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Introduction
Over the last decade, several outbreaks have exposed 
major limitations in healthcare systems around the 
globe [1]. These outbreaks are characterized by the sud-
den emergence of an infectious and virulent respiratory 
pathogen that has the potential to spread rapidly around 
the world. Severe acute respiratory syndrome (SARS) 
in 2003, influenza A (H1N1) in 2009, and more recently 
the emergence of avian influenza  A (H7N9) in China 
and novel coronavirus (e.g., Middle East respiratory syn-
drome coronavirus (MERS-CoV) have been the major 
threats to healthcare on a global scale [2]. The World 
Health Organization (WHO) recommended an increase 
in the surveillance of respiratory outbreaks and coined 
the severe acute respiratory infection (SARI) concept for 
surveillance purposes as well as to help the development 
of adequate sentinel programs [3]. The SARI definition 
encompassed a wide array of features including (1) recent 
onset of respiratory illness (within 10  days) (2) clinical 
signs and symptoms (fever, cough, and dyspnea), and (3) 
need for overnight hospitalization.

SARI concept
The imperative to plan for and respond to SARI in the 
future has been encouraging to provide guidance for pub-
lic health professionals to both prepare for and respond 
to known and emerging respiratory pathogens. In this 
sense, the European Society of Intensive Care Medicine 
(ESICM) conducted a multicenter, multinational, obser-
vational study called The Intensive Care Global Study 
on Severe Acute Respiratory Infection (IC-GLOSSARI) 
in order to determine the incidence of SARI in intensive 
care units (ICU) around the globe. The main finding of 
this study was that among the patients admitted during 

the study periods, one out of ten had SARI. The present 
study has shown that the SARI concept needs to be tai-
lored to account for both regional and seasonal varia-
tion. Accordingly the concept of an influenza-like illness 
(ILI), rather than SARI, may be adopted to characterize 
seasonal influenza or any respiratory pathogen with the 
potential to cause outbreaks and epidemics. Incorporat-
ing this concept of ILI into future epidemiologic studies 
might shed light on the burden of such outbreaks. To 
better report the incidence of respiratory infections, the 
authors adapted the International Sepsis Forum (ISF) def-
initions for categorizing SARI as community, healthcare 
related and hospital acquired. However as the majority 
of study patients were admitted to European ICUs with 
community-acquired SARI this study predominantly 
reflects the burden of respiratory disease in Europe. This 
study uniquely reported SARI with a 7-day onset of illness 
in contrast to the accepted SARI definition of 10 days [3]. 
Furthermore the study was performed in late autumn and 
winter, which is the peak season for community-acquired 
pneumonia (CAP) with Streptococcus pneumoniae [4]. 
However other pathogens are more prevalent in warm 
seasons, when the incidence of Legionella pneumoniae is 
known to correlate with increased humidity and rainfall 
and may have been under-represented in this study [5]. 
With this seasonal factor in mind it is notable that the 
recent influenza A (H1N1) pandemic which occurred in 
the spring and summer 2009 would not have been cap-
tured by this study [6]. Interestingly the low rate of viral 
illness reported in this study (7.7–13.7 %) is not in keep-
ing with the reported seasonality of viral respiratory ill-
ness while the rate of fungal infections, almost 1/3 of ICU 
patients, is highly unexpected [7]. Both these observa-
tions will require confirmation.

The 4S concept: seasonality, clinical setting, 
severity, and sentinel critical care for outbreaks
Although SARI events may appear as a reiteration of an 
established concept, SARI encompasses a wide spectrum 
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of diseases including ILI, CAP, and COPD exacerbations, 
with or without tracheobronchitis, in patients with cer-
tain comorbidities such as diabetes, cancer, and obesity. 
However, SARI definitions need to include more specific 
and objective parameters for disease severity such as the 
presence of organ dysfunction and/or the need for inva-
sive support with vasopressors and mechanical ventila-
tion and to assist in the diagnostic workup to search for 
underlying treatable causes [8]. Grading the severity of 
SARI could help to identify patients’ deteriorations at an 
early and treatable stage to propose a paradigm for diag-
nostic investigations and to estimate the global need for 
intensive care with ventilator or cardiovascular support.

