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Executive summary 
A standardized and robust global Respiratory Syncytial Virus (RSV) surveillance system is important to 

better understand the seasonality of RSV infections and support the programmatic need for future 

introduction of RSV vaccines. Following a series of consultations with RSV experts organized by the WHO 

Global Influenza Program (GIP), a draft WHO global strategy for RSV surveillance was developed in June 

2016. The WHO Global RSV Surveillance Strategy (World Health Organization 2017) was developed with 

standards specific to RSV surveillance using the functioning mechanisms and infrastructure of the WHO 

Global Influenza Surveillance and Response System (GISRS)1 . The GISRS network comprises 153 

institutions in 114 countries, of which, National Influenza Centers (NICs) form the backbone. With a 

strategy identified to build on GISRS as the most cost-effective approach for global RSV surveillance, a 

two-year Global RSV Surveillance Pilot (2017-18) was rolled out in 2016 in 14 countries representative of 

the six WHO regions. The Pilot is an integrated epidemiological and laboratory surveillance coordinated 

by WHO in sentinel sites engaged in ARI, SARI and ILI surveillance. Each Pilot country selected several 

sentinel sites which would collect and send specimens to the National Influenza Centre (NIC) to test for 

RSV. In addition, WHO identified three reference laboratories for RSV. After one-year of 

implementation, a meeting was held in December 2017 to review the progress and early outcomes of 

the Pilot. This meeting brought together 61 participants from six WHO regions, including the laboratory 

and surveillance focal points, international RSV experts, MOH officials, global and regional partners and 

other entities. The objectives of the three-day meeting were to review the progress, early outcomes, 

review the strategy for any mid-course corrections, discuss challenges, develop plans for estimating 

incremental costs, and discuss strategies for sustainability. 

Progress and accomplishments of the Pilot included the functioning of three RSV Reference Laboratories 

under the Terms of Reference for WHO RSV Reference Laboratories2, the establishment of an External 

Advisory Group, the expansion of sentinel sites to include young children and elderly, standardization of 

RSV molecular testing, the adaption of the WHO FluMart data platform for reporting of case-based RSV 

surveillance data, and the development of a RSV website under the WHO Global Influenza Program 

website. Preliminary results from surveillance of over 13,000 respiratory specimens from across all age 

groups using extended SARI and ARI case definition (including apnea and sepsis in young infants) which 

has been shown to be more sensitive for RSV, were analyzed. Results showed the highest burden of RSV 

(93%) in children under-five years especially infants less than 6 months and those less than 2 years of 

age. Percent positivity for RSV infection was highest (29% and 16%) at 0 - <6m and 6m - <5y ages 

respectively. Increased RSV activity preceded and / or overlapped with that of influenza and coincided 

with the rainy season in the tropics and colder months in the temperate zone. The inclusion of either 

history of fever or measured fever significantly reduced the odds ratio and the sensitivity to detect RSV 

hospitalization infection across all age groups. Apnea and sepsis were found to be highly specific for 

detection of RSV in infants less than 6 months of age. The implementation of RSV surveillance using the 

GISRS system did not adversely impact influenza surveillance. Key challenges reported by countries 

included the use of the extended SARI case definition by physicians in the early phase of the pilot, 

recruitment of the required sample size in the different age groups, incompleteness of some clinical 

data and difficulties and delays in reporting. The need to consider RSV sub-typing for a better 

                                                           
1 http://www.who.int/influenza/gisrs_laboratory/en/ 
2 http://www.who.int/influenza/rsv/RSV_TOR_Lab_20170504.pdf?ua=1 
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understanding of the circulating RSV types and disease severity, and the role of sequencing to generate 

baseline evidence to monitor escape mutations following vaccine introduction were discussed. 

Follow up actions proposed included 1) to publish key outcomes as scientific manuscripts in peer-

reviewed journals, 2) to improve data completeness and data quality, 3) to collect denominator-related 

data from countries to allow estimation of RSV associated hospitalization burden, 4) to develop an 

estimate of incremental costs of adding RSV surveillance to routine influenza surveillance, and 5) to use 

the outcomes of the pilot to refine the WHO RSV surveillance strategy as necessary. The mid-term 

review meeting concluded that RSV Pilot had progressed well and had generated valuable experience 

for long term RSV surveillance.  
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Introduction 
Respiratory Syncytial Virus (RSV) is one of the leading causes of acute lower respiratory infection with an 

estimated 59,600 in-hospital deaths per year in children younger than 5 years (Shi et al. 2017). The WHO 

Global RSV Surveillance based on the established infrastructure of the Global Influenza Surveillance and 

Response System (GISRS) was launched as a Pilot in 2016 in 14 countries representing all six WHO 

regions. The goal of global RSV surveillance is to generate evidence through standardized surveillance 

described in the WHO Global RSV Surveillance Strategy (World Health Organization 2017). Each 

participating country was required to test up to 1000 respiratory specimens annually using an extended 

SARI or an ARI case definition that did not require fever as a criterion, for hospital and community-based 

surveillance respectively. The WHO data platform for influenza was adapted to receive case-based 

epidemiological, clinical and virology data. In December 2017 the WHO Meeting of Mid-term Review of 

the RSV Surveillance Pilot was held at PAHO to assess the progress, discuss implementation challenges, 

review early outcomes, and determine the need to adjust the RSV surveillance strategy.  The meeting 

brought together 61 national and international experts from all six WHO regions. 

