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Abstract 

Background: Enterovirus A71 (EV A71) is one of the most important enteroviruses related to morbidity and mortal‑
ity in children worldwide. This study aimed to analyse the secular trend of EV A71 in Taiwan from 1998 to 2020 and to 
evaluate the effectiveness of infection control measures.

Methods: We collected the epidemiological data of EV A71 from disease surveillance systems in Taiwan. We analysed 
the association between the secular trend of EV A71 and preventive measures such as hand washing, case isolation, 
and suspension of classes.

Results: The incidence of enterovirus infections with severe complications (EVSC) decreased from 16.25 per 100,000 
children under six in 1998 to less than 9.73 per 100,000 children under six after 2012 (P = 0.0022). The mortality rate 
also decreased significantly, from 3.52 per 100,000 children under six in 1998 to 0 per 100,000 children under six in 
2020 (P < 0.0001). The numbers of EVSC and fatalities were significantly higher in the years when EV A71 accounted for 
more than 10% of the annual predominant serotypes (p < 0.05). After the implementation of many non‑pharmaceuti‑
cal interventions in 2012, the incidence of EVSC and mortality rate decreased significantly (p < 0.001).

Conclusions: After implementing active enterovirus surveillance and preventive measures, we found that the inci‑
dence of EVSC and fatalities due to EV A71 in Taiwan decreased significantly from 1998 to 2020. Continuous surveil‑
lance and strengthened infection control policies are still needed in the future.
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Background
Enterovirus A71 (EV A71) was first isolated in California 
(USA) in 1969 [1]. Epidemic outbreaks occurred in suc-
cession in other countries [2–8]. Most EV A71 infections 
presented as hand, foot, and mouth disease (HFMD), 

which accounted for 80 to 90% of the cases [9]. Severe 
complications, including brainstem encephalitis, car-
diopulmonary failure, and acute flaccid paralysis, may 
occur within two to 7 days after symptom onset [9, 10]. 
Moreover, several hundreds to thousands of people with 
a severe case of the disease die every year in some coun-
tries [11, 12]. Apart from a high mortality rate, EV A71 
could cause long-term neurological sequelae and cogni-
tive impairment [10].

Before 1997, two large outbreaks associated with a high 
case fatality rate occurred in Bulgaria in 1975, with 44 
deaths [3], and Hungary in 1978, with 45 deaths [4]. After 
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that, EV A71 circulated and caused outbreaks in a cyclical 
pattern every two to 3 years, mainly in the Asia-Pacific 
region [13, 14]. Several epidemic situations leading to 
child death have been reported in many Asian countries 
such as Malaysia [5], Taiwan [6], Vietnam [11], China 
[12], and Cambodia [14, 15]. On the other hand, one ret-
rospective surveillance study conducted in 24 European 
and European Economic Area countries also found that 
EV A71 accounted for 6% of the isolated enteroviruses 
from 19 countries, mostly Spain and Germany, during 
2015–2017 [16]. In contrast to the outbreaks of HFMD 
in Asia, most patients with EV A71 in this study pre-
sented with neurological symptoms. Therefore, it is of the 
utmost importance to control EV A71 outbreaks for child 
welfare.

The first large outbreak of EV A71 in Taiwan occurred 
in 1998 and caused 78 fatal paediatric cases [6]. Accord-
ing to the seroepidemiological study in Taiwan, EV A71 
infection did occur before 1997. Nevertheless, some 
severe cases might not be recognized at that time [9, 
17]. Low seroconversion rate of EV A71 during 1994 and 
1997 indicated that there were many susceptible hosts 
and led to the outbreak in 1998 [9, 17]. EV A71 continues 
to circulate in Taiwan and cause outbreaks every three 
to 5 years. There were more than 20 children died due to 
EV A71 infection in both 2000 and 2001 in Taiwan [18]. 
Another nationwide epidemic also occurred in 2012 but 
low morality was observed [19]. Taiwan established mul-
tiple diseases surveillance systems for enteroviruses and 
a medical network for managing children with entero-
virus infections with severe complications (EVSC) after 
the first large EV A71 outbreak in 1998. Several preven-
tive measures, including suspension of classes, patient 
isolation, and public health education, have been pro-
moted in Taiwan. In this study, we aimed to investigate 
the secular trend of EV A71 in Taiwan from 1998 to 2020 
and to evaluate the effectiveness of the above preventive 
measures.

