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Take home message  

Respiratory syncytial virus (RSV) infection in older adults is recognized, but the burden in the 

community is still uncertain. This European study found that RSV infection is prevalent but rarely 

caused severe disease in community-dwelling older adults. 
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ABSTRACT 

Background Respiratory syncytial virus (RSV) infection in older adults is recognized as an important 

health issue. We aimed to assess the community burden of RSV in Europe in older adults aged ≥60 

years.  

Methods This international prospective observational cohort study is part of REspiratory Syncytial 

virus Consortium in EUrope (RESCEU). Participants were recruited before two independent RSV-

seasons through general practitioner’s offices. Participants reported weekly about symptoms of acute 

respiratory tract infection (ARTI) during one RSV-season. . ARTI patients were tested for RSV during 

home visits and completed a daily symptom diary. RSV-illness included PCR-confirmed ARTI and 

those showing seroconversion over the season. RSV-ARTI was based on PCR alone 

(ClinicalTrials.gov, NCT03621930). 

Results We recruited 1040 participants (527 in season 2017-2018, 513 in season 2018-2019) with a 

median age of 75 years (range 60-100). 1023 (99%) lived independently at home at baseline. RSV-

illness incidence was 4.2% (22/527) and 7.2% (37/513) in the respective seasons. RSV-illness did not 

affect frailty or cardiopulmonary status during the course of the study. No patients were hospitalized 

or died from RSV-illness. In the 36 patients with PCR confirmed RSV-ARTI, symptom duration 

averaged 19 days, while a doctor’s visit took place in 11/36 (31%) of cases. RSV-ARTI could not 

clinically be differentiated from all other ARTI based on symptoms.  

Conclusion This European study showed that RSV is prevalent in community-dwelling older adults 

and rarely causes severe disease. This suggests that watchful waiting, using a continuity of care 

approach to identify those who do need more intensive care is often justified when RSV is suspected 

in family practice. 

 

 

 



 
 

INTRODUCTION 

Respiratory Syncytial Virus (RSV) is responsible for a significant burden of disease among adults [1, 

2]. RSV infections in adulthood are often milder than primary childhood infections, but can still cause 

severe respiratory disease [1, 3]. This is illustrated by the fact that the overwhelming majority of RSV 

mortality in industrialized countries occurs in those that are above 65 years of age [2, 4]. Studies in 

hospitalized patients and nursing home residents showed that severe RSV infection occurs in those 

who are older, have an immunodeficiency or underlying cardiopulmonary disease [1, 3, 5, 6].  

Although RSV-awareness in medical settings is increasing, we still know surprisingly little about 

RSV-related disease in the general population. The only two cohort studies in older adults living in the 

community, so-called community-dwelling older adults, indicated an overall annual incidence of RSV 

infection of 3-7% in generally healthy older adults [1, 7]. However, both single-center studies were 

conducted 15 years ago and only the study by Falsey and colleagues [1] used both serology and PCR 

to confirm RSV infection. Therefore, the exact current burden of RSV in older adults in the general 

population is still uncertain. With a rising number of clinical trials investigating new therapeutics to 

treat or prevent RSV [8], relevant, precise and up-to-date evidence to inform about the value of these 

therapeutics in community-dwelling older adults is urgently required. To address this gap in evidence 

base, the REspiratory Syncytial virus Consortium in EUrope (RESCEU; www.resc-eu.org) project set 

out to assess the incidence and severity of RSV infection in community-dwelling older adults aged 60 

years and above in its older adult cohort study.  

METHODS 

Study design  

The RESCEU older adult study is an international, prospective, observational cohort study conducted 

in Antwerp (Belgium), Oxford (United Kingdom) and Utrecht (the Netherlands) across two 

consecutive RSV-seasons (2017-2018 and 2018-2019). Before the start of each RSV-season (October 

1
st
 – May 1

st
) an independent cohort of participants was recruited from 17 general practitioner's offices 

and followed up during one RSV-season.  



 
 

Study population 

Community-dwelling adults were eligible for inclusion if they were at least 60 years of age. Exclusion 

criteria were an estimated life expectancy of less than a year, chronic immunosuppressive illnesses or 

medication, and conditions such as severe dementia which would make it impossible to complete the 

necessary study procedures. The complete list of exclusion criteria can be found on Clinicaltrials.gov, 

identifier: NCT03621930 and in the study protocol [Supplemental file]. Eligible patients received an 

initial invitation letter by their general practitioner after which they were contacted by the study team 

for study recruitment [Supplemental file]. 

Study procedures 

Between August and September a pre-season baseline home visit was performed during which patient 

characteristics were obtained and sampling was performed (amongst others, blood for RSV serology). 

Participants were contacted weekly by email or telephone during the RSV-season to ask for symptoms 

of acute respiratory tract infection (ARTI). ARTI was defined as the presence of one or more of the 

following symptoms for at least one day: cough, nasal congestion or discharge, wheezing or shortness 

of breath. Patients with ARTI were visited at home by the study team for viral testing within 72 hours 

after notification. RSV and influenza were tested within 24 hours after the home visit from the 

nasopharyngeal sample using a molecular point-of-case test (the Xpert® Xpress Flu/RSV assay 

(Cepheid, Sunnyvale, CA, USA)[9]. A second nasopharyngeal swab was collected for validation of 

RSV by qPCR. RSV-antibody titers (pre-F, post-F and neutralizing antibodies) were determined 

before and after the RSV-season [Supplemental file]. Vital signs (heart rate, respiratory rate, SpO2 and 

temperature) were measured during the home visit and patients were instructed to complete a daily 

symptom log [Supplemental file], and noted doctors’ visits and used medication during 28 days or for 

as long as symptoms were present. A post-season home visit was performed within two months after 

the RSV-season during which clinical data and samples were collected similar to the baseline visit. 

Reported pneumonia and hospitalizations were verified by medical notes review. 

  



 
 

Definitions 

The primary outcome, RSV-illness, was defined as either a PCR-confirmed RSV-ARTI or a ≥4-fold 

increase in any RSV antibody titer post-season compared to baseline [Statistical Analysis Plan]. We 

distinguished within RSV-illness for RSV-ARTI (clinical ARTI, only based on PCR). Frailty was 

scored using the validated Groningen Frailty Indicator (GFI) questionnaire [10]. Higher scores 

represent increased frailty whereas the cut-off for frail is at ≥4. We classified ARTI for severity. 

Severe disease included hospitalization within 28 days after ARTI onset while moderate disease 

included any medical-attendance (except hospitalization) or new or increased used of inhaled 

respiratory medication, antibiotics, antivirals or corticosteroids. All other respiratory episodes were 

classified as mild disease. 

Statistical analysis 

Incidence of RSV-illness was calculated as the number of confirmed illnesses divided by the study 

population per season. ARTI incidence was calculated similarly for PCR-confirmed clinical infections. 

Confidence intervals were calculated using the Exact Clopper-Pearson method. Sensitivity analysis of 

the RSV incidence was performed to correct for uncertainty associated with the diagnostic tests. Test 

results were imputed in those with ARTI and a missed visit (no molecular test) or delayed testing 

(swab collected after seven days of symptom onset) if serology was not available. Subsequently, 

patients with a ≥2 to <4-fold rise in serum RSV antibodies (probable RSV) were added as cases to 

obtain the sensitivity estimates [Statistical Analysis Plan].  

Second, patient characteristics, symptoms and vital signs, severity, and changes in frailty and 

cardiopulmonary status were compared between ARTI with different viral aetiology. We only 

compared PCR-confirmed ARTI since these could be directly linked to respiratory illness. 

Multivariable logistic regression analysis was performed to evaluate the prognostic performance 

(AUC) of symptoms for predicting RSV-ARTI. Clinically relevant symptoms (cough, dyspnoea, 

wheeze, phlegm and fever) were included in this model. Missing data was not imputed except for the 

sensitivity analysis. Available data from cases that were lost to follow-up during the study was used if 



 
 

permitted. All analyses were performed in R version 4.0.1 and the mice package was used for multiple 

imputation. 

RESULTS 

Study population 

Out of 6398 invitations sent out by the general practitioners, we included 1040 participants (16%) 

[Figure 1]. 527 participated during the 2017-2018 season, and 513 participated during the 2018-2019 

RSV-season [Table 1]. Participants in the second season were older, lived alone more frequently, had 

a higher prevalence of cardiac comorbidity and used more medication. Thirty-eight participants (3.7%) 

were lost to follow-up during the study including nine participants who died during the study [Figure 

1]. No deaths were associated with respiratory infection. Participants lost to follow-up were older, had 

more comorbidity and were more often considered frail than those successfully followed up (data not 

shown).  

Acute respiratory tract infections 

In total, 844 ARTIs were reported by 616/1040 participants (59%, range 1-5 episodes). Study team 

visits were performed in 95% (805/844) of ARTIs. Median time between onset of symptoms and the 

study visit was four days (range 0-33) days and 88% of tested ARTIs were visited within one week 

after onset of symptoms (78% in the first, 97% in the second season). 39/844 ARTIs in 39 individual 

patients were reported but were not tested (“missed visits”), most often because the study team was 

not notified until after the ARTI was resolved (N=31).  

Incidence of RSV and influenza  

RSV-illness, based on PCR or ≥4-fold seroconversion, was diagnosed in 59/1040 participants. We 

diagnosed 22/527 participants (4.2%, 95% CI 2.6-6.3%) in the first, and 37/513 (7.2%, 95% CI 5.5-

10.2%) in the second RSV-season [Table 2]. RSV-illness was detected by PCR (20 cases), serology 

(23 cases) or both (16 cases) [Table 2]. Most RSV-illnesses identified only by serology did experience 

an ARTI during follow-up (16/23, 70%) which was either PCR-negative (20 ARTI in 13 patients) or 



 
 

were from a missed visit (3 patients) [Table S1-S3]. RSV-ARTI, based on PCR only, was diagnosed in 

11/527 patients (2.1%, 95% CI 1.0-3.7%) in the first, and 25/513 (4.9%, 95% CI 3.2-7.1%) in the 

second RSV-season [Table 2]. Medically-attended RSV (MA-RSV) was seen in 4/527 (0.8%) patients 

in the first, and 7/513 (1.4%) patients in the second RSV-season. RSV B was most often detected 

(26/32 subtyped RSV-ARTI) during both seasons [Table S1]. No RSV reinfection or coinfections with 

influenza occurred. Sensitivity analyses showed an incidence of 8.0% (5.8–10.6%) in the first, and 

9.9% (7.5-12.8%) in the second RSV-season [Supplemental file].  

Influenza-ARTI, based on PCR only, was detected in 59 participants [Table S1]. Influenza A 

incidence was 2.7% (14/527) in the first season and 3.3% (17/513) in the second season. Influenza B 

was only detected in the first season in 5.5% (28/527) participants. RSV-ARTI incidence was lower 

compared to influenza-ARTI in the first season (1.9% versus 8.2%, respectively), but not in the second 

season (4.7% versus 3.3%) [Table S1]. Baseline characteristics were similar for patients with ARTI by 

different viral aetiologies [Table 3, Table S3].  

Severity of infection 

Severity was compared between 805 PCR-confirmed ARTI [Table 4]. Four ARTI episodes required 

hospitalization. All were PCR-negative for RSV (one was PCR-positive for influenza). There was no 

ARTI-related mortality. RSV-ARTI required less medical attendance (31% vs 60%, p=0.006) and 

fewer antibiotic prescriptions (6% vs 31%, p=0.004) compared to influenza-ARTI. Symptom duration 

for RSV-ARTI averaged 19 days and was significantly longer compared to other infections (19 vs 12 

days, p=0.006), but similar to influenza-ARTI (19 versus 18 days, p=0.53). 22% of RSV-ARTI still 

had symptoms after 28 days. Similar results were observed for A and B subtypes of RSV and 

influenza [Table S4]. Another four patients were hospitalized from the 39 missed visits and had 

therefore no molecular test. No evidence of RSV infection was seen in three of these hospitalized 

patients of whom serology was available.  

  



 
 

Frailty and comorbidity 

Groningen Frailty Indicator (GFI) scores were significantly higher at baseline in those with older age 

(p=0.001), with comorbidity (p<0.001), who lived alone (p=0.001), and who had a low educational 

level (p<0.001) (data not shown). Neither the GFI score at baseline nor age and comorbidity were 

associated with occurrence or severity of RSV-illness or RSV-ARTI [Table S5]. Neither RSV 

infection nor ARTI affected frailty or cardiopulmonary status in this generally healthy older adult 

population [Table 3].   

Clinical symptoms 

Diary information was available in 750/805 (93%) of ARTIs. Patients with RSV and influenza 

generally reported more symptoms compared to other ARTI [Table 4]. We observed substantial 

variation in symptomatology with little specificity for RSV or influenza. Multivariable modelling 

including cough, phlegm, dyspnoea, wheeze, and feeling feverish showed limited prognostic accuracy 

(AUC 0.66, 95% CI 0.59-0.74) (data not shown). 

DISCUSSION 

In this study we found an annual incidence of RSV-illness of 4.2% and 7.2% in community-dwelling 

older adults in Europe. While prevalent, our study shows that most RSV infections were mild and did 

not require hospitalization or led to worsening of frailty or cardiopulmonary status. There were no 

RSV-associated deaths. To our knowledge, this is the first prospective multi-country observational 

cohort study providing estimates of the incidence and severity of RSV infection in community-

dwelling older adults.  

