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Abstract 
Background: CoVLP is a coronavirus-like particle produced in plants displaying the prefusion spike glycoprotein of ancestral SARS-CoV-2 adjuvanted with AS03.
Methods: This Phase 3 randomized (1:1), observer-blind, placebo-controlled trial was conducted at 85 centers. Adults ≥18 years of age received two IM injections of 3.75μg CoVLP+AS03 or placebo, 21 days apart. The primary efficacy endpoint was prevention of symptomatic COVID-19 beginning ≥7 days after the second injection and was triggered by identification of ≥160 cases. Safety was also assessed.
Results: 24,141 volunteers participated (median 29 years). 83% received both doses and 14.8% were baseline seropositive. COVID-19 was PCR-confirmed in 165 participants in the intention-to-treat set: 100% were variants when successfully sequenced. Overall, vaccine efficacy was 69.5% (95% confidence interval (CI): 56.7,78.8). Vaccine efficacy against moderate-to-severe disease (post hoc) was 78.8% (95% CI: 55.8,90.8) and 74.0% (95% CI: 62.1,82.5) in those seronegative at recruitment and no severe cases occurred in the CoVLP+AS03 group. Median viral load in the CoVLP+AS03 breakthrough cases was >100-fold lower than placebo cases. Solicited local and systemic adverse events in a subset (4,136 CoVLP+AS03:3,683 placebo) were mostly mild-to-moderate and transient, occurring more frequently in the CoVLP+AS03 (92.3%/87.3%) compared to placebo recipients (45.5%/65.0%), post-first and -second doses respectively. Unsolicited adverse events in 24,076 participants were similar between groups up to 21 days post-each dose (22.7% and 20.4%) and between Days 43-201 (4.2% and 4.0%). 
Conclusions: The vaccine efficacy of CoVLP+AS03 in preventing symptomatic infection caused by a spectrum of variants was 69.5% and breakthrough cases had much lower viral loads suggesting significant virologic impact. 

Introduction
Since its emergence in 20191, SARS-CoV-2 has caused >430 million cases of COVID-19 with >5.92 million deaths globally2. The scientific community responded to this threat with development of an unprecedented diversity of vaccines3. The spike (S) glycoprotein is the antigen in most of these vaccines and S-specific neutralizing antibodies (NAb) are correlated with protection4. Trials conducted early in the pandemic generally demonstrated high vaccine efficacy against the ancestral strain5,6. Several vaccines have since been deployed with success7 and acceptable safety profiles despite rare, platform-related adverse events8,9. More recently, reduced protection due to waning immunity and emergence of variants has been reported10. Booster doses are being deployed to restore NAb levels and improve cross-protection11. Tensions created by the demand for boosters in populations with high levels of vaccination and the need for primary vaccination in unvaccinated populations12 suggest that additional vaccines are needed to meet global demand. Vaccines stable at refrigerator temperatures or that can overcome concerns of the vaccine-hesitant13 could also be useful.

The coronavirus virus-like particle (CoVLP) vaccine in the current study is produced in a plant-based platform that has been used to generate a number of viral vaccines including influenza candidates that demonstrated substantial immunogenicity and efficacy14,15. Expression of the SARS-CoV-2 S protein leads to formation of 100-150 nm virus-like particles in the cells of the plant leaves that, once harvested and purified, are stable for at least 6 months at 2-8°C. Adjuvant System 03 (AS03: GlaxoSmithKline) initiates a transient innate response16 and increases the magnitude, quality and durability of adaptive responses17. AS03 has been used in pandemic influenza vaccines as well as other licensed vaccines/candidates18. In early studies, CoVLP+AS03 induced strong and durable NAb responses and a balanced IFN-γ/IL-4 T-cell response19,20, both of which could contribute to protection21. Here, we report early results of a pivotal Phase 3 efficacy study in adults recruited between March 15th, 2021, and September 2nd, 2021. 

