
中區腸病毒基層醫療研討會 
主 辦 單 位：衛生福利部疾病管制署中區管制中心 

協 辦 單 位：臺中市政府衛生局、彰化縣衛生局、南投縣政府衛生局、中山醫學大學附設醫院、彰化基督教醫院 

日期及地點 ：103年 4月 13日（星期日）【上午】中山醫學大學附設醫院行政大樓 12樓慶壽國際會議廳 

103年 4月 20日（星期日）【下午】彰化基督教醫院第一醫療大樓 10樓梅鑑霧禮拜堂 

主       席：遲召集人景上/林主任明誠 

4/13 台中場 4/20 彰化場 內容 報告人/主持人 

09:00~09:10 13:40~13:50 報到 衛生局及疾管署 

09:10~09:20 13:50~14:00 主席致詞 
中區腸病毒召集人遲景上召集人 

疾管署中區管制中心林明誠主任 

09:20~09:50 14:00~14:30 腸病毒疫情監測及概況 疾管署中區管制中心魏嵩璽醫師 

09:50~10:50 14:30~15:30 基層醫療院所醫療照護及轉診機制 
臺中榮民總醫院兒童醫學部 

主治醫師黃芳亮醫師 

10:50~12:50 15:30~17:30 腸病毒重症臨床處置 中區腸病毒召集人遲景上召集人 

12:50~13:00 17:30~17:40 綜合討論 全體人員 
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• 12 month old male
• Brain severely swollen, mild lymphocytic leptomeningitis
• Mild chronic myocarditis
• Severe interstitial pneumonitis

PCR results positive for CA10



A Infant with CA10 Infection in 2011

•
•

Bedside Immunochromatographic Test
for Enterovirus 71 Infection

• 105 cases of severe EV infect
• 51 outpatients or inpatients

J Clin Virol. 2013 Nov;58(3):548 52.

EV71 infection: Either culture or PCR Positive

Rapid Test for Enterovirus

B /A 71
Sensitivity: 90% (?)
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Phase I

B4Phase II 103 5 Phase II

Phase II 103 5 Phase II

Phase

C4

Phase
EV71

94.8% N Engl J 
Med 2014 Feb 27; 370(9):818-28

Phase

EV71
97.4%

N Engl J Med. 2014 
Feb 27; 370(9):829-37

Inviragen Phase I B N/A

Sentinext Pre-clinical N/A N/A

An Inactivated Enterovirus 71 Vaccine
in Healthy Children

• Phase 3 trial
• Healthy children 6 to 71
months in
– 2 doses of EV71 vaccine
or placebo /4 weeks

– Followed for 11 m
– HFMD as end point

• Seropositive rates (per
protocol)
– 100% vs. 3.5% at day 56,
– 99.3% vs. 30.4% at day
180

N Engl J Med. 2014 Feb 27;370(9):829 37.

Vaccine Efficacy

N Engl J Med. 2014 Feb 27;370(9):829 37.

HFMDaccident



• Inactivated alum
adjuvant EV71 vaccine

• Healthy children aged
6–35 months/4wks
– surveillance period from
day 56 to month 14

• Vaccine efficacy
– 90 0% against EV71
associated HFMD
(p=0 0001)

– 80 4% against EV71
associated disease

Lancet. 2013 Jun 8;381(9882):2024 32

• Serious AE 62 of 5117 (1 2%) in the
vaccine group vs. 75 of 5123 (1 5%) in the
placebo group (p=0 27).
• Adverse events occurred in 3644 (71 2%)
vs 3603 (70 3%; p=0 33).

Seroprotection and Safety Profile

Lancet. 2013 Jun 8;381(9882):2024 32

Epidemiology of EV71 Genotype in SEA

WHO 2011

Cross Protection against Genotypes_1

Vaccine. 2012 Jan 17;30(4):703 11

B4 C4

Verocell vaccine, rabbit tests



Clin Microbiol Infect. 2007 Aug;13(8):782 7

Cross Protection against Genotypes_2

• Antibodies raised in
rabbits or collected
from infected patients
were able to neutralise
EV71 virus at high
dilutions, regardless of
the sub genogroup of
the virus being
challenged.

a close antigenic relationship among the EV71
isolates belonging to genogroups B and C.

