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Influenza surveillance in Jiangyin from 2013 to 2015
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Background: To understand the epidemiology of influenza in Jiangyin from 2013 to 2015, and to provide
the scientific basis for the prevention and control of influenza.

Methods: Data concerning influenza-like illness (ILI) were gathered from two sentinel hospitals according
to influenza surveillance. Descriptive epidemiology was applied to analyzing the epidemiology and etiology
of influenza in Jiangyin from 2013 to 2015.

Results: A total of 927,656 cases were enrolled, of which 111,749 were ILI, the ILI % was 12.05% and
showed a trend of decreasing year by year. Two seasonal peaks of ILI were observed in winter and summer
each year. ILI cases was highest among children (1-14 years), especially in children aged <5 years. The age
composition of ILI cases was significant different among different years (P<0.001). Type A (H3) and type B
were the main influenza strains in the region. The proportion of influenza virus subtypes changed frequently
between 2013 and 2015. The peak time of positive influenza cases were correspond to the peak time of
ILI cases every year, and the etiology detection positive rate was positively correlated with ILI % (r=0.603,
P=0.0001).

Conclusions: The ILI temporal trends can reflect the actual influenza activity in epidemic seasons. Thus,
reinforcing surveillance of ILI in assembly occupancies were needed to prevent an outbreak of influenza.

Simultaneously, vaccination is an effective way to protecting high-risk groups from influenza virus.
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Introduction Influenza is a major health threat throughout the world,
which occurs globally with an annual attack rate estimated
at 5-10% in adults and 20-30% in children. Illnesses can

result in hospitalization and death mainly among high-risk

Seasonal influenza is an acute viral infection caused by an
influenza virus. When an infected person coughs, infected

droplets get into the air and another person can breathe groups (the very young, elderly or chronically ill). These

them in and be exposed (1). Influenza viruses are enveloped
viruses of the family Orthomyxoviridae that contain a
segmented RNA genome. The long-term epidemiologic
success of influenza viruses is primarily due to antigenic
variation that takes place in the two surface glycoproteins of
the virus, the HA and NA. Of the three types of influenza
viruses, A, B, and C, the first two are associated with

significant seasonal morbidity and mortality (2,3).
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annual epidemics are estimated to result in about 3 to 5
million cases of severe illness, and about 250,000 to 500,000
deaths worldwide (4). The World Health Organization
(WHO) is urging intensification of influenza surveillance
as a part of contingency planning for responses to influenza
pandemics. Thus, the epidemiology and prevalence of
influenza have been the topic of extensive investigation (5).
Hospital based influenza-like illness (ILI) surveillance
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Table 1 The list of influenza surveillance in 2013-2015

Year ILI case Total case ILI %
2013 37,012 295,220 12.54
2014 37,055 306,868 12.08
2015 37,682 325,568 11.57
Totally 111,749 927,656 12.05

ILI, influenza-like illness.

is essentially a type of syndromic surveillance (6). Jiangyin
People’s Hospital and Jiangyin Shanguan Hospital as
influenza surveillance sentinel hospitals have been included in
Wauxi influenza surveillance network since May 2012. They
mainly undertake the work of influenza-like cases report and
sampling, meanwhile detection of pathogenic influenza was
undertaken by center for disease control and prevention of
Jiangyin. Influenza was monitored in the region from 2013
to 2015, and the result was analyzed, in order to understand
the epidemiological characteristics of influenza in this region,
and provide scientific basis for prevention and control.

Methods
Study subjects

In the absence of laboratory confirmation, potential
influenza cases can be identified with a clinical definition
of influenza, ILI. Influenza was detected by virus isolation
from nasopharyngeal swabs of ILI patients who reported
to medical clinic, pediatric department, the emergency
department and outpatient clinics in two influenza
surveillance sentinel hospital between 2013 and 2015.

Influenza surveillance systems

Influenza surveillance included both sentinel hospital ILI
surveillance and laboratory-confirmed surveillance.

Sentinel hospital influenza-like illness (ILI) surveillance
According to the guideline for case definition of ILI (7),
patients presenting with fever (=38 °C), cough and/or a
sore throat at any of two sentinel hospitals were counted by
physicians as ILI cases for sentinel hospital ILI surveillance.
The number of ILI cases and total number of clinical
consultations were collected from medical clinic, pediatrics,
and emergency room departments, and recorded daily. The
ILI rate was defined as the number of ILI cases out of the
total number of consultations, expressed as a percentage
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(ILI %), and calculated for each calendar week of this study.
ILI % usually can reflect the level of the ILI within a certain
time in influenza surveillance.