The RSV landscape 
Significant knowledge has been gained from over 60 years of research on RSV pathogenesis, risk factors, 

and vaccine development (Simões et al. 2015). RSV infection in healthy pre-term infants is associated 

with recurrent wheeze and an increased risk for asthma in early childhood. Infants with chronic lung 

disease and congenital heart disease are particularly susceptible to developing severe RSV disease 

necessitating re-hospitalization and medical therapy, including supplemental oxygen and mechanical 

ventilation, following discharge from Neonatal Intensive Care Units (Pérez‐Yarza et al. 2015). The REGAL 

(RSV evidence—a geographical archive of the literature) series provides a comprehensive review of the 

published evidence in the field of respiratory syncytial virus (RSV) in Western countries over the last 20 

years. Risk factors for RSV-associated hospitalization include age less than 10 weeks at the onset of RSV 

season, presence of school-age siblings, day care attendance and smoking during pregnancy. The 

importance of neutralizing antibodies to Prefusion F (pre-F) protein in protection is well documented. 

Although pre-F is the major viral target for monoclonal antibody to RSV, the G protein is also important. 

Maternally derived RSV-specific antibodies play a role in protection against RSV infection in early life. 

Antibodies directed to pre-F, followed by antibodies directed to G, can modulate RSV disease severity in 

young infants. Palivizumab remains the only product licensed for RSV prophylaxis, and only available for 

high-risk infants. For the general population, there are several promising vaccines and monoclonal 

antibodies in various stages of clinical development, with the aim to significantly reduce the global 

healthcare impact of RSV infection (Shi et al. 2017). 

RSV is one of the most common pathogens in the first year of life with 30.5 million episodes of infection 

and 6 million episodes of severe acute lower respiratory infection (ALRI). Most of the data from 

developing countries remains unpublished (Nair et al. 2010). Overall, 3.3 million RSV-associated ALRI 

hospitalizations are estimated globally. A review of 41 studies shows the hospital case fatality ratio (CFR) 

to be highest in the lower income or lower middle-income countries indicative of the poorer access to 

healthcare and health seeking behavior in lower middle- income countries (Nair et al. 2010). Overall RSV 

mortality estimates are limited by the number of data points and lack of national level pneumonia 

mortality estimates in infants. Improved overall mortality estimates through modelling will require data 
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on pneumonia mortality in <5y children and RSV transmission. RSV mortality is likely to be 

overestimated due to the attribution of all excess ALRI mortality during RSV season to RSV (Weinberger 

et al. 2015). On the other hand, RSV mortality is likely to be underestimated due to exclusion of 

secondary bacterial infection post RSV-ALRI. There is a need for adjustment for shared seasonality with 

influenza with application of a mean inflation factor. It was noted that in general national ALRI mortality 

estimates for infants were needed as one did not exist. It was not possible to directly model RSV-ALRI 

mortality estimates for infants. However, if proportion of RSV-ALRI mortality (by age group) in the out-

patient (community) clinics was similar in-hospital settings, then the overall RSV mortality in infants 

could be as high as 86,000 (69,000 to 109,000). There is a need to improve global mortality estimates at 

the community level. This can be achieved using a site-specific mortality multiplier derived from site-

specific overall and in-hospital RSV mortality. It was proposed that this closing this gap would require 1) 

community mortality surveillance with a hospital arm such as CHAMPS, 2) use of hospital and 

community mortality data from the same sites to give reliable multipliers, and 3) the use of data on 30-

day post RSV mortality for post RSV secondary bacterial infection. 

The PATH RSV Vaccine Project focuses on advancing RSV vaccine development through the monitoring 

of the RSV prevention landscape and RSV assay standardization 3. Immunization trials address maternal, 

infant and adult immunization strategies. The target populations for RSV prevention include pregnant 

women, children 0 to 23 months (risk of severe disease), young and school age children and the elderly.  

Strategies for children 0 to 23 months include the priming of B cell responses to neutralization - sensitive 

epitopes and the induction of Th1- based T cell responses. For young and school age children and the 

elderly the approach includes the boosting of neutralizing antibodies and CD8 T cell responses. Vaccines 

to protect RSV experienced infants, children, and adults including pregnant women act by boosting pre-

existing immunity. These include protein-based vaccines, nucleic acid vaccines and gene-based vector 

vaccines. The option of gene-based vector vaccines avoids concerns of live-attenuated vaccines or risk of 

enhanced disease with subunit approaches. Additional options to protect RSV naïve neonates and 

infants include passive immunization and immunoprophylaxis using monoclonal antibodies. RSV protein 

targets for vaccines in clinical trials include the F protein, SF Protein, M2-2 protein, N protein, NS2 

protein and G protein. The WHO RSV Vaccine and Monoclonal Antibody Pipeline Tracker tracks the 

status of clinical trials and reporting of results. The RSV Prevention Context product development 

timeline allows for the estimation of lag times from licensure to policy, finance, and implementation 

milestones. The Advancing Maternal Immunization initiative by PATH in collaboration with WHO focuses 

on establishing a framework for informing, coordinating, tracking, and contributing to global efforts to 

advance RSV maternal immunization. 

