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To the Editor: Since avian influenza A(H7N9) was first

identified in Shanghai, China, in March 2013, there have

cases. Real-time polymerase chain reaction was used in
the laboratory to test for A(H7N9).
been a total of five epidemics. These have amounted to
1564 laboratory-confirmed cases up to September 2017,
with a fatality rate of about 40%.[1] In the fifth wave,
4.09% of cases (31/758) were infected with the highly
pathogenic avian influenza (HPAI) A(H7N9). This
indicated that the pathotype of the A(H7N9) had switched
from low pathogenic avian influenza (LPAI) to HPAI.

Guangxi is located in southwest China, adjacent to
Guangdong province. Guangdong is one of three provinces
with the highest cumulative numbers of reported inciden-
ces of human infection with A(H7N9) since 2013.[2] There
were few A(H7N9) cases in Guangxi before 2017, but the
number of cases rapidly increased in 2017. Some of
the cases were even HPAI infections. This study was to
explore the cause of the first A(H7N9) outbreak in
Guangxi and compare it with other regions. We
investigated the epidemiological characteristics of patients
infected with A(H7N9) and the detection of H7 using live
poultry markets (LPMs) surveillance; the relationship
between detection of H7 and the increased number of cases
is also explored.

The collection of data from influenza A(H7N9) cases was
decided to be a part of a public health investigation of
emerging outbreak, which was exempt from institutional
review board assessment.

All laboratory-confirmed cases of human infection with A
(H7N9) in Guangxi in the 2016 to 2017 epidemic were
included. The local Center for Disease Prevention and
Control (CDC) was responsible for detecting A(H7N9) in
respiratory samples from suspected human A(H7N9)
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Active surveillance on avian influenza was increased from
February 2017 until the outbreak was over. The surveil-
lance sites covered all 14 cities of Guangxi. All the samples,
including swabs from cages, chopping boards, avian feces,
and drinking water of poultry, were collected and tested
for avian influenza virus by the local CDC.

Fisher exact test was used to compare frequencies of
demographic categorical variables and the Mann-Whitney
U test was used to compare time-to-event distributions.
Spearman correlation test was used to calculate the
correlation between the positive rate of H7 detection
and the number of A(H7N9) cases.

From October 1st, 2016 to June 9th, 2017, a total of 27
cases of human infection with A(H7N9) were reported in
Guangxi. Human A(H7N9) cases were detected in ten of
14 cities [Table 1]. The first laboratory-confirmed case was
imported from neighboring Guangdong Province. This
patient contracted the illness on January 27, 2017 and died
on February 15, 2017. The first indigenous case was
reported on February 18, 2017 and the last case
was reported on June 9, 2017. The median age of all
cases was 53 years, the male-to-female ratio was 2.86, 22
(81%) lived in rural areas, and all but one of the cases had
clear poultry exposure within 10 days of illness onset
[Supplementary Table 1; http://links.lww.com/CM9].
Sixteen human A(H7N9) cases (59%) had been exposed
to backyard poultry, while nine cases (33%) were exposed
due to their occupation. In 63% of cases, the first hospital-
level visited was a private or village clinic. The median
number of days between illness onset and first medical visit
was 1 day, whereas the median number of days from illness
onset to taking anti-viral therapy was 5 days.
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Fourteen (52%) of these infections resulted in death. The
demographic characteristics were similar for both the

In this study, we described the prevalence of human
infection with influenza A(H7N9) in Guangxi during 2016

Table 1: Geographical distribution of human A(H7N9) cases and the rate of positive H7 RNA test in LPMs in Guangxi, China, 2016 to 2017.

City
No. of A(H7N9)

cases
Environmental

surveillance samples (n)
Number of

positive H7 (n)
The rate of

positive H7 (%)

Guilin 6 595 85 14.29
Hechi 5 289 39 13.49
Yulin 4 239 32 13.39
Baise 3 599 25 4.17
Liuzhou 3 188 11 5.85
Nanning 2 214 11 5.14
Guigang 1 325 14 4.31
Hezhou 1 265 32 12.08
Laibin 1 180 20 11.11
Wuzhou 1 1080 48 4.44
Beihai 0 1420 10 0.70
Fangchenggang 0 2144 2 0.09
Qinzhou 0 1998 39 1.95
Chongzuo 0 339 11 3.24

Total 27 9875 379 3.84

LPMs: Live poultry markets.
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death cases and the recovery cases. All reported human A
(H7N9) cases were severe and required hospitalization.
We found a higher proportion of cases resulted in death for
patients who had backyard poultry exposure (71% died
vs. 46% recovered; Fisher exact test, P = 0.252) or a longer
time before receiving anti-viral treatment (6 days died vs.
4 days recovered; Mann-Whitney U test, P = 0.128).
Significantly more of the cases that resulted in death
involved patients who had a chronic disease compared
with cases that resulted in recovery (57% vs. 8%; Fisher
exact test, P = 0.013). Underlying chronic conditions
were associated with an increased risk of the death
(adjusted odds ratio, 15.34; 95% confidence interval,
1.50–156.91).

