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Flgure — White, curd-like, discrete plaques are evident on the tongue and palate of this

otherwise healthy 3-month-old girl. No diaper rash was noted,
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The History of Enterovirus A71 Outbreaks and Molecular Epidemiology in the Asia-Pacific Region ' “‘
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The History of Enterovirus A71 Outbreaks and Molecular Epidemiology in the Asia-Pacific Region

2008-2015  ch

1986 2005 China

Australia 1997 2000 Vietnam Cases: 12,256,102 Apr-Jul ?012 SR 2 Ji_m-Sep 2018

Cases: 114 Malaysia Taiwan Cases: 764 Severe.. 123,261 Cambo.dla Vletna-m
1973 and 1978 Subgenogroup: C1  Cases: 2,628 Cases: 80,677 Severe: 51 Deaths: 3,322 Severe: 59 Cases..‘a53,000
Japan An outbreak occurs  Deaths: 29 Deaths: 25 Deaths: 3 Subgenogroup: C4 Deaths: 52 ' Deaths: 6 _
Cases: 3,206 and 36,301 in southeastern part. Subgenogroup: B3 Subgenogroup:B4  Subgenogroup: C5  [NAUMANAHAAAL ESGpOIL Subgenogroup: G4

’ laboratory-confirmed cases An outbreak occursin The re-emergence of
Subgenogroup: B1,B2  Some caseshad  Anoutbreak occurs B4 circulated in Taiwan EV-A71 infection was Wl bt s o
Cases were mostly encephalitisand  ina state of Malaysia during 1999-2003,  the predominant virus ::3:;";:39;; of};’w f:”:g °th' ’Be""; "(‘:'hfd 4 after a i“""”
diagnosed as HFMD,  poliomyelitisike  ontheislandof ~ causingexplosive  bythe second haif of ~ [BUSNVREER el |t i
with CNS disorder. paralytic. Borneo. outbreak in 2000, year. ‘ pital in Phnom Penh. -
’.—‘ \—‘ I ‘ ‘ | — I —— [ %‘

r ] |- r T 1 ' T 1 —
R A A AT I A e e s
19731978 1979 1980 1981 1982 1983 1984 1985 1986 1067 1988 1969 1990 1991 1992 1993 1994 1995 1996 1097 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

| . iy
| ‘ - C 5 . .‘ I \ _.__‘ | \_l

1980 and 1986 1998 Sep-Oct2000 2008 2008 2009-2012 Eg 5% Feb2011Jul2012 | Dec2012-Apr2013  FULIANEEE -3
Taiwan Taiwan Singapore Taiwan Singapore South Korea Vietnam  ®EET | Australia Sep | Thailand
Subgenogroup: B1 Cases: 129,106 Cases: 3,790 Severe: 344 Cases: 29,686 Cases: 7,385 Cases: 174,677 (e L I Cases: 70,733
EV-A71 was detected  Severe: 405 Deaths: 5 Deaths: 14 Deaths: 1 Deaths: 5 Deaths: 200 Deaths: 4 Deaths: 3
from patients with HFMD  Deaths: 78 Subgenogroup: B4 Subgenogroup: B5 Subgenggroup: S Subgenogroup: C4 Subgenogroup: C4 [ Subgenogroup: C4 Bl H:E
or herpangina before Subgenogroup: C2  EV-A71infection has B5 emerged first time Four patients C4firstappearedin | An outbreak mainly An outbreak first One severe patient
large outbreak in 1998.  Cases were diagnosed been linked with I Taiwan and caused developed South Koreasince W occursinsouthernin l occurs in Sydney's Bl RS UE N
asHFMD with rapidly ~ encephalitisand ~ a nationwide encephalitis and one IR 2011 and spreadto [ northern beaches and EUIWTIEICIES
progressive and fatal  myocarditis. epidemic. d:red — northern in 2012, move to eastern and
pulmonary i‘:‘ :ﬂczzt alomyelibs western suburbs,
oedemalhaemorrhage. gt

TV, Tiniwoman Puenpa J. J Biomedical Science 2019;26(75)
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2.5 y/o girl with normal development
7/19 7/20 7/21 7/22

no underlying disease

Bk, Bk, o B E 5 L "
‘ SFFLE T o 2R e t OPD follow-up with fair condition

‘ 23:00 sudden left arm flaccid
PER: stable vital sign

. W} - ]

——
D ‘Brain CT: negative finding

‘ 8:40 Sudden shock
Admitted to PICU

Vedio to be shown
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Cardiac echography: Segmental akinesia
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A Guide to Clinical Management
and Public Health Response
for Hand, Foot and Mouth
Disease (HFMD)

World Health Organization 2011
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Dlagnostlc & management pltfalls HFMD/Herpanglna Western Pacific Region
2011

e Failure to make a diagnosis of HFMD/Herpangina (52Ef?)

e Failure to recognize warning signs of CNS involvement (f#££{= 3B
=H=Z?)

e Failure to detect signs of autonomic nervous system
dysregulation (32 &k 28 SR AEAR)

e Failure to closely monitor HR and BP in children with CNS
involvement (/0 ik B2 [T [BR B2 I B FI 5B RV EE 2 1)

e Over reliance on laboratory results and imaging tests instead of
clinical judgment to assess and manage patients (e.g. Chest X-
ray for pulmonary oedema) (iBE X A= FI:E

e Use of rapid fluid boluses when resuscitating children with cardiac
dysfunction (fZf2Hi A 2 &i'R)

e Inappropriate use of IVIG in children with aseptic meningitis (%

EkERER)
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101/05/28 | 23:00 | 37.0 164 35 119/81
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07:15
17-30
22:00
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03:20
05:00
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22:05
2217
22:59
23:00