Participants acknowledged the significant advances in the clinical development and the potential 

imminence of the RSV vaccine for children via maternal immunization. Information from the global RSV 

surveillance pilot will be important to better understand RSV seasonality and age groups at risk to 

enable countries to make informed decisions on immunization policy and RSV vaccine introduction. The 

immune response to RSV in older adults is still not fully understood. The results from the RESOLVE RSV-F 

vaccine phase 3 RSV vaccine trial for older adults 4 were unexpected. A review did not indicate issues 

with trial execution, data integrity or product quality. The inability to demonstrate vaccine efficacy could 

                                                           
3 https://path.azureedge.net/media/documents/PATH-AMIRoadmap_01.16.19_web.pdf 
4 https://clinicaltrials.gov/ct2/show/study/NCT02608502 
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possibly have been due to a mild RSV season in older adults. The need to target the younger age-groups 

was noted. The variability in RSV seasonality between and within countries, risk factors, and age group 

heterogeneity, could potentially affect the effectiveness of new products. Maternal immunization with 

RSV vaccine will provide passive protection to the newborn with the highest RSV burden although the 

level of antibodies may not be enough after 3 months age. In mothers with pre-existing antibodies the 

resulting protection may be improved. Although there have been some unexpected failures in RSV 

vaccine development, there have also been significant advances. Continued research and development 

of RSV vaccines is encouraged. 

RSV surveillance – progress so far 
The WHO strategy for the RSV surveillance was reviewed. Significant progress had been made since its 

launch in 2016 despite timeline delays associated with supply and customs clearance of reagent 

shipments to a few countries. Nine countries commenced RSV testing in January 2017 and another four 

by May 2017. Germany, Oman and Cambodia experienced challenges in adoption of the RSV case 

definition and/or lack of local resources early on and deferred participation in the Pilot. Australia and 

Thailand subsequently joined the Pilot in the latter part of 2017. 

The key activities during 2017 included the establishment of the external advisory group, terms of 

reference for the RSV reference laboratories, supply of reagents and proficiency panels to countries by 

CDC and IRR, successful completion of the RSV molecular external quality assessment, roll-out of RSV 

surveillance by the pilot countries, adaption of the WHO FluMart data platform to receive case-based 

RSV epidemiological, clinical and laboratory data, the development of interactive web-based dashboards 

for RSV surveillance outputs. A RSV rtRT-PCR assay and CDC RSV External Quality Assessment (EQA) 

Proficiency Panel which consisted of 20 unknown RSV types and strains (historical and contemporary) 

was used for the standardization of molecular testing in Pilot countries. All countries participated in the 

CDC RSV EQA. The Reference Laboratories and countries which joined the Pilot in the latter half of 2017 

validated their RSV molecular testing capacity through the Quality Control for Molecular Diagnostics 

(QCMD) RSV EQA which was also validated against the CDC EQA. Four countries opted to continue use of 

their existing RSV commercial or laboratory developed assay after these were validated against the CDC 

RSV rtRT-PCR Assay. Three countries were advised to switch to the CDC RSV rtRT-PCR assay due to 

slightly low sensitivities of assays in previous use. In the UK there were laboratories purchasing EQA 

panels from external providers that were associated with false negatives. The decreased sensitivity may 

be associated with genetic drift as documented by J Otieno et al (Otieno et al. 2017). The importance of 

the inclusion of recent circulating strains in RSV EQA proficiency panels was emphasized. 

A sequential single-plex RSV and Influenza testing algorithm was used by 10 countries and multiplex PCR 

by 4 countries. Nine countries used the CDC RSV rtRT-PCR Assay, whereas commercial assays (Fast track 

and Amplisense) and laboratory developed tests (LDT) were used by five countries. Extraction methods 

included QIAamp® Viral RNA Mini Kit, MagnaNA Pure, Nucliesense Easy Mag, Mag Max and Guanidin 

thyocianate extraction. Amplification platforms successfully validated included ABI 7500/ 7500 FAST, ABI 

Step One, and Light Cycler 480. Though optional, six countries did RSV typing. Frequency of reporting of 

RSV results varied from weekly to monthly. 
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Missing data was identified for some variables including birth date (in the elderly), control test markers 

(RNAse P and RSV CT values). Although countries were required to submit and test 20 samples per week, 

total ± 1000 samples per year across all age groups, some countries fell short of the weekly target. The 

distribution of samples across the 4 age groups was not equal. Gaps were also identified in the reporting 

of some clinical variables, with uploading of data to FluMart often being late. Countries were 

encouraged to monitor adequacy of testing specimens across all age groups, data quality, completeness, 

regularity and timeliness of reporting of RSV data. There were no issues with staff acceptance of 

integration of RSV testing.  