RSV incidence 

Our RSV incidence is in line with other prospective cohort studies in healthy community-dwelling 

older adults indicating an annual incidence of 1.6% to 7% [1, 7, 11-13]. Most comparable is the study 

by Falsey and colleagues [1]. Amongst other groups, they studied 608 older adults aged ≥65 years 

without disabling comorbidity during four RSV-seasons from 1999-2003. RSV incidence ranged from 



 
 

3-7% between the seasons based on viral culture, PCR and serology. Nicholson and colleagues 

followed a cohort of 533 community-dwelling older adults and found an incidence of 3.2% although 

RSV diagnosis was solely based on serology [7]. This is in line with our serology-based incidences 

(2.8% and 4.7%). RSV vaccine trials typically showed lower estimates ranging from 1.6-3.4% in 

published [12, 13], and 1.97-4.9% in unpublished studies [11]. However, estimates were often based 

on single seasons, with different ARTI definitions, different participation criteria, and generally did 

not include serology.  

RSV incidence in our study varied substantially per season although confidence intervals overlapped. 

Several factors may explain this difference. National surveillance indicated a higher RSV-peak in 

2018-2019 in Belgium and the United Kingdom compared to 2017-2018 [14-18]. Second, delayed 

sampling was more common in our first season which might have resulted in misclassification by PCR 

[19]. Third, viral interference between RSV and influenza is suggested [20, 21]. The large 2017-2018 

influenza B outbreak may have influenced the RSV-epidemic. Fourth, RSV incidence was higher in 

the second season when the cohort was significantly older and had more comorbidity compared to the 

first season. Although severity is associated with older age and comorbidity [1, 3, 22-24], RSV 

incidence was not associated with these factors in ours and other studies [22, 25].  

RSV severity 

While in-hospital RSV infections are associated with high morbidity and mortality [1, 6, 26], our 

results suggest that RSV infections in community-dwelling older adults are generally mild and require 

limited intervention. Although contrasting, this finding is not unexpected since the lack of mortality 

[1], non-existent to very low hospitalization rates [1, 2] and a lower rate of doctor’s visits and 

antibiotic prescriptions compared to influenza in this population was observed before [1]. Symptoms 

and duration of illness was comparable with influenza-ARTI, except for fever, which was more often 

seen in influenza-ARTI. This could have attributed to more doctor’s visits and antibiotic prescriptions 

in our study. None of the clinical symptoms could distinguish RSV from all other ARTI without viral 

testing. Our findings suggest that watchful waiting, using a continuity of care approach to identify 



 
 

those who do need more intensive care is justified in case of suspected RSV infection in the 

community. Careful monitoring of patients with an increased risk of severe disease like those with 

cardiopulmonary comorbidity should be part of this approach.  

Strengths and limitations 

The main strength of this study is that we are the first to provide burden estimates of RSV infection 

using both PCR and serology from a large community cohort of older adults in multiple European 

countries. Crucial in the study design was premorbid recruitment and prospective follow-up of a 

representative community population. Recruitment from general practitioners offices made it possible 

to study a generalizable community population. Without the need of medical attendance to trigger an 

ARTI home visit, there was no selection bias for viral testing based on disease severity. With intensive 

surveillance during multiple RSV-seasons we managed to visit 88% of infections within one week 

after onset of symptoms.  

Regarding limitations, first, testing early in the course of infection is crucial in diagnosing RSV in 

older adults [19]. Delayed testing did occur, most often during the first season (22% versus 3% in the 

second season). More serology-confirmed cases were identified compared to PCR-confirmed cases in 

this first season which could reflect misclassification by PCR. Three patients had detectable RSV by 

qPCR but were below the predefined limits of detection excluding them as cases in our analyses. This 

could have underestimated RSV incidence. Second, 39 ARTI-episodes, including four 

hospitalizations, were missed and therefore not sampled. Three of these missed ARTI showed 

seroconversion of RSV-antibodies but none of the hospitalized patients did. Third, without acute and 

convalescent serum flanking illnesses we could not determine the fraction of symptomatic RSV 

because we were unable to directly link serologic responses to illnesses. Symptom and severity 

analyses were therefore limited to PCR-confirmed ARTI limiting the power of these analyses. Fourth, 

since we collected convalescent serum after the season, antibody decay could have occurred between 

acute RSV infection and convalescent sampling [27]. This could have underestimated the incidence 

and could explain why 87% (27/31) of PCR-confirmed cases had a ≥2-fold increase in serum 



 
 

antibodies but just 52% (16/31) showed a ≥4-fold increase. Sensitivity analysis including cases with 

probable seroconversion showed a total incidence of 8.0% (+3.8%) in the first, and 9.9% (+2.7%) in 

the second season. These estimates provide the upper limit of RSV incidence that could have occurred 

in our study although this is speculative. Fifth, influenza was only confirmed with PCR and not 

serology. This has underestimated the incidence of influenza in our study [28] and limited 

comparisons between influenza and RSV to PCR-confirmed ARTI. Sixth, the cohort was too small 

and perhaps ‘too healthy’ to provide estimates about more severe complications such as 

hospitalizations or death although the fact that we did not observed any for RSV is reassuring. 

Seventh, we might have missed progression of frailty in any group due to the relatively healthy study 

population at the start of follow-up. Also, measurement at baseline and after the season could be too 

long to assess the short term impact of respiratory infection, or too short to assess long lasting 

increases in frailty. Eight, study visits and testing for RSV could have influenced health-care seeking 

behaviour. The proportion of MA-RSV was 31% which is in line with the 17-45% observed in similar 

studies [1, 7]. Last, selection bias could have occurred since 16% of those invited by their GP 

participated. However, the majority of non-inclusions were never contacted by the study team because 

of the way recruitment was organized and were not excluded based on unwillingness to participate or 

predefined criteria.  

CONCLUSION 

This well-powered prospective European cohort study showed that RSV is prevalent in community-

dwelling older adults but rarely causes severe disease. This study confirms and updates estimates from 

earlier studies but also emphasizes the variability between seasons and importance of using different 

methods of RSV detection. This should help patient management in family practice when RSV is 

suspected, but also aid efforts to develop vaccines and therapeutics against RSV and guide 

implementation of preventive strategies, when RSV vaccines become available.        
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Figure 1. Recruitment, flow and outcomes in the older adult cohort study 

ARTI: Acute Respiratory Tract Infection, PCR: Polymerase Chain Reaction. *Although precise 

numbers could not be determined, the majority (>80%) of non- inclusions did not actively return 

consent and were therefore never approached for recruitment in the study (opt-in procedure).  

  



 
 

 

Figure 2. Observed respiratory infections per study season 

ARTI: Acute Respiratory Tract Infection. ARTI are ordered based on the date of the positive test. 

Only those with a result from molecular testing on nasopharyngeal swab are included in this figure and 

table. The white columns represent the total number of ARTI. Unknown RSV (n=4) were not subtyped 

since these cases were not tested by qPCR  

  



 
 

Table 1. Characteristics of study participants 

 Total study  

population 

N = 1040 

Season  

2017-2018 

N = 527 

Season  

2018-2019 

N = 513 

Study site:    

 Belgium 335 (32%) 204 (39%) 131 (25%) 

 Netherlands 356 (34%) 148 (28%) 208 (41%) 

 United Kingdom 349 (34%) 175 (33%) 174 (34%) 

Age:     

 Years; median (range) 75 (60-100) 70 (60-95) 78 (60-100) 

 Age above 75 562 (54%) 174 (33%) 388 (76%) 

Female sex 554 (54%) 268 (51%) 286 (56%) 

Northwest European
a
 999 (97%) 515 (98%) 484 (94%) 

Living situation:    

 Living alone 338 (33%) 146 (28%) 192 (37%) 

 Living with partner 666 (64%) 363 (69%) 303 (59%) 

 Other 36 (3%) 18 (3%) 18 (4%) 

High educational levelb 394 (38%) 217 (41%) 177 (35%) 

Comorbidity (any) 697 (67%) 316 (60%) 381 (75%) 

 Cardiovascular disease
c
 212 (21%) 78 (15%) 134 (26%) 

   Congestive Heart disease 11 (1%) 5 (1%) 6 (1%) 

  Lung disease
c
 120 (12%) 55 (10%) 65 (13%) 

   Asthma 54 (5%) 29 (6%) 25 (5%) 

   COPD 54 (5%) 22 (4%) 32 (6%) 

 Cardiovascular or lung disease
c
 307 (30%) 121 (23%) 186 (37%) 

 Diabetes
c
 80 (8%) 35 (7%) 45 (9%) 

Allergies (any)
1
 276 (27%)

 
131 (25%) 145 (29%) 

 Hay fever 59 (6%) 23 (4%) 36 (7%) 

 House dust mite 32 (3%) 21 (4%) 11 (2%) 

Polypharmacy (>4 medicines) 372 (36%) 165 (31%) 207 (40%) 

Respiratory medication 174 (17%) 88 (17%) 86 (17%) 

Pneumococcal vaccination
2
 118 (13%)

 
75 (16%) 43 (9%) 

Influenza vaccination
3
  752 (76%)

 
359 (73%) 386 (80%) 

Smoking status    

 Current smoker 80 (8%) 42 (8%) 38 (7%) 

 Former smoker 409 (39%) 200 (38%) 209 (41%) 

Alcohol status    

 Current drinker (≥1 unit per week) 666 (64%) 349 (66%) 317 (62%) 

 Average consumption 1-7 units/week 1-7 units/week 1-7 units/week 

Frailty
4
    

 GFI score; median (range) 2 (0-12) 2 (0-12) 2 (0-12) 

 Frail (GFI score ≥4 points) 148 (15%)
 

70 (14%) 78 (17%) 

Abbreviations: COPD = Chronic Obstructive Pulmonary Disease; GFI = Groningen Frailty indicator. a Born in one of the 

three participating countries or directly surrounding countries. b Defined as university of applied sciences or higher. c 

Cardiovascular comorbidity included all arrhythmias, structural heart diseases, angina and cardiac events such as infarction, 

percutaneous coronary intervention and bypass surgery. Hypertension was not included in this definition. Lung disease 

included asthma, COPD, chronic bronchitis and emphysema. Diabetes was defined as either type one or two or unspecified 

diabetes. Missing data <1% is not shown, if more than 1% is missing, the percentages are added as footnote. 1missing N=20 

(2%), 2Missing N=95 (9%), 3missing N=52 (5%), 4missing N=78 (8%) 

 



 
 

Table 2. RSV infection 

 2017-2018 

N = 527 

2018-2019 

N = 513  
 Cases % (95% CI) Cases % (95% CI) 

RSV-illness
a
  22 4.2% (2.6- 6.3) 37 7.2% (5.5 - 10.2) 

 PCR positive
b
 11 2.1% (1.0-3.7) 25 4.9% (3.2-7.1) 

 Seroconversion
c
 15 2.8% (1.6-4.7) 24 4.7% (3.0-6.9) 

a Either positive PCR or evidence of seroconversion b Based on positive PCR or POCT c based on ≥4-fold increase in any 

antibody titer.  

Table 3. Characteristics of patients with PCR-confirmed ARTI  

 RSV-

ARTI 

patients 

N= 36 

Influenza-

ARTI 

patients 

N= 59 

Other 

ARTI 

patients 

N= 477 

Patients 

without 

ARTI 

N= 417 

Age; median years [IQR] 75 [70-79] 71 [67–78] 75 [68-80] 76 [69-81] 

Female sex 20 (56%) 30 (51%) 261 (55%) 216 (51%) 

High educational level
a
 17 (47%) 28 (48%) 183 (38%) 154 (37%) 

Comorbidity (any) 23 (64%) 37 (63%) 338 (71%) 268 (65%) 

 Cardiac disease
b
 7 (19%) 10 (17%) 103 (22%) 84 (20%) 

  Congestive heart disease 1 (3%) 1 (2%) 4 (1%) 5 (1%) 

 Lung disease
b
 5 (14%) 7 (12%) 63 (13%) 39 (9%) 

  Asthma 2 (6%) 5 (9%) 31 (7%) 16 (4%) 

  COPD 1 (3%) 3 (5%) 25 (5%) 20 (5%) 

 Diabetes
b 

2 (6%) 5 (9%) 51 (11%) 19 (5%) 

Polypharmacy (≥4) 12 (33%) 17 (29%) 187 (39%) 136 (33%) 

Respiratory medication 6 (17%) 13 (22%) 92 (19%) 48 (12%) 

Previous influenza vaccination
1
 30 (86%) 46 (78%) 359 (78%) 278 (72%) 

Previous pneumococcal vaccination
2 

4 (12%) 10 (20%) 55 (13%) 41 (10%) 

Current smoker 3 (8%) 3 (5%) 29 (6%) 39 (9%) 

Former smoker 14 (39%) 17 (29%) 206 (43%) 153 (37%) 

Frailty
3 

    

 Frail baselinec 2 (6%) 6 (11%) 71 (16%) 60 (16%) 

 GFI score baseline; median [IQR]
 

1.5 [1-3] 2 [1-3] 2 [1-4] 2 [1-4] 

 GFI change over season; median [IQR]
 

0 [-1 – 1] 0 [-1 – 1] 0 [-1 – 1] 0 [-1 – 1] 

 Developed frailty 
 

0 (0%) 3 (6%) 19 (5%) 15 (5%) 

 Lost frailty 1 (3%) 0 (0%) 36 (9%) 28 (9%) 

Worsening of cardiorespiratory status
4
     

  New lung disease
 

0 (0%) 0 (0%) 9 (2%) 3 (1%) 

  New cardiac disease 0 (0%) 1 (2%) 3 (1%) 1 (0.3%) 

  Increased respiratory medication 1 (3%) 3 (5%) 18 (4%) 8 (2%) 

Abbreviations: IQR=interquartile range; GFI = Groningen Frailty indicator. 23 patients with only serologic evidence of RSV 
infection and 28 patients with a missed visit were excluded from this table. Three patients had separated RSV and influenza-
ARTI during follow-up and were counted in both groups while one patient experienced two separate influenza B infections 
and was counted once a Defined as university of applied sciences or higher. b Cardiovascular comorbidity included all 
arrhythmias, structural heart diseases, angina and cardiac events such as infarction, percutaneous coronary intervention and 

bypass surgery. Hypertension was not included in this definition. Lung disease included asthma, COPD, chronic bronchitis 
and emphysema. Diabetes was defined as either type one or two or unspecified diabetes. c GFI score of ≥4 points. Missing 
data <1% is not shown, if more than 1% is missing, the percentages are added as footnote. 1missing N=52 (5%), 2missing 
N=95 (9%), 3missing baseline N=78 (8%), missing end-of-season N=114 (11%), missing either N=180 (17%) 4missing 
N=62. 
 
