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Supplementary Methods  
 

Context in which the study was performed 

The current trial was conducted during active roll-out of emergency-use or approved SARS-

CoV-2 vaccines. Although the pace and penetration of these campaigns varied, recruitment of 

elderly participants and those with comorbidities became progressively more difficult over 

time, leading to smaller numbers in these populations than originally planned. Furthermore, as 

vaccine eligibility expanded, a growing number of participants exercised their Protocol-

sanctioned option to withdraw or be unblinded to consider accessing another vaccine. This led 

to progressive loss of participants with a growing imbalance between the CoVLP+AS03 and 

placebo groups that was managed by using person-year denominators to calculate all efficacy 

outcomes i.e.: the accrued follow-up time for each participant was considered.  Overall, 2712 

participants in the placebo group (22.5%) and 600 participants in the CoVLP+AS03 group 

(5.0%) were unblinded prior to Interim Order/Emergency Use Authorization (IO/EUA) per pre-

specified criteria and discontinued prematurely to receive a deployed vaccine. The number of 

participants who left the study by country for the placebo and CoVLP+AS03 groups were: 744 

(15.0%) and 160 (3.2%) in Argentina, 1441 (34.2%) and 150 (3.6%) in Brazil, 417 (61.5%) and 

233 (34.5%) in Canada, 53 (37.3%) and 18 (11.9%) in the United Kingdom, 0 (0%) and 0 (0%) 

in Mexico, and 57 (4.3%) and 39 (2.9%) in the USA. In order to identify cases rapidly during 

vaccine roll-out, a single symptom COVID-19-compatible was used to trigger PCR testing, 

likely resulting in the detection of minimally-symptomatic cases. Finally, CoVLP+AS03 was 

challenged by multiple variants with increased transmissibility, resistance to vaccine-induced 

immunity or both (Figure S1). 

 

Trial Oversight 

The trial is being conducted in accordance with current International Conference on 

Harmonization (ICH) guidelines on Good Clinical Practice, and applicable country-specific 

regulatory requirements. All participants provided written informed consent before being 

enrolled. Appropriate Independent Institutional Review Boards and/or Ethics Committees 

approved the protocol, protocol amendments and consent forms. Safety and efficacy data were 

reviewed by an Independent Data Monitoring Committee (IDMC) as needed.  

The trial is ongoing, and, at the time of writing, the investigators remained unaware of 

participant-level treatment assignments. Limited team members have unblinded access to the 
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data to facilitate submission of clinical safety findings to regulatory agencies and the IDMC. 

All other trial staff and participants remain unaware of treatment assignments. 

 

The study was designed by Medicago R&D Inc with input from GSK and conducted with the 

assistance of Syneos Health Canada, including study management, monitoring, medical 

monitoring, data collection, IDMC and IDMC sub-committee management, and analysis. Site 

investigators were responsible for subject recruitment, local study conduct and data collection. 

Key laboratory outcomes were generated by ViroClinics/DDL (Rotterdam, NL: RT-PCR, 

sequencing and strain assignment). Ultimate responsibility for the integrity and analysis of the 

data, the writing and review of the manuscript and the decision to submit for publication rests 

with Medicago R & D Inc with input from GSK. The contributions of individual authors to 

these activities are provided under Author Contributions at the end of the main text.   

 

Safety Oversight 

The median duration of time to censoring for the analysis of local and systemic solicited 

adverse events (ITT) was 3.7 months (25th:75th percentiles 2.9:4.2 months and 3.0 months 

(25th:75th percentiles 2.0:3.9) months for the CoVLP+AS03 and placebo arms respectively. 

Safety oversight was provided by the Safety Monitoring Team that reviewed safety data on a 

regular basis in a blinded manner. This included data on Adverse Events of Special Interest 

(AESIs) including potential Immune-Mediated Diseases (pIMDs), Medically-Attended Adverse 

Events (MAAE), Serious Adverse Events (SAE) including anaphylaxis and severe allergic 

reactions, Vaccine-Associated Enhanced Disease (VAED), or Vaccine-Associated Enhanced 

Respiratory Disease (VAERD), with triggers in place to escalate to the IDMC if a potential 

safety signal was identified. In parallel, an unblinded medical monitor reviewed unblinded data 

on a real-time basis to escalate to the IDMC if a stopping rule was met. The safety and efficacy 

data were also reviewed by the IDMC, to confirm that the primary vaccine efficacy endpoint 

had been met, and that the benefit/risk profile was positive. 
 

Trial Vaccine 

CoVLP is composed of full-length S glycoprotein from SARS-CoV-2 (strain hCoV-

19/USA/CA2/2020) in a pre-fusion stabilized conformation with R667G, R668S, R670S, 

K971P and V972P modifications, expressed in Nicotiana benthamiana by Agrobacterium-
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based transient transfection. Expression results in formation of S trimers followed by 

spontaneous budding of 100-150 nm virus-like particles from the plasma membranes of leaf 

cells. AS03 is an oil-in-water emulsion containing DL-α-tocopherol and squalene 

(GlaxoSmithKline, Wavre, Belgium). The placebo was composed of 0.5 mL phosphate-

buffered saline (PBS) with polysorbate 80. 

 

Preparation of the Vaccine 

Immediately prior to use, 2.5 mL of CoVLP and 2.5 mL of AS03 were mixed in a multidose 

vial to obtain 10 vaccine doses of 0.5 mL each. Each dose of the vaccine contained 3.75 µg of 

CoVLP formulated in PBS with polysorbate 80, 11.86 mg of DL-α-tocopherol and 10.69 mg of 

squalene. Once mixed, the combined CoVLP+AS03 was stored at room temperature protected 

from light and had to be used within 6 hours. 

 

Calculation of Vaccine Efficacy  

Symptoms that could trigger SARS-CoV-2 testing included fever or chills, cough, shortness of 

breath or difficulty breathing, fatigue, muscle or body aches, headache, loss of taste or smell, 

sore throat, congestion or runny nose, nausea or vomiting or diarrhea. Vaccine Efficacy (VE) 

was calculated as 100 × (1 – incidence rate ratio (IRR)) where the IRR is defined as the ratio of 

person-years rate of COVID-19 cases in the CoVLP+AS03 group relative to cases in the 

placebo group. For both the Intention-To-Treat (ITT) and Per-Protocol analysis sets, censoring 

was performed at the earliest of any of the following events: occurrence of virologically-

confirmed COVID-19 (date of first symptoms), the database was frozen for the Primary 

Vaccine Efficacy (PVE) analysis, the date a subject was unblinded, the date a subject received 

another COVID-19 vaccine, or the date a subject withdrew from the study. The VE success 

criteria for the PVE endpoint were defined as a ≥50 %-point estimate and a >30 % lower limit 

of the 95% CI. Assuming the number of cases in each arm followed a Poisson distribution, then 

conditioning on the total number of cases and the ratio of person-time of follow up, the exact 

95% CIs for the IRR, and hence for VE = 1-IRR, was obtained assuming a binomial 

distribution with mid-P adjustment1. VE for secondary endpoints was analyzed using the same 

methods, except for the success criterion being defined as >0% lower limit of the 95% CI. The 

widths of confidence intervals for secondary and subgroup analyses have not been adjusted for 

multiplicity, and hence are best regarded as descriptive. 
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Cumulative incidence curves were calculated using the Kaplan-Meier method. All data 

presented in this manuscript are the result of pre-specified outcomes except for VE versus 

moderate-to-severe disease and the sub-analysis of viral load at diagnosis. Although 

measurement of viral load post-infection was a pre-specified endpoint, the analysis by sub-

group presented herein was not anticipated and should therefore be considered post hoc. While 

analysis of VE against severe disease was anticipated (secondary outcome), the analysis of VE 

versus moderate-to-severe disease was post hoc, driven in large part by the small number of 

severe cases observed in the study. 

