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AMENDMENT HISTORY

Table 1: SAP Version History Summary 

SAP Version Approval Date Change Rationale
1.0 6 July 2021 Not Applicable Initial release
2.0 19 November 2021 The amendment is made to align 

with changes in the Protocol 
amendment 3 

Amendment of the CTP

3.0 23 September 2022 The amendment of the SAP is 
made to align with the protocol 
amendment 4. Additionally, the 
following were added:

 Clarification on the way 
potential AESI will be 
analyzed.

 Clarification on the 
primary analysis 
definition and the 
options provided to the 
Clinical Evaluation 
Committee

 Clarification on the 
timing of the end-of-
study analysis and the 
population used

 Clarification on how to 
handle missing RSV 
ARI end dates close to 
the database lock.

 The method used for
local nasal swab testing
for China sites. 

 New exploratory 
endpoints related to 
clinically relevant 
diseases and EQ-5D 

Moreover:
 appendix  8 was 

updated, where AE 
terms were removed

 three ATC terms were 
added in appendix 10 

Amendment of the CTP
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4.0 05/06/2023

 Information regarding the 
discontinuation of the study 
was added in section 6.11

 Additional analyses were
added in section 6.10.

 Small updates were made for 
aligning the definition of the 
end of the first year and the 
start of the second year
between safety and efficacy. 
Day 365 is part of the second 
year. And second year starts at 
the study Day 365 visit, or 
relative day 365, in case Day 
365 visit not available but 
there are ARI surveillance 
questions available after the 
relative day 365.

 Imputation was added for 
humoral assays that have both 
LLOQ and LOD reported.

 New PTs are added due to 
update of MEDRA 25.1

The main rationales for 
this update are:
 To include 

information 
regarding the 
discontinuation of 
the study 

 to clarify the season 
2 start date 

 to include new 
safety analyses after 
FDA request.
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1. INTRODUCTION

This is the Statistical Analysis Plan (SAP) applicable for the VAC18193RSV3001 study. This SAP 

is applicable for all analyses described in the clinical trial protocol (CTP) under Section 9.4 and 

the IDMC safety updates. Note that the correlate of protection and the real-world data 

(tokenization) analysis will be described in separate SAPs. Exploratory assessment of pre-

exposure with Ad26.COV2.S Vaccine on the Immune Response to Ad26/protein preF RSV is also 

described in separate SAP.

This document contains all information needed for performing a full efficacy, safety, and 

immunogenicity analysis. The tables, listings, and figures (TLF) required for each analysis will be 

described in separate data presentation specifications (DPS) documents.

1.1. Objectives and Endpoints 

Please refer to Section 3 in the CTP.

1.2. Study Design

This is a multicenter, randomized, double-blind, placebo-controlled Phase 3 confirmatory efficacy 

study in male and female participants aged 60 years and older. The primary objective of the study 

is to further establish the efficacy of the active Ad26.RSV.preF-based study vaccine in the 

prevention of RT-PCR-confirmed RSV-mediated LRTD. 

Up to approximately 27,500 participants (with up to 23,000 in the Global cohort, up to 

approximately 4,500 participants in specific Asian countries under local protocols) will be enrolled 

and randomized in parallel in a 2:1 ratio to 1 of 2 groups to receive active study vaccine or placebo.

Note that some additional local cohort enrollment, beyond the global cohort enrollment may be 

allowed if required by local health authorities for the purpose of local health authority 

consideration.

 The Global cohort is defined as all participants (including the Safety subset and the 
Immuno subset) who are recruited up to the point that global enrollment is stopped.

 Local cohorts are defined as participants from the considered country/region and under 

local protocols.

For analyses purposes, data from the Global cohort and the local cohorts may be aggregated.

The study design is depicted in the table below.
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Table 2: Study Design 

Group Na Day 1 

1 15,340 Ad26/protein preF RSV vaccine (1×1011 vp/150 μg)

2 7,670 Placebo
a The study will be discontinued if the primary analysis is performed  by the sponsor and the outcome is negative; 

however, if at this timepoint, some participants have not completed 6 months of follow-up after their previous 
vaccination, the study will continue until this follow-up period is complete.

N=number of participants, vp=viral particles

The study includes one dose of study vaccine on Day 1.

At least 1,050 participants will be assigned to the Safety Subset of the global cohort, for which 

additional safety assessment will be collected. 

Moreover, at least 360 participants are planned to be assigned to the Immuno Subset. For 

participants in the Immuno Subset  blood will be collected for analysis of humoral and cellular 

immune responses.

For more details, please refer to Section 4.1 in the CTP.

2. STATISTICAL HYPOTHESES

The study is designed to test the primary hypothesis of VE against RT-PCR confirmed RSV-

mediated LRTD in the PPE population. The hypotheses are:

 Null hypothesis: the VE against RT-PCR-confirmed RSV-mediated LRTD of the 

active study vaccine vs placebo is  ≤20% .

 Alternative hypothesis: the VE against RT-PCR-confirmed RSV-mediated LRTD of 

active study vaccine vs placebo is  >20%.

The study is successful if:

 The lower limit of the 95% 2-sided confidence interval (CI, potentially corrected as 

described in Section 6.3.2) around the VE (1-relative risk rate) calculated from the Exact 

Poisson regression model is above 20% and additionally a point-estimate of VE >50% is 

observed for the active study vaccine.

If VE for the primary endpoint is demonstrated, the following secondary endpoints will be tested:

1. First occurrence of any RT-PCR-confirmed RSV ARI, with onset at least 14 days after dosing 
of study vaccine

2. First occurrence of any RT-PCR-confirmed RSV-mediated LRTD during the second year, 
with onset after study Day 365

3. First occurrence of any RT-PCR-confirmed RSV ARI during the second year, with onset after 
study Day 365

NCT04908683
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4. First occurrence of predefined clinically relevant disease associated with RT-PCR-confirmed 
RSV-mediated ARI over the whole study, with onset at least 14 days after dosing of study 
vaccine

The following null and alternative hypothesis will be used for those secondary endpoints:

 The null hypothesis is that the VE for the considered secondary endpoint is ≤0%.

 The alternative hypothesis is that the VE for the considered secondary endpoint is >0%.

3. SAMPLE SIZE DETERMINATION

Please refer to Section 9.2 in the CTP.

4. POPULATIONS (ANALYSIS SETS) FOR ANALYSIS

For vaccine studies, study intervention assignment will follow the as treated principle.

Table 3: Analysis Sets

Analysis Sets Description
All Screened The analysis set includes all participants screened for the 

study, regardless if they were screening failures or they 
got enrolled in the study. 

Note: Rescreened participants are counted only one time.
Full Analysis Set (FAS) Full Analysis Set (FAS): will include all participants with 

a documented vaccine administration, regardless of the 
occurrence of protocol deviations. The FAS is the 
primary safety population for all cohort. The analysis of 
solicited and unsolicited AEs will be restricted to a subset
of the FAS (i.e., the Safety Subset).

Per Protocol Efficacy Analysis Set (PPE) Per-protocol Efficacy (PPE) population includes all 
randomized and vaccinated participants, excluding those 
with major protocol deviations (MPDs) expecting to 
impact the efficacy outcomes. Only data of the year (first
year, second year) in which the MPD impacting efficacy 
occurs and the data of later years are excluded. The list of 
MPDs to be excluded from efficacy analyses will be 
specified in the major protocol violation criteria 
document, which will be finalized before database lock 
and unblinding. Participants with an RT-PCR-confirmed 
RSV-mediated ARI with onset within 14 days after 
vaccination, participants who discontinue within 14 days 
after vaccination, and participants who received 
vaccination within 14 days before the database cut-off 
date will be excluded from the PPE population. This 
analysis set will be used for analyses over the whole study 
period (up to database cut-off).

For analyses focusing on the first year, the PPE 
population is similar but only excludes MPDs occurring 
during the first year.

For analyses focusing on the second year, participants 
with MPDs expecting to impact the efficacy outcomes 

NCT04908683
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Table 3: Analysis Sets

Analysis Sets Description
and occurring during the second year will be additionally
excluded from the PPE set defined above, as well as 
participants who discontinued prior to Day 365.

The PPE population is the primary efficacy population. 
Sensitivity efficacy analyses will be performed on the 
FAS, restricted to cohorts where efficacy data are 
collected.

Per Protocol Immunogenicity Analysis Set (PPI) Per-protocol Immunogenicity (PPI) population: will 
include all randomized and vaccinated participants who 
are part of the Immuno Subset and for whom 
immunogenicity data are available. Samples taken after a 
participant experiences a major protocol deviation (MPD) 
expected to impact the immunogenicity outcomes will be 
excluded from the PPI analysis. 

The list of major protocol deviations that would lead to 
elimination from the immunogenicity analysis will be 
specified in the major protocol violation criteria 
document, which will be finalized before database lock 
and unblinding.

In addition, for participants who experience an RT-PCR-
confirmed RSV-mediated ARI, samples taken after the 
RSV infection will not be taken into account in the 
assessment of the immunogenicity.
See Section 6.1.3 for visit windows.

The PPI population is the primary immunogenicity 
population. For key tables, sensitivity immunogenicity 
analyses will be performed on the FAS, including 
participants who are part of the Immuno Subset for whom 
immunogenicity measures are available. Excluded 
samples may be taken into account as well in the 
sensitivity analysis

5. PLANNED ANALYSIS 

5.1. Analysis Plan for the Interim and Primary Analysis

Figure 1 displays the interim and primary analysis plan.
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Figure 1: Interim and Primary Analysis Plan

For the first interim analysis, ARIs with an onset up to 1 September 2022 will be included and a database cut-off of 15 September 2022 will be used. For the second IA, 
ARIs with an onset up to 10 October 2022 will be included and a database cut-off of 24 October 2022 will be used. For the third IA, ARIs with an onset up to 8 January 
2023 will be included and a database cut-off of 22 January 2023 will be used. For the primary analysis, ARIs with an onset up to 15 April 2023 will be included and a 
database cut-off of 30 April 2023 will be used.
DB= database, IA= interim analysis, IDMC = independent data monitoring committee, PA=primary analysis, PPE=Per-protocol Efficacy, POS= positive 
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Please refer to Section 9.5.1 in the CTP for more details on the timing of the Interim and Primary 

analysis. Information regarding additional country-specific enrollment, beyond the global cohort 

enrollment, can be found in the country specific amendments. 

In case the analysis is conducted prior to the completion of the study recruitment, all participants 
recruited in the global and local cohorts up to the database cut off will be used in the efficacy
analysis, regardless the number of events already observed in the different local cohorts. Moreover, 
only participants vaccinated  >14 days prior to the database cut off will be taken into account for 
the analysis of the primary efficacy endpoint, including the counting of LRTD cases. For the 
sensitivity analysis based on the FAS all participants will be taken into account.

Note: Participants with an RT-PCR-confirmed RSV-mediated ARI with onset within 14 days after 

vaccination, participants who discontinue within 14 days after vaccination and participants that 

have not reached 14 days (inclusive) after vaccination, will be excluded from the PPE population

and thus from the counting of the number of events.

Local study teams will be blinded to study vaccination until the primary analysis as specified per 

local requirements. The local cohorts’ primary analysis cannot be conducted prior to the primary 

analysis of the global cohort.

5.2. Additional Analyses

Provided the primary efficacy analysis has occurred earlier, the following exploratory analyses 

might be performed depending on program needs:

1. Exploratory analysis with database cut-off of 31 January 2023: will include unblinded 
efficacy data, including secondary endpoints #2, #3 and #4. The latter will be considered an 
exploratory descriptive analysis. Formal inference of those endpoints as part of the testing 
strategy will only occur at study end. Safety data will be included when needed. 
Immunogenicity data will be included if available. 

2. Exploratory analysis with database cut-off of 31 May 2023: will include unblinded efficacy 
data, including secondary endpoints #2, #3 and #4. The latter will be considered an exploratory 
descriptive analysis. Formal inference of those endpoints as part of the testing strategy will 
only occur at study end. Safety data will be included when needed. Immunogenicity data will 
be included if available. 

5.3. End-of-Study Analysis 

The end of study analysis will include unblinded efficacy, safety and immunogenicity data. For 

secondary endpoints #2, #3 and #4, formal inference as part of the testing strategy will occur during 

this analysis. 

Note: The timing of the end-of-study analysis is based on last subject last visit of the global cohort 

but will include all participants of global and local cohorts enrolled up to the cut-off of the final 

analysis.
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365), in case the participant had a major protocol deviation impacting efficacy during the second 

year. 

6.3. Primary Endpoint Analysis

The primary endpoint of the study is the first occurrence of RT-PCR-confirmed RSV-mediated 

LRTD, with onset at least 14 days after dosing with study vaccine.

The PPE will be used to analyze the primary efficacy endpoint.

6.3.1. Definition of Endpoint

A participant will be considered to have RT-PCR-confirmed RSV-mediated LRTD if the following 

criteria are met:

 New onset or worsening from baseline of 3 or more of the below symptoms as captured in the 
RiiQ at the same assessment time point:

o Cough

o Short of breath

o Coughing up phlegm (sputum)

o Wheezing

AND

 Confirmation of RSV by RT-PCR in one or more of the nasal swabs, or in the sputum sample 
(when available)

Prior to database lock for all planned analyses, the  CEC  will  review  all  available  data  of  all  
RT-PCR confirmed RSV-mediated  ARIs  and  will  confirm if the above criteria are met. If the 
CEC confirms that the criteria for RT-PCR-confirmed RSV-mediated LRTD are met, the cases 
will be counted as a primary endpoint in the statistical analysis. This will be done in two steps:

Step 1:
The set of RT-PCR confirmed RSV-mediated ARIs for which the CEC will review all available 
data will be determined programmatically as follows:

ARI episode definition

An ARI episode is defined as an episode reported by the participant and confirmed by the site, 

which is captured on the ‘Acute Respiratory Infection’ form of the CRF, meaning that all ARIs 

with a confirmed start (CESTDTC) and end (CEENDTC) date on this form will be considered an 

ARI episode. ARIs initiated by error and their respective symptoms will be removed from the 

analysis.

Note: In the cases that an RSV ARI is ongoing during the DB cut off, the database cutoff date will 

be used as an interim ARI end date for the purposes of the analysis. An ARI with no end date will 

be considered as an RSV ARI, if an RSV positive result is available within 15 days after the ARI 

onset.
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ARI episode duration

The duration of an ARI episode is defined based on the ARI start and ARI end date reported in the 

CRF: end date of ARI- start date of ARI +1 (CEENDTC- CESTDTC+1).