 



 
 

Table 4. Clinical symptoms of respiratory episodes  

Patient reported symptoms 
a
 

RSV-ARTI 

episodes 

N= 36 

Influenza-ARTI 

episodes 

N= 57 

Other ARTI 

Episodes 
b 

N= 657 

Rhinitis  36 (100%) 55 (96%) 624 (95%) 

Cough 35 (97%) 55 (96%) 572 (87%) 

Wheeze 16 (44%) 26 (46%) 223 (34%) 

Phlegm 34 (94%) 52 (91%) 466 (71%)** 

Dyspnea 24 (67%) 42 (74%) 309 (47%)* 

Fever (measured  ≥38°C) 2 (6%) 11 (19%) 26 (4%) 

Feeling feverish 12 (33%) 37 (65%)** 191 (29%) 

Headache 27 (75%) 45 (79%) 348 (53%)* 

Myalgia 19 (53%) 41 (72%) 263 (40%) 

Disturbed sleep 26 (72%) 51 (89%)* 440 (67%) 

Feeling unwell 33 (91%) 56 (98%) 499 (76%)* 

Disturbance in daily activity 27 (75%) 51 (89%) 348 (53%)** 

Vital signs from home visit 
c
 

Fever (measured  ≥38°C) 2 (6%) 9 (16%) 13 (2%) 

Respiratory rate >20/min 6 (17%) 8 (14%) 63 (10%) 

Saturation SpO2 < 95%  5 (14%) 10 (18%) 39 (6%) 

Numbers represent respiratory episodes unless stated otherwise. Abbreviations: ARTI = acute respiratory tract infection.  
Statistical significance compared to RSV-ARTI is indicated by the asterisks: *P<0.05 **P<0.01 ***P<0.001 (not indicated if 
non-significant). a At least once during the respiratory infection based on the symptom diary b  RSV and influenza negative 
infections based on PCR. c Measured by the study team. 

 
 
  



 
 

Table 5. Severity of PCR-confirmed ARTI episodes 

 
RSV-ARTI 

episodes 

N= 36 

Influenza-ARTI 

episodes 

N= 60 

Other ARTI 

episodes 

N= 690
a
 

Median duration of symptoms
 
[IQR] 19 [13-27] 18 [14- 22] 12 [8-21]** 

Unresolved illness
b 

8 (22%) 9 (16%) 105 (17%) 

Medication
c
 10 (28%) 26 (44%) 99 (15%) 

  Respiratory medication  9 (25%) 13 (22%) 68 (10%)* 

  Antibiotics  2 (6%) 18 (31%)** 49 (7%) 

  Antivirals 0 (0%) 2 ( 3%) 0 (0%) 

  Corticosteroids  0 (0%) 2 (3%) 9 (1%) 

Medical attendance 11 (31%) 36 (60%)** 138 (20%) 

  Hospitalization 0 (0%) 1 (2%) 3 (0.4%) 

  Emergency department 0 (0%) 0 (0%) 1 (0.2%) 

  General practitioner visit 10 (28%) 32 (55%)* 122 (18%) 

  Telephone call to doctor 2 (6%) 3 (5%) 7 (1%) 

LRTI
d
 0 (0%) 1 (2%) 3 (0.4%) 

Death 0 (0%) 0 (0%) 0 (0%) 

Severity classification    

  Mild 22 (61%) 20 (33%)* 505 (75%) 

  Moderate 14 (39%) 39 (65%)* 169 (25%) 

  Severe 0 (0%) 1 (2%) 3 (0.4%) 

Abbreviations: IQR=interquartile range; LRTI = Lower respiratory tract infection. Statistical significance compared to RSV-

ARTI is indicated by the asterisks: *p-value<0.05 **p<0.01 ***p<0.001 (not indicated if non-significant). a 19 episodes with 

other infection but positive seroconversion for RSV and 39 missed visits were excluded from this table b Illness that persisted 

beyond the 28 diary days. c Enhanced use or newly prescribed inhaled respiratory medication, antibiotics, antivirals or 

corticosteroids. d clinically diagnosed or radiologically confirmed pneumonia.  

 



 
 

SUPPLEMENTAL FILE 

 

Recruitment 

Eligible adults were initially contacted by their general practitioner to inform them about the study by 

means of an invitation letter. In Belgium and the Netherlands an opt-out procedure was used in which 

patients were subsequently contacted by the study team unless they indicated they preferred not to be 

contacted. In the United Kingdom, an opt-in strategy was used in which participants were contacted 

upon active consent for contact following the initial GP invitation letter. Upon contact, patients were 

informed about the exact study procedures and in- and exclusion criteria were verified by telephone. 

Verbal consent was obtained to plan a baseline visit. Written informed consent was signed during the 

baseline visit in August-September each year. To ensure that all age groups were represented, it was 

indicated in the study protocol that half of the study population should be aged >75 years. This 

allowed the sites to deliberately recruit more older participants in the second season to ensure a good 

representation of all age groups as intended per protocol. 

Sensitivity analyses 

Sensitivity analyses included imputation of test results of six participants with a missed visit and 13 

participants in whom viral testing was delayed. This showed an incidence of 4.4% (+0.2%) in the first, 

and 7.4% (+0.2%) in the second season. Subsequent addition of participants with probable 

seroconversion (≥2-fold increase in serum antibodies, n=83) as RSV cases resulted in a total incidence 

of 8.0% (5.8–10.6%) in the first, and 9.9% (7.5-12.8%) in the second RSV-season.  

  



 
 

Lab analyses 

Sample collection 

During the home visit two nasopharyngeal swabs were collected for viral diagnostics (FLOQSwab™, 

3ml UTM Xpert viral transport medium, Copan diagnostics and MicroTest M4RT, Remel). RSV and 

Influenza were tested within 24 hours after the home visit from the nasopharyngeal sample using the 

Xpert® Xpress Flu/RSV assay (Cepheid, Sunnyvale, CA, USA)[9], a point of care qualitative real-

time PCR. The second nasopharyngeal swab was stored at -80 degrees. After the second RSV-season 

these second nasopharyngeal samples were tested for RSV (including subtyping) using an in-house 

quantitative PCR (qPCR). RSV specific pre- and post-fusion as well as neutralizing antibodies in 

serum were measured at baseline and after the RSV-season. Serology analysis was not performed for 

influenza. Specification of the specific lab analyses is shown hereafter.  

Polymerase Chain Reaction (PCR) 

Quantitative Reverse Transcription-Polymerase Chain Reaction (RT-PCR) was used to discriminate 

RSV A and RSV B subtypes. RSV A and RSV B RNAs extracted from the nasal swabs are detected 

and quantified in a duplex RT-PCR format using specific amplification primers and fluorescent probes 

designed in the RSV N gene, encoding the RSV nucleocapsid protein. The process involves nucleic 

acids extraction, conversion of RNA to complementary deoxyribonucleic acid (DNA) by reverse 

transcription and detection by real-time PCR reaction using a calibration curve (absolute quantitation). 

The limit of detection (LOD) for RSV-A is 304 copies/ml of swab while for RSV-B the LOD is 475 

copies/ml of swab. The RSV viral load is reported as copies of RSV RNA per mL of sample. 

Serology 

Pre-F ELISA: 

Streptavidin ELISA plates are coated with biotinylated Pre-F protein [1]. Plates that contain a 

reference standard and those with the clinical samples are incubated for two hours. Subsequently, an 

HRP-conjugated mouse anti-human IgG(Fc) detection antibody is added and the antigen specific IgG 

binding is measured by a luminescent readout. From the mean of the duplicate measurement, Gen5 



 
 

software is used to calculate the anti-RSV-Pre-F antibody concentration, by referring the samples’ 

luminescence to the 4-PL fit of the standard curve. The antibody concentration is reported in arbitrary 

EU/L. Lower limit of quantification (LLOQ) of the assay is 14.1 EU/L and upper limit of 

quantification (ULOQ) is 56224 EU/L. 

Post-F ELISA: 

Post-F protein coated ELISA plates containing a reference standard and clinical samples are incubated 

for two hours [1]. Subsequently, an HRP-conjugated mouse anti-human IgG(Fc) detection antibody is 

added and the antigen specific IgG binding is measured by a luminescence readout. From the mean of 

the duplicate measurement, Gen5 software is used to calculate the anti-RSV-Post-F antibody 

concentration, by referring the samples’ luminescence to the 4-PL fit of the standard curve. The 

antibody concentration is reported in arbitrary EU/L. LLOQ of the assay is 6.6 EU/L and ULOQ is 

44280 EU/L. 

Neutralizing antibodies RSV-A2 µPRNT50: 

Test samples were heat inactivated, initially diluted 1:50, and 2-fold serially diluted in Virus Growth 

Medium (DMEM-Glutamax, 2% of FBS and 1% penicillin streptomycin). Virus was diluted to obtain 

150 PFUs/wells in VGM, and added in a 1:1 ratio to diluted serum. After incubation at 37°C for one 

hour, plates containing Vero cells were inoculated with this mixture, centrifuged for 10 minutes at 700 

x g and incubated at 37°C for one hour. Inoculum was removed and the methylcellulose overlay 

(0.75% in 1X MEM-2% FBS-2% PS, 8 mM glutamine, 0.2% NaHCO3) is added on wells and plates 

were incubated at 37°C, 5% CO2 for 40 hours (±2h). After fixation (cold acetone 85%, 4°C for 1h), 

plates were immunostained with anti-RSV mouse antibody (Abcam 24011) 1h30 at 37°C then goat 

anti-mouse IgG PE (Invitrogen P852) for 1h30 at 37°C.The plates were enumerated with an Ensight 

reader (Perkin Elmer) and titers were quantified as the reciprocal serum dilution to obtain 50% virus 

inhibition. 

