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1998~2004 & 4 (& #h & 1% 75 # (7 AT o 08 B 5 2 o #7

== 17F1
enterovirus, NPEV )5 &

B RS B IE/ ) S RE R B A0SR ( nonpolio
=AlBI 107 7 HER 1998~2004

Years
1998 1999 2000 2001 2002 2003 2004
(n=194) (n=576) (n=1,888) (n=2,806) (n=1,598) (n=1,504) (n=1.263)
Rank Serotype Serotype Serotype Serotype Serotype Serotype Serotype
%0 %o %o 2% %o %o %o
1 enterowvirus71 coxsackie B3 enterovirus 71 echo 4 coxsackie A16 | coxsackie Al6 | coxsackie A4
37.11 33.85 35.01 28.65 20.84 40.23 39.51
2 coxsackie A2 coxsackie B2 | coxsackie Al6 | enterovirus 71 echo 6 :. "fecho 117 ﬂ: coxsackie B4
16.49 1528 24 58 28.05 2021 E 11.97 . 25.89
3 coxsackie A1G coxsackie B1 echo 9 coxsackie A16 | enterovirus 71 -C;);s‘:“:;l ;l-ii-e- :'3:2- - enterovirus 71
11.34 14.58 14.25 21.24 15.64 11.50 10.93
i coxsackie A4 coxsackie A10 | coxsackie B3 echo 6 coxsackie B5 coxsackie A6 coxsackie A6
8.25 11.98 10.12 14.22 11.58 11.17 4.04
5 coxsackie A6 coxsackie Al6 | coxsackie B4 coxsackie B4 coxsackie A coxsackie AS coxsackie AS
6.70 764 6.36 2.57 10.26 9.51 3.17
o echo 6 coxsackie A2 echo 4 coxsackie A9 coxsackie A10 | enterovirus 71 | coxsackie Al6
6.19 521 323 1.53 6.01 3.32 2.30
ri coxsackie A10 echo 4 coxsackie B1 coxsackie A6 | coxsackie A24 | coxsackie B2 coxsackie A10
2.58 3.99 222 0.89 4.13 2.53 222
8 coxsackie BS enterovirus 71 coxsackie A9 coxsackie B5 coxsackie B2 coxsackie B5S coxsackie A2
2.06 3.47 2.07 0.86 2.82 1.99 222
] echo 4 coxsackie B4 | coxsackie A24 echo 30 echo 4 coxsackie A10 | coxsackie A9
2.06 1.74 0.53 0.50 1.31 1.99 2.06
10 echo 7 coxsackie B5 echo 30 coxsackie A2 | coxsackie A2 coxsackie A12 coxsackie BS
1.55 1.74 0.42 0.36 0.94 1.26 1.98
Total 94.33 99_48 98.79 98.87 93.74 95.47 94.32

TaichungVeteransyGeneraldospital:
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Clinical course, viral isolation, and antibody response in enteroviral mfection

Exposure
. Rk o Neutralizing antibodies
g 128 | IIIIness (may be biphasic) i
==
D 64 I Malaise,
3 st SIS
2 32 " sore throa r
g | @mwre
= Incubation period
=2 {8 I (2-10 days)
g
4
_ Blood + - - - — — -
£ Stool N
% Throat q‘g%lri + 4+ 4+ 4+ 4+ + 4+ - = - - —
£ 7 csF F + + — =
T T T T T T T T T T T T 1 T 1 N
2 4 6 8 10 12 14 16 18 20 22 24 26 28 2 4 6 1 3 6
l I | 1 ' |1 ;
Days Months Years
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Time after exposure
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Human enteric viruses in the water environment: a minireview
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Human enteric viruses In the water environment

Genus

Popular name

Disease caused

Frrerovirus

Heparovirus
Reovirus
Roravirus
Mastadernovirus

Calicivirus

ASIrovirius
Parvovirius
Corornavivrids

Toroviris

Poliovirus

Coxsackievirus. A. B

Echowvirus

Hepatitis A
Human reowvirus
Human rotavirus
Human adenovirus

Human calicivirus
Norwalk virus
SRSV

Hepatitis E

Human astrovirus
Human parvovirus
Human coronavirus

Human torowvirus

Paralysis, meningitis, fever

Herpangina. meningitis, fever,
respiratory disease,
hand-foot-and-mouth disease,
myocarditis, heart anomalies,
rush. pleurodyvnia. diabetes?