Methods
Background of Taiwan surveillance systems
The Taiwan Centers for Disease Control (CDC) estab-
lished four surveillance systems: a national notifiable 
disease surveillance system, a real-time outbreak and dis-
ease surveillance system (RODS), a viral laboratory sur-
veillance system and a school-based surveillance system. 
EVSC has been a formal notifiable disease in Taiwan since 
1999. For EVSC, pediatric patients with any of the follow-
ing three criteria should be reported to the CDC within 
1 week: (1). HFMD or herpangina accompanied with 
myoclonic jerk or complicated with encephalitis, acute 
flaccid paralysis, myocarditis, cardiopulmonary failure 
or sepsis syndrome, (2). a respiratory tract infection with 

brain stem encephalitis or acute flaccid myelitis, and (3). 
infants younger than 3 months of age with myocarditis, 
hepatitis, encephalitis, thrombocytopenia and multi-
organ failure. By doing this, the national notifiable dis-
ease surveillance system could monitor the epidemic 
trend of severe enterovirus infection.

RODS was established in 2007 and includes a total of 
175 emergency departments with a current coverage rate 
of 85–90%. The National Health Insurance collaborated 
with the Taiwan CDC to monitor common enterovirus 
infections without complications in 2009, so both the 
National Health Insurance and RODS record the number 
of EV patients who visited the emergency or outpatient 
department.

There is a viral laboratory surveillance system that 
includes a contract laboratory for viral isolation and a 
laboratory automated reporting system. The Taiwan 
CDC integrated viral contract laboratories in March 1999 
for enterovirus isolation, contributing to the understand-
ing of serotype distribution and epidemic changes in 
enterovirus in the community. The laboratory automated 
reporting system was established to collect more real-
time data in 2013. A total of 66 hospitals including 21 
medical centres joined the laboratory automated report-
ing system and uploaded data on enterovirus isolation, 
serology and polymerase chain reaction test results auto-
matically once positives were detected.

A school-based surveillance system was established to 
monitor enterovirus infections among kindergarteners 
and elementary school students in 2002, and the geo-
graphical coverage for this system is 99% at present. In 
addition, a cluster reporting system enrolled baby rooms, 
neonatal observation rooms, infant daycare centres, and 
postpartum care centres in order to report enterovirus 
cases among neonates and infants.

Study design and ethical approval
We collected the epidemiological data of enterovirus 
infection from 1998 to 2020 from the four main Taiwan-
ese surveillance systems. We analysed the association 
between the secular trend of EV A71 and the preven-
tive measures and policies in different years, which are 
described in the following text. This study was approved 
by the National Taiwan University Hospital Institutional 
Review Board (202106180RIND).

Observed prevention measures and medical network
Three important prevention measures including hand 
washing, case isolation and suspension of classes were 
implemented. Taiwan has promoted hand washing since 
1998, when the first outbreaks of EV A71 occurred. Pub-
lic health education and propaganda also focused on the 
importance of cleaning and disinfecting the environment 
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to decrease the incidence of household transmission, 
especially during the epidemic.

To prevent transmission and clusters in preschool edu-
cational institutions, children must stay at home for one 
to 2 weeks if they have HFMD or herpangina. Taiwan 
also implemented isolation measures such as droplet and 
contact isolation in medical institutions to prevent noso-
comial infections if the patients were hospitalized.

To reduce the risk of EVSC clusters, suspension of 
classes has been recommended for high-risk groups, 
such as children in preschool and daycare institutions. 
The class suspension criteria were first formulated in 
2004 and modified in 2014 as the following: (1). two cases 
of enterovirus infection in the same class within 1 week 
when there was an epidemic of EV A71, and (2). two 
cases of enterovirus infection in the same class within 1 
week when there were EV A71 cases or EVSC cases in the 
local district without EV A71 epidemic in Taiwan. With 
either one of the above 2 criteria, classes have to be sus-
pended for 1 week.

After the large outbreaks of EV A71 in 1998, Taiwan 
established the system of EVSC-responsible hospitals. 
Severe cases would be transferred to medical centres for 
further management. In 2008, the Taiwan CDC renamed 
the 6 regional commanders, 8 to 12 viral contract labora-
tories and 76 responsible hospitals as a medical network 
for EVSC. The medical network was created to improve 
the quality of medical care for patients infected with 
enterovirus. Consultation channels staffed by clinical 
professionals were established, and they provided clini-
cal health care consultations and guidelines for treating 
enterovirus complications. Responsible hospitals oversaw 
patients diagnosed with EVSC.

