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The leading cause of vaccine-preventable child’ deaths
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Pneumococcal disease’

Hib

Deaths / Year

Tetanus
HepB

Children Under 5

T Children < 5 years of age. * Provisional estimates.
WHO official mortality rates. Available at www.preventpneumo.org/diseases_vaccines/ (accessed Jan 2008).
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Pathogens Causing Diarrhea and Associated Risk Factors

Viruses
Rotavirus No | Person to person transmisston, espectally
daycare centers
Norovirs No | Person o person transmission
Seafood or shellfish
Adenovirus No | Immunocompromised
Cytomegalovirus No | Immunocompromised
Organ transplantation

LA g Veterans General H i1 httpsi//www:-cancertherapyadvisor.com/home/decision-support-in-medicine/hospital-medicine/diarrhea-acute/
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Dangers Of Sewage Damage

Negative Effects of
Raw Sewage

(©) 2013 Sl Restoration. All rights reserved

Key Notes

® On average, 7 million people suffer from illnesses caused by exposure to raw ‘sewage per year.
® 7% of those 7 million become severely or fatally ill.

Viruses Gastroenteritis

Diarrhea, Vomitting, Abdominal Pain, Nausea, Cramping
Norwalk virus, rotavirus, Hepatitis A

Hepatitis A, Poliomylitis Jaundice, Fever, Diarrhea, Fatigue, Cramping, Loss of Appetite, Nausea
Virus, Adenovirus Poliomyelitis

Sore Throat, Fever, Vomitting, Nausea, Cramping, Constipation, Diarrhea

1 Campylobacteriosis
BaCte rl a Blooﬁ/pl:}{arrﬁea Fevler (Crampuriu , Nausea, Vomitting
Escherichia coli (E. coli
gagg?iwfgstcot:;ﬁa Bloody Diarrhea, Fever, Cramping, Nausea, Vomitting
Salmonella, Shigella Leptospirosis

Fever, Headaches, Body Aches, Chills, Diarrhea, Vomitting, Jaundice, Rash

Salmonellosis
Diarrhea, Fever, Cramping

Shigellosis (Bacillary Dysentery)
Bloddy Diarrhea, Fever, Cramping

ParaSiteS Cryptosporidiosis

Diarrhea, Loose Stool, Cramping, Slight Fever
Giardiasis
Diarrhea, Loose Stool, Cramping, Slight Fever

Cryptosporidium parvum
Giardia intestinalis

For more information on the dangers of sewage damage or to request sewage damage or biohazard cleanup, visit

www.si-restoration.com
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Temperature and food safety

Annual J-D 2015 L-OTI(°C) Anomaly vs 1951-1980 0.85 The Earth The Earth with Increased
Greenhouse Gases
Heat Emissions

Heat Emissions

\\ g b , Greenhouse Gases
Greenhouse Gases — W oj ::;h:cs':cc(?s,,Methane
Sunlight X" 3P N b i
- unlig!
| — I I I I I j— ]
-41-4.0-2.0-1.0-05-02 0.2 05 1.0 2.0 4.0 4.1 4 '

# The temperature 100°C
danger zone is ]
between 5°C and Hot food zone Bacteria are
60°C, when it is S destroyed
easiest for harmful
bacteria to grow in a
food so°C

# Minimise the time that Temperature Bacteria grow
food spends at these danger zone uickl
temperatures in order q H’
to keep food safe 5oC

# Refrigerated food
needs to be kept at Cold food zone 0°C
5°C or below Bacteria don't grow

# Hot food needs to be Frozen food zone -10°C
kept at 60°C or above

. >
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Where Food Preparation Leads To Food Poisoning '@

Number of illnesses from foodborne disease outbreaks in selected U.S. locations®

Fast-food
611

Catering/banquet facility

Sit-down restaurant 2,435

3,434 Private

home
1,078

Hospital @

Picnic@® 9

% 45 91

Place of

worship ;
361 Nursing

home

*Reported number of cases in 2013

@ '@ Source: CDC
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Major diseases durlng 1st year (2008) following the flood

! Y
#ChennalFl

16000 Qﬁ‘f < ,;'x, | 'MFR FLOOD-
b 378 - ,.;,,;‘ C NAIL IS NQW
| M e R ﬁmnnmn ABOUT )
14000 e S RNE ouuﬁxmn OF Diarrhoea
12000 R ol cnesre = Fever
= M Nl 4 \ = =
£ 10000 ARI
D- =
= 8000 Eye Infection
=]
= 6000 Ear Infection
4000 Skin Diseases
2000 Sexual Diseases
0

Jun-Jul

Aug-Sep
Sep-Oct
Oct-Nov
Nov-Dec
Dec-Jan
Jan-Feb
Feb-Mar
Mar-Apr
Apr-May
May-Jun

el Veternis Genera. Hopiio. International J Health System Disaster Management 2016;4(1):15~24.



Enteric pathogens through life stages

AL GEA4L FHBANFH AR

Predominant commensal and pathogenic mlcrobes associated with human life stages

Infant Childhood Adulthood Elder
Commensals birth-2y 2-14y 15-53y >60y References

Bacteroidetes

Socteroides-Prevotelio

Clazssonst ol 2011
Bifidobactenia

Hopkins=¢ ol 2001

Firmicutes Palmer et ol 2007

Clostridia

S u I
Entzrobacteria

Pathogens
Bacterial
Campylobacter B Sl I Adesezoi, 2008
Cdilfrcite E_— TN 0
= Cooperstockst o/ 1983
E. coli [ I D iorhnse: ol 2001

Socofist ol 2011

Saimonelia T T W, i . 1502

Shigelia [T Trevejostol. 2007
Parasites
Cryptosporidium I
Giardia I Bl 2020 el
iruses
N Carmona st o/ 2006
Rotavirus “ RurrizaGémara =£ ol 2006
Horavias B N
e Lopman ¢t ol 2003