Meningitis. fever, respiratory
disease, rush. gastroenteritis

Hepatitis

Unknown

Gastroenteritis

Gastroenteritis, respiratory
disease, conjunctivitis

Gastroenteritis

Gastroenteritis, ftever

Gastroenteritis

Hepatitis

Gastroenteritis

Gastroenteritis

Gastroenteritis, respiratory
disease

Gastroenteritis

TaichungVeteransyGeneraldospital:

International microbiology... 1998



ENTEROVIRUS Entry via aerosol-»

PATHOGENESIS or ingestion — —Replication

Oro-pharynx
tonsiks

Secondary viremia | o | Primary viremia
Target tissue circulation

FE B e

Polio ' Eche, Polio HepA | | Eche Echo

= —eplication

Cox _ Cne Cox A CoxAB Peyer's patches

& v - " _

|Brain | | Meninges | | Liver| |Skin| | Muscle
vl v _
l | mgﬂs l Hand foot mouth disease l
Rash Herpangina

Encephalitis [Hepatitis A | i s Virus in feces
| Paslysts Pleurodynia

TaichungVeterans Generalitospital




ENTEEOYVIEUS CONTROL I Myocarditis
.
— Polio vaccination I Meningitis &
—_ H-::'.E = "L‘iﬂ-:a', ;-2?1:".;:‘- El:;h?—'ir.-":_:ﬂ 1, 5. 9. 13 E;n:ipha tis
mouth disezoe Comsmackie Ad 16, B-5 ,,-‘“’
1 LIS
EV >100+ & ™. Ereroinus EV71

VIFLs
&

— Eectal swab
— Throat swab

— Nasal wash

—CSF Ehinovirus |

— Bload | w

— Urine v Coxsackis 24
' = — - - ] -—

— Vesicle Auid > 100 serotypes Erterovirus 7O

Diagnosis | ,!r -!r

— Culturs Common cold

— H A J"-\.___
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Human enteroviruses: current taxonomy and associated diseases in recent outbreaks

Enterovirus species  Types Recent outbreaks
A Coxsackievirus A2-8, 10 12 14, 16 Severe hand foot and mouth disease because of
CVAS, CVA16, and A7 1 in many countries
Emermirum:., AB9, A90, AD1, A114, AT19,
A120, ATZ]
B Coxsackie Bl -6 M9, echovirus 1-7, ‘;@‘EI Meonatal sepsis because of CVB1
24- 9-33

En’rer{:n.rirus B&9, 73-75, 77-88, 93, 97, 98, 100,
101, 106, 107, and 111

C Coxsackievirus A1, 11, 13, 17,19, 20, 21, 22, 24, Small outbreaks of ¢VDPY and paralytic disease to

newer EV-C viruses

Enterovirus C95, 96, @@, 102, 104, 105, 109, 113,

116-118
D D70, D94, D111 Worldwide reports of EVD68 respiratory diseases.

Associafion with acute flaccid myelitis

cVDPY, circulating vaccinederived polioviruses; CV, coxsackievirus; EV, enferovirus,

The 39th Executive Committee (EC39) of the International Committee on Taxonomy of Viruses (ICTV) met in Canada during June 2007 with new taxonomic proposals.

TaichungVeteransy GeneralHospital Lugo D. Curr Opin Pediatr 2016;28:107-13.
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Diseases associated with Enteroviruses
-Table 46-1 wﬂmuwwmﬂuwmmw

Asymptomatic Froquent + + + +
Paralytic disease Sporadic + + + + (enterobd)
Encephalitis, meningitis Outbreaks + + +
Carditis Sporadic - -~ -
Neonatal disease Outbreaks + -+
Pleurodynia Outbreaks +

Hespangina Common -

Hand-fool-and-mouth disease Common -+

Rash disease Common - + g
Acute hemorrhagic conjunctivitis Epidemics + ~{entero70)
Respiratory tract infections Common + + 4
Undifferentiated fever Common + ~+ + +
Diarrhea, gastrointestinal disease Uncommon -+
Orchitis Uncommon

*A memberis) of this family cause(s) this disease
"Enteroviruses: 68 to T1+.

