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1 @‘% Enterovirus 71: Picornaviridae, 7.5kb ssRNA
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Alternative cleavage

P1: khang nguyén
P2: sao chép, doc luc
P3: Protease
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Loai va Serotypes cua Enterovirus &
nguwol (116 serotypes, ICTV 2017)

So

serotypes Serotypes

CA2-8, CA10, CA12, CA14, CAl16,EV-AT1,
Enterovirus A 25 EV-A89-91, EV-A114, EV-A119, EV-A120,
EV-Al121, SV19, SV43, SV46,BA13

CA9, CB1-6, E1-7, E9, E11-E21, E24-

Enterovirus B 63 27, E29-33, EV69, EV73-75, EV77-88,
EV93, EV97-98, EV100-101, EV106-
107.......
PV1-3, CAl, CA11l, CA13, CA17, CA19-22,
Enterovirus C 23 CA24, EV-C95-96, EV-C99, EV-C102, EV-

C104-105, EV-C109, EV-C113,EV-C116

EV-D68, EV-D70, EV-D94, EV-D111. EV-

Enterovirus D 5 D120

EV71 dwoc chia lam 3 genogroup (A, Bva C) géom 11 genotypes
(A, B1~B5, C1~C5). 3



Phan bo quoc té EV-A71 & Chau A
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So sanh 5 rng vién vaccine EV71 virus toan phan
bat hoat & cac thu nghiém lam sang

To chirc Virus Cell |Antigen Dosage, Tinh tran
(Quéc gia) Genotype | line [ug (methods) ANg

CDC/NHRI B4 (4107 LM Hltotal t\::?;jl:'sltry
(Taiwan) TCID50/ml) protein) bartners)
C4 (~107 1 (viral protein  Cap phép &
Smovac (Chlna) TCID50/ml) Vero by ELISA) China
Beijing Vigoo C4 (~107 Vero 0.8 (viral protein Cap phép o
(i) TCID50/ml) by ELISA) China
C4 (~107 KMB- 0.25 (viral Cap phép &

CAMS (China)

TCID50/ml) 17 protein by ELISA) China
INHEENWVAELCER B2 (~107 Vero 0.6 and 3.0 (total Phase |
(Singapore) TCID50/ml) protein) Hoan tat

Pong thuan vé dinh lugng antigens clia vaccine EV71 la doi hoi cap thiét.



Nhiém enterovirus n3ng tai Taiwan
tw nam 2012 )
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Nghi Aac dinh Top 3 Serotypes EV (s6 ca)

ngo (t&r vong)
- 211 36 (8) Echoll1(12), EV71(8), CV-A4(2),CV-B1(2)
EV-D68(12), CV-A6 (3), CV-A9 (2), CV-B3(2),

200 125 2 () Echo5 (2), EV71 (2)
2016 142 33 (1) EV-T71 (23), CV-A4 (2), CV-A6 (2), CV-B3 (2)
2015 100 6 (2) CV-B5 (3), CV-A16 (2), Echo3 (1)
2014 54 6 (1) CVA2, CVAS, CVAl6, CVBS5, Echoll,EVT71
2013 122 10 (1) EV71 (6), CVA6 (3),Echo30(1)
2012 294 146 (2)  EV71 (139), CV-A2(2)
Total 261 (16) EV71(177), EV-D68(12), Echol1(12), CVA6(8), CVA2(5)

 Dich EV-D68 dién rong nam 2014 yé dich bung phat
EV-D68 &EV-A71 nam 2018 tai Bac My



Top 5 serotypes cua EV tai Taiwan, ttr nam 2005 (Taiwan CDC)

Nam S6 EV phan lap dworc Top 1 Top 2 Top 3 Top4  Top5
2006 1303 % 1k 1% 1% 10%
2008 670 e o e %
2009 1431 % o e 1 5%
2012 2250 % o 1 1% %
2013 1463 C\;‘l’;G C‘é;ﬁ“ C\é;%f)m C\é;/EZ Cvs_cf/ilo
2015 1036 2% 1ee  1s% 10% 3%
2016 1843 CV-Al10 CV-A5 CV-A2 CV-A4 CV-Ale6

29%

18%

16%

7%

5%
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So sanh cac phuong phap phan tir dé phat hién sdm va
xac dinh serotype ctia Enterovirus tir mau phét hong

cua bénh nhi

Pai-Shan Chiang'?®, Mei-Liang Huang'?, Shu-Ting Luo', Tzou-Yien Lin*?, Kuo-Chien Tsao*>, Min-

Shi Lee'*

1 National Institute:
Taoyuan, Taiwan, 3
and Laboratory Sci¢

Table 3. Evaluation of three diagnostic methods for
detection of enteroviruses in 110 clinical specimens.