 

For this endpoint-driven vaccine efficacy study, assuming a true vaccine efficacy of 60%, a 1:1 

treatment randomization ratio, and expecting the lower limit of the 95% confidence interval of 

vaccine efficacy of at least 30%, and vaccine efficacy of at least 50%, a sample size of 30,000 

subjects with a minimum of 160 COVID-19 cases was estimated to provide at least 90% power.   

 

Protocol for PCR-Testing and Viral Load Analysis 

At the current time, viral load (VL) data are available only for the initial (i.e.: diagnostic) 

nasopharyngeal swab. In this study, PCR testing was triggered by the persistence of ≥1 

COVID-19-compatible symptom lasting >24 hours and every attempt was made to obtain this 

swab as quickly as possible. Because of the anticipated delays in shipping to the central PCR-

testing facility in the Netherlands, initial testing included a local test (i.e.: PCR or antigen-

capture) as well as swabs for the central laboratory. If the local test was positive, participants 

were given a kit with enough swabs for every other day self-testing for up to 14 days to permit 

assessment of VL over time (i.e.: intensity and duration of viral shedding). The analysis of 

these swabs is under way and will be reported separately. Only the PCR testing performed by 

the central laboratory was used for defining the primary vaccine efficacy analysis set and for 

the VL calculations presented herein.  The VL was determined using PCR targeting the 

nucleocapsid gene.  Primers and assay conditions were based on the CDC N1 assay2. The 

resulting cycle threshold (Ct) values were plotted against a four-point standard curve run 

simultaneously with test samples and converted to log10 copies/mL (cp/mL). Viral load values 

under the detection limit (2.08 log10) were set to half of that limit. 

 
Rationale for Viral Load Analysis 
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Analysis of viral load was a pre-specified secondary outcome of the study to assess both the 

intensity and duration of viral shedding in CoVLP+AS03 versus Placebo recipients. To achieve 

this outcome, swabs collected every other day for up to 14 days after an initial positive PCR 

were to be used to assess the viral burden from diagnosis until clearance (i.e.: area under the 

curve). The analysis of viral load at diagnosis and comparison between groups and sub-groups 

presented in this work was prompted by the unexpected observation of a 2-fold difference 

between sequencing success between breakthrough cases in the CoVLP+AS03 arm of the study 

and placebo cases. As a result, the VL data presented here represent only a part of a secondary 

outcome and their more detailed analysis goes beyond what was anticipated in the Statistical 

Analysis Plan (Appendix: SAP). As a result, these analyses should be considered, at least 

partially, post hoc. 

 
Viral Sequencing 

Sequencing of viral genomes from swabs was performed by Viroclinics-DDL (Netherlands). 

Total nucleic acid (DNA/RNA) isolation was performed with the MagMAX™ Viral/Pathogen 

Nucleic Acid Isolation kit on the KingFisher™ Flex instrument (ThermoFisher) using 400 µL 

sample input. Nucleic acid elution was performed in 50 µL of elution buffer. Full-length 

amplification of the target RNA, i.e., RNA encoding SARS-CoV-2 spike (S) protein, was 

performed by amplifying 5 overlapping fragments of ~900 bp by nested RT-PCR using the 

primer sets from the CDC Singleplex PCR 38 amplicons protocol (PacBio). The outer one-step 

RT-PCR was performed with the outer S-gene primer sets and the SuperScript™ III One-Step 

RT-PCR System with Platinum™ Taq High Fidelity DNA Polymerase (ThermoFisher) using 5 

µL of the isolated RNA. The nested (inner) amplification step was performed with the inner 

primer sets and the Phusion Hot Start II High-Fidelity DNA Polymerase (ThermoFisher) or 

Q5® Hot Start High-Fidelity DNA Polymerase (NEB). Nested PCR products were analyzed by 

gel electrophoresis using standard molecular biology protocols, to confirm successful 

amplification.  

 

Next-generation sequence (NGS) analysis of S-gene amplicons was performed using the MiSeq 

or NextSeq Illumina platforms. NGS analysis was performed on samples consisting of two 

pools of non-overlapping S-gene amplicons. To generate single datasets for reporting and 

interpretation, the FASTQ files of the two pools of non-overlapping fragments were pooled 

together in silico. After combining the two datasets, all data was mapped against the same 
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reference sequence (SARS-CoV-2 Wuhan-Hu-1 GenBank: MN908947.3). Identifying the 

location on the reference genome allowed identification of reads that started or ended in or near 

a primer region (possibly containing primer ambiguity) in order to select them for the primer 

trimming algorithm. Sufficient nucleotides were trimmed off each read that was selected by this 

process and the remaining part of the read was considered non-primer derived. For in silico 

pooling and primer trimming, all primer locations were implemented in DDL’s bioinformatics 

ATHENA pipeline. The deep sequencing process comprised: quantification of S-gene amplicon 

pools by PicoGreen or Qubit™; fragment dilutions and equimolar mixing to normalize the 

concentrations of each of the amplicon pools; library preparation with the Nextera XT System 

(Illumina); sequence reactions with 300-cycle kit (150 bp bidirectional reads) on the Illumina 

Miseq or with a 300-cycle mid output kit on the Illumina Nextseq; Data QC and Data reporting. 

 

Statistical Considerations 

As noted above, all efficacy calculations reported herein used ‘person-years’ as the 

denominator to adjust for an anticipated asymmetrical loss of placebo recipients compared to 

CoVLP+AS03 recipients through withdrawal and Protocol-sanctioned unblinding to access a 

deployed vaccine. At the time the study was performed, vaccines were available for older 

individuals and for people with high-risk comorbidities in most countries - explaining the 

smaller than expected number of these individuals in the study. As deployed vaccines became 

available for healthy, younger adults, many of those enrolled requested unblinding or simply 

withdrew from the study, presumably to access a vaccine although these data are not available 

for most subjects who left the study. It is logical that more of those who discovered they had 

received placebo left the study, leading to the imbalance between the Per Protocol group 

numbers over time. We have little personal/professional information for study participants so 

cannot assess either their likelihood of exposure (e.g.: living situation, front-line or healthcare 

worker) or their level of risk behaviour or risk tolerance (e.g.: likelihood of high-risk 

behaviours, gamesmanship related to study participation). Although such asymmetric loss of 

subjects from one study arm has the potential to introduce bias, data contributing to VE 

estimates were censored for all subjects at the time of unblinding even if they chose not to 

receive a deployed vaccine and to remain in the study.  

 

An analysis of the participants who chose to unblind/withdraw and those who chose to remain 

in the study was conducted and no major differences were identified either within or between 
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groups in terms of age, sex, race/ethnicity, or geography (Table S6). The median period of time 

to censoring for the vaccine efficacy analysis was fairly even between both treatment groups: 

1.5 months in the CoVLP recipients (25th and 75th percentiles: 0.8 and 2.0 months) and 1.4 

months in the placebo recipients (25th and 75th percentiles: 0.8 and 1.9 months) in the ITT set. 