Methods 
Trial Oversight and Objectives
Details of trial oversight are provided in the Appendix. The primary objectives of this randomized, observer-blinded, placebo-controlled trial were determination of efficacy and safety of CoVLP+AS03. The trial involved 85 sites in Argentina, Brazil, Canada, Mexico, the United Kingdom, and the USA. Once ≥160 laboratory-confirmed COVID-19 cases (≥7 days post-second vaccination) were identified, and a median safety follow-up of ≥2 months was achieved in all participants, the database was cleaned and primary vaccine efficacy results were calculated. The cut-off dates for the efficacy and safety analyses were August 20th and October 25th, 2021, respectively. 

Participants and Randomization
Study participants were adults aged ≥18 years including those with significant comorbidities. Participants had to be SARS-CoV-2 vaccine-naive with no history of confirmed COVID-19 (full inclusion and exclusion criteria in Appendix:Protocol). Participants were assigned 1:1 to receive CoVLP+AS03 or placebo and blinded staff were responsible for all safety evaluations. The intention-to-treat and safety analysis sets (ITT and SAS respectively) included all randomized participants and those in the SAS also had to have received ≥1 study injection. The per-protocol population included all participants who received two study injections as scheduled and had no major protocol deviations.

Trial Vaccine
CoVLP, previously described in detail20,22, displays full-length, pre-stabilized S glycoprotein trimers from SARS-CoV-2 (hCoV-19/USA/CA2/2020) expressed in Nicotiana benthamiana.  The vaccine contained 3.75µg of CoVLP combined with AS03, containing DL-α-tocopherol and squalene and administered intramuscularly; final volume 0.5 mL; two doses 21 days apart. The placebo was 0.5 mL PBS with polysorbate-80.

Safety Assessments 
The Safety Analysis Set used to evaluate unsolicited data comprised 24,076 participants (12,036 CoVLP+AS03; 12,040 placebo). At the time of writing, solicited adverse events data were available for a subset (4,136 CoVLP+AS03; 3,683 placebo) who had received both doses per-Protocol and completed ≥2 months of follow-up post-second dose. Solicited local and systemic adverse events within 7 days of each dose were collected using paper/electronic diaries. Unsolicited adverse events were monitored for 21 days after each dose, while serious adverse events, medically attended adverse events, adverse events leading to withdrawal, adverse events of special interest including vaccine-associated enhanced (respiratory) disease (VAED/VAERD), anaphylaxis/severe allergic reactions, potential Immune Mediated Disorders (pIMD), and deaths are being monitored throughout the study. Adverse event grading and stopping rules are detailed in the Appendix:Protocol. 

Efficacy Assessments
The primary vaccine efficacy endpoint was prevention of symptomatic COVID-19 occurring ≥7 days after the second dose. Cases adjudicated by a blinded sub-committee of the Independent Data Monitoring Committee were defined by the presence of ≥1 COVID-19-compatible symptom and a positive SARS-CoV-2 (nasopharyngeal/nasal swab) reverse-transcriptase polymerase chain reaction test (PCR) (ViroClinics-DDL, Rotterdam, Netherlands) that provided both qualitative and quantitative results (i.e., viral load: copies/mL). Additional efficacy assessments reported are prevention of severe or moderate-to-severe COVID (post hoc), viral load at diagnosis, and variant-specific efficacy. Severity assessments were based on FDA criteria23. The study’s primary, secondary and exploratory objectives are listed in Table S1.

Statistical Analysis 
The statistical analysis plan is provided (Appendix:SAP). Vaccine efficacy 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. The null hypothesis of no difference in vaccine efficacy in treatment groups was rejected if the point estimate for vaccine efficacy is ≥50% and the lower limit of the 95% confidence interval (CI) is > 30% using a binomial probability conditional on the observed case margin. Safety analyses (descriptive) are summarized as counts and percentages. Analyses include solicited and unsolicited adverse events coded per Medical Dictionary for Regulatory Activities v24.0.   