Consensus

result* Virus isolation 5'UTR RT-PCR VP1 CODEHOP
+ = + = + -

- 37 10 43 4 44 3

== 2 61 9 54 2 61

Sensitivity 0.787 0.915 0.936

Specificity 0.968 0.855 0.968

PPV 0.949 0.827 0.957

NPV 0.859 0.930 0.953

Agreement 0.891 0.881 0.955

PPV: positive prediction value; NPV: negative prediction value. * Consensus

results were based on the majority results of the three methods evaluated.

doi:10.1371/journal.pone.0048269.t003

| Memorial Hospital,
:dical Biotechnology
‘aiwan
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Ti€p can bang sinh hoc phan tlr trong gidm sat
Enterovirus tai mién Bac Dai Loan, 2008-2012

Wan-Yu Chung’, Pai-Shan Chiang’, Shu-Ting Luo’, Tzou-Yien Lin%3, Kuo-Chien Tsao*">,
Min-Shi Lee'*

Table 1. Annual positive rates for enterovirus detection by two different laboratory methods, 2008-
2012.

Year Virus isolation VP1-CODEHOP test
n/N % n/N %
2008 18/61 29.5% 22/61 36.1%
2009 21/49 42.9% 26/49 53.1%
2010 89/160 55.6% 112/160 70.0%
2011 40/86 46.5% 47/86 54.7%
2012 40/75 53.3% 43/75 57.3%
Total 208/431 48.3% 250/431 58.0%

doi:10.1371/journal. pone.0167532.t001




DPanh gia 2 phuwong phap chan doan trong giam sat
enterovirus tai BV. NP1, TP. HCM, Vietham

CODEHOP
(NHRI, Taiwan)

No. EV EV-A71 (%)
tested Dwong (%)

2011 54  21(38.9) 16(29.6) 54  44(81.5) 29(53.7)

2012 409 79(19.3) 28(6.8) 409 266 (65.0) 60 (14.7)
2013 412 173(42.0) 66(16.0) 412 226(54.9) 83(20.1)

2012 531 120(23.0) 14(2.7) 521 310(59.5) 35(6.7)
2015 356 125(35.1) 34(9.6) 356 234(65.7) 39 (11.0)

2016 324 99(30.5) 17(5.2) 325 217(66.8) 74(22.8)
2017 250 36(14.4) 4(1.6) 50  22(44.0) 2(4.0)




BVND1, TPHCM,

t hién ta

d

2012~2016

EV71 genotypes detected in CH1, HCM City, 2012~2016

Genotypes cua EV71 ph
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Phan bo top 5 enteroviruses trén bénh nhi ndi tri bang
phwong phap VP1-CODEHOP, BVND1, TPHCM, Vietnam

Taiwan
2008-12

Vietnam
2012-16

No.
tested
54

409

412

521

356

325

2077

431

Top1l

N (%)
EV-A71
29 (55.6)
CV-A6
141 (34)

EV-A71
83(20)

CV-A6
139 (27)

CV-A6
82 (23)
EV-A71

74 (22.8)

CV-A6

CV-Al6

Top 2

N (%)
CV-Ab6
1(1.9)
EV-A71
60 (15)
CV-A10

47 (11.4)

CV-A10
64 (12)
CV-A16
46 (13)
CV-A10

67 (20.6)

EV-A71

CV-Ab

Top 3
N (%)

CV-Al6
37 (9)
CV-A6
29 (7)

CV-Al6
40 (8)

EV-A71
39 (11)
CV-A16
18 (5.5)

CV-A10

EV-A71

Top4
N (%)

CV-A10
8(2)
CV-Al6
20 (4.9)

EV-A71
35(6)
CV-A4

20(5.6)

CV-AS8
14 (4.3)

CV-Al6

Top 5
N (%)

CV-Ad
6(1.5)
CV-A12
9(2.2)

CV-A5
9(2)
CV-A2
15 (4)
CV-A6
10 (3.1)



Hudéng dan gidm sat enterovirus. Hwéng dan giam sat enterovirus
v&i sy ho tro cla Sang kién loai trir bai liét
(Polio Eradication Initiative (2015)

English (PDF, 376.1 KB)

2015, vi + 46 pages
ISBN 978 92 890 5081 4
This publication is only available online.