Thanks for Your Attention
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Human enterovirus A 
HEV-A  

Coxsackievirus A2~8, 10, 12, 14, 16 

Enterovirus 71, 76, 89~92 

Human enterovirus B 
HEV-B  

Coxsackievirus A9 

Coxsackievirus B1~6 

Echovirus 1~7, 9, 11~21, 24~27, 29~33 

Enterovirus 69, 73~75, 77~88, 93, 97~98, 100~101 

Human enterovirus C 
HEV-C  

Coxsackievirus A1, 11 15 , 13 18 , 17, 19~22, 24 
Enterovirus 95~96, 99, 102  
Poliovirus 1~3 

Human enterovirus D 
HEV-D  

Enterovirus 68, 70, 94 

New unclassified  
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1. ,
 

2. arterial line
shortening fraction

ejection fraction  
3. ,

3 ,  milrinone 0.25-0.5ug /kg/min
Milrinone loading dose 25ug /kg 20  

 

Taiwan CDC 71   10105  
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 -2 
4.  

1
9  

2 (positive end-expiratory pressure,PEEP) 6-8cmH2O
 

3 (mean airway pressure,MAP) 15cmH2O
(oxygen index = (MAP X FiO2X 100)  PaO2) 13

 
4 PT APTT , 50%

FiO2 10-12mg/dl  
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 -3 
5.  
6.  
7.  
8. (ECMO)

ECMO  
(1) shortening fraction 20% ejection fraction 40% 
(2) shortening fraction ejection fraction  
(3) troponin-I  
(4)  
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(ECMO)/ (LVAD) 

77%

*
(ECLS)
 

12
13 (3-24

(EF%) 24.5% (16-34%)
4 LVAD 8 ECMO LVAD

10 2
16.6% (77% without ECLS)  
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Vesicles

2014.4.13

Trend of EV 71 in Taiwan, 2007 2013.12.30
RODS data

CDC, Taiwan, Updated 2013.12.30

ER
Warning level= 2.91
Epidemic threshold= 6.95
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Trend of Critical vs Fatality EV 71 Cases in Taiwan, 1998 2013
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Monthly Trend of Critical EV 71 Cases in Taiwan

2008 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Cases 13 6 14 40 100 137 31 13 6 4 2 7

CDC, Taiwan
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Age distribution of Critical EV 71 Cases, Taiwan
Jan 1999 – Dec 2011

CDC, Taiwan

Gender distribution of Critical EV 71 Cases, Taiwan
Jan 1999 – Dec 2011

CDC, Taiwan



Clinical manifestations of Enterovirus 71 infection

Clinical spectrum on human Enterovirus 71 infection

• Hand, foot, mouth disease
• Herpangina
• Neurological diseases

Aseptic meningitis
Encephalitis (Rhombencephalitis)
Acute flaccid paralysis

Guillain Barré syndrome
Acute transverse myelitis
Acute cerebellar ataxia
Opsoclonus myoclonus syndrome
Benign intracranial hypertension
Febrile convulsions

Hung CC et al., New Engl J Med 1999;341:936 942
McMinn P et al., Clin Infect Dis 2001;32:236 242

D1 D2

• Fever
• Skin rashes
• Oral ulcers

Days (D)

Clinical
features

D3 D4

• Myoclonus
• Sleep interruption
• Vomiting
• Flaccid paralysis
• Cranial nerves palsy
• Opsoclonus
• Tachycardia

D4 D5

• Tachycardia
• Hypertension
• Cold sweating
• Pale looking
• Altered level of
consciousness

• Pulmonary edema
• Pulmonary hemorrhage
• Heart failure
• Rapid death

Clinical course in critical EV 71 infection

D1 D2 D3 D3 D4

• Fever +
Skin rashes
+ Oral ulcers

• Dx, HFMD

• Fever
subsided

• AM 8 9
FU at a clinic
Doing well

• PM 11
Weakness over left arm
AT ER, stable vital signs

• AM 8:30 at PER
Cold sweating
Pale looking
Altered level of
consciousness

• Sent to PICU

Clinical course
Critical EV 71 Rhombencephalitis

2y4mo, female

• Blood routine
WBC 8000, N/L 75/20, Hgb 13.1, PLT 260K

• Biochemical profiles
Na 137, K 4.4, Ca 9.1, Cr 0.3, AST 36, ALT 26,
Blood sugar 199, CRP < 0.8, CK 47, CKMB 12