Implementation was initiated in December 2016 with the number of sentinel sites per country ranging 

from 1 to 9. Argentina, Brazil, Chile, Egypt and the Russian Federation screened patients across all ages 

admitted to sentinel hospitals whereas Australia and Canada screened pediatric hospital admissions 

only. Côte d’Ivoire, India, Mongolia, Mozambique, South Africa and Thailand screened patients across all 

ages in both sentinel hospitals and outpatient clinics. The United Kingdom of Great Britain and Northern 

Ireland screened patients across all ages attending sentinel General Practitioner clinics and pediatric 

admissions in sentinel hospitals situated in England. Children accounted for 75%, adults, 16% and elderly 

9% of cases. As of 18 December 2017, 8,702 ILI/SARI cases had been uploaded to FluNet of which 1,412 

RSV were positive (16% positivity).  As this was a mid-term assessment details of preliminary analysis of 

results by age-groups are not presented in this report. 

Challenges identified prior to the implementation included the variation of respiratory definitions used 

in surveillance. This challenge was overcome with the adoption of the extended SARI case definitions to 

include cases without fever. The introduction of the extended case definition did not affect the existing 

SARI and ILI definitions for influenza surveillance. In addition, the number of sentinel sites were 

extended where necessary to include sampling of young children. 

Although most Pilot countries used similar amplification platforms, RSV commercial or in -house 

molecular detection assays were already in use by some laboratories prior to the Pilot. Standardization 

of laboratory testing through validation against a gold standard CDC assay and EQA was implemented to 

ensure comparability of results. Reporting of results and case-based data from countries was also 

standardized through formatted templates uploaded to FluMart data platform which was adjusted to 

include case-based RSV epidemiological, clinical and virological data. Countries acknowledged the 

ongoing and timely technical support from WHO in resolving difficulties associated with data reporting. 

Other challenges included inadequacy of patients in the elderly age group, some missing clinical data, 

data consistency errors especially for dates, and infrequent data reporting by countries. It was decided 

to institute data quality checks by the country before upload to FluMart. In addition, it was agreed that 

WHO would also monitor and provide scheduled feedback on data quality and completeness to 

countries. Some countries that had expanded their surveillance to include pediatric hospitals 

experienced challenges in accessing funding for the collection of samples and clinical data at these sites. 

It was also noted that national policy makers and key stakeholders were still not aware of RSV disease 

burden and that advocacy was necessary to inform decision processes in Ministries of Health. Countries 

did not report any adverse impact of RSV testing on influenza surveillance. Some challenges were 

encountered during periods of increased influenza activity due to increased work load and delay in RSV 

testing where multiplex assays were not used. Overall, countries reported that RSV surveillance had 

enhanced influenza surveillance by providing additional epidemiological and etiological information to 
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better understand the etiological contributors to respiratory surveillance. Countries expressed concerns 

regarding the sustainability of RSV surveillance with regards to supply of laboratory consumables and 

reagents, and improved storage for specimens, but also the importance to implement RSV subtyping 

and sequencing and the need for routine use of an affordable multiplex PCR. Countries recommended 

that the RSV surveillance strategy document be translated to WHO standard languages. Larger countries 

expressed the need for additional sentinel site participation in RSV surveillance to ensure better 

representativeness. 

RSV surveillance – seasonality 
A review of the RSV seasonality for 2017 based on 8402 specimens tested from 12 countries indicated 

different patterns in different geographic regions. Increased activity of RSV coincided with monsoon 

season in the tropics and with the cooler winter months in the temperate region countries. RSV activity 

overlapped with influenza activity though in some countries (Argentina, Mongolia, Mozambique, South 

Africa and UK), it preceded the influenza season. Some residual activity of RSV all year-round was seen 

in the tropics. It was noted that some large countries had sentinel sites spread across large distances 

and could provide information on sub-national variation in seasonality. The need to stratify by narrower 

age bands in the younger age groups was raised. This was possible though this would result in loss of 

power for any age-stratified analysis for the narrower age bands. The need to gather information on the 

severity of disease (ICU admission, oxygen saturation, ventilatory support etc.) was considered. Further 

analysis was needed to evaluate clinical characteristics such as bronchiolitis, acute bronchitis, 

pneumonia, pre-existing chronic medical conditions and co-infection. Preliminary analysis suggested 

that the inclusion of fever reduced the sensitivity of the extended case definition. The proportion of 

screened patients having fever, or no fever varied across sites. The application of the extended SARI or 

ARI case definition uniformly at all sites needs to be ascertained. 

RSV surveillance: estimating incremental costs 
The overall feedback was that additional discussions were needed within countries, with RO’s and 

national ministries regarding estimating the incremental costs of RSV surveillance beyond the Pilot. In 

this respect, it was necessary to also describe the cost for seasonal influenza surveillance. 

