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Beyond the Routine Influenza Surveillance
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Influenza surveillance systems have been developed to
monitor antigenic changes in influenza viruses, guide the se-
lection of annual influenza vaccine strains, and provide viral
samples for vaccine production [1]. Subsequently, the need
for epidemiological information has complemented virologic
data collection. To adequately understand the burden and im-
pact of influenza, morbidity- and mortality-related data are
essential. Such data can be obtained from sentinel healthcare
providers at outpatient clinics and emergency departments,
influenza hospitalization surveillance networks, and health
statistics offices for mortality surveillance [2]. The accumula-
tion of annual surveillance data allows rapid assessment of in-
fluenza burden, and it may detect the beginning of a pandem-
ic. These data will provide timely information for public
health-related decision-making. For the adequate measure-
ment and comparison of disease burden, standardization of
surveillance data is critical. Influenza-like illness (ILI) and se-
vere acute respiratory illness (SARI) are the most commonly
used proxy respiratory syndrome indexes of influenza surveil-
lance. ILI is generally intended for use in outpatient settings
and the SARI, in hospital settings that provide inpatient treat-
ment. SARI is used with the aim of capturing both cases of
pneumonia and aggravation of chronic diseases such as asth-
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ma, chronic obstructive lung disease, or congestive heart fail-
ure. Influenza epidemiology can differ depending on various
factors including region, ethnicity, proportions of age groups,
and influenza vaccination rate.

In this issue of Infection & Chemotherapy, Kang et al. [3] re-
ported the results of a multicenter prospective observational
study on SARI and pneumonia in Korean adult patients who
visited the emergency room with acute respiratory illness
during the 2011-2014 flu seasons. Notably, the authors used
the new category of “modified SARL” The World Health Orga-
nization (WHO) case definitions for ILI and SARI include the
requirement of measured fever of >38°C and presence of
cough [4]. Fever is often masked in elderly or immunocom-
promised patients. Cough may not be a prominent symptom.
Therefore, when SARI is used for surveillance, a substantial
portion of influenza-related admissions are inevitably missed
even if pneumonia or serious non-pneumonic complications
are combined. Hence, the authors proposed the category of
modified SARI, which included non-ILI laboratory confirmed
influenza-related admissions as well as classical SARI defined
using the classical WHO case definitions. Of 649 influenza-re-
lated admissions, 68 (10.5%) did not meet the ILI definition.
Those cases included substantial numbers of cases of serious
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influenza-related complications such as pneumonia, enceph-
alopathy, and myocardial infarction. Interestingly, acute car-
diac events were more commonly identified in non-ILI pa-
tients (6 cases) than in ILI patients (2 cases). I believe different
kinds of case definitions should be used depending on the
purpose of the surveillance or research. This can reduce the
diagnostic gap between surveillance systems and real clinical
practice. A more detailed and targeted case definition, such as
modified SARI used in the aforementioned study, will provide
a more comprehensive understanding of influenza epidemi-
ology. A limitation of the modified SARI, in my opinion, would
be the internal heterogeneity of the case definition. While ILI
included both influenza and non-influenza cases, non-ILI in-
cluded laboratory-confirmed influenza cases only.

Another focus of the study by Kang et al. was the risk factor
analysis for modified SARI and pneumonia. Significant risk
factors included old age and various underlying chronic disor-
ders. Influenza vaccination was the only significant protective
factor for pneumonia. The mean age of patients diagnosed
with modified SARI and pneumonia was 61.6 and 68.5 years,
respectively. Of them, <50% of patients received influenza
vaccination before the onset of influenza season. Considering
the recent influenza vaccination rate of >75% in Korean elder-
ly people [5], this finding indirectly reemphasizes the impor-
tance of influenza vaccination in elderly and comorbid pa-
tients. The risk ratios for SARI and pneumonia sharply
increased as the number of concurrent chronic medical con-
ditions increased. As this study was performed in tertiary care
hospitals only, there may be some selection bias associated
with recruiting sites. That is, as the authors described, a large
proportion of patients had underlying chronic disorders,
which may affect the results. The absence of data regarding in-
tensive care unit admission and mortality limits the compari-
son with other reports.

Thus far, the surveillance for acute respiratory illness has
mainly focused on the burden and severity of influenza. Re-
cent reports have demonstrated that respiratory viruses other
than influenza viruses, such as rhinovirus, respiratory virus,
parainfluenza virus, human metapneumovirus, coronavirus,
and adenovirus, also have an important role in communi-
ty-onset pneumonia and acute exacerbation of chronic ob-
structive lung disease [6-8]. Kang et al. also included a sub-
stantial number of non-influenza virus-related ILI and SARI
cases. It should be noted that this study was performed during
the influenza seasons only. If the surveillance was performed
throughout the year, respiratory viruses that are common in
warm seasons, such as parainfluenza virus type 3 and human

metapneumovirus, would have been much more frequently
identified. Furthermore, as we already observed during the
MERS-coronavirus outbreak, an outbreak of non-influenza re-
spiratory virus can be a real public health threat. It highlights
the importance of implementing a high-quality surveillance
system for SARI and pneumonia due to non-influenza respi-
ratory viruses.

In conclusion, a better understanding of influenza epidemi-
ology and risk factors for severe and complicated influenza
infection can contribute to the effective control of seasonal in-
fluenza and adequate pandemic preparedness. More efforts
should be devoted to intensified monitoring and investiga-
tions of infection due to non-influenza respiratory viruses as
well as influenza virus infection.
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