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CHAPTER 9

INTRODUCTION

Acute respiratory infections have a high disease and mortality burden worldwide.'*
The emergence of novel viral respiratory infectious diseases, such as COVID-19, adds
immensely to this disease burden and respiratory infections are widely accepted as a
major threat to global health security.* Public health surveillance for infectious diseases
based on accurate identification, recording and analysis of disease occurrence can be
used as a tool for data for action. To be effective, this surveillance requires the ongoing
and systematic collection, analysis, and interpretation of these type of data necessary
for the timely planning, implementation and evaluation of healthcare interventions to
those who need it. Within wider public health surveillance efforts, infectious disease
surveillance can be used for multiple, specific purposes, such as timely detection of
outbreaks, identification of new and emerging infections, establishment of baseline
disease rates, monitoring the impact and effectiveness of vaccines, as well as guiding
communication with the media and public.®

In the Netherlands, respiratory infectious disease surveillance is well organized and
can be visualised as a surveillance pyramid. The available surveillance pyramid for
respiratory infections in the Netherlands consists of multiple layers. The top layer of
this pyramid relates to monitoring of all-cause mortality by the National Institute for
Public Health and the Environment (RIVM) based on data from Statistics Netherlands,
while the base layer relates to influenza-like illness (ILI), and clinically diagnosed
pneumonia in primary care. However, the surveillance of severe acute respiratory
infections requiring hospital admission (SARI) is as yet an important missing link in
the surveillance pyramid in the Netherlands. Community-acquired pneumonia is a
typical presentation of SARI, and also an important complication of influenza, with a
high burden of disease worldwide.® Currently, there is a lack of near real-time, robust
data on SARI patients requiring hospitalisation in the Netherlands. This missing layer
in the respiratory surveillance pyramid may cause that an increase in SARI incidence
and potentially outbreaks of new emerging respiratory pathogens initially remain
unnoticed and timely public health action will be delayed.

The general aim of this thesis is to provide a scientific basis for establishing a
sustainable SARI surveillance system in the Netherlands. Through pilot studies, we
aimed to analyse the key requirements for a sustainable SARI surveillance system.

Firstly, we provide a brief summary of the results as described in chapters 2-8 in this
thesis. Secondly, to explore how to fill in the missing link of SARI surveillance in the
Dutch respiratory surveillance pyramid, we discuss SARI surveillance from different
perspectives, including hospital, public health, the role of diagnostics, the use of media
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SUMMARY AND GENERAL DISCUSSION

reports for surveillance, costs, and preparedness and emergency response. For each
perspective, we discuss the lessons learned and put our results in broader perspective
by comparing them with existing literature.

SUMMARY

In Chapter 2, we provided an evaluation of seven available surveillance systems
or datasets in the Netherlands that may potentially be used for near real-time
SARI surveillance. Although currently no gold standard for SARI surveillance in the
Netherlands exists, we conclude that a fully or semi-automated, passive, sentinel
surveillance system seems most suited for a sustainable SARI surveillance system. This
conclusion was based on the following requirements for establishing a robust SARI
surveillance system: i) adherence to a near real-time (weekly) reporting frequency of
SARI to maintain timeliness; ii) use of a minimal dataset to make SARI data collection
easy and efficient; iii) reduction of administrative burdens associated with surveillance
for medical personnel as much as possible; iv) integration of SARI surveillance in
existing hospital programs to improve sustainability.