Results 
This study differed substantially from many earlier trials due to vaccine roll-out, circulation of multiple variants and use of a single symptom to trigger PCR testing (Appendix:Context). 

Demographic and baseline clinical characteristics 
Participant disposition is presented in Figure 1. Participant demographics in ITT and per-protocol sets are presented in Tables S2 and S3. The ITT set was composed of 21,651 healthy younger adults (89.7%), 127 healthy older adults (0.5%), and 2,361 adults with comorbidities (9.8%) (Table S4). 12,293 were male (50.9%) and 11,846 were female (49.1%). Participants were predominantly White/Caucasian (88.8%) and reported Hispanic/Latinx ethnicity (82.0%) (Table S2). The relevance and representativeness of the study populations are discussed in Table S5. Both sexes were equally represented and, despite an effort to enroll adults with comorbidities and the elderly, these populations were underrepresented due to the timing of this study. The high representation of Hispanic/Latinx participants reflected contributions from clinical sites in Central/South America. The median age was 29 (range 18-86) years and 14.8% were baseline seropositive. The study’s timing also led many participants to exercise their Protocol-sanctioned option to withdraw or be unblinded to access another vaccine. This resulted in a progressive imbalance between the CoVLP+AS03 and placebo groups (Figure 1) that was managed using person-year denominators to calculate efficacy outcomes. The participants who discontinued were more likely to be male or to identify as White or Caucasian but there were no major differences between groups (Table S6). 

Efficacy 
As of August 20th, 2021, 176 cases predicted to contribute to the primary vaccine efficacy endpoint had been identified. Adjudication confirmed 165 cases. Ten (9 in the vaccine group) were removed per-Protocol due to unblinding before symptom onset; 1 failed to meet the primary vaccine efficacy criteria. An additional 7 (all placebo) subsequently adjudicated as having met the primary vaccine efficacy criteria were not included in the analysis due to incomplete information at the data cut-off. The primary vaccine efficacy analysis was based on the 165 (ITT) [157 (per-protocol)] cases. The median duration of time to censoring for the efficacy analysis (ITT) was 1.5 (25th:75th percentiles 0.8:2.0) months and 1.4 (25th:75th percentiles 0.8:1.9) months for the CoVLP+AS03 and placebo arms respectively.
Among the 165 cases, 125 and 40 occurred in the placebo and CoVLP+AS03 groups yielding incidence rates of 0.080 (95% CI: 0.068,0.096) and 0.025 (95% CI: 0.018,0.033) per person-years respectively. The overall vaccine efficacy (ITT) was 69.5% (95% CI: 56.7,78.8; Figure 2) regardless of Day 0 serostatus. In the per-protocol set, 118 and 39 cases occurred in the placebo (N=9,536) and CoVLP+AS03 (N=10,554) groups respectively yielding a vaccine efficacy of 71.0% (95% CI: 58.7,80.0: Table S7).

The vaccine efficacy point estimates were 68.9% (95% CI: 55.0,78.9) and 78.7% (95% CI: 30.2,95.1) for healthy adults aged ≤64 years and for adults with comorbidities, respectively (ITT: Figure 2a); [per protocol: 70.9% (95% CI: 57.7,80.4) and 76.8% (95% CI: 21.5,94.8) (Table S7)]. Only two cases were identified in adults ≥65 years (ITT), one in each treatment group. Three severe cases occurred in the ITT set with 2 hospitalizations; all in placebo recipients.
	
Overall vaccine efficacy in preventing moderate-to-severe disease (post hoc analysis) was 78.8% (95% CI: 55.8,90.8) (ITT). In baseline seronegative subjects, the vaccine efficacy against moderate-to-severe disease was 86.0% (95% CI: 66.2,95.1). There were no COVID-related deaths. Vaccine efficacy determined by sex, race, and serostatus are presented in Figure 2a (ITT). The cumulative incidence curves for all cases and for Delta and Gamma cases are presented in Figure 3.  