The strategy for achieving polio eradication and maintaining polio-free
status until global certification of eradication is complete has two major
components: establishing high population immunity to polioviruses
through immunization, and detecting and rapidly responding to poliovirus cases through high-sensitivity surveillance.
While surveillance for acute flaccid paralysis is considered the "gold standard” for countries that were endemic or
recently endemic for poliovirus, other surveillance strategies and data have been accepted from countries with a long
history of non-endemicity, high levels of sanitation and strong health systems. This includes combinations of:
surveillance for "poliomyelitis cases" and cases of vaccine-associated paralytic poliomyelitis, environmental
surveillance for polioviruses and/or enterovirus surveillance.

These guidelines, devised by the WHO Regional Office for Europe and the United States Centers for Disease Control
and Prevention (CDC), provide national decision-makers and their technical advisors with information on the principles
and practices of adopting enterovirus surveillance to support the Polio Eradication Initiative. The guidelines will help

them decide if an enterovirus surveillance system could be established, or existing systems modified, that would meet
both disease-control and programmatic requirements.
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Phan tich bo gene cua Enteroviruses khong phan
serotype str dung gidi trinh tw gene thé hé mai
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*So sanh vai cac bo gene

@*@ virus @ nhitng khu virc

“#5w® . chung, ¢d 29 bién thé
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@ MF422580 E9 TW 2008
100 ;@ MF422563 CVB4 TW 2008
100 M
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® MF429567

hop lién serotypes.

S SnTeen " EVLA : CV-A2, CV-Ad, CV-A5, CV-
(e " AB, CV-A9, CV-A10, CV-A16
S EV-B: CV-B4, E3, E6, E9, E25, E30
S5, e EV-C:PV-L
EV-D : EV-D68

I RV-A : RV-A39
HPeV-A : HPeV-1
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EV-D68 duwoc phan thanh 3 dong sau khi

canh chinh dir liéu bo gene:

Xac dinh Genotype (trinh tw VP1): A1-A2, BO- -

B3

Dong 1: 2 markers mat doan & 5’UTR

Dong 2: khong mat doan

Dong 3: mat doan 24-nucleotide & 5’UTR
va mat doan 3-nucleotide & VP1

100

EV D68 KPF45770.1 USA 2014
100 L Ev D68 KP745757.1 USA-2014
EV D68 KPT45754.1 USA-2014
1op! EV D68 KPT45751. 1 USA-2014
F Ev D68 KP745753.1 USA-2014
- EV D68 KP745759.1 USA-2014
r EV D68 KP745765.1 USA-2014
I EV D68 KP745767.1 USA-20714
[ EV D68 KP745760.1 USA-2014
EV D68 KP745755.1 USA-2014
i EV D68 KP745766.1 USA-2014
|- Ev D68 kP745764 1 USA-2014
EEL EV D68 KP100792.1 USA-2014
EV D68 KP745762 1 USA 2014
|| EV D68 KP100796.1 USA-2074
EV D68 KP100795.1 USA-2014
LEV D68 KME51228.1 USA-2014
EV D68 KM851227.1 USA-2014
10 |||, Ev D68 KPT26911.1 USA-2014
EV D68 KPT100793.1 USA-2014
- EV D68 KP745758.1 USA-2014
4 LEV D68 KP114662 1 Canada-2014
B EV D68 KM851226.1 USA-2014
r EV D68 KMB851225 1 USA- 2014
EV D68 KMB881710.2 USA-2014
L EV D68 KP745763.1 USA-2014
EV D68 KP745752. 1 USA-2014
EV D68 KP745767.1 USA-2014
EV D68 KPF45756.1 USA-2014
EV D68 KP114663.1 Canada-2014
EV D68 KP100794.1 USA-2013
EV D68 KM361524.1 Thailand-2011
EV D68 KM361523.1 Thailand-20711
EV D68 KM892501.1 USA-2011
EV D68 MFO45417 Vietnam 2014
EV D68 MFO45414 Vietnam 2014
EV D68 MFO45418 Vietnam 2014
EV D68 MFO45416 Vietnam 2014
EV D68 MFO45413 Vietnam 2014
EV D68 MFO45423 Vietnam 2015
EV D68 MF045422 Vietnam 2013
EV D68 MIFO45415 Vietnam 2014
EV D68 KP114664.1 Canada-2014