Kolling G. Frontiers in cellular Infect Microbiol 2012 Aug
Tactireving Veterany General Hospiutal, Taiwan http://www.frontiersin.org/cellular_and_infection_microbiology
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Distribution of viruses & bacteria detected from sporadic infectious GE by age in Japan

\’f'

Figure 2. Distribution of viruses and bacteria detected from sporadic infectious
gastroenteritis cases, by age, 2014-2016, Japan

Age i 0 10 20 30 40 60 B0 70 80 a0 100%
ge in
years ' T I - —— - No.of cases
=15 S 246
10-14 230
5-9 880
4 410
3 Rotavirus 512
2 8560
1 1,990
0 MNorovirus Other viruses é 1,174
T, s
Sapovirus Adennﬂrus 40/41 Negative

Astrovirus
{Infectmus Apgents Surveillance Report: as of December 26, 2018)
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intestine

Figure 1.1 MORPHOLOGICAL FORMS OF VIRUSES: 1. poliovirus, naked R
virus with cubic symmetry; 2. herpesvirus, enveloped DNA virus with cul
symmetry; 3. influenzavirus, enveloped RNA virus with helical symmetry;
mumps virus, enveloped RNA virus with helical symmetry—the  helic
nucleocapsid is being released; 5. vesicular stomatitis virus, morphologica
similar to rabies virus; 6. orfvirus, also with a complex symmetry. Bars repres
100 nm (Electron micrographs courtesy of E. Kjeldsberg)

. \ /24 ; — ! a:>2 Y .
| Aalinvng Veterans GL*’s‘L(a‘., h,?‘f-fz TR, | Sagaey
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Best Approaches to Acute Gastroenteritis

Cinic & FL.A8 (% %4 & e/ B AF I

TABLE 1: TYPES OF ACUTE VIRAL GASTROENTERITIS™

7’@4«

Virus

Rotavirus

Morowvirus

Sapovirus

Astrovirus

Enteric adenowvirus
{40 and 41)

*This is not a comprehersrs list

Incubation

1-3 days

12-48
hours

1-2 days
4-5 days

3-10 days

Duration Seasonality

5-7 days

1-4 days

3-4 days
5-b days

69 days

Predominanthy
in winter and
Tall

Year-round,
but especially
in winter

Year-round

Predominanthy
in winter

Predominantly
in summer

Transmission

Fecal-oral route and respiratory
transmission

Fecal-oral route, aerosolization,
respiratory transmission, food,

fomites, and water
Fecal-oral route

Fecal-oral route and water

Fecal-oral route

Sara Marlow. February 01, 2016
http://contemporaryclinic.pharmacytimes.com/journals/issue/2016/february?2
016/best-approaches-to-acute-gastroenteritis
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Newly Identified Viruses in Human Gastroenteritis
Pathogens or Not?

Airuas Family ITdentification Case-—control stuady
A strowvirms BEF3 4 A stroviridae 31D -
Acstrovwviruas WL 1 Acstroviridac (A2 (37. 38)
Acstrowviras MMILB2 MAcstroviridae (43D (38)
Acstrowviruas MMILB3 MAcstroviridae (341D (38)

A strowvirms WAl -3 Acstroviridae (A3, 45, 46) (38
SAstrowiras WAt MAcstroviridae (341D (38)
Recowirls Caliciwviridae <A77 -
Gyvrowirns 3 Clircowviridae 38D -
Gyvrowvirtis 5 and o ClHircowviridae (<197 -
GRyTOWIrs O Clircowviridae (S0 -
Papillomawirus COH2 Papillomawviridaec (S1) -
Bocawvirs 1 Parvowviridae (52D (29, 32)
Bocawviras 2 Parvowviridac (53D (30-32)
Bocawvirs 3 Parvowiridae (3 1) (31, 32)
Bocawiras <1 Parvowviridac = -
Bufawvirus 1 and 2 Parvowviridae (33D -
Bufavirus 3 Parvowividae (S5 - Am | causing
Tusawiruas 1 Parvowvivirdae (S6) - é?;:f:;'sz AR
Picobirnawviras croup 3 Picobirnaviridac (31D - vomiting?
Picobirnawvirnsaes Picobirnavwviridas (ST - Don't guess. Know.
Picobirnawviras I and E Picobirnaviridac (S8 -

Human parechowirus 7 Picormawviridae (59 -

Human parechovwirus 12 Picornaviridac (SO -
Salivirus Picormawviridae (23D (10O, Z22-24Y)
Kobuviius Picormawviridac (G1) (62, G63)
Cardiowirus Picornawviridae (51 (10, 12)
Cosawviris Picorrnawviridae C1L7T) C17-20)
NS polyvormawviras Polyvomaviridae (65D -

AYVET polyormavwviras Polyomavwiridac (G667 (25D

STL polyvomawirus Polyomavwiridae (ST (26D

Smits SL. PIDD 2016;35(1):104~7.

v
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GASTRO-ENTERITES VIRALES

Virus Rotavirus et Pararotavirus
Adenovirus (types 40 -41)
Calicivirus (Norovirus type Norwalk ...)
Astrovirus
Coronavirus
Enterovirus

Diagnostic
Préléevements : selles
Diagnostic directrapide:
EIA Rota
EIA Adeno
EIA Norovirus
Diagnostic direct:
cultures : Enterovirus
PCR: Calicivirus
Astrovirus
Coronavirus

Astrovirus

Adenovirus
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Clinical Applications
Immunoassays and Molecular Biology

BIOMERIEUX

easyMAG® and

=

ESTREAM®

VIDAS® 3 / = gt

MINIVIDAS®

Al

FILMARRAY®
reagents

i./ VIDAS® reagents
-
N

-~

D i
/41\ BIONEXIA® and

~

= & VIKIA® rapid tests

FILMARRAY® Torch

To know more about the whole bioMérieux offer in clinical diagnostics, please visit:

Taithwng Veterany General Hospiutal, Talwan
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T4 Pathogens detected by gastrointestinal panels FDA-cleared for testing stool samples in patients with infectious diarrhea.