The corresponding values for the medians and 25th:75th percentiles for the per protocol set were 

1.5 and 0.9:2.0 months the for CoVLP+AS03 group and 1.5 and 0.9:1.9 months for the placebo 

group.  
 

The variant-specific efficacy analyses reported in this work are somewhat optimistic, in that the 

samples which could not be sequenced had, as a group, lower associated efficacy than those for 

which sequencing was successful. We therefore conducted a sensitivity analysis consisting of a 

‘hot deck’ imputation incorporating calendar time, participant country of residence, and trial 

arm. In the first step, the sequenced data were put into cells formed by a cross tabulation of the 

quintiles of calendar time of sample collection and country. Then for each cell, the proportional 

distribution across variants was used to allocate the non-sequenced samples in each cell 

(resulting mainly in fractional cases). In the next step, the statistician doing the calculations 

unblinded the CoVLP:Placebo distribution in each cell, to further split each cell’s imputed 

contents in two. Finally, the imputed case contributions for each variant in each arm were 

summed over its 20 time-country cells, added to the corresponding totals of the known 

sequences, and then used to calculate efficacy by variant (Table S8). 
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Supplementary Figure S1 | Circulating Variants During Course of Clinical Trial 

Each panel illustrates the variants circulating in time relative to the accrual of symptomatic 

COVID-19 cases for each nation in which the trial took place. Individual vertical columns 

indicate the incidence rate of variants reported to GISAID during a seven-day period relative to 

the total number of sequences reported for the period. Individual colors within the stacked 

columns represent variants in circulation as a percentage of total, shown on the left Y axis. In 

cases where sequence identity was not reported or does not refer to a Variant of Concern (VoC) 

or Variant of Interest (VoI), the incidence was reported as undefined. Red lines indicate the 

number of total adjudicated COVID-19 cases contributing to the calculation of primary vaccine 

efficacy accrued in each nation over time as a proportion of the total 165 cases (ITT set: right 

Y-axis). No COVID-19 cases accrued in Mexico. Dotted vertical lines indicate the date of first 

injection of a participant by country. FPI: First Patient In. 
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Supplementary Table S1 | Primary, Secondary and Exploratory Objectives of the Study 

At the time of writing, the Phase 3 portion of this study is on-going and the data for several of 

the secondary and exploratory outcomes are not yet available for analysis. The results presented 

in this work represent efficacy and safety data up to the cut-off points of August 20th and 

October 25th, 2021 respectively and are indicated in italics in the Table below. Analyses of later 

time-points and other outcomes will be reported separately.  

Primary Outcome • Evaluation of the efficacy of CoVLP+AS03 compared to 

placebo, to prevent PCR-confirmed symptomatic COVID-19 

starting 7 days after the 2nd dose at the time of the primary 

vaccine efficacy (PVE) analysis. The criteria for triggering the 

PVE analysis were identification of ≥160 COVID-19 cases 

with a median safety follow-up of ≥2 months post-

administration of the 2nd dose of ≥3000 subjects in each of the 

CoVLP formulation and placebo groups. 

Secondary Outcomes • Evaluation of the efficacy of CoVLP+AS03 versus placebo at 

the time of the PVE analysis: 

- to prevent severe COVID-19 disease starting 7 days 

after the 2nd dose; 

- to prevent PCR-confirmed symptomatic SARS-CoV-2 

infection starting after the first vaccination and during 

the following intervals: i) after the 1st dose and prior to 

the 2nd dose; ii) after the 2nd dose and prior to 7 days 

post-2nd dose; 

- to prevent of PCR-confirmed symptomatic SARS-CoV-

2 infection by strain starting 7 days after the 2nd dose; 

- to assess the duration and intensity of viral shedding 

as well as symptoms after PCR-confirmed SARS-CoV-

2 infection.  

• Evaluation of the efficacy of CoVLP+AS03 versus placebo to 

prevent PCR-confirmed asymptomatic COVID-19 at Day 201 

in D0 seronegative subjects.   

• Measurement of the following immunogenicity outcomes: 
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- In all subjects: Nab titers at Day 0 and Day 42. 

- In an immunogenicity subset: Nab titers at Day 21, 

Day 201 and Day 386; IgG (ELISA) titers at Day 42, 

Day 201 and Day 386; the ratio of Nab titers:IgG 

(ELISA) titers at Day 21, Day 42, Day 201 and Day 

386; IFN-γ and IL4 ELISpot response at Day 42, Day 

201 and Day 386. 

• Assessment of the safety and tolerability of the CoVLP 

formulation up to the end of the study. 

Exploratory Outcomes • Evaluation of the efficacy of CoVLP+AS03 compared to 

placebo to prevent severe COVID-19 disease by strain ≥7 days 

after the 2nd dose at the time of the PVE analysis. 

• Evaluation of specific cell-mediated immune (CMI) response 

induced by CoVLP+AS03 against the SARS-CoV-2 at Day 42, 

Day 201 and Day 386 as measured by the percentage of CD4+ 

T cells expressing functional markers. 
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Supplementary Table S2 | Summary of Demographics in the Intention to Treat (ITT) Set 

‘N’ is the number of participants in a population, while ‘n’ represents the number of participants in a category. Race and/or ethnic group were 

reported by the participants, who could have listed more than one category. SD: Standard deviation; Min: Minimum; Max: Maximum. 
 

  Healthy Adults Older Adults (65+) Adults with Comorbidities All Participants 

  CoVLP+ 
AS03 Placebo CoVLP+ 

AS03 Placebo CoVLP+ 
AS03 Placebo CoVLP+ 

AS03 Placebo 
         

 Participants (N) 10,816 10,835 62 65 1195 1166 12,074 12,066 
         

 Sex, n (%)         
    Male 5,460 (50.5) 5,553 (51.3) 35 (56.5 35 (53.8) 612 (51.2) 598 (51.3) 6,107 (50.6) 6,186 (51.3) 
    Female  5,356 (49.5) 5,282 (48.7) 27 (43.5) 30 (46.2) 583 (48.8) 568 (48.7) 5,966 (49.4) 5,880 (48.7) 
         

Race, n (%)         
American Indian / Alaska Native 27 (0.2) 23 (0.2) 0 0 3 (0.3) 7 (0.6) 30 (0.2) 30 (0.2) 

  Asian 137 (1.3) 137 (1.3) 1 (1.6) 0 11 (0.9) 10 (0.9) 149 (1.2) 147 (1.2) 
  Black / African American 681 (6.3) 667 (6.2) 8 (12.9) 13 (20.0) 160 (13.4) 155 (13.3) 849 (7.0) 835 (6.9) 
  Multiple 197 (1.8) 237 (2.2) 1 (1.6) 0 26 (2.2) 26 (2.2) 224 (1.9) 263 (2.2) 

Native Hawaiian or Other Pacific   
Islander 

24 (0.2) 21 (0.2) 0 0 2 (0.2) 4 (0.3) 26 (0.2) 25 (0.2) 

  White or Caucasian 9,694 (89.6) 9,690 (89.4) 51 (82.3) 51 (78.5) 981 (82.1) 959 (82.2) 10,726 (88.8) 10,700 (88.7) 
  Other 1 (<0.1) 2 (<0.1) 0 0 0 0 1 (<0.1) 2 (<0.1) 
  Not Reported 52 (0.5) 54 (0.5) 0 1 (1.5) 10 (0.8) 5 (0.4) 62 (0.5) 60 (0.5) 
  