Variant-Specific Efficacy 
Based on sequences shared via GISAID, the global data science initiative24, circulating variants differed between countries (Figure S1): Delta and Gamma dominated in Argentina and Brazil while Alpha and Delta dominated in North America and the UK. Cases in the primary vaccine efficacy analysis were largely from Argentina (n=59), Brazil (n=53), and the USA (n=47). 

Of the 165 cases in the primary vaccine efficacy analysis (ITT), sequence data were available at the time of writing for 122 (73.9%) and 21 (12.7%) could not be sequenced. All sequenced strains were variants: Delta (n=56;45.9%), Gamma (n=53;43.4%), Alpha (n=6;4.9%), Mu (n=4;3.3%) and Lambda (n=3;2.5%). 

When the viral load in the upper respiratory tract was sufficient to permit sequencing, the overall variant-specific efficacy estimates were 74.0% (95% CI: 51.7,86.8) and 87.8% (95% CI: 73.0,95.3) for Delta and Gamma respectively and 100% for Alpha, Lambda and Mu (ITT: Figure 2b). These values likely overestimate the true variant-specific efficacy however, since PCR-positive but Sequence-negative/failure (PCR+Seq-) cases were asymmetrically distributed (14 CoVLP+AS03: 7 placebo). The implications of these missing data for the variant-specific efficacy estimates are discussed in Appendix:Statistical Considerations. 

Although measurement of viral load over time after diagnosis was a pre-specified outcome, the 2-fold difference in sequencing success between CoVLP+AS03 and placebo cases prompted analysis of viral load at diagnosis that revealed a >100-fold difference between CoVLP+AS03 and placebo cases (3.46 log10 versus 5.65 log10 copies/mL respectively; Figure 4). The median viral load in PCR+Seq- cases was at the limit of detection (2.08 log10 or 120 copies/mL)  compared to >500,000 copies/mL in PCR+Seq+ cases. Viral loads in the breakthrough CoVLP+AS03 Delta and Gamma cases were 42-fold and 269-fold lower than in placebo cases (3.65 log10 versus 5.27 log10 and 3.78 log10 versus 6.21 log10 respectively; Figure 4). A similar trend of lower viral loads was observed in breakthrough cases classified as mild (138-fold) or moderate (426-fold).

Safety 
Solicited adverse events up to 7 days after each dose were analyzed for 7,819 participants (Figure 5; Appendix:Safety for follow-up duration). Both solicited local and systemic adverse events were predominantly mild-to-moderate and transient, lasting only 1-3 days. More local and systemic adverse events were reported after the first and/or second dose in CoVLP+AS03 participants (3,819;92.3% and 3,612;87.3% respectively) compared to placebo recipients (1,677;45.5 % and 2,394;65.0% respectively). Local reactogenicity was primarily injection site pain (Table S9) and the most common systemic adverse events were headache, fatigue, myalgia and a feeling of general discomfort (Table S10). Grade 2 and 3 local adverse events occurred more frequently after the second dose. Grade 3 (severe) local adverse events were reported in 2.8% and <0.1% in the CoVLP+AS03 and placebo groups, respectively. Grade 3 systemic reactions after the second dose were reported in 3.1% and 0.5% in the CoVLP+AS03 and placebo groups, respectively. No Grade 4 (life-threatening) local adverse events were reported but 3 participants reported Grade 4 systemic adverse events after the second dose: 2 (<0.1%) and 1 (<0.1%) in the CoVLP+AS03 and placebo groups, respectively.