Furthermore, we described three main challenges encountered in our pilot studies in
case adding microbiological diagnostics to syndromic surveillance. The first challenge
was to decide which pathogens to include in our sentinel SARI surveillance system. Due
to cost limitations and dependence on availability of respiratory samples from routine
patientcare, we selected influenza virus, Streptococcus pneumoniae, respiratory
syncytial virus (RSV), and severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) as pathogens under surveillance, because at the moment these are common
causative pathogens with a high burden of disease. A second challenge was to deal
with different microbiology test strategies, since microbiological diagnostics are often
performed at the discretion of the treating physician, which could result in unsystematic
sampling strategies and testing bias. For SARI surveillance purposes, minimizing testing
bias is required when routinely collected microbiology diagnostics are used. Therefore,
the development of hospital and/or national guidelines on microbiology diagnostics
assisting clinical judgement, may promote a better standardized diagnostic testing
policy in SARI patients. The final challenge pertained to information communication
technology (ICT) difficulties when trying to add microbiological diagnostics to
syndromic SARI surveillance. Each hospital had its own electronic patient record
(EPR) system and laboratory system for microbiological test results, which precluded
simple data extraction at the national level. Building a SARI dashboard combining
microbiological test results with syndromic SARI data, that was compatible with the
local hospital computer system and in agreement with the European General Data
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Protection Regulation (GDPR) and Dutch privacy legislation, was not feasible within the
timeframe of the present studies but will be further pursued in the future.

In Chapter 3, we assessed the value of routinely collected data on respiratory infections
in hospitals and the added value of this SARI surveillance within the respiratory
surveillance pyramid. Therefore, time trends for SARI were compared with data on ILI,
acute respiratory infections and pneumonia in primary care, and with crude mortality
data, using five historical databases (2008-2016). For this study, we used a selection
of financial claim codes related to respiratory tract infection, which are applied by the
national Dutch Healthcare Authority (NZa) and used by all hospitals in the Netherlands.
We calculated SARI incidence as the number of SARI patients consulting the hospital
per week based on financial claim codes, divided by the catchment population of
the hospital, and expressed per 10,000 persons. We found clear SARI incidence peaks
during eight respiratory seasons and demonstrated that these routinely collected
financial data can be used for describing trends of SARI and may be suitable for near
real-time SARI surveillance.

We observed that in most influenza seasons the peak incidence of SARI preceded the
peak incidence of ILI, ARl and pneumonia in primary care, with a median time-lag of
respectively 6.5, 7 weeks and 1 week. Crude mortality lagged a median of 5 weeks
behind SARI. We concluded that incidence peaks of pneumonia in primary care had
the shortest time-lag (1 week) with incidence peaks of SARI and could therefore be
regarded as the best proxy for SARI.

In Chapter 4, we estimated the incidence of hospitalisation for laboratory-confirmed
influenza virus infections and the associated mean hospitalisation costs per adult
influenza patient during two consecutive respiratory seasons. We calculated the
cumulative incidence of hospitalised adult influenza patients (1.8 — 3.5 cases per
10,000 persons) during two consecutive respiratory seasons in three Dutch hospitals.
The mean hospitalisation cost per influenza patient was €6,128 (95% Cl| €4,934—-
€7,737) per patient in 2014-2015 and €8,280 (95% Cl €6,254-€10,665) in 2015-2016.
By extrapolating these results to national level, we estimated that these hospitalisation
costs could potentially reach 20-28 million annually in the Netherlands. The highest
mean hospitalisation costs per patient were found in the 45-64-year age group.

In Chapter 5, we determined how a clinical pathway, that included a PCR-based
influenza point-of-care test (POCT), influenced the hospitalisation costs of patients
who were suspected of influenza. The study was performed in patients presenting at
the emergency department of Jeroen Bosch Hospital (JBH) during two consecutive
influenza epidemics (2016-17 and 2017-18). The clinical pathway consisted of i) clinical
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rule for influenza diagnostics at the emergency department; ii) influenza POCT test;
and iii) influenza ward for cohort isolation. Compared to mean costs per patient of
€3,661 in 2016-2017, the implementation of this new clinical pathway with influenza
POCT in 2017 was associated with a reduction in mean costs per influenza-positive
patient of €2,495 in 2017-2018 (Mann-Whitney U test; p=0.3). Although hospitalisation
costs between seasons did not reach significance probably due to small numbers, our
results suggest a trend towards lower hospitalisation costs.