RSV RT-PCR Confirmation of the Considered ARI Episode

Confirmation of RSV infection by RT-PCR for the primary endpoint will be done in nasal swabs 

or sputum samples. 

For samples collected outside of China, a sample is considered RSV positive if: 

 Confirmation of RSV infection by RT-PCR in nasal swabs is obtained at the site laboratory 

with the BioFire Filmarray RP2.1-EZ panel, which will be provided to all sites (both US 

and non-US, except China sites). Both the home swab and the site swab will be analyzed 

at the site. The confirmation of RSV infection from the nasal swab at central laboratory 

using BioFire will not be taken into account for the primary endpoint, unless in the unlikely 

event where at least one nasal swab from an ARI episode cannot be tested at the site (eg, 

in the setting of instrument malfunction or shortage of testing reagents at the site).

 Confirmation of RSV infection by RT-PCR in sputum samples (when collected) is obtained 

in the central laboratory with the Biofire Filmarray PN panel.

 For participants hospitalized with symptoms of an ARI, confirmation of RSV infection 

using a locally approved RT-PCR test obtained at the hospital laboratory can also be used. 

These results will be used in the primary analysis only if approved by an independent expert 

with expertise in diagnostic testing. The approval of the RT-PCR results by the expert will 

be based on the specifications of the test performed, the qualifications of the testing 

laboratory and the procedures followed in the laboratory.

For samples collected in China, a sample is considered RSV positive if: 

 Confirmation of RSV infection by RT-PCR in nasal swabs is obtained at the site laboratory 

with the Cepheid GeneXpert Flu-RSV XPRESS, which will be provided to all China sites. 

Both the home swab and the site swab will be analyzed at the site. The confirmation of 

RSV infection from the nasal swab at central laboratory using Cepheid GeneXpert Flu-

RSV XPRESS will not be taken into account for the primary endpoint, unless in the 

unlikely event where at least one nasal swab from an ARI episode cannot be tested at the 

site (eg, in the setting of instrument malfunction or shortage of testing reagents at the site).

 Confirmation of RSV infection by RT-PCR in sputum samples (when collected) is obtained 

in the central laboratory with the Biofire Filmarray PN panel.

 For participants hospitalized with symptoms of an ARI, confirmation of RSV infection 

using a locally approved RT-PCR test obtained at the hospital laboratory can also be used. 

These results will be used in the primary analysis only if approved by an independent expert 

with expertise in diagnostic testing. The approval of the RT-PCR results by the expert will 
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be based on the specifications of the test performed, the qualifications of the testing 

laboratory and the procedures followed in the laboratory.

One positive sample (defined as any sample with a value above the limit of detection) is sufficient.

Any  nasal swab and/or sputum sample taken within 7 days after start of an ARI episode or during 

the ARI episode will be allocated to that ARI.  In case of 2 consecutive ARI episodes, where the 

second ARI starts within 7 days after the onset of the first episode and the ARI Day 3-5 sample of 

the first episode is taken while the second episode is ongoing, then the nasal swab and/or the 

sputum sample will be attributed to both ARIs.

Step 2:

For the set of RT-PCR confirmed RSV-mediated ARIs, the CEC will determine if the protocol 

defined criteria for LRTD (as specified in the beginning of this section) are met, using the 

following framework.

Counting of symptoms during an ARI episode to determine if LRTD criteria are met

To meet the primary endpoint, new onset or worsening from baseline in 3 or more LRTD 

symptoms (cough, short of breath, coughing up phlegm, wheezing) collected at the same 

assessment timepoint are required.

Symptoms present during an ARI episode but not at the baseline assessment will be considered as 

symptoms with a new onset. Symptoms present at the baseline assessment that become worse 

(higher severity) during the ARI episode will be considered as worsening symptoms. Missing 

baseline assessments will not be imputed, in case of missing baseline symptoms the participant 

will be considered to have no baseline symptoms at all. The baseline is defined in Section 6.1.1.

Only assessments occurring during the ARI episode as defined above will be taken into account. 

Any assessment collected outside this period will not be used for counting symptoms.

Counting of the number of symptoms with new onset or worsening will be done per assessment

timepoint. If a participant completed the RiiQ more than once per day, the case definitions cannot 

be met by combining symptoms from different assessments on that day, the required number of 

symptoms must be attained at one assessment.

Note: Only symptoms collected between the start of the ARI (CESTDTC) and the end of the ARI 

(CEENDTC) will be used for determining if the LRTD criteria are met.

Examples:

If a participant had an ARI lasting 4 days, with the following new onset or worsening of symptoms 

compared to baseline:

ARI Day 1: new onset of cough

ARI Day 2: new onset of wheezing and worsening of short of breath

ARI Day 3: new onset of cough and wheezing 

ARI Day 4: worsening of short of breath
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For the analyses, unless explicitly specified, ‘RSV-mediated LRTDs’ is always referring to the 

ones assessed as such by the CEC.

6.3.2. Level of Significance

The total alpha will be controlled at 2.5%. A Pocock-like alpha spending function as described by  
DeMets  ( DeMets  1994 )  with  a  target  number  of  events  of  76 will be  used  to  spend  the  
alpha  over  the  different  analyses.  The  different  alphas  to  be  used  during  every  IA  are  
shown  in  Figure 1 and the calculations are explained below in Table 9

Table 9: Alpha spending at the Prespecified Analysis Timepoints

Alpha Description of how to obtain alpha

α1
Alpha obtained from Pocock-like alpha spending function with information fractions = [# 
RSV LRTD events by 15 September 2022 / 76¥, 1] 

α2

Alpha obtained from Pocock-like alpha spending function with information fractions = [# 
RSV LRTD events by 15 September 2022 / 76¥, # RSV LRTD events by 24 October 2022 / 
76¥, 1]

α3

Alpha obtained from Pocock-like alpha spending function with information fractions = [# 
RSV LRTD events by 15 September 2022 / 76¥, # RSV LRTD events by 24 October 2022 / 
76¥, # RSV LRTD events by 22 Jan 2023 / 76¥, 1]

α4

Alpha obtained from the remaining alpha to be spent (2.5% - total alpha spent during the 
interim analyses) and the actual information fractions observed at all analyses. That is, the 
information fraction, IF = [# RSV LRTD events by 15 September 2022 / # RSV LRTD events 
by 30 April 2023, # RSV LRTD events by 24 October 2022 / # RSV LRTD events by 30 
April 2023, # RSV LRTD events by 22 January 2023 /  # RSV LRTD events by 30 April 
2023, 1]. The final alpha will be calculated using the user-defined alpha spending function 
approach (Jennison 2000).

More details related to the significance level the secondary efficacy endpoints will be tested can 

be found in Section 6.4.1.2. Refer to Section 2 for more details on the success criterion.

6.3.3. Analysis Methods

The analysis of the primary endpoint will evaluate the first occurrence of RT-PCR-confirmed 
RSV-mediated LRTD with onset of at least 14 days after the vaccination in the active vaccine 
group compared to the placebo group in the PPE population. Time at risk will also be taken into 
account. The null hypothesis of LL ≤20% for RT-PCR-confirmed RSV-mediated LRTD will be 
tested versus the alternative hypothesis of LL >20%. Additionally, the observed VE should be 
>50%.

Model:
Exact Poisson regression will be fitted with the event rate, defined as the number of events (with 

onset at least 14 days after vaccination) over the follow-up time (off-set) as dependent variable 

and the vaccination group, being at increased risk of RSV disease and age strata (both variables as 

stratified) as independent variables.

The model is defined with the proc genmod function in SAS, with an offset statement and a log
(natural logarithm) link. The exact statement with the estimate = both option and an alpha = 2* 
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significance level from Section 6.3.2 is used to calculate the relative risk ratio and its confidence 
interval. The Vaccine Efficacy is then calculated as 1 – Relative Risk Rate.

In case the algorithm does not converge, age and risk level will be removed from the model.

Each participant will be taken into account in the model with one observation indicating whether 

they had an event or not, the vaccination group, the stratification factors and the follow up time.

Follow up time:

The follow-up time is defined as the time between 14 days post vaccination (vaccination day + 14 

days) and occurrence of the first event; for participants with no events, it is the time between 14 

days post vaccination and the minimum of the database cut-off date of the analysis. However, for 

participants who discontinued or completed  the study before having an event, follow-up time is 

defined as the time between 14 days post vaccination and the date of last contact (day of 

discontinuation or completion). 

For  participants  with an  MPD  impacting  efficacy  during  the  second  year (during the second 

year follow up period),  only  the  first year  data  are  taken  into  account:  for  cases  during  the  

first  year,  the  follow - up  time  is  defined  as  the  time  between 14  days  post-vaccination  and  

occurrence  of  the  first  event . For  non-cases,  it  is  the  time  between  14 days post - vaccination 

and the day before Day  365 visit (or relative day 365, in case Day 365 not available but there are 

ARI surveillance questions available after the relative day 365). Thus, all participants will be 

included in the analysis according to their follow-up time.

Note: Occurrence is always referring to the start of the ARI as reported in the CRF (CESTDTC).

As sensitivity analyses the above Poisson model will be repeated similar to the primary analysis:

 based on the FAS (which also does not take into account the restriction on the onset [at 

least 14 days] and will count follow up from vaccination on Day 1 onwards).

 based on the PPE set but excluding coinfections with other respiratory viruses, based on 

the Biofire - Filmarray assay (Section 7.7) or the Cepheid GeneXpert (for swabs in China 

sites). This should be detected in one of the scheduled nasal or sputum samples linked to 

the respective ARI but should not necessarily be detected in the same sample as the one 

that resulted in RSV confirmation.

 based on the PPE set but excluding coinfections with other respiratory viruses or bacteria, 

based on the Biofire - Filmarray assay (Section 7.7) or the Cepheid GeneXpert (for swabs 

in China sites). This should be detected in one of the scheduled nasal or sputum samples 

linked to the respective ARI but should not necessarily be detected in the same sample as 

the one that resulted in RSV confirmation.

 based on the PPE set with age and increased risk status as collected (instead of as stratified) 
in case there are many discrepancies between as collected and as stratified.
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 based on the PPE set but excluding RSV positive tests from local hospital assays of
hospitalized participants. 

 based on the PPE set, using the only central RSV results by Biofire Filmarray PN panel,
Cepheid GeneXpert and BioFire Filmarray RP2.1-EZ and the approved local RT-PCR test 
from hospitalization cases. This sensitivity analysis will  only be performed, if there are 
positive RSV cases based on the local site results of the Cepheid GeneXpert (China sites) 
or BioFire Filmarray RP2.1-EZ (other sites), that are negative based on the central 
confirmation. 

 based on the PPE, using a robust Poisson regression similarly defined as the primary 
endpoint including the minimization factors region (North America, Europe and Southern
Hemisphere if applicable), subset (safety, immuno, both or neither) as additional covariates.  
The model will be fitted in SAS similarly to the primary analysis with a repeated statement 
instead of an exact and type=unstr. This model will only be performed if the algorithm 
converges.

 based on the programmed case definition of RT-PCR confirmed RSV-mediated LRTD, in 
case  there are discrepancies with the CEC adjudication.

 an exact binomial test (See Section 7.11), which does not take into account strata or follow-

up time, based on the PPE population and the FAS. The VE (=1-relative risk) and the 

corresponding corrected 2-sided CI based on the exact binomial will be calculated as well. 

 based on the PPE set, but instead of focusing on the first occurrence of RT-PCR confirmed 
RSV-mediated LRTD, the number of events will be used as dependent variable and the 
offset will be defined as the time between 14 days post vaccination and the minimum of 
(the database cut-off date , study discontinuation, study completion). For  participants  with 
an  MPD  impacting  efficacy  during  the  second  year (during the second year follow up 
period),  only  the  first year  data  are  taken  into  account, and the follow up with be 
defined as the time between 14 days post vaccination and the minimum of (the database 
cut-off date , Day 365 visit -1 or relative day 365 -1, if Day 365 visit not available but there 
are ARI surveillance questions available after the relative day 365).

 A sensitivity analysis using multiple imputations will be performed to evaluate the impact 
of missing RT-PCR results on the primary endpoint.  For ARIs where no RT-PCR result 
can be linked to the considered ARI episode the RT-PCR result (positive or negative) will 
be imputed using the period the ARI occurred, the geographic location ( Europe, Canada, 
the RSV census regions for USA sites [West, North East, South, Midwest], Latin America 
[Brazil and Chile], South Africa, Thailand and Oceania [Australia and New Zealand]), the 
age, the risk level (CDC definition) of the participants and the severity of the episode 
(LRTD or not LRTD) as parameters in the model. The ARI periods will be defined based 
on the distribution of the cases observed during the study. Moreover, the geographic 
location grouping might be adjusted to avoid model fitting issues. Based on the model fit 
parameters might be dropped.

If one or more RT-PCR test results are available, no imputation will be performed. 

Moreover, the primary analysis model already accounts for dropouts, since participants 

follow up time is taken into consideration.
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 A rerandomization test will be performed to assess the impact of the minimization 

algorithm. 

If the primary analysis is performed in 2023 the following sensitivity analyses will also be 

conducted.

 New case will be defined for the second year using Day 365 as baseline to define new onset 

or worsening of symptoms. The cases of the first year will be defined using Day 1 as 

baseline. In case the Day 365 visit not available the Day 1 data will be used as baseline for 

both years. The same Poisson model as the primary endpoint based on the PPE will be 

performed.

 An exact Poisson model similar to the primary analysis will be performed including an 

interaction term between the treatment group and the year variables.

The proportion of participants meeting the primary endpoint and the sensitivity analyses, will also 

be summarized with the corresponding VE and will be depicted with forest plots. The same alpha 

as in the primary analysis will be used for calculating the CIs.

6.4. Secondary Endpoints Analysis

The PPE will be used to analyze all secondary efficacy endpoints.

6.4.1. Key Confirmatory Secondary Endpoints

The following secondary endpoint will be formally analyzed:

1. First occurrence of any RT-PCR-confirmed RSV ARI, with onset at least 14 days after 
dosing of study vaccine

2. First occurrence of any RT-PCR-confirmed RSV-mediated LRTD during the second year, 
with onset after study Day 365

3. First occurrence of any RT-PCR-confirmed RSV ARI during the second year, with onset after 
study Day 365

4. First occurrence of predefined clinically relevant disease associated with RT-PCR-confirmed 
RSV-mediated ARI over the whole study, with onset at least 14 days after dosing of study 
vaccine

Formal inference for secondary endpoint 1 (RSV ARI) as part of the testing strategy will occur at 

the primary analysis, for secondary endpoints 2, 3 and 4 the formal inference as part of the testing 

strategy will only occur at study end (Table 10). Exploratory descriptive analyses of these

endpoints might also occur at other planned analysis timepoints.