References 
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Supplemental tables 

Table S1: Respiratory tract infections and diagnostics 

 2017-2018 2018-2019 Total 

 NL BEL UK Total NL BEL UK Total  

Participants 148 204 175 527 208 131 174 513 1040 

ARTI Episodes 136 154 125 415 177 122 130 429 844 

POCT (Cepheid Xpert) performed 133 133 124 390 177 108 130 415 805 

Validation qPCR (in-house) 

performed 
126 127 106 359 173 107 120 400 759 

Serology assays (seroconversion) 

performed 
124 185 142 451 163 116 140 419 870 

RSV infection 

Molecular tests 

 POCT (Cepheid Xpert) 5 3 2 10 8 10 6 24 34  

 PCR (qPCR in-house) 6 2 2 10 9 9 4 22 32 

 RSV A (based on qPCR)  2 2 1 5 0 0 1 1 6 

 RSV B (based on qPCR) 4 0 1 5 9 9 3 21 26 

 Any PCR (POCT or qPCR) 6 3 2 11 9 10 6 25 36 

Serology 

 Neutralizing antibodies (≥4 fold) 3 2 1 6 6 3 4 13 19 

 Pre-Fusion antibodies (≥4 fold) 3 3 3 9 11 4 5 20 29 

 Post-Fusion antibodies (≥4 fold) 3 3 5 11 8 3 5 16 27 

 Seroconversion (≥4 fold)  5 4 6 15 11 6 7 24 39 

 Probable seroconversion (≥2 <4 

fold)  

8 9 6 23 11 4 6 21 44 

RSV outcomes          

 RSV-illness* 8 6 8 22 15 12 10 37 59 

 RSV (sensitivity)** 13 14 14 41 23 14 13 50 91 

Influenza infection 

 Influenza A (POCT, Cepheid) 3 3 8 14  3 10 4 17  31  

 Influenza B  (POCT, Cepheid) 10 12 7 29 0 0 0 0  29  

 Any influenza (POCT, Cepheid) 13 15 15 43 3 10 4 17 60 

Other infection*** 113 115 107 335 163 88 120 371 706 
NL = Netherlands, BEL = Belgium, UK = United Kingdom Numbers represent either number of cases or 

positive tests. *Primary outcome of either PCR positive RSV infection or ≥4-fold increase (seroconversion) in 

any RSV antibody. ** RSV based on positive PCR or seroconversion of ≥2-fold increase in any RSV antibody 

*** RSV and influenza negative by POCT and PCR. 



 
 

Table S2. Characteristics of RSV patients 

 

PCR  

positive 

PCR  

negative* 

No PCR  

(No ARTI) 

Seropositive 

(≥4-fold) 

N = 16 

Probable 
seroconversion 

(≥2 <4-fold) 

N = 11 

No 

seroconversion 

N = 4 

No serum 

available 

N = 5 

Seropositive 

(≥4-fold) 

N = 16 

Probable 
seroconversion 

(≥2 <4-fold) 

N = 20 

Seropositive 

(≥4-fold) 

N = 7 

Probable 
seroconversion 

(≥2 <4-fold) 

N = 12 

Age (years)ᶲ 76 [67-89] 70 [64-82] 78 [66-82] 74 [63-86] 73 [62-82] 75 [61-88] 78 [73-84] 70 [61-95] 

Cardiopulmonary 

disease 
7 (44%) 2 (18%) 1 (25%) 2 (40%) 2 (13%) 8 (40%) 2 (29%) 2 (17%) 

Number of 

infections 
16 11 4 5 23 27 0 0 

Missed visits (No 

PCR) 
0 0 0 0 3 1 0 0 

Medical attendance 5 (31%) 4 (36%) 0 (0%) 2 (40%) 4/23 (17%) 8/27 (30%) - - 

Time onset disease 
until PCR sampling 

(days)ᶲ 

3 [2-6] 4 [2-7] 3 [2-4] 3 [2-7] 4 [1-10] 4 [1-9] - - 

Delayed sampling (> 

7 days) 
0 (0%) 0 (0%) 0 (0%) 0 (0%) 3/20 (15%) 3/26 (12%) - - 

Time ARTI until 

convalescence 

serology (weeks)ᶲ 

21 [9-29] 24 [6-27] 24 [20-28] 26 [21-29] 23 [3-36] 20 [4-34] - - 

Values are numbers and percentage of cases with that characteristic unless otherwise indicated by the ᶲ indicating median [range]. * Only those with serologic evidence of RSV are included in 

this table; Patients without a PCR but with a reported (missed) infection are included in these columns. 



 
 

Table S3. Characteristics patients with RSV-illness compared to the total study population 

 Total study population 

N = 1040 

RSV-illness* 

N=59 

Study site:   

   Belgium 335 (32%) 23(38%) 

   Netherlands 356 (34%) 18 (31%) 

   United Kingdom 349 (34%) 18 (31%) 

Age:    

   Years median [range] 75 [60-100] 75 [62-89] 

   Age above 75 562 (54%) 33 (56%) 

Female sex 554 (54%) 36 (61%) 

Northwest European
†
 999 (97%) 56 (95%) 

Living situation:   

   Alone 341 (33%) 18 (31%) 

   Only adults in the household 667 (64%) 40 (68%) 

   Children in the household 32 (3%) 1 (1%) 

High educational level‡ 394 (38%) 27 (46%) 

Comorbidity
§
   

   Cardiovascular disease 212 (21%) 10 (17%) 

   Lung disease  120 (12%) 6 (10%) 

   Cardiovascular or lung disease 307 (30%) 16 (27%) 

   Diabetes 80 (8%) 3 (5%) 

Allergies (any)
 1
 276 (27%)

 
15 (26%) 

   Hay fever 59 (6%) 4 (7%) 

   House dust mite 32 (3%) 0 (0%) 

Respiratory medication 174 (17%) 9 (16%) 

Polypharmacy (>4 medicines) 372 (36%) 19 (32%) 

Pneumococcal vaccination
2
 118 (13%)

 
10 (18%) 

Influenza vaccination
3
  752 (76%)

 
47 (81%) 

Smoking status   

   Current smoker 80 (8%) 7 (12%) 

   Former smoker 409 (39%) 22 (37%) 

Alcohol status   

   Current drinker  666 (64%) 30 (53%) 

   Average amount (mode) 1-7 glasses/week 1-7 glasses/week 

Frailty
4
   

   GFI score median [range] 2 [0-12] 2 [0-7] 

   Frail (score > 4 points) 148 (15%)
 

6 (10%) 
Values are numbers and percentage of cases with that characteristic unless otherwise indicated * Based on positive PCR at 
the moment of acute infection or seroconversion ≥4-fold over baseline. †Defined as university of applied sciences or higher. 

‡ Groningen Frailty Indicator (GFI) score of ≥4 points. Missing data <1% is not shown, if more than 1% is missing, the 
percentages are added as footnote. 1missing N=52 (5%), 2missing N=95 (9%), 3missing baseline N=78 (8%), missing end-of-
season N=114 (11%), missing either N=180 (17%) 4missing N=62. 

  



 
 

Table S4. Severity of ARTI specified by RSV and influenza subtypes 

 
RSV-A 

N= 6 

RSV-B 

N= 26 

Influenza-A 

N=31 

Influenza-B 

N= 29 

Duration of symptoms; median [IQR] 10 [8-18] 19 [13-27] 18 [14-22] 17 [14-25] 

Unresolved illness
a 

1 (17%) 5 (19%) 5 (19%) 4 (14%) 

Medication
b
 3 (50%) 4 (15%) 13 (43%) 13 (45%) 

  Respiratory medication 3 (50%) 3 (12%) 7 (23%) 6 (21%) 

  Antibiotics 0 (0%) 1 (4%) 9 (30%) 9 (31%) 

  Antivirals 0 (0%) 0 (0%) 1 (3%) 1 (3%) 

  Corticosteroids 0 (0%) 0 (0%) 1 (3%) 1 (3%) 

Medical attendance 1 (17%) 8 (31%) 19 (61%) 17 (59%) 

  Hospitalization 0 (0%) 0 (0%) 1 (3%) 0 (0%) 

  Emergency department 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

  General practitioner visit 1 (17%) 7 (27%) 16 (55%) 16 (55%) 

  Telephone call to doctor 0 (0%) 1 (4%) 2 (7%) 1 (3%) 

LRTI
c
 0 (0%) 0 (0%) 0 (0%) 1 (3%) 

Death 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Severity classification     

  Mild 3 (50%) 18 (69%) 11 (36%) 9 (31%) 

  Moderate 3 (50%) 8 (31%) 17 (55%) 19 (66%) 

  Severe 0 (0%) 0 (0%) 3 (10%) 1 (3%) 

No statistical analysis has been done on these subgroups because of low numbers.  Abbreviations: IQR=interquartile range; LRTI = Lower 

respiratory tract infection. 4 RSV cases had unknown subtyping since they were only tested using the POCT and were therefore excluded 

from this table 
a
 Illness that persisted beyond the 28 diary days. 

b
 Enhanced use or newly prescribed inhaled respiratory medication, 

antibiotics, antivirals or corticosteroids. 
c
 clinically diagnosed or radiologically confirmed pneumonia.  

 

Table S5. Risk groups and severity of PCR confirmed RSV-ARTI 

  Duration of symptoms 
median days(range) 

Medical 
attendance 

Medication
a
 

Cardiopulmonary 

Comorbidity
b
 

Yes (n=12) 19 (6-28) 5 (42%) 4 (33%) 

No (n=24) 20 (4-28) 6 (25%) 6 (25%) 

   Cardiac comorbity 
Yes (n=7) 19 (13-28) 3 (43%) 2 (29%) 

No (n=29) 20 (4-28) 8 (28%) 8 (28%) 

   Lung comorbidity 
Yes (n=5) 20 (6-28) 2 (40%) 2 (40%) 

No (n=31) 19 (4-28) 9 (29%) 8 (26%) 

Old age (>75 years) 
Yes (n=20) 20 (7-28) 5 (25%) 5 (25%) 

No (n=16) 19 (4-28) 6 (38%) 5 (31%) 

Frail (GFI ≥4) 
Yes (n=2) 18 (8-28) 0 (0%) 2 (100%) 

No (n=32) 19 (4-28) 10 (31%) 8 (25%) 
None of the differences were statistically significant at p-value<0.05. a Enhanced use or newly prescribed inhaled respiratory 

medication, antibiotics, antivirals or corticosteroids. b  Either cardiac or lung comorbidity. Cardiac comorbidity included all 

arrhythmias, structural heart diseases, angina and cardiac events such as infarction, percutaneous coronary intervention and 

bypass surgery. Hypertension was not included in this definition. Lung disease included asthma, COPD, chronic bronchitis 

and emphysema.  



 
 

SUPPLEMENT: DIARY QUESTIONNAIRE 

WEEK 1; symptoms each day 
 
 
For each day, please give every symptom a score 
from 0 to 6. If you score 0 for all symptoms for 
two consecutive days, complete the weekly 
questions for week 1. 

 

Score Severity of symptom: 

0 Normal/not affected 

1 Very little problem 

2 Slight problem 

3 Moderately bad 

4 Bad 

5 Very bad 

6 As bad as it could be 

 

Symptoms Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

Cough        

Phlegm (coughing up slime)        

Shortness of breath        

Wheeze (during breathing out)        

Blocked/runny nose        

Muscle Ache        

Headache        

Disturbed sleep        

Feeling generally unwell        

Interference with normal activities/work        

Interference with social activities        

 

Please score your 

temperature daily; 

 
 

Score Severity of symptom 

………C If measured, please write down the degrees Celsius  

0 Not measured but does not feel warm/feverish 

1 Not measured but does feel warm/feverish 

 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

Temperature        
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CASE DEFINITIONS AND STATISTICAL ANALYSIS PLAN RESCEU OA MANUSCRIPT 

BURDEN OF DISEASE. 

Date: 9
th

 September 2019 

General  

“RESCEU OA” is a multicenter prospective cohort study aiming to determine the incidence of RSV in 

older adults aged 60 years and older in the general population. In two consecutive winter seasons 

(2017-2018, 2018-2019), each year a cohort of older adults was followed to identify respiratory 

infections during one season. RSV and influenza was tested at the moment of acute respiratory tract 

infection. This document contains the outcome definitions and statistical analysis plan for the 

description of the incidence and burden of RSV in older adults. Outcomes and definitions related to 

risk factor analysis and biomarker analysis from this study will not be covered in this document but 

discussed in separate analyses plans.  

Abbreviations 

ARTI = Acute respiratory tract infection 

MA = Medically-attended 
LRTI = Lower respiratory tract infection 

PCR = Polymerase Chain Reaction 

POCT = Point of Care Testing 
RSV = Respiratory syncytial virus 

 

Summary of study objectives and endpoints 

  Objectives Endpoints  

 Primary 1. To estimate the incidence of RSV-

associated infection and  

RSV-associated MA-ARTI in both 

inpatients and outpatients. 

Incidence rate of confirmed (PCR or serologic) RSV 

infections and incidence rate of PCR confirmed RSV 

infection-associated MA-ARTI in inpatients and 

outpatients.  

 

 Secondary 1. To estimate the incidence of 

influenza: 

a) Any influenza-ARTI   

b) MA-influenza-ARTI 

Incidence rate of any PCR confirmed influenza and 

MA-influenza-ARTI in inpatients and outpatients. 

 

 

  2. To estimate RSV-associated, 

influenza associated and all-cause 
mortality. 

Mortality through the winter season associated with 

RSV, influenza and all-cause mortality. 

 

  3. To determine change in frailty 

over the course of the study 

Change in frailty score between start and end-of-season 

comparing those with RSV, influenza, other-ARTI and 

those without infection.  

 

  4. To determine long-term cardiac 

and respiratory outcomes 

Incidence of new cardiopulmonary disease diagnoses 

between start and end-of-season comparing those with 

RSV, influenza, other-ARTI and those without 

infection. 

 

 Post-Hoc 1. To compare the burden based on 

measures of disease severity.  

 

Comparing those with RSV, influenza, other-ARTI 

 Duration of symptoms  

 Proportion of patients receiving medication 
(respiratory, antibiotics, antivirals, corticosteroids)  

 Proportion of  LRTI 

 Proportion of medical visits   

 Proportion of hospital admissions  

 Classification of disease severity as severe, 

moderate or mild.  

 

     

 Table 1. Objectives and associated endpoints.  
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OUTCOME DEFINITIONS: 

Primary outcome:  

Incidence rate of confirmed RSV-infection (RSV-ARTI) 

 Combined endpoint of confirmed RSV-infection: if either one of the following tests is positive 

for RSV, this confirms the RSV case-definition:  

o RSV positive PCR on nasal swab. 

o Seroconversion assay (≥4-fold increase in any RSV antibody titer). Serologic 

evidence for RSV infection marked by a ≥4 fold increase in any RSV antibody by end 

of season compared to baseline sample. Antibodies tested for are pre-fusion, post-

fusion and neutralizing antibodies. 