el

a9

EV D68 MFO45420 Vietnam 2009

54

EV D68 MF0454719 Vietnam 2009

oo EV D68 KP114665. 1 Canada-2014

54 EV D68 KM851230.1 USA-2074
EV D68 KM851229 1 USA- 2014
100 EV D68 KP745769.1 USA-2014

100 ' EV D68 KP745768.1 USA-2074

EV D68 ABS01885. 1 Japan-2010

%-E(D F EV D68 AB601884.1 Japan-2010
o0 EV D68 AB601883.2 Japan-2010
92l Fv D68 AB6016882 2 Japan-2010

EV DE8 EFT107098.1 France-1998

100 EV DB8 KM892500.1 USA-2070
EV D68 JX101846.1 USA-2009
100 EV D68 KM361525.1 Thailand-20711

100 EV D68 IXO70222 1 New Zealand-2010

100

100 EV D68 MFO45421 Vietnam 2070
E EV DB8 KF726085.1 China-2008
100 EV D68 KM8571231.1 USA-2014

EV D68 AY426531.7 USA-1862

EVD94 EFT07097.1 Congo-2007

EVD94 DQY9T6376. 1 Egypt-2007
EVD70 DO0O820.1 -19890

EV C AF499635 1-Coxsackievirus A71-2003
EV B M16560.1-Coxsackievirus B1-1987

EVATT U225271.71-1970

oo
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Table 1 Genotyping of Taiwan EV-D68 isolates, 2007—2016.
Subclade Number of isolates by year
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Al 10 1 16 1 3
A2 2 1 7 3 1
B1 7 72

B2

B3 8 16 1
B® 5 3

? The clade B strains before 2009 did not belong to B1, B2 or B3.

The subclades were categorized by partial VP1 sequence (340 nucleotides).

Wei HY, Yeh TK, Hsieh JY, Lin IP, Yang JY.J Microbiol

Immunol Infect. 2018

—_

KP240936.1 China-Beijing-2014
W KT959199 CHN 2014 B3
AB992435.1 Philippines 2013 VP 1

EV D68 MF045413 Vietnam 2014

EV D68 MF045418 Vietnam 2014

EV D68 MF045422 Vietnam 2013

EV D68 MF045423 Vietnam 2015
w KY358056 TW 2016 B3

w KY358057 TW 2015B3

W KY358059 TW 2016B3
AB992438‘1 Philippines 2014 VP 1

KP114664‘1 Canada-2014 —_

JQ411803.1 Thailand 2011VP1
JQ411804.1 Thailand 2011VP1
KM361523.1 Thailand-2011

KM361524.1 Thailand-2011
L—— JX898785.1 China 2011 VP1
KC763162.1 Italy 2012 VP1
@ KM892498 USA 2012 B1
‘KP657717 Tw 2011B1

@ KT959182 HK 2011B1
@ KP657718 TW 2012 B1
@ KP657719 TW 2012B1

KP114663.1 Canada-2014
@ KP153545 ITA 2014 B1
KM851225.1 USA-2014
KM881710.2 USA-2014
KP126911.1 USA-2014
KP745770.1 USA-2014
KP114662.1 Canada-2014

KP745751.1 USA-2014
KM892501 USA-2011

KP114665.1 Canada-2014

E.l{r‘ﬂ 164 1TA 0010 R

@ KT318494 1-18 Taiwan 2008
AB817704.1 Philippines 2008 VP1
AB817705.1 Philippines 2008 VP 1
EV D68 MF045419 Vietnam 2009
EV D68 MF045420 Vietnam 2009

