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APNES Webinar 

 

Date: 24th May (Tue), 2022 

Time: 10:00-12:00AM (Taipei Time)(GMT +8) 

Venue: Online & Room R1-8014, National Health Research Institutes, Miaoli, Taiwan 

 

Attendees (In alphabetical order) 

Prof. Dr. David Perera (Universiti Malaysia Sarawak), Prof. Jamal I-Ching Sam (Faculty of 

Medicine, University of Malaya), Dr. Jiratchaya Puenpa (Chulalongkorn University Bangkok, 

Thailand), Dr. Kathy Tai (Medigen Vaccine Biologics Corp., Taiwan), Dr. Min-Shi Lee (NHRI, 

Taiwan), Md Atiqul Islam (International Centre for Diarrhoeal Disease Research, Bangladesh), Dr. 

Mohammad Mahbubul Karim (International Centre for Diarrhoeal Disease Research, Bangladesh),  

Dr. Nhan Le Nguyen Thanh (Children’s Hospital No.1, Vietnam), Prof. Dr. Peter WS Chang 

(Show Chwan Memorial Hospital, Changhua Taiwan),  Ms. Sabeena Ahmed (International Centre 

for Diarrhoeal Disease Research, Bangladesh), Dr. Steven Su (U-Science Technologies Ltd., 

Taiwan), Dr. Tzu-Yu Weng (NHRI, Taiwan), Dr. Veasna Duong (Institut Pasteur du Cambodge, 

Cambodia), Dr. Wasif Ali Khan (International Centre for Diarrhoeal Disease Research, 

Bangladesh), Dr. Wen-Chiung Chang (NHRI, Taiwan), Yao Chang (NHRI, Taiwan), Dr. Yong 

Poovorawan (Chulalongkorn University Bangkok, Thailand), Dr. Yu-Chieh Cheng (NHRI, 

Taiwan) and Dr. Yu-Tung Huang (Shing-Mark Hospital, Vietnam). 

Chairperson: Dr. Min-Shi Lee  

 

Updates on Enterovirus Surveillance 

Taiwan (Presented by Dr. Wen-Chiung Chang) 

The national Enterovirus (EV) surveillance system in Taiwan was first built after the EV outbreak 

which occurred in 1998. The system mainly includes three components: 1) Mandatory notification 

of EV-like severe cases, which collects throat swabs, serum, and contact information through an 

epidemiological investigation; 2) A sentinel physician network to collect weekly number of  hand, 

foot and mouth diseases (HFMD) and herpangina cases, which was recently replaced by the Real-

time Outbreak and Disease Surveillance through the National Health Insurance Database; 3) A 

laboratory network for virus identification which collect throat swabs from EV-like patients 

(herpangina and HFMD). According to data from Taiwan CDC, there were 66 severe cases in 2019 

with 2 deaths. Among the 66 severe cases, over 74% were of EV-A71. The number of severe cases 

then dropped to 6 with 0 deaths in 2020, and EV-A71 accounted for 83%. However, since 2021 
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till present, no severe or fatal cases has been reported. The data from National Health Insurance 

Administration Taiwan shows that the weekly number of visits related to EV-like symptoms was 

around 5,000 in early 2021 and declined to less than 500 per week in 2022. From 2021 to present 

the number of outpatient and emergency department visits were kept in much lower than the 

outbreak threshold which is 11,000 visits per week. According to the virus surveillance data 

collected by Taiwan CDC, around 1000-2000 cases were identified with enterovirus isolation 

yearly in Taiwan in 2010-2019. However, the case number dropped to 273 in 2020 and 124 in 

2021. The top 1 serotype in 2020 and 2021 was CV-A6, and EV-A71 was not in the list of top 5 

EV serotypes in both years. The result of the EV gene sequencing in 2021 shows similar results, 

where CV-A6 being the most with only few CV-A4. In conclusion, we can find that the EV activity 

was quite low in recent years. A possible reason for the low number of EV infection could be due 

to the non-pharmaceutical intervention widely adopted during the COVID-19 pandemic, which 

dramatically interrupts the transmission of enterovirus in Taiwan.  