Taiwan established practical treatment guidelines for 
the stage-based management of EV A71 infections as 
well as neonatal enterovirus infections and acute flaccid 
myelitis in 2000 [20, 21]. These materials are provided on 
the Taiwan CDC website and updated periodically. There 
were also annual medical education programmes and 
workshops to enhance medical personnel’s skills in treat-
ing the disease, improving treatment quality, and reduc-
ing mortality rates and the incidence of sequelae.

Data analysis and effectiveness measurement
We used a chart to summarize the case numbers of 
EVSC, fatalities, and the predominant serotypes over the 
past 22 years. Figures describing the number of emer-
gency and outpatient visits for enterovirus infection, 
and enterovirus serotypes distribution were generated 
by using the data from RODS, National Health Insur-
ance and laboratory surveillance system. Continuous 
non-normal distributed variables were analysed using 
the Mann-Whitney U test. The incidence of EVSC and 

mortality rate were calculated per 100,000 children under 
six. Negative binomial regression models were used to 
assess the secular trends and average annual percent 
change (AAPC) of the incidence of EVSC and mortal-
ity rate by using the observed numbers of EVSC and 
fatal cases as the outcome and the natural logarithm of 
the corresponding denominator (person-years at risk) 
as the offset. The unit of observation was the incidence 
rate and mortality rate in a single calendar year. Nega-
tive binomial regression was used because most mod-
els in this study showed overdispersion features, which 
were checked using the deviance divided by its degrees 
of freedom under a Poisson regression model. We used 
chi-square test to compare the incidences of EVSC and 
mortality rates before 2012 and after 2013 to evaluate 
the effectiveness of preventive measures which had been 
implemented in or before 2012. Statistical analysis was 
performed with SPSS v22.0 software (IBM United States 
Software). A P-value < 0.05 was considered statistically 
significant.

Results
The incidence of severe EV infection and fatality 
among children under six years of age from 1998 to 2020
The incidence of EVSC and mortality rate among chil-
dren under 6 years of age are shown in Fig.  1. Nega-
tive binomial regression revealed that the incidence 
of EVSC declined significantly from 1998 to 2020 
(AAPC = − 9.19%, P = 0.002). The EVSC incidence was 
16.25 per 100,000 children under 6 years of age in 1998; 
this number reached a peak of 24.01 per 100,000 chil-
dren under 6 years of age after 2009. The mortality rate 
also decreased significantly, from 3.52 per 100,000 chil-
dren under 6 years of age in 1998 to 0 per 100,000 chil-
dren under 6 years of age in 2020 (AAPC = − 12.8%, 
P < 0.0001).

Emergency and outpatient visits for patients 
with hand‑foot‑mouth disease and herpangina
The proportion of emergency visits for HFMD and her-
pangina from RODS during 2007 and 2020 is shown in 
Fig. 2. According to National Health Insurance database, 
the number of both emergency and outpatient visits for 
HFMD and herpangina is shown in Fig. 3. The peak pro-
portion of emergency visits occurred between week 20 
and week 40 each year. The proportion of herpangina was 
the highest, up to 20%, in 2008. Both the proportion of 
emergency visits for HFMD and herpangina decreased to 
less than 10% between 2017 and 2020. As shown in Fig. 2, 
there were epidemic surges of enterovirus infection, 
with more than 35,000 outpatient and emergency visits 
per week in 2008, 2010, 2013 and 2014. In contrast, the 
numbers of weekly outpatient and emergency visits for 
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enterovirus infection were below the usual level in 2020, 
and the mean numbers of outpatient and emergency vis-
its for enterovirus infection were less than 2500 per week 
as Fig. 3 shows.