The concepts of severity-graduated SARI and ILI will be 
epidemiologically helpful to determine trends of disease 
and the impact of disease at institutional and national lev-
els. The impact of seasonality upon disease incidence is an 
important factor that will be subject to regional variation 
and which is not adequately addressed by the SARI con-
cept. Lastly the occurrence of community-acquired res-
piratory co-infection (CARC) [9] during SARI outbreaks 
should be considered when studying SARI. Tools or strat-
egies might help to identify the presence of CARC, such 
as a decision-tree analysis based on biomarkers, to cor-
rectly stratify patients’ etiology risk [10]. These aforemen-
tioned key points are summarized in Fig. 1.

SARI was initially developed to capture prolonged out-
breaks of ILI in order to compare the severity of influenza 
by season and country, and address strengths and weak-
nesses of current surveillance strategies [11]. Therefore 
the present study with a 2-week inception cohort design 
might not achieve the goal of its design. Furthermore, 
the assessment of possible risk factors for an adverse 
outcome could be improved by performing the analysis 
by influenza type and subtype [12]. Continued evalu-
ation and review of surveillance systems will improve 
our ability to understand the output of these systems 

and may allow for comparison of the surveillance data 
for SARI outbreaks in different regions [13]. The SARI 
concept based on its very wide definition might benefit 
from improved diagnostics and may also help formulate 
preventive strategies and empiric treatment guidelines in 
low-income settings with limited laboratory capacity and 
where routine testing of samples for pathogen identifica-
tion is not currently feasible.

Game wording by institutional bodies
Over the last few years, we have seen the development of 
different concepts and nomenclature for emerging dis-
eases data collection for the purpose of epidemiology. 
For instance, the Centers for Disease Control and Pre-
vention (CDC) devised the term ventilator-associated 
events (VAEs) to adequately capture data for ventilator-
associated pneumonia (VAP). This concept included the 
increase in need for oxygen or positive end-expiratory 
pressure (PEEP) instead of the VAP radiographic cri-
terion [14]. The CDC aimed to use the VAE definition 
algorithm for surveillance purposes and not for use in the 
clinical management of patients [15]. Similarly the WHO 
developed the SARI concept to allow healthcare authori-
ties better capture future outbreaks of infectious respira-
tory diseases, with a major focus on influenza cases and 
with a sufficient broad definition that can be applied to all 
settings independently of the laboratory resources. How-
ever without an adequate laboratory capacity to detect 
other pathogens, the SARI concept may be less useful 
in developed countries, where strategies, classifications 
and algorithms focusing on community- and healthcare-
acquired pneumonia have provided substantial results. 
As happened with VAEs, SARI seems to be an excellent 
term for the purposes of epidemiology but may not serve 
for treatment and management.

Conclusion
SARI events are not intended to guide day-to-day patient 
management but are created for sentinel quality track-
ing and possible public reporting, and could be incorpo-
rated into outbreak preparedness initiatives. However, it 
is helpful for clinicians to understand how their patients 
and performance are being monitored and reported to 
outside agencies. Providing a mechanism to monitor 
trends in the evolution of disease outbreaks and enhanc-
ing communication within health systems for the criti-
cally ill will improve the disease awareness and buttress 
healthcare system sustainability during an outbreak. The 
SARI concept is, therefore, useful for epidemiology pur-
poses but not for assessing treatment and management. 
Carefully taking this into account would avoid overus-
ing the SARI concept and adding confusion to a complex 
disease.

4 “S” CONCEPT IN OUTBREAKS
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Fig. 1  4S concept in outbreaks
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