Incidence rate of medically-attended-RSV infection (MA-RSV-ARTI) 

 Case-definition based on sample collection and report: 

o RSV-infection based on molecular test result, as cases with only serologic evidence of 

RSV-infection cannot be linked directly to medical attendance and will therefore not 

fulfil the definition of MA-RSV infection. 

AND 

o   Report of medical visit for respiratory symptoms to a GP, specialist, emergency 

department or hospital (within  28 days of RSV confirmed infection). Medical 

attendance will be described for: 

 Inpatients (hospitalization) 

 Outpatients (GP, ED, other doctor visits) 

Sensitivity analysis of primary outcome: 

The sensitivity analysis is performed to assess the uncertainty in the RSV incidence based on 

the limitations of the diagnostic tests performed. This includes cases in which ARTI episodes 

did not have molecular testing by means of nasal swab collection. Additionally, some swabs 

may be false-negative when the time interval between onset of symptoms and sampling was 

long. When this time interval is more than 7 days, the chance of RSV detection decreases 

substantially (Walsh et al JID 2013). Second, serum antibodies could be increased over the 

season but still be below the cut-off of positive infection (≥2 to <4 fold  increase). When RSV 

infection would occur early in the season while convalescence sampling would only occur 

several months after the infection, antibodies could have decreased again below the 4-fold 

threshold within this timeframe (Habibi et al Am J Crit Care Med 2015). To correct for the 

uncertainty of the diagnostic test procedures, the following sensitivity analyses are performed:   

1. Multiple imputation will be used to impute the viral test result (RSV positive or RSV 

negative) in participants with a reported ARTI but without a viral test result, and in 

those in whom the nasal swab was collected >7 days after onset of symptoms when no 

data from the seroconversion assays are available. Imputation will be performed per 

season based using the following characteristics: age, site and month when the infection 

occurred and exposure to a partner with RSV.  

2. Cases in which serum antibodies were increased by ≥2 fold are included as RSV-

positive cases.  
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Secondary outcomes 

1. A) Incidence rate of confirmed influenza infection (influenza-ARTI) 

 

 Positive influenza PCR on nasal swab 

 

B) Incidence rate of medically-attended-influenza (MA-influenza-ARTI) 

 

 Case definition based on sample collection and report: 

o Influenza-infection based on PCR on nasal swab 

AND 

o Report of medical visit for respiratory symptoms to a GP, specialist, emergency 

department or hospital (within 28 days of influenza confirmed infection). 

Medical attendance will be described for: 

i. Inpatients (hospitalization) 

ii. Outpatients (GP, ED, other doctor visits) 

 

2. RSV-associated, influenza-associated and all-cause mortality. 

 

Mortality during follow-up is calculated for RSV and influenza-associated deaths and all-

cause deaths. Death is associated with RSV or influenza if death occurs while the patient still 

experiences symptoms of that respiratory infection episode. All-cause death will be described 

for ARTI-related death (occurring while the patient still experiences symptoms of a 

respiratory infection, stratified per ARTI type), and non-ARTI related death which is defined 

as all deaths without a respiratory infection component occurring during study follow-up. 

Mortality rates are compared in those with RSV, influenza, other-ARTI and those without 

infection 

 

3. Change in frailty over the season  

 

Change of frailty score (Groningen Frailty Indicator, Peters JAMDA 2012) between start and 

end-of-season is compared for those with the primary outcome of RSV infection versus those 

with other types of ARTI and those without an ARTI. Point changes are compared as well as 

the proportion of patients that are classified as frail indicated by a score of 4 or higher on the 

Groningen Frailty Indicator questionnaire.  

 

4. To determine long-term cardiac and respiratory outcomes 

 

New cardiac and pulmonary diagnoses or an increased use of respiratory medication over the 

season will be compared for those with the primary outcome of RSV infection versus those 

with other types of ARTI and those without an ARTI. 
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Post-Hoc analysis 

1. Burden of RSV-ARTI, influenza-ARTI and other ARTI 

 

Patients with RSV, influenza and other infection are described regarding severity measures 

described below. These severity measures have to occur within 28 days after onset of the 

disease and while disease is still present. RSV patients are compared to those with influenza. 

No comparison with other (non-RSV, non-influenza) infections is made since this group is 

likely heterogeneous.  

 

Severity measures: 

1. Duration of symptoms defined as the number of days between onset of disease until 

the symptoms resolve or at 28 days if symptoms still persist at the end of the diary. 

Median days (interquartile range) are compared, since there is a maximum of 28 

consecutive diary days because of the design of the diary. 

2. New prescription or increased dosage of medication for respiratory symptoms within 

28 days of onset of symptoms. Proportion of patients that got a prescription, or report 

to have increased their dose/frequency of previously used medication.  

a. Respiratory medicine (inhalants), including short and long acting beta-

mimetics and inhaled corticosteroids.   

b. Antibiotics 

c. Antivirals 

d. Corticosteroids (oral). 

3. Medical attendance (see page 2 and 3). Proportion of patients with medically-attended 

infection within 28 days in those with RSV positive or influenza positive infection. 

This will be stratified for inpatients and outpatients.  

4. Lower respiratory tract infection (LRTI), defined as a doctor’s diagnosed LRTI 

(clinical pneumonia) or radiologically confirmed pneumonia. Proportion of LRTI 

within 28 days in those with RSV positive or influenza positive infection.  

5. Hospitalization. Proportion of hospital admissions for respiratory symptoms within 28 

days in those with RSV positive or influenza positive infection.  

In addition to these measures, we will classify severity of infection as severe, moderate or 

mild (adapted from Belongia 2018 Open Forum Infect Dis). We defined severe disease as 

hospitalization with a respiratory component within 28 days after start of the ARTI 

episode. Moderate disease included all other medically-attended infections, LRTI or new 

or increased used of inhaled respiratory medication, antibiotics, antivirals or 

corticosteroids. All other respiratory episodes were classified as mild disease. 
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GENERAL STATISTICAL ANALYSIS 

Handling of missing data 

In the sensitivity analysis of the primary outcome, RSV test results are imputed for those with a 

missing PCR test result and in those with an extended time interval between onset of symptoms and 

sample collection when no data about seroconversion is available. All other secondary and post-hoc 

analyses are performed comparing patients with complete data for these specific analyses.  

Statistical tests 

The incidence rate of (MA-)RSV-ARTI is calculated by dividing the total number of infections by the 

total study population per study season. The confidence intervals for the (MA-)RSV-incidence 

estimates are calculated using the Exact Clopper-Pearson method. Person-time is only used to estimate 

the incidence rate if censoring is above 10% of the study population. Proportions are compared using 

the Chi-Square test. The Fisher’s exact test is used to compare proportions when numbers in any of the 

cells of the contingency table are below ten. Continuous variables will be checked for normality. If 

normally distributed, an independent T-test is performed for comparison. If data is not normally 

distributed a non-parametric Mann-Whitney U test is used. Multiple imputation is performed using 10 

iterations in 10 imputed datasets. All analyses are performed in R version 3.5.1 and the mice package 

is used for multiple imputation. 
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REspiratory Syncytial virus Consortium in EUrope (RESCEU) study: 

Defining the burden of disease of Respiratory Syncytial Virus in 

older adults in Europe.  
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LIST OF ABBREVIATIONS (FOR RELEVANT DEFINITIONS, SEE APPENDIX 2)  
 

ABR ABR form, General Assessment and Registration form, is the application form 

that is required for submission to the accredited Ethics Committee (In Dutch, 

ABR = Algemene Beoordeling en Registratie) 

AE Adverse Event 

AR Adverse Reaction 

ARTI Acute Respiratory Tract Infection 

CA Competent Authority 

CCMO Central Committee on Research Involving Human Subjects; in Dutch: 

Centrale Commissie Mensgebonden Onderzoek 

COPD Chronic Obstructive Pulmonary Disease 

CV Curriculum Vitae 

DSMB Data Safety Monitoring Board 

EDC system Electronic Data Capture system 

EU European Union 

GCP Good Clinical Practice 

GP General Practitioner 

HRQoL Health related Quality of life 

IC Informed Consent 

MA Medically Attended 

METC  Medical Research Ethics Committee (MREC); in Dutch: Medisch Ethische 

Toetsing Commissie (METC) 

NA Not applicable 

POC test Point of Care test 

QoL Quality of Life 

RSV Respiratory Syncytial Virus 

RT-PCR Reverse Transcriptase Polymerase Chain Reaction 

(S)AE (Serious) Adverse Event  

SD Standard deviation 

SUSAR Suspected Unexpected Serious Adverse Reaction 

Wbp Personal Data Protection Act (in Dutch: Wet Bescherming Persoonsgevens) 

WMO Medical Research Involving Human Subjects Act (in Dutch: Wet Medisch-

wetenschappelijk Onderzoek met Mensen) 
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SUMMARY 

Rationale: The REspiratory Syncytial virus Consortium in EUrope (RESCEU) is an 
Innovative Medicine Initiative (IMI) funded by the EU and EFPIA under the H2020 framework 
to define and understand the burden of disease caused by human respiratory syncytial virus 
(RSV) infection. RSV causes severe disease in individuals at the extremes of the age 
spectrum and in high risk groups. It was estimated that RSV was associated with 34 million 
cases of acute respiratory tract infection (ARTI), 3.4 million ARTI hospitalizations and 55,000 
to 199,000 deaths in children <5 years in 2005 worldwide. The estimated burden of disease 
in older adults is comparable with non-pandemic influenza A (for which a vaccine is 
available). These estimates were based on limited data and there is a substantial gap in 
knowledge on morbidity and associated healthcare and social costs in Europe. New vaccines 
and therapeutics against RSV are in development and could soon be available on the 
European market. RESCEU will deliver knowledge of the incidence and burden of RSV 
disease in young children and older adults in Europe, which is essential for stakeholders 
(governments, etc.) to take decisions about prophylaxis and treatment. 
 
Objective: To determine the burden of disease due to RSV in older adults. 
  
Study design: Prospective epidemiological, observational, multi-country, multicenter cohort 
study. 
 
Study population: Adults aged 60 years and up (n= approximately 1,000). 
 
Main study parameters/endpoints:  
The primary endpoints of the study are;  

• RSV associated medically attended (MA) ARTI.  
• RSV related hospitalization.  
• The incidence of RSV infection-associated ARTI. 

 
 
Nature and extent of the burden and risks associated with participation, benefit and 
group relatedness:  
A blood sample (60 ml) and a nasopharyngeal swab will be collected at the beginning 
(August/September) and end (May/June) of the RSV season. The drawing of blood can be 
moderately painful. The collection of a nasopharyngeal swab can cause a brief moment of 
discomfort. Participants will be asked weekly by telephone (verbal or text message), email or 
telephone app about any signs of respiratory tract infections. In the event of an ARTI two 
nasopharyngeal and one oropharyngeal swab will be collected to perform a direct reverse 
transcriptase polymerase chain reaction (RT-PCR) for RSV and additional analyses if RT-
PCR is positive for RSV. If a participant experiences a RSV positive ARTI, blood will be 
drawn (60 ml) and a nasopharyngeal swab will be collected at the time of the infection and 1-
2 weeks after onset of symptoms. During the course of each ARTI, independent of RSV 
status, participants will be asked to complete a short daily diary in order to score respiratory 
symptoms and quality of life. At inclusion and after approximately one year (+/- 2 months, at 
least after the RSV season) participants are asked to fill in a short questionnaire.  
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None of the RESCEU study procedures is associated with any risk for serious complications. 
However, there is a minimal risk of minor complications due to study procedures (for 
example a nose bleed after a nasopharyngeal swab or bruise after a blood test). 
 
Possible benefit: There is no clear clinical benefit for the participants taking part in this 
proposed study. However, the results of this study aim to support the understanding of the 
burden of RSV disease, which is important for the implication of future preventive and 
therapeutic interventions. 
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1. INTRODUCTION AND RATIONALE 

The RESCEU clinical cohort studies - summary 

The IMI-funded REspiratory Syncytial virus Consortium in EUrope (RESCEU) programme 
includes an observational study to define the burden of disease caused by human respiratory 
syncytial virus (RSV) infection. A total of 4 clinical studies in specific risk groups will be 
performed in several European countries as part of the RESCEU study. The sites of these 
studies were selected because of their experience in acute respiratory tract infection (ARTI) 
and/or RSV research in specific risk groups. 
 
The clinical cohort studies in young children (clinical study 1 and 2, fig. 1) will be conducted 
at the UMC Utrecht (Netherlands), University of Turku (Finland), Servicio Galego de Saúde 
(Spain),  University of Oxford, University of Edinburg and Imperial College London (United 
Kingdom). 
 
The clinical cohort study in older adults (elderly) (clinical study 3, fig.1) will be conducted at 
the UMC Utrecht (Netherlands), University of Antwerp (Belgium) and University of Oxford 
(United Kingdom). 
 
The clinical cohort study in chronic obstructive pulmonary disease (COPD) patients (clinical 
study 4, fig. 1) will be conducted at the UMC Groningen (Netherlands) and Imperial College 
London (United Kingdom). 
 
This protocol is restricted to Clinical Study 3. 
 