ASSAY ORGANISMS DETECTED
FilmArray Gl Bacteria Campylobacter (yeyuni, coli, and upsaliensis), Clostridium difficile
(BioFire Diagnostics) Plesiomonas shigelloides, Salmonella, Yersinia enterocolitica. Vibrio (parahemolyticus, vulnificus,

and cholera), Diarrheagenic E. coli/Shigella (EAEC, EPEC, ETEC, STEC, EIEC), Shiga-producing E.
coli, E. coli 0157.

Viruses Adenovirus F40/41, Astrovirus, Norovirus GI/GlI, Rotavirus A, Sapovirus.

Parasites Cryptosporidium, Cyclospora cayetanensis, Entamoeba histolytica, Giardia lamblia.
xTAG GPP* Bacteria Campylobacter, Clostridium difficile, Salmonella, Yersinia enterocolitica. Vibrio cholera,
(Luminex Molecular Enterotoxigenic E. coli (ETEC), Shigella, Shiga-producing E. coli, E. coli 0157.
Diagnostics) Viruses Adenovirus F40/41, Norovirus GI/Gll, Rotavirus A.

Parasites Cryptosporidium, Entamoeba histolytica, Giardia lamblia.
Verigene EP Bacteria Campylobacter group, Salmonella, Shigella, Vibrio group, Yersinia enterocolitica,
(Nanosphere Inc.) Shiga-toxin 1 and 2.

Viruses Norovirus GI/Gll, Rotavirus A.

Parasites None

EAEC: Enteroaggregative E. coli; EPEC: Enteropathogenic E. coli; ETEC: Enterotoxigenic E. coli: STEC: Shiga-toxin—producing E. coli; EIEC:
Shigella/Enteroinvasive E. coli.
*This assay requires pre-extraction of nucleic acids using the NucleiSENS easyMAG instrument (BioMerieux).

.~ —_—
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The BioFire® FilmArray® Gastrointestinal (GI) Panel

Traditional Testing

D,

Stool culture
.

Eﬁ

Ova &_parasite

[

One or microscopy
multiple
samples
Antibody/Antigen
detection
BioFire Gl Panel
..-...:.EI..-.
i s
VY
One One
sample comprehensive
test
wng Veterany Generad Hospuial,

—_—

| AN

0.5-2 hours

Takes about an
hour for results

AL

Report o
H &
Report
g Diagnostic yield
Report

Muiltiple results
in one report

C



FilmArray GI: "&"’

Findings from first months of clinical use
Diarrheal agents detected Feb.—-Aug. 2015

350 ) Rk
Camprylobacter 6%
300 Sigeila/EIEC 5%
,§ oES Sakuormelia 3%
Rotavirus 2%
é 2xic EPEC 21%
3
& 150
(o]
2
§ 100
50
o o g - . o -
ESFE & S
v&‘@ ST E 6@@@“@& 4 s
Courtesy Jue Ribes, MO, PAD @"& Q®

https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
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https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
https://www.captodayonline.com/filmarray-gi-findings-first-months-clinical-use/
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Clinical course of Rotavirus diarrhea
R EHFEE Y R0 HRE

Sunken
/ Fontanelle
— ——=
7 .
7 ~

Sunken Eyes
and Cheeks -z

Decreased 0
Skin Turgor \

r B i i i T B 1 i T ¥ 1 i 1 B T

-2 4 3 -2 -1 0 1 2 3 4 5 6 7 8 10 1
Day From Onset of Symploms
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A map of fecal viruses across the globe

e

-—

T > S (log10 viral particles/grid/year) éz-,|

Red shades indicate severe concentrations of the deadly
rotavirus (based on data from approximately year 2010)
https://www.sciencedaily.com/releases/2015/06/150616123925.htm
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Application of a Swab Sampling Method for the Detection of Norovirus and
Rotavirus on Artificially Contaminated Food and Environmental Surfaces

Noroviruses and rotaviruses are the leading causes of non-bacterial
gastroenteritis in humans worldwide. Virus-contaminated food and surfaces
represent an important risk to public health. .................. Here, we describe a
detailed swabbing protocol combined with real-time RT-PCR for norovirus (NV)
and rotavirus (RV) detection on artificially contaminated food and
environmental surfaces. Recovery rates 2~78% for NV & 8~42% for RV
were determined for contaminated food surfaces of apple, pepper, cooked
ham and salami. From contaminated environmental surfaces (stainless
steel, ceramic plate, polyethylene, wood), recovery rates between 26~529%
(NV) and between 10~589% (RV) were determined. The results
demonstrate the suitability of the swab sample method for virus detection on
food and environmental surfaces. Compared to other methods, it is easy to
perform and significantly time-saving, predestining it for routine testing.