369
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8.6
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38.2
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A-line; CVP, PCV/CVS/#{F ECMO
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26
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28
A0
44

35
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119781

117/78

128/88
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3.1FXEFOEAERE2XR

H HH IEF
101/05/27 07:15 ¥4
101/05727 17:30 36.9 120 24 119/81
101/05727 22:00 ot
101/05727 22:44 366 109 26 117/78
101/05/28 03:20 38.6 144 36
101/05/28 05:00 a7 .1 92 25
101/05/28 08:00 38 2 108 28
101/05/28 08:22 37.8 121 40 128/88
101/05/28 11:50 39.1 148 44 126/87
101/05/28 14:55 ot
101/05/28 15:18 38.1 104 30 125/82
101/05/28 15:34 38.6
101/05/28 19:00 38.6 117 34 146/93
T 2300 370 164 35 119081 X
1 2300 @35.0 @65 @30 =100 = 102/56
1 2300 @X
1 00-00 370 164 35 119081 100
~ ECMO 0001 156 22 100 960
- D0
1 E§1E(+) 01-00 190 3z 13276 100
1 AE?%@ 02-00 8.0 207 a7 140089 100
03-00 38.3 207 a7 100 136/83
1 04-00 376 211 40 99 125/83
[ T i T ™= ] o7 13184
| 0600 205 49 | a7 11567
10110529 07-00 36.6 207 43 | 100 11763
10110529 0800 226 25 X B2/48
1010529 0200 194 25 99 B550
1010529 10-00 370 205 25 X 110085
1010529 11-00 35.4 191 25 o7 TU6T
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H 13 g

101/05/27 07:15 x

101/05/27 17:30 36.9 120 24 119/81

101/05/27 22:00 X

101/05/27 22:44 36.6 109 26 117/78

101/05/28 03:20 38.6 144 36

101/05/28 05:00 37.1 92 25

101/05/28 08:00 38.2 108 28

101/05/28 08:22 37.8 121 40 128/88

101/05/28 11:50 39.1 148 44 126/87

101/05/28 14:55 X

101/05/28 15:18 38.1 104 30 125/82

101/05/28 15:34 38.6

101/05/28 19:00 38.6 117 34 146/93

1010528 2300 37.0 164 35 11981 X

1010528 2300 @36.0 265 @30 2100 210256

101705728 2300 @X

1010529 0000 37.0 164 35 11981 100

1010529 0001 156 22 100 SIE0

1010529 0001 X

1010529 01:00 190 3z 13276 100

1010529 0200 38.0 207 a7 14089 100

1010529 0300 38.3 207 47 100 136/83

? 99 125083

1010529 0500 38.5 207 45 — o7 131/84
| 1o1osze 0600 205 49 | - a7 11567
| 1owosee 0700 36 6 207 43 | e - 100 117963

101/0529 0800 226 25 T & X B248

1010529 0900 194 25 ./ N\ oA 29 S5/60

1010529 10:00 37.0 205 25 j X 110085

1010529 11:00 35.4 191 25 o o7 TYET
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101/05/27 07:15 X

101/05/27 17:30 36.9 120 24 119/81

101/05/27 22:00 x

101/05/27 22:44 36.6 109 26 117/78

101/05/28 03:20 38.6 144 36

101/05/28 05:00 371 92 25

101/05/28 08:00 38.2 108 28

101/05/28 08:22 37.8 121 40 128/88

101/05/28 11-:50 39.1 148 44 126/87

101/05/28 14:55 X

101/05/28 15:18 38.1 104 30 125/82

101/05/28 1534 38.6

101/05/28 19:00 38.6 117 34 146/93

101/05/28 23:00 37.0 164 35 119/81 X

101/05/28 23:00 @36.0 @65 @30 @100 @102/56

101/05/28 23:00 @X

101/05/29 00:00 37.0 164 35 119/81 100

101/05/29 00:01 156 22 100 93/60

101/05/29 00:01 e

101/05/29 01:00 190 32 100

101/05/29 02:00 38.0 207 A7 100

101/05/29 03:00 38.3 207 47 el 2 100 136/83

101/05/29 04:00 37.6 211 40  manBesA 99 125/83

101/05/29 05-00 385 207 45 Rk -5 W0 o7 131/84

101/05/29 06:00 205 49 o7 11567

ANAINEO 07:00 26.6 207 43 100 117/63

ECMO 08:00 226 25 X 82/48
09:00 194 25 99 85/60

g - X 110/85

101/05/29 11:00 35.4 191 25 o7 79/67
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Signs & Symptoms of
Brain Stem Stroke

= Difficulty in speaking.
= Difficulty in breathing.

= Problems with chewing
and swallowing.

= There Is partial or complete

loss of hearing.

= Patient experiences blurry
vision.

m There is weakness of the
limbs.

= Patient experiences loss
of sensation or numbness.