During the Pilot, it would be possible for individual countries to provide more accurate analysis of 

incremental costs incurred. Costs should be calculated per unit (to be determined) and used in the 

projection of further estimates. Whereas laboratory costs were more easily determined, the cost for 

epidemiological surveillance required more detailed review. It was also necessary to asses costing at the 

sentinel site level and to determine the number of additional sites and samples required. Incremental 

costing at the laboratory level for additional samples tested was also required. Specific costings may 

include personal protective equipment, staff time, training, reagents, transportation and storage. WHO 

would define the unit for costing, develop and share a spreadsheet with countries to collect information 

on incremental costs for RSV surveillance in 2018. 
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RSV surveillance: estimating burden 
Although determining the burden of RSV was not the primary objective of the Pilot, it was noted that it 

is necessary to consider strategies for the collection of denominator-related data in the Pilot and after. A 

rapid assessment methodology to estimate the national burden of influenza-associated severe 

respiratory illness using sentinel surveillance data developed by S Africa could be adapted to estimate 

the national burden of RSV-associated severe respiratory illness. This entails collecting information on 

(a) the age-stratified RSV proportion positive from one or more sentinel hospitals, (b) age-stratified 

SARI/LRTI rates from one or more sentinel hospitals or Province/administrative division, and (c) age-

stratified mid-year population estimates from census or Demographic and Health Surveys (DHS) if 

available. Healthcare Utilization Surveys (HUS) if available can be used to estimate non-medically-

attended respiratory illness. This would allow burden to be estimated in terms of SARI/LRTI 

hospitalization rates, RSV-associated SARI/LRTI hospitalization rates, and number of RSV-associated 

SARI/LRTI hospitalizations by Province/Administrative Division.  

Data collected in the RSV Pilot presently do not provide population-based burden of disease estimates 

since the denominator of the surveillance sites are not generally known.  However, in secondary care 

sentinel sites where catchment population can be defined, it may be possible to estimate population-

based RSV burden rates. The denominator related data that is required to estimate burden would 

include (a) the percentage of extended SARI cases that are RSV positive by age group, (b) the number 

and percentage of extended SARI cases that are RSV positive by calendar week [to define seasonality]. 

Hospitalization data with denominator estimates and assessment of bias has now been implemented for 

influenza in many LMIC based on the methodology described in the WHO influenza manual on 

estimating disease burden from surveillance data (World Health Organization 2016). It was 

recommended that countries collect each month, age-stratified total number of hospital admissions, 

and total number of hospital admissions for pneumonia or other severe acute respiratory illness (also 

include admissions for sepsis in those 0-5m of age). If it is not possible to obtain data on the total 

number of cases meeting extended SARI case definition, it may be possible to obtain an approximation 

of the true number of extended SARI cases by a review of hospital discharge codes where available. For 

community-based surveillance, data aggregated across community sentinel sites would include the total 

number of all-cause consultations each month, and the total number of consultations for pneumonia or 

other respiratory illness (by the specified age groups) each month stratified by age. 

An alternate approach by the Robert Koch Institute (RKI), Berlin based on ARI surveillance using ICD-10 

based codes from different data sources (both hospital and primary care sentinel surveillance) for RSV 

surveillance in Germany was discussed (Buda et al. 2017; Buda et al. 2015). In this study RSV accounted 

for approximately 50% of respiratory viruses in children under-five. An estimated burden of disease for 

RSV-associated MAARI in 2016/17 was reported as 700,000 (all age groups) compared to an estimated 

Influenza-associated MAARI in 2016/17 of 5.8 million (all age groups) (an der Heiden and Buchholz 

2017). Out of a total of 1.42 million hospitalizations with primary or secondary diagnoses of J00-J99 

(respiratory diagnosis), 0.2% and 0.5% were reported with RSV specific ICD-10 code at hospital 

admission and hospital discharge respectively. RSV specific ICD 10 codes in primary and secondary care 

in Germany were present almost only in age groups 0 – 4 years (especially in age group 0 – 1 year). Up to 

60 % of SARI cases in the age group 0 – 1 year were discharged with RSV-specific ICD 10 codes from 

German sentinel hospitals. 
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RSV surveillance: related efforts 
The National Respiratory and Enteric Virus Surveillance System (NREVSS) is a passive laboratory-based 

surveillance system established in the early 1980s in the US. Data sources include participating 

laboratories from private, public, and academic hospitals, state and local public health departments and 

reference laboratories. These laboratories report weekly the number of tests and number of positives 

and percent positivity with plan in process for the integration of patient level data and automated public 

health messaging. The NREVSS collects and compares data from 10 geographic regions to determine the 

seasonality of RSV in each region. Two other platforms for surveillance of the pediatric population 

include the New Vaccine Surveillance Network (NVSN) (2015-21) and the Pediatric Respiratory and 

Enteric Virus Acquisition and Immunogenesis Longitudinal Cohort (PREVAIL) which is a longitudinal 

cohort of 240 mother infant pairs <2yrs (2016-8). Surveillance in the adult population are conducted 

through three projects viz. HAIVEN (2016-2018) an ARI based prospective study in adults, Emerging 

Infections Program (2014-2018) and Veterans Affairs (2016-2018) to describe the inpatient burden of 

respiratory viruses particularly RSV. In addition, the FluSurv-NET estimates age-specific RSV 

hospitalization rates among adults and describes clinical characteristics, severe outcomes and risk 

factors. Special population surveillance activities include surveillance in Alaska Natives (2016-2018) and 

chronic care facilities for children (2016-17). The RSV surveillance strategy in the US provided 

opportunities to understand correlates of immunity, RSV sequencing collaborations, within surveillance 

platforms and provided valuable data to support the development of post-vaccine (or 

immunoprophylaxis products) implementation regarding vaccine effectiveness. 

