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On 3 April 2013, suspected and confirmed cases of 
influenza A(H7N9) virus infection became notifiable 
in the primary care sector in Taiwan, and detection 
of the virus became part of the surveillance of severe 
community-acquired pneumonia. On 24 April, the first 
imported case, reported through both surveillance 
systems, was confirmed in a man returning from China 
by sequencing from endotracheal aspirates after two 
negative throat swabs. Three of 139 contacts were ill 
and tested influenza A(H7N9)-negative.

The Taiwan Centers for Disease Control (TCDC) listed 
avian influenza A(H7N9) virus infection in humans 
as a nationally notifiable disease on 3 April 2013 [1], 
after the Chinese authorities had on 31 March 2013 
announced the identification of two male influenza 
cases in Shanghai and one female case in Anhui 
with severe respiratory disease caused by an avian 
influenza A(H7N9) virus that had not previously been 
detected in humans or animals [2]. The viruses had 
genetic markers known to be associated with adapta-
tion to mammalian hosts and respiratory transmission 
of avian influenza viruses, raising concerns about their 
pandemic potential [2]. The probability of introduction 
of this virus into Taiwan is considered high because of 
geographic proximity and more than 90,000 personal 
or business travels from Shanghai and Anhui to Taiwan 
per month. This report summarises Taiwan’s surveil-
lance for avian influenza A(H7N9) virus infection in 
humans in the period from 3 April to 10 May 2013.

Influenza surveillance in Taiwan
The National Influenza Surveillance System (NISS) in 
Taiwan consists of virological surveillance by senti-
nel primary care physicians, syndromic surveillance 
of influenza-like illness in emergency and outpatient 
departments, and surveillance of influenza with com-
plications reported through the National Notifiable 
Disease Surveillance System. These surveillance 
activities have been described [3,4]. On 3 April 2013, 
the TCDC added human infection with avian influenza 

A(H7N9) virus into the National Notifiable Disease 
Surveillance System to detect suspected and con-
firmed cases in the primary care sector. Before 3 April 
2013, specimens positive for untypeable influenza 
A submitted through NISS were routinely tested for 
influenza A(H5) by realtime RT-PCR. Since 3 April 2013, 
such specimens have in addition been routinely tested 
by RT-PCR for influenza A(H7). The TCDC has also con-
ducted surveillance of severe community-acquired 
pneumonia (CAP) of unknown aetiology since 2010. 
We focused on these two surveillance activities in this 
report.

Surveillance of influenza A(H7N9) virus 
infection in the primary care sector
The maximal incubation period of influenza A(H7N9) 
was defined as seven days in the period from 3 to 25 
April and was revised as 10 days on 26 April based on 
a recent study [5]. Contacts were defined as those who 
had provided care to, had been in the same place with, 
or had directly exposed to respiratory secretions or 
body fluids of a case since the day before illness onset 
of the case.

A suspected influenza A(H7N9) case was defined as 
a person with onset of pneumonia or fever (≥38 oC) 
with cough within the maximal incubation period of 
at least one the following exposures: (i) contact with 
a confirmed case; (ii) travel to provinces or cities in 
China where human infections with the avian influenza 
A(H7N9) virus have been reported; (iii) exposure to 
human, animal or environmental specimens or labora-
tory samples that are suspected or confirmed to con-
tain the influenza A(H7N9) virus. A case was confirmed 
if tested positive for the influenza A(H7N9) virus by 
RT-PCR and/or culture at TCDC. 

Physicians were required to report suspected cases to 
their local health departments within 24 h of identifi-
cation and to submit nasopharyngeal or oropharyngeal 
swabs of all suspected cases to TCDC for influenza 
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testing. Local public health professionals verified case 
characteristics including presenting symptoms, dates 
of illness onset, underlying medical conditions, and 
exposure to poultry based on the physicians’ reports 
and interviews with the patients or their parents. 

Contact persons were identified through interviews 
with patients and their family and through hospital 
records. All contacts were interviewed for dates and 
mode of the exposure as well as and protective meas-
ures, and followed up daily for fever and respiratory 
symptoms during the maximal incubation period after 
last exposure. 