= Paralysis.

pPainAssist.com
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Clinical course of fulminant EV71-associated hand, foot and mouth disease

Hand, Foot and Mouth Disease / Herpangina \Q, World Health
\‘x ’u Organization 2011
Western Pacific Region
2~5
X
Central Nervous System Involvement
/
=B R{ER
¥ VTSI AR
BIEEDL
Automatic Nervous System Dysregulation
6~12

INE: \ WIB IR TESZ
T ‘ x R /Lnb‘ $$ T o 1§ {‘: =’
Cardiopulmonary Failure —- Death
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Acute Flaccid Paralysis (AFP)

AFP
) =

Acute :
- m
spinal |l Transverse STLE
cord e

Mylitis
compr

ession

on

polio Pseudo-
entero |f paralysis

viruses /

GBS

https://www.slideshare.net/drmo3/acute-flaccid-paralysis-afp-53802418
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~Type 2 wild poliovirus was declared eradicated in
September 2015, with the last virus detected in India in
1999.

~Type 3 wild poliovirus was declared eradlcated in October
2019. It was last detected in November 2012.

~Only type 1 wild poliovirus remains.

~Testing for polioviruses: All cases of AFP children <15 y/o tested for
WPV or VDP <48 hours of onset. The Global Polio Laboratory Network tests
~100,000 AFP samples a year.

~cVDPV type 2 (cVDPV2) the most prevalent, Wlth 959 cases
occurring globally in 2020.

~Immunodeficiency-related vaccine-derived poliovirus
(iVDPV): Prolonged replication of VDPVs in people with immune
deficiency disorders.

Nﬂllluu_.’uuua Vaccine-Derived Polioviruses \aVDPV). When
a VDPV found in an individual that is not immunocompromised
(i.e., it is not an iVDPV) and it is confirmed that this VDPV is not

circulating within a community (i.e., it is not'a cVDPV).
[:] Poliovirus detected within the last 12 months

=
v
>
Q)
@’

AFRICA 9. Cote d'lvoire 18. Niger EUROPE ASIA

1. Algeria 10. Dem. Rep. of the Congo 19. Nigeria 26. United Kingdom 29. Afghanistan
2. Benin 11. Ghana 20. Rep. of the Congo 30. Pakistan

3. Botswana 12. Guinea 21. Somalia

4. Burkina Faso 13. Kenya 22. Sudan MIDDLE EAST OCEANIA

5. Burundi 14. Madagascar 23. Tanzania 27. Israel & occupied 21. Indonesia
6. Cameroon 15. Malawi 24. Togo Palestinian territories

7. Central African Republic 16. Mali 25. Zambia 28. Yemen

TV, T https://www.precisionvaccinations.com/2023/11/18/polio-cases-confirmed-six-countries
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EV-D68:

The (Not) New Disease to v
(Not) Panic About '

STATES WITH CONFIRMED CASES OF EV-D68

M Confirmed cases
08/15/14 to 10/3/14

e@ 4[ Enterovirus D68 Cases ] l SMEE| PARE VIRDS ——
- EN

EROVIRUS 68

An average of 15 cases were reported
each year from 2009 to 2013 ENTEROVIRUS: STATES AFFECTED | TODAY

8 American’ waA

ME
Children Have Died!, MV | e e K-ﬂ‘::.‘,c
23f,Cases uT o NE - ILWN d“;-.p"\"'.}l‘):| '
Of Children Experiencing’ €0 kS M0 gy VA
Paralysis. Az N 0K AR ™M o
An average of 15 cases were reported 500+ Cases Ms AL
each day from Mid-Aug. to Oct. 10, 2014 Of Children Hospitalized g, TX = A

With #EVD68

Tuesday Wednesday Thursday

Source: Centers for Disease Control and Prevention

TV, Tuiomn https://www.wuft.org/news/2014/10/10/floridas-first-case-of-ev-d68-confirmed/



Enterovirus D68 Infection in Children with Acute Flaccid Myelitis, Colorado, USA, 2014

Pathnaenc isolated from nahenl—c with AFM and from

patlents ina pedlatrlc intensive care unit
Colorado, USA, July—November, 2014

No. positive specimans

TCVG, Tisdammme

N —

7 === AFM cases

EV/RV+
= |not including EV-D&E)
— EV-D&B

204 Adenovirus

— ltyooplasma

15 4 =—influenza A

w— Influenza B
— S
= Parainfluenza

Jul

Aug

5 12 19 26 2 S 1E 233[} 61320‘2? 4

Sep
Week ending

-4.0
-3.5

3.0
-2.5

-2.0

1.5
-1.0
-0.5
e 0
11 18 25 1
Oct Nov

sased A4V ‘ON

https://wwwnc.cdc.gov/eid/article/22/8/15-1949-f1
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15 7% 5 D68 (EV-D68) Bs FRIE ik 25t #ist ¢

373 7173 LA //IN7LC VN =R A1 WUR I
T

he most common symptoms due to enterovirus D68 mfectlon Symptoms reported in 195 children in 19 papers

40+
304
0+
104
0

Number of patients (n=195)

Clinical presentation

Global emergence of enterovirus D68: A systematic

TV, T review. Lancet Infect Dis 2016; 16: e64—e75



Severe enterovirus 68 respiratory illness in children requiring intensive care management b‘

Characteristics of initial cases of acute respiratory -
illness associated with enterovirus 68, U.S. 2014
Kansas City, Missouri Chicago, lllinois

Confirmed cases 19 11

Gender 53% male 81% female

Age range 6 wk-16 y 20 mo-15y

History of asthma/wheezing 68 % 73%

Intensive care admissions 100% 91%

~Midgley CM. Severe respiratory illness associated with EVD68 - Missouri and Illinois, 2014.
MMWR Morbid Mortal Wkly Rep 2014;63:798-9.

