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High Efficacy in High/Middle Income Countries

Vaceine Region Efficacy Against Severe
J Rotavirus Gastroenteritis
USA/
RotaTeq : 98%
Finland
Rotarix Latin America 85%
Rotarix Europe 96%

Vesikari T et al. Lancet 2007, 370; 1757-1763
Vesikariet al and RuiPalacios et al, NEJM 2006



GAVI CeSponsoredlrialsin Africa and Asia
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Slide: K Neuzil, PATH



Moderate Efficacy in Low Income Countries in Africa/Asi

Vaccine | Region Countries Efficacy
RotaTeq| Africa CUETEY l_(enya, 64%
Mali
RotaTeq| Asia Bar_lgladesh, 51%
Vietham
Rotarix | Africa el Afr_lca, 62%
Malawi

Armah et al. Lancet 2010
Zaman et al. Lancet 2010
Madhi et al NEJM 2010



Despite Lower Efficacy, Impact Greater in Developing
Countries Because of High Burden
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Burden Prevented Greater in Low Income Setting
Despite Lower Vaccine Efficacy

—>

Vaccine Efficacy

40 50 60 70 80 90 100
/—\ . .
1 |04 05 06 07 (08 09 1)"9Mid

Income

2 0.8 1 1.2 1.4 \1.6 1.8 2)

4 |16 2 24 28 32 36 4

Severe RVGE
Incidence

8 |82 4 48 56 64 (2 8

Low Income

Courtesy of Kathy Neuzil, PATH



RotaTeq Is Pentavalent & Rotarix is Monovalent

RotaTeq

Rotarix

Five bovine-human
rotavirus strains

G1P[g]

Single human
rotavirus strain



Great Strain Diversity in AfricaRotarixTrial

G12P6
10%

/ G8P4
4%

G8P4
24.19%

Malawi South Africa

Madhi et al. NEJM 2010



Rotarix(G1P8) Efficacy Similar Againdsease
Caused by Vaccine & NevaccineSrains
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Rotarix(G1P8) Provided Good Protection
against nonG1 Strains in Africa

Efficacy
Malawi So. Africa
Vaccine strains (G1) 44% 70%
Non-vaccine strains (notG1) 50% 86%
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2009¢ WHO Global Recommendation

%/)Y Organization

G)uosren  FPATH (- GAVI

WHO Recommends Global Use of Rotavirus Vaccines
Decision Could Help Protect Millions of Children in Afiica and Asia
Jfirom Lethal Diarrheal Disease
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National Rotavirus Vaccine Introduction
41 countries®
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Ecuador ‘ >

El Salvador
Guatemala
Guyana
Honduras
Mexico
Nicaragua
Panama
Paraguay
Peru
United States
Venezuela

Botswana v o

Ghana
Malawi
Rwanda

South Africa

" GAvi<ligible

Not GAVI-
eligible

Qatar
Republic of Suda
Yemen

WPRO

Australia
Fiji
Marshall Islands
Micronesia
Palau

*National introductions by WHO region as of 21 Nov 2012
**Not a WHO member state



Monitoring Implementationg Key Issues

1. How will vaccinegerform in routine use
particularly in lowincome settings?

2. How well will vaccineprotect against non
vaccine strain3

3. WIll there beany safety concernsuch as a
low Intussusception risk not detected in trials?



Tools

A Monitoring disease trends

Generic Protocol
for Assessing A Vaccine effectiveness studies

RotavirusVaccine (e.g., caseontrol )
Impact on Disease e

& Strains
A Strainsurveillance

WHO (20009)




1. Performance of Vaccines in Routine Use
In Latin America

NICARAGUA

EL SALVADOR

BOLIVIA

H I@:I I }‘y I

* GAVI SUPPORTED
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Vaccine Effectiveness Iin First Year of Life |
Low Income Countries of Latin America

Vaccine Countr Efficacy Against Severe
y Rotavirus Gastroenteritis
Rotarix El Salvador 83%
Rotarix Bolivia 76%
. 58%
RotaTeq Nicaragua
Very severe- /7%

O Palma et al, BMJ 2010
Patel et al, JAMA 2009
Patel et al, unpublished



Impact on Rotavirus and AlCause Gastroenteritis
Hospitalizations in Children, El Salvador

70-80% reduction in rotavirus hospitalizations children <5 years

Vaccination (October, 2006) _
‘ 2974 B Total diarrhoea cases

[ Rotavirus positive cases
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De Palma, BMJ, 2010 o