Note: Occurrence is always referring to the start of the ARI as reported in the CRF (CESTDTC).

Second year starts at the study Day 365 visit, or relative day 365, in case Day 365 visit not available

but there are ARI surveillance questions available after the relative day 365.
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6.4.1.1. Definition of Endpoints

6.4.1.1.1. Case Definition for RT-PCR-confirmed RSV-mediated ARI

A participant will be considered to have RT-PCR-confirmed RSV-mediated ARI if the following 

criteria are met:

ARI episode reported by participant and confirmed by the site. See ‘ARI episode definition’  in 
Section 6.3.1.

Confirmation of RSV by RT-PCR in one or more of the nasal swabs, or in the sputum sample, 
when available. See ‘RSV RT-PCR Confirmation of the Considered ARI Episode’ in Section 6.3.1.

6.4.1.1.2. Predefined Clinically Relevant Disease Associated with RT-PCR-
confirmed RSV-mediated ARI

A participant will be considered to have clinically relevant disease with specific parameters 

associated with an RT-PCR-confirmed RSV-mediated ARI if the following criteria are met:

The participant has an RT-PCR-confirmed RSV-mediated ARI as defined in Section 6.4.1.1.1.

Any of the following is associated with the ARI:

o Hospitalization (as collected on eCRF AE pages (linked via acute respiratory infection 

form or complications linked to ARI form), medical encounters [Intensive Care Unit and 

Hospital inpatient department] form and MRU pages [Emerging Hospitalization 

admissions (Emerging  emergency department visits are not taken into account)]

o Emergency department visit (as assessed on the eCRF medical encounters form and 
MRU pages [emerging MRU to be summarized]) 

o At least one of the following complications: asthma, COPD, respiratory distress, 
bronchitis, bronchial hyperreactivity, CHF, cardiac arrhythmia, renal impairment or the 
presence of X-ray or radiological confirmed , respiratory arrest and/or failure, pulmonary 
embolism, pleural effusion, atelectasis, acute coronary events, acute cerebrovascular 
events, altered mental status, seizure, syncope, systemic inflammatory response syndrome 
(SIRS), new neurological deficit, asthenia, dehydration or metabolic disturbances.  

See Section 7.8 for the complication terms. These terms will be reported in the AE or the 
CE domain.

Asthma and chronic obstructive pulmonary disease (COPD) exacerbation supporting 
LRTD reported in the medically attended ARI form will also be counted, as well as X-ray 
or radiological confirmed pneumonia from the diagnostic tests form.  

o Decreased oxygen saturation:
Based on the vital signs form collected at the site: defined as oxygen saturation of <92% 
for participants with a baseline oxygen saturation of ≥92% or missing at randomization; 
for participants with baseline oxygen saturation <92%, decreased oxygen saturation is 
defined as a ≥3% decrease in their oxygen saturation from baseline
Based on eCRF pages on measurements during a medically attended ARI (eq. 
hospitalizations): defined as oxygen saturation of <92% supporting LRTD
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o Tachypnea (at least emerging Grade 2, see respiratory rate at Section 7.6)

o Need of supplemental oxygen (as indicated on the eCRF medical encounters form, the 
eCRF oxygen supplementation form and from emerging MRUs [both ‘Supplemental 
oxygen used?’ and ‘Mechanical ventilation used?’ questions to be used] )

o Hypotension (emerging Grade 3, see Section 7.6)

o Pulmonary function test results supporting diagnosis of LRTD (as captured under the 
eCRF pages on measurements during a medically attended ARI, where peak expiratory 
flow, spirometry FVC, FEV1 or FEV6 support diagnosis of LRTD)

o Arterial blood gas results supporting diagnosis of LRTD  (as captured under the eCRF 
pages on measurements during a medically attended ARI, where arterial blood gas pH, 
pO2, pCO2, HCO3 supports diagnosis of LRTD)

6.4.1.2. Level of Significance

The VE against the primary endpoint will be tested using the significance level α’ (1 or 2 or 3

or 4  ), as defined in Section 6.3.2. If the LL of the exact 2-sided CI (1-2×α’) for the VE (1-relative 

risk rate) calculated from the Exact Poisson regression model, is above 20% and the observed VE 

is above 50%, VE is demonstrated for the primary endpoint. If VE is demonstrated for the primary 

endpoint, the above secondary endpoints will be tested according to the testing order displayed in 

Table 10. The first secondary efficacy endpoint (first occurrence of any RT-PCR-confirmed RSV 

ARI) is tested using the same significance level ’ as used for the primary endpoint. Exact 2-sided 

CIs (1-2×α’) for the VE (1-relative risk rate) will be calculated from these Exact Poisson regression 

models. If the LL of the CI is above 0%, VE will have been demonstrated for this endpoint and 

the next endpoint in the testing strategy can be tested. The following secondary endpoints (#2, #3 

and #4) will be tested hierarchically at the end of the study at the full alpha (α=2.5%), as indicated 

in Table 10 below.       

Table 10: Secondary Endpoints: Overview of the Testing Order, Timing of the Testing in the Testing 
Strategy and the Corresponding Alpha

Secondary endpoint: first occurrence of Analysis timepoint in the 

testing strategy

Alpha at which the endpoint is 

tested

1. Any RT-PCR confirmed RSV ARI Time of primary analysis Alpha used at the primary 

analysis

2. Any RT-PCR confirmed RSV LRTD

during the second Year

End of the study 2.5%

3. Any RT-PCR confirmed RSV ARI

during the second Year

End of the study 2.5%

4. Predefined clinically relevant disease 

associated with RT-PCR-confirmed 

RSV-mediated ARI

End of the study 2.5%

Second year starts at the D365 visit
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6.4.1.2.1. Analysis Methods

A similar Exact Poisson regression model as for the primary endpoint will be used for the analyses 

of the secondary endpoints focusing on VE. 

For secondary endpoints focusing on VE during the second year, the follow up time will be defined 

as indicated below:

For participants with events occurring from the Day 365 onwards, the follow-up time is defined 

as the time between Day 365 study visit and the occurrence of the event. For participants with no 

events, the follow-up time is the time between Day 365 study visit and the minimum of the 

database cut-off date of the analysis and the completion or discontinuation date. Participants who 

discontinue prior to the Month 12/Day 365 visit and participants that have an MPD impacting 

efficacy during the first or second year are excluded from this analysis. For those secondary 

endpoints, each participant will be taken into account in the model with one observation indicating 

whether they had an event or not, the vaccination group, the stratification factors and the follow 

up time. Events with onset from the study Day 365 onwards will be considered in the model.

For the first occurrence of any RT-PCR-confirmed RSV ARI and first occurrence of predefined 

clinically relevant disease endpoints, refer to Section 6.3.3.

Note: Occurrence is always referring to the start of the ARI as reported in the CRF (CESTDTC).

Second year starts at the study Day 365 visit, or relative day 365, in case Day 365 visit not available 

but there are ARI surveillance questions available after the relative day 365.

The proportion of participants meeting the different secondary endpoints, will also be summarized 

with the corresponding VE and will be depicted with forest plots.

6.4.2. Supportive (Non-Confirmatory) Secondary Endpoint

The AUC of the change from baseline in RiiQ Total Symptom score (see Section 6.6.7.1) in 
participants with an RT-PCR-confirmed RSV-mediated ARI over the whole study.

The AUC is calculated from the first symptoms reported after the start of the ARI (CESTDTC)
until the end of the ARI (CEENDTC). See Section 7.9 for details on the calculations.

6.4.2.1. Analysis Methods

The AUC of the change from baseline in RiiQ Total Symptoms score from the ARI episode 
corresponding with the first occurrence of any RT-PCR-confirmed RSV-mediated ARI over the 
whole study, with onset at least 14 days after vaccination will be summarized.

Descriptive statistics will be calculated restricting to participants with RT-PCR confirmed RSV-

mediated ARI during the whole study. A Wilcoxon Rank Sum test will be performed to test the 

null hypothesis that the distribution in both groups is the same versus the alternative hypothesis 

that the distribution shifted towards a lower AUC in the change from baseline in RiiQ Total 

Symptom score (ie, more reduced symptom scores) in the considered active group. This is a non-

confirmatory endpoint and will not be taken into account in the testing strategy, no alpha correction

will be applied.
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6.5. Exploratory Endpoints Analysis

The PPE will be used to analyze all exploratory efficacy analysis. For the definition of RT-PCR 

confirmed RSV- mediated LRTD and ARI please refer to Section 6.3.1.

Moreover, RT-PCR confirmed Flu and hMPV- mediated LRTD and ARI are defined in the same 

way as the RSV- mediated LRTD and ARI, Section 6.3.1, but instead of an RSV confirmation a 

Flu or hMPV confirmation is required, respectively. The CEC will not evaluate the RT-PCR 

confirmed Flu and hMPV- mediated ARIs, therefore the LRTD definition will be based on the 

programmed definition. The following exploratory endpoints, will be analyzed:

 First occurrence of RT-PCR-confirmed RSV-mediated LRTD during the first year, with onset 
between 14 days post vaccination and Day 365.

 First occurrence of RT-PCR-confirmed RSV-mediated ARI during the first year, with onset 
between 14 days post vaccination and Day 365.

 First occurrence of RT-PCR-confirmed RSV-mediated LRTD by subtype (RSV A or RSV B), 
based on the DDL assay

Note: This is defined as an RT-PCR-confirmed RSV-mediated LRTD (see Section 6.3.1) in 

combination with the considered RSV subtype ( RSV A or RSV B respectively) obtained from

DDL in at least one of the samples taken up to 7 days after the onset of the ARI episode or 

during the ARI episode. Both nasal and sputum swabs will be taken into consideration.

 First occurrence of RT-PCR-confirmed RSV-mediated ARIs by subtype (RSV A or RSV B), 
based on the DDL assay

Note: This is defined as an RT-PCR-confirmed RSV-mediated ARI (see Section 6.4.1.1.1) in 
combination with the considered RSV subtype ( RSV A or RSV B respectively) obtained from 
DDL in at least one of the samples taken up to 7 days after the onset of the ARI episode or 
during the ARI episode. Both nasal and sputum swabs will be taken into consideration.

First occurrence of complications associated with RT-PCR-confirmed RSV-mediated ARIs, RT-
PCR-confirmed RSV-mediated LRTDs, influenza-mediated ARIs and hMPV-mediated ARIs.  For 
the list of complications see corresponding bullet in Section 6.4.1.1.2.

 First occurrence of hospitalizations associated with RT-PCR-confirmed RSV-mediated ARIs,
RSV-mediated LRTD, influenza-mediated ARIs and hMPV-mediated ARIs. See Section 
6.4.1.1.2 for hospitalization definition.

 First occurrence of pneumonia (radiological or X-ray confirmed, as assessed in the CRF 
diagnostic tests form or reported as a complication) associated with RT-PCR-confirmed RSV-
mediated ARIs, RSV-mediated LRTD, influenza-mediated ARIs and hMPV-mediated ARIs 

 First occurrence of emerging therapeutic interventions of interest associated with RT-PCR-
confirmed RSV-mediated ARIs, RSV-mediated LRTD, influenza-mediated ARIs and hMPV-
mediated ARIs. The following are considered emerging therapeutic interventions of interest
(Section 7.10) :

 New onset or increased dose (compared to baseline) of bronchodilator/nebulizer 
treatment
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 New onset or increased dose (compared to baseline) of corticosteroid prescription 

 New onset or increased dose (compared to baseline) of antibiotic prescription

 New onset or increased dose (compared to baseline) of antiviral prescription

Note: These will be taken from the concomitant medication pages of the eCRF. The 

concomitant medications listed in Section 7.10 are considered as therapeutic interventions of 

interest. The  principal investigator will indicate whether there has been new onset of increase 

in dose compared to baseline in the CRF. Those associated with an ARI or complication of an 

ARI will be displayed.

 First occurrence of RT-PCR confirmed hMPV-mediated ARI

 First occurrence of RT-PCR-confirmed hMPV-mediated LRTD 

 First occurrence of RT-PCR confirmed influenza-mediated ARI and influenza-mediated 
LRTD

 First occurrence of an RT-PCR-confirmed RSV LRTD assessed as at least mild, as at least 
moderate and as severe by the CEC during the considered year:

 with onset at least 14 days after dosing of study vaccine and prior to study Day 365 (first 
year comparison)

 with onset from the study Day 365 onwards (second year comparison)

 with onset at least 14 days after dosing of study vaccine (whole study comparison)

Note: Occurrence is always referring to the time to the start of the ARI as reported in the CRF 

(CESTDTC). The start of the associated ARI will also be used for calculating the time to first 

occurrence of emerging therapeutic interventions, pneumonia, complications and hospitalizations.

 First occurrence of RT-PCR-confirmed, RSV-mediated LRTD during the second year and over 
the whole study (if the primary analysis is conducted before the end of the study):

 with onset from the study Day 365 visit onwards (second year comparison)

 with onset 14 days after the first dose of study vaccine (whole study comparison)

 First occurrence of RT-PCR-confirmed, RSV-mediated ARI over the whole study (if the 
primary analysis is conducted before the end of the study), with onset at least 14 days after the 
first dose of study vaccine 

 First occurrence of predefined clinically relevant disease associated with RT-PCR-confirmed 
RSV-mediated ARI and LRTD

Note: If the primary analysis occurs in 2022 exploratory endpoints related to the whole study (data 
collected up to Data base cut off) will be analyzed, and the first- and second-year endpoints will 
not be analyzed at that timepoint. 

If the primary analysis occurs in 2023 all exploratory endpoints will be analyzed up to the date of 
the data base cut off.
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The inclusion of Flu and hMPV endpoints in the primary or additional analyses is depending on 
the cleaning status of those cases at the time of analyses. They will be included in the end of study 
analysis.

6.5.1. Analysis Methods

The VEs will be calculated for the above endpoints, occurring during the first year, during the 
second year and over the whole study, except for all endpoints related to RT-PCR confirmed 
influenza-mediated ARI and LRTD. For all exploratory endpoints related to influenza-mediated 
ARI and LRTD only the proportion of participants meeting the respective endpoints, will be 
summarized.

The PPE set will be used for the analysis of these exploratory endpoints.

For endpoints focusing on the first year or during the whole study, events with onset at least 14 

days after the vaccination will be considered. And for endpoints focusing on the second year, event 

with onset from the study Day 365 onwards will be considered.