Clinical manifestations of acute respiratory iliness caused by EVD68 infection

~Cough
~Dyspnea
~Fatigue
~Fever

TCVG, Tisdammme

~Headache
~Myalgia
~Rhinorrhea
~Sore throat

Khan F. Emerg Med Clin N Am 2015;33:e19-e32



MRI images of the spinal cord and brain in AFM

TaichungVeteranyGeneraldHospital:

T2-weighted MRI images of
the spinal cord (1a, 1b) and
brain (1c) in AFM.

a. Sagittal T2 imaging demonstrating
longitudinal lesion in the anterior
gray matter of the cervical spine.

b. Axial T2 image with increased T2
signal in the central gray matter,
predominantly the anterior horns.

c. Increased T2 signal in the dorsal
pons.

Curr Treat Options Neurol 2017;19:48



Enterovirus D68: A Focused Review and Clinical Highlights from the 2014 U.S. Outbreak u;

Timeline of clinical features of acute flaccid -
myelitis (AFM) cases in U.S. 2012-2015

Prodromal GEOOUEES

H-urnlnglc (,._,\ £8f) conwvalescentphase (X{EHM)
lHiness Injury
=+ : howurs
Enur_q:‘.r-fii median 7 days ' i .:ra}.-s- months fo years
= ~fewer t=acute flaccid limkb ~functional improverments with rehabilitation
2  erespiratory -fever iweakness therapies
= or Sl ~headache E-sume with cramnial muscle atrophy in affected limbs
*'_,g - symploms =stiff neck inernve palsy, ~mast with residual limb weakness
= = =neck/back sensory deficits, =long-term prognosis wunkmown
- Mimb pain ialtered mental
rstatus
T - ZWOTRE 2 weeks
= FHhaRmEREE . - - -
- HB/IX 22 =71 : =mild pleocytosis =plaocytosis resolves
@ o  =normal to mildly =protein increases
o £ ! elevated protein
"
SAS e .
= ﬁ'ﬁl’?ﬁﬁ%—] i E !l: )'( -; days fo weels . weeks o manths -
;3 — ,.-""':'r s =confluent, =normalization of spinal cord imaging
= .E ~diffusea :tungitudinally narna root enhancement
= 5 spinal cord i extensive, antenor
o E gray matter 1 hom predominant
lesions and |gray matter spinal
edema =cur-|:l lesions
S BRBHEH - 73 wasie - e -
- ZISVLAA AR T
g E ..-'-“":’ t =reduced recruitment of MUPs slow response amplitude of CMAFPs
o= % EMGMNMCY 1 ~low response amplitudes of =reduced recruitment of MUPs
o oo may be E CMAaFRs and fibrillations ~fibrillation potentials
—l = normal ' variably present

Neurologic CMAPs = compound muscle action potentials; EMG = electromyography;
Onset MUPs = motor unit potentials; NCV = nerve conduction velocity.

TCVERH, T Messacar K. Ann Neurol 2016;80(3):326—338.
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c WREERNEZ I ESIETEFE (Acute flaccid
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BERTEEREHZ Q12019 F4 H 4+

b
S M- A BE KA REZHEE éj
en L /J A I':IHJ(/I:I 1738 XE Rk

H2014 F=ECDCEL A= M #& 15 & < (acute flaccid myelitis, AFM)EF 2 & 151E -
1§:ZE73A2016 12018 F & §*IEAFM BRHBEZEH - IBMEZFIR—FNEE -

=EICDC & BHZEm eI 4945 (New Vaccine Surveillance Network, NVSN) - 522017 &
2018&5’]7 :.:10 Jﬂ er¥]‘18 LA N E IR B ECR 22 S E R EAE ?“JH@F&D% it
(EV-D68)E &1 EZ | - 52IREV-D68 [H X H2017 F1J0.08%EFH 22018 F£AY13.9% - £
2018 FFHIAFM T’T't BEAYE -

~ 2B 2 HF 4 BB (Public Health England)/iL2018 S£10 A 38 =14 1 1 I% B2 i & (acute
flaccid paralysis, AFP){EZIE MV ZER - BED 1IEI7K @ EV-D68 - W7 5% 37 21 5 1 B B i
S 22/ \4H (AFP task force) - FI¥RAFP BORIREDH ~ ERIREBM 5] EHEEER KI55] -

~RIBER2018 FEM 21551 B AHFEEIFI2018 F A& 25| BRAENR2019 F2
BEHEREMESEEFTEELE - BRARAFM EA - MIEFABAFP fBmA - AR M—E
AEE{=8%(Guillain-Barré syndrome) - 1=l 4 % #53% (transverse myelitis) sk H1th 52 7% &2 &
5|#E 7w A (immune-mediated etiologies) 4-5 -

NEEE(\\AFMTEGA%??%Z:EIHTEG - ANBLURSRERS|IEEZ 0B &R S - oBEEE/ TR
5 I\ RiiERsBREE - =RsEN - BEEsER - BRERE - BIunEiTHibR

RRERERE §Ii_EI’J_J EJm & (post-infectious immune-mediated etiology) - A &K

Jtt?aélz/ BiEE
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BERTEEREHZ Q12019 F4 H AT