        

Ethnicity, n (%) 
        

Hispanic or Latinx 8,965 (82.9) 8,955 (82.6) 15 (24.2) 26 (40.0) 915 (76.6) 915 (78.5) 9,895 (82.0) 9,896 (82.0) 
Not Hispanic or Latinx 1,800 (16.6) 1,830 (16.9) 47 (75.8) 39 (60.0) 273 (22.8) 241 (20.7) 2,120 (17.6) 2,110 (17.5) 
Not Reported / Specified 51 (0.5) 50 (0.5) 0 0 7 (0.6) 10 (0.9) 58 (0.5) 60 (0.5) 

  
        

Age at consent (years)         
  Mean (SD) 32.0 (11.07) 31.9 (11.02) 69.9 (4.15) 69.5 (5.00) 38.8 (13.72) 39.2 (14.14) 32.8 (11.82) 32.8 (11.85) 
  Median 29.0 29.0 69.0 68.0 37.0 38.0 29.0 29.0 
  Min, Max 18, 64 18, 64 65, 80 65, 86 18, 82 18, 86 18, 82 18, 86 
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Supplementary Table S3 | Summary of Demographics in the Per Protocol set  

‘N’ is the number of participants in a population, while ‘n’ represents the number of participants in a category. Race and/or ethnic group were as 

reported by the participants (who could have listed more than one category). SD: Standard deviation; Min: Minimum; Max: Maximum. 
 

  Healthy Adults Older Adults (65+) Adults with Comorbidities All Participants 

  CoVLP+ 
AS03 Placebo CoVLP+ 

AS03 Placebo CoVLP+ 
AS03 Placebo CoVLP+ 

AS03 Placebo 
         

 Participants (N) 9,541 8,609 55 54 958 873 10,554 9,536 
         

 Sex, n (%)         
    Male 4,764 (49.9) 4,324 (50.2) 30 (54.5) 27 (50.0) 474 (49.5) 441 (50.5) 5,268 (49.9) 4,792 (50.3) 
    Female  4,777 (50.1) 4,285 (49.8) 25 (45.5) 27 (50.0) 484 (50.5) 432 (49.5) 5,286 (50.1) 4,744 (49.7) 
         

Race, n (%)         
American Indian / Alaska Native 21 (0.2) 15 (0.2) 0 0 1 (0.1) 4 (0.5) 22 (0.2) 19 (0.2) 

  Asian 116 (1.2) 94 (1.1) 1 (1.8) 0 9 (0.9) 7 (0.8) 126 (1.2) 101 (1.1) 
  Black / African American 449 (4.7) 434 (5.0) 7 (12.7) 9 (16.7) 101 (10.5) 97 (11.1) 557 (5.3) 540 (5.7) 
  Multiple 177 (1.9) 183 (2.1) 1 (1.8) 0 22 (2.3) 17 (1.9) 200 (1.9) 200 (2.1) 

Native Hawaiian or Other Pacific   
Islander 

19 (0.2) 14 (0.2) 0 0 2 (0.2) 4 (0.5) 21 (0.2) 18 (0.2) 

  White or Caucasian 8,720 (91.4) 7,835 (91.0) 45 (81.8) 45 (83.3) 817 (85.3) 743 (85.1) 9,582 (90.8) 8,623 (90.4) 
  Other 1 (<0.1) 1 (<0.1) 0 0 0 0 1 (<0.1) 1 (<0.1) 
  Not Reported 35 (0.4) 29 (0.3) 0 0 5 (0.5) 1 (0.1) 40 (0.4) 30 (0.3) 
          

Ethnicity, n (%)         
Hispanic or Latinx 8,076 (84.6) 7,171 (83.3) 13 (23.6) 22 (40.7) 761 (79.4) 698 (80.0) 8,850 (83.9) 7,891 (82.7) 
Not Hispanic or Latinx 1,428 (15.0) 1,409 (16.4) 42 (76.4) 32 (59.3) 196 (20.5) 171 (19.6) 1,666 (15.8) 1,612 (16.9) 
Not Reported / Specified 37 (0.4) 29 (0.3) 0 0 1 (0.1) 4 (0.5) 38 (0.4) 33 (0.3) 

          

Age at consent (years)         
  Mean (SD) 31.8 (10.98) 31.9 (11.13) 69.9 (4.30) 69.8 (5.09) 38.7 (13.74) 40.2 (14.37) 32.6 (11.72) 32.9 (12.01) 
  Median 29.0 29.0 69.0 68.0 37.0 39.0 29.0 29.0 
  Min, Max 18, 64 18, 64 65, 80 65, 86 18, 82 18, 86 18, 82 18, 86 
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1 

Supplementary Table S4 | Baseline Comorbidities 

‘N’ is the total number of participants who received a given vaccination. ‘n’ is the number of a 

participants who reported the specified comorbid condition and is shown as a percentage in 

brackets. Comorbidities reported for ≤0.1% of the total population have not been included. 

n (%) CoVLP+AS03 Placebo Total 

 N = 12036 N = 12040 N = 24076 

Participants with at least one 

comorbidity 

1781 (14.8) 1686 (14.0) 3467 (14.4) 

Obesity 1246 (10.4) 1171 (9.7) 2417 (10.0) 

Documented Hypertension 340 (2.8) 322 (2.8) 672 (2.8) 

Type 2 Diabetes  116 (1.0) 100 (0.8) 216 (0.9) 

Chronic Obstructive Lung disease 

(COPD) 

41 (0.3) 45 (0.4) 86 (0.4) 

Immunocompromised 48 (0.4) 40 (0.3) 88 (0.4) 

Cardiovascular disease 40 (0.3) 41 (0.3) 81 (0.3) 

Asthma 25 (0.2) 17 (0.1) 42 (0.2) 
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Supplementary Table S5 | Representativeness of Study Participants 

Vaccine Efficacy and Safety after 2 doses of CoVLP+AS03 vaccine candidate 

Special considerations related to  

Gender  A gender effect has been observed resulting in higher risk to 
develop severe disease in males3-7. 
Although gender effects on immune responses are well 
documented, no statistically significant gender effects have been 
reported on either immunogenicity or efficacy of COVID-19 
vaccines or candidate vaccines to our knowledge.  

Age and Comorbidities Elderly and people with comorbidities are more susceptible to 
complications and severe COVID-193,7,8. Comorbidities including, 
but not limited to, obesity, diabetes, renal failure, hypertension, 
cardiovascular or chronic obstructive pulmonary diseases, can 
significantly worsen clinical outcome during COVID-19. 

Vaccine efficacy and immunogenicity may decrease with age 
although no statistically significant age-related reduction in vaccine 
efficacy has been reported with currently used COVID-19 vaccines 
or vaccine candidates during phase 3 clinical trials. 

Race or Ethnic groups In the United States, African American and Hispanic/Latinx 
individuals were generally over-represented (although relative 
representation varied over the waves and depending on the 
variants) in cases, hospitalizations and deaths; mainly due to socio-
economic factors and over-representation of these populations 
among frontline healthcare workers3,9. 

Overall Representativeness of 
this Trial 

Both sexes are equally represented in our study. Adults with 
comorbidities represent 9.8% of the subjects in our study (9.7% 
Placebo versus 9.9% Active Vaccine).  