The occurrence, intensity, and relationship of unsolicited adverse events as well as serious and medically attended adverse events, events leading to withdrawal, events of special interest and deaths are presented in Tables S11 and S12. The incidence of unsolicited adverse events post-first and/or -second dose was slightly higher in the CoVLP+AS03 group (22.7% vs 20.4% in placebo recipients up to 21 days post-second dose, and 4.2% vs 4.0% between Days 43-201). Unsolicited Preferred Term events with frequency ≥1% post-first and/or -second dose are listed in Table S13. The frequencies of serious adverse events were similar between CoVLP+AS03 and placebo recipients up to 21 days post-first and/or -second doses (24: 0.2% versus 16: 0.1%) and between Days 43-201 (19 (0.2%) and 22 (0.2%)) respectively. One subject in the placebo group reported two serious adverse events (aortic thrombosis and peripheral artery thrombosis) considered by the site investigator to be related. No deaths were related to CoVLP+AS03 in the study. 

Discussion 
This study demonstrated that CoVLP+AS03 provided substantial protection against COVID-19 caused by a range of variants. The overall vaccine efficacy was ~70% against any symptomatic disease in a young adult population, almost 10% of whom had high-risk comorbidities, irrespective of baseline serostatus. Vaccine efficacy in adults ≥65 years could not be determined. However, previous work suggests that CoVLP+AS03 induces similar immune responses in both young and older adults19.

Prevention of severe disease and limiting transmission are critical objectives of ongoing vaccination efforts. While few severe cases were noted in this trial, all were in the placebo group and overall vaccine efficacy against moderate-to-severe disease (post hoc analysis) was 78.8% (86.0% in those seronegative on Day 0). Since the concentration of virus in the upper respiratory tract is a determinant of both sequencing success and transmission risk, the ~2-fold difference in obtaining sequence data between CoVLP+AS03 and placebo cases suggested that the viral load in PCR+Seq- ‘breakthrough’ cases might be low, which proved to be true (median: 120 copies/mL). Although the relationship between viral load at diagnosis and disease progression/severity remains unclear25, all PCR+Seq- cases in the current study were mild with a mean viral load ~3715x lower than the PCR+Seq+  placebo cases (Figure 4). Although viral load at diagnosis was not widely used in prior efficacy trials, a recent study in the United Kingdom suggests that low viral load cases can have a dilutive effect on vaccine efficacy estimates26. In that study conducted during the Delta wave, the efficacy of an mRNA vaccine for high viral load cases was 86% (Ct values <30) but fell to 71% when the viral load was low (Ct values ≥30). The use of a single COVID-19 symptom to initiate PCR testing in the current study may have resulted in the inclusion of more mild cases than studies that used more restrictive criteria to trigger testing. Analysis of every-other-day swabs from these cases is ongoing but the difference in viral load at diagnosis raises the possibility that CoVLP+AS03 had significant virologic impact even in breakthrough cases with possible implications for disease severity and reduced transmission. 

CoVLP+AS03, like all currently deployed vaccines, was designed to target the ancestral strain, but no case caused by this strain was identified. Although some vaccines tested early in the pandemic reported efficacies >90%5,6, more recent RCTs and real-world-effectiveness studies have demonstrated lower vaccine efficacy, although prevention of severe disease has been better preserved. A recent meta-analysis of vaccine efficacy against the Delta variant by platform27 suggested performance of 59% (95% CI: 26.1,100) for inactivated vaccines, 67.7% (95% CI: 62.3,72.5) for Adenovirus-vectored vaccines, and 77.7% (95% CI: 68.22,88.59) for mRNA-based vaccines. Although randomized trial and real world effectiveness results should be compared with caution and the latter are often influenced by both strain and time post-vaccination10, the context in which vaccines are currently being tested has clearly changed. The overall vaccine efficacy for CoVLP+AS03 of 69.5% (74.0% in baseline seronegative individuals) with strain-specific vaccine efficacy in the PCR+Seq+ cases of at least 74% appears comparable to the reported performance of other candidate and deployed vaccines against highly-transmissible and/or immune-evasive strains10,27. As noted above, the variant-specific vaccine efficacies reported here may be over-estimates since 12.7% of cases had viral loads too low to be sequenced. A sensitivity analysis performed to assess the possible impact of these missing data suggested that efficacy could have been as low as 63.8% and 71.6% for Delta and Gamma variants respectively and between 72% to 92.5% for the other variants (Table S8). Unfortunately, the viral diversity in the current study continues to expand with emergence of Omicron and many of the cases identified after the primary vaccine efficacy data cut-off are likely to have been caused by this new variant. Omicron-specific efficacy of CoVLP+AS03 will be reported separately once sequencing and adjudication have been completed. 