Food and Environmental Virology 2009;1(1):42-9.
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A zoological disease

RV persisted on dry inanimate
surfaces for 6 — 60 days

BMC Infectious Diseases 2006;6:130 RN
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Examples of different study designs for assessment of
rates of nosocomial rotavirus disease

% of *Incidence
nosocomially of
Method of acquired RY  nosocomial
Time Mosocomial case RY antigen among total rotavirus
Location Citation frame Age range Study site Study design definition detection RV cases infection
Turin, lealy *Gianino et al. 12/ 1999- =18 ma Pediatrics ward  Prospective, 6 mo =24 h afrer EL&, 32.6% 27T7%
2002 52000 of active admission (6] of 187) (&l of 2200
surveillance through <72 h
after discharge
Seanford, "Rodriguez- 19982000 <=5y Pediatric Prospective, 2 y of =72 h after ElA “14.3% 10.97%
California Baez et al general and active and passive adrission {3 of21) (3 of 309)
2002 organ survaillance
cransplane
wards
Amsterdam, *Widdowsan o7 1999 Mecnates Meonatal Outbreak =48 h after RT-PCR 100% 39.8%
the er al. 2002 22000 Medium adrission (47 of 118)
Metherlands Care Unit
Austria, *Friihwirth et 271997 =4y Pediatric ward  Cohert study =48 h after ElA 14.3% 1.0-2.3 cases
Germany, al. 2001 51998 or Pediatrie admission {159 of £53) per 1000
Switzerland Gl elinie hospital d
Freiburg, "Berner et al. 171987- <5y General Retrospective =72 h after Chart review 50.8% T12.5%
Germany 1999 121996 pediatric admission {453 of 892) (453 of 3618)
ward
Belém, Brazil "Gusmio ecal, | 1/19%2- =5y General Prospective, 2 v, =72 h after ElA and PAGE =30% 15.8%
1999 1171994 pediatric case-controlled admission {18 of &0) (18 of 210)
ward study
Peland ""Mrukowicz er  1994-19%6 =60 mo Pediatric ward  Retrospective =72 h after Lab legs 38.7% Fl4.6%
al, 1999 admission {196 of 506) (196 of
1342 GI
Mew Delhi, *'Bhan et al, 1 1986— Mecnates Maternity unit Prospective, 2 y. Birth through 4 4 ElA and PAGE 100% Ti%
|_India 1523 10/ 1988 cohort scudy after dischares Il
Ga-Rankuwa, '*Steele et al, 17 1989— =& me—<12y  Pediatrics ward Prospective, | y =72 h after Rotavirus ElA 43% TE 1%
South 1993 21989 surveillance of admissions {37 of 86) (37 of 605
Africa children with through = 48 h Gl
diarrhea after discharge admissicns)
Lhang Vederany Genteral Hospidal, Taiwan J Pediatr 2006;149:441-7.
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Impact of Nosocomial Rotavirus Infections on Duration of Hospitalization by Country

Duration of Hospital Stay (d)

Counitey — — Extra Length
. Hospitalizations Hospitalizations of Stay
With RV Without RV

France N/A N/A +3.3
8.9 4.0 +4.9
6.3 (4.3-8.3)° 3.6 (2.3-5.9) +2.7

8.1 (5.5-10.7) 3.1(2.2-4.0F +5.0°

8.3 (4.6-12.0° 3.9(2.3-5.28° +4.4%
7.7 4.1 +3.6
Italy 6.4 4.7 +1.7
Poland N/A N/A +5.9
Spain 8.5(2.7-14.3) 6.7 (2.1-11.3) +1.8
United Kingdom 15.0 11.0 +4.0

sidal. Tairam Gleizes O. Pediatr Infect Dis J 2006,25:512~S21.



Potential Intussusception Risk Versus Health Benefits From Rotavirus Vaccination in Latin America
[ | | | 7— /V
Age distribution of rotavirus deaths among @

children under 5 y, by WHO mortality group

25000 - . ——D&E: Africa(232,500 deaths)
Vaccine schedule
——D: Asia (188,300 deaths)
~——B&C (26,700 deaths)

20000 - ——D: Americas {5,300 deaths)
15000 -

10000 -

Number of rotavirus deaths

S000 -

__—_---_.___——l—\—_

e T T T T T T T T T T T T [ | T -1 1 T T
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Age (months)

Taiiinnng Vetrams Genera Hopiin. Taiwsw  Clinical Infectious Diseases 2012;54(10):1397-405
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Cumulative age distribution of hospitalizations related to RV infection among children 0~59 months of age in Asia

v s

01 jndia o —— Taiwan

goy Myammar—_ o | — Hong Kong
——— Malaysia

China

——.Japan

——— Korea
China: 93%

Hong Kong: 68%

Taiwan: 62%

Cumulative % of RV(+) children

4

AT 69 RUT % B
36 48 60

JID 2005:192 (Suppl 1):54




r@m
Structure of the RV triple layer particle illustrating the .
known and potential targets of neutralizing antibodies

VP4
/2%, VP6—intermediate capsid
- Target of antibodies defining
rotavirus species (e.g., Species A)
- Possible target of non-neutralising
antibodies conferring heterotypic

protection

BB
(Group antigen A~H)

VP2- core

VP1 and VP3
- Forming complex and interacting
with dedicated RNA segment

a\/Za 2 ' P T > ! e = o -
WG VETRrraianA LieniLay i ,Lj :",tz LT s, | FANTAN
) ' v

VP4—outer capsid

- Protease-sensitive—cleaved to VP5* and VP8*

- Target of neutralising antibodies

- Defines P serotype and distinct P genotype

-VP8* —responsible for virion attachment to receptors
on host cells

>23 P genotypes

VP?7

VP7—outer capsid
- Target of neutralising antibodies
- Defines P serotype/genotype