Laboratory-confirmed surveillance

Throat swab specimens were collected from ILI patients of
two sentinel hospitals. Each sentinel hospital was required
to collect 5-10 specimens from suspect ILI patients weekly,
Specimens were transported to the CDC laboratory in a
suitable transport medium at 4 °C within 48 h of collection
for the laboratory confirmation and subtype identification.
The influenza genome was amplified and detected using a
standardized the real-time reverse transcription (rRT)-PCR
assay, to test for influenza A and/or B types. Samples positive
for influenza A and/or B were further tested to confirm
influenza A and/or B positivity and to determine influenza
A subtypes. Specimens testing positive for influenza by rRT-
PCR were inoculated onto Madin-Darby canine kidney
(MDCK) cells for isolation of influenza strains. The influenza
strains were analyzed by a hemagglutination inhibition test
using reference antigens and anti-sera.

Statistical analysis

Database was built by Excel 2007 software, R3.2.0 software
was applied for statistical analysis. Histogram and line
charts were used to show the time distribution of ILI cases.
The 5 test or fisher exact test was used to assess differences
in proportion. A two-sided P value of <0.05 was considered
significant different.

Results
Characteristic of envolled patients

A total of 927,656 cases were enrolled from two sentinel
hospitals from 2013 to 2015, of which 111,749 were ILI,
the ILI % was 12.05%. The number of enrolled ILI cases
gradually increased during the study period, but the ILI
% was highest in 2013 (12.54%), and showed a trend of
decreasing year by year (Table I).

Seasonality of influenza-like illness (ILI)

The peak time of ILI cases and epidemic duration are
presented in Figure 1. There were two obvious seasonal
peaks of ILI each year. Cases were mostly reported during
the cold and dry seasons, from December to February in
winter and from June to August in summer. In 2013, the
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Figure 1 Seasonality of ILI cases in Jiangyin from 2013 to 2015. ILI,
influenza-like illness.

Table 2 The age composition of ILI in influenza surveillance
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Figure 2 Seasonality of influenza types and the correlation with ILI %.
ILI, influenza-like illness.

Age group (%)

Year

0- 5- 15- 25- 60-
2013 20,990 (56.71) 7,968 (21.53) 1,845 (4.98) 5,052 (13.65) 1,157 (3.13)
2014 21,608 (58.31) 6,988 (18.86) 1,553 (4.19) 5,142 (13.88) 1,764 (4.76)
2015 22,521 (59.77) 5,949 (15.79) 1,841 (4.89) 5,765 (15.30) 1,606 (4.26)
Totally 65,119 (55.27) 20,905 (18.71) 5,239 (4.69) 15,959 (14.28) 4,527 (4.05)

major peak appeared in December, while the peaks appeared
in January and August in 2014 as well as in 2015.

Age distribution of influenza-like illness (ILI)

The patient’s age ranged between 2 days and 80 years. The
age composition of ILI from 2013 to 2015 was showed
in Table 2. Children aged <5 years accounted for 55.27%
(65,119/111,749) of the total number of ILI, which is the
highest among age groups. The number of ILI cases in this
group gradually increased during the three years. Age group
of 5-14 years old accounted for second (18.71%) of the total
number of ILI. Individuals >60 years of age accounted for
4.05% of the ILI, whose number of cases was the least. There
was a statistically significant difference in the proportion of
age enrolled among ILI cases (x’=559.43, P<0.001).

Detection of influenza virus

Laboratory results were obtained from 1,591 ILI cases
from 2013 to 2015, of which 247 (15.52%) tested positive
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for influenza virus. The strain distribution of influenza
from 2013 to 2015 was shown in Table 3. Type A (H3)
and type B were the main influenza strains in the region.
Of the 247 influenza positive cases 132 (53.44%) were A
(H3), 26 (10.53%) were A (HIN1) and 85 (34.41%) were
B. The proportion of samples testing positive for influenza
viruses was highest in 2014 (20.30%) among ILI patients
and followed by 2015 (17.33%). A (H3) was the major
influenza strain of 2013, accounting for 85.11%. While,
A (H3) as well as type B were major influenza strains of
2014 and 2015. The strain structure of positive cases was
significant different among different years (Fisher’s Exact
Test, P<0.001).