The trend of EVSC and fatal cases after the implementation 
of surveillance and preventive measures
The distributions of case numbers of EVSC and fatali-
ties along with the disease surveillance systems and 

Fig. 1 The incidence of enterovirus infection with severe complications and mortality in children under six‑year‑old, 1998–2020. The incidence of 
enterovirus infection with severe complications (EVSC) and mortality rate decreased significantly from 1998 to 2020. The average annual percentage 
change (AAPC) for the incidence of EVSC was −9.19% (95%CI −3.40, −14.64, P = 0.0022). The AAPC for mortality in children younger than six years 
of age was −12.81% (95%CI −7.73, −17.63, P < 0.0001)

Fig. 2 Proportion of weekly emergency visits for hand, foot and mouth disease and herpangina, 2007–2020. The peak proportion of weekly 
emergency visits for HFMD and herpangina occurred between week 20 and week 40 each year. The number of individuals with herpangina was 
higher than the number of individuals with HFMD every year. The peak annual proportion of emergency visits for enterovirus infection was less than 
10% after 2017
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infection control policies implemented between 1998 
and 2020 in Taiwan are summarized in Fig.  4. Most 
non-pharmaceutical interventions, including disease 
surveillance systems, hand washing, case isolation, 
class suspension, and establishment of a medical net-
work for EVSC, had been implemented after 2012. 
The mean incidences of EVSC were 7.96 and 1.49 per 

100,000 children under 6 years of age between 1998 and 
2012 and after 2013, respectively (p < 0.001). The mean 
mortality rates were 1.03 and 0.16 per 100,000 children 
under 6 years of age between 1998 and 2012 and after 
2013, respectively (p < 0.001). The laboratory automated 
reporting system was established in 2013, and the case 

Fig. 3 Number of weekly outpatient and emergency visits for enterovirus infection in Taiwan, 2007–2020. The number of outpatient and 
emergency visits for enterovirus infection showed a seasonal distribution. The peak occurred between week 20 and week 40 annually. The number 
of outpatient and emergency visits for enterovirus infection reached the lowest point in 2020

Fig. 4 Number of severe or fatal enterovirus infection and the implementation of surveillance and preventive measures, 1998–2020. The numbers 
of enterovirus infection with severe complications (EVSC) cases and fatality showed a downward trend within the past 20 years. When EV A71 
accounted for more than 10% of the annually predominant serotypes (marked with *), both the annual number of EVSC cases and the annual 
number of fatalities were significantly higher than those in the years when EV A71 accounted for less than 10%
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numbers, incidence of EVSC, and fatalities were further 
reduced thereafter (P < 0.001 for all).

Enterovirus serotype distribution and correlation 
of different serotypes with severe cases in different years
The weekly numbers of all the enterovirus isolates and 
EV A71 cases from the viral contract laboratories are 
shown in Fig.  5. The annual positive rate of enterovirus 
detection in the virological laboratory surveillance sys-
tems was 12% on average. The number of EV A71 isolates 
decreased progressively, and fewer EV A71 cases were 
isolated after 2012. The total number of enterovirus iso-
lates was 1732 per year on average, but there were only 
221 EV isolates and five EV A71 isolates in 2020 when the 
COVID-19 pandemic occurred.

The predominant serotypes in the community and 
in patients with severe complications and fatalities and 
the severe case-fatality rate in different years are listed 
in Table  1. The severe case-fatality rate ranged from 0 
to 33.3% and declined over time, although there was no 
significant difference (p = 0.065). EV A71 accounted for 
the majority of EVSC and fatal cases during our study 
period. The overall proportion of EV A71 among all 
EV isolates was 11.3% between 2005 and 2020. EV A71 
accounted for more than 10% of the annual total EV iso-
lates in 1998 (37%), 2000 (35%), 2001 (31%), 2002 (15%), 
2005 (18%), 2008 (27%), 2012 (39%), and 2019 (17%). The 
number of severe and fatal cases and the incidence of 
EVSC and mortality rate were significantly higher when 
EV A71 accounted for more than 10% of the annually 

predominant serotypes (p < 0.05) than when EV A71 
accounted for less than 10%. When EV A71 accounted for 
more than 10% of the annually predominant serotypes, 
the median number of annual EVSC cases was 226.5 
(interquartile range 150.4, 378), and the median number 
of annual fatalities was 23 (interquartile range 34.5, 45.3); 
otherwise, the median number of annual EVSC cases was 
24 (interquartile range 12, 35.5), and the median number 
of annual fatalities was 2 (interquartile range 1, 4.5) (both 
p < 0.05).