>14 G genotypes

11 genomic segments of
double-stranded RNA

Clarke E. Mucosallmmunology 2015;8(1):1~17
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. . - i i Bovine rotavirus (WC3)25
Human rotavirus RIX4414 strain-HRV r"'e‘;?;”rt:not‘;'?ﬁvreo)tav'rus Bavine rotavirus (WC3)
live, attenuated Bovine VP4 (P7[5])
(I'IR |,/1_3 ) G 1 P[8] HBRV245 Bovine VP6
Bovine VP7 (G6)
Human dsRNA Human VP4 Four human rotavirus strains
/ G1P1A[8]
Human 3NN
VP6 e a7
5 J J fb Human VP7
L
» ¥ G4P7[5] )
11 human
genes
The WhOIe vac_cme VII‘US- IS RotaTeq® contains five reassortant rotaviruses developed from
human rotavirus strain! human and bovine (WC3) parent rotavirus strains?
\_ 5 x (10 bovine genes + 1 human gene)> Y,

Vaccine virus consists of human—bovine reassortants*

. EMA. 2016. Rotarix™ SmPC 31/03/2016 EMA EPAR update. See notes for web link [accessed Sep 2016];

. WHO. Wkiy Epidemiol Rec 2007; 82 (32): 285-96; 3. EMA. Rotarix™ Scientific Discussion 2006. See notes for web link [accessed Sep 2016];
. EMA. 2016. RotaTeq® SmPC 01/03/2016 EMA EPAR update. See notes for web link [accessed Sep 2016];

. Offit PA, Clark HF. Pediatr Ann2006; 35: 29-34

g Veterany Gentraw HOpuaae, Tauvwan
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Comparison of vaccine efficacy and effectiveness estimations from clinical trials of RV1 and RV5 against any serotype severe
rotavirus gastroenteritis, stratified by country income status

Income level: High Upper Lower Low
middle middle
100% L -
tTe] re
*eonm
w -
D 75% * - _
B S ]
% 2= N
;}_ ‘g | ] ¢ RV1
b 1 GSK
S 50% - 1 N (GSK)
A = B RVS
g © - 1 MSD
L > ( )
o A Both
" 3 il 1
= 25% - 1
L a _
(1]
S 1
< S
o .::\m 'ﬂ: E E
0% - 8 £ g o & <
o E | = o o E o
2 o v £ E s = = 5 8 -
a o — £ @ = C c 5 B v < =
532 BEss|| sE 25 25338
£ SO o0 & L & 3 S @ i & o = ? B =

wiirng Veterany General Hosputal, Tavwan Chandran A. Biologics: Targets & Therapy 2010;4:213-29.
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Map of rotavirus vaccine national introductions & estimates™

of rotavirus vaccine impact by individual countries
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Global Impact of Rotavirus Vaccination on Childhood Hospitalizations and Mortality from Diarrhea ?
”

» O v ”

A
ZMENT
% , Y,

R '///'Z’////’YI//)///‘/’ i o ) ?::‘i-,__-

o "y Z /// g X A
\; g .\3\”'«
Legend ’ , A
[ RotaTeq introduced Number of articles

[ ] Rotarix introduced

[] RotaTeq and Rotarix introduced Q 10
777, Gavi eligible
(] RotaTeq O

O

[ Rotarix
I RotaTeq and Rotarix

Taithwng Vederany General Hospital, Taiwan Burnett E. J Infect Dis. 2017; 215(11):1666-72.
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Rotavirus vaccines: Successes and challenges
77 A

Direct & indirect benefits of vaccine as evidenced by reduction in
severe rotavirus diarrhea among vaccinated and unvaccinated children
after the introduction of a rotavirus vaccine in various countries

® Vaccinated age group s (direct benefits)

® Unvaccinated age groups [indirect benefits)

1008
aXe

Q90% R o1

B 33%
a80% B g0 " 8k B g0 . 78%

70% - " 71%
»
60% - ® G0% " 50% 63%  # fax
® 57%
50% - ® 50%

40% - " 2% ® are
" 35%
30%

» 24%
20% 1

1%

Percent decline in rotavirus hospitalisations

s 1 11 us k3 us us Ausralia  Australia Aystria Brazil El Salvador

Country
S T Roger I Glass. J Infection 2014,68:59~18.
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The Global Rotavirus Laboratory Network (GRLN)

.,
|

g,

w e SR
Surveillance  World Health
Organization
. Ministry .
of Health @

E Countries n Global RV Nebtwork (N=38) Map production: 'World Healh Organzanon. WHO. 2017 Al nghts reserved P

= Not appicable Data source: Giobal Rotavirus Surveilance Netmork

Notes:

~ Oma ore sempes 582 EDOGEDN SOESE Dy COUTY FOSRoR I BOS 0N Te T 2ues A Mg RO Per SC ZEOgEpnCE Domon 15 December 2017
Sy , World Health
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http://www.who.int/immunization/monitoring_surveillance/burden/laboratory/Rotavirus/en/
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Genotype Prevalence USA, NVSN 2008-2012

Rotateq® Rotarix®
RotaTeq. 1. 1% G1ps), 10,7% G12P[8] 4, 3% 1, 1% _G2,9P[4,8]

G12 P[8], 9, 6% A
1, 1% // 1,1% G1P[8]
G2 Pla), 23, G12P[6] . ’ 10, 7%

G9 P[8], 30, 21% 16% 1, 0% GOP[8] ' “ \ '{\GZP[QI
G8 P[4), 3, 2% 3, 2% ! 4

G3P8], 68,
ar%

G14ap[24)], 1, 0% G3P[8]
125, 85%

2008-2009 2009-2010

Other Mixed Nontypable G24P[14]  Gjp(g)

5, 2% 1,1% 7, 6%
11,3% > 1% Gipig] Rotateq® / g2rie)
q
Rotateq® 10, 3% 1 1% 13,11%
: G3P[8]

11, 10%
G2P[4]

205,.30% G4P[6]

1,1%
G8P[4]
1,1%

G12P[8]

G3P[8] 79, 69%
159, 46%

2010-2011

Slide courtesy of Dr Mike Bowen

Tachwing Veteransy General Hospital, Toiwan
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humans
P9 P10 P11 P14 P15 P19 P24 P25 P28

identified

IoNns 1

An update of RVA VP7 (G) and VP4 (P) type
combinat

Zoonotic transmission of rotavirus: Surveillance and control
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B Most commonly identified combinations

B Unusual combinations

[] Rare strains

® Selected genotypes common in an other host species (G3P3 in dogs,
G3P9 in cats. G4P6 and G5P7 in pias. G10P11 and G6FP11 in cows)

[ ] Not yvet reported

Expert Rev Anti Infect Ther 2015;13(11):1337-1350.