1.z 1514 &% (Supportive care)

I1. 55 k¥ 5t 2 23K & B (Intravenous Immune Globulin, IVIG)

LoAREB RS EMEEHMERAZE - BERREAEREHAEREREN -

2.IVIG — Mz BEGEE - BEE LIVIGU ¥ IFHFEM R REEETE AR - DIKOIEEN
HERFR(BEZRE - BF - IIWERE - B0 - Bt - sEBEMNRERES) -

3. ERNEEV-D68 /N EEIEEIFIE G - BEFERIVIG OB EN - BEEERZIRE  NHEEZERE -

II1. 57 & 48 & f2 (Corticosteroids)

1. BRI RN BN B A EHAFM m A BB ENEGE -

2.238 FRANEESURRERA » SFERRENBISEEMRBANEE -

3.ERCREV-DES/NE R R - EEFANBEEERE sEAANFHIEE(S TR/ RENREME) -

4, WHORR2012 FEREXEE BN EREREEARBHRS7IERIIEMSEESEERR -

5. AFM Jm A 2R EE B #57KF&(spinal cord edema)si Bl B B R EN - RRKERANBEERSERES
SRXmBREFSIEAFM - FEBERERsEERIGRREREMEKES

IV.[M iR B (Plasmapheresis)

V.1 m = &% (Antiviral medications) :
VI.F1#E#Z(Interferon)

VII. 595 {6l & = £ 4 S E
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https://nidss.cdc.gov.tw/Cdcwnh/Cdcwnh02?disease=1 (Update 15/Feb/2024)
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National Surveillance for Acute Flaccid Myelitis — United States, 2018-2020 w .

Number of confirmed cases of acute flaccid myelitis (N =
670), by month of onset — U.S. Aug 2014~Sep 2021

90
80 =
70 -

60 =

MNo. of confirmed cases

Aug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug
o4 | s | e | 2w | e | e | a0 |

Month and year of onset

TCVERE, Tiniwoman Kidd S.Weekly 2021 Nov 5;70(44):1534-1538.



Global prevalence and case fatality rate of Enterovirus D68 infections, a systematic review and meta-analysis + 4 é

Global prevalence and case fatality rate of Enterovirus D68 @
infections, a systematic review and meta-analysis

Enterovirus D68 (EV-D68) infections represent a global public health
concern. EV-D68 are detected in apparently healthy subjects and patients with
acute respiratory illnesses, acute flaccid myelitis, and asthma-related illnesses.
Enterovirus D68 was first described in 1962 and exhibited sporadic circulation
until August 2014 when outbreaks of EV-D68 infections were reported in the USA
and Canada mainly in children with acute flaccid myelitis and severe acute
respiratory disease. We systematically reviewed the literature on EV-D68
infections globally in the present study to determine the case fatality rate and
prevalence of current and past infections. Our results show sporadic deaths
in patients with severe acute respiratory EV-D68 infections. Our data also show a
low prevalence of EV-D68 in current infections unlike the presence of
EV-D68 antibodies (past infections) in almost all individuals of all ages.
EV-D68 infections were more prevalent in hospital outbreaks,
industrialized countries, children < 5 years, and patients with acute
flaccid myelitis and asthma-related diseases. These data highlight the
need to strengthen the surveillance of EV-D68 infections.

. _ Fall A. PLoS Negl Trop Dis 16(2):e0010073.
FCVER, Todiomme https://doi.org/10.1371/journal.pntd.0010073
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Current products with vaccine efficacy result in the World

Developer Strain 2::::)%?12 ﬁﬁlel Age E;;:::‘{IT
r;&a;%ﬁﬁ B4 2.5 ug Vero 2m-<6y (912_08(:,/2)
> TEe. €4 100U (2 ug) ileq  6mM~7im  97.4%
203 C4 400U (1ug) Vero  6m~35m  94.8%
Vigoo, ymma  c4 320U (0.5 ug) Vero  6m~35m 90%

China

TCVG, Tisdammme

QY Mao, et al. EV71 vaccine, a new tool to control outbreaks of hand, foot and mouth
disease (HFMD). Expert Review of Vaccines: 2016 January
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https://news.knowing.asia/news/30eeec97-087e-4a74-9698-e7c9967f675f



AETEHREMENE - FMESEBZ2AFERBRSE718 (EV71) BEMNM] - RBE/RME
MZFHZZHR0 - 5 - BRI - ZRBEBAISE =155, A Phase III,
Multiple-center, Double-blind, Randomized, Placebo-controlled Study to
Evaluate the Efficacy, Immunogenicity, and Safety of an Adjuvanted,
Inactivated Enterovirus 71 (EV71) Vaccine in Healthy Infants and Children.
2018.2.1 ~2021.12.31 (Adimmune Cooperation)

B. "—IHRIEM - HE - G - €5 - KRB RZF-_BHIEZPOMmAKGE - DIEHE
BRe71RERCER(SHEEER) HEBNZAERRENEY - TR BREEHHE |
REFHE " —I8RREY - 28 - B - 85 - ZRIBIH R 25 = B%E 2 00 ER IR
Mm(FaE)  LEEERE71ER B EEHE(SmiRRER) - SRR KRENREBE
Attt - 2= RRERE 2