Due to missing samples or failed amplification, only 11
HPAI cases and six LPAI cases were identified. No
significant differences were observed in the demographic
characteristics between these two groups. The exposure to
sick or dead poultry was significantly higher in patients
with HPAI than with LPAI (7 vs. 0; Fisher exact test,
P = 0.035). Other clinical factors such as the time between
illness onset and hospitalization, anti-viral treatment, and
clinic outcomes, were comparable (data not shown).

There were 9875 environmental surveillance samples from
LPMs collected from January to July 2017. Of these, 379
samples (3.84%) were found to be positive for H7 using
RNA testing. The rate of positive H7 detection in LPMs
varied from 0.09% to 14.29% in different cities [Table 1].
We found a steep increase in the number of avian influenza
A(H7N9) cases between February 10 andMarch 21, 2017.
Meanwhile, the rate of positive H7 RNA tests in LPMswas
higher from 5.20% to 11.82%. There was a positive
correlation between the case reports and the H7 detection
rate (R = 0.793, P < 0.05).

1

to 2017 season and compared the demographical,
epidemiological, and clinical characteristics between death
and recovery cases. Middle-aged men living in rural areas
accounted for the majority of human A(H7N9) cases. This
characteristic was consistent with the fifth epidemic in
mainland China,[2] but different from the first epidemic.

The case-fatality was higher than those reported in other
provinces and previous epidemic. It has been proven that
initiation of anti-viral therapy within 48 h of the onset of
the illness, could reduce the risk of death.[2] However, the
mean time between illness onset and anti-viral treatment in
our study was 5 days, which was more than 48 h.
Furthermore, for the death cases in our study, the times
from illness onset to first medical service, to initiation of
anti-viral treatment, and to diagnosis, were longer
compared to the recovery cases (though, these differences
were not significant). Therefore, enhancing early identifi-
cation and timely initiation of anti-viral treatment is crucial
to reduce the mortality of patients infected with A(H7N9).
Another possible reason for the higher case-fatality rate
observed was that six of the 14 cases that resulted in death
in our study were patients infected with HPAI A(H7N9).

Overall, compared with the outbreaks in other Chinese
provinces, in Guangxi, we observed a higher proportion of
backyard poultry exposure, which could lead to an
increase in the risk of avian influenza infection. This
difference was mainly due to the fact that most of the
patients we studied lived in rural areas. Preference for fresh
chicken meat results in poultry farming in rural areas,
while the raising and slaughtering increased the frequency
of exposure. Our findings were consistent with previous
research in that touching sick or dead poultry was the most
important risk factor for HPAI A(H7N9) infection.[3]

HPAI A(H7N9) may accelerate disease progression and
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severity,[4] and has been shown to exhibit multi-drug
resistance to neuraminidase inhibitors.

importance of early diagnosis and administration of anti-
viral therapy will be helpful in reducing the risk of fatality.

1. Influenza at the Human-animal Interface. World Health Organization,
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The increased H7 detection rate in LPMs was strongly
associated with the increase in A(H7N9) cases reported.
The reported number of human A(H7N9) cases was much
higher in Guangdong than in Guangxi. The lower positive
rate of H7 detection in Guangxi than in Guangdong may
offer a partial explanation. Additionally, asymptomatic
patients may have been ignored in Guangxi due to the lack
of clinical experience, as all reported cases were severe and
resulted in hospitalization. Further study will be required
to elucidate the full explanation for this difference.

In response to the rapid increase of human cases in
Guangxi, local authorities temporarily closed LPMs,
which was effective in reducing the risk of human
infection. In addition, intensive media reports had
strengthened public awareness of the risk of a A(H7N9)
pandemic, particularly in rural areas. However, due to the
traditional demand for fresh chicken meat among people
living in the southern China, asymptomatic infection in
poultry caused by the LPAI A(H7N9), and exposure
pattern shift[2], extensive efforts are needed to prevent and
control A(H7N9) infection. These efforts could include
active LPM surveillance and strengthening the immuniza-
tion of poultry, which is considered to an extremely
effective way to control the outbreak of avian influenza.[5]

In conclusion, highlighting the importance of avoiding
touching sick or dead poultry, closure of LPMs, and
ongoing active environmental surveillance are critical in
preventing and controlling future influenza A(H7N9)
epidemics. Underlying chronic conditions and delayed
treatment accelerate the progression of clinical severity of
the illness. Therefore, strengthening awareness of the
1997
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