Herd Protection:Reduction inRotavirus among
UNVACCINATEAYe Groupsn El Salvador

Age Decline in rotavirus Rotavirus vaccine
hospitalization rate coverage in 2008
(2008 vs. 2006) (>=1 dose)
<1year 84% (80 to 88) 76%
1 year 86% (82 to 89) 84%
2 years 65% (50 to 75)
3 years 41% (7 to 68)
4 years 68% (29 to 85)

Theseagecohorts were ineligible
to receive rotavirus vaccineis

Yen et al, PIDJ 2011



First evidence of impaaodf vaccine
on diarrheamortality in Mexico
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MNo. of Deaths from Diarrhea

The NMEW ENGLAND JOUBRBNAL of MEDICINE

|| ORIGINAL ARTICLE

Effect of Rotavirus Vaccination on Death
from Childhood Diarrhea in Mexico

Countrywide vaccine
introduction in May 2007

PP,

150+

250+

100+

504

= 0-11 Mo of age
m—17-23 Mo of age
= 74-59 Mo of age

Richardson et al, NEJM 2011
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2. Impact on Viral Strains

BRAZIL

I - BOLIVIA
* GAVI SUPPORTED
I@,I MEXICO
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Increase In G2P4 Prevalence after Use of
Rotarix(G1P8) in Brazil Raises Concern

Predominance of
Rotavirus P[4]G2

in a Vaccinated
Population, Brazil

*Gurgel etal, EID, 13(10), 2007

RAPID COMMUNICATION

Apparent extinction of non-G2 rotavirus strains from circulation
in Recifte, Brazil, after the introduction of rotavirus vaccine

*Nakagomi et al, Arch Vir 153(3); 2008
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Is Increasing prevalence of G2P[4] in Brazil caus
by vaccine pressure or Is it just natural variation”

2005 2006 2007
El Salvador

‘ ‘ ‘ Rotarix, 2006
PBIGO P[4]G2 P[BIGL (opposite of Brazil)
94% 81% 91%

Patel et al. EID 2009



HighRotarix(G1P8) Effectiveness agains
Non-Vaccine Strains in Several Countries

Country Postvaccine Vaccine Effectiveness

SUEIS (95% ClI)

Brazil G2P[4] 85% (54, 95)
Mexico G9P[4] 94% (16, 100)
Bolivia GO9P|8] 84% (64, 92)

G2P[4] 71% (19, 90)
G3PI8] 92% (60, 98)

GOPI[6] 87% {10, 98)
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3. Vaccine Safety



Previous Rotavirus VaccineRotashield

A Linked withintussusception
I 1 case In 10,000accinated infants

/ Intussuscipiens

Intussusception Intussusceptum

The telescoping of the intestine onto itself usually at the
ileal-cecal junction, leading to reversible repair or entrapment
with edema, necrosis and perforation




No Risk of Intussusception with Either
RVS5 or RV1 in Large Clinical Trials

*Ruiz-Palacios et al. NEJM 2006;354(1) 28
*Vesikari et al. NEJM 2006;354(1)



PostLicensure Intussusception Data

A Mexicor and Australia- low risk of intussusception
after dose 1 of rotavirus vaccines

I ~1-2 cases per 100,000 vaccinatédl(Q times lower than
Rotashieldisk)

A Risknot documented in U date

I Insufficient data to exclude risk of magnitude seen in other
countries

29



Benefits vs. Risks of Vaccination

Diarrhea Intussusception Case!
Hospitalizations (Deathg
(Deathg Caused
Prevented
Mexico 11,600 663 41 @)
Brazill 69,600 640) 55 3)
Australia 7,000 Q) 6 )

US 53,000 {.6) 48 Q)



Rotavirus Vaccine Experience to Date

Success.

Borrowed from: http://dannybrown.me/wgontent/uploads/2011/01/success __baby.jpg 31



What have we Learnt

A Vaccine use led tmarked declines in
severe diarrnegincludingmortality)

A Good protection against range of strains
(vaccine and nofwaccine type)

A Possible low risk of intussusception, but
provenbenefits far outweigh potential risk

32



Opportunities Ahead



Vast Majority of the 453,000 Annual Deaths
from Rotavirus Occur in Africa & Asia

1 dot = 250 deaths

Tate et al, Lancet ID, 2009 34