In Chapter 6, we investigated the clinical benefit of oseltamivir treatment in adult
influenza patients requiring hospital admission in a multicenter, retrospective cohort
study. We compared 88 influenza patients treated with oseltamivir within 48 hours
after hospital admission to 88 hospitalised influenza patients without oseltamivir
treatment using propensity score matching. Thirty-day mortality and the composite
endpoint (30-day mortality and/or ICU admission >48 hours after hospitalisation) were
significantly reduced in influenza patients upon oseltamivir treatment within 48 hours
of hospital admission. This finding supports the clinical benefit for influenza patients
treated with oseltamivir within 48 hours of hospital admission, even if they had had
symptoms for more than 48 hours.

In Chapter 7, we explored whether media reports provided relevant information for
estimating the impact of influenza on hospital care by searching for published news
articles on influenza and hospital admission during influenza season 2017-2018. A
content analysis of a selection of these news articles was conducted and trends were
compared with five available influenza surveillance systems in the Netherlands. Our
findings indicate that weekly news articles were significantly correlated with trends
in ILI, pneumonia in primary care, SARI, crude mortality, and virological laboratory
surveillance. However, the peak week in all five surveillance systems preceded the peak
in news articles, indicating that media reports are not suitable for timely surveillance.
Nevertheless, retrospective analysis of media reports on influenza, such as capacity
and staff shortages, admissions stops, and postponement of non-urgent surgery,
could provide relevant information on the impact of influenza on hospitals.

In Chapter 8, we report on a European Respiratory Society masterclass in 2017 on
preparedness for acute respiratory pandemics. During a 3-day training programme
multiple aspects of pandemic preparedness were covered, such as effective outbreak
control following an One Health approach, adequate communication between
stakeholders and towards the public, and ethical aspects of pandemics. Emphasis was
placed on integrating research into pandemic preparedness plans during and after a
pandemic, which is essential to provide real-time evidence for clinical management
and timely healthcare interventions.
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GENERAL DISCUSSION

SARI SURVEILLANCE — HOSPITAL PERSPECTIVE

An essential step in setting up a SARI surveillance system is to determine data
source or data collection mechanism. Therefore, our first and second objective of
this thesis were to investigate which data were required for specific and real-time
SARI surveillance and how these data can be collected in an efficient manner in a
demanding hospital setting.

In the last decade public health surveillance has advanced due to changes in health
care, including rapidly evolving information technologies enabling access to novel
data sources, automating surveillance, and timely dissemination of surveillance data to
stakeholders.”® SARI surveillance could benefit from these novel health informatics to
establish more sustainable surveillance systems in the future. Semi- or fully automated
surveillance could improve timeliness and completeness of a SARI surveillance system,
but is dependent on high-quality data and accurate disease detection algorithms 1013
Big data, such as medical claim data used for financial reimbursement, could for
example be used to facilitate comprehensive, syndromic SARI surveillance. The real-
time availability and the widespread use of these financial claim codes make this a
promising option for application in a SARI surveillance system.'#16 At the time of our
pilot studies, alternative surveillance systems or datasets in the Netherlands, such as
the National Intensive Care Evaluation (NICE) and Dutch Hospital Data (DHD), were
found unsuitable for real-time surveillance, because of a long time lag of respectively
several months to a year for data to be available. However, it is unknown how the Dutch
financial claim data for SARI relate to more routinely used International Classification
of Diseases and Related Health Problems (ICD) code registrations systems in daily
practice, which makes validation of these electronic databases essential.’

Furthermore, in order to achieve a large impact with a SARI surveillance system, it
is necessary to engage stakeholders throughout the surveillance process. The
stakeholders must perceive the system as useful and generating data applicable in
daily clinical care.® For example, effective antibiotic stewardship in hospitals requires
real-time surveillance data for up-to-date information on infections and antimicrobial
resistance. In this context, SARI surveillance data could contribute to optimizing
empiric antibiotic treatment in the individual patient, guide infection control measures,
and monitor the spread of multi-resistant pathogens within the region.'”'® Another
possibility is embedding SARI surveillance in a quality of care programme for SARI
patients, which could help enhance the quality of care of patients admitted with acute
severe respiratory infection as well as improving sustainability of a SARI surveillance
system. We implemented this strategy to enhance quality of care in one hospital during
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our pilot study, which helped improve efficiency of our SARI surveillance system by
being part of routine patient care and increased commitment of participating medical
personnel.