A similar Exact Poisson regression model as for the primary and secondary endpoints will be used 

and exact 2-sided 95% CIs for VE (1-relative risk rate) will be calculated. For endpoints focusing 

on the whole study or the second year, the follow-up time is determined in a similar way as for the 

primary and secondary endpoints, respectively. For endpoints focusing on the first year, the follow 

up time is defined as the time between 14 days post vaccination (vaccination day + 14 days) and 

occurrence of the first event during the first year; for participants with no events, it is the time 

between 14 days post vaccination and the minimum of the database cut-off date of the analysis

and a day prior to study Day 365 (or relative day 365, if the Day 365 visit not available but there 

are ARI surveillance questions available after the relative day 365). However, for participants who 

discontinued the study before having an event, follow-up time is defined as the time between 14 

days post vaccination and the minimum of the database cut-off date, a day prior to study Day 365

(or relative day 365, if the Day 365 visit not available but there are ARI surveillance questions 

available after the relative day 365) and date of last contact (day of discontinuation). 

The proportion of participants meeting the different exploratory endpoints, will also be 

summarized with the corresponding VE and will be depicted with forest plots.

The proportion of participants with emerging therapeutic interventions of interest by subcategory

(bronchodilator/nebulizer treatment, corticosteroid prescription, antibiotic prescription, antiviral 

prescription) associated with RT-PCR-confirmed RSV-mediated ARI, LRTD and no LRTDs will 

also be summarized per group, category and risk level, for the first, second year and over the whole 

study. In case a participant had multiple RT-PCR confirmed RSV-mediated ARIs or LRTDs 

during the reported period, then the therapeutic interventions corresponding with the first 

occurrence of RT-PCR confirmed RSV-mediated ARI or LRTD will be used, respectively. 

The proportion of participants with  therapeutic interventions of interest by subcategory at the days 

of vaccination will also be summarized per group, category and risk level.
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6.6. Other Exploratory Analysis

If the primary analysis occurs in 2022 the exploratory endpoints related to the whole study (data 
collected up to Data base cut off) will be analyzed, and the first- and second-year endpoints will 
not be analyzed at that timepoint. 

If the primary analysis occurs in 2023 all exploratory endpoints will be analyzed up to the date of 
the data base cut off.

6.6.1. ARI  Duration

For participants with an RT-PCR confirmed RSV-mediated ARI and for those with a RT-PCR-

confirmed RSV-mediated LRTD, the ARI duration will also be summarized with Kaplan Meier 

curves. The duration is defined as: end date of the ARI episode – start date of the ARI episode + 1 

(see section 6.3.1).  Hazard ratios will be calculated, with a Cox proportional hazard model with 

ARI duration as dependent variable and group as independent variable for the whole study. In case

that the ARI was stopped by the PI before the two consecutive days back to baseline for the RiiQ

assessment (indicated by a flag in the DB), the record will be considered to be censored. 

Similar to the ARI duration, the time to first occurrence for a RT-PCR confirmed RSV-mediated 

ARI, LRTD, ARI by subtype and LRTD by subtype will be summarized with Kaplan Meier curves.  

Hazard ratios will be calculated, with a Cox proportional hazard model with time to first 

occurrence as dependent variable and group as independent variable for the first year, second year

and the whole study. Participants with no events will be considered in the analysis as censored 

records.

Time to first occurrence, will be calculated for:

 first and second year separately, (determination of the time to first occurrence is similar to 

‘follow up time’ as described in Section 6.4.1.2.1 and 6.5.16.3.3)

 the entire study (determination of the time to first occurrence is similar to ‘follow up time’ 

as described in Section  6.3.3 and 6.4.1.2.1)

In case a participant had multiple RT-PCR confirmed RSV-mediated ARIs or LRTDs during the 

reported period, then the first occurrence of RT-PCR confirmed RSV-mediated ARI or LRTD will 

be used, respectively. 

6.6.2. ARI  Symptoms

For participants with RT-PCR-confirmed RSV-mediated ARIs, influenza-mediated ARIs and 

hMPV-mediated ARIs the combination of the symptoms (cough, short of breath, coughing up 

phlegm ,wheezing, fever and fatigue) will be summarized  per group and risk level for each year

separately and over the whole study.

6.6.3. ARI Complications

All complications associated with any RT-PCR confirmed RSV-mediated ARI, LRTD, and non 

LRTD will be summarized per group and per risk level, during the first and the second year

separately, and over the whole study. A summary table including the number of participants with 
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any complication, any complication per worst grade reported, with fatal outcome and reported as 

SAE will be created. All complications and those reported as  SAEs will also be summarized by 

System Organ Class and Preferred Term. In case a participant had multiple RT-PCR confirmed 

RSV-mediated ARIs or LRTDs during the reported period, then the first occurrence of RT-PCR 

confirmed RSV-mediated ARI or LRTD will be used, respectively. 

6.6.4. Clinically Relevant Disease 

The proportion of participants with clinically relevant disease (See Section 6.4.1) by subcategory

associated with RT-PCR-confirmed RSV-mediated ARI, LRTD and non LRTD will also be 

summarized per group, category and risk level for the first and second year separately and over 

the whole study. In case a participant had multiple RT-PCR confirmed RSV-mediated ARIs or 

LRTDs during the reported period, then the first occurrence of RT-PCR confirmed RSV-mediated 

ARI or LRTD will be used, respectively. 

6.6.5. Vital Signs During the ARI episodes

The following will be summarized for the first and the second year separately and over the whole 

study.

Emerging vital sign abnormalities collected at ARI Day 3-5 for participants with an RT-PCR 

confirmed RSV-mediated ARI and/or LRTD will be summarized per vaccine group. An 

abnormality will be considered as emerging in a particular period if it is worse than the baseline 

value. The baseline value for efficacy will be used to define abnormalities (See Section 6.1.1). 

Please refer to Section 7.6 for the vital sign grades. If the baseline is missing, the abnormality is 

always considered emerging.

Moreover, for the determination of oxygen saturation collected by the vital  signs page during the 

ARI Day 3-5, the number of subjects (and percentages) :

 with baseline SpO2 ≥92% and SpO2 <92% during the ARI episode,

 with baseline SpO2 <92 and that have a ≥3% decrease during ARI episode 

 and those with a missing baseline and SpO2 <92% during the ARI episode 
will be tabulated per group, for participants with a RT-PCR confirmed RSV-mediated ARI and for 

those with a RT-PCR-confirmed RSV-mediated LRTDs.

In case a participant had multiple RT-PCR confirmed RSV-mediated ARIs or LRTDs during the 

reported period, then the first occurrence of RT-PCR confirmed RSV-mediated ARI or LRTD will 

be used, respectively. 

6.6.6. RSV Viral Load.

The following will be summarized for the first and the second year separately and over the whole 

study.

For RSV A and RSV B  viral load based on nasal swabs, descriptive statistics for ARI Day 1-2, 

ARI Day 3-5 and for the maximum viral load observed between the 2 visits, will be calculated for 

participants with a RT-PCR confirmed RSV-mediated ARI of the considered subtype and for those 
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with a RT-PCR-confirmed RSV-mediated LRTD of the considered subtype. The difference and 

95% CI of the maximum log10 viral load between the 2 groups will also be calculated. Means and 

standard errors will also be plotted.   

For RSV A and RSV B  viral load based on sputum will be listed.

In case a participant had multiple RT-PCR confirmed RSV-mediated ARIs or LRTDs during the 

reported period, then the first occurrence of RT-PCR confirmed RSV-mediated ARI or LRTD will 

be used, respectively. 

For analysis purposes, for both nasal and sputum swabs, the qRT-PCR viral load will be imputed 

with the midpoint on the log scale between the limit of detection (LOD) and LLOQ of the RSV 

qRT-PCR assay when the result is ‘target detected’ (TD) but non-quantifiable.

1. For the RSV-A qRT-PCR assay, the LOD is 620 copies/mL and the LLOQ is 1000 copies/mL, 
a result that is TD will be imputed with 2.90 log10 copies/mL.

2. For the RSV-B qRT-PCR assay, the LOD is 80 copies/mL and the LLOQ is 250 copies/mL, 
a result that is TD will be imputed with 2.15 log10 copies/mL.

When the result is ‘target not detected’ (TND) (meaning below the LOD), for both RSV A and 

RSV B the value of TND will be imputed with the respective LODs.

RNA sequencing data, if available, will be explored with heatmaps. 

6.6.7. Patient Reported outcomes

6.6.7.1. Respiratory Infection Intensity and Impact Questionnaire (RiiQ™v2)

The RiiQ consists of 4 scales that are scored separately. In the setting of the present study, only 

the RiiQ Symptom Scale (Question 1) and the RiiQ Impact on Daily Activities Scale (Question 2) 

will be used.

 RiiQ Symptom Scale (Question 1). Each symptom is rated on the following scale: 0=None, 
1=Mild, 2=Moderate, and 3=Severe.  Based on this questionnaire, the following will be 
calculated:

- RiiQ Total Symptom score is the mean of all scores (based on 13 symptoms).

- RiiQ Lower Respiratory Symptom score is the mean of the four lower respiratory scores 
(cough, short of breath, coughing up phlegm (sputum) and wheezing).

- The AUC (Section 7.9) for the change from baseline for the RiiQ Total Symptom score
and the RiiQ Lower Respiratory Symptom score during the ARI will be calculated.

 RiiQ Impact Scale Question 2: 

- RiiQ Total Impact on Daily Activity score (Question 2) consists of 7 activities. Ability 
to perform each activity item is rated on the following scale: 0=No difficulty, 1=Some 
difficulty, 2=Moderate Difficulty, and 3=Great difficulty. The total score is calculated as 
the mean of all 7 items (range 0-3).
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- Moreover, the AUC for the change from baseline for the RiiQ Total Impact on Daily 
Activity score during the ARI will be calculated.

Note 1: Total scores will be calculated based on the number of assessments completed by the 
participant and in cases where more than 50% of the items needed to calculate the score is not 
collected, then the value for that score will be set to missing. For example, if a participant has 
responded to only 11 out of the 13 RiiQ symptom scale questions the ‘RiiQ Total Symptom score’
will be the mean of the 11 available questions. If the participant has only completed 6 or less of 
the questions, then the ‘RiiQ Total Symptom score’ will be set to missing.

6.6.7.1.1. Analysis Methods

RiiQ scores will be analyzed based on the PPE set, with a major focus on participants with RT-

PCR-confirmed RSV-mediated ARI and LRTD, for the first, second year and the whole study. 

Part of the analysis might also be performed for participants with RT-PCR-confirmed hMPV-

mediated and influenza-mediated ARI.

For the total scores, number of observations, mean, standard error, median, first and third quartile 

will be tabulated for the change from baseline for all RiiQ scores per group and means with 

standard errors may be graphically presented per group and time point for changes from baseline

for different scores.

For the total scores, descriptive statistics at the start and end of each year as well as the change 

between the two timepoints will also be calculated for all participants based on the PPE set, for 

participants with RT-PCR-confirmed RSV ARI and those with RT-PCR-confirmed RSV LRTD, 

based on the PPE set.

For the AUCs number of observations, median, first and third quartile (q1, q3), minimum and 

maximum will be calculated and graphically presented with boxplots per group.

In case two or more assessments are reported at the same day then the worst total score will be 

used. The same applies for the AUC calculations. In case a participant had multiple RT-PCR 

confirmed RSV-mediated ARIs or LRTDs during the reported period, then the AUC corresponding 

to the first occurrence of RT-PCR confirmed RSV-mediated ARI or LRTD will be used, 

respectively.  

6.6.7.2. Patient Global Impression Scores

 Patient Global Impression of Health (PGI-H). Participants report their overall 
impression of their health status today on the following scale: 0=Very good, 1=Good,
2=Fair, 3=Poor, 4=Very poor

 Patient Global Impression of Severity (PGI-S). Participants rate the severity of their 
respiratory illness on the following scale: 0=none 1=mild, 2=moderate, 3=severe. 

 Patient Global Impression of Change (PGI-C). Participants rate the amount of change 
in their health each day during an ARI episode on the following scale: -3= much better, -
2=somewhat better, -1=A little better, 0=About the same, 1=A little worse, 2=somewhat 
worse, 3= much worse
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The AUC (Section 7.9) for the change from baseline for the  PGI-H and the AUC of 
the actual values of the PGI-C and PGI-S during the ARI will be calculated

 Return to Usual Health. Participants are being asked whether they have returned to their 
usual health after developing symptoms suggesting an ARI. The response is binary, yes/no.

Number of days a participant took to return to its usual health: This is counted based 
on the Return to Usual Health question.

o In case a participant indicated he returned to its usual health (based on the ‘Return 
to usual health’ question) on the last day he completed this questionnaire during the 
considered episode, this is calculated as: the first day of a series where the 
participant answered consecutively ‘yes’ to the ‘Return to usual health question’ 
(with no intermittent ‘no’ answers) - the ARI start date based on the CRF+1 . For 
the Kaplan-Meier curve this is considered an event.

o In case a participant indicated he did not return to its usual health (based on the 
‘Return to usual health’ question) on the last day he completed this questionnaire 
during the considered episode, this is calculated as: the date of the last reply- the 
ARI start date based on the CRF + 1. For the Kaplan-Meier curve this record will 
be censored.

o In case a participant never responded to any ‘Return to usual health’ question during 
an ARI episode then the number of days will be considered missing.

For example, if 2 participants completed the ‘Return to Usual Health’ question only for 8 days as 
indicated in Table 11. For participant 1 the number of days to return to usual health is 5
(15/11/2021- 11/11/2021+1) and this will be considered an event. For participant 2, the number 
of days to return to usual health is 8 (18/11/2021- 11/11/2021 + 1) and this record will be censored.

Table 11: Example for 'Return to Usual Health' question

ARI 
Day 1  Onset
(11/11/2021)

ARI 
Day 2
(12/11/2021)

ARI 
Day 3
(13/11/2021)

ARI 
Day 4
(14/11/2021)

ARI 
Day 5
(15/11/2021)

ARI 
Day 6
(16/11/2021)

ARI 
Day 7 
(17/11/2021)

ARI
Day 8

(18/11/2021)
Participant 1 No No Yes No Yes Yes Yes Yes
Participant 2 No No Yes Yes Yes No No No

Note: in case a participant has two or more different responses at the same day, then the ‘No’ 
answer will be taken into account for calculating the number of days a participant took to return to 
his usual health.