A Phase 3, Prospective, Stratified, Randomized, Double-blind, Placebo-
controlled, Multicenter, Multi-region Study to Evaluate the Efficacy, Safety,
Immunogenicity, and Immunopersistence of an Inactivated EV71
Enterovirus Vaccine Produced in Vero Cells with Adjuvant AIPO,in Infants
and Children. Medigen Vaccine Biologics Co 2018.9.1 ~2021.8.31
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https://news.ltn.com.tw/news/life/breakingnews/3576423



Highest Case Fatality Rate at Age <6 Months in EV71 infection

Age (yrs) Relative Attack Relative Case Relative Case

Rate Severity Rate Fatality Rate
0~0.5 1.50 5.17 25.23
0.6~<1 17.54 4.64 19.01
1~<3 19.97 3.67 9.89
3~<6 8.95 1.74 3.16
6~<10¢ 1.00 1.00 1.00
>10 0.02 0.95 0.57

€ Reference group

S Gantt, et al. Implications of Age-Dependent Immune Responses to Enterovirus 71 Infection for Disease Pathogenesis and Vaccine Design,
Journal of the Pediatric Infectious Diseases Society, June 2013, Pages 162—-170, https://doi.org/10.1093/jpids/pit017
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Envacgen Phase 2 Designh-Age De-escalation to 2 Months
Number of Subjects Total
Part Age N
LD(1.25ug) MD (2.5pg) HD(5u9g) 0.
2a | 6 ~ <12yr - 45 45
Vaccine 30 Vaccine 30 Vaccine 30
2b 2 ~ <6yr Placebo 10 Placebo 10 Placebo 10 120
2 dosages will be decided by DSMB. The subjects
2Cc | 6m ~ <2yr | will be randomized to receive either one of the two 100
dosages or placebo in a ratio of 2:2:1.
2 dosages will be decided by DSMB. The subjects
2d | 2m ~ <6m | will be randomized to receive either one of the two 100
dosages or placebo in a ratio of 2:2:1.

Total patient No.| 365

TCVG, Tisdammme



Part 2a
(6-<12yr)
(n=45)

Part 2b

(2 - < 6yr)
(n=120)

Part 2c
(6m - <2yr)
(n=100)

Part 2d
(2m - <6m)
(n=100)

TCVERT, Tindammme
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n Phase 2 Design-Booster Dose at Day 366
‘ lst
‘ : nd ‘
: DSMRB A 2"%dose
v
s -A 1 Low dose IP/Placebo
A M A 15t
- id dose IP/Placebo
AA A A 2"dose
--# ngh dose IP/P]&CE‘bO
| psmB
-—— Placebo st
A A | ;“dd
- — Dosage decided by DSMBA 0%
A A A booster
- Dosage decided by DSMB
i1 s ’
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Phase 2 study publication

Immunogenicity, safety, cross-reaction, and immune
persistence of an inactivated enterovirus A71 vaccine in
children aged from two months to 11 years in Taiwan

Li-Min Huang, Cheng-Hsun Chiu, Nan-Chang Chiu, Chien-Yu Lin, Ming-Ta Li, Tsun-Yung Kuo, Yi-Jen
Weng, Erh-Fang Hsieh, I-Chen Tai

Vaccine,
Volume 37, Issue 13, 2019, Pages 1827-1835
https://doi.org/10.1016/j.vaccine.2019.02.023
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The Interference of Maternal Antibodies in 2~<6 months
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Baseline seronegative (-) Baseline seropositive (+)

YOV, Tad Huang LM. Vaccine 2019;37:1827-1835
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n
Strain Subjects with 2 doses 1.25mcg 2.5 mcg 5 mcg Placebo
C4a (CN) Day57 SP Rate (>1:32) 45.0%  79.2%  81.5% 0%
C4a(VN) Day57 SP Rate (>1:32) 80% 100.0% 96% 0%
C4a (TW) Day57 SP Rate (>1:32) 100.0% 100.0% 100.0% 0%
C4b (TW) Day57 SP Rate(>1:32) 100.0% 100.0% 100.0% 0%
B5 (VN) Day57 SP Rate(>1:32) 100.0% 100.0% 100.0% 0%
B5 (TW) Day57 SP Rate(>1:32) 100.0% 100.0% 100.0% 0%
C5 (VN) Day57 SPRate(>1:32) 100.0% 100.0%  96.0% 0%

Seroprotection is defined as neutralization titer > 1:32

TCVG, Tisdammme

Huang LM. Vaccine 2019;37:1827-1835
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Vaccine (Envacgen)

VERO cell derived inactivated monovalent whole virus

Technology B4 strain

Route of administration Intramuscular

2 months to <2 years: 2+1 doses regimen (0,2,12
Dosage schedule months)
2 years to < 6 years: 2 doses regimen (0,2 months)

Target population 2 months to < 6 years of age
Formulation 2.5 ug with 150 ug AIPO,
Packaging Pre-filled Syringe

Storage 2~8°C

Phase 3 Clinical Trials
TCVG, Tisdammme
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Phase III Study- Study DeS|g

Lt A |

My

7

oM 8M 12M 13M 14M
...... I [ I L1 l |
Vi V2 V3 V4 V5 V6 V7 V8 V9 V1% V11 " V12
¢S Ce W ¢ ¢ C ¢ K
Target Enrolment
Age Cohort Regimen Rati Numberin | Numberin }& Vaccination
(Ratio) | ry21vac (1) | Placebo (1) ‘
Blood Sampling
2 months to 5 months i:ggzitaetrgrllgml (1) ~380 ~380
(. Telephone contact
2-dose at OM, 2M;
6 months to 23 months 1-booster at 12M (2) 759 759 % Sub-study only
24 months to 71 months | 2-dose at OM, 2M; (1) ~380 ~380 # 2m~<2 yr only
Total 1518 1518