SARI SURVEILLANCE — PUBLIC HEALTH PERSPECTIVE

Positioning SARI surveillance in relation to other existing respiratory surveillance data
is important to interpret the potential added value of SARI surveillance. Therefore, the
third objective of this thesis was to explore how SARI surveillance relates to other
existing respiratory surveillance systems in primary care and to crude mortality, and to
investigate whether a relevant time lag exists.

For pandemic and epidemic warnings in the Netherlands, our findings imply that in
case we solely depend on primary care data, there could be a delay in timely detection
of epidemics or pandemics. For example, in a retrospective study, several clusters
of hospital admissions for SARI were identified in 2005 to 2007, and well before the
Q-fever outbreaks had been recognized in the Netherlands.?® Retrospectively, a well-
functioning SARI surveillance system might have led to earlier detection of a warning
signal, and possibly earlier healthcare interventions with implementation of veterinary
control measures and also better adequate treatment and follow-up of acute Q-fever
patients. SARI surveillance data also complements ILI surveillance data by filling in
the missing link to better estimate influenza severity and disease burden in secondary
care.?*2t Another Dutch time-series modelling study of SARI that investigated
admissions at the intensive care unit (ICU) versus influenza infections in primary care,
reported that the average optimal fitting lag per season was obtained if a rise in SARI
at ICU preceded influenza in primary care by one week.?*??2 Consistent with our finding
that in general incidence peaks of SARI preceded incidence peaks in primary care,
this other modelling study found considerable variation in time-lag over the seasons,
ranging from 1 to 4 weeks, with SARI preceding influenza and ILI trends in primary
care in most seasons. Other countries reported peaks for SARI and ILI admissions
that coincided or had a minimal time-lag.?*?* However, those results cannot easily be
compared to the Dutch situation, because of differences in surveillance methodology
(e.g. different SARI case definitions used, reporting of SARI incidence versus absolute
numbers, different catchment population sizes), differences in organization of
healthcare systems, and healthcare seeking behavior of patients.

Because we only used historic syndromic SARI data without microbiological
diagnostics in our pilot study, we can only hypothesise why incidence peaks of SARI
preceded incidence peaks in primary care and crude mortality. For example, the earlier
incidence peaks in secondary care compared to primary care and crude mortality
could be caused by high-risk groups, such as elderly with comorbidities or young
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children. Elderly patients with comorbidities increasingly live at home and are likely to
be referred and admitted to hospital earlier than relatively healthy persons, resulting
in an earlier incidence peak in hospitals. In addition, young children could also be
responsible for the earlier peak in secondary care, because of hospital admissions
due to RSV infections in young children usually precede influenza infections in the
respiratory season. Further evaluation of these hypotheses is especially important, if
SARI surveillance data is used for outbreak detection and emergency control. During
outbreaks information on the causative pathogen(s), underlying these incidence peaks,
is key in case ascertainment and for subsequently taking timely healthcare measures.
Although virological laboratory surveillance is available in the Netherlands, this
consists of only aggregated data which cannot be linked to the individual patient and
a distinction between primary and secondary care cannot be made. At the moment it
is therefore unsuitable to inform cause of SARI peaks.

SARI SURVEILLANCE - DIAGNOSTICS PERSPECTIVE

Adding microbiology diagnostics to syndromic surveillance improves the quality of
a surveillance system by improving timeliness and completeness of a surveillance
system. In this context, our fourth objective was to assess the feasibility of adding
microbiological diagnostics to syndromic SARI surveillance.