6.6.7.2.1. Analysis Methods

PGI scores will be analyzed based on the PPE set, with a major focus in participants with RT-

PCR-confirmed RSV ARI and LRTD, for the first and second year and the over whole study. Part 

of the analysis might also be performed for participants with RT-PCR-confirmed hMPV-mediated 

and influenza-mediated ARI.

For the PGI-H collected during an ARI, number of observations, mean, standard error, median, 

first and third quartile, minimum and maximum of the change from baseline will be tabulated and 

means with standard errors may be graphically presented per group and time point for the change 

from baseline.
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For the PGI-H, descriptive statistics start and end of each year, as well as the change between the 

two timepoints will also be calculated for all participants based on the PPE set and for participants 

with RT-PCR-confirmed RSV ARI, based on the PPE set.

For the PGI-C and PGI-S scores collected during an ARI,  number of observations, mean, standard 

error, median, first and third quartile, minimum and maximum will be tabulated and means with 

standard errors may be graphically presented per group and time point.

For the AUCs number of observations, median, first and third quartile (q1, q3), minimum and 

maximum will be calculated and graphically presented with boxplots per group.

The number of participants and days it took them to return to their usual health will be 

summarized and graphically presented with Kaplan Meier curves. Hazard ratios will also be 

calculated, with a Cox proportional hazard model with time to return to usual health as dependent 

variable and group as independent variable. Return to usual health will also be summarized by 

RSV subtype.

In case two or more assessments are reported at the same day then the worst total score will be 

used. The same applies for the AUC calculations. 

In case a participant had multiple RT-PCR confirmed RSV-mediated ARIs or LRTDs during the 

reported period, then the PGI score or AUC corresponding to the first occurrence of RT-PCR 

confirmed RSV-mediated ARI or LRTD will be used, respectively.  

6.6.7.3. EuroQoL, 5-Dimension, 5-Level Questionnaire

The EQ-5D-5L questionnaire is a standardized instrument for use as a measure of health outcome, 

primarily designed for self-completion by the participant. It consists of the EQ-5D-5L descriptive 

system and EQ visual analogue scale (VAS). 

The AUC for the change from baseline for EQ visual analogue scale during the ARI will also 

be calculated.

The descriptive system includes the following dimensions: mobility, self-care, usual activities, 

pain/discomfort, and anxiety/depression. Each of these 5 dimensions is divided into 5 levels of 

perceived problems (1=no problem, 2=slight problems, 3=moderate problems, 4=severe problems; 

5=extreme problems) (https://euroqol.org/eq-5d-instruments/). 

Based on the descriptive system the EQ-5D Valuation index is calculated. This index summarizes 

the information of the 5 dimensions of the descriptive system.

 Assign the level code 1, 2, 3, 4 and 5 to each level of the 5 dimensions (see CTP Appendix

9)

 Create a health state for each patient-time point combination. A health state is a 

combination of 5 level codes: one level code for each dimension. E.g. health state 12543 
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indicates ‘no problems walking, slight problems washing or dressing myself, unable to do 

my usual activities, severe pain or discomfort, moderately anxious or depressed’.

 Assign an index value to each health state as defined in Respiratory where EQ-5D health 

state is converted to a single summary index by applying a formula that essentially attaches 

weights to each of the levels in each dimension. The algorithm is based on the valuation of 

EQ-5D health states using the UK TTO (=time tradeoff method) based value set (see 

Section 7.12).

6.6.7.3.1. Analysis Methods

EQ-5D-5L scores will be analyzed based on the PPE set, with a major focus in participants with 

RT-PCR-confirmed RSV ARI and LRTD, RT-PCR-confirmed RSV non- LRTD, for the first, 

second year and over the whole study. Part of the analysis might also be performed for participants 

with RT-PCR-confirmed hMPV-mediated and influenza-mediated ARI.

The EQ-5D-5L dimension responses collected during an ARI, will be summarized descriptively 

per category, level and day relative to the start of the ARI for the two groups. Stacked bar plots 

will be used to visualize the EQ-5D-5L dimension.

For the EQ visual analogue scale collected during the ARI, number of observations, mean, 

standard error, median, first and third quartile, minimum and maximum will be tabulated and 

means with standard errors may be graphically presented per group and time point for the change

from baseline. 

For the EQ-5D Valuation index (See Section 7.12) collected during the ARI, number of 

observations, mean, standard error, median, first and third quartile, minimum and maximum will 

be tabulated and means with standard errors may be graphically presented per group and time point 

for the change from baseline. 

For all three measures, descriptive statistics at the start and end of each year as well as the change 

between the two timepoints will also be calculated for all participants, for participants with RT-

PCR-confirmed RSV ARI and for participants with RT-PCR-confirmed RSV LRTD, based on the 

PPE set.

For the AUC number of observations, median, first and third quartile (q1, q3), minimum and 

maximum will be calculated and graphically presented with boxplots per group.

Additionally, the vaccine efficacy of the first occurrence of RT-PCR-confirmed RSV-mediated 
LRTD will be calculated, based on the four quartiles of the EQ visual analogue scale collected at 
baseline for the PPE participants.

In case two or more assessments are reported at the same day then the worst total score will be 

used.  The same applies for the AUC calculations. 

For EQ VAS, worse is defined as the lowest number of the ones reported.

NCT04908683



VAC18193  (JNJ-64400141/JNJ-64213175)
Statistical Analysis Plan VAC18193RSV3001

CONFIDENTIAL – FOIA Exemptions Apply in U.S. 38

Status: Approved, Date: 5 June 2023

6.6.7.4. Days missed from work

The number of days missed from work will be summarized descriptively for participants that 

normally work with a RT-PCR confirmed RSV ARI, LRTD, non LRTD and Influenza and hMPV-

mediated ARI for the first and second year, separately and over the whole study. 

6.6.8. Medical Resources Use Questionnaire

Medical resource utilization questionnaire data are collected at ARI Day 29. The questionnaire 

contains 4 categories of medical resources and each of them has several subcategories (See 

Attachment 10.11 in CTP).

MRUs scores will be analyzed based on the PPE set, with a major focus on participants with RT-

PCR-confirmed RSV-mediated ARI, LRTD, non LRTD and with influenza-mediated ARI and 

hMPV-mediated ARI for the first and second year separately, and over the whole study.

An emerging use of medical resources is defined as a medical resource visit that was related to an 

ARI or a complication of an ARI (meaning the ‘Specify number of visits to ARI or its 

complications’ question in the MRU is equal or larger to one and at least one of the visits should 

be set as related to an ARI or its complications).

Emerging medical resources utilized will be summarized per category, subcategory and per group. 
The number of visits and the length of stay will also be summarized per group, as well as the type 
of contact (home visit, appointment by telephone etc.). For hospital services, length of stay will 
also be calculated combined for ‘Short term hospital admission’, ‘Hospitalization in general ward’ 
and ‘Hospitalization in critical Care’.

The proportion of participants in the PPE with emerging medical resource utilizations associated

with an RT-PCR-confirmed RSV ARI, RSV-mediated LRTD, influenza-mediated ARIs and 

hMPV-mediated ARIs will also be summarized with the corresponding VE and will be depicted 

with forest plots. A similar Exact Poisson regression model as for the primary and secondary 

endpoints will be used and exact 2-sided 95% CIs for VE (1-relative risk rate) will be calculated. 

The follow-up time is determined in a similar way as for the primary and secondary endpoints.

Moreover, percentage of participants reporting that their interactions with healthcare providers for 

study -related visits and procedures affected the number of times they sought medical care outside 

of the study will be summarized. The type of the effect (increase or decrease of interactions with 

healthcare providers) will also be summarized.

In case a participant had multiple RT-PCR-confirmed ARIs or LRTDs during the reported period, 

then the MRU corresponding to the first occurrence of the RT-PCR-confirmed ARIs or LRTDs 

will be used, respectively.

6.6.9. Approximate ARI Surveillance Compliance

Participants will receive an ARI surveillance question twice per week questioning whether they 

have experienced any cold or respiratory infection symptoms. The responsiveness of the 
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participants to this ARI surveillance question will be summarized for both groups for the first year, 

second year, over the whole study and per risk level.  

The approximate number of ARI surveillance questions that each participant is expected to have 

responded per year will be calculated as follows:

1. First the number of weeks between the start and the end of the year. The  start of  the first 

year is defined as the day of vaccination. The end of the first year is defined as the minimum 

of (the database cut-off date, a day prior to the study Day 365 [or relative day 365, if the 

Day 365 visit not available but there are ARI surveillance questions available after the 

relative day 365], date of study discontinuation). The start of  the second year is defined as 

the Month 12 visit (see phases definition in section 6.1.2) and the end of the second year is 

defined as the minimum of (the database cut-off date, date of study 

discontinuation/completion).

2. Then:

o for ARI that are not closed (not censored) by the PI, the number of weeks that the 

participant experienced an ARI episode between start and end of the year, will be 

calculated (= duration of the ARIs in weeks, see Section 6.3.1 for the duration 

definition).

o For ARI that are closed (censored) by the PI, because the PI assessed that symptoms 

have permanently worsened, the number of weeks that the participant experienced 

an ARI episode between start and end of the year, will be calculated (= duration of 

the ARIs in weeks, see Section 6.3.1 for the duration definition).

o for ARIs that are closed by the PI because they were not RSV, hMPV or Flu positive 

and no sputum was collected, then 1.4 weeks (10 days) will be used. Per CTP, these 

participants will return to ARI surveillance with twice weekly reminders 10 days 

after the day of onset of this ARI.

Notes:

 ARIs ending prior to the day of vaccination will not be taken into account.

 In case an ARI starts in the first year and ends in the second year, the 

duration will be split between the two years. The duration from the start of 

the ARI until the end of the first year will be attributed to the first year, and 

the duration between the start of the second year and the end of ARI episode 

will be attributed to the second year. For example, if the ARI started 10 Aug 

2022 and ended 23 Aug 2022, and first year ended 14 Aug 2022 and second 

year started 15 Aug 2022, the overall ARI duration will be 14 days, of which 

5 days will be attributed to the first year and 9 days will be attributed to the 

second year.

 For ARIs that are closed by the PI because they were not RSV, hMPV or 

Flu positive and no sputum was collected, min[(ARI start date +10 days –

1), last phase date] will be considered as their ‘temporary’ ARI end date, 
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instead of the end date reported in the CRF. Therefore, in case the ARI starts 

in the first year and the ‘temporary’ end date falls in the second year, the 10 

days duration will be split between the two years, similar to an ARI not 

closed by the PI. For example, if an ARI closed by the PI started on the 10 

Aug 2022, the first year ended 15 Aug 2022 and the second year started 16 

Aug 2022, then the duration between the 10 August 2022 and the 15 August 

2022 (= 6 days) will be attributed to the first year and the duration between 

the 16 August 2022 and 19 August 2022 (10 August 2022 + 10 days - 1) (4 

days) will be attributed to the second year.

 In case a RSV+ ARI is ongoing at the time of the DB cut off, the date of the 

DB cut off will be considered as the ‘temporary’ end date of the ARI for the 

calculation of the ARI duration.

 In case an ARI episode starts prior to the day of vaccination, only the ARI 

duration after the vaccination will be used. 

3. And finally, the difference of the two (1-2) will be multiplied by 2, since for each week a 

participant is part of the ARI surveillance journey, we expect to receive 2 questionnaires.

For estimating the percentage of compliance per subjects the number of ARI surveillance questions 
answered after vaccination, until the end of the year and outside RSV-episodes will be divided by 
the number obtained in step 3 and will be multiplied by 100.

In case multiple ARI surveillance questions have been answered at the same day, only one will be 

used.

The approximate number of ARI surveillance questions that each participant is expected to have 

responded over the whole study will be defined similar as per year, where in the first step the 

number of weeks between day of vaccination and the minimum of (the database cut-off date, date 

of study discontinuation, date of completion, end of first year in case of MPD impacting efficacy 

during the second year).

6.6.10. ARI Missing Data

The reason and number of days with ARI missing data will be analyzed based on the PPE set, with 

a major focus on any RT-PCR confirmed RSV, Influenza and hMPV-mediated ARI for the first

year, second year, over the whole study and per risk level.

During the day of vaccination, at month 12, month 24 and during the ARI episodes the site will 

collect the reason for missingness in case there are missing ePro assessments. These reasons will 

be tabulated for all participants per assessment and per group, per timepoint. The reason of 

missingness for the different assessments will similarly be tabulated, per year. More than one 

reason might be reported during one ARI episode.
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Moreover, based on the RiiQ assessments descriptive statistics of the number of days with missing 

assessments during the first 7 days of an ARI episode, the first 14 days of an ARI episode and 

during the full ARI episode will be summarized per group and depicted with stacked bar plots. 

The start of the ARI (CESTDTC) will be used for this calculation.

Finally, the percentage of compliance based on the RiiQ assessments will be calculated as follows:

 Compliance over the whole episode is defined as: Nr of days with RiiQ 

assessments/duration of episode x 100

 Compliance during the first seven days is defined as:  Nr of days with RiiQ assessments 
between day 1 and day 7/ min (duration episode, 7 days) x 100

 Compliance during the first 14 days is defined as:  Nr of days with RiiQ assessments 
between day 1 and day 14/ min (duration episode, 14 days) x 100

For example: For a subject with an ARI episode duration of 21 days with missing RiiQ assessment 

on day 4, 8 and 19, the compliance over the whole episode is 18/21x100, the compliance during 

the 1st 7 days is 6/7x100, the compliance over the 1st 14 days is 12/14x100.

6.7. Safety Analyses

Safety analyses will be performed on the FAS. The analysis of solicited and unsolicited AEs will 

be restricted to the Safety Subset, whereas for the analysis of serious AEs (SAEs), Covid cases, 

potential adverse events of special interest (AESI) and potential AESI qualified for assessment the 

entire FAS population will be used. Solicited and unsolicited AEs accidently captured for 

participants outside the Safety Subset of the main cohort, will be listed. 

Continuous variables will be summarized using the following statistics, as appropriate: number of 

observations, median, minimum and maximum. Frequencies and percentages will be generated for 

categorical variables. No formal comparisons between groups will be provided.

Safety data will be analyzed by vaccine regimens, by risk level and by age category ( <75 years 
and ≥ 75 years) for the first and second year and over the whore study. Safety data may also be 
analyzed per country. For unsolicited AE, denominator for the percentages is the number of 
participants in the considered population and phase (or interval) for a certain regimen (incidence 
per 100 participants/phase) risk level and age category. For solicited AEs, the denominator for the 
percentages is the number of participants with data assessed by the PI in the considered population 
and phase for a certain regimen (incidence per 100 participants/phase), risk level and age category.