• CSF analysis
WBC 12, N/L 2/8, sugar 47, protein 36

Huang FL et al. Clin Infect Dis 2002;34:1020 1024



1st CXR, AM: 11:00

Arterial blood gas
PH, 7.457
PaO2, 194
PaCO2, 25.3
HCO3, 18.1
ABE, 3.4
SaO2, 99.8%

Dissociation between chest radiograph and cardiac function
Critical EV 71 Rhombencephalitis

2nd CXR

Arterial blood gas
PH, 7.441
PaO2, 103
PaCO2, 23.8
HCO3, 16.4
ABE: 5.1
SaO2, 98.3%

Huang FL et al. Clin Infect Dis 2002;34:1020 1024

Dynamic recording of vital signs and cardiac function
Fatal EV 71 Rhombencephalitis

Huang FL et al. Clin Infect Dis 2002;34:1020 1024

Heart rate

Systolic BP

Diastolic BP

Ejection fraction of LV

SaO2
SaO2

Drug Refractory Phase

19

Age: 3 years old

Gender: Girl

Birth Hx : G1P1, FTNSD, BBW 3300gm

Past Hx : No major illness

Family Hx : Nil

BW : 15kg

BH : 97cm

20

Clinical Course

W4(5/24) : Fever

W5(5/25) : Oral ulcer & fever
visited private clinic (HFMD)

W6(5/26) : Skin vesicles on the hands & feet,
fever, poor activity, drooling

W7(5/27) : Vomiting, no fever, visited PER,
myoclonic jerks



21

Admission

W7(5/27) 15:59
HR 145/M, RR 24/M,
BP 117~119/76~78mmHg, BT 36.8

PER Ward IV Fluid 100cc/kg/day

21 22

W7(5/27)
17:30 HR 120, RR 24, BT 36.9, BP 117/78
22:44 HR 109, RR 26, BT 36.6, BP 119/81

W1(5/28)
08:22 HR 121, RR 40, BT 37.8, BP 128/88
10:30 Troponin I : 1.48
19:00 HR 117, RR 34, BT 38.6, BP 146/93
22:15 HR 153, RR 50, BT 35.7, BP 118/83
(PICU)

23:00 HR 164, RR 35, BT 37.0, BP 119/81, EF<30%
23:30 IVIG 9gm/6hours, Dobutamin + Milrinone SaO2100%

23

W2(5/29)

01:00 HR 190, RR 32, BP 132/76, SaO2100%

02:00 HR 207, RR 47, BT 38.0, BP 140/89, SaO2100%

05:50 + IVIG 6 gm/6hours

06:00 Vomiting, labor resp, eye ball rolling up SaO285%

06:20 Intubation & CPR, HR202~220

07:00 Troponin I 9.83 & ECMO

24

Lab Data (Initial)

5/27
WBC17800, Hgb12.0, PLT390, N/L:85/6
CRP1.76, Na139, K+3.9, BS71
BUN10, Cr0.3, ALT19

5/28(23:05)
BS257, CK116, Troponin1.48(10:30/PM)

5/29
WBC20900, PLT417, N/L:79/12
Na138, K+4.0, Cr0.4
BS223, CK566



Parameters

Age • 4 years

Laboratory data • Blood sugar (?)
• Cardiac Troponin I 1 ng/dl

Clinical features • Heart rate (175 24)
• Pulmonary edema (chest X ray)
• Initial sBP 100 mmHg
• Duration of hypotension 40 h

Predictors of Unfavorable outcomes in EV 71 Rhombencephalitis
Fatalities v.s. Survivors

Jan SL, Chi CS et al Chin Med J (Taipei) 2000;63:612 61
Fu YC, Chi CS et al. Pediatr Pulmonol 2003;35:263 268
Hsia SH et al. Pediatr Infect Dis J 2005;24:331 334
Huang YF et al. J Inf 2003;46:238 243

Virus isolation • EV 71 infection

Echocardiogram • Ejection fraction of left ventricle (EF;37 11)
• Fraction shortening of left ventricle (FS;19.4 7)
• Mitral regurgitation
• Left ventricular dysfunction