Vietnam, Children Hospital 1 (Presented by Dr. Nhan Le Nguyen Thanh) 

Dr. Nhan presented a summary of data based on the collaboration study between NHRI, Taiwan 

and CH1, Vietnam since 2011. Specimens (throat swab and serum)  of around 30 HFMD inpatients 

are being collected monthly. CH1 then performed virus isolation to determine EV and EV-A71 

positivity. At the same time, the collected specimens were shipped to NHRI, Taiwan  for molecular 

diagnosis using CODEHOP test. The test results from CH1 using virus isolation shows that the 

average positive detection rate from 2012-2020 was 26.2% for EV and 7.4% for EV-A71 with a 

range of between 1.6% to 29.6%. Through this, it is well observed that the positive detection rate 

using CODEHOP is much higher, with an average of 53.6% for EV and 12.4 for EV-A71, with 

positive detection rate ranging from 2.4% to 53.7%.  Regarding the  EV-A71 circulation, large 

scale outbreaks were detected in 2011, 2013, 2016 and 2017, but positive rate decrease to just 

2.4% in year 2019 and 2020. In 2019 and 2020 the top pathogens detected were CV-A6 and CV-

A16, respectively. From 2012-2020, a total of 368 EV-A71 isolates were genotyped using 

CODEHOP, which identified 50 C4a genotypes and 318 B5 genotypes. The specimens collected 

in 2021 will be shipped to NHRI, Taiwan by June 2022 for further analysis. In conclusion, besides 

EV-A71, serotypes CVA2, A6, A10 and A16 should consider to be included in the development 

of multivalent enterovirus vaccines, since they are frequently detected in HFMD inpatients in 
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HCMC. Moreover, it is essential to further investigate the impact of COVID-19 outbreaks on 

enterovirus activity.  

Malaysia, Hand, foot and mouth disease surveillance in Western Malaysia (Presented by 

Prof. Jamal I-Ching Sam) 

As shown from the data provided by Ministry of Health, Malaysia, HFMD was characterized by a 

high incidence every 2 years with a total of  236,301 cases reported from 2009 to 2019. There is 

generally an increase of monthly HFMD incidence since 2009 and this increasement are similarly 

seen across all other states in Malaysia. No consistent seasonal trends were observed, but higher 

rates are often identified around February-March and June-August over the 11 years period. 

Following the COVID-19 movement control order in March 2020 Malaysia,  the number of HFMD 

cases began to fall. After the restriction eased around October 2021, a recent rebound in HFMD 

cases were noted in 2022 with around 31,661 HFMD cases by 14 May 2022, which is 15 times 

higher compared to that in 2021. The Selangor state had the highest number of cases (8,864), 

followed by WP Kuala Lumpur & Putrajaya (4,421 cases), Sabah (2,650 cases), Perak (2,638 cases) 

and Kelantan (2,493 cases). Virus data are yet to be received from Ministry of Health Malaysia 

and in the meantime, there are no enteroviruses isolated in University of Malaya Hospital. In recent 

months, MinION was established in the lab to perform whole genome sequencing for enteroviruses.   

Thailand (Presented by Dr. Jiratchaya Puenpa) 

In Thailand, EV-A71 genotype B5 first appeared in 2006 and became the predominant genotype 

beginning in 2010.  In 2012, the number of enterovirus-related cases increased to almost 50,000. 

This increase was mainly due to the first large-scale HFMD outbreak, which affected primarily 

infants and children. Most cases were related to CV-A6 and EV-A71 became the third most 

prevalent type. During 2012-2016, enteroviruses associated with HFMD in Thailand are usually 

CV-A6 or A16. In 2018 CV-A was detected among the study population with around 40%.  Based 

on the 2018 genotyping results, CV-A6 (20.7%) was the most prevalent, followed by CV-A16 

(13.4%) and A10 (6.5%). In 2019, CV-A was also identified to be the major type and  was later 

identified again as the major type in June-August the same year. Based on the 2019 genotyping 

results, CV-A4 (14.6%) and A6 (9.8%) became the predominant type, followed by CV-A2 (6.3%), 

A10 (6.3%) and A16 (4.7%). In addition, EV-A71 genotype C1 and B5 were also found. The 

genotype C1 found was similar to the C1 identified in the European countries and the United States. 
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In Germany 2015, several patients presenting with neurological diseases were also 

epidemiologically associated with EV-A71 C1 infection. Since then, several European countries 

and the United States experienced C1 outbreaks with severe neurological complications. Similarly 

in Thailand, there were 11 patients infected with EV-A71 genogroup C1, of which 2 were found 

with neurological complications. Based on phylogenetic comparison with other countries, EV-A71 

sequence found in this study were closely related to that of an emerging C1 lineage associated with 

neurological disease reported in Denmark (2014), Germany (2015), Spain (2016), France (2016-

2017), Japan (2017), and USA (2018). In 2020, due to COVID-19, EV infections were rare, and 

the distribution of EV was only observed in the early and late 2020. CV-A5 (3.6%), A6 (3.6%) 

and EV-A71 (3.6%) were the major types identified in 2020. In 2021, CV-A16 was detected in 5 

samples and in 2022, 7 cases were all negative.  

