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Rotavirus:
All children under 5 years will have rotavirus infection

Most important cause of severe childhood diarrhea and annually
causesmore than 500,000 deaths in children < 5 years worldwide

US data Children < 3 years ©)
1 in 11 children will have Outpatient visits
1 in 11 children will have Emergency Department visits
1 in 150 will be hospitalized for rotavirus

Canadian Data
1:20 will require Emergency Department visit
1:160 will be hospitalized for rotavirus < 5 years
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Rotavirus is the most common diarrheal pathogen

L1 Unknown 100% U Unknown

] Bacteria 90% U Parasites

] Astrovirus O Other bacteria
O Calicivirus 80% O Escherichia coli
] Adenovirus [J Adenovirus

[ Rotavirus 70% O Calicivirus
60% U1 Adenovirus
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M Vomiting
B Fever




~ With Diarrhea

" Tested

I of Those Tested Who
Are Rotavirus Positive

50 to 75%

No. of Children

November December January Febfuary March Apgi May June
Month




Hospital admissions *

Emergency Department visits*

Outpatient visits

No formal healthcare




Canada: IMPACT Data

(Immunization Monitoring Program ACTive)




IMPACT

Canadan jmmunzaton Montorng Program, ACTwe
Programme canadien de survediance active de immunisation

2005, 2006, 2007
1856 hospitalized Age Distribution Community Acquired Cas
children
1359 Community 5
acquired 350
! 300
497 Hospital 250]
) # of case:
acquired igg
None received 100
: ' 501
rotavirus vaccine . iﬂ

1020 (45.4%) females 0-11mos 12-23 2435 36-59 59 yrs. 10-16 yIs.

mos. mos. mos.



IMPACT

Canaden jmmunczation Montorng Program, ACTwe
Programme canadien de survedience active de limmunisadion
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IMPACT

Canaden jrmunzation Montorng Program, ACTwe
Progyamme canadien de survediance active de limmunisation

% of
children
0-16 years
Persistent vomiting/ 47.2%
diarrhea
Dehydration 48.6%
Hypotension 4.4%

6Sepsi so 19% 50% of children 0-3 months
present with clinical sepsis

Seizures 7%




Children O to 16 years

Mean

Duration of stay in 7.9 hours
ED per case '

Duration of Hospital 3.4

stay
days

Requiring ICU care
n= 48 (3.5%) 2.4

days

Median

7.0 hours

3.0
days

2.0
days




Rotavirus I1s one of the most common

hospital acquired infections

In pediatric wards




497 cases = 2/7% of all children with rotavirus infections in hospitals

Median age: 9.6 months
Developed symptoms 9.5 days after admission
Symptoms lasted 4 to 6 days




IMPACT

Canaden jmmunzation Mongorng Program Aﬂ
Programme canadien de survediarce active de limmunisadion
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™ During treatment
for another
infection

™ Underlying disease
with another
infection

B Underlying disease
including
prematurity



Difficult to.control because rotavirus survives for long
periods in the environment (usually 10 days)

Virus Is relatively resistant to environmental cleaning
solutions

Children who are infected shed millions of viruses and it
requires relatively few virus particles to cause infection

Each case estimated to cost over $2000

Underestimates total burden of disease



300AUg O31 APOET 086 1 & #EEI .
discharged home

199 children from 5 hospitals in Canada, stool collected

174 (87.4%) children had no underlying conditions
154 (77.4%) were under 2 years of age

Seen on day of visit and phone call at 14 days



% of Children With Visits to Physicians
Before and After ED visit |

IMPACT CPS Poster June 2011, Quebec '




IMPACT

Canadan jrmunzaton Montorng [mgran m'n
Prog-i mme canadien de survediance ach

Similar to otitis or

Characteristic uncomplicated
pneumonia*
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Morbidity in Household members

B

Diarrhea in family Diarrhea in family
member 14 days member in 14 days
child ED visit child ED visit

N=199 N=172
84 (42.2%) 69 (40.1%)