Due to active vaccine roll-out in elderly prior to and at the time of 
this study, people aged ≥65 years only represent 0.53% of our 
study population.   

Participants reporting Hispanic/Latinx ethnicity represented >80% 
of the study population illustrating the contribution of clinical sites 
located in South America. Despite efforts to locate study sites in 
areas with high  Black or African Americans populations and active 
outreach, there was a lower willingness to participate in the vaccine 
clinical trial resulting into a lower than expected enrolment (5.5%) 
among that population as has been seen in other phase 3 studies10.  

Note: The potential impacts of age, comorbid conditions and sex on clinical co-outcomes were clearly 
identified during the early stages of the pandemic and were taken into consideration in designing this 
clinical trial. The possible impact of race or ethnic groups is strongly influenced by socio-economic 
factors and often depends on the geographic area. In this table, we focused on the situation in the United 
States. The information summarized in this table was obtained by interrogating large databases 
including PubMed, CDC website, the WHO website and MedRxiv with ad hoc terms including 'gender 
or gender impact/effect', sex or sex impact/effect’, ‘comorbidity or comorbid conditions', 'elderly or age 
effect/impact', 'risk factors', 'at risk populations' combined with 'COVID-19'. References are provided to 
support selected statements.  
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Supplementary Table S6 | Demographics According to Study Discontinuation  

‘N’ is the number of participants in a population (ITT for demographics, SAS for safety 

analysis set), while ‘n’ represents the number of participants in a category. Race and/or ethnic 

group were as reported by the participants (who could have listed more than one category). The 

‘discontinued’ population includes individuals who left the study due to adverse events, death, 

loss to follow-up, non-compliance, physician/investigator decision, sponsor decision, 

withdrawal of consent, withdrawal to receive a deployed vaccine, or for other reasons. This 

population does not include individuals who discontinued for unknown reasons (see Figure 1). 

Two individuals in the ITT set could not be attributed to the ‘discontinued’ or ‘continued’ 

groups.  SD: Standard deviation; Min: Minimum; Max: Maximum; AE: Adverse Event.  
 

DISCONTINUED CONTINUED 
 CoVLP+ AS03 Placebo CoVLP+ AS03 Placebo 

 Participants in ITT (N) 1,507 4,566 10,566 7,500 
 Sex, n (%)     
    Male 827 (54.9) 2,405 (52.7) 5,280 (50.0) 3,719 (49.6) 
    Female  680 (45.1) 2,161 (47.3) 5,286 (50.0) 3,781 (50.4) 
     
Race, n (%)     

American Indian/ Alaska 
Native 

9 (0.6) 13 (0.3) 21 (0.2) 17 (0.2) 

  Asian 39 (2.6) 96 (2.1) 110 (1.0) 51 (0.7) 
  Black/ African American 200 (13.3) 319 (7.0) 649 (6.2) 516 (6.9) 
  Multiple 21 (1.4) 159 (3.5) 203 (1.9) 104 (1.4) 

Native Hawaiian or Other 
Pacific Islander 

4 (0.3) 16 (0.4) 22 (0.2) 9 (0.1) 

  White or Caucasian 1,222 (81.1) 3,927 (86.0) 9,504 (90.0) 6,773 (90.4) 
  Other 0 2 (<0.1) 1 (<0.1) 0 
  Not Reported 12 (0.8) 34 (0.7) 50 (0.5) 26 (0.4) 
      
Ethnicity, n (%)     
  Hispanic or Latinx 913 (60.6) 3,548 (77.7) 8,982 (85.0) 6,348 (84.6) 
  Not Hispanic or Latinx 579 (38.4) 987 (21.7) 1,541 (14.6) 1,123 (15.0) 
  Not Reported/ Specified 15 (1.0) 31 (0.7) 43 (0.4) 29 (0.4) 
      
Age at consent (years)     
  Mean (SD) 33.2 (11.8) 30.3 (10.1) 32.8 (11.8) 34.3 (12.6) 
  Median 30 27 29 31 
  Min, Max 18, 73 18, 79 18, 82 18, 86 
     
Solicited AEs     

Participants in SAS (N) 536 1,794 3,600 1,889 
≥1 Solicited Local AE 478 (89.2) 862 (48.0) 3,341 (92.8) 815 (43.1) 
≥1 Solicited Systemic AE 465 (86.8) 1223 (68.2) 3,147 (87.4) 1,171 (62.0) 
≥Grade 3 Solicited AE 30 (5.6) 22 (1.2) 223 (6.2) 23 (1.2) 
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Supplementary Table S7 | Efficacy by Subgroup (Per Protocol Set) 

For most subgroups, values indicate the number of positive cases and total number of 

participants in the subgroup.  Numbers in parenthesis indicate the incidence rate per person 

years. For variants, values indicate number of sequenced cases assigned to the variant and in 

parenthesis the incidence rate per person years. Yrs indicate years, 95% CI indicates 95% 

confidence interval, VE indicates Vaccine Efficacy and NA indicates not applicable. 
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Supplementary Table S8 | Redistribution of Sequencing Failures among Variants 

Because 12.7% of the cases could not be sequenced and sequencing failures were not evenly 

distributed between CoVLP+AS03 and placebo arms, we conducted a sensitivity analysis to 

assess the possible impact of the missing data on variant-specific efficacy estimates. This 

analysis consisted of a “hot deck” imputation incorporating calendar time, participant country 

of residence, and trial arm. In the first step, the sequenced data were put into cells formed by a 

cross tabulation of the quintiles of calendar time of sample collection and country. Then for 

each cell, the proportional distribution across variants was used to allocate the non-sequenced 

samples in each cell (resulting mainly in fractional cases). In the next step, the statistician doing 

the calculations (LM) unblinded the CoVLP:Placebo distribution in each cell, to further split 

each cell’s imputed contents in two. Finally, the imputed case contributions for each variant in 

each arm were summed over its 20 time-country cells, added to the corresponding totals of the 

known sequences, and then used to calculated efficacy by variant. 

  

Variant Observed 
Placebo 
Cases 

Observed 
CoVLP 
+AS03 
Cases 

Observed 
Efficacy 

(%) 

Imputed 
Placebo 
Cases 

Imputed 
CoVLP 
+AS03 
Cases 

Imputed 
Efficacy 

(%) 

Alpha 6 0 100.0 6.1 0.6 91.0 
Gamma 47 6 87.8 50.1 14.9 71.6 
Delta 44 12 74.0 45.6 17.3 63.8 
Lambda 3 0 100.0 3.1 0.9 72.0 
Mu 4 0 100.0 4.0 0.3 92.5 
Sequencing 
Failure 

7 14     

Total 111 32 72.5 108.9 34.0 70.2 
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Supplementary Table S9 | Incidence of Solicited Local Adverse Events (SAS) 

‘N’ is the total number of participants in the Safety Analysis Set (SAS) who received a given 

vaccination. ‘n’ is the number of a participants reporting at least 1 occurrence of the specified 

event category and is shown as a percentage in brackets. For each category, Grade 1 = Mild; 

Grade 2 = Moderate; Grade 3 = Severe; Grade 4 = Potentially life threatening. If a participant 

had the same AE but with different grades over time, the highest grade was reported. ‘Missing’ 

rows counted participants within the population if they did not have a non-missing assessment 

or had an assessment with a non-graded value.  