Surveillance of influenza A(H7N9) virus in 
severe pneumonia of unknown aetiology
Surveillance of severe CAP of unknown aetiology has 
been established in Taiwan since 2010. Physicians 
from 29 hospitals (including 13 tertiary referral hospi-
tals) were requested to submit respiratory specimens 
from CAP patients with respiratory failure for whom no 
aetiologic pathogen had been identified through gen-
eral clinical investigations. Submitted specimens were 
tested for viruses using a specifically designed multi-
plex PCR panel targeting influenza A(H1N1), A(H3N2) 
and B viruses, parainfluenza viruses 1–3, adenovirus, 
respiratory syncytial virus (A and B), human bocavi-
rus, human coronavirus (229E, NL63, OC43, and HKU1), 
enterovirus, rhinovirus, human metapneumovirus, par-
vovirus B19, and viruses of the human Herpesviridae. 
Since 3 April, influenza A(H7) virus has been incorpo-
rated into the multiplex PCR panel as a supplementary 
target for all cases of severe CAP of unknown aetiol-
ogy. Retrospective testing of influenza A(H7) virus was 
also conducted on stored samples from cases of severe 
CAP of unknown aetiology reported from 1 January to 2 
April 2013.

Laboratory testing of influenza A(H7N9) virus
Viral culture was performed on respiratory specimens 
using Madin Darby canine kidney cells. The RT-PCR 
for influenza A and B viruses and subtyping of human 
influenza A(H1N1) and A(H3N2) have been described 
before [6]. Subtyping of influenza A(H7N9) viruses was 
conducted with the protocol provided by the World 
Health Organization Collaborating Center for Reference 
and Research on Influenza [7].

Case description 
In the period from 3 April to 10 May, TCDC was noti-
fied of 358 suspected human cases of avian influenza 
A(H7N9) virus infection and 41 cases of severe CAP 
of unknown aetiology, including one confirmed case 
reported through both of the surveillance systems. Of 
the 357 suspected cases that tested negative for influ-
enza A(H7), 49 tested positive for influenza A(H1N1), 29 
tested positive for influenza A(H3N2), and five tested 
positive for influenza B. Of the 88 cases of severe CAP 
of unknown aetiology reported in the period from 1 
January to 10 May, 47 cases were negative in all tests, 

16 were positive for influenza virus (13A(H1N1) , two 
A(H3N2), and one A(H7N9)), and 25 were positive for 
other viruses (details not presented because the review 
of the medical records is still outstanding). None of the 
specimens submitted through other NISS surveillance 
activities from 3 April to 10 May tested positive for 
influenza A(H7) viruses.

The confirmed case occurred in a man in his 50s who 
returned from Jiangsu Province, China on 9 April. The 
clinical course has been described in details elsewhere 
[8]. The patient experienced fever and general malaise 
without respiratory symptoms on 12 April, first sought 
medical attention on 16 April because of high fever 
(40 oC) and mild sore throat, and was reported as a 
suspected influenza A(H7N9) case on 16 April. A throat 
swab collected on 16 April tested negative for influenza 
A(H7N9) virus by RT-PCR. Right lower lobe interstitial 
pneumonia developed on 18 April and progressed to 
bilateral lower lung consolidation and respiratory fail-
ure on 20 April. The patient was reported to TCDC on 21 
April as severe pneumonia of unknown aetiology and 
a throat swab was collected and submitted to TCDC on 
the same day for testing by RT-PCR; this sample was 
negative for influenza A(H7N9) virus. Endotracheal aspi-
rates collected on 20 April tested positive for influenza 
A on 22 April and were subtyped as influenza A(H7N9) 
in the evening of 23 April at a university research labo-
ratory. On 24 April, influenza A(H7N9) virus infection 
was confirmed by positive influenza A(H7N9) RT-PCR 
and sequencing at the TCDC National Influenza Center 
on endotracheal aspirates collected in the late evening 
of 23 April. As of 10 May, the patient had made a good 
recovery; mechanical ventilation had been removed.