IMPACT Poster: CPS June 2011, Quebec



Prior to ED visit $10.66

ED visit $43.20
Rotavirus

Post ED visit $278.49
cost

Average total $333.75
cost

Healthcare cost

$49.92

$218.10

$71.53

$341.05

Average cost

$60.58

$261.40

$350.03

$674.80

Costs in Canada yearly for ED visits alone for children under 5 years with rotavirus:
$8.9 million to $18.4 million




Of the 14 G types, most strains belong
to G1, G2, G3 or G4

Serotype prevalence varies by region
& can change from one season to the
next

G9: Emergent strains, maybe a fifth
common serotype worldwide



Rotavirus

What Is 1t?




Rotavirus belongs to the family Reoviridae
Rotavirus was identified for the X time in 1973

They have a distinct morphologic wheellike appearance
by negative-stain electron microscopy.

(Latin, rota = wheel)

Rotaviruses are nonenveloped, segmented, double
stranded RNA viruses




The 70 nm viral particle has s
acharacteristic double-shelled (P serotype) VP6
outer capsidenclosing
athird layer or core,
comprising the genome1

Outer layer made of VP7 and VP4
neutralizing proteins
VP7 determines Gserotypes
VP4 determines Rserotypes
14 G serotypes and 8 P serotypes
identified in humans

VP6 (used for diagnosis)located in
middle capsid VP7

Both G and P serotypes elicit (G serotype
specific neutralizing antibodies and

they are important targets for

vaccines.




Rotavirus Gastroenteritis
Clinical Presentation




Rotavirus does not
discriminate across the full
socio-economic-cultural
spectrum
NOT Risk Factors for RGE
Marital Status
Ethnicity
Education
Household income

Risk factors for RGE
Aboriginal infants in
Northern communities

Concurrent common
underlying pediatric
conditions




Rotavirus spreads easily, usually person to
person transmission by the fecaloral
route

Infectious dose is low (16-1¢
particles)
Infants/children shed 10!°
particles/gram of feces for 37 days
Viral shedding peak occur on
day 3 of iliness
50% shed virus for more than 10
days
30% shed virus for more than 20
days
Thus, daycare centers and play

groups serve as focal points for
epidemics




- Rotavirus can survive on:

Human hands

Obijects for more than 60
minutes including:

Floors
Diaper-changing areas
Toilet handles
Televisions

Patient charts

Toys




*Rotavirus infection in an animal model of infection. Photographs are from an experimentally infected calf. Reproduced with permission from Zuckerman et al, eds. Principles
and Practice of Clinical Virology. 2nd ed. London: John Wiley & Sons; 1990:182. Micrographs courtesy of
Dr. Graham Hall, Berkshire, UK.




Incubation period is typically 1-3 days, during which
Vvirus Is present in stools

Severity ranges from asymptomatic infection to
dehydrating gastroenteritis that can occasionally be
fatal
The most typical symptoms of iliness are:
Sudden onset watery diarrhea (85% 100%)
Preceded or accompanied by vomiting (89%
97%)
Fever (53% 89%)
Duration of iliness: 4 to 8 days
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*defined as no diarrhoea 5 days before or after
detection of RV or during the interval in which a &
One previous infection Two previous infections serological response detected &g

Asymptomatic infection*

Mild diarrhea

‘Moderate-to-severe diarrhoea
. 1. Velazquez FR, et al. N Engl J Med 1996; 335: 1022i 8.




Rotavirus vaccines:
How do they work?
Are they safe?




Immunogenicity z level of antibody measured in blood- no known
correlate of protection for rotavirus /the property enabling a substance
to provoke an immune response, or the degree to which a substance
possesses this property.

Vaccine Efficacy z measure of effect in a clinical trial setting/ the
reduction in the incidence of a disease among people who have received
a vaccine compared to the incidence in unvaccinated people.

Vaccine Effectiveness z measure of effect in a real life setting; also
takes into consideration herd immunity



The iImmune correlates of protection from
rotavirus infection and disease are not fully
understood.