RSV GOLD is a global registry for children younger than 5 years dying from acute lower respiratory tract 

infection (ALRI) in whom RSV was identified as a pathogen. The objective is to determine the peak age of 

RSV mortality. A total of 669 cases of RSV-associated deaths have been shared by collaborators with a 

case goal of 1000 death although a substantial proportion of RSV associated morbidity occurred within 

three months of birth, the median age at death was reported as 5 (LMIC), 4 (UMIC) and 7 (HMIC) 

months. The possibility of sentinel sites to collect and share mortality data with GOLD was considered. 

The need to determine the extent of post-RSV bacterial pneumonia was also noted. 

The RSV Consortium in Europe (RESCEU) (2017-21) aims to build evidence base on RSV disease burden 

and associated economic impact in Europe. This project aims to inform vaccine policy, inform and 

improve clinical management of RSV cases and build pan European stakeholder community for RSV. It 

seeks to engage stakeholders to improve strategic planning and decision making, create a substantial 

new bio-repository for future research using existing and prospective clinical annotated biological 

specimens, and to collaborate with regulatory authorities (EMA and FDA) to ensure required regulatory 

input for clinical platform development and to conduct clinical trials. The six RESCEU work packages 

address disease burden estimation using systematic literature reviews, the integration of routine health 

service data in Europe, surveillance systems, RSV prevention and treatment practices, model-based 

economic burden estimates, prospective clinical studies in infants and adults (including those >65 years), 

biomarker identification for severe disease, immunity and sequelae, and communication and outreach. 

ECDC is considering developing a surveillance strategy for RSV from sentinel and non-sentinel health 

care facilities in the EU/ EEA countries that complements influenza surveillance. Several options are 

being explored including RSV surveillance based on the existing ILI / ARI / SARI surveillance, an enhanced 
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ARI surveillance system, intensive care unit (ICU) surveillance system for influenza, a new enhanced 

sentinel pediatric hospital surveillance network, and a National registry-based retrieval and reporting of 

laboratory confirmations. RSV is not notifiable in Europe. It was noted that the European Surveillance 

System (TESSy) already collects RSV-related data and was able to differentiate the RSV detections from 

influenza through influenza surveillance activities. There was reportedly limited desire to establish a 

new surveillance system for RSV at the EU level. The ECDC’s advisory forum recommended that without 

disrupting the current EU influenza surveillance, RSV surveillance should be integrated with other 

diseases, that it would be beneficial to include RSV surveillance in the routine systems rather than 

creating an enhanced system, and consideration be given to a wider pathogen-specific surveillance for 

respiratory disease. Proposed options were not mutually exclusive, and RSV should be brought to 

discussion about inclusion to list of reportable diseases at EU level. Next steps proposed by ECDC 

included a working group to refine the options for surveillance, discussion on RSV surveillance data 

collection and outputs, develop guidance for national surveillance, to clarify the needs for European RSV 

surveillance pilot, collaborate with RESCEU and a survey on RSV surveillance capacities in countries e.g. 

for hospital-based surveillance. 

MedImmune is engaged in RSV surveillance and resistance monitoring in the US (RSVAlert) and 

internationally (OUTSMART RSV) through the INFORM RSV project of RESCEU. RSVAlert collects and 

tests ~500,000 RSV specimens each year from approximately 480 hospital laboratories. RSV testing, F 

and G protein sequencing in addition to susceptibility testing for MEDI8897 and Palivizumab is done at 

27 regional laboratories. As an RNA virus, RSV is prone to mutation and the possibility of viral escape 

from neutralizing antibodies. The MedImmune funded projects are designed to support the 

development of MEDI8897. 

The BMGF adopts an end-to-end process strategy for RSV. It supports the clinical development of the 

phase-3 Novavax post-fusion F-protein vaccine for infants via maternal immunization, pre-clinical 

studies on pre-fusion F site 0 monoclonal antibody, standardization of RSV neutralization assays and 

Palivizumab competing antibody assay. It supports generating evidence on RSV as an etiology for 

neonatal infections (Aetiology of neonatal infections in South Asia - ANISA) and mortality in infants 

through the Child Health and Mortality Prevention Study (CHAMPS), RSV GOLD and community-based 

mortality studies, estimating estimates of morbidity and mortality (RSV Global Epidemiology Network – 

RSV GEN). It engages with WHO supporting the Advancing Maternal Immunization (AMI) through PATH 

and the WHO global RSV surveillance. BMGF has prioritized RSV vaccine for Accelerated Development 

and Introduction Plan (ADIP-like mechanism) for early adoption by LMICs. 