6.7.1. Adverse Events

6.7.1.1.1. Definitions

Solicited AEs shown in the tables are extracted from the investigator assessment pages (CE) of the 

CRF. For unsolicited AEs, only the AEs within the 28-day period following vaccination will be 

presented in the safety tables except for SAE, Covid cases and potential adverse events of special 

interest, which will be captured and tabulated in the outputs covering the whole study period. 

Unsolicited non-serious adverse events collected outside the 28-day period following a vaccination 

will be presented through listings.
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Solicited administration site symptoms will be by definition considered as related to the study 

vaccine.

The severity of the AEs will be classified as grade 1 to 4. Solicited events of grade 0, not reported 

in the CE domain, will therefore not be reported in the AE analysis 

Any ARI recorded as an (S)AE in the eCRF will be excluded from any AE analysis if it is a 

confirmed RSV infection by RT-PCR (nasal swabs and sputum sample, when available) based on 

the laboratory or if it is connected with a hospitalized confirmed RSV infection based on an 

FDA-approved RT-PCR test at the local laboratory. RT-PCR confirmed RSV-mediated ARIs are 

part of the efficacy evaluation and will be summarized separately from the safety.

For AESI analyses, the following subcategories are defined:

 Potential AESIs as identified by the investigator in the database 

 Potential AESIs selected programmatically 

Those include all reported AEs that are identified by the selection rule:  

o SMQ (Standardised MedDRA Queries) = “EMBOLIC AND THROMBOTIC 

EVENTS (SMQ)”

or

o (SUB_SMQ1 = “HAEMATOPOIETIC THROMBOCYTOPENIA 

(SMQ)” and SCOPE in ( “BROAD”, “NARROW“)) or HLT (higher level 

term)=“Thrombocytopenias”

 Potential AESIs qualified for assessment 
Potential AESIs (programmed/CRF) that have risk levels assessed by one of the following 
three criteria are considered 'qualified for assessment’:

o Brighton Collaboration Level (Level 1-5)

o CDC Tier (non-tier 1/ 2, tier 1, tier 2)

o PRAC criteria (confirmed, possible, probable, unlikely, criteria not met)

6.7.1.1.2. Analysis of Adverse Events

Number and percentage of participants with at least one particular AE (unsolicited/solicited) will 

be tabulated. Unsolicited AEs will be summarized by System Organ Class and Preferred Term. 

Solicited AEs will be summarized by class (administration site, systemic) and preferred term.

AESI analyses will be summarized by Interest Category and Preferred Term.

For solicited AEs following tables will be provided: summary, by worst severity grade, at least 

grade 3, related (systemic only), time to onset (in days) and duration (in days). Note: Duration is 

defined as number of days from the start of the event until resolution of the event. The time to first 

onset is defined as (date of first onset – reference date + 1). The reference date is the start date of 

the post dose period.
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For unsolicited AEs following tables will be provided: summary table (including SAE, fatal 

outcome and vaccination discontinuation), all events, at least grade 3, permanent stop of vaccine

and related. For SAEs following tables will be provided: all events, all related events, events with 

fatal outcome and related events with fatal outcome.

Moreover, tables with Covid AEs, potential AESI as identified by the investigator, potential AESIs 

selected programmatically and potential AESI qualified for assessment will be created. 

Potential AESIs selected programmatically will be tabulated by categories: ‘Embolic and 

thrombotic events (SMQ)’ and ‘Haematopoietic Thrombocytopenia (SMQ) (broad) or HLT = 

Thrombocytopenias’. Potential AESI determined programmatically, related to study vaccine 

(investigator assessment), will  be tabulated similarly. 

Potential AESIs as identified by the investigator, will be tabulated by categories: ‘Embolic and 

thrombotic events (SMQ)’ and ‘Haematopoietic Thrombocytopenia (SMQ) (broad) or HLT = 

Thrombocytopenias’, and ‘Other’. Potential AESI as identified by the investigator, related to study 

vaccine (investigator assessment), will be tabulated similarly.

Potential AESIs qualified for assessment will be tabulated by categories: ‘Embolic and thrombotic 

events (SMQ)’ and ‘Haematopoietic Thrombocytopenia (SMQ) (broad) or 

HLT=Thrombocytopenias’. 

All potential AESI analyses will be presented by phase as well as by time interval. The definition 

of the different time intervals can be found in Section 6.1.2.

For potential AESIs analyses, attribution to the intervals will be done similarly to the unsolicited 

AEs as described in Section 6.7.1.1.3. For Step 2 of  phase allocation of adverse events, the ‘0 -

28 days post-dose’ interval should be treated similar to ‘active’ periods and the rest as ‘non- active’ 

periods.

Listings and/or participant narratives will be provided as appropriate, for those participants who 

die, discontinue study vaccinations due to an AE, experience a severe or serious AE or a COVID-

19 infection or potential AESIs.

6.7.1.1.3. Phase Allocation of Adverse Events

As the analysis of solicited events will be based on the overall assessment of the investigator, 

which is documented in the CE domain, the ADAM (Analysis Data Model) dataset will be based 

on the CE domain. Solicited events are allocated to the phases as described below, however they 

are always allocated to the respective post-dose period and will never be attributed to the screening 

phase. Time of day is not considered while attributing solicited AEs to phases. 

For unsolicited AEs, the steps below are followed as well.
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Step 1: Allocation of events to the periods:

Adverse events in the SDTM database are allocated to periods based on their start date/time. If the 

start date/time of an event falls between (or on) the start and stop date/time of a period, the AE is 

attributed to that period (emergent principle).

- In case of partial start or stop dates (i.e. time and/or day and/or month and/or year missing), the 

events are allocated to the periods using the available partial information on start and end date; no 

imputation will be done. If, for instance, the AE start date only month and year are available, these 

data are compared to the month and year information of the periods. This rule may lead to 

multiplication of the event as a consequence of its assignment to multiple periods.

- In case of a completely missing end date, the date is imputed by the cut-off date of the analysis 

for participants still ongoing in the study, and by the end date of the last period for participants 

who discontinued or completed the trial. In case of a completely missing start date, the event is 

allocated to the active treatment phase (post dose period), except if the end date of the AE falls 

before the start of the active treatment phase (post dose period).

Step 2: Combination of events:

Overlapping/consecutive events are defined as events of the same participant with the same 

preferred term which have at least 1 day overlap or for which the start date of an event is 1 day 

after the end date of the preceding event. Overlapping/consecutive events may be combined into 

one AE or not, according to the following rules:

1) If overlapping/consecutive events start in one of the following phases/periods - Screening or 

Follow-up (defined as non-active periods) - followed by an AE in - Post-dose period (defined as 

active period) - they are allocated to their respective phases/periods and are considered as separate 

events.

2) In case overlapping/consecutive events start within a single period, they are considered as one 

and the same AE. The individual events which contribute to this AE are retained as individual 

records in the ADaM database but are assigned the same onset, period, and total duration. All 

related attributes to the AE/phase/period should also be consistent with the new event.

3) In case overlapping/consecutive events start in both an active period followed by a consecutive 

non-active period, they are allocated to the active period only and are considered as one and the 

same AE. The individual events which contribute to this AE are retained as individual records in 

the ADaM database but are assigned the same onset, treatment period, and total duration. All 

related attributes to the AE/phase/period should also be consistent with the new event.

4) In case an active period is followed by another active period, and the overlapping/consecutive 

events start in both periods, they are allocated to their respective period and are considered as 

separate AEs. In case overlapping/consecutive events start in non-consecutive periods (regardless 
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of active or non-active), they are allocated to their respective period and are considered as separate 

AEs.

5) In case a non-active period is followed by another non-active period, and the 

overlapping/consecutive events start in both periods, they are allocated to the first period  and they 

are considered as one and the same AE. The individual events which contribute to this AE are 

retained as individual records in the ADaM database but are assigned the same onset, period, and 

total duration. All related attributes to the AE/phase/period should also be consistent with the new 

event.

Remarks:

1. Events can only be combined into one and the same AE if their start and stop dates are known.

2. In case the completely missing end date is imputed (for period allocation), this date is also 

considered as a complete date.

3. Time is not considered when determining overlap of events.

6.7.1.1.4. Missing Data

Missing data (grade, relationship) will not be imputed. Participants who do not report an event will 

be considered as participants without an event. An AE with a missing severity or relationship will 

be considered as an AE reported but will be considered as not reported for the severity or 

relationship. For example, an AE with missing severity will be considered as an AE reported for 

the analysis of any grade but will be considered as not reported for the analysis of at least grade 3.

The analysis of solicited AEs will include the safety data as documented by the investigator.

6.7.2. Vital Signs

Emerging vital sign abnormalities will be tabulated based on the abnormality gradings in Section 

7.6. An abnormality will be considered as emerging if it is worse than the baseline value. If the 

baseline is missing, the abnormality is always considered emerging.

6.8. Other Analyses

6.8.1. Immunogenicity

The analysis of immunogenicity will use the PPI set. Key immunogenicity assay results will also 

be analyzed for the subgroups defined in Section 6.8.2.

Immunogenicity analysis will focus on the immuno subset. Immunogenicity analysis related to 

correlate of protection will be described in a separate SAP.

6.8.1.1. Parameters

Humoral and cellular immune responses against the insert are measured in the immunosubset. The 
measured humoral immune responses include titers of neutralizing antibodies and binding 
antibody titers (ELISA). The measured cell-mediated immune responses include RSV specific 
INFγ ELISpot responses and intracellular cytokine staining (ICS) if available. Immunogenicity 
against the vector will be explored using an adenovirus neutralization assay.
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6.8.1.2. Handling of Missing and/or Unquantifiable Immune Response Data

Missing immune response data will not be imputed.

Values below the lower limit of quantification (LLOQ) will be treated differently according to the 

assay:

 For all humoral assays: 

o If the assay has only LLOQ: Values below LLOQ will be imputed to LLOQ/2, 
except for the calculation of the geometric mean of the increase from baseline, 
where values below LLOQ will be imputed to LLOQ.

o If the assay has LLOQ and LOD: Values below LOD will be imputed to LOD/2, 
except for the calculation of the geometric mean of the increase from baseline, 
where values will be imputed to LOD. Values between LOD and LLOQ will be 
imputed to the midpoint between LOD and LLOQ for all analysis.

 For ELISpot assays: the LLOQ will be used if available and validated. For descriptive 
statistics or graphs on actual values, values below the LLOQ will be imputed to a value of 
LLOQ/2.

 For ICS assays: the LLOQ will be used if available and validated.  In case no validated 
LLOQ is available then a provisional cut-off will be provided before DBL (only for total 
cytokine response), in the database. For the individual cytokine combinations of INFγ, 
TNFa and IL2, if available, negative values will be imputed with 0.  For descriptive 
statistics or graphs on actual values, values below the LLOQ will be imputed to a value of 
LLOQ/2.

Data above the ULOQ will always be imputed with the ULOQ.

The ULOQ and LLOQ values per assay will be available in the database.

6.8.1.3. Immune Response Analysis

No formal hypothesis on immunogenicity will be tested.

6.8.1.4. Immunogenicity Against the Insert:

6.8.1.4.1. Humoral assays

For VNA and ELISA assays following results will be calculated: N, geometric mean§ and 

corresponding 95% CI of the actual values and fold increases from baseline will be tabulated and 

graphically presented. §calculate the mean and corresponding 95%CI of the log2 transformed values, back-

transform this mean [i.e. 2^mean] and CI [i.e. 2^CI].

Actual values and fold changes from baseline are tabulated and shown as dot plots with dots for 

participant values, and the corresponding geometric mean and 95% CI per time point for each 

assay. In addition, Geometric Mean Titers (GMT) plots over time, combining the regimens in one 

graph (without individual participant dots) will also be created.

The percentage of participants with a 2-fold and a 4-fold increase from baseline might also be 

tabulated for some assays.
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Reverse distribution curves of the actual values are provided for selected time points.

In the graphs, original values will be displayed on the log2 scale.

Scatterplots with the VNA versus ELISA (fold rises) will be provided for the most important time 
points. A scatterplot will also be created for the actual values comparing the different ELISA
responses. In these scatterplots the actual values will be shown, even if they are below the LLOQ, 
but the LLOQ cut-off will be visualized in the graph per assay if some values are below LLOQ.
The impact of baseline factors on the humoral and cellular responses will be explored graphically
or via descriptive statistics.

Other exploratory parameters may be analyzed at the discretion of the sponsor.

6.8.1.4.2. Cellular assays

For ELISpot following results will be calculated: N, median and quartiles will be tabulated and 

graphically presented.

Tables with the corresponding descriptive statistics will be provided.

Actual values are shown as box plots with dots for participant values, and the corresponding 

median and interquartile range per time point for each assay. In addition, box plots over time, 

combining the regimens in one graph (without individual participant dots) will also be created. For 

the graphs, original values will be displayed on the log10 scale.

For ICS and PBMC secreted cytokines (if available) possible analyses may include:

Total Cytokine response: the % of subsets expressing at least IFNγ, TNFa or IL2 will be calculated 

for CD4 and CD8.

Tables with the corresponding descriptive statistics will be provided.

Actual values are shown as box plots with dots for participant values, and the corresponding 

median and interquartile range per time point for each assay.

In addition, box plots over time, combining the regimens in one graph (without individual 

participant dots) will also be created.

The distribution of the different cytokine combinations (the proportion of a specific cytokine 

combination of the CD4 or CD8 T-cells secreting at least one cytokine) will be represented 

graphically using bar charts or other graph forms. Tables with the corresponding descriptive 

statistics will be provided.

For the graphs, original values will be displayed on the log10 scale.
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Scatterplot with humoral and cellular assays may be provided for the most important time points.

Technical details for the calculation of the ICS values to be used in the graphs will be part of the 

DPS.

6.8.1.5. Immunogenicity Against the Vector

For Ad26-specific VNA following statistics will be calculated: N, geometric mean. §calculate the 

mean and corresponding 95%CI of the log10 transformed values, back-transform this mean [i.e. 10^mean] and CI [i.e. 

10^CI]. and corresponding 95% CI of the actual values.

Geometric mean and 95% CI per time point will be calculated.

Participant profiles of the assays against the insert will be created, highlighting participants with 

pre-existing immunity at the day of vaccination (Day 1) against the vectors.

Scatterplots with the Adeno assays versus the assays against the inserts will be provided for the 

most important time points. In these scatterplots the actual values will be shown, even if they are 

below the LLOQ.