Vaccination Vaccination

2010 rate 49 %1 Rate 65% 3
Vaccination
2007 rate 27%?
006 Vaccination
_ rate 13%!

Vaccines

were

introduced. 1. Yen et al. Pediatr Infect Dis J. 2017 Jun 17.

2. Chang et al. PID] 2014;33:e81-e86
3.Personal communication with Prof. Yhu-Chering Huang

Tatiwing Veterany General Hospidal, Talwan
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BIRWSEE T Ra? T mider

MR ERE FIEMEZES (Intussusception) E&EIS? RIRMIE
R RTENEIJMBYERZEAE RBET- -

AT VSDH&AZE PRISMERZE
sy BEMIEERSENAZSE - BFE BUMEHR1EAZ ° #EN
et EZEPEERI (SCRI) 883 R LESE (SPRT)
H®R 5~36.9EEEFER 4~34REEFER
BEE EIEERTRA ~ 21X EIEEEHZEESEZE
i 1EfEE22~42%RK A =iE
RV5 RV5
mp X 1.11#/100,000%H RR1.1(8/7.11)
*# 21%  1.5#4/100,000%& & RV1
RV1RiZEEEEZER RR 8.4 (6/0.72)

EHEIZKE: N Engl J Med 2014; 370:513-519; N Engl J Med 2014; 370:503-512.
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i# fg 75 #& (Enteric Adenovirus)

*REGERDNAZEF + 954~ (AF) o

PG R E  BAFHA0R 4 ok A (R HHILH) o

SEEH S TBE<—HRBH L

% & 3E 4K B e (440%) £ 7- lOéfJ_I:v_-I:ToE%Fﬁ
CEeMBERELPRERLE

v HAR I3 EI0K o

SRR EBAEE-OFR(BEATREEBETHA)
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f% 7% 7 78 48

Table 1, Infections caused by adenoviruses, by species and types

Species  Infections Major types Minor types
A (Gastroenteritis 12, 31 61
B ARL PCF,EKC,HC 37,11, 34, 35 14, 16, 55, 66, 68, 79
C ARI, PCF 1,2,5,6 57
D EKC, urethritis 8, 19/54*, 37, 53, 54, 56 81
E ARI, EKC, PCF 4 :
F (Gastroenteritis 40, 41
G Gastroenteritis 52

ARI: acute respiratory infection, PCF: pharyngoconjunctival fever,
EKC: epidemic keratoconjunctivitis, HC: hemorrhagic cystitis *19/64 (19a reclassified as 64)

ral Hospidal, Taiwan Adenovirus infections, 2008 to June 2017, Japan



i 75 & (Adenovirus) g & 75 F% @

Adenovirus Virus Infection Timeline

< Exposure -
lo virus

Febrile respiratory disease

respiratory tract infection

T 2t0tddays 0 |

Gastroenteritis (inflammation of stomach & intestines)

mlhg and abdominal cramping

I
I
I
L |
gastrointestinal infection .
an 3 to 10 days _"I !
v

|

I

|

N U SR S N ———— . |

|
|
I
!
I
i
: be————— Contagious { can shed virug lor many weeks) —————3

<«

-4 13121110 986 76 54324141223 45 67 8 910 11 12
mﬂﬁm Dﬂ}"s @ Intermountain Hoalthcana - Germifatch
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Distribution of viruses & bacteria detected from sporadic infectious GE by age in Japan

Figure 2. Distribution of viruses and bacteria detected from sporadic infectious
gastroenteritis cases, by age, 2014-2016, Japan

Age in®

years
=15

10-14

10 20 30 40 a0 60 70 80 90 100 %o

No.of cases
246

230

880

410

512

860

1,890

;;:gé 1,174

MNegative

Other viruses

T,
Sapovirus Adennﬂrus 40/41
Astrovirus

{Infectmus Apgents Surveillance Report: as of December 26, 2018)
L Hos - Ta P> A
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Norovirus
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2 MK 7% % (Astrovirus)
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Seasonal distribution of astrovirus in relation to
RV / AdV diarrhea during 1988-91 US

B Rotavirus ik im e
B Enteric adenovirus 15 B 75
=@~ Astrovirus 27w

Jan Feb Mar Apr May Jum Jul Aug Sep Oct Nov Dec

—_—

. a \Jods v in T a i 2 = i . -
wirving Vederany General Hospudal, Tauvwzn
) ' v



Astrovirus Infection Among Children with Gastroenteritis in the City of Zaragoza, Spain

Z 8 yk g B & ¢ £ 4 L
REER=BZFEH R4 EERFH
Clinical characteristics of 15 children with diarrhoea caused by astrovirus alone

Characteristic No. (9 ) of children

Aoce 1n months

< O 3 (20.0)

7—12 2 (13.3)

13—24 2 (13.3)

=24 S (53.3)
No. of diarrhoea stools/24 h

2—5 6o (40.0)

6—9 8 (53.3)

= 10 1 (6.6)
Twvpe of stool

Watery 7T (46.6)

I _oose 6 (40.0)

Mucoid and/or bloodwy 2 (13.3)
Duration of diarrhoea in dawvs

Median 9

<7 S (53.3)

S8—-14 4 (26.6)