T aickhungVeterans Generaldospitals https://www.slideshare.net/AmirRajaey/enteroviruses-76907550



Figure — 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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Enterovirus genotypes causing hand foot and mouth disease in Shanghai (&), China: A molecular epidemiological analysis

— e e e T R = e | O h e — [ e A e o il | | o
NEIZE R E=EZ IR EE T IR HY 3 & H iE Bm IR 157 2 CO EX
Characteristics and symptoms of HFMD patients according to different enterovirus genotypes

Characteristics EV71 CA6 CA10 CA12 CA16 Total
(n=185) (n=24) (n=26) (n=7) (n=20) (n=290)
Age (M) 138+203 2641148 2561227 1664787F 338185 3164192
Male, n(%) 119643 16(667) 17 (654) 6 (85.7) 9 (45) 183 (63.)
Hospital stay (d) 41424 29408 29410 34414 3314 37415
Fever (>37°C), n(%) 175 (946) 20(833) 26 (100) 7(100) 20 (100) 275 (948)
Vomiting, n(¥%) 72(390) 6(25) 0(0) 0(0) 55 98338
Limb shaking, n(%) 41(222) | 4 3(13) 0(0) 0(0) 47(162)
Babinski's sign, n(%) and/or Brudzinski's sign, n(%) 5(27) 0(0) 010) 0(0) 0(0) 7(24)
Complication, n(%) 07(578)  4(167) 7(269) 3 (429) S5 142(490)

*: Compared with EV71 infection group, P<0.05.
" CA12 infection group compared with CA16 infection group, P < 0.05,

TadchungVeterangy Generaldiosptal

Xu et al. BMC Infectious Diseases 2013;13:489
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Enteroviral Nonspecific Febrile Illness

The most common clinical presentation of
nonpolio enterovirus infection is a nonspecific febrile
iliness. Typically, fever develops suddenly, without a
prodrome, and temperatures range from 38.5°~40°C
and last for an average of 3 days. Occasionally, a
biphasic pattern (221£%Y) of symptoms can be seen, ,
with an initial fever for 1 day, followed by 2~3 days - -
of normal temperatures and recurrence of fever for an
additional 2—4 days. Accompanying symptoms are

nonspecific and include malaise, myalgia, headache, Prognosis T8 1&
and sore throat, as well as Gl symptoms of nausea, "NiasLhanspectic: SxAnhems fesslveAverEt. wadk
. oy . . : ’ without treatment.
vomltlng_, mlld abdominal discomfort, and mildly 100S€  common Causes & B f5E
stools. Findings on PE are usually unremarkable, but  *Nonpolio enteroviruses
mild conjunctivitis, lymphadenitis, or pharyngeal “More comMan In-SUMMEerTontis
h b t. Laboratory finding: is =~ oo e
eryt em_a may be presen N anorato y ] g. * Adenovirus, rhinovirus, parainfluenza virus, etc.
usually little to no elevation and no shift in the = More common in winter months
differential. Knowledge that the fever can last for up to
1 week may prevent unnecessary diagnostic

evaluations and ease parental fears. Pediatric In Review 1998
TWW&VEWWGWM{@M https://www.slideshare.net/amirmah/viral-exanthems-49228586
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Viral Meningitis
It is inflammation of the meninges or membranes surrounding
the brain and spinal cord caused due to a viral infection.
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eningitis sirilces fast
ye catching rash
eck stiff & painful
I ncredibly sleepy/vacant
N ot always does a rash appear
G reatly confused/delerious
I nsufterabie neadacne
T hrowing up/fever
* hate bright lights "

S gizures

TaichungVeteransyGeneraldospital:
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Meningitis symptoms

FeverNomiting

vie

B &

Severe
Headache

ngitis S/S)

Siff Neck.

%

Very
sleepyfvacant/
difficult to wake

Dislike of
Bright Lights

Confused!
delerious

In babies with
meninalils or
septicaemia you may
also see;

® Tense or bulging
soft spat

® Refusing to Teed

®|rritable when picked
up, with a high pitched
or moaning cry

® A stiff body with
jerky movements, or
else floppy and lifeless

Symptoms can appear
in any order. Not
evaryana gets all

these symptoms.

Septicaemia can ocour
With or without
meningitis.