The introduction of multiplex real-time polymerase chain-reaction (PCR) assays in
many microbiology laboratories in the last decade has improved causative pathogen
detection and guided pathogen-directed therapy in individual SARI patients.?>%” In
addition, multiplex PCR assays offered a great opportunity to expand the number of
pathogens under surveillance for action and control.?®

POCT is a new diagnostic tool for the care of patients that could successfully serve
a public health as well as an individual patientcare oriented goal. The lower testing
threshold and a more systematic testing policy after implementation of PCR-based
influenza POCT resulted in more robust SARI surveillance data.?® Furthermore,
improved individual patient care was achieved by more timely diagnostics, prevention
of unnecessary isolation measures upon hospitalisation, and reducing treatment
delays, which resulted in shorter total length of hospital stay and a more efficient
patient flow.3° The awareness of the benefits of POCT have become even more clear
during the COVID-19 pandemic. A modeling study by Kretzschmar et al. has shown
that reducing test delay (the time between symptom onset and positive test result), is
the most important factor for reducing onward SARS-CoV-2 transmissions.3!

Rapid, easy, and cost-effective SARS-CoV-2 diagnostics are therefore essential for the
rapid diagnosis of COVID-19 suspected patients, and timely COVID-19 surveillance.3?33
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A PCR-based influenza POCT already proved to be a diagnostic tool with high
sensitivity and specificity and a short turnaround time, which could contribute to
diagnostic preparedness in hospitals during influenza epidemics.®*¢ In line with these
innovations, several rapid SARS-CoV-2 POCTs have been developed.3?¥

The COVID-19 pandemic will likely change our approach to future infectious disease
threats and the role which microbiological diagnostics play. Currently, clinicians request
microbiological diagnostics based on their differential diagnosis and whether test
results would change their clinical management. For example, respiratory virological
diagnostics are often not requested by clinicians, because testing results will not change
their supportive clinical management. This argument does not completely hold true,
because in case of a viral pneumonia positive respiratory virological diagnostics could
strengthen clinician’s decision making, lead to adequately isolation of hospitialised
patients, or stopping of unnecessary antibiotic therapy. Considering future national or
global respiratory infectious disease threats and readily available, novel microbiological
diagnostics, such as multiplex PCR and POCT, the current diagnostic strategy is likely to
come under pressure. For public health as well as individual patient care, we should try
to decrease the diagnostic gap in SARI and therefore we recommend a more uniform
and liberal microbiological testing policy in SARI patients, especially for respiratory
viral pathogens.

SARI SURVEILLANCE — COSTS PERSPECTIVE

To provide a more detailed picture of the impact of influenza virus infections, reliable
influenza incidence and cost estimates are necessary. Our fifth objective was to
estimate the incidence and hospitalisation costs of SARI patients attributable to
influenza per influenza season and make comparisons with other healthcare levels of
care.

Cost-effectiveness studies are an opportunity to enhance a SARI surveillance system
by providing decision makers with outcomes to support evidence-based decision-
making for budget planning, allocating limited resources, prioritizing and evaluating
healthcare interventions.® Until the COVID-19 pandemic, influenza caused the highest
burden of disease of all infectious diseases in the Netherlands and Europe3®3°, but robust
economic evaluations based on influenza disease burden estimates are scarce.*4
The influenza-associated healthcare costs in the Netherlands were estimated at 82
million euro in 2017 (excluding costs for the national vaccination program), which
amounted to 0.1% of the total healthcare costs.*? According to this study, two-thirds
of the influenza-associated healthcare costs was attributable to primary care. Based
on our findings, 24-34% of the adult influenza-associated healthcare costs would be
attributable to secondary care, which is considerably more than previously estimated

153



CHAPTER 9

in 2017 (approximately 2 million euro).#> An explanation for the discrepancy could be
that this other study used a different methodology for their cost estimations based on
a selection of ICD-10 codes (J09-J11) resembling discharge diagnoses of influenza
virus infections. This approach could lead to an underestimation of hospitalisation
costs, because other discharge diagnoses associated with influenza virus infections,
such as a bacterial pneumonia as a frequent complication of influenza virus infection,
might not be included in this selection of ICD-10 codes. On the other hand, in our
study we extrapolated estimated arithmetic hospitalisation costs based on data from
three hospitals, with unknown representativeness, to national level, which could
have resulted in overestimation of total hospitalisation costs. Comparisons with
other countries is difficult, because of different healthcare systems and standardized
approaches for cost evaluations are often lacking.404344

SARI SURVEILLANCE - MEDIA PERSPECTIVE

In the absence of a robust real-time SARI surveillance system, our sixth objective was
to assess whether media reports could provide relevant information for estimating the
impact of influenza on hospital care.