Discussion
In this study, the case numbers of EVSC and fatalities 
showed a notably downward trend within the past two 
decades. We also demonstrated that the incidence of 
EVSC and mortality rate decreased significantly after 
2012, when the majority of the preventive measures had 
been implemented, and less EV A71 circulated after 2012. 
The EV A71 seroepidemiological investigation in Taiwan 
disclosed that the seropositive rate of young children 
under 6 years of age was below 10% in 2017 [22]. Moreo-
ver, the seropositive rates of people less than 20 years of 
age in 2017 were significantly lower than those in 1997, 
1999 and 2007 [22]. This information indicates that the 
incidence of EV A71 infection in Taiwanese children 
decreased notably and supports our findings.

The case numbers of EVSC and fatalities were higher 
when EV A71 accounted for more than 10% of the annu-
ally predominant serotypes. Disease and viral surveil-
lance systems played an important role in the early 

Fig. 5 Enterovirus virus isolates according to contracted virology laboratories, 2006–2020. The Taiwan CDC integrated viral contract laboratories for 
enterovirus isolation since March 1999, and data integration was completed in 2006. The number of EV A71 isolates decreased progressively, and 
few A71 enteroviruses were isolated after 2012. The average annual positive rate of enterovirus detection was 12%. The mean percentage of EV A71 
was 9.1% annually
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detection of enterovirus infections in the community 
and medical institutions. Therefore, infection control and 
preventive measures could be implemented in a timely 
manner to prevent or contain enterovirus outbreaks. In 
addition, medical network and education programmes 
improved the quality of medical care for patients infected 
with enterovirus. EVSC could be detected early and peo-
ple could seek prompt medical care due to alert aware-
ness of the warning signs. A practical treatment guideline 
of stage-based management reduced the case fatality rate 
of EV A71-related cardiopulmonary failure [20], whereas 
delayed medical intervention has been proved to be 
associated with severe infection [23]. All of these imple-
mentations contributed to early interventions, which 
decreased the case-fatality rate and improved prognosis.

One retrospective study provided evidence that school 
closure was associated with a reduction in the HFMD 
transmission rate in Singapore [24]. We believe that 
class suspension had a positive effect on the prevention 
of enterovirus outbreaks. Our previous study showed 
that the enterovirus attack rate was strikingly high in 

kindergarten students because preschool children did 
not precisely follow the rules of hand hygiene and droplet 
precautions [25].

Hoang et al. found that the incidence of EV A71 infec-
tion among household contacts was 47.6% [11]. Another 
study showed that the overall EV A71 transmission rate 
due to household contact was 52%, and viral transmis-
sion occurred most often among siblings and cousins 
[26]. However, the majority of adult household members 
seldom had obvious clinical symptoms even though they 
could transmit the virus [11, 26]. Furthermore, EV A71 
could survive on a contaminated object or environmental 
surface for 3 days with 90% relative humidity [27]. There-
fore, the promoting correct ways of cleaning and disin-
fecting the environment, such as using chlorine bleach, 
might also decrease household transmission rates.

The transmission routes of enteroviruses include drop-
lets, contact and faecal-oral. Previous studies showed 
that frequent hand washing among school-aged chil-
dren and their care-givers provided a high protection 
rate against enterovirus infection [7]. Moreover, cleaning 

Table 1 Predominant serotypes among enterovirus infection patients with severe complications and deaths

Year Predominant 
Serotype 
Circulating in
The Community

Case Number of Enterovirus 
Infection Patients with Severe 
Complications

Predominant Serotypes in
Enterovirus Infection 
Patients with Severe 
Complications