Figure 1. Overview of clinical studies embedded in the RESCEU effort and follow up periods 
for included (individual) patients. 

 
0 1 2 3

Passive surveillance
n=9,000

Clinical Study 3 
Elderly

n=1,000

Clinical Study 1
Birth cohort

Active surveillance, 
n=1,000*

Clinical Study 4
COPD
n=500

RSV season

Sampling during respiratory episodes

Frequent questioning to assess acute 
airway symptoms

Serology

Lung function

Annual questionnaire

at birth

at birth

* Blood, respiratory, urine and stool sampling during  acute and convalescent phase of RSV ARTI → Follow-up

Clinical Study 2
Infant case-control

n=500*

Sampling during RSV infection
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Background 

Human respiratory syncytial virus (RSV) causes severe disease in individuals at the 
extremes of the age spectrum and in high risk groups. It was estimated that RSV was 
associated with 34 million cases of acute respiratory tract infection (ARTI), 3.4 million ARTI 
hospitalizations and 55,000 to 199,000 deaths in children <5 years in 2005 worldwide.1 
These estimates were based on limited data and there is a substantial gap in knowledge on 
morbidity and associated healthcare and social costs in Europe. RSV infection in childhood is 
associated with subsequent wheezing and asthma.2-4 These long‐term sequelae pose a 
substantial additional burden on the healthcare system. In addition, RSV is a significant 
cause of ARTI morbidity in elderly and COPD patients.5,6 Most published data on RSV 
disease burden in the elderly (aged >65 years) are from the United States and from hospital 
settings and describe a disease burden similar to non-pandemic influenza A.5 
 
Treatment and prophylaxis options are limited. Mostly only supportive care is available for 
patients with severe RSV ARTI. Ribavirin has been used as treatment, but with limited 
evidence of benefit and is therefore not routinely recommended. Various new RSV vaccines 
and therapeutics could be available in the near future.7 To use these new vaccines and 
therapeutics in the best possible way and to guide their development and implementation, it 
is necessary to determine the burden of RSV disease in Europe to gain better insight in 
disease severity in young children and older adults and the associated societal and 
healthcare costs. 
 
There is a parallel need to assemble clinical resources to identify the correlates of severe 
RSV disease for clinical management, classification of disease severity in clinical trials and 
identification of biomarkers for severe disease, which are currently lacking.8 
 
For this purpose RESCEU (REspiratory Syncytial virus Consortium in EUrope) has been set 
up. RESCEU will perform the first prospective multi‐center study in both older adults and 
children to provide accurate data on RSV disease incidence and sequelae (long‐term airway 
morbidity, including asthma) and economic consequences of RSV infection.  
 
The following document will describe only the protocol for the adult cohort study. The other 
prospective cohort studies are presented in separate protocols for these specific cohorts. 
    
We will prospectively follow-up a cohort of approximately 1,000 older adults  (≥60 years, of 
whom approximately 500 will be ≥75 years) living in the community during one year to obtain 
incidence data on RSV infection, medically attended (MA) RSV infection and hospitalization 
due to RSV. 
 
 
  



Version number: 3, July  29th 2019  8 of 27 

 

 

2. OBJECTIVES  

Table 1. Primary and secondary objectives and associated endpoints. 

 Objectives Endpoints 
Primary • To estimate the incidence of 

RSV MA-ARTI in both inpatients 
and outpatients and overall RSV 
infection-associated ARTI in older 
adults. 

• Incidence rate of RT-PCR 
confirmed RSV infection-
associated MA-ARTI in inpatients 
outpatients and overall RT-PCR 
confirmed RSV in older adults. 
Data collected by using samples, 
medical data from the hospital and 
questionnaires.  

Secondary • To estimate the rate of all-
cause MA (inpatient or outpatient) 
ARTI and related medical 
complications (exacerbations of 
chronic conditions, acute 
cardiovascular events). 

• Incidence rate of all-cause MA 
ARTI or events leading to 
worsening of cardiorespiratory 
status. Data collected by using 
diary, questionnaires. 

 • To estimate the RSV-
associated and all-cause 
mortality. 

• Mortality through the RSV 
season of follow up for RSV-
associated deaths and all cause 
deaths. Data collected by using 
medical data from the hospital and 
questionnaires. 

 • To estimate health care costs, 
health care resource use, 
interruption of normal activities, 
and HRQoL in RSV-associated 
and all-cause MA (inpatient or 
outpatient) ARTI patients. 

• Health care costs and resource 
use, interruption of normal 
activities, and HRQoL in RSV-
associated and all-cause MA 
(inpatient or outpatient) ARTI 
patients. Data collected by using 
diary, questionnaires. 

 • To estimate the incidence of 
RSV-related secondary bacterial 
pneumonia events and their 
association with antibiotic use 
within 21 days after onset of RSV 
infection. 

• Incidence rate of RSV-
associated secondary bacterial 
pneumonia events (defined as 
pneumonia within 21 days after 
RSV infection) and associated 
antibiotic use. Data collected by 
using medical data from the 
hospital, diary and questionnaires. 

 • To collect clinical samples for 
biomarker analysis on possible 
biomarkers which are predictive of 

• Sample collection for biomarker 
analysis. Establish a Biobank for 
identifying potential biomarkers of 
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severe or complicated RSV 
disease in older adults. With these 
clinical samples a biobank will be 
established for identifying 
potential biomarkers of RSV 
disease severity for further 
validation. 

RSV disease severity for further 
validation. 

 • To examine the incidence of 
other respiratory pathogens 
associated with all MA-ARTI  

• Incidence rate of other 
respiratory pathogens associated 
with all MA-ARTI. Data collected 
by using samples.  

 • To estimate the proportion of 
viral ARTI attributable to RSV. 

• Proportion of viral ARTI 
attributable to RSV. Data collected 
by using samples.  

 • To estimate important risk 
factors for RSV infections (by 
severity and healthcare 
utilizations).  

• Important risk factors of RSV 
infection. Data collected by using 
baseline questionnaires. 

 • To determine change in frailty 
over the course of the study 

• Change in frailty over the 
course of the study. Data 
collected by using diary, 
questionnaires. 
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3. STUDY DESIGN 

This will be a multi-country, multicenter, prospective, observational cohort study conducted 
across 2 consecutive winter seasons to determine the incidence of RSV infection, RSV 
associated MA-ARTI and RSV related hospitalization in participants ≥60 years of age, 
recruited from the general population.  
 
These older adults will be recruited from general practitioner (GP) networks between May 
and October of each year for 2 consecutive years based on pre-specified selection criteria 
(see section 4.2 and 4.3). Practice lists will be screened for potentially eligible participants. 
They will be informed by their GP about the study. If they consent that their contact details 
can be given to the study team, interested potential participants will be contacted by a 
member of the study team who will answer any questions they may have about the study.  
When participants are willing to be enrolled in the study, an inclusion visit is booked at the 
beginning of the RSV season (August/September). During the same visit a blood sample and 
a nasopharyngeal sample will be collected and a baseline questionnaire about demographic 
data, medical history, smoking habits and quality of life will be completed.  
During the RSV season (October 1st to May 1st, or longer if RSV is still circulating, based on 
country specific surveillance reports), respiratory tract symptoms will be assessed weekly by 
telephone contact (verbal or text message), email, (daily) telephone app or online 
questionnaire. If the participant experiences an ARTI, the study team will visit the participant 
to collect two nasopharyngeal and one oropharyngeal sample for direct RSV RT-PCR and 
additional analyses. If RSV is positive a blood sample and nasopharyngeal sample will be 
obtained at the time of infection and an additional blood and nasopharyngeal sample will be 
collected 1-2 weeks after the onset of symptoms. At the end of the RSV season (May/June) 
another blood and nasopharyngeal sample will be collected. Individual participants will be 
followed up for one RSV season. After approximately one year (+/-2 months) participants will 
be asked to fill in a questionnaire to finalize follow-up. This questionnaire is about, but not 
limited to, respiratory disease in the past year, changes in living conditions, health status, 
frailty and quality of life. 
An overview of the study design and main procedures is given below (Figure 2). 
 
Figure 2. Overview of study design and main procedures of cohort of older adults. 
 
 

 

*of which n=500 ≥ 75 years
** one sample for direct RSV RT-PCR
RSV respiratory syncytial virus
RT-PCR reverse transcriptase 
polymerase chain reaction 
GP general practitioner

Older adults (≥ 60 years*) 
cohort randomly recruited from 

GP networks
Informed consent for inclusion

Questionnaire at inclusion
and collection of blood, and 
nasopharyngeal sample at 
start and end RSV season 

(Oct and May)

During one RSV 
season: weekly 

contact respiratory 
tract symptoms

If respiratory tract 
symptoms: 

Collection of  
nasopharyngeal and  

oropharyngeal samples**

RT-PCR RSV negative: no 
additional sampling

RT-PCR RSV positive:
Collection of blood sample 

and nasopharyngeal 
sample

Questionnaire at the end of 1 
year (after RSV season) yes

No inclusion

no

Type of contact during study
Informed consent
Contact/questionnaire
Sample collection

n=1000

1-2 weeks after onset of 
symptoms:

Collection of 
nasopharyngeal sample

Blood sample
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4. STUDY POPULATION 

4.1 Population (base)  

Cohort of approximately 1,000 older adults (≥60 years, including approximately 500 ≥75 
years). Participants will be randomly recruited from the database of general practitioners in 
the following countries: the Netherlands (UMCU), Belgium (UA) and United Kingdom 
(UOXF). 
 

4.2 Inclusion criteria for enrolment 

All participants must satisfy ALL the following criteria at study entry:  
- Male and female adults ≥60 years of age (comorbidity, including chronic heart 

disease is not an exclusion criterion) 
- Willing and able to give written informed consent  
- Willing and able to adhere to protocol-specified procedures 

 

4.3 Exclusion criteria for enrolment 

The following criteria should be checked at the time of study entry. If ANY 
exclusion criterion applies, the subject must not be included in the study:  

- Current alcohol or drug abuse or history of unsuccessfully treated alcohol or drug 
abuse within the past year 

- Unable to perform the study procedures 
- Dementia 
- Life expectancy less than 1 year 
- Any known or suspected immunosuppressive condition, acquired or congenital, as 

determined by history and/or physical examination (a more detailed description/list 
can be found in appendix 3). 

- Chronic administration (defined as more than 14 continuous days) of 
immunosuppressants or other immune-modifying drugs within 6 months prior to study 
participation. The use of topical, inhaled, and nasal glucocorticoids will be permitted 
(a more detailed description/list can be found in appendix 3). 

- Previous participation in this study or in a RSV interventional trial (vaccine, antivirals). 
- Planned leave/holiday during the winter season of more than 1 month in total. 

 

4.4 Sample size calculation 

For the primary analysis the ratio between cases of RSV-related hospitalizations and number 
of older adults in the total population will be calculated. In addition, the ratio between the 
cases of MA-RSV infection and the number of older adults undergoing active surveillance will 
be calculated. 

To estimate the incidence of MA-RSV infection and RSV-related hospitalization at an older 
age, a prospective cohort of approximately 1,000 older adults ≥60 is followed for 1 year. For 
sample size calculations a statistic expert of the Julius Support Center was consulted.  
Assuming a yearly MA-RSV incidence of 3,0% based on literature5,9, a sample size of 800 will 
produce a two-sided >95% confidence interval with a symmetric half width of 0.01 
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(Confidence interval formula: Exact, Clopper-Pearson). Accounting for a 10% loss to follow 
up, approximately 1000 elderly will be included in the cohort. 
 
 Patient 
population 

Sites 
Outcome 
 

Persons 
  

RSV 
seasons 
  

Expected  
Incidence 
per year (%) 

95% Confidence Interval 
Half-Width (%) 
 

Older Adults  
(≥ 60 years) 

NL, 
UK, 
BE 

Incidence 
rate of 
MA-RSV 

1,000 1 3,0 5,9 1,9 – 5,0 

 
5. METHODS 

5.1 Study parameters/endpoints (see also Table 1) 

5.1.1 Main study parameter/endpoint 

The primary endpoint is the incidence rate of RT-PCR confirmed medically attended RSV 
infection-associated ARTI in both inpatients and outpatients as well as the incidence of RSV 
in the overall study population of older patients. The incidence rate will also be summarized 
separately for outpatient events and for both inpatient and outpatient events combined 
through the RSV season of follow up. Nasopharyngeal and oropharyngeal swabs collected 
during ARTI episodes during the RSV season will be used for reverse transcriptase 
polymerase chain reaction (RT-PCR) detection of RSV. Pre- and post RSV-season RSV 
serology will be performed in order to capture RSV infected individuals which will be missed 
by active surveillance. In order to analyze the microbiome and transcriptome a 
nasopharyngeal and oropharyngeal swab will be collected pre- and post RSV-season.   

5.1.2 Secondary study parameters/endpoints  

1. The incidence rate of all-cause MA-ARTI or events leading to worsening of 
cardiorespiratory status. The incidence rate will also be summarized separately for 
outpatient events and for both inpatient and outpatient events combined through the 
RSV season of follow up. Subgroup analyses will summarize these endpoints by RSV 
season. 

2. Mortality through the RSV season of follow up for RSV-associated deaths and all 
cause deaths. 

3. Health care costs and resource use for RSV-associated and all-cause MA-ARTI 
(inpatient or outpatient) or events leading to worsening cardiorespiratory status with 
regard to hospital duration, incidence and duration of intensive care unit stay, 
supplemental oxygen use, antibiotic and antiviral use and number of outpatient visits 
(e.g., ER visit, physician office/outpatient visits) and HRQoL.  

4. The incidence rate of RSV-associated secondary bacterial pneumonia events (defined 
as pneumonia within 21 days after RSV infection) and associated antibiotic use will be 
summarized.  

5. Change in frailty over the course of study. 
6. Sample collection for biomarker analysis to investigate possible biomarkers which 

are predictive of severe or complicated RSV disease in older adults. With these 
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clinical samples a biobank will be established for identifying potential biomarkers of 
RSV disease severity for further validation.  

5.2 Randomisation, blinding and treatment allocation 

There is no randomisation, blinding or treatment allocation, because no investigational 
product is being administered in this study.  
 

5.3 Study procedures 

1. Inclusion Visit (August/September) 
At the inclusion visit, after eligibility has been confirmed and fully informed consent 
completed, the following procedures will take place: 

• A baseline questionnaire about, but not limited to, demographic data, medical history, 
risk factors for RSV disease and quality of life will be completed.  

• A blood sample (60 ml) and a nasopharyngeal sample will be collected. 
 

2. Throughout the RSV season (October 1st to May 1st, or longer if RSV is still circulating 
based on national viral surveillance programs): 
Participants will be asked about respiratory symptoms during the RSV winter season by 
weekly contact by telephone (verbally or text message), email, telephone app or online 
questionnaire. If they experience an ARTI, participants are instructed to contact the study 
team. Two nasopharyngeal and one oropharyngeal sample will be collected by home visits 
(or in the doctor’s office when preferred by participant) within 3 days after contact with the 
study team. One nasopharyngeal sample will be used for direct RSV RT-PCR testing. The 
other samples will be stored at -80°C. If RSV is positive a blood sample will be drawn (60 ml) 
and a nasopharyngeal sample will be collected and stored at -80°C. In addition, in case of a 
RSV ARTI, 1-2 weeks after onset of symptoms another blood sample (30ml) and 
nasopharyngeal sample will be collected. During the episode of respiratory disease, 
participants are asked to complete a diary on respiratory symptoms and HRQoL. At the end 
of the episode, participants are asked to complete a questionnaire on medical resource use, 
interruption of daily activities and HRQoL. If participants have been admitted to the hospital, 
a questionnaire about the reason for hospitalization, diagnosis and treatment will be 
completed by the study team using medical data from the admitted hospital. 

 
3. At the end of the RSV Season (May/June) 

• A blood sample (60 ml) and a nasopharyngeal sample will be collected. 
 

4. Approximately one year after inclusion (+/- 2 months).  
• A questionnaire about changes in living conditions, health status and quality of life will 

be completed.  
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Table 2. Overview of sampling of older adults study. 

Moment of 
sampling 

Sample Volume Analysis (minimum 
amount)  

At beginning of RSV 
season (Oct.) 

Serum (venous) 20 ml  RSV serology (350-400 µl)  
Proteome (100 µl)* 

 Paxgene (venous) 10 ml Transcriptome (200 µl)* 
 Whole blood 

(venous) 
30 ml DNA/GWAS (200 µl) 

Epigenetics* 
Cellular immunology# 

 Nasopharyngeal 
swab  

n/a Airway microbiome 
Airway transcriptome* 

ARTI Nasopharyngeal 
swab (2x) and 
oropharyngeal swab 

n/a RSV RT-PCR (qualitative) 
Multiplex RT-PCR 
respiratory viruses 
(quantitative) (pending 
funding) 
(RSV viral (deep) 
sequence analysis) 

RSV ARTI Serum (venous) 20 ml  RSV serology (350-400 µl)  
Proteome (100 µl)* 

 Paxgene (venous) 10 ml Transcriptome (200 µl)* 
 Whole blood 

(venous) 
30 ml Epigenetics* 

Cellular immunology# 

 Nasopharyngeal 
swab  

n/a Airway microbiome 
Airway transcriptome* 
 

1-2 weeks after RSV 
ARTI 

Nasopharyngeal 
swab 

n/a Airway microbiome* 

 Whole blood 
(venous) 

30 ml Cellular immunology# 

At end of RSV 
season (May) 

Serum (venous) 20 ml  RSV serology (350-400 µl)  
Proteome (100 µl)* 

 Paxgene (venous) 10 ml Transcriptome* 
 Whole blood 

(venous) 
30 ml Epigenetics* 

 Nasopharyngeal 
swab 

 Airway microbiome 
Airway transcriptome* 

* and additional RSV related biomarkers 
# in subset of subjects 
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Handling and storage of samples 

All samples will be stored at the site where they are collected (medical center or local 
laboratory):  
• Blood samples will be collected in appropriate tubes as described in table 2 and will be 
stored at -80°C for later analysis. 
• Nasopharyngeal swab: a nasopharyngeal swab will be collected and aliquoted directly in 
3-4 samples of 200 microliter. All aliquots will be stored at -80°C for later analysis 
• Oropharyngeal swab: an oropharyngeal swab will be collected and stored at -80°C for 
later analysis. 
 

5.4 Withdrawal of individual participants 

Participants can withdraw from the study at any time without having to provide a reason if 
they wish to do so and without any consequences for their health care. The investigator can 
also decide to withdraw a subject from the study if they meet the pre-defined exclusion 
criteria (see section 4.3). 
 
Withdrawal of consent: If consent is withdrawn, the participant will not have any further study 
procedures or study observations. All previously collected samples and data will be retained 
and used as planned, unless consent is specifically withdrawn for this. 
 
Lost to follow-up: Participants will be considered lost-to-follow-up only if no contact has been 
established by the time the study is completed such that there is insufficient information to 
determine the subject’s RSV status at approximately 1 year. 
 

5.5 Replacement of individual participants after withdrawal 

After withdrawal of an individual participant he or she will be replaced depending on the 
moment of withdrawal. 
 

5.6 Premature termination of the study 

Not applicable.  

  

6. SAFETY REPORTING 

6.1 Section 10 WMO event 

In accordance to section 10, subsection 1, of the WMO, the investigator will inform the 
participants and the reviewing research ethics committee if anything occurs, on the basis of 
which it appears that the disadvantages of participation may be significantly greater than was 
foreseen in the research proposal. The study will be suspended pending further review by 
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the research ethics committee, except insofar as suspension would jeopardise the 
participants’ health. The investigator will take care that all participants are kept informed.  
 

6.1.1 Adverse events (AEs) and Serious adverse events (SAEs) 
SAEs directly related to one of the interventions (venepuncture, nasopharyngeal or 
oropharyngeal swab) will be registered. Only these SAEs will be registered, as this is a non-
interventional, low risk, observational study. AEs directly related to one of the interventions 
(for example a nose bleed after a nose swab or bruise after a blood test) will not be 
registered.  

6.1.2 Suspected unexpected serious adverse reactions (SUSAR) 
NA 

6.1.3  Annual safety report 

NA 
 

6.2 Follow-up of adverse events 

All AEs and SAEs will be followed until they have abated, or until a stable situation has been 
reached. Depending on the event, follow up may require additional tests or medical 
procedures as indicated, and/or referral to the general physician or a medical specialist. 
SAEs need to be reported till end of study within the Netherlands, as defined in the protocol.  
The investigator will report the SAEs through the web portal ToetsingOnline to the accredited 
METC that approved the protocol, within 7 days of first knowledge for SAEs that result in 
death or are life threatening followed by a period of maximum of 8 days to complete the initial 
preliminary report. All other SAEs will be reported within a period of maximum 15 days after 
the investigator has first knowledge of the serious adverse events. As mentioned in section 
6.1.1, only SAE directly related to one of the interventions will be registered.  
 

6.3 Data Safety Monitoring Board (DSMB)   

No Data Safety Monitoring Board is needed. However, there will be 3 Advisory Boards, which 
will act as consultative bodies for ethical, scientific and technical matters.  
The following advisory boards will be formed by external experts:  

• International Scientific Advisory Group (ISAG) 
• RESCEU Ethics Advisory Committee (EAC)  
• RESCEU Patient Advisory Board (PAB). 

See also appendix 1 for a detailed description of the governance structure of RESCEU. 
 
 
7. STATISTICAL ANALYSIS 

Descriptive statistics will be used to describe the incidence rate of hospitalization for RSV 
and MA-RSV infection in the cohort of older adults. Demographic parameters, clinical 
parameters and outcome and laboratory test results will be displayed as categorical data with 
percentages or continuous variables with mean (+/-SD) and/or median (interquartile range). 



Version number: 3, July  29th 2019  17 of 27 

 

 

Comparisons between groups will be performed using chi-square for categorical variables, 
Student-t-test for normally distributed continuous variables or Mann-Whitney U test for not 
normally distributed continuous variables. Multivariate regression analysis will be performed 
to analyse multiple risk factors for RSV disease.  
Statistical analyses will be performed using SPSS version 20 or a more recent version or 
with R statistical software version 3.0.1 or higher. 
 
8. ETHICAL CONSIDERATIONS 

8.1 Regulation statement 

The study will be conducted according to the principles of the Declaration of Helsinki 
(www.wma.net) and in accordance with the Medical Research Involving Human Subjects Act 
(WMO) and other guidelines, regulations and Acts. 
 
The recruiter will explain the nature of the study and will inform the participant that 
participation is voluntary and that the participant can withdraw from the study at any time. 
Written informed consent will be obtained from each participant prior to any study procedure. 
A copy of the signed consent form will be given to every participant and the original will be 
maintained by the research team. 
 

8.2 Recruitment and consent 

General practice patient lists will be screened for potentially eligible participants (see section 
4.2 and 4.3). The latter will be informed by their GP about the study. If they are interested in 
taking part their contact details will be given to the study team. Interested potential 
participants will be contacted by a member of the study team who will answer any questions 
they may have about the study and if they are still interested booked in for an inclusion visit. 
Recruitment procedures can be adapted to local circumstances and regulations. 
Participants that report a pneumonia during the study, or have missing data concerning a 
medically-attended ARTI, are asked additional informed consent to perform a medical notes 
review. This notes review includes amongst others obtaining report of physical examination, 
performed scans (chest X-ray), blood testing (CRP/ESR), prescription of medication (such as 
antibiotics or respiratory medication) and clinical diagnoses made by the physician. A 
medical notes review will be performed only in these specific cases in order to obtain or 
validate this information which is key for the primary and secondary study outcomes. 
   
 

8.3 Benefits and risks assessment, group relatedness 

• Nasopharyngeal swab: A small swab will be introduced deep into the nose and some 
mucus will be collected. The procedure can cause a brief moment of discomfort, 
however, the duration of this procedure is less than 10 seconds and the swab is very 
soft. Trained personnel will perform this. Minor complications (for example nose 
bleed) have been described, but are rare.  
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• Oropharyngeal swab: A small swab will be introduced into the mouth towards the 
oropharynx and some mucus of the oropharynx will be collected. This is a non-
invasive technique. The procedure can cause a brief moment of discomfort, however, 
the duration of this procedure is less than 10 seconds and the swab is very soft. 
Trained personnel will perform this. 

• Venipuncture: Drawing venous blood is moderately painful. Trained personnel will 
perform this. Minor complications like bruising have been described. 

 
There is no clear clinical benefit for the participants taking part in this proposed study. 
However, the results of this study aim to support the understanding of the burden of RSV 
disease, which is important for the implication of future preventive and therapeutic 
interventions. 

8.4 Compensation for injury 

Due to the type of study, observational with non-invasive diagnostic procedures without 
major complications, as previously described, no serious adverse events are to be expected 
and participating in the study is with minimal risks. Therefore we request dispensation from 
the statutory obligation to provide insurance.  
 
9. ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION 

9.1 Handling and storage of data and documents 

Full data management will be performed by Julius Center. Data will be stored in a cloud-
based database. Data will be anonymized before they enter the database. Each participant 
will receive a unique identification number, which cannot directly be traced back to the 
participant. The study team will keep a participant identification code list to trace data to an 
individual participant, if necessary. Data will be kept for at least 15 years. The handling of 
personal data will be in compliance to local regulations.  
 
Data management of this study will be performed by a professional and experienced data 
management team. This team will coordinate and implement a high quality IT-infrastructure 
that will be necessary for the collection, controlling and reporting of the research data of this 
study. 
  
A GCP compliant electronic data capture (EDC) system will be used to guarantee a correct, 
complete and consistent data collection. Web-based case report forms will be developed and 
implemented on the EDC system. By using comprehensive data validation checks within 
these forms, only data of high quality can be submitted to the study database. The forms, 
integrated into the EDC system, can easily be accessed by a standard web browser.  
 
The data management system facilitates the collection of data, supports the monitoring 
processes and provides real time progress reports for management of the study. After last 
patient out, the database can rapidly be closed and data made available for further analysis 
and publication purposes.   
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The system meets all GCP guidelines for electronic data collection in terms of protecting data 
integrity and securing the information collected. This means, among other things, that users 
will get a role based access to the system after they have logged-in using their own 
username and password. The system will log all data entry steps with timestamps, update 
reasons and user information. The role based access to the system will avoid unauthorised 
data access and prevents that users perform actions that they are not allowed to do. Data 
from the EDC system will be transferred over the internet using secured data communication 
protocols. Data will be stored automatically and regularly back-ups will make sure that data 
never will be lost. Databases and web servers will be hosted in data centers that meet the 
highest possible security requirements.  
 

9.2 Monitoring and Quality Assurance  

Monitoring of the conduct of the study will be performed according to GCP guidelines at 
initiation and once yearly for the duration of the study. Monitoring is explained in more detail 
in the site specific separate monitoring plan. 
 

9.3 Amendments  

Amendments are changes made to the research protocol after a favourable opinion by the 
accredited METC has been given. All amendments will be notified to the METC that gave a 
favourable opinion. All substantial amendments will be notified to the METC. Non-substantial 
amendments will not be notified to the accredited METC, but will be recorded and filed by the 
sponsor.  

 

9.4 Annual progress report 

The sponsor/investigator will submit a summary of the progress of the trial to the accredited 
METC once a year. Information will be provided on the date of inclusion of the first subject, 
numbers of subjects included and numbers of subjects that have completed the trial, serious 
adverse events, other problems, and amendments.  
 

9.5 Temporary halt and prematurely end of study report 
 
The sponsor will notify the METC immediately of a temporary halt of the study, including the 
reason of such an action.  
 
In case the study is ended prematurely, the sponsor will notify the accredited METC within 15 
days, including the reasons for the premature termination. 
Within one year after the end of the study, the investigator/sponsor will submit a final study 
report with the results of the study, including any publications/abstracts of the study, to the 
accredited METC.  
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9.6 End of the study 

The investigator/sponsor will notify the accredited METC of the end of the study within a 
period of 8 weeks. The end of the study is defined as the moment that the last included 
participant has been followed up for 12 months.  
 

9.7 Public disclosure and publication policy 

Results of this research are disclosed unreservedly.  
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10. APPENDIX 1: Governance structure of RESCEU 

RESCEU will adopt a governance model that will promote the active participation of national 
public health agencies, academia and pharmaceutical companies (EFPIA) in order to 
achieve maximum collaboration and data sharing. The management structure of RESCEU 
has been developed to respond to the needs of an international large-scale multi-stakeholder 
project. It is based on a traditional management structure adapted to the particular attributes 
of RESCEU.  
 
Managing an organisation like RESCEU can be challenging due to the size of the project, its 
ambition, the variety of activities and their interdependencies. The project aims to harmonise 
the interests of the public and EFPIA partners. Therefore, a strong internal trust and 
communication interface is crucial to setting the project up for success.  
 
The project is composed of complementary, as well as parallel activities, with strong inter-
dependencies between critical work packages outputs. This will require the need for a 
detailed time schedule for many of the tasks, which will need close monitoring and 
communication between team members to avoid bottlenecks and to allow effective progress 
of deliverables.  
 
The management structure needs to be a balance between a simplistic standard scheme 
(which will not be able to address the needs of a project of this level of complexity) and an 
excessive super-structure (that would impose a cumbersome bureaucracy to the project and 
thus impede its scientific and technical progress).  
 
Taking into account these project characteristics, the management structure proposed for 
RESCEU is based on a multi-level organisation that balances:  

• The fulfilment of the work plan per se.  

• The management of trade-offs affecting scope, quality, time and cost.  

• The primary focus needed on critical activities that aim to ensure the achievement of 
milestones and that contribute to strategic objectives.  

• The relationships and trust amongst partners, including conflict resolution.  

• The quality and efficiency with which the project activities are carried out.  

• The appropriate implementation of the Consortium Agreement, with careful attention 
to the governance procedures, intellectual property policy and the related use of 
results.  

• The implementation of the Grant Agreement, including administrative and financial 
elements.  

• The creation and management of a wider scientific forum encompassing interested 
organisations beyond the project partnership (Associate Partners).  

 
Taking into account the above, a management structure has been designed with the 
following components included:  

• RESCEU Forum (RF): forum for discussion, dissemination and scientific community-
building within the project. The RF will consist of the project partners (Beneficiaries) 
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and the Associate Partners and may be convened by electronic means or face-to-
face with the purpose of stimulating discussion and promoting dialogue on scientific 
issues. The RF will not have decision-making powers.  

• General Assembly (GA): body composed of all Beneficiaries participating in the 
project, with the ultimate decision-making responsibility in matters affecting the overall 
project strategy and composition of the consortium. The GA will meet annually and 
will adopt decisions by majority – each partner having a vote-, except in cases were 
unanimity is required according to IMI rules.  

• Steering Committee (SC): leadership team with 50/50 vote allocation between 
EFPIA/non-EFPIA members, composed of WP (Co-) Leads (from academia and 
EFPIA) or their designated representatives. The SC is responsible for decision 
making on most issues related to project execution, technical development decisions, 
work plan updates, and effort/budget re-assignment in order to pursue optimal 
efficiency. Meetings will take place regularly, typically every two months. The 
attendance of one representative from each WP will be required for quorum. 
Decisions will be determined by majority vote of attendees.  

• Operations Team (OT): executive group composed of the Coordinator, the Project 
Leader and the Project Manager (but not restricted to those), responsible for the day-
to-day operational and technical aspects of the project. The OT will meet frequently 
(i.e. bi-weekly by teleconference) to monitor the project progress and to address any 
issues that may arise.  

• Project Management Office (PMO): team dealing with the day-to-day management 
of the project. Regular meetings, mostly by teleconference, will be established to 
appropriately follow up on management matters.  

• Task Forces: Result-oriented ad-hoc teams will be created as needed, with a clear 
and exclusive mission of studying/resolving any issues between WPs.  

• Advisory Boards: consultative bodies for ethical, scientific and technical matters. 
RESCEU intends to establish three advisory boards formed by external experts: the 
International Scientific Advisory Group (ISAG), the RESCEU Ethics Advisory 
Committee (EAC) and the RESCEU Patient Advisory Board (PAB).  
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Figure 3. Governance structures in RESCEU. 
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12. APPENDIX 2: Glossary of Terms 

According-To-Protocol (ATP) cohort: This cohort will include all cases enrolled in the 
study who meet the criteria defined in the protocol for the considered analysis.  
 
Acute respiratory tract infection (ARTI): symptoms of an upper and/or lower respiratory 
tract infection, such as runny or blocked nose, coughing, fast breathing, chest indrawing, 
shortness of breath, low oxygen saturation. 
 
Cohort study: A form of epidemiological study where subjects in a study population are 
classified according to their exposure status/disease and followed over time (prospective/ 
retrospective) to ascertain the outcome(s). 
 
Epidemiological study: An observational or interventional study without administration of 
medicinal product(s) as described in a research protocol. 
 
Evaluable: Meeting all eligibility criteria, complying with the procedures defined in the 
protocol, and, therefore, included in the According-To-Protocol (ATP) analysis (see Section 
9.3 for details on criteria for evaluability). 
 
Health Burden: Burden of the disease imposed on the study population in terms of 
incidence of the disease and associated healthcare utilization in any healthcare setting. 
 
Healthcare settings (Healthcare Utilization): Primary, secondary and tertiary care settings 
such as self-care with over-the-counter [OTC] drugs, general practitioner (GP) visits, 
emergency room (ER) visits, hospital visits, etc. 
 
Interventional Human Subject Research: 
Studies in which participants are administered medical care, medicinal products and/or 
medical/scientific procedures as described in a research protocol. 
 
Lost-to-Follow-up is defined as no contact by the subject’s parent(s)/LAR(s) over the period 
of 3 planned contacts and/or 2 months and after a final attempt has been made by mail. 
Once this has been reached, the subject is censored at the time of last contact. 
 
Sponsor: The sponsor is the party that commissions the organisation or performance of the 
research, for example a pharmaceutical company, academic hospital, scientific organisation 
or investigator. A party that provides funding for a study but does not commission it is not 
regarded as the sponsor, but referred to as a subsidising party. 
 
Prospective study: A study in which the subjects/cases are identified and then followed 
forward in time in order to address one or more study objectives. 
 
Research protocol: A document that describes the objective(s), design, methodology, 
statistical considerations, and organization of a study. The protocol usually also gives the 
background and rationale for the study, but these could be provided in other protocol 
referenced documents.  
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Seroprevalence: The total number of cases within the study population at a specific time 
that test positive for the disease based on blood serum specimens. 
 
Study population: Sample of population of interest.  
 
Sub-cohort: A subgroup of the total cohort of study participants for whom the planned study 
procedures are different from those planned for the other study participants. 
 
Participant: Term used throughout the protocol to denote an individual who has been 
contacted in order to participate or participates in the epidemiological study or a person 
about whom some medical information has been recorded in a database. 
 
Participant number: A unique number identifying a subject, assigned to each participant 
consenting to participate in the study. 
 
Surveillance: The ongoing systematic collection, collation, analysis, and interpretation of 
descriptive epidemiological health data on a specific disease. Surveillance can monitor 
incidence and/or prevalence, and/or inform about when and where health problems are 
occurring and who is affected. 
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13. APPENDIX 3: Clarification of exclusion criteria based on immunosuppression 

Exclusion criteria based on immunosuppression related exclusion criteria are as follows: 
 

• Exclusionary immunosuppressive conditions: “Any known or suspected 
immunosuppressive condition, acquired or congenital, as determined by history 
and/or physical examination.” 

• Exclusionary immunosuppressive medications: “Chronic administration (defined as 
more than 14 continuous days) of immunosuppressants or other immune-modifying 
drugs within 6 months prior to study participation. The use of topical, inhaled, and 
nasal glucocorticoids will be permitted.” 

 
Below is a non-exhaustive list of immunosuppressive conditions and immunosuppressive 
medications/therapies that are exclusionary according to above two exclusion criteria: 
 

A) Potential subjects with HIV infection, regardless of whether the subject is 
receiving anti-retroviral treatment.  

B) Potential subjects with congenital immunodeficiencies.  
C) Potential subjects with active leukemia, lymphoma, or other hematologic 

malignancy according to following criteria: 
i. Disease known to be present and active (previously treated patients with no 

evidence of active disease in the previous 6 months are acceptable, provided 
they meet the requirements for no ongoing cytotoxic drug therapy). 

ii. With or without ongoing therapy. 
D) Potential subjects with any prior history of hematopoietic stem cell transplantation. 
E) Potential subjects with certain medical conditions (for example, but not limited to, 

solid tumors/malignancies, or solid organ transplant recipients) requiring any of 
the following ongoing: 
i. Cytotoxic drug therapy ongoing or within 6 months prior to study participation 
ii. Systemic glucocorticoids in excess of the limits of the protocol (≥10mg of 

prednisone per day or equivalent for more than 14 continuous days within 6 
months prior to study participation) 

iii. Chronic immunosuppressant therapies ongoing or within 1 month prior to 
study participation to manage solid organ transplants: Calcineurin Inhibitors 
(e.g. Tacrolimus and Cyclosporine), Antiproliferative agents (e.g. 
Mycophenolate Mofetil, Mycophenolate Sodium and Azathioprine), mTOR 
inhibitor (e.g. Sirolimus, Tacrolimus), and/or steroids (e.g. prednisone) 

F) Potential subjects with end-stage renal failure or hepatic failure  
 
The following potential subjects should NOT be excluded from participation: 

1) Potential subjects with known or suspected "autoimmune diseases" who are 
untreated or treated with immunomodulatory monoclonal antibodies/biologicals 
and who have NOT had opportunistic infections. 

 


	5. Supplement Research Protocol RESCEU Older Adult Study.pdf
	2. OBJECTIVES
	3. STUDY DESIGN
	4. STUDY POPULATION
	4.1 Population (base)
	4.2 Inclusion criteria for enrolment
	4.3 Exclusion criteria for enrolment
	4.4 Sample size calculation
	5.1 Study parameters/endpoints (see also Table 1)
	5.1.1 Main study parameter/endpoint
	5.1.2 Secondary study parameters/endpoints

	5.2 Randomisation, blinding and treatment allocation
	5.3 Study procedures
	5.4 Withdrawal of individual participants
	5.5 Replacement of individual participants after withdrawal
	5.6 Premature termination of the study

	6. SAFETY REPORTING
	6.1 Section 10 WMO event
	6.1.1 Adverse events (AEs) and Serious adverse events (SAEs)
	6.1.2 Suspected unexpected serious adverse reactions (SUSAR)
	6.1.3  Annual safety report

	6.2 Follow-up of adverse events
	6.3 Data Safety Monitoring Board (DSMB)

	7. STATISTICAL ANALYSIS
	8. ETHICAL CONSIDERATIONS
	8.1 Regulation statement
	8.2 Recruitment and consent
	8.3 Benefits and risks assessment, group relatedness
	8.4 Compensation for injury

	9. ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION
	9.1 Handling and storage of data and documents
	9.2 Monitoring and Quality Assurance
	9.3 Amendments
	9.4 Annual progress report
	9.5 Temporary halt and prematurely end of study report
	9.6 End of the study
	9.7 Public disclosure and publication policy

	10. APPENDIX 1: Governance structure of RESCEU