Infectious disease surveillance has shifted from using merely traditional surveillance
system to exploring a new generation of big data surveillance systems, such as internet
search queries and social media.”® However, the utilisation of social media for public
health surveillance is often limited because of selection and information bias, resulting
in poor content validity. Therefore, it is essential to perform an accurate internal and
external validation of these novel big data sources before it could be valuable for real-
time public health surveillance.®#* In addition, reliability could be improved by using
dynamic multidimensional modeling.*® Further development of hybrid systems, in
which traditional surveillance systems are complemented with novel big data sources,
such as social media or financial claims data, have the best potential to be valuable in
future infectious disease surveillance.®#4” When combining data across surveillance
systems or datasets for SARI surveillance purposes, it will remain a challenge to
reconcile the public health importance of SARI surveillance with the strict General Data
Protection Regulation (GDPR) and Dutch privacy legislation.*®#° Finding an equilibrium
between compliance to GDPR and using SARI surveillance systems and/or datasets
to its full potential will be key to success in utilising these novel big data sources.>0-5%

SARI SURVEILLANCE - PREPAREDNESS PERSPECTIVE

Emerging novel infectious pathogens and the occurrence of several pandemic outbreaks
in the past decade have led to renewed efforts to improve pandemic preparedness. With
this in mind, our eighth objective in this thesis was to explore how to detect, to plan for
preparedness, and manage acute respiratory pandemics in secondary care.
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After the 2009 influenza A(HIN1) pandemic, the World Health Organization (WHO)
recommended countries to build and strengthen national plans for pandemic influenza
or "Disease X" preparedness and response involving all stakeholders.>* In light of these
plans, national and international health authorities recommended establishing a SARI
surveillance system to monitor the severe and complicated cases of influenza infection
or other respiratory infections.>% However, many countries struggled in establishing
a robust and sustainable SARI surveillance system, which is well prepared for seasonal
epidemics or pandemics. Nevertheless, in the last ten years most European countries
have made progress in establishing SARI surveillance systems, primarily focusing on
influenza virus and SARI incidence being reported near real-time in most countries in
the European Union (EU) an European Economic Area (EEA).>

The ongoing COVID-19 pandemic has put immense pressure on our healthcare
system for which most countries were ill-prepared.>®* An exploratory analysis of
50 countries with the highest incidence of COVID-19 patients by Chaudhry et al.
indicated that low levels of national preparedness, scale of testing, and population
characteristics were associated with increased morbidity and mortality.®® Germany is
one of the few European countries that were more successful in all phases of their
preparedness and response plans.®® Robust sentinel surveillance systems in place
provided essential epidemiological data to guide healthcare interventions by national
and local government. Importantly, hospital and ICU capacity was not overstressed by
the increased admission of COVID-19 patients due to the large number of avalaible
beds and medical personnel. Long-term trends indicated sufficient ICU capacity, which
enabled Germany to provide ICU care to patients from other EU countries in the first
wave of the pandemic. In addition, Germany already had an extensive microbiological
diagnostics system in place at the start of the COVID-19 pandemic, which could
rapidly increase testing capacity.®