Seasonality of influenza virus and the correlation with
influenza-like illness (ILI) %

Influenza virus was detected predominantly from 2013 to
2015, with peak viral activity observed in December of 2013,
January and August of 2014, January and August of 2015,
which corresponds to the cold and dry seasons (Figure 2).
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Table 3 Influenza strain distribution in Jiangyin from 2013 to 2015
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Influenza strain

Year Number of samples — Positive number Positive rate (%)
A (H3) A (H1N1) A (unclassified) B

2013 528 40 7 0 0 47 8.90

2014 532 47 17 4 40 108 20.30

2015 531 45 2 0 45 92 17.33

Totally 1,591 132 26 4 85 247 15.52

According to the bar charts showing influenza subtypes
(Figure 2), the proportion of influenza virus subtypes
changed frequently between 2013 and 2015. Influenza A
(H3) was the dominant circulating subtype in December
2013 and influenza dry seasons (July to September) of 2014
and 2015. Influenza B was first detected in January 2014
and became the dominant subtype from February to April
during the 2014-2015 influenza cold seasons.

The peak time of positive influenza cases were
correspond to the peak time of ILI cases every year, The
etiology detection positive rate was positively correlated

with ILI % (r=0.603, P=0.0001) (Figure 2).

Discussion

Influenza is a widespread viral infectious disease causing
seasonal epidemics and periodic pandemics over the
world (8). A better understanding of influenza seasonality
and predominant subtypes of influenza virus can help to
improve evidence-based prevention and control strategies
for influenza in the future.

In this study, we have documented a substantial amount
of illness and the seasonal variation of ILI. Moreover, we
systematically reviewed influenza activity in Jiangyin by
combining epidemiological data and laboratory results.

A high level of ILI was found from 2013 to 2015. There
were two obvious seasonal peaks of ILI in winter and summer
each year, which accorded with the epidemic characteristics
of influenza in southern China (9). The double peak
epidemic mode may relate to climate factors in the region.
Experimental studies demonstrated that influenza virus
survival and transmissibility was dependent on humidity
and temperature (10,11). It remains unclear precisely why
influenza virus transmission is most efficient under cold,
dry conditions, possible mechanism may that virus half-
life was increased at lower temperatures and influenza
virus was more stable within the nasal passages when the
epithelial surface is cooled by colder ambient air (12).
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Thus our study suggested that surveillance should be
strengthened in influenza season to prevent influenza outbreak
and studies in future are necessarily to explore the correlation
between meteorological factors and influenza activity.

ILI cases was highest among children (1-14 years),
especially in children aged <5 years, which was consistent with
what has been found in other studies (13,14). Possible reasons
may as follows: firstly, besides influenza viruses, respiratory
syncytial virus (RSV) contribute to ILI estimates, it is well
established that RSV is most common in children <5 years of
age (15). Secondly, the varying proportion of ILI cases across
age group could be somehow explained. Children aged <5 years
were more inclined to hospital, so the ILI cases were more
likely to be discovered. Moreover, several researches showed
that young age was strong risk factor for ILI. The burden
of influenza was highest among children worldwide (14).
This may related to the weak immunity of the organism,
children may have an altered balance of memory CD4+
T cells, which potentially affects long term CD4+ T cell
responses to the influenza infection (16). Therefore, influenza
vaccination for children, students and other high risk groups is
an effective way of protection (17).

Our study displayed the temporal conformance between
etiology detection and ILI cases, suggesting that ILI
temporal trends can reflect the actual influenza activity in
epidemic seasons. We found that the proportion of influenza
virus subtypes changed frequently between 2013 and 2015.
It is difficult to carry out influenza virus surveillance. ILI
surveillance was sensitive and affected easily by some known
and unknown factors, so if ILI cases increased suddenly
outside regular epidemic months, it may be a signal of a
novel influenza coming (18). Thus, reinforcing surveillance
of ILI in assembly occupancies was necessary to prevent an
outbreak of influenza.

There were certain limitations in our study, Firstly, we
established sentinel surveillance only in two hospitals of the
city, and this could potentially affect the generalizability of
our results to the entire population. Moreover, our study
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mainly according to ILI surveillance, which cannot detect
non-influenza respiratory pathogens, such as respiratory
syncytial virus, adenovirus, and rhinovirus, these viruses can
present similarly to influenza (19), which may lead to lower
correlations with laboratory-confirmed data. So, a more
specific clinical definition should be used to increase the
likelihood that ILI cases are influenza.

In conclusion, influenza was a kind of common
respiratory infection with obvious seasonality. ILI
temporal trends can reflect the actual influenza activity
in epidemic seasons, so ILI surveillance has important
guiding significance of influenza outbreak. However, timely
influenza vaccination for high risk groups is still the most
economic and effective means of prevention currently.
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