Correlation between antibody responses and
protection from disease hasnot been established
and therefore clinical trials for rotavirus vaccine
approval have been based orfficacyrather than
Immunologic correlates of efficacy.

36



Rotashield™ represents old generation of
rotavirus vaccine

Dogged by implication of increased
iIntussusceptions, withdrawn from US
market a decade ago

New generation of rotavirus vaccines
extensively tested, and used in USA for 8
years with no safety concerns

37
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= The Next Generation of Rotavirus

Vaccines

Bovine rotavirus with single human

rotavirus gene substitution
Human rotavirus 3L

5 G1P[8]

RotarixE

GlaxoSmithKline Rot aTeqkE

Merck Frosst
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Pentavalent Rotavirus Vaccine
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The next generation of rotavirus vaccines

87
i)
|

Bovine rotavirus with single human
rotavirus gene substitution
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five live reassortant RVs.

The RV parent strains of the reassortants were isolated
from human and bovine hosts.

Four reassortant RVs express one of the outer capsid
proteins (G1, G2, G3 or G4) from the human RV parent
strain and the attachment protein (P7) from the bovine RV
parent strain.

The fifth reassortant virus expresses the attachment
protein P1[8] (genotype P[8]) from the human RV parent
strain and the outer capsid protein G6 from the bovine RV
parent strain.

40
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Each 2mL vaccine dose contains five reassortants as
follows:

Gl: 2.2 x 18infectious units
G2: 2.8 x 10infectious units
G3: 2.2 x 10infectious units
G4: 2.0 x 10infectious units
P1[8]: 2.3 x 1@infectious units




RotaTed®(Rotavirus Vaccine, Live, Oral, Pentavalent) is
Indicated for the prevention of rotavirus gastroenteritis in
Infants and children caused by serotypes G1, G2, G3, aGd

3-dose series to infants between the ages of 6 to 32 weeks.

The first dose of RotaTeq should be administered between 6
and 12 weeks of age.




4
Efficacy Against Rotavirus Gastroenteritis |




Boom et al; evaluated the effectiveness of complete ¢3
doses) or partial (1 or 2 doses) immunization with
RotaTeg® Iin an urban emergency room in the US.

Vaccine effectiveness against rotavirus hospitalization and
emergency room Visits was

following 1 dose ; 69% (95% CI. 7100%)

following 2 doses ; 81% (95% CI: 155%)

following 3 doses ; 88% (95% CI: 686%)



Herd immuni

(NACI Statement July 2010)




‘Rotarix™:;
Publicly Funded in Ontario

Human rotavirus
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Attenuated human live virus, G1P[8] strain
Oral vaccine, with CaCQ, buffer, Im#
Two doses*

.
.t Yo
—

First dose as early as 6 weeks of age

Second dose completed by 24 weeks
(preferably before 16 weeks)

Minimum interval between doses: 4 weeks

Co-administration with other vaccines k3
DTPw, DTPa, HBV, Hib, IPV, OPV., Men CS.Pn



What is s

INDICATIONS AND CLINICAL USE

2/ 4! 2)is8ndicated for active immunization of infants from the age of 6
weeks for the prevention of gastreenteritis caused by rotavirus types G1P[8],
G2P[4], G3PI[8], G4P[8] and G9PI8].

CONTRAINDICATIONS

2/ 41 2)8i OEIT OI A 110 AA AAI EI EOOA
Infants who are hypersensitive to this drug or to any ingredient in the
formulation or component of the container.

Infants who experienced hypersensitivity after previous administration of
rotavirus vaccines.