TCVG, Tisdammme
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Phase 3 study publication

)

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

Trong Toan Nguyen, Cheng-Hsun Chiu, Chien-Yu Lin, Nan-Chang Chiu, Po-Yen Chen, Thi Tuong Vy Le, Dang Ngan Le, An Han Duong,
Van Luan Nguyen, Thi Nguyet Huynh, Huu Khanh Truong, Trong Lan Phan, Thi Thanh Thao Nguyen, Shin-Ru Shih, Chung-Guei Huang,
Yi-Jen Weng, Erh-Fang Hsieh, Stanley Chang, Charles Chen, I-Chen Tai, Li-Min Huang

Lancet

Published Online (April 12, 2022)
DOI: 10.1016/50140-6736(22)00313-0
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Summary of Seroprotection Rate in Phase 3 Trial

Visit Placebo (N=1048) EV71vac (N=1039) p-value

Day 85 No. 1048 1039

(4 weeks after  No. achieved seroprotection, n (%) 163 (15.6%) 1034 (99.5%) <0.0001

2"d vaccination) g5y, 1 (13.4%, 17.9%) (98.9%, 99.8%)

Day 237 No. 1048 1039

(6 months after No. achieved seroprotection, n (%) 156 (14.9%) 1017 (97.9%) <0.0001

2"d vaccination) g5y, c1 (12.8%, 17.2%) (96.8%, 98.7%)

Day 366 No. 677 665

(Pre-booster) No.achieved seroprotection, n (%) 38 (5.6%) 651 (97.9%) <0.0001
95% (I (4.0%, 7.6%) (96.5%, 98.8%)

Day 394 No. 677 665

(Post-booster) No. achieved seroprotection, n (%) 41 (6.1%) 665 (100%) <0.0001
95% CI (4.4%, 8.1%) (99.5%, 100.0%)

Note: The 95% confidence intervals are based on Clopper-Pearson method.

Note: The p-values are based on Fisher exact test.

Note: Only participants of age 2 months to less than 2 years were administered with the booster dose.

Note: Study days were numbered relative to the day of the first vaccination, which was designated as Day 1.
Note: Seroprotection was defined as NTAb titre > 1:32.

Nguyen, Trong Toan 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 (London,
TM T L ML England), S0140-6736(22)00313-0. 12 Apr. 2022, doi:10.1016/S0140-6736(22)00313-0
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Soli C|ted Adverse Events

First Vaccination Second Vaccination Booster Vaccination (Day 366)

V71 — - - *Only subjects 2 months to 23
vac - - .

Placebo - — | m— | et months of age were given a
EV71vac - . I - I booster on Day 366

Placebo
EV71vac | - | i I
Placebo 1 - 1 o I
EV71vac | - -
Placebo | - -
EV71vac - .
Placebo — .
EV71vac — .
Placebo — .

EV71vac . . Grading:

" e

B
h

’

Any solicited AEs

Any solicited local AEs

Injection site pain
Swelling
Erythema
Ecchymosis

Induration
Placebo -1 -1

EV71vac ] B [ 1 L M|Id
Placebo - [ ] = [ B [l

Fover EV71vac II ] Il\ ] I. - Moderate

Placebo

Nausea/vomiting EV71vac I 1 -

Nauseavomiting ©7"2¢ Tl . i . Severe

EV71vac 1 1 -

Placebo 4"l = 1

EV71vac | | B ] B 1

Placebo | | N 1 N
1
1

Any solicited systemic AEs

Diarrhea

Decreased appetite

EV71vac | | B 1 B
Placebo | | | - n B
EV71vac o = !
Placebo - B B
EV71vac ] = -

Placebo | Placebo N=1528 = Placebo N=1483 ERl Placebo N=1082
EV71vac 7l EV71vac N=1521 | EV71vac N=1476 - EV71vac N=1072

Placebo -] = il
| | 1 | | 1 | | 1

0 20 40 60 0 20 40 60 0 20 40 60

Percentage of participants Percentage of participants Percentage of participants

Fussiness

Limited limb movement

Drowsiness

Rash

Nguyen, Trong Toan et al. “Efficacy, safety, and immunogenicity of an inactivated, adjuvanted enterovirus 71 vaccine in infants and children: a multiregion, double-
'['(:'VG]{' T L ML blind, randomised, placebo-controlled, phase 3 trial.” Lancet (London, England), S0140-6736(22)00313-0. 12 Apr. 2022, doi:10.1016/S0140-6736(22)00313-0
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Participants without EV71-associated disease (%)

Placebo

Vaccine

100.00% 1

99.50% 1

99.00% 1

98.50% 1
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Clinical Efficacy of EV71vac against EV71-associated Diseases