Number 
of 
Deaths

Predominant 
Serotype in the 
Deceased

Severe case 
fatality rate

1998 NA 405 EV71 78 EV71 19.30%

1999 NA 35 Cox B3 9 Cox B3 25.7%

2000 NA 291 EV71 41 EV71 14.1%

2001 Cox A16
EV71

393 EV71 58 EV71 14.8%

2002 ECHO6 162 EV71 30 EV71 18.5%

2003 Cox A16 70 EV71 9 EV71 12.9%

2004 Cox A4 50 EV71 5 EV71 10%

2005 Cox B3 142 EV71 16 EV71 11.3%

2006 Cox A2 11 EV71 0 – 0%

2007 Cox A6 12 EV71 3 EV71 25%

2008 Cox A2 373 EV71 14 EV71 3.8%

2009 Cox A6 29 EV71 2 EV71 6.9%

2010 Cox A16 16 EV71 0 – 0%

2011 Cox A10 59 EV71 4 EV71 6.8%

2012 EV71 153 EV71 2 EV71 1.3%

2013 Cox A6 12 EV71 1 ECHO30 8.3%

2014 Cox A10 6 Cox A 1 ECHO11 16.7%

2015 Cox A16 6 Cox B5 2 Cox A16
Cox B5

33.3%

2016 Cox A10 33 EV71 1 EV71 3%

2017 Cox A4
Cox A6

24 EVD68 1 CoxB3 4.2%

2018 Cox A10 36 ECHO11 8 ECHO11 22%

2019 Cox A10 69 EV71 4 EV71 5.8%

2020 Cox A6 6 EV71 0 – 0%
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water faucets after hand washing was found to be a pro-
tective habit that reduced the risk of complications [23]. 
The importance of hand washing had been promoted 
since the EV A71 outbreak in 1998. However, hand wash-
ing alone cannot prevent enterovirus transmission. It 
was interesting to find that the spread or transmission 
of enteroviruses declined because the entire population 
strictly followed the rules of hand washing, mask wearing 
and cough etiquette during the severe acute respiratory 
syndrome epidemic in 2003 and the COVID-19 epidemic 
in 2020–2021.

In our study, the mean positive rate of enterovirus 
isolation from the community contract laboratory was 
12%. The total number of enterovirus isolates, on aver-
age, was 1732 per year, which decreased to only a total of 
221 enterovirus isolates with five EV A71 isolates in 2020. 
Regarding the clinical aspect, outpatient and emergency 
department visits for enterovirus infection decreased to 
less than 2500 per week in 2020. Although there are no 
available antiviral drugs and vaccines in Taiwan, EV A71 
has successfully controlled by using non-pharmaceutical 
interventions. Owing to well-established surveillance 
systems, public health awareness, and improvements 
in infection control measures, the disease burden of EV 
A71 infection decreased in Taiwan year by year. However, 
EV A71 epidemics still occur in some countries such as 
China, Vietnam, and Thailand.

One systemic review and meta-analysis of EV A71-
related HFMD used the epidemiologic data from Sin-
gapore, Vietnam, South Korea and China [28]. This 
meta-analysis reported a pooled case fatality rate of 1.7%, 
with the range varying from 0.4 to 7.7% among different 
regions [28]. EV A71 infection led to a high case fatality 
rate (more than 60%) during the Cambodia outbreak in 
2012 [5]. During the large EV A71 outbreak in Taiwan 
in 1998, the estimated case-fatality rate was 44.4 per 
100,000 among children younger than 4 years of age, with 
the highest rate of 96.96 per 100,000 in infants aged six 
to 11 months [17]. There was a statistically insignificant 
downward trend of the severe case fatality rate in the fol-
lowing years. Formalin-inactivated EV A71 vaccines were 
found to be safe and to elicit a strong neutralizing anti-
body response against EV A71 currently circulating in 
Asia [29]. It is worth looking forward to further break-
throughs in EV A71 infection control after efficacious 
vaccine launches in countries in the Asia-Pacific.

There were some limitations to our study. First, we did 
not analyse the patients’ clinical presentations and risk fac-
tors for EVSC and fatality. Second, there were changes in 
personal hygiene behaviour and environmental sanitation. 
Improvements in public education may also decrease the 
risk of enterovirus transmission. However, these confound-
ing factors are difficult to evaluate. Third, there were no 

fatal cases and few case numbers of EVSC in some years 
during the study period, and this might have impacted 
the evaluation of the change in the severe case fatality rate 
among different years and between enterovirus serotypes.

Conclusions
Owing to enterovirus A71’s high infectivity and threat 
to children’s health, Taiwan established multiple surveil-
lance systems and a medical network for enterovirus 
infection with severe complications, promoted public 
health education and implemented preventive measures. 
These measures led to a significant decrease in the num-
bers of severe and fatal cases of enterovirus in Taiwan 
from 1998 to 2020. We would like to share the experi-
ences that all of these preventive measures benefitted the 
control of EV A71 outbreaks and improved patient clini-
cal outcomes. Although the EV A71 vaccine is expected 
to provide good efficacy and to be another milestone for 
epidemic eradication, continuous surveillance and the 
strengthened implementation of infection control poli-
cies will still be needed in the future.
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