) T £FAT OO xEOE OIf AT OOAAOAA Al T CAT EOQAI
diverticulum) of the gastrointestinal tract that would predispose for
iIntussusception.
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Vaccine efficacy against any RVGE

B 1st RV season
B 1st + 2nd RV season
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Vesikari et al. Lancet 2007; 370: 17571 63.
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: VesikaEi et al. Lancet 2007; 370: 17571 63.
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Stra1n—spec1 cvaccine ef cacy vs.
any /severe RVGE

B Any RVGE
B Severe RVGE

All comparisons significant at the 5% level
Vesikari et aI Lancet 2007; 3 0 1
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Vaccine efficacy [95% CI] against any RVGE

From 2 weeks post-dose two to end of the first and second RV seasons (ATP cohort)*

B 1st RV season
B 1st + 2nd RV season
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*All p<0.0001 for RotarixE vs placebo.
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Vesikari et al. Lancet 2007; 370: 17571 63.
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’

IS surveillance 0—31 days and o-100 days

Vaccine group Placebo group
n=31,673 n=31,552

Ruiz-Palacios et al. N Engl J Med 2006; 354: 11i 22.
*Entire safety follow-up period; median duration 100 days after first dose.
For the 31-day period post-dose 2, data were available for

29,616 vaccinees and 29,465 placebo ipients. -

1




Vesikari et al. Efficacy of human
rotavirus vaccine against rotavirus
gastroenteritis during the first 2 years of
life In European infants: randomised,
double-blind controlled study.

Lancet 2007; 370: 1/263.

56
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Vaccine efficacy against hospitalisations
due to GE of any cause

From 2 weeks post -dose two to end of the first or second RV season

Vesikari et al. Lancet 2007; 370: 17571 63.



Vaccine efficacy

1 year 2 years
Any RVGE 87% 79%
SevereRVGE (011 Vesi kari s coboe) 90%
RVGE hospitalisations 100% 96%
All cause GE hospitalisation 75% 72%
Rotarixi AAI 1T OOOAOAO DPOI OAAOEI 1T ACAE

each of the five main circulating strains over the first 2 years of life

58



Co-administration with other vaccines?!s
oDiphtheria-tetanus-whole cell pertussis (DTPw)

oDiphtheria-tetanus-acellular cell pertussis
(DTPa)

ohepatitis B vaccine (HBV)
oHaemophilus ib

oinactivated polio vaccine (IPV)
ooral polio vaccine (OPV)
oMenC

oStreptococcus pneumoniae
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NACI recommendations
(Updated May 20m)

Public Health Agency of Canada
www.publichealth.gc.ca




NACI Statement

Maximum age to start vaccine is 14 weeks 6 days

Complete by age 8 months

Rotarix® (RV1)
Store in the refrigerator (2°C to 8°C).
May start at 6 weeks
Minimum 4 wks between doses

Oral vaccine:
Liquid applicator 1.5ml|

Publicly Funded
Ontario Schedule:
@ 2 and 4 months

Rotateq® (RV5)

Store and transport refrigerated
(2°C to 8°C).

May start at 6 weeks
Minimum 4 wks between doses

Oral vaccine;

Each dose is supplied as a single,
pre-filled 2 mL unit dose

$55 wholesale cost/dose (Merck)




Healthy infants:

Rotavirus vaccines are recommended for infants starting at 6
weeks (6 weeks and 0 days) and up to 15 weeks (14 weeks plus
6 days).

The vaccination series should be completed by 8 months (8
months plus 0 days).

The minimum interval between doses of rotavirus vaccine is 4
weeks.

Recommendation; Grade A,
good evidence to recommend
Immunization




Preterm infants:

Infants who are between 6 weeks (6 weeks and O days)
and 8 months (8 months plus 0 days) of chronological
age who are healthy and not hospitalized, can receive
RotaTeqgor Rotarix. Vaccines are given as per healthy
Infant guidelines.

Recommendation; Grade '

A, good evidence to
recommend immunization ' |
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Immunocompromised Infants:

Based on the theoretical risk of live attenuated viral
vaccines in immunocompromised infants, NACI
recommends that infants with suspected or known
Immunocompromising conditions should not receive
RotaTeq or Rotarix without consultation with a physician
specialist or expert in these conditions.

Recommendation; Grade E, J
Good evidence to recommend ' 4

against immunization #

.
g



NACI Recommendations
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