=15 3 (20.0)
A bdominal pain S5 (33.3)
Yomiting 5 (33.3)
Fewver 4 (26.6)
Nausea 8 (53.3)
IL.oss of appetite 11 (73.3)
Respiratory symptoms 1 (6.6)

A L- ¥ e s 9 .
4 4 e I L

...~  European ] Clinical Microbiology 2000;19(7):545-7



Recent viral pathogen in acute gastroenteritis: a retrospective study at a tertiary hospital for 1 year

Incidence of causative viruses among children with

"®
AN

2
'I/’

acute diarrhea, according to results of multiplex reverse
transcription polymerase chain reaction

Virus
Virus not detected
Virus detected
Norovirus
Genogroup I + II
Genogroup II
Rotavirus
Astrovirus
Adenovirus

Mixed viral infection

No. of cases (%)
188 (54.5)
157 (45.5)
67 (19.4)

3 (0.8)
64 (18.6)
45 (13.0)

9 (2.6)
26 (7.5)

10 (2.9)

Jin HI. Korean J Pediatr 2016



Recent viral pathogen in acute gastroenteritis: a retrospective study at a tertiary hospital for 1 year

N
Prevalence of different viral infections according to age A\ais

= Norovirus
18 - « Rotavirus
16 = Adenovirus
14 - m Astrovirus
wn . .
% 12 Mixed_virus
- 10
o
o 8
—
6
4 -
2.
0
1-6 6-12 12-24 24-36 36-48 >48

Age (mo)

Jin HI. Korean ] Pediatr 2016

- » ’ ] - .
Tathwng Veterany General Hospudal, Tawaen



Recent viral pathogen in acute gastroenteritis: a retrospective study at a tertiary hospital for 1 year

Clinical symptoms of children with viral

infections

Symptoms  Norovirus  Rotavirus Adenovirus Astrovirus Mixed Pvalue

(n=67) (n=45) (n=26) (n=9) infection

(n=10)

Diarrhea 34 (50.7) 28 (62.2) 21 (80.8) 9 (100) 4 (40.0) 0.172
Vomiting 39 (58.2) 26(57.8) 17 (65.4) 3(33.3) 5 (50.0) 0.391
Fever 24 (35.8) 30 (66.7) 9 (34.6) 6 (66.7) 9 (90.0) 0.004
Abdominal 31 (46.3) 13 (28.9) 10 (38.5) 2 (22.2) 4 (40.0) 0.383
pain or
irritability
Dehydration 8 (11.9) 15 (33.3) 8 (30.8) 2 (22.2) 2 (20.0) 0.044

Jin HI. Korean J Pediatr 2016
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Rapid identification of rotavirus , adenovirus _

and norovirus using immunochromatography
test among infantile diarrhea, Iraq

TABLE 4: Clinical teatures of diarrheal intections

Clinical features Type of Virus
Rotavirus ~ Norovirus Adenovirus

Duration of diarthea more than 7 days 50 22 15
Watery or mucosal stool consistence 42 24 21
Fever > 38°C 44 19 18
Weakness 49 21 18
Abdominal pain 40 26 1
Vomiting 40 16 14

1Hussein O.M. Al-Dahmoshi. 1.]J.5.N. 2013: 4(4):598-602
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Distribution of the targeted enteric viruses detected by PCR TN
& RT-PCR in stool samples collected from infants with acute
gastroenteritis according to the nutritional state

O | Botlefeeding ~~ Breusfeuing ~ Mixedfeding ~ Totl e
N
Rofa TN Y A N (AN A N | R
Noro AJNNR Y A A % R A S | /A
Meo {2 26 L WY 4 50T 0 008
Astro N X T | A A N | I
BV {0 0 b0 T I 00

Egyptian J Med Microbiol 2015;24(3):53-59



AL .,‘-_'-_' A L: CnLT 2L 'L_- ;r"t; (A2l s

.-.
e

S w1 ‘
WHATISTHE¥ = ('},
NOROVIRUS? i« i

About 20 million peqp]e get sick from Norovirus

each year. W8 >R N

EPRRATRALERFHLE AL
R 146 E

—_—



He Wouldn't Leave You ...

PETA

Go N s-::c

(00N EYEWITNESS NEWS Monday, December 09, 2002
TODAY'S HEADLINES ] . o Pags Options
reN Cruise ship with ill passengers returns to
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FIGURE

A Case of Norwalk
Virus Gastroenteritis

1. In garly December 1979 a New
Jersey restaurant and caterning facility

received a shipment of lettuce from
a produce market in Philadelphia.

This outbreak occurred in
New Jersey during December
1979, It was one of the first
reports of Norwalk virus gas—
troenteritis linked tc any
food other than shellfish,

2. A warker who had

i\ & i‘ Just finished washing
= 7 some shrimp then
QS '#‘ washed some of the

lettuce i the same

;‘ sink, The shrimp and
A the lettuce were pre-
& '#‘ pared on the same

table.

3. On December 6, 1979, a group of
businesspeople attended a luncheon
banquet at the restaurant, The
restaurant served green salad made
with the lettuce. A second group of
businessmen and women received
cole slaw instead of salad.