All of 139 contact persons of this case, including three 
family contacts, 26 casual contacts (colleagues and 
friends), and 110 healthcare workers, were followed up 
for 10 days after last exposure. Three healthcare work-
ers at the intensive care unit experienced respiratory 
symptoms within two to three days after providing rou-
tine nursing care to the patient, using N95 respirators, 
goggles, gloves and protective clothing. Throat swabs 
collected from all three symptomatic contacts on April 
24 tested negative for influenza A(H7N9) virus by 
RT-PCR. Further epidemiological and laboratory inves-
tigations of this confirmed case and close contacts are 
ongoing.

Discussion
This first human influenza A(H7N9) case outside China 
provided important lessons on public health surveil-
lance and detection of human influenza A(H7N9) cases. 
Firstly, influenza A(H7N9) RT-PCR was negative on 
two throat swabs collected on Day 4 and Day 9 after 
illness onset, but was positive on endotracheal aspi-
rates collected on Day 8 after onset. The findings are 
consistent with a recent study based on four cases, 
that indicated sputum specimens were more likely to 
test influenza A(H7N9)-positive than throat swabs [9]. 
As a result, TCDC revised the sampling guidance on 26 
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April to include sputum, endotracheal aspirates and 
other lower airway specimens, in addition to pharyn-
geal swabs, as recommended specimens for collection 
in suspected reported influenza A(H7N9) cases with 
productive cough, pneumonia or other complications. 
TCDC also recommended that physicians submit fol-
low-up respiratory specimens in suspected influenza 
A(H7N9) cases with progressive disease after initially 
negative test results.

Secondly, the patient presented with fever but no 
cough. Although the presenting symptoms did not meet 
our case definitions, his clinician decided to report the 
case based on recent travel in eastern China and fever 
with sore throat, and the reporting was accepted by our 
surveillance system. The case presentation was differ-
ent from that of the first three influenza A(H7N9) cases 
reported in China, all of whom presented with fever 
and cough [2]. However, adult and paediatric influenza 
A(H7N9) cases that presented without cough have been 
reported [10,11]. This illustrates possible limitations of 
current case definitions using fever and cough as one 
of the clinical criteria. Although inclusion of respiratory 
symptoms other than cough might improve sensitivity 
of the case definitions, broader clinical criteria might 
not necessarily lead to strengthened case confirma-
tion, if testing on pharyngeal specimens at an early 
stage is not sensitive for influenza A(H7N9) virus detec-
tion. Alternatively, as exemplified by this case, physi-
cians should be allowed to report suspected cases that 
do not fully meet the case definitions. 

Further studies that characterise influenza A(H7N9) 
virus infection in humans will provide evidence for 
public health practices of case detection. For example, 
because a recent study showed maximal intervals of 
10 days between poultry exposure and illness onset in 
influenza A(H7N9) cases [5], T CDC revised case defi-
nitions on 26 April to extend the maximal incubation 
period to 10 days. Studies that examine viral positiv-
ity at different anatomic sites and shedding over the 
disease course in comparison with seasonal influ-
enza, such as previous studies on pandemic influenza 
A(H1N1)pdm09, could provide guidance for laboratory 
testing and monitoring of influenza A(H7N9) cases 
[12-14].

Conclusions
This first imported human influenza A(H7N9) case 
in Taiwan was reported through both the National 
Notifiable Disease Surveillance and severe CAP sur-
veillance systems. Laboratory confirmation was 
achieved through astute pursuit of laboratory diag-
noses by physicians, testing a deep endotracheal 
sample despite two earlier negative throat swabs and 
absence of cough as the initial presentation. A flexible 
surveillance system allows for timely revision of case 
definitions and sampling guidance. Sensitivity in case 
detection is likely to improve with collection of sputum, 
endotracheal aspirates, or other lower airway speci-
mens in addition to pharyngeal swabs. Retrospective 

testing of severe CAP cases since January 2013 did 
not demonstrate any earlier influenza A(H7N9) cases. 
Preliminary results of contact investigations indicated 
no evidence of person-to-person transmission. We rec-
ommend rapid communication and dissemination of 
results of epidemiological and virological studies to 
ensure evidence-based surveillance and detection of 
influenza A(H7N9) virus infection.
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