Overall, the safety profile of CoVLP+AS03 in the current trial confirmed observations from earlier studies19,20. Most CoVLP+AS03 recipients reported ≥1 local or systemic adverse event, the large majority of which were Grade 1/2, transient and consistent with past reports of AS03-adjuvanted vaccines18. As observed with several other vaccines5,6,28,29, the frequency and severity of solicited adverse events increased with the second dose. No safety concerns were identified up to the safety cut-off date. Although the number of participants exposed to CoVLP+AS03 (~13,000) and the period of follow-up are modest to date, no suggestion of VAED/VAERD was seen in either a primate challenge study30 or the clinical trials19,20 and no episodes of anaphylaxis or imbalances in myocarditis or thrombotic events have been observed.

Licensed in Canada on February 24th, 2022, CoVLP+AS03 (CovifenzTM) is the first plant-based vaccine approved for human use and one amongst a small number of plant-produced biopharmaceuticals.  Although downstream processing and purification procedures are similar across all recombinant vaccine platforms, the upstream processes for plant-produced vaccines are based on sunlight, tightly controlled water and growth substrate to support the living plant ‘bioreactor’. Like several of the new vaccine platforms introduced during the pandemic, plant-based vaccines targeting new variants can be produced within a few months and can potentially be manufactured at distribution sites31. The potential impact of this plant-based technology in the current pandemic will be greatly influenced by the evolution of the pandemic itself. However, the availability and further development of this platform could have important implications for pandemic readiness. CoVLP is stable at refrigerator temperatures (2-8°C), making it easy to use in remote communities and in low/middle-income countries31. The more traditional format of CoVLP+AS0332 may be reassuring for individuals with beliefs or concerns about some currently available vaccines13. CoVLP+AS03 may also have a role as a booster following primary immunization with other products11 and booster studies in children and adults are underway/planned.   
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Figure Legends 
Figure 1: Trial Profile – Participant Disposition
Data cut-off for the primary vaccine efficacy analysis occurred on August 20th, 2021. Of the 25,170 individuals recruited, 24,141 were randomized in the intention-to-treat (ITT) population. These ITT participants had no virologic evidence of COVID-19 prior to injection. The safety analysis set (SAS) included 24,076 participants who had one or more study injections. The per-protocol population included 20,090 participants who received two study injections as scheduled and had no major protocol deviations. Note that participants may have discontinued after qualification as part of the per protocol population (shown in the bottom set of boxes). An additional 10 participants left the study (4 in the CoVLP+AS03 group and 6 in the placebo group) for whom the time of discontinuation (by Day 21, by Day 42 or after Day 42) could not be ascertained with confidence. For details on participant demographics, see Table 1. Removed “due to deployed vaccine” denotes participants leaving the study to receive an authorized vaccine.
[bookmark: OLE_LINK1]
Figure 2: Subgroup and Variant Analysis of Vaccine Efficacy of CoVLP+AS03 to Prevent COVID-19
Efficacy of CoVLP+AS03 vaccine in preventing COVID-19 in (a) various subgroups and (b) by variant within the intention to treat (ITT) population. Overall and sub-group vaccine efficacy were estimated as 100 x (1- IRR) where IRR is the incidence rate ratio calculated as the ratio of COVID-19 cases per person-years of follow-up in the vaccine group divided by corresponding ratio in the placebo group. The null hypothesis of no difference in vaccine efficacy in treatment groups is rejected if the point estimate for vaccine efficacy is ≥50% and the lower limit of the 95% confidence interval (CI) is > 30% using a binomial probability conditional on the observed case margin.  For subgroups, values prior to the parentheses indicate the number of positive cases and total number of participants in the subgroup and values in parentheses indicate the incidence rate per person years. For variants, values prior to the parentheses indicate the number of sequenced cases assigned to the variant and values in parentheses the incidence rate per person years. Note that variant-specific values likely overestimate the true efficacy since PCR-positive but Sequence-negative/failure (PCR+Seq-) cases were asymmetrically distributed (14 CoVLP+AS03 : 7 placebo ). The implications of these missing data for the variant-specific efficacy estimates are discussed in the Appendix:Statistical Considerations. Pos: Positive, yrs: years; NA: not applicable. 