Comparison of Childhood Aseptic Meningitis with Bacterial Meningitis in a Tertiary Children's Hospital of Taiwan

NMAanth AandAd A Aictrikhviivtinn AF anecantir Al
IVIULIUIT allu Ayt Uloulivuilivlil Ul aostptiuiv alliu
bacterial meningitis patients

B <1 month
Patient
umber REME(BRIREE)  w 1monthiyr
35 B 1yr-18yr
30
25
20
e ¥ <1 month
15 e —— 'i“mlzl'ti ® 1 month~1
10 10 B 1yr-18yr
5 -
ﬂ -

Jam Feb hMar Apr RMay Jumn Jul Aaug Sep Oct MNow Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Tavichung Veteransg Generaldospital Wang YJ. J Meningitis 2015, 1:1



2.5 y/o girl with normal development & no underlying disease

7/19 7/20 7/21 7/22

‘ Fever, rash on limbs, oral ulcer 1 ol h fai i
Was told HEMD at LMD OPD follow-up with fair condition

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

‘Brain CT: negative finding

‘ 8:40 Sudden shock
Admitted to PICU

Vedio to be shown

TadchungVeterangy Generaldiosptal
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Viruses isolated from 294 children with acute exudatlve tonsillitis

18 Table 1 Viruses isolated from 294 children with acute
16 ——Adenovirus exudative tonsillitis
A -V Virus n (%) of children
" 14 nfl Adenovirus [R5 2 (18.7)
—a—

o / \ dalel Enterovirus 2 Ji 25 48 (16.3)
ﬁ 12 -==PIV Coxsackie A 36 (12.4)
Q / Coxsackie B 6 (2.0)
3 10 —~HSV-1 Echo virus 1(03)

g :
S w RSV Nontypable enterovirus 5(1.7)
S 8 Influenza virus 35K % 55 16 (5.4)
& / Type A 15 (5.1)
.E 6 Type B 1(0.3)
3 ] Parainfluenza virus &l BX A5 15 (5.1)
< 4 Type 1 6(2.0)
/ Type 2 5(1.7)
2 Type 3 4(1.4)
Herpes simplex virus Type 1 B2 /R &= 8(2.7)
0 Lf—e— v~ . Respiratory syncytial virus IEIRERI &%= 1(0.3)

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar ™ 143 (48.6)
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What is Neonatal Sepsis?

“Neonatal Sepsis refers to -
an infection of the newborn, £
specifically bacterial blood
stream infections (BSI).”

For More Information, Blood Vessel

Visit: www.epainassist.com

Bacteria
Virus

TadchungVeterangy Generaldiosptal
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Parechovirus
(ANEEIIZINAE)

Group IV: ssRNA

positive-strand viruses
Family: Picornaviridae
Genus: Parechovirus

*  Parechovirus A
Parechovirus B
Parechovirus C
Parechovirus D

https://viralzone.expasy.org/657



Human Parechovirus: an Increasingly Recognized Cause of Sepsis-Like Illness in Young Infants
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£ Parechoviruses

+ Six types have been identified:

— human parechovirus 1 (formerly ECHO-virus 22),
— human parechovirus 2 (formerly ECHO-virus 23),
— human parechoviruses 3, 4, 5 and 6.

* More than 95% of humans are infected by
human parechoviruses early in life, within 2 to 5
years of age.

» Cause:

— mild, gastrointestinal or respiratory iliness,

— myocarditis and encephalitis.
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Australian babies diagnosed with
‘parechovirus' for first time

Chotbond Suise 1 Dy 2003, A3 AEDT

Dactors are being urged to ook ot fer s s
i N ires, calied parechovingg, that

affists infants and s nel boen seon in

hustralia before.

(Human parechovirus ; HPeVs)
TaichungVeterangGeneralitospital Clinical Microbiology Reviews 2017;31(1)



Increased detection of human parechovirus infection in infants in England during 2016: epidemiology and clinical characteristics

Number of parechovirus positive specimens

Number of cases
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Age distribution of infant human parechokus cases in England during 2016 and its clinical characterics
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0 60 0 Clinical symptoms and signs at presentation among 100 infants with confirmed human
parechovirus infection in England during 2016
1§ 1
50 , i Symptoms Patients (n)  Signhs Patients (n)
10 } History of fever 92 Fever 62
g 0 Irritability 63 Shock 53
B Reduced feeding 49 Rash 25
30
j 0 1 ) ] Rash 25 Increased work of breathing 10
E 0 weﬁde 3!! It Oﬂ.m d Symp!oms Lethargy 23 Abdominal distension 4
4
Diarrhoea 15 Bulging fontanelle 3
10 Respiratory distress 11 Focal seizures 2
. 0 ! Vomiting 8 Generalised seizures 1
o I — —_—
b ] 8 9 10 1 Convulsions 2 Reduced GCS 1
pnoea
Momhsof ageatomtoisympt«ns A 2

T aichungVeterangy Generalosp ol Laura Ferreras Antolin. Arch Dis Child 2018;103:1061—-6.