RSV surveillance: summarizing the action points  
With regards to the case definition (extended SARI and ARI) and need for additional clinical variables, it 

was suggested that the case-definition may still be too narrow in its ability to capture most RSV cases in 

the different target groups. It was felt necessary to record information on the severity of illness (oxygen 

saturation, ICU admission, ventilatory support), on risk factors (prematurity, malnutrition (height, 

weight)) wherever available for the next phase. Participants agreed to continue with the recommended 

case definition and variables as described in the WHO RSV Surveillance Strategy document developed at 

the beginning of the pilot. It was recommended that a narrower age bands should be used at younger 
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ages. All countries continue to follow the algorithm for selection of patients and specimens for testing. 

The need to test for influenza in RSV negative specimens was noted and laboratories reminded that 

both influenza and RSV should be tested in all cases fitting the extended SARI ARI case definition. The 

need for continued monitoring of timeliness of flu-reporting and testing of samples was noted. Sampling 

as described in the pilot project should be year-round. Six laboratories were engaged in RSV typing and 

sequencing. The rationale for RSV typing and sequencing was discussed for RSV surveillance beyond the 

pilot phase. It was decided that sequencing would be considered for the next phase of surveillance. It 

was agreed that countries should report data weekly or bi-weekly to the FluMart platform. Some 

countries expressed challenges in meeting this request and were encouraged to submit as often as 

possible. As RSV is more stable than the influenza virus, it was agreed that it was not necessary for to 

administer a RSV EQAP for the 2nd year of the Pilot. The need to define denominator-related data 

variables for estimating RSV burden was noted. Countries should consider the feasibility and logistics of 

collecting such data. 

The RSV Pilot so far has successfully established an EQA, developed epidemiological and laboratory 

standards for RSV surveillance, defined age groups at risk, and tested the feasibility of implementing RSV 

surveillance based on GISRS without adversely impacting it. The role for RSV typing and sequencing in 

surveillance and the functions of RSV reference labs in the next phase will need further discussions. 

Strategies to sustain RSV surveillance beyond the pilot phase in the absence of external funding support 

would need to be considered in terms of what core components of RSV surveillance need to be 

sustained, whether case-based reporting needs to be continued, etc. 
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Annexure 1: Challenges and action points 
 Challenges Action by countries Action by WHO 

Surveillance 

strategy 

Adoption of extended SARI 

case definition; 

Variable sampling across 

age-groups; 

- Monitor the adoption of extended 

SARI case definition by sentinel sites 

- Lab to follow algorithm for selection 

of specimens for testing 

- Monitor adequacy of sampling 

across age groups 

- Monitor the prop. of patients tested with and 

without fever 

- Include panel on dashboard to monitor adequacy 

of sampling across age groups 

- Focus on children 

- Stratify by narrower younger age bands 

Data related Data quality; 

Data completeness; 

Infrequent and late 

reporting; 

- Ensure data is reported regularly 

and timely 

- Institute data quality checks prior to 

upload 

- To anonymize case-based data 

before upload 

- Publish RSV surveillance outputs in 

national surveillance bulletin for 

policy makers 

- Include variables on severity of illness (ICU 

admission, ventilatory support etc.) 

- Develop FAQ / manual for FluMart 

- Timely resolution of technical problems in data 

upload 

- Provide periodic feedback on data errors and 

completeness 

- Include panel on dashboard to monitor data 

quality / completeness 

- Specify caveats and disclaimers on the 

dashboards 

- Access to case-based data to be restricted 

- Aggregated data visualization outputs to be 

published on public domain 

- Publish RSV surveillance outputs in influenza 

bulletins 

General National policy makers 

unaware about RSV 

- advocacy to raise awareness of RSV 

surveillance with MoH 

- Extrapolate surveillance data to estimate disease 

burden 

- Translate strategy document as required 

Sustainability Supply of reagents, storage 

of specimens,  

- increase value proposition by 

including RSV typing and sequencing 

- Explore support for next phase 
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Incremental 

costs 

Define unit for estimating 

incremental cost; 

Countries to collect incremental cost 

data 

- Define the unit for estimating incremental cost 

for RSV surveillance 

- Develop a minimum data list to collect costing 

information 

RSV burden 

estimation 

Lack of denominator-related 

data in routine surveillance 

Countries to collect denominator-

related data 

- Define methodology and list of denominator-

related variables required to derive rates / 

proportions for burden estimation 
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Annexure 2: Agenda 
 

WHO Meeting of Mid-term Review of the RSV Surveillance Pilot based on the Global 
Influenza Surveillance and Response System (GISRS) 

  WHO/PAHO, Washington D.C., USA 

  18 – 20 December 2017 

  PROVISIONAL AGENDA 

  Chair: Broor S & Campbell H 

Time Topic  Speakers 

Monday, 18 December 2017 
 

 09.00 – 09.20 Opening and welcome Perez E  

  Introduction of work Zhang W  

  Disclosure of interest   

  Selection of chair, appointment of rapporteur   

  Logistics, housekeeping Palekar R  

 Session I – The landscape of RSV   

 09:20 - 09:40 RSV surveillance – WHO strategy Campbell H / Broor S  

 09:40 - 10:00 RSV vaccine – WHO R&D roadmap Vekemans J (webex)  