[bookmark: _Toc96879617]Figure 3: Cumulative Incidence of COVID-19 in CoVLP+AS03 Vaccinated and Placebo Control Study Participants
Cumulative incidence of adjudicated COVID-19 events in the (a) intention to treat (ITT) and (b) per protocol populations starting 7 days after the second vaccination. The bottom panel (c) indicates cumulative incidence curves for the gamma and delta variants in the ITT population. Vaccine efficacy was calculated as 100 × (1 – incidence rate ratio) where the incidence rate ratio is defined as the ratio of person-years rate of COVID-19 cases in the CoVLP+AS03 group relative to the COVID-19 cases in the placebo group. Events (tick marks) are COVID-19 cases from PCR-positive nasopharyngeal swabs independently confirmed and adjudicated by an IDMC sub-committee.

Figure 4: Viral Load at the time of COVID-19 Diagnosis in Breakthrough versus Placebo Cases
Viral loads are presented in violin plots in (a). Within each violin plot, quartiles are indicated in dotted lines while medians are indicated in dashed lines.  The dotted line on each graph indicates the lower limit of detection (LLOD).  In (b), mean viral loads, presented in log virus copies per mL, are provided for both placebo and CoVLP+AS03 recipients by subgroup.  Confidence intervals (CIs) were calculated based on assuming a t-distribution for the difference in means with degrees of freedom based on Satterthwaite’s correction. All analyses were based on the intention-to-treat (ITT) population set. 1- Viral load for the ‘sequencing failures’ were determined independently of the remaining sera; these include samples other than the 128 total sequencing samples presented in the remainder of 4(b). NE: not estimable, /person-yr: per person-years. P.- C.A: Placebo minus CoVLP+AS03.

Figure 5: Solicited Local and Systemic Adverse Events during the 7-Days After the First or Second Doses in CoVLP+AS03 versus Placebo Recipients
Participants were monitored for solicited local and systemic Adverse Events (AEs) from the time of vaccination through 7 days after vaccine administration. Participants who reported no AEs or for whom data are lacking make up the remainder of the 100% calculation (not shown). For each category, AEs are classified as follows: 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, the highest grade was reported. If any of the solicited AEs persisted beyond Day 7 after vaccination, it was recorded as an unsolicited AE. Fever was defined as oral temperature ≥38.0 °C. 

Figures
Figure 1: Trial Profile – Participant Disposition (CONSORT Flow Diagram)
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Figure 2: Subgroup and Variant Analysis of Vaccine Efficacy of CoVLP+AS03 to Prevent COVID-19 (ITT set)
(a)
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Figure 3: Cumulative Incidence of COVID-19 in CoVLP+AS03 Vaccinated and Placebo Control Study Participants
[image: Graphical user interface, chart

Description automatically generated]



Figure 4: Viral Load at the time of COVID-19 Diagnosis in Breakthrough versus Placebo Cases
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Figure 5: Solicited Local and Systemic Adverse Events during the 7-Days After the First or Second Doses in CoVLP+AS03 versus Placebo Recipients
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