4. About 3Q hourss later, 63 of the 87
people who ate green salad developed
gastrocenteritis. None of those who had ccle
sdlaw became iil. Health department
microbiologists identified Narwalk virus as
the agent and theorized that it had entered
the lettuce from contaminated shrimp.
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Feature Conseqguence
1& 7% & 3% = (<100 virus) Droplet & person-person spread
2"d spread, food handlers spread
02 KG9 A FHE A K Increased risk 2"d spread, problems
(>2 wks) with control of food handlers
FEEZ M T (10 ppm chloride Hard eliminated from contaminated
,[freezing, heating 60°C) water; virus in ice, cooked oysters
5] & £ £ (many genetic Need composite diagnostics; repeat
/antigenic types) inf. by many diff. Ag types, easy

underestimate prevalence
4B REXESR4 (H5HEL ) Childhood exposure not protect adult
disease; difficult vaccine for lifelong
aA%RA Only human - related strain in animal

., Glass Roger I et al. In Scheld WM.Emerging infections 4. 2000.pp.35
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Symptomatic and asymptomatic enteric viral infections among hospitalized children in Xi'an, China
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Tathwng Veterany General Hospudal, Tawaen

I Rotavirus [ Norovirus N Adenovirus

Zhang S. J Med Virol 2011;May 26
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Infectious gastroenteritis cases reported per sentinel weekly in Japan
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Figure 1, Weekly mumber of veportd cass of nfetious gastrontentis persentinel cini and detefion of nonovius otavirus and s
20101 1-201301 sasons, Japan
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Estimated Lifetime ﬁ.ﬁ % E'g“(: %
Risk of Norovirus
R EFHAR

Annual Estimates of
Norovirus llinesses
and Associated
Outcomes

FEE %
%‘%;‘% éﬁ ﬁ 570-800 Deaths

56,000-71,000 > 1 in 50-70

Hospitalizations

— 1in 5,000-7,000

400,000 Emergency - Tin9

Department Visits

1.7-1.9 Million - 1in 2

Outpatient Visits

19-21 Million > S times

Total Norovirus llinesses

Lohaving Veterany General Hospidal, Taian http://www.feha.org/Norovirus-Summit
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Setting of 1,518 Confirmed Where do norovirus outbreaks from
Norovirus Outbreaks, U.S. food contamination happen?
' . 2010-2011 SETTING OF NOROVIRUS OUTBREAKS

REPORTED THROUGH THE NATIONAL OUTBREAK Other/multiple | 13%
REPORTING SYSTEM (NORS), 2008-2012 Y

Schools | 1%
and Daycare

Health Care |19, —

Facilities
Private | 40, __/M \ >

Residence

Health care facility 2189 62.7%

- —
'-QJ ! Bl i Catering or
= B t | 17%
. Schooloc d..y'.c’,."?:‘iw ,2“ &-1% g’gﬁfv 2 Restaurant | 64%
T,
| Othwlmunlph ulllnas 251 7.2%
N Monspodﬁc s«mgsm restricted 0 aw.b

axposure setling; for foodborne outbreaks, son'ng refers to the
salting wheve implicated food was ¢

Morowvirus Positivity in Various Age Groups

Norovirus
Outbreaks

1E-30 FI0-50 =50 ALL
Apge in Years
H Po= B Gl el G
Figure 2. FMoraowirus positivity rate (90 and genogroup in various ages groups.
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Norovirus Diagnosis < 8

Microscopie electronique

Real time

JUB SJUBNJISU0Y)

ELISA Rapid antigen test No. of specimen (%)

Particules virales intactes

RT-PCR
Positive Positive Positive 70 (38.0)
Positive Positive Negative 9 (4.9) -
Positive Negative Positive 8(4.3)
Negative Positive Positive 0 (0.0) -
Positive Negative Negative 8 (4.3)
Negative Positive Negative 2(1.1)
Negative Negative Positive 1(0.5)
' 8 O l e m Q nt m l' Negative Negative Negative 86 (46.7)
Total 184 (100)

culture sur callules
et

—

Examens S —e % =
sérologiques =

\
\
anbiwouab no anbwab

- T

non adaptés

a ce type de diagnostic RT-PCR

| 3ERREARERR |
S Lab Med Online. 2011 Oct;1(4):184-189. Korean.

ng Veterans Gentras H TIPT R, | Sanwas
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What should I do if I become sick with Norovirus AGE?
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The study of norovirus stability and inactivation in the environment
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3% i 7% & (Norovirus) & 3 % ] 35 #6.45 71 ?iwgfi

Touch Your Heart

2013/07/23 3T &

GUIDELINE FOR THE PREVENTION AND
CONTROL OF NOROVIRUS GASTROENTERITIS
OUTBREAKS IN HEALTHCARE SETTINGS

Taranisia MacCannell, PhD, MSc": Craig A. Umscheid, MD, MSCE * Rajender K. Agarwal, MD,
MPH 2 Ingi Lee, MD, MSCE 2: Gretchen Kuntz, MSW, MSLIS Z:Kurt B. Stevenson, MD, MPH * and
the Healthcare Infection Control Practices Advisory Committee (HICPAC) *

" Division of Healthcare Quality Promotion
Centers for Disease Control and Prevention
Atlanta, GA

2 Center for Evidence-based Practice
University of Pennsylvania Health System
Philadelphia, PA

? Division of Infectious Diseases
The Ohio State University,
Columbus, OH

NATIONAL GUIDELINES ON
e F

T
NOROVIRUS

Proparad by ho.
Viral Gastroenteritis Subcommitee of the Scientific Advisory Commitiee of the
National Disease Surveillance Centre
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B 4@ At 75 & (CMV) 1% % 5 g
%% % (Coxsackievirus, echovirus) & _ 45 15 sk
Wik mESARRRAEREEAE) L) ammR
WA RD%E, v MR 1% % g 8k
A B AF % BAE G
fa A5 (HSV) | s B % %15 G i
HIV ( AIDS ) 12 & 15 i

. Carner JS. Infect Control Hosp Epidemiol 1996;17:54-80
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what
japan  =m
thinks.com How do you feel about the norovirus epidemic?

F :.: Extremely anxious

8% :-: Quite anxious
By ' Meither anxious nor not

51%

:-: Mot really anxious
:-: Mot anxious at all

:.: Don't know about it

32%

g o whatjapanthinks.com
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