— B3

— B1

B2

BO

JQ924864.1 China 2011 VP1

@KT285319 CHN 2012 A2
JQ411805.1 Thailand 2011 VP1
JX898786.1 China 2012 VP1
@KT306743 CHN 2011A2

@ KP657716 TW 2011 A2

@KT959192 HK 2013 A2
@ KT280502 CHB 2013 A2
KM851231.1 USA-2014

@ KT959183 HK 2012 A2

@ KP153538 ITA 2014 A2

KF254914.1 Spain 2013VP1

JQ924862.1 China 2010 VP1

JQ411802.1 Thailand 2009

EV D68 MF045421 Vietnam 2010
AB667899.1 Japan 2008 VP1
KF726085.1 China-2008
@ KP657701 TW 2007 A2
W AY426500 USA 2003 Al

—: WABG667896 JPN 2006 A1

AB667897.1 Japan 2007 VP1

0.01

AB667898.1 Japan 2008 VP1
JX101793.1 Gambia 2008 VP1

I-- KP657703 TW 2007 Al
KM892500.1 USA-2010

W KM892500 USA 2013A1

JX101788.1 Senegal 2010 VP1

B KP657707 TW 2009 Al
JX101807.1 USA 2009 VP1
JX101846.1 USA-2009
JF896295.1 New Zealand 2010VP1
KM361525.1 Thailand-2011

W JX101787 SEN 2010A1

W KT959174 HK 2010 Al
JQ713904.1 New Zealand 2010VP1
JX070222.1 New Zealand-2010
W KP657712 TW 2010 Al

W JX101804 USA 2009 A1l
JX101814.1 USA 2009 VP1
JX101808.1 USA 2009 VP1
JX101813.1 USA 2009 VP1

AB992424.1 Philippines 2013 VP1

AY426531.1 USA-1962

— A2

— Al
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Xét nghiém
D-antigen cho
hiéu luc in
vitro

Dung virus EV71 tang
tred'ng cao lam virus
cho gbc dé bao ché
vaccine da gia

Hé thong san

Vaccine xuit dua

Enterovirus trén phan
thé hé mdi (rng sinh hoc

Tiém trong da
dé tiét kiém
antigen




Chién lwoc phat trien
Vaccine Enterovirus da gia

« Phat trién riéng |& nhiéu té bao
Vero — twong thich voi cac virus
vaccine tang trwdng cao roi sau
do két hop lai (ton thoi gian)

» Phat trién céac virus EV71 tang
trwdng cao trong cac té bao Vero va
tong hop nhiéu virus vaccine tang
trw&¥ng cao bang di truyén nguoc
(RG)
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Phat trién vaccine enterovirus
da gia bang di truyén ngwoc

« Phat trién virus vaccine EV71 tang
trwdng cao trong té bao Vero (Chia MY
et al. 2018)

« Thiét 1ap nén tang di truyén nguoc (RG)
str dung virus vaccine tang tredng cao
nhw mot virus cho goc

- Tong hop cac virus vaccine tang trwdng
cao cho nhiéu serotype cla enterovirus
bang nén tang di truyén nguoc

19



Hiéu gia virus va hinh thai manh bam goc va
(B5-141-R D) va té bao Vero twong thich
EV71 viruses (B5-141-4-2 va B5-141-6-5)

Chung Virus | Hiéu gia virus | Hiéu gia virus
(log 10 (log 10
PFU/mL) PFU/mL)

Xét nghiém | Xét nghiém
manh bam manh bam-

. .l‘\' L
Immunoplaque assay in Vero cells cultured in 12-well plates using VP-SFM (6 DPI) mien d !Ch

e N T N :o N B5-141-RD Toosmallto  Too small to
- N M S e Y AT : count count

2 B5-141-4-2 8.15 8.13

‘\o'&b o o }
: : “200 000%,
SN 8 B5-141-6-5 7.97 8.09

Bang sang ché Taiwan thang 10, 2018; Chia MY et al. Vaccine 2018
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Pinh hiéu gia virus cua EV71 B5-141-6-5 vOi
Hé thong cay té bao Vero bang microcarrier