Whether the Netherlands was adequately prepared for the COVID-19 pandemic is
still under debate. Media reports®?-¢* and a study®® state that pandemic preparedness
plans in the Netherlands were inadequate at various levels, such as insufficient testing
capacity, insufficient contact tracing by municipal health agencies, and overwhelmed
ICUs due to bed and medical staff shortages. However, in terms of surveillance and
preparedness for “Disease X", the Netherlands had an a priori generic script in place to
provide a uniform theoretical frame and method applicable in preparation and/or during
outbreaks. Although a robust sentinel SARI surveillance system was not operational at
the start of the COVID-19 pandemic, the Netherlands have managed to quickly adjust
other established respiratory surveillance systems in primary and secondary care. In
February 2020, ILI surveillance in primary care was rapidly expanded with the addition
of SARS-CoV-2 PCR diagnostics. In addition, NICE quickly improved timeliness of
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SARS-CoV-2 surveillance to a real-time reporting frequency early March 2020, which
was also facilitated by the mandatory reporting of SARS-CoV-2 virus. In addition, the
National Coordination Center Patient Placement (LCPS) monitors real-time hospital
bed capacity to distribute and accommodate COVID-19 patients across the country.®®
During this ongoing COVID-19 pandemic, there has been a continuous, high demand
for robust, real-time SAR surveillance data of COVID-19 patients by stakeholders
to gquide healthcare measures, capacity planning, and communication. When the
COVID-19 vaccines become available, COVID-19-associated SARI surveillance data
will also be required to determine which patient risk groups should be targeted first
for vaccination and eventually to calculate vaccine effectiveness. All these factors
underline the relevance and need for a robust SARI surveillance in the Netherlands as
an essential part of respiratory surveillance pyramid.

GENERAL CONCLUSION

Based on studies in this thesis, the advise is to establish a near real-time, semi- or fully
automated passive SARI surveillance system in sentinel hospitals evenly geographically
distributed across the Netherlands. A surveillance system based on financial claim
codes would be recommended to further pursue, because of its real-time availability,
widespread use in hospitals, and its potential to describe trends of SARI incidence.
However, validation to more routinely used ICD-code registration systems should
be carried out in the near future. It is also advised to complement syndromic SARI
surveillance system with microbiological diagnostics, such as influenza A and B, RSV A
and B, Streptococcus pneumoniae and SARS-CoV-2, because that would optimise its
diagnostic specificity and essential role in identifying cases and events of public health
relevance. Moreover, integrating SARI surveillance into existing hospital programs to
make surveillance data sustainable and valuable for both public health and patient care
should be prioritised.

FUTURE DIRECTIONS SARI SURVEILLANCE IN THE NETHERLANDS

After closure of our pilot studies, new initiatives regarding establishing SARI surveillance
in the Netherlands have made considerable progress. Firstly, in respiratory year
2020/21, preparations are underway to start as soon as possible with an automated,
passive, sentinel SARI surveillance based on financial claim codes in four Dutch
hospitals, consisting of two academic and two general hospitals with an estimated
catchment population of more than a million persons. This syndromic SARI surveillance
is further complemented with microbiological diagnostics, comprising of influenza A
and B, RSV, Streptococcus pneumoniae, and SARS-CoV-2. This would improve the
completeness of the SARI surveillance system by correctly identifying SARI in time,
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place, person and causative pathogen, which is key for identifying cases and events
of public health significance. These case-based, pseudonymized, microbiological
diagnostics are automatically linked to syndromic SARI data and fully compliant with
the European GDPR. Secondly, SARI surveillance in Dutch ICU’s have progressed
substantially during the first wave and first part of the second wave of the COVID-19
pandemic. Until the start of the COVID-19 pandemic, NICE retrospectively reported
syndromic, aggregated SARI data from all adult ICU’s in the Netherlands with a time-
lag of 1 to 3 months and without microbiological diagnostics. During the first wave of
the COVID-19 pandemic in March 2020, NICE in collaboration with RIVM improved
timeliness and completeness of the SARI surveillance system by reporting real-time
suspected and laboratory-confirmed SARS-CoV-2 patients.®” In addition, during the
second wave also aggregated SARI data of laboratory-confirmed SARS-CoV-2 patients
in long-term care facilities were reported.
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