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Human Rotavirus Vaccine
(Rotarix, GSK)

Human rotavirus o !;

b Y - ¥
\ -8 A
A 4
X\ T e B,
- ~ e e
{‘ A T .
. o A det g
. ha? ~ = ‘v-'..-
. :
A
»..\ g

2 doses



Human-Bovine Rotavirus Vaccine
(RotaTeq, Merck & Co.)

Bovine rotavirus with single human
rotavirus gene substitution

3 doses




High Efficacy of Both Vaccines in Trials in
High/Middle Income Countries

Vaccine Region Efficacy (95%Cl)
Rotarix Europe 96% (90%-99%)
Rotarix Latin America 85% (72%-92%)
RotaTeq Europe/US 98% (88%-100%)

Vesikari et al and Ruiz-Palacios et al, NEJM 2006
Vesikari et al, Lancet, 2007.



Impact on All-Cause and Rotavirus-Specific

Gastroenteritis Hospitalizations in USA
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Impact on All-Cause and Rotavirus-Specific
Gastroenteritis Hospitalizations in El Salvador

70-80% reduction in rotavirus hospitalizations children < 5 years
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Herd Protection: Reduction in Rotavirus among
UNVACCINATED Age Groups in 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)

These age cohorts were ineligible

to receive rotavirus vaccine 1o
Yen et al, PIDJ 2011



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Effect of Rotavirus Vaccination on Death
from Childhood Diarrhea in Mexico
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Early Experience with Rotavirus Vaccines

b Success.
\

Borrowed from: http://dannybrown.me/wp-content/uploads/2011/01/success_baby.jpg



Challenge 1

How well will oral rotavirus vaccines
work in the developing world?
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Hurdles to Immunization for a Live Oral
Rotavirus Vaccine

Factors that

lower viral
titer

+ Breast milk
 Stomach acid
 Maternal antibodies
« OPV

O

Factors that
impair immune{:}
response

* Malnutrition - Zn, Vit A

) * Interfering microbes- viruses
and bacteria

- Other infections- HIV, malaria,
TBC




Moderate Efficacy of Rotavirus Vaccines in
Africa and Asia

Vaccine | Region Countries Efficacy (95%Cl)

Ghana, Kenya,

RotaTeq | Africa 64% (40%-79%)

Mali
RotaTeq Asia Ban.gladesh, 51% (13%-73%)
Vietnham
Rotarix | Africa South Afrl.ca, 62% (44%-73%)
Malawi

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



Despite lower efficacy, Rotarix prevented more severe
rotavirus disease per 100 vaccinated children in
Malawi because of higher baseline incidence
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Challenge 2

How well will vaccines protect
against range of strains?
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Rotarix (G1P8) efficacy similar against rotavirus
GE due to vaccine & non-vaccine types in Africa

N = 2974 (Vaccine)
N = 1143 (Placebo)
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Challenge 3

Will new Rotavirus Vaccines
cause Intussusception?
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An Earlier Vaccine (Rotashield) Withdrawn in US in
1999 Because of Association with