Bangladesh, (Presented by Dr. Wasif Ali Khan) 

International Centre for Diarrhoeal Disease Research, Bangladesh, is a non-profit, international 

health research organization established in 1978. Dr. Khan and team has conducted a study to  

investigate the seroprevalence of neutralizing antibodies of enterovirus EV71, CV-A6, A10 and 

A16 among children <18 years of age in rural and urban populations. From the blood samples of 

1208 healthy volunteers, 13  were EV-A71 positive using IgM antibody rapid diagnostic test 

(RDT). Among the 13 cases, 2 (0.3%) and 11 (1.8%) were from urban and  rural area, respectively. 

Rectal/stool swab was then collected, and performed RT-PCR, which found 3 (23.08%) CV-A6, 

6 (46.15%) other EV, 1 (7.69%) un-typable, and 3 (23.08%) negatives. EV-71 neutralizing 

antibody of 488 serum samples were tested and the seroprevalence was 92.21% (n= 450). The age-

specific seroprevalences of EV-71 neutralizing antibody were 99% at under 0-5 months, 82% at 

6-11 months, 83.8% at 1 years old, 97.5 % at 2 years old, 95.2 % at 3 years old and 92.7% at 4 

years old. In conclusion, seroprevalence of EV-71 was common in urban children aged up to 4 

years of age, which indicates that EV-71 is highly prevalent in the study area. In another study, 

104 HFMD cases (up to 17 years) were enrolled for conducting molecular diagnosis, which 

identified 89 (86.41%) CV-A6, 1 (0.97%) CV-A16 and 2 (1.94%) other EV. Clinical diagnosis of 

HFMD cases was in accordance (89%) with laboratory detection of enterovirus. These studies 

indicate the need for Bangladesh to conduct Enterovirus surveillance and join APNES. 
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New Technology for Virus Surveillance 

Nanopore Platform (Presented by Dr. Steven Su, U-Science Technologies Ltd., Taiwan) 

Nanopore platform, developed by Oxford Nanopore Technology (ONT), is a new sequencing 

technique which has been widely applied to viruses surveillance. U-Science is the distributor of 

ONT in Taiwan. Compared to traditional sequencing technology, the Nanopore platform has the 

following advantages: low costs, time saving and portable. U-Science has collaborated with NHRI 

to apply the Nanopore platform to enterovirus surveillance, including 1) CODEHOP-based VP1 

sequencing using clinical samples and 2) genome sequencing using virus isolates. Recently, the 

Nanopore platform is also being widely used for sequencing SARS-CoV-2 genomes in the UK. In 

Taiwan, U-Science and NHRI recently collaborated to conduct genome sequencing of SARS-

CoV-2 in central Taiwan, which could significantly reduce sequencing costs and time with high 

reliability.  

Clinical trial of EV-A71 Vaccine 

Multinational phase 3 trial of EV-A71 vaccine (Presented by Dr. Kathy Tai, Medigen 

Vaccine Biologics Corp., Taiwan)  

Taiwan Centers for Disease Control (CDC) initiated development of inactivated  EV-A71 vaccine 

in 2003 and isolated a candidate vaccine strain from a fatal case in 2004. Taiwan CDC then 

technique transfer to NHRI Taiwan in 2007, where they  established the virus and cell bank and 

performed process development and preclinical studies. In 2010, NHRI conducted phase I clinical 

trials in adults and then technique transfer the pipeline to Medigen Vaccine Biologics Corp., 

Taiwan. Medigen conducted the phase II clinical trials in 2014-2017 and multinational phase III 

trial in 2019-2021. The phase III multinational multicentre trial recruited children aged 2-71 

months in Taiwan and Vietnam. The two-year followed-up results show that the vaccine efficacy 

of EV71vac after adjusting was 96.8% (95% CI 85.5-100.0; p<0.0001). The EV71vac groups 

achieved defined seroprotection (neutralization titre ≥ 1:32) and much higher geometric mean 

serum neutralizing antibody titres after the second vaccination and booster. These results were 

recently published in  Lancet April 12, 20221. 

 
1 Nguyen TT, Chiu C-H, Lin C-Y, Chiu N-C, Chen P-Y, Le TTV, et al. Efficacy, safety, and immunogenicity of an inactivated, adjuvanted enterovirus 
71 vaccine in infants and children: a multiregion, double-blind, randomised, placebo-controlled, phase 3 trial. Lancet 2022;399:1708–17. 
doi:10.1016/S0140-6736(22)00313-0. 