+ Placebo '|' Vaccine

98.00% 1

m A BS e o0 BB

-I-:I=IRI:|:I H J ILHH /71N AN TN

=N

. | Placebo EV71vac
(N=1483) | (N=1476)
No. of cases, n (%) 22 (1.5) 0
95%CI1 (0.93, 2.24) | (0.00, 0.25)
Age distribution, n
2 ~ 5 months 5 0
VE=96.8;95% Cl: 85.5,100.0;
p<0.0001 6 n 23 monthS 13 0
24 ~ 71 months 4 0
. . . . . . . 1 The 95% CIs were based on the Clopper-Pearson method.
0 100 200 300 400 500 600
Time since 14 days after 2nd immunization (days)
Number at risk
1483 1482 1482 1482 1475 1465 1461
1476 1476 1476 1476 1476 1476 1476
0 100 200 300 400 500 600

Time since 14 days after 2nd immunization (days)

Vaccine efficacy for the EV71vac group was 100%b, as calculated by “efficacy = 100% - incidence rate ratio”
(IRev71vac=0; IRpjaceno=11.15 per 1000 person-years);

Vaccine efficacy was adjusted to 96.8%0 with Poisson regression model (95% CI: 85:5%, 100%; P < 0-0001).

Nguyen, Trong Toan 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 (London,

TCVG, Tisdammme

England), S0140-6736(22)00313-0. 12 Apr. 2022, doi:10.1016/S0140-6736(22)00313-0
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Clinical Efficacy of EV71vac against EV71-associated Diseases
EV71vac against Placebo (N=1483) EV71vaccine

EV71-associated Hospitalisation & Deaths (N=1476)
EV71-associated hospitalisation 4% 0
EV71-associated deaths 0 0
Incidence rate per 1000 person-years 2.03 0.00
959%0oCI2 (0°76, 5-40) (0-00, -)
Vaccine efficacy! 100%
Vaccine efficacy (95%CI)? 81.0%(-12'3%;100%)
P-value? 0.0634

1 The vaccine efficacy was calculated as 1-IRR, where IRR = incidence rate ratio (EV71vac/ Placebo).

2 The vaccine efficacy, confidence intervals, and p-values were estimated using exact Poisson regression.

*1 from 2 months to 5 months group;
3 from 6 months to 23 months group

Nguyen, Trong Toan 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 (London,
TCVG, Tisdammme

England), S0140-6736(22)00313-0. 12 Apr. 2022, doi:10.1016/S0140-6736(22)00313-0
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Protocol No.: EV-BR1701
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EnVAX-A71 Pivotal Efficacy Trial Design

[ ~ 4,000 Total subjects* J

Acc_elera_ted BLA Part A part B BLA Globally
in Taiwan 1 V)
Taiwan Group A Group B Vietnam
(7 sites) (1,266 subjects) (~ 2,800 subjects) (2 sites)
Immuno Immuno
Subgroup < Z Subgroup
(316 subjects) (240 subjects)
b \|/
Immunogenicity Immunogenicity
\l’ W h '
Safety Safety
*The subject numbers of vaccine and placebo are Y
in a ratio of 4:1 for Part A and 1: 1 for Part B. -
The age groups are in the ratio of 2:2:2:3 of 2-11, Eﬁ“:acv

12-23, 23-35, and 26-71 months old.
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EnVAX-A71 Demographics of all subjects (Part A)

Demographics

Total vaccinated cohort

EV71 Vaccine
(N=1014)

Placebo
(N=252)

Immunogenicity sub-study

EV7F1l Vaccine

(N=237)

Placebo
{N=59)

Age n(%:)
2-11 months (26)

12-23 months (26)
24-35 months (2&)

36-71 months (25)

224 (22.09)
221 (21.79)
227 (22.39)

342 (33.73)

56 (22.22)
57 (22.62)
57 (22.62)

82 (32.54)

54 (22.78)
49 (20.68)
51 (21.52)

83 (35.02)

12 (20.34)
13 (22.03)
13 (22.03)

21 (35.59)

Gender n(2&)

Male (26) 499 (49.21) 128 (50.79) 123 (51.90) 33 (55.93)

Fermale (2&) 515 (50.79) 124 (49.21) 114 (48.10) 26 (44.07)

Body Weight (kg) mean(SD)

2-11 months 8.17 (1.45) 7.83 (1.29) 2.04 (1.29) 7.80 (1.47)

12-23 months 10.61 (1.36) 10.52 (1.45) 1048 (1.39) 10.35 (1.20)
24-35 months 12.79 (1.63) 12.94 (1.50) 12.59 (1.39) 12.56 (1.58)
36-71 months 17.23 (3.58) 17.04 (3.21) 17.80 (3.906) 17.58 (3.00)
Body Height {(cm) mean({sSD)

2-11 months &67.78 (5.18) 67.28 (6.75) 67.99 (5.26) 606 98 (6.24)
12-23 months 80.21 (4.37) 80.05 (4.83) S0.77 {(4.42) TO. 54 (4.55)

24-35 months 88.88 (4.17) 90.52 (3.76) 89.18 (3.75) 89.88 (3.23)

36-71 months 103.7 (7.62) 103.8 (8.09)

105.4 (7.35) 105.8 (8.56)

The subject numbers of vaccine and placebo group are in the ratio of 4:1. The age groups are in the ratio of 2:2:2:3.

TCVG, Tisdammme
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2-11 months (n=54)
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Immunogenicity throughout 1 year by age group (Part A)
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Day 56 (28 days after 2™ shot)
Day 196 (6 Ms after 2™ shot)

Day 392 (1 year after 2" shot)

Baseline

Day 56
m Day 196
W Day 392

36-71 months (n=83)

EV71 Vaccine Placebo
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Day 56
W Day 196
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