Treatment • Inotropic equivalent 30

Pathophysiology of Enterovirus 71 rhombencephalitis

Involvement of dorsal aspects of
brainstem is the characters of
EV 71 Rhombencephalitis

Fu YC et al., Arch Dis Child 2004;89:368 373



Management of Enterovirus 71 rhombencephalitis

Staging in Critical EV 71 Infection

CDC, Taiwan, 1998 2011

Stage 1, HFMD or herpangina

Stage 2, Encephalomyelitis

Stage 3, Cardiopulmonary Failure
3a, Hypertension
3b, Hypotension

Stage 4, Convalescence

WHO, 2010

HFMD/Herpangina Stage

CNS Involvement Stage

ANS Dysregulation Stage

Cardiopulmonary Failure Stage

CDC, Taiwan, 2012

Stage 1, HFMD or Herpangina

Stage 2, CNS Infection

Stage 3, ANS Dysregulation

Stage 4, Heart Failure

ANS, autonomic nervous system; CNS, central nervous system; HFMD, hand foot mouth disease

Management of Critical EV 71 Rhombencephalomyelitis

ANS, autonomic nervous system;
BP, blood pressure; ECLS, extracorporeal life support;
EF, ejection fraction; FS, fraction shortening
HFMD, hand foot mouth disease; LV, left ventricle;
PE, pulmonary edema; PH, pulmonary hemorrhage
* Milrinone loading dose 25 g /kg, intravenous dripping for 20 mins, then 0.25 0.5 g /kg/min
Dobutamine 2 20 g /kg/min, Dopamine 5 10 g /kg/min, Epinephrine 0.05 0.4 g /kg/min
If pupils dilated or no light reflexes, ECLS is not indicated.

Stage 1
HFMD/Herpangina

Treatment :
• Supportive

Monitoring:
• Age 3 years old
• Altered level of
consciousness

• Vomiting
• Myoclonic jerks
• Flaccid limbs
• Hyperglycemia
• Leukocytosis

Stage 2
CNS Infection

Treatment :
• Fluid restriction
• IVIG (?)
• Consult pediatric
neurologists

• Neuroimaging
study if indicated

• CSF analysis if
indicated

Monitoring:
• Tachycardia
• Hypertension
• Echocardiography
• Laboratory data

CK & CKMB
Troponin I
Blood sugar

Stage 3
ANS Dysregulation

Treatment :
• Admit at PICU
• Consider early
intubation

• Fluid restriction
• IVIG (?)
• Inotropes*

Milrinone
Dobutamine

Monitoring:
• Arterial blood gas
• BP
• Echocardiography

EF of LV
FS of LV

• Chest radiography
PE/PH

• Laboratory data
Arterial blood gas
Troponin I, > 1 ng/dl

Stage 4
Heart Failure

Treatment :
• Admit at PICU
• Early intubation
• Fluid restriction
• Inotropes*

Milrinone
Dobutamine
Dopamine
Epinephrine

Monitoring:
• BP < 100mmHg &
duration 40h

• Echocardiography
EF 40% or FS 20%
Gradual deterioration
of LV contractibility

• Inotropic equivalent > 25

May consider ECLS

CDC, Taiwan Lee HF and Chi CS, J Child Neurol DOI: 10.1177/0883073813516193

Concise Summary of Staging and Management Guidelines of EV 71 infection
revised by Taiwan’s CDC in 2012



The first case of ECLS with Extracorporeal Left Ventricular Support (ECLVS)

Oct.18.2000

20 mo, male boy, EF 27%
Post LVED

10/19 0058

Pre LVED

10/18 0630

Huang FL et al. Clin Infect Dis 2002;34:1020 1024

TE 94
TR 4000

Long term Neurologic Follow up after ECLS: Case 3

Age 2y 3 mo 2y 10mo 6yr 6y 4mo 8y 10mo

HFMD after ECLS Oral feeding Swallowing Decannulation Follow up

A

B

C

D
Lee HF and Chi CS, J Child Neurol DOI: 10.1177/0883073813516193

Spinal MRI findings of EV 71 infection associated acute flaccid paralysis MRI findings, IVIg administration, Disease staging, and Motor function
outcomes of EV 71 infection associated AFP

Lee HF and Chi CS, J Child Neurol DOI: 10.1177/0883073813516193
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Thanks for your attention
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