—mm
Working volume 400 mL 380 mL

Ty trong 5g/mL 5g/mL 5g/mL
Microcarrier

T? trong té bao 1.6X106° 2.7X106 1.9X106
trwd'c nhiém cells/ml cells/ml cells/ml

Thai gian thu QU’Q’C 5 5 6
(ngay sau nhiém)

Hiéu gia virus(Log 10 7.9 8.2 3.3
Tissue Culture Infectious
Dose TCID50/mL)

Bang sang ché Taiwan thang 10, 2018; Chia MY et al. Vaccine 2018



Hinh chup cac phan ti virus EV71 duoc
tinh loc bang siéu ly tAm

22



Hiéu gid khang thé trung hoa trong mau & tho duoc
tiém 2 liéu &rng vién vaccine EV71 genotype B5 kem
ta duwoc Alum

EV71 Phan t& rong ENRAC s
Genotype 0.05 pg 0.25 pug 0.05 pg0.25 pug
A <8 <8 <8 3
B5 45 181 91 362
Cda 23 32 45 64

2 thd mo6i1 nhom va liéu dua vao nong do protein toan phan.

Bang sang ché Taiwan thang 10, 2018; Hiép udc hop tac sang ché (Patent Cooperation
Treaty) voi China va cac nudce chau A khac; Chia MY et al. Vaccine 2018



Phat trién vaccine EV da gia bang
di truyén ngwoc

Structural Protein

EV71-B5 HG

CMV promoter

CVA1l6
CMV promoter VP4 VP2 VP3 VP1

CVA6
CMV promoter VP4 VP2 VP3 VP1 ]

CVA2
CMV promoter VP4 VP2 VP3 VP1




Xét nghiém
D-antigen cho
hiéu luc in
vitro

Dung virus EV71 tang
tred'ng cao lam virus
cho gbc dé bao ché
vaccine da gia

Hé thong san

Vaccine xuit dua

Enterovirus trén phan
thé hé mdi (rng sinh hoc

Tiém trong da
dé tiét kiém
antigen




Nén tang trwdc I8n men (upstream) trong san xuat
vaccines virus tai NHRI, Taiwan
Microcarrier-based Bioreactor
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Roller bottle
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Nén tang tinh ché trong san xuat vaccines virus tai
NHRI, Taiwan

Ultracentrifugation (siéu ly tam) (CP-80 and CC-40, Hitachi, Japan)

Chromatography
(sac ky)
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Tai sao tiém trong da

‘ L(’yp b\l Vé th U’O’ng b\l da ngU(‘)’l Haptell Langerhans cell Kex‘atiljoiczte | )
c6 nhiéu té€ bao biéu hién I ] e
a n t i ge n Stratum

gran ulosum

® Thay vi tiém bap hoic tiém
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. . e s - the induction of allergic contact dermatitis,
trung binh do co the lam glam Nature Reviews Immunology, 2012
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Hiéu &ng tiét ki

ém liéu kh

thuong 10~20% licu chuan
Trials compal'ingﬁeduced—dose (RD)

i tie

Vacei Trials comparing equivalent Number
accine
doses delivered ID vs. IM/SC delivered ID vs. full-dose (FD) IM/SC of trials
1D 1D ID RD ID RD ID RD ID
superior equivalent inferior | superiorto equivalent inferior to
to IM/SC  to IM/SC  to IM/SC | FDIM/SC to FD IM/SC  FD IM/SC
Influenza 5 3 0 0 - 1 3
(seasonal)
Rabies 2 2 0 1 21 8 34
Hepatitis B 1 5 0 0 9 11 26
Hepatitis A 0 0 0 0 2 1 3
Polio (IPV) 0 0 0 0 3 0 3
Measles 0 0 1 0 3 4 8
YF’, TBE,
1 0 0 0 3 0 4
DTP, TT
TOTAL 6 10 25 91

1
6/17 10/17 1/17

1 48
1/74 48/74 25/74

a. YF, yellow fever: TBE, tick-borne encephalitis; DTP, diphtheria-tetanus-pertussis; TT, tetanus toxoid

Intradermal Delivery of Vaccines A review of the literature and the
potential for development for use in low- and middleincome countries

Darin Zehrung and Debra Kristensen., Program for Appropriate Technology in Health, 2009
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Giam liéu tiém trong da khong kém
hiéu qua hon liéu tiém bap chuan
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