 Vaccination 1 Vaccination 2 Overall 

n (%) 
CoVLP+ 

AS03 
Placebo CoVLP+ 

AS03 
Placebo 

 
CoVLP+ 

AS03 
Placebo 

 N = 4 136 N = 3 683 N = 4 136 N = 3 683 N = 4 136 N = 3 683 
≥1 solicited 
local AE 

3538 
(85.5) 

1149  
(31.2) 

3496  
(84.5) 

1135  
(30.8) 

3819  
(92.3) 

1677  
(45.5) 

Grade 1  3021 
(73.0) 

1123  
(30.5) 

2494  
(60.3) 

1111  
(30.2) 

2590  
(62.6) 

1629  
(44.2) 

Grade 2  484 (11.7) 24 (0.7) 917 (22.2) 23 (0.6) 1115 (27.0) 45 (1.2) 
Grade 3  33 (0.8) 2 (<0.1) 85 (2.1) 1 (<0.1) 114 (2.8) 3 (<0.1) 
Grade 4  0 0 0 0 0 0 
Missing 4 (<0.1) 6 (0.2) 74 (1.8) 12 (0.3) 2 (<0.1) 5 (0.1) 

Pain 3514 
(85.0) 

1082  
(29.4) 

3483 
(84.2) 

1100  
(29.9) 

3806  
(92.0) 

1604  
(43.6) 

Grade 1 3072 
(74.3) 

1066  
(28.9) 

2625  
(63.5) 

1080  
(29.3) 

2758  
(66.7) 

1570  
(42.6) 

Grade 2   420 (10.2) 15 (0.4) 830 (20.1) 20 (0.5) 999 (24.2) 33 (0.9) 
Grade 3  22 (0.5) 1 (<0.1) 28 (0.7) 0 49 (1.2) 1 (<0.1) 
Grade 4  0 0 0 0 0 0 
Missing 4 (<0.1) 6 (0.2) 74 (1.8) 12 (0.3) 2 (<0.1) 5 (0.1) 

Redness 281 (6.8) 107 (2.9) 633 (15.3) 77 (2.1) 815 (19.7) 167 (4.5) 
Grade 1  238 (5.8) 101 (2.7) 446 (10.8) 75 (2.0) 596 (14.4) 159 (4.3) 
Grade 2   36 (0.9) 5 (0.1) 145 (3.5) 1 (<0.1) 172 (4.2) 6 (0.2) 
Grade 3  7 (0.2) 1 (<0.1) 42 (1.0) 1 (<0.1) 47 (1.1) 2 (<0.1) 
Grade 4 0 0 0 0 0 0 
Missing 6 (0.1) 8 (0.2) 76 (1.8) 13 (0.4) 3 (<0.1) 5 (0.1) 

Swelling 774 (18.7) 108 (2.9) 1241 (30.0) 113 (3.1) 1548 (37.4) 200 (5.4) 
Grade 1  660 (16.0) 100 (2.7) 974 (23.5) 110 (3.0) 1211 (29.3) 189 (5.1) 
Grade 2  102 (2.5) 7 (0.2) 240 (5.8) 3 (<0.1) 300 (7.3) 10 (0.3) 
Grade 3  12 (0.3) 1 (<0.1) 27 (0.7) 0 37 (0.9) 1 (<0.1) 
Grade 4  0 0 0 0 0 0 
Missing 5 (0.1) 6 (0.2) 74 (1.8) 12 (0.3) 2 (<0.1) 5 (0.1) 
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Supplementary Table S10 | Incidence of Solicited Systemic Adverse Events (SAS) 

‘N’ is the total number of participants in the Safety Analysis Set (SAS) who received a given 

vaccination. ‘n’ is the number of a participants reporting at least 1 occurrence of the specified 

event category and is shown as a percentage in brackets. For each category, Grade 1 = Mild; 

Grade 2 = Moderate; Grade 3 = Severe; Grade 4 = Potentially life threatening. If a participant 

had the same AE but with different grades over time, the highest grade was reported. ‘Missing’ 

rows counted participants within the population if they did not have a non-missing assessment 

or had an assessment with a non-graded value. Medically implausible fever temperature values 

were excluded from table. 

 Vaccination 1 Vaccination 2 Overall 

n (%) 
CoVLP+ 

AS03 
Placebo CoVLP+ 

AS03 
Placebo CoVLP+ 

AS03 
Placebo 

  N = 4 136 N = 3 683 N = 4 136 N = 3 683 N = 4 136 N = 3 683 
≥1 solicited 
systemic AE 

2835  
(68.5) 

2023 
(54.9) 

3190 
(77.1) 

1517 
(41.2) 

3612  
(87.3) 

2394 
(65.0) 

Grade 1  2017 
(48.8) 

1602 
(43.5) 

1388 
(33.6) 

1147 
(31.1) 

1538  
(37.2) 

1734 
(47.1) 

Grade 2  776  
(18.8) 

397 
(10.8) 

1671 
(40.4) 

349  
(9.5) 

1906  
(46.1) 

617  
(16.8) 

Grade 3  42 (1.0) 24 (0.7) 129 (3.1) 20 (0.5) 166 (4.0) 42 (1.1) 
Grade 4  0 0 2 (<0.1) 1 (<0.1) 2 (<0.1) 1 (<0.1) 
Missing 2 (<0.1) 6 (0.2) 72 (1.7) 12 (0.3) 2 (<0.1) 5 (0.1) 

Chills 571  
(13.8) 

352  
(9.6) 

1693 
(40.9) 

263  
(7.1) 

1889  
(45.7) 

522  
(14.2) 

Grade 1  469 (11.3) 314 (8.5) 966 (23.4) 228 (6.2) 1 108 (26.8) 451 (12.2) 
Grade 2  98 (2.4) 38 (1.0) 702 (17.0) 34 (0.9) 753 (18.2) 70 (1.9) 
Grade 3  4 (<0.1) 0 24 (0.6) 1 (<0.1) 27 (0.7) 1 (<0.1) 
Grade 4  0 0 1 (<0.1) 0 1 (<0.1) 0 
Missing 8 (0.2) 9 (0.2) 74 (1.8) 12 (0.3) 2 (<0.1) 5 (0.1) 

Fatigue 1490  
(36.0) 

1038 
(28.2) 

2277 
(55.1) 

792  
(21.5) 

2634  
(63.7) 

1352 
(36.7) 

Grade 1  1144  
(27.7) 

820 
(22.3) 

1270 
(30.7) 

638  
(17.3) 

1460  
(35.3) 

1018 
(27.6) 

Grade 2  332 (8.0) 206 (5.6) 942 (22.8) 142 (3.9) 1096 (26.5) 311 (8.4) 
Grade 3  14 (0.3) 12 (0.3) 65 (1.6) 12 (0.3) 78 (1.9) 23 (0.6) 
Grade 4  0 0 0 0 0 0 
Missing 8 (0.2) 8 (0.2) 72 (1.7) 12 (0.3) 2 (<0.1) 5 (0.1) 

Feeling of 
General 
Discomfort  

1200  
(29.0) 

699 
(19.0) 

2280 
(55.1) 

574  
(15.6) 

2595  
(62.7) 

1002 
(27.2) 

Grade 1  907  
(21.9) 

582 
(15.8) 

1154 
(27.9) 

459  
(12.5) 

1341  
(32.4) 

784  
(21.3) 

Grade 2  278  
(6.7) 

111  
(3.0) 

1089 
(26.3) 

109  
(3.0) 

1203  
(29.1) 

207  
(5.6) 

