergency use authorization (EUA) for Abdala on July 9, 2021 and massive 
immunization in adult population started. 
This study has several limitations. First, the short duration of the efficacy follow-up, as has previously occurred for many other 
vaccine candidates in Phase 3 trials. It is important to take into consideration that we carried out a unique inclusion strategy, where 
the 48290 participants were included in less than 14 days, with a uniform immunization schedule of three doses in a 28 days period 
and a median time of follow-up since randomization up to efficacy data base closure was 75 days (IQR 73, 79 days). On the other 
hand, as the incidence of SARS-CoV-2 increased in the country with the circulation of VOC, the time required to meet efficacy 
end-point decreased. Second, although in this report it is not possible to show results on the long-term protective effects of the 
vaccine during the phase 3 trial, a retrospective cohort study carried out in Havana (Cuba) in 1355638 persons, demonstrated 
that Abdala vaccine was highly effective in preventing severe illness and death from COVID-19 (primary outcomes of the 
study) under real-life conditions, during the third epidemic period, where Delta variant prevailed.29 Third, this study did not 
assessed the efficacy in other populations as children, adolescents and pregnant and lactating women, but further studies in 
those populations were also conducted after EUA was granted. Fourth, in the current report data regarding neutralizing 
antibodies titters and other immunological variables are not included. However, as part of the evaluation of duration of the 
response randomly selected serum samples are under analysis, including neutralization against VOC Omicron. 
To our knowledge, Abdala is the first COVID-19 vaccine based on a subunit RBD-protein obtained by recombinant-DNA 
technology in the yeast Pichia pastoris, which demonstrated clinical efficacy in a phase 3 clinical trial. Abdala vaccine is safe and 
highly protective against symptomatic COVID-19, including the most severe forms of the disease and death. Those results, along 
with its immunization schedule and the advantage of easy storage and handling conditions at 2-8˚C, make this vaccine an option for 
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the use in massive immunization strategies as a key tool for the control of the pandemic. 
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Variable  Placebo Abdala vaccine Total 

N (%)  24144 (50·0) 24146 (50·0) 48290 (100) 

Sex – no. (%) 
Female 12689 (52·6) 12597 (52·2) 25286 (52·4) 

Male 11455 (47·4) 11549 (47·8) 23004 (47·6) 

Age years 48·9 ± 16·2 48·9 ± 16·1 48·9 ± 16·2 

Ethnicity  
– no. (%) 

White 6248 (25·9) 6357 (26·3) 12605 (26·1) 

Black 5233 (21·7) 5266 (21·8) 10499 (21·7) 

Mestizo 12633 (52·3) 12523 (51·9) 25186 (52·2) 

BMI Kg/m2 26·5 ± 4·2 26·5 ± 4·2 26·5 ± 4·2 

Subjects with some comorbidity – no. (%) 17928 (74·3) 17931 (74·3) 35859 (74·3) 

Main comorbidities / risk factors – no. (%) 

Overweight / type I obesity 11806 (48·9) 11756 (48·7) 23562 (48·8) 

High blood pressure 8223 (34·1) 8261 (34·2) 16484 (34·1) 

Smoking 6339 (26·3) 6197 (25·7) 12536 (26·0) 

Diabetes mellitus 1959 (8·1) 1945 (8·1) 3904 (8·1) 

Bronchial asthma 1881 (7·8) 1928 (8·0) 3809 (7·9) 

Heart disease 897 (3·7) 897 (3·7) 1794 (3·7) 

Other CNS and peripheral disorders 878 (3·6) 899 (3·7) 1777 (3·7) 

Allergy 852 (3·5) 853 (3·5) 1705 (3·5) 

Gastrointestinal disorders 789 (3·3) 799 (3·3) 1588 (3·3) 

COPD 259 (1·1) 243 (1·0) 502 (1·0) 

Cancer 250 (1·0) 227 (0·9) 477 (1·0) 

Ischemic / hemorrhagic cerebral infarction 151 (0·6) 163 (0·7) 314 (0·7) 

Genitourinary disorders 149 (0·6) 132 (0·5) 281 (0·6) 

Disorders of red blood cells and platelets 85 (0·4) 82 (0·3) 167 (0·3) 

Deep and superficial vein thrombosis 28 (0·1) 36 (0·1) 64 (0·1) 

Plus-minus values are means ± SD. 
BMI: Body-mass index (is the weight in kilograms divided by the square of the height in meters. The calculation was based on the weight and height measured 
at the time of screening). RBD: receptor binding domain. 
CNS: Central Nervous System; COPD: Chronic Obstructive Pulmonary Disease 

Table 1. Demographic and baseline characteristics of the participants in the Abdala-3 trial at enrollment. 
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Figure 1. Trial profile. 

Figure 2. Percentage of participants according to the occurrence of adverse reactions, by study group. 
The percentage of participants in each study group (Abdala vaccine, Placebo) with adverse reactions according to the 
maximum FDA (Food and Drug Administration) toxicity grade (mild or moderate) from first dose up to 14 days after third 
dose is plotted by signs or symptoms. Participants who reported 0 events make up the remainder of the 100%. 

Figure 3. Vaccine Efficacy of Abdala vaccine to Prevent Symptomatic COVID-19. Secondary end-points and 
Subgroups analyses. Analysis of the efficacy of Abdala vaccine in the prevention of symptomatic COVID-19 by clinical forms of 
the disease, death and various subgroups in the per-protocol population, was based on adjudicated assessments starting 14 days after 
the third injection. Vaccine efficacy, defined as 1 minus the hazard ratio (Abdala vs. placebo), and 95% confidence intervals were 
estimated with the use of a stratified Cox proportional-hazards model. The dashed vertical line represents a vaccine efficacy of 
30%, based on the null hypothesis that the primary efficacy of Abdala vaccine is 30% or less 

Figure 4. Kaplan-Meier Plots of Efficacy of Abdala vaccine against Symptomatic COVID-19. Shown is the cumulative 
incidence of symptomatic Covid-19 in the per-protocol population. The timing of surveillance for symptomatic COVID-19 began at 
least 14 days after the administration of the third dose (i.e., on day 42) through approximately the first 2 months of follow-up. 
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