For the graphs, Ad26-specific VNA values will be displayed on the log10 scale.

6.8.2. Definition of Subgroups

The following subgroups will be investigated for the primary endpoint and for key immunogenicity 

assays:

 Age categories 

o (60-64 years, 65-74 years, 75-84 years, ≥85 years), 

o <65 years and  ≥65 years

o <75 years and  ≥75 years

o This is based on the age as collected in the CRF (not as stratified)

 Risk Level (CDC definition)

o (increased risk/ non-increased risk)

o This is based on the risk level as collected in the CRF (not as stratified)

 Risk Level, (CDC definition + Chronic Kidney Disease [CKD] + Diabetes)  

o (increased risk/ non-increased risk)

o based on CDC definitions and the medical history terms (See Section 7.13). 

 Sex

 Region (North America, Europe, South America, Asia if applicable, Australia/New 
Zealand, Africa )

 Race 

 Smoking status
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o Note: participants using only nicotine patches or gums will not be considered as 
smokers for the subgroup analysis. 

 BMI

o <18.5 kg/m2, 18.5-<25 kg/m2, 25-<30 kg/m2, >=30 kg/m2

 COVID-19 vaccination status at baseline (used for efficacy subgroup analysis)

o Janssen Covid-19 vaccine

o AstraZeneca COVID-19 vaccine 

o Other COVID-19 vaccination or no vaccination 

 Participants can be part of only one of the three categories, based on the following rules: If a 
participants received at least one dose of  Janssen Covid-19 vaccine, will be counted in the ‘Janssen 
Covid-19 vaccine’ category. If a participants received at least one dose of AstraZeneca Covid-19 
vaccine and no doses of Janssen Covid-19 vaccine, will be counted in the ‘AstraZeneca Covid-19 
vaccine’ category. All other participants will be counted in the last category (‘Other COVID-19 
vaccination or no vaccination’).

 HIV status, based on medical history

 Based on baseline EQ-5D-5L VAS quartiles (see Section 6.6.7.3)

Demographic characteristics, study disposition, protocol deviations, safety, immunogenicity, and 

efficacy might also be analyzed by risk level and by age category ( <75 years and ≥ 75 years).

Additional exploratory subgroup analysis, for example by age category may be performed.

6.9. Interim Analyses

6.9.1. Data Monitoring Committee (DMC) 

An Independent DMC (IDMC) will be installed to monitor the safety of participants in the ongoing 
VAC18193 Phase 3 studies.

The IDMC will receive monthly safety updates, starting 6 weeks post first participant dosed until 

the day that the last participant dosed in the safety subset reached his/her 28- day post dose visit, 

and updates every 2 to 3 months after that until the end of the study. These reviews would be based 

on a snapshot of the database which might not have been completely cleaned. Data will be cleaned 

on an ongoing basis. The IDMC will review unblinded data; the data package to be reviewed 

(summary data) will display the real vaccine identity. The study team will transfer the blinded data 

to the statistical support group (SSG), and the IWRS vendor or Secure Data vendor will securely 

transfer the unblinded randomization data to the SSG. In principle there will be no meeting, unless 

this is requested by one of the IDMC members or by the Sponsor.

In addition, the IDMC will also formally monitor the efficacy endpoints at the timepoints specified

in Section 9.5, Planned Analyses of the CTP. The IDMC will evaluate in an unblinded fashion if 

the success criteria have been met (See Section 2).
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The IDMC will assess the null hypothesis of LL ≤20% for RT-PCR-confirmed RSV-mediated

LRTD versus the alternative hypothesis of LL >20%. For vaccine efficacy to be demonstrated

additionally, the observed VE should be >50%. Refer to Section 2 for details on the hypothesis

testing.

Conclusions from the IDMC reviews will be communicated to the sponsor.

The IDMC data package (summary data) will follow the same statistical methods described in this 

SAP. The IDMC safety data package will consist of the following tabulations: participant 

disposition and demographics, SAEs, related SAEs, AEs with fatal outcome, related AEs with fatal 

outcome, solicited and unsolicited grade 3 AEs, related AEs, AEs leading to discontinuation.  

Potential AESI qualified for assessment and potential AESI will be listed. Other safety summaries 

might be requested as well. 

The IDMC efficacy evaluation package will contain one table summarizing the vaccine efficacy 

and corresponding confidence interval.

A separate IDMC DPS document will be provided to describe the specifications of the individual 

tables to be generated should a safety issue arise.

Data packages will be distributed by the SSG to the IDMC members via a secure electronic 

environment. A separate data package might be made available to the study team where the 

summary data are presented for the pooled groups (blinded).

More details regarding the IDMC roles, responsibilities and way of working are included in the 
IDMC Charter (Section 5). This SAP will be used to support any IDMC analyses.

6.10. Additional Analyses

6.10.1. Efficacy Analyses

First occurrence of RT-PCR-confirmed RSV-mediated ARI, with onset between 14 days post 
vaccination according to the following two case definitions:

Table 12: Case Definitions

LRTI = lower respiratory tract infection

Case Definition #2 Case Definition #3
≥2 symptoms of LRTI

(new onset or worsening)

≥2 symptoms of LRTI,
OR
≥1 symptom of LRTI
combined with
≥1 systemic symptom (fatigue or feeling 
feverish)

(new onset or worsening)

RT-PCR confirmation of RSV
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These case definitions are defined similarly to the programmed definition. See section 6.3.1 for 
more details.

The VEs will be calculated for the above endpoints, occurring during the first year, during the 
second year and over the whole study, similar to all other efficacy endpoints (See Section 6.5.1).
The PPE set will be used for the analysis of these exploratory endpoints.

6.10.2. Safety Analyses

SAE analyses will also be presented by time interval. The definition of the different time intervals 

can be found in Section 6.1.2.

AEs of interest and AEs of (Clinical) interest are also defined and will be tabulated.

Additionally, the following analyses will be added per FDA request:

 immediate reactions will be tabulated by worst severity grade

 the number of events in addition to the number of participants, already presented, will be 
tabulated for unsolicited AEs, SAEs and AEs of (special) interest.

Immediate reactions:

All solicited AE tables are based on the overall assessment by principal investigator, extracted 
from the investigator assessment pages (which spans the evaluation period since vaccination) of 
the CRF.  

In response to FDA comments, immediate reactions should also be tabulated. Therefore, on top 
of the solicited AE tables based on the overall assessment by the principal investigator, a table by 
worst severity grade will be created focusing on the 15- or 30-minute on-site assessment post 
vaccination. In China the on-site assessment was planned at 30 minutes post-vaccination, in all 
other countries it was planned at 15 minutes post vaccination.

Note that for Erythema and Swelling the grades for immediate reactions are only captured in the 
FA domain with a diameter. The grades should be derived from the diameter as indicated below, 
grade 4 is not determined as this is not based on the diameter.

Table 13: Grades for erythema and swelling based on diameter 

Diameter Grade

25-50 mm Grade 1

>50-100 mm Grade 2

>100 mm Grade 3

The 15- or 30-minute on-site assessment for pyrexia is only captured in the vital signs domain, 
grades should be based on the temperature captured as indicated in the table below:
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Table 14: Grades for pyrexia based on temperatures

Temperature (°C) Temperature (°F) Grade

38.0-38.4°C 100.4-101.1°F Grade 1

38.5-38.9°C 101.2-102.0°F Grade 2

39.0-40.0°C 102.1-104.0°F Grade 3

>40.0°C >104.0°F Grade 4

Counting the Number of Events

When counting the number of events, overlapping/consecutive events that are combined into one 
AE according to section 6.7.1.1.3 are counted as one event. The number of events will only be 
shown for subset of tables.

Adverse Events of Interest and Adverse Events of Clinical Interest

The below table provides the AEs of (clinical) interest and their selection criterium.

Table 15: Adverse Events of (clinical) interest

AE of (Clinical) 
Interest

AEI or AECI
Selection Criteria (SMQ, HTL, PT)

Myocarditis AEI HLT=”Noninfectious myocarditis”
Pericarditis AEI HLT=”Noninfectious pericarditis”
Capillary leak 
syndrome

AEI PT=“Capillary leak syndrome” or PT=“Capillary 
permeability increased”

Guillain-Barre 
syndrome

AEI SMQ="Guillain-Barre Syndrome (SMQ)" and 
scope=“NARROW”

Immune-mediated 
conditions

AEI SMQ=“Immune-Mediated/Autoimmune Disorders (SMQ)”
and scope=“NARROW”

Facial nerve disorders AEI PT in ("Bell’s palsy”, “Crocodile tears syndrome”, “Facial 
nerve disorder”, “Facial paralysis”, “Facial paresis”, “Facial 
spasm”, “Oculofacial paralysis”, “VIIth nerve injury”)
(note : all PT are part of HLT “Facial cranial nerve 
disorders”)

VTE (narrow) AECI PT in (‘Pulmonary Embolism’ ‘Deep Vein Thrombosis’)
VTE (broad) AECI See Appendix 14 List of preferred terms for VTE  (broad)
Arterial Thrombotic 
Events

AECI based on sub_SMQ1 “Embolic and thrombotic events, 
arterial [SMQ]”

Pneumonia AECI PT=’Pneumonia’
Thrombocytopenia AECI SUB_SMQ1=“Haematopoietic thrombocytopenia (SMQ)” 

and scope=”NARROW”  or  HLT=“Thrombocytopenias”  
AEI=AE of Interest, AECI=AE of Clinical Interest

Finally, for events with a completely missing start date, the event is allocated per SAP rule to the 

active treatment phase (post dose period), except if the end date of the AE falls before the start of 

the active treatment phase (post dose period). If this happens for AEs of (clinical) interest, a 

sensitivity analysis might be performed, allocating the event to only the follow up phases.

NCT04908683



VAC18193  (JNJ-64400141/JNJ-64213175)
Statistical Analysis Plan VAC18193RSV3001

CONFIDENTIAL – FOIA Exemptions Apply in U.S. 53

Status: Approved, Date: 5 June 2023

6.10.3. Demographics

Age will also be summarized based on the following age categories 60-69 years, 70-79 years and 
above 80 years old.

6.11. Discontinuation of the study

On the 29th of March 2023 the EVERGREEN study was permanently terminated. All participants 
are to be followed up for 6 months post vaccinations for safety collection. ARIs will not be 
collected after the 29th of March 2023 or followed up.

Due to the early termination of the study, the Sponsor decided not to perform the complete planned 
analysis as described in the protocol and SAP. The final analysis will contain the following:

 Efficacy analysis for secondary endpoints and for a limited selection of the exploratory 
endpoints.

 Safety analysis presented only per period (as defined in Table 4).

 Immunogenicity analysis of all completed assays in the database at the time of the analysis.

Moreover, no local specific cohort analysis will be conducted. 

The following efficacy endpoints will be analyzed per year and over the whole study:

 First occurrence of any RT-PCR-confirmed RSV-mediated LRTD and ARI

 First occurrence of any RT-PCR-confirmed RSV-mediated LRTD and ARI by subtype

 First occurrence of any clinically relevant diseases associated with RT-PCR-confirmed 
RSV-mediated LRTD and ARI

 AUC for participants with any RT-PCR-confirmed RSV-mediated LRTD and ARI

 Viral loads

Note: In the cases that an RSV ARI is ongoing during the time of the discontinuation and does not 

have an end date, the 29th of March 2023 will be used as an ARI end date. An ARI with no end 

date will be considered as an RSV ARI, if an RSV positive result is available within 15 days after 

the ARI onset.
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7. SUPPORTING DOCUMENTATION

7.1. Appendix 1 List of Abbreviations

ADaM Analysis Data Model
AE adverse event
AESI adverse event of special interest
ATC anatomic and therapeutic class
BCC Brighton Collaboration Case Definition
BMI body mass index
CD4 cluster of differentiation 4
CD8 cluster of differentiation 8
CDC Center for Disease Control and Prevention
CEC Clinical Event Adjudication Committee
CI confidence interval
CRF case report form
CTP clinical trial protocol
IDMC Independent Data Monitoring Committee
ECG electrocardiogram
ELISA enzyme-linked immunosorbent assay
ELISpot enzyme-linked immunospot
FAS full analysis set
FDA Food and Drug Administration
FEV1 forced expiratory volume in 1 second
FEV6 forced expiratory volume in 6 second
FVC forced vital capacity
GMC geometric mean antibody concentration
GMT Geometric Mean Titre
HR hazard ratio
HLT higher level term
ICF informed consent form
ICS intracellular cytokine staining
IFNg interferon gamma
IL2 interleukin 2
IRR incidence rate ratio
ITT intent-to-treat
LLOQ lower limit of quantification
LOD lower limit of detection
NA not applicable
PBMC peripheral blood mononuclear cells
PPE per protocol efficacy analysis set
PPI per protocol immunogenicity analysis set
PRAC Pharmacovigilance Risk Assessment Committee
SAE serious adverse event
SAP Statistical Analysis Plan
SD standard deviation
SDTM Study Data Tabulation Model
SE standard error
SFU spot forming units
SMQ Standardised MedDRA Queries
TNFa tumor necrosis factor alpha
ULOQ upper limit of quantification
VE vaccine efficacy
VNA virus neutralizing antibody
VTE Venousthromboembolism
WHO World Health Organization
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7.2. Appendix 2 Changes to Protocol-Planned Analyses

In the section 6.4.1.2, 4   was added in the following sentence:  The VE against the primary 
endpoint will be tested using the significance level α’ (1 or 2 or 3 or 4  ), as defined in Section 
6.3.2.

The following exploratory endpoint was added:
 First occurrence of predefined clinically relevant disease associated with RT-PCR-confirmed 

RSV-mediated ARI and LRTD

This was already a secondary endpoint for the end of study analysis.

The following exploratory analysis was added:
 First occurrence of RT-PCR-confirmed RSV-mediated LRTD will be calculated, based on the 

four quartiles of the EQ visual analogue scale collected at baseline for the PPE participants
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7.4. Appendix 4 Protocol Deviations

Major protocol deviations will be summarized per year, per vaccine group, increased level 

subgroup and overall.

In general, a list of major protocol deviations may have the potential to impact participants’ rights, 
safety or well-being, or the integrity and/or result of the clinical study. Participants with major 
protocol deviations will be identified prior to database lock and the participants with major 
protocol deviations will be summarized by category. In addition, minor and major protocol 
deviations related to COVID-19 will be tabulated.
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7.5. Appendix 5 Prior and Concomitant Medications

The analysis of concomitant therapies will be done using the WHO drug coded terms. Concomitant 

medications associated with SAE will be collected through the study, as well as concomitant 

medications associated with ARI episodes and with complications of ARI will be recorded for all 

participants during all ARI episodes for the duration of the two study years.