Grade 3  15 (0.4) 6 (0.2) 36 (0.9) 6 (0.2) 50 (1.2) 11 (0.3) 
Grade 4  0 0 1 (<0.1) 0 1 (<0.1) 0 
Missing 8 (0.2) 9 (0.2) 74 (1.8) 13 (0.4) 2 (<0.1) 5 (0.1) 
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 Vaccination 1 Vaccination 2 Overall 

n (%) 
CoVLP+ 

AS03 
Placebo CoVLP+ 

AS03 
Placebo CoVLP+ 

AS03 
Placebo 

  N = 4 136 N = 3 683 N = 4 136 N = 3 683 N = 4 136 N = 3 683 
Feeling of 
Swelling in 
the Axilla 
(Armpit) 

266  
(6.4) 

123  
(3.3) 

461  
(11.1) 

71  
(1.9) 

613  
(14.8) 

182  
(4.9) 

Grade 1  233 (5.6) 121 (3.3) 389 (9.4) 66 (1.8) 515 (12.5) 175 (4.8) 
Grade 2  32 (0.8) 2 (<0.1) 70 (1.7) 5 (0.1) 95 (2.3) 7 (0.2) 
Grade 3  1 (<0.1) 0 2 (<0.1) 0 3 (<0.1) 0 
Grade 4  0 0 0 0 0 0 
Missing 8 (0.2) 9 (0.2) 75 (1.8) 13 (0.4) 3 (<0.1) 5 (0.1) 

Feeling of 
Swelling in 
the Neck 

475 (11.5) 328 (8.9) 632 (15.3) 245 (6.7) 905 (21.9) 484 (13.1) 

Grade 1  427 (10.3) 298 (8.1) 514 (12.4) 217 (5.9) 746 (18.0) 432 (11.7) 
Grade 2  46 (1.1) 28 (0.8) 112 (2.7) 28 (0.8) 151 (3.7) 50 (1.4) 
Grade 3  2 (<0.1) 2 (<0.1) 6 (0.1) 0 8 (0.2) 2 (<0.1) 
Grade 4  0 0 0 0 0 0 
Missing 8 (0.2) 9 (0.2) 75 (1.8) 13 (0.4) 3 (<0.1) 5 (0.1) 

Fever 44 (1.1) 34 (0.9) 355 (8.6) 18 (0.5) 390 (9.4) 52 (1.4) 
Grade 1  31 (0.7) 26 (0.7) 259 (6.3) 10 (0.3) 282 (6.8) 36 (1.0) 
Grade 2  10 (0.2) 7 (0.2) 70 (1.7) 6 (0.2) 79 (1.9) 13 (0.4) 
Grade 3  3 (<0.1) 1 (<0.1) 25 (0.6) 2 (<0.1) 28 (0.7) 3 (<0.1) 
Grade 4  0 0 1 (<0.1) 0 1 (<0.1) 0 
Missing 59 (1.4) 59 (1.6) 92 (2.2) 27 (0.7) 8 (0.2) 11 (0.3) 

Headache 1644  
(39.7) 

1299 
(35.3) 

2325 
(56.2) 

940  
(25.5) 

2786  
(67.4) 

1662 
(45.1) 

Grade 1  1288  
(31.1) 

1089 
(29.6) 

1363 
(33.0) 

732  
(19.9) 

1634  
(39.5) 

1300 
(35.3) 

Grade 2  342 (8.3) 200 (5.4) 927 (22.4) 196 (5.3) 1105 (26.7) 341 (9.3) 
Grade 3  14 (0.3) 10 (0.3) 34 (0.8) 11 (0.3) 46 (1.1) 20 (0.5) 
Grade 4  0 0 1 (<0.1) 1 (<0.1) 1 (<0.1) 1 (<0.1) 
Missing 6 (0.1) 9 (0.2) 74 (1.8) 13 (0.4) 2 (<0.1) 5 (0.1) 

Joint Aches 642  
(15.5) 

406 
(11.0) 

1 361 
(32.9) 

313  
(8.5) 

1627  
(39.3) 

595  
(16.2) 

Grade 1  510 (12.3) 355 (9.6) 838 (20.3) 268 (7.3) 1028 (24.9) 502 (13.6) 
Grade 2  129 (3.1) 47 (1.3) 504 (12.2) 44 (1.2) 578 (14.0) 88 (2.4) 
Grade 3  3 (<0.1) 4 (0.1) 19 (0.5) 1 (<0.1) 21 (0.5) 5 (0.1) 
Grade 4  0 0 0 0 0 0 
Missing 8 (0.2) 8 (0.2) 72 (1.7) 12 (0.3) 2 (<0.1) 5 (0.1) 

Muscle 
Aches 

1768  
(42.7) 

771 
(20.9) 

2273 
(55.0) 

617  
(16.8) 

2770  
(67.0) 

1083 
(29.4) 

Grade 1  1437  
(34.7) 

698 
(19.0) 

1354 
(32.7) 

539  
(14.6) 

1683  
(40.7) 

944  
(25.6) 

Grade 2  318 (7.7) 71 (1.9) 875 (21.2) 73 (2.0) 1031 (24.9) 133 (3.6) 
Grade 3  13 (0.3) 2 (<0.1) 43 (1.0) 5 (0.1) 55 (1.3) 6 (0.2) 
Grade 4  0 0 1 (<0.1) 0 1 (<0.1) 0 
Missing 7 (0.2) 8 (0.2) 72 (1.7) 12 (0.3) 2 (<0.1) 5 (0.1) 
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Supplementary Table S11 | Overall Summary of Unsolicited Adverse Events up to Twenty-One Days after Each Vaccine (SAS) 

‘N’ is the total number of participants in the Safety Analysis Set (SAS) who received a given vaccination. ‘n’ is the number of a participants 

reporting at least 1 occurrence of the specified event category and is shown as a percentage in brackets. Grade 3 = Severe. Abbreviations: AE, 

adverse event; AESI, adverse event of special interest; CoVLP, coronavirus-like particle; MAAE, medically attended adverse event; n, number of 

subjects in category; pIMDs, potential immune-mediated diseases, SAE, serious adverse event; VAED, vaccine-associated enhanced disease. 

 

  Vaccination 1 Vaccination 2 Overall 
n (%) CoVLP+ AS03 Placebo CoVLP+ AS03 Placebo CoVLP+ AS03 Placebo 

 N= 12 036 N= 12 040 N= 11 312 N= 10 775 N= 12 036 N= 12040 
Immediate Unsolicited AEs 19 (0.2) 19 (0.2) 4 (<0.1) 7 (<0.1) 23 (0.2) 26 (0.2) 
Unsolicited AEs 1 722 (14.3) 1 647 (13.7) 1 424 (12.6) 1 132 (10.5) 2 735 (22.7) 2 451 (20.4) 

≥ Grade 3 39 (0.3) 38 (0.3) 30 (0.3) 30 (0.3) 69 (0.6) 65 (0.5) 
SAEs   13 (0.1) 9 (<0.1) 11 (<0.1) 8 (<0.1) 24 (0.2) 16 (0.1) 
Related SAEs  0 0 0 0 0 0 
MAAEs 287 (2.4) 276 (2.3) 242 (2.1) 230 (2.1) 509 (4.2) 490 (4.1) 
Related MAAEs 28 (0.2) 21 (0.2) 20 (0.2) 22 (0.2) 48 (0.4) 43 (0.4) 
AEs Leading to Study Withdrawal 1 (<0.1) 5 (<0.1) 0 2 (<0.1) 1 (<0.1) 7 (<0.1) 
AESIs Reported by the Investigator 2 (<0.1) 0 2 (<0.1) 0 4 (<0.1) 0 
AESIs Identified by Data analysis       