Diagnosis and management of
pediatric conjunctivitis

* One of the most common ophthalmologic complaints
managed in the pediatric emergency department (ED) is
conjunctivitis.

e Conjunctivitis is common in childhood and may be
infectious or noninfectious.

U Most commonly, conjunctivitis is due to:

* bacterial infection,

 viral infection, or (Kawasaki D, Measles, EV70/EVA24, Adenovirus...)
» allergic hypersensitivity.

* The etiology of conjunctivitis varies with the age of the
child.
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An outbreak of EKC at an

outpatient ophthalmology clinic

Table 1. Demographic and clinical charac-

teristics of Epidemic keratoconjunctivitis

patients seen at practiCB A.

Sex, female 2337 (62 %)
Median age (range) 79 (15-99)
Office visit within 2 weeks 19437 (51%)
before onset

Bilateral symptoms 30437 (81%)
Redness 28037 (76%)
Pain 16/37 (43%)
Tearing 14/57 (38%)
Inritation 457 (11%)
Decreased visual acuity 137 (3%)
Laboratory confirmed 4457 (11%)

Infectious Disease Reports 2010; 2:el7
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L) Quiescent regulatory immune elements (myocytes and dendritic cells)
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Infectious or Noninfectious Inflammatory Trigger (frequently viruses)

Acute myocarditis

Symptoms: Pathogenesis:

Chest pain T Effector immune response

Heart failure | Antigen bearing cells
Inflammation Tachyarrhythmias

1 Auto-antigen specific T cells,

of heart muscle Acute cardiomyopathy macrophages and antibodies

s RS R Regulatory elements restore tolerance: Effector immune elements dominate:
Sotk: T T — 2508 : .
@ 04-2232-7780 + Asymptomatic or mildly decreased + Chronic recurrent chest pain

Xiia i BRI cardiac reserve function e .
st AT L2 6 » Progression to cardiomyopathy

RE: 04-2002-5 15 * Possible myocyte hypertrophy * Persistent cardiac inflammation
or mild scarring with or without viral presence
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VIRUS >

SYMPTOMS >

APPEARANCE »

DURATION »

FATALITY >

VACCINE >

Monl‘(eypox
virus

Fever, pus-filled
boils that start
from face

5-21 days

2-4 weeks

1-10% of cases
depending on
strain

Smallpox
vaccine

Variola
virus

Fever, tiny red
spots on tongue,
pus-filled boils on
arms, legs & face

7-19 days

Up to 5 weeks

Up to 30% of
cases, depends
on type

Smallpox
vaccine

Varicella-zoster
virus

Fever with itchy

rash that first
appear on chest,

face & back ‘

10-21 days

4-7 days

Rare

Chickenpox
vaccine

Pityriasis lichenoides

https://healthjade.net/pityriasis-lichenoides/

TaichungVeterangGeneraldiospital,  https://weather.com/en-IN/india/health/news/2022-05-27-monkeypox-vs-chickenpox-vs-smallpox
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Acute FIaCC|d Paralysis (AFP)

AFP

2z

| Asymmetric \

on

polio Pseudo-
entero | paralysis

GBS

viruses /

https://www.slideshare.net/drmo3/acute-flaccid-paralysis-afp-53802418
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Acute
spinal
cord
compr
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Transverse
Mylitis
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Fever Cough  Wheezing leficulty
breathing

ource: CDC
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STATES WITH CONFIRMED CASES OF EV-D68

's

EV-D68:

LY
The (Not) New Disease to v
(Not) Panic About ;

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

e@ 4[ Enterovirus D68 Cases ] l I sAr viRus S L ~

EROVIRUS 68

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

8 American’ waA

X .} ND VT\‘:E
Children Have'Died!, MT | ep "™ Wi - ol vl
. 5 MR L]
23+ Cases ire wY NE 1A iL .|NE'JH?IT’}\M} 0£| . -
Of Children Experiencing” €0 ks M0~ wx “'VA P -
Paralysis. Az Ny 9K ar ™ UA.,';EC e
An average of 15 cases were reported 200gCases - ™ A "
each day from Mid-Aug. to Oct. 10, 2014 OtiChiidrenbiospitalized iy
With #EvDG68 .

Tuesday Wednesday Thursday

Source: Centers for Disease Control and Prevention

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