Based on their start and stop date, concomitant therapies will be reported in each applicable phase.

If a concomitant therapy record misses components of its start and/or stop dates (time, day and/or 

month and/or year):

 In case of partial start or stop dates, the concomitant therapy records will be allocated to 
periods using the available partial information, without imputations. If, for example, only 
month and year are available, these will be compared to the month and the year of the 
periods, and the concomitant therapy record will be allocated to the period(s) where these 
date parts match. This rule may lead to assignment to multiple periods. The same rule 
applies for identifying whether a concomitant therapy was administered during 8 days 
following a vaccination. If for example, the vaccination was administered on the 30 
December 2017 and the concomitant therapy start date is January 2018, then the 
concomitant therapy will be assumed to have started within 8 days of the vaccination.

 In case of a completely missing start date, the concomitant therapy will be considered as 
having started before the study.

 In case of a completely missing end date, the concomitant therapy will be considered as 
ongoing at the end of the study.

For the use of analgesics/antipyretics (definition below) which are taken on the day of vaccination, 
an exception is made in case the time is before vaccination. In this case, the concomitant 
medication is also allocated to the post-dose period.

There will be special attention to:

 analgesics/antipyretics such as acetaminophen, non-steroidal anti-inflammatory drugs 
(NSAIDs) and aspirin, that started being administered during 8 days following the 
vaccination (00:00 of day of vaccination + 7 days), based on the safety subset. The 
following codes will be used for this: N02A (OPIOIDS) and N02B (OTHER 
ANALGESICS AND ANTIPYRETICS), M01A (ANTIINFLAMMATORY AND 
ANTIRHEUMATIC PRODUCTS, NON-STEROIDS) and M01B 
(ANTIINFLAMMATORY/ANTIRHEUMATIC AGENTS IN COMBINATION) 
(ATC/DD Index). The classes will be added in a footnote in all related tables and listings

 all concomitant medications for the safety subset

 concomitant medications related to SAEs, based on the FAS

 emerging therapeutic interventions of interest associated with RT-PCR confirmed RSV-
mediated ARI episodes and with complications of RT-PCR confirmed RSV-mediated ARI 
based on the PPE set. 
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 new concomitant medications that are not part of the therapeutic interventions of interest 
associated with RT-PCR confirmed RSV-mediated ARI episodes and with complications 
of RT-PCR confirmed RSV-mediated ARI based on the PPE set.

New concomitant medications and emerging therapeutic interventions are defined as medications 
not available at baseline or medication with an increased dosage, compared to baseline and are 
indicated by the principal investigator.
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7.7. Appendix 7 Respiratory Viruses and Bacteria Used to Define Coinfections

The following respiratory viruses will be evaluated by the BioFire® Filmarray RP2.1-EZ on the 
nasal swab:

 Adenovirus 

 Coronavirus 229E 

 Coronavirus HKU1 

 Coronavirus NL63 

 Coronavirus OC43 

 Coronavirus SARS-CoV-2 

 Human Metapneumovirus 

 Rhinovirus/Enterovirus 

 Influenza A, including subtypes H1, H3 and H1-2009 

 Influenza B 

 Parainfluenza Virus 

 Respiratory Syncytial Virus 

The following respiratory bacteria will be evaluated by the BioFire® Filmarray RP2.1-EZ on the 
nasal swab: 

 Bordetella parapertussis

 Bordetella pertussis

 Chlamydia pneumoniae

 Mycoplasma pneumoniae

The following based on the BioFire Filmarray PN assay from the sputum sample:
 Adenovirus

 Coronavirus

 Human Metapneumovirus 

 Human Rhinovirus/Enterovirus

 Influenza A

 Influenza B

 Parainfluenza Virus

 Respiratory Syncytial Virus

The following respiratory bacteria will be evaluated by the BioFire Filmarray PN assay from the 
sputum sample:

 Acinetobacter calcoaceticus-baumannii

complex

 Enterobacter cloacae complex

 Escherichia coli

 Haemophilus influenzae

 Klebsiella aerogenes

 Klebsiella oxytoca
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 Klebsiella pneumoniae group

 Moraxella catarrhalis

 Proteus spp.

 Pseudomonas aeruginosa

 Serratia marcescens

 Staphylococcus aureus

 Streptococcus agalactiae

 Streptococcus pneumoniae

 Streptococcus pyogenes

 Chlamydia pneumoniae

 Legionella pneumophila

 Mycoplasma pneumoniae

For samples collected in China, the following respiratory viruses will be evaluated by the 
Cepheid GeneXpert on the nasal swab:

 Influenza A

 Influenza B

 Respiratory Syncytial Virus
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7.9. Appendix 9 Area Under the Curve Calculation  

In the calculation of the AUC, not only the date, but also the timing (the real hours, minutes and 

seconds as captured in the database should be used, but the AUC result should be reported in 

hours), of the assessment, is taken into account.

��� �� ����� ����� = ∑
[����

����(���)
]

�
[�� − �(���)]�

���                                              (1)

where 

�� = (������) ��������� �

���� = (������) ��������� (� − 1)

� = ���� ���������

�� = ����� ���������

����
= ����� ����� �� (������) ��������� �

���(���)
= ����� ����� �� (������) ��������� (� − 1)

NCT04908683











VAC18193  (JNJ-64400141/JNJ-64213175)
Statistical Analysis Plan VAC18193RSV3001

CONFIDENTIAL – FOIA Exemptions Apply in U.S. 84

Status: Approved, Date: 5 June 2023

7.11. Appendix 11 Binomial Exact Test

������� �������� = 1 − Relative Risk = 1 −

# of Events��
# of Subjects��

�
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�

= 1 −
1

�
∗

# of Events��

# of Events�
= 1 −

1

�
∗

# of Events��
# of Events�

�

(# of Events� − # of Events��)
# of Events�

�

= 1 −
1

�
∗

# of Events��
# of Events�

�

1 −
# of Events��

# of Events�
�

= 1 −
�

� ∗ (1 − �)

Where,

� =
# of Subjects��

# of Subjects�

� =
# of Events��

# of Events�
�

# �� �������� = number of events in the active group
# �� ������� = number of events in the Placebo group
# �� ������� = number of events, regardless the group

Therefore, there is a monotonic link between VE, the vaccine efficacy, and p, the proportion of 
subjects in the vaccine group among the total cases in the two groups.

Note that, conditional on the total number of events, # �� �������� is binomially distributed 
(# �� ��������,�) with n the expected proportion of events in the vaccine group under the true 
vaccine efficacy.

The CI for vaccine efficacy can then be derived from the exact CI from p (Dragalin, Fedorov and 
Cheuvart, 2002)0. 
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7.12. Appendix 12 EQ-5D Valuation index

The validation index will be defined based on the following equation:

�� − 5����������� ����� =

= 0 ∗ ��1 − 0.096 ∗ ��2– 0.122 ∗ ��3 – 0.237 ∗ �04 – 0.322 ∗ ��5

+ 0 ∗ ��1 – 0.089 ∗ ��2 – 0.107 ∗ ��3 – 0.220 ∗ ��4 – 0.261 ∗ ��5

+ 0 ∗ ��1 – 0.068 ∗ ��2 – 0.101 ∗ ��3 – 0.255 ∗ ��4 – 0.255 ∗ ��5

+ 0 ∗ ��1 – 0.060 ∗ ��2– 0.098 ∗ ��3– 0.318 ∗ ��4 – 0.414 ∗ ��5

+ 0 ∗ ��1 – 0.057 ∗ ��2 – 0.123 ∗ ��3 – 0.299 ∗ ��4 – 0.321 ∗ ��5

Where M0x, SCx ,UAx, PDx, ADx  =�
0 �� ����������� ��� ��� ��������

1 �� ����������� �������� ��
, with x=1,2,3,4,5

For example, if a participant’s health state is 12543, which indicates ‘no problems walking, slight 

problems washing or dressing myself, unable to do my usual activities, severe pain or discomfort, 

moderately anxious or depressed, the participants index score will be:

�� − 5����������� ����� =

= 0 ∗ 1 − 0.096 ∗ 0– 0.122 ∗ 0 – 0.237 ∗ 0 – 0.322 ∗ 0

+ 0 ∗ 0– 0.089 ∗ 1 – 0.107 ∗ 0 – 0.220 ∗ 0 – 0.261 ∗ 0

+ 0 ∗ 0 – 0.068 ∗ 0 – 0.101 ∗ 0 – 0.255 ∗ 0– 0.255 ∗ 1

+ 0 ∗ 0 – 0.060 ∗ 0– 0.098 ∗ 0– 0.318 ∗ 1 – 0.414 ∗ 0

+ 0 ∗ 0 – 0.057 ∗ 0– 0.123 ∗ 1 – 0.299 ∗ 0– 0.321 ∗ 0=

-0.785

If a participant has no problems with a health state equal to 11111 then the index score would be 

0.

The above equation is based on Table 2 Model 1 from ‘United States Valuation of EQ-5D-5L 

Health States Using an International’0 paper. 
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7.14. Appendix 14 List of preferred terms for VTE (broad)

Prefered Term PTCODE Level Scope Category

Aseptic cavernous sinus thrombosis 10084527 PT Narrow A

Axillary vein thrombosis 10003880 PT Narrow A

Brachiocephalic vein occlusion 10076837 PT Narrow A

Brachiocephalic vein thrombosis 10063363 PT Narrow A

Budd-Chiari syndrome 10006537 PT Narrow A

Catheterisation venous 10052698 PT Narrow A

Cavernous sinus thrombosis 10007830 PT Narrow A

Central venous catheterisation 10053377 PT Narrow A

Cerebral venous sinus thrombosis 10083037 PT Narrow A

Cerebral venous thrombosis 10008138 PT Narrow A

Compression garment application 10079209 PT Narrow A

Deep vein thrombosis 10051055 PT Narrow A

Deep vein thrombosis postoperative 10066881 PT Narrow A

Embolism venous 10014522 PT Narrow A

Hepatic vein embolism 10078810 PT Narrow A

Hepatic vein occlusion 10058991 PT Narrow A

Hepatic vein thrombosis 10019713 PT Narrow A

Homans' sign positive 10051031 PT Narrow A

Iliac vein occlusion 10058992 PT Narrow A

Inferior vena cava syndrome 10070911 PT Narrow A

Inferior vena caval occlusion 10058987 PT Narrow A

Jugular vein embolism 10081850 PT Narrow A

Jugular vein occlusion 10076835 PT Narrow A

Jugular vein thrombosis 10023237 PT Narrow A

Mahler sign 10075428 PT Narrow A

May-Thurner syndrome 10069727 PT Narrow A

Mesenteric vein thrombosis 10027402 PT Narrow A

Mesenteric venous occlusion 10027403 PT Narrow A

Obstetrical pulmonary embolism 10029925 PT Narrow A

Obstructive shock 10073708 PT Narrow A

Ophthalmic vein thrombosis 10074349 PT Narrow A

Ovarian vein thrombosis 10072059 PT Narrow A

Paget-Schroetter syndrome 10050216 PT Narrow A

Pelvic venous thrombosis 10034272 PT Narrow A

Penile vein thrombosis 10034324 PT Narrow A

Peripheral vein occlusion 10083103 PT Narrow A

Peripheral vein thrombus extension 10082853 PT Narrow A

Phlebectomy 10048874 PT Narrow A

Portal vein cavernous transformation 10073979 PT Narrow A

Portal vein embolism 10082030 PT Narrow A

Portal vein occlusion 10058989 PT Narrow A

Portal vein thrombosis 10036206 PT Narrow A
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Portosplenomesenteric venous thrombosis 10077623 PT Narrow A

Post procedural pulmonary embolism 10063909 PT Narrow A

Post thrombotic syndrome 10048591 PT Narrow A

Postoperative thrombosis 10050902 PT Narrow A

Postpartum venous thrombosis 10036300 PT Narrow A

Pulmonary embolism 10037377 PT Narrow A

Pulmonary infarction 10037410 PT Narrow A

Pulmonary microemboli 10037421 PT Narrow A

Pulmonary thrombosis 10037437 PT Narrow A

Pulmonary vein occlusion 10068690 PT Narrow A

Pulmonary veno-occlusive disease 10037458 PT Narrow A

Pulmonary venous thrombosis 10037459 PT Narrow A

Renal vein embolism 10038547 PT Narrow A

Renal vein occlusion 10056293 PT Narrow A

Renal vein thrombosis 10038548 PT Narrow A

Retinal vein occlusion 10038907 PT Narrow A

Retinal vein thrombosis 10038908 PT Narrow A

SI QIII TIII pattern 10068479 PT Narrow A

Splenic vein occlusion 10068122 PT Narrow A

Splenic vein thrombosis 10041659 PT Narrow A

Subclavian vein occlusion 10079164 PT Narrow A

Subclavian vein thrombosis 10049446 PT Narrow A

Superficial vein thrombosis 10086210 PT Narrow A

Superior sagittal sinus thrombosis 10042567 PT Narrow A

Superior vena cava occlusion 10058988 PT Narrow A

Superior vena cava syndrome 10042569 PT Narrow A

Thrombophlebitis 10043570 PT Narrow A

Thrombophlebitis migrans 10043581 PT Narrow A

Thrombophlebitis neonatal 10043586 PT Narrow A

Thrombosed varicose vein 10043605 PT Narrow A

Thrombosis corpora cavernosa 10067270 PT Narrow A

Transverse sinus thrombosis 10044457 PT Narrow A

Vena cava embolism 10047193 PT Narrow A

Vena cava filter insertion 10048932 PT Narrow A

Vena cava filter removal 10074397 PT Narrow A

Vena cava thrombosis 10047195 PT Narrow A

Venogram abnormal 10047209 PT Narrow A

Venoocclusive disease 10062173 PT Narrow A

Venoocclusive liver disease 10047216 PT Narrow A

Venous angioplasty 10077826 PT Narrow A

Venous occlusion 10058990 PT Narrow A

Venous operation 10062175 PT Narrow A

Venous recanalisation 10068605 PT Narrow A

Venous repair 10052964 PT Narrow A
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Venous stent insertion 10063389 PT Narrow A

Venous thrombosis 10047249 PT Narrow A

Venous thrombosis in pregnancy 10067030 PT Narrow A

Venous thrombosis limb 10061408 PT Narrow A

Venous thrombosis neonatal 10064602 PT Narrow A

Visceral venous thrombosis 10077829 PT Narrow A
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