Potential VAED  0 0 0 0 0 0 
Related Potential VAED 0 0 0 0 0 0 
Related Anaphylactic Reactions 0 0 0 0 0 0 
pIMDs 8 (<0.1) 5 (<0.1) 7 (<0.1) 3 (<0.1) 15 (0.1) 8 (<0.1) 
Related pIMDs 1 (<0.1) 0 1 (<0.1) 1 (<0.1) 2 (<0.1) 1 (<0.1) 

AEs Leading to Death 0 2 (<0.1) 0 2 (<0.1) 0 4 (<0.1) 
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Supplementary Table S12 | Overall Summary of Unsolicited Adverse Events from Day 43 to 201 (SAS) 

‘N’ is the total number of participants in the Safety Analysis Set (SAS) who received a given vaccination. ‘n’ is the number of a participants 

reporting at least 1 occurrence of the specified event category and is shown as a percentage in brackets. Grade 3 = Severe. Abbreviations: AE, 

adverse event; AESI, adverse event of special interest; CoVLP, coronavirus-like particle; MAAE, medically attended adverse event; n, number of 

subjects in category; pIMDs, potential immune-mediated diseases, SAE, serious adverse event; VAED, vaccine-associated enhanced disease. 

 

  Vaccination 1 Vaccination 2 Overall 
n (%) CoVLP+ AS03 Placebo CoVLP+ AS03 Placebo CoVLP+ AS03 Placebo 

 N= 12 036 N= 12 040 N= 11 312 N= 10 775 N= 12 036 N= 12040 
Unsolicited AEs 1 (<0.1) 5 (<0.1) 510 (4.5) 475 (4.4) 511 (4.2) 480 (4.0) 

≥ Grade 3 0 1 (<0.1) 21 (0.2) 28 (0.3) 21 (0.2) 29 (0.2) 
SAEs   0 2 (<0.1) 19 (0.2) 20 (0.2) 19 (0.2) 22 (0.2) 
Related SAEs  0 0 0 1 (<0.1) 0 1 (<0.1) 
MAAEs 1 (<0.1) 3 (<0.1) 199 (1.8) 197 (1.8) 200 (1.7) 200 (1.7) 
Related MAAEs 0 0 2 (<0.1) 2 (<0.1) 2 (<0.1) 2 (<0.1) 
AEs Leading to Study Withdrawal 1 (<0.1) 0 3 (<0.1) 5 (<0.1) 4 (<0.1) 5 (<0.1) 
AESIs Reported by the Investigator 0 0 2 (<0.1) 0 2 (<0.1) 0 
AESIs Identified by Data analysis       

Potential VAED  0 0 0 0 0 0 
Related Potential VAED 0 0 0 0 0 0 
Related Anaphylactic Reactions 0 0 0 0 0 0 
pIMDs 0 0 6 (<0.1) 2 (<0.1) 6 (<0.1) 2 (<0.1) 
Related pIMDs 0 0 0 0 0 0 

AEs Leading to Death 0 0 4 (<0.1) 5 (<0.1) 4 (<0.1) 5 (<0.1) 
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Supplementary Table S13 | Incidence of Specific Unsolicited Adverse Events reported up to 

the Safety Data cut-off date of October 25, 2021 (SAS) 

‘N’ is the total number of participants in the Safety Analysis Set (SAS) who received a given 

vaccination. ‘n’ is the number of a participants reporting at least 1 occurrence of the specified 

event preferred term (PT) category and is shown as a percentage in brackets. All event PTs 

reported in ≥1% of subjects after receiving first and or second treatment in CoVLP+AS03 

treatment group are listed.  
 

n (%) 

Vaccination 1 Vaccination 2 Overall 
CoVLP+ 

AS03 
Placebo 

 
CoVLP+ 

AS03 
Placebo 

 
CoVLP+ 

AS03 
Placebo 

 
N= 12036 N= 12040 N= 11312 N= 10775 N= 12036 N= 12040 

Subjects with 
≥1 unsolicited 
AE 

1 722 
(14.3) 

1 647 
(13.7) 

1 424 
(12.6) 

1 132 
(10.5) 

2 735 
(22.7) 

2 451 
(20.4) 

Influenza  43 (0.4)  61 (0.5)  110 (1.0)  88 (0.8)  152 (1.3)  149 (1.2)  
Headache 268 (2.2)  268 (2.2)  165 (1.5)  165 (1.5)  410 (3.4)  405 (3.4)  
Nasal 
congestion 

115 (1.0)  131 (1.1)  111 (1.0)  110 (1.0)  215 (1.8)  223 (1.9) 

Oropharyngeal 
pain  

76 (0.6)  90 (0.7)  75 (0.7)  82 (0.8)  147 (1.2)  169 (1.4) 

Cough  57 (0.5)  73 (0.6)  60 (0.5)  57 (0.5)  115 (1.0)  127 (1.1) 
Diarrhea  61 (0.5)  61 (0.5)  72 (0.6)  54 (0.5)  129 (1.1)  110 (0.9) 
Nausea  61 (0.5)  45 (0.4)  74 (0.7)  42 (0.4)  128 (1.1)  85 (0.7) 
Myalgia 90 (0.7)  67 (0.6)  62 (0.5)  43 (0.4)  146 (1.2)  109 (0.9)  
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Supplementary Table S14 | Incidence of Adverse Events of Special Interest based on Serious 

Adverse Events Reported after Vaccination with Other COVID-19 Vaccines (SAS) 

‘N’ is the total number of participants in the Safety Analysis Set (SAS) who received a given 

vaccination. ‘n’ is the number of a participants reporting at least 1 occurrence of the specified 

event category and is shown as a percentage in brackets.  

 

 Vaccination 1 Vaccination 2 Overall 

n (%) 
CoVLP+ 

AS03 
Placebo CoVLP+ 

AS03 
Placebo 

 
CoVLP+ 

AS03 
Placebo 

 N= 12036 N= 12040 N= 11312 N= 10775 N= 12036 N= 12040 
Acute respiratory 
distress syndrome 

0 1 (<0.1)  0 0 0 1 (<0.1) 

Arrhythmia 1 (<0.1) 1 (<0.1) 0 1 (<0.1) 1 (<0.1) 2 (<0.1) 
Myocarditis 0 0 1 (<0.1) 1 (<0.1) 1 (<0.1) 1 (<0.1) 
Pericarditis 0 0 0 0 0 0 
Bell’s palsy  1 (<0.1) 0 1 (<0.1) 0 2 (<0.1) 0 
Facial Paralysis 0 0 1 (<0.1) 1 (<0.1) 1 (<0.1) 1 (<0.1) 
Deep vein 
thrombosis 

0 0 1 (<0.1) 0 1 (<0.1) 0 

Embolism 0 0 0 0 0 0 
Cerebral venous 
sinus thrombosis 

0 0 0 0 0 0 

Thrombocytopenia  0 0 0 0 0 0 
Disseminated 
intravascular 
coagulation  

0 0 0 0 0 0 

Guillain-Barré 
syndrome 

0 0 0 0 0 0 
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