 10:00 - 10:10 Discussion   

 10:10 - 10:25 RSV research – a snapshot Simoes E  

 10:25 - 10:55 Coffee break/group photo   

 10:55 - 11:10 RSV disease – global burden Nair H  

 11:10 - 11:25 RSV vaccine – status update Higgins D  

 11:25 - 11:40 Discussion   

 Session II – RSV surveillance: overview of progress of the pilot   

 11:40 - 11:50 RSV surveillance – progress so far Hirve S / Jackson S  

 11:50 - 12:05 RSV proficiency testing – EQAP results Peret T  

 12:05 - 12:20 Discussion   
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 12:20 - 13:20 Lunch break   

 13:20 - 13:45 RSV surveillance methods – sentinel site aspects Bancej C  

 13:45 - 13:55 Discussion   

 13:55 - 14:20 RSV surveillance methods – laboratory aspects Fasce R  

 14:20 - 14:30 Discussion   

 14:30 - 14:45 RSV surveillance – data management and quality Mamahit A  

14:45 - 15:30 Discussion – implementation challenges Moderator: Venter M 

15:30 - 16:00 Coffee break  

16:00 - 17:20 Country experience  

  (3 mins of presentation followed by 2 minutes Q&A per country)  

17:20 – 17:30 NREVS – RSV surveillance in the US Gerber S 

17:30 - 17:40 Words from Co-Chairs  

17:40  Closure of day 1  

18.00 – 20.30 Dinner Reception  
 

 

Tuesday, 19 December 2017 

09:00 – 09:10 Recap of Day 1 and introduction of day 2 Chair 

Session III – RSV surveillance: early findings  

09:10 - 09:25 RSV – seasonality Chadha M 

09:25 - 09:40 RSV – clinical characteristics Crawford N 

09:40 - 09:55 RSV – performance of case definition Moyes J 

09:55 - 10:25 Discussion  

10:25 - 10:55 Coffee break  

Session IV – RSV surveillance: data in, data out  

10:55 - 11:10 RSV – data uploading on FluMart Maharjan B 

11:10 - 11:20 Discussion  

11:20 - 11:35 RSV surveillance outputs Hirve S 

11:35 - 11:40 Introducing the WG session on “data and outputs” Hirve S 

11:40 - 12:40 Working Group (Data and outputs)  
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12:40 - 13:40 Lunch break  

13:40 - 14:10 Feedback from WG and discussion WG leads 

Session V – RSV surveillance: estimating added costs  

14:10 - 14:15 Introducing the WG session on “Estimating added costs to routine Mamahit A 

 influenza surveillance”  

14:15 - 15:10 Working Group (Estimating costs)  

15:10 - 15:40 Coffee break  

15:40 - 16:25 Feedback from WG and discussion WG leads 

Session VI – RSV surveillance: estimating burden  

16:25 - 16:40 Estimating RSV disease burden from surveillance in South Africa Moyes J 

16:40 - 16:55 Estimating RSV burden using ICD-10 Buda S 

16:55 - 17:10 RSV GOLD – characterization of children who died with RSV Bont L 

 infection  

17:10 - 17:20 Estimating community and hospital burden of RSV in the WHO Campbell H 

 pilot – what is the minimum data needed?  

17:20 - 17:40 Discussion  

17:40 - 17:45 Words from Co-Chairs  

17:45 Closure of day 2  
 

 

Wednesday, 20 December 2017 

09:00 – 9:10 Recap of Day 2 and introduction of day 3  

Session VII – RSV community and dynamics  

09:10 - 09:25 Strategic priorities for RSV – a BMGF perspective Wairagkar N 

09:25 - 09:40 RESCEU – work packages, potential for collaboration Nair H 

09:40 - 09:50 ECDC – RSV surveillance strategy for Europe Pettinen P (webex) 

09:50 - 10:00 RSV Alert – an initiative from private sector Esser M 

10:00 - 10:20 Discussion  

10:20 - 10:45 Coffee break  

Session VIII – RSV surveillance: way ahead  

10:45 - 11:00 RSV reference laboratories – what can they offer in 2018 and Peret T / Zambon M / 
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 beyond (5 min each laboratory) Teurnicht F 

11:00 - 11:20 Discussion  

11:20 - 11:25 Introducing the WG session on “revisit of pilot strategy” Ziegler T 

11:25 - 12:25 Working Group (Revisit strategy)  

12:25 - 13:25 Lunch break  

13:25 - 14:25 Feedback from WG and discussion WG leads 

14:25 - 14:35 Introduction of discussion on "RSV Surveillance Project" final Zhang W 

 products  

14:35 - 15:15 Plenary discussion – final products Nair H 

15:15 - 15:45 Coffee break  

15:45 - 16:00  Sustaining RSV surveillance beyond 2018: experience, challenges Palekar R 

  and solutions  

16:00 – 16:15  Country perspective: UK strategy Zambon M 

16:15 - 17:00  Plenary discussion – sustainability beyond 2018 Moderator: Smith P 

Closing Session    

17:00 - 17:15  Summary by Chair Chair 

   Summarize discussions  

   Priorities for 2018  

    Programmatic aspects of project  

17:15 - 17:30  Summary by WHO Zhang W 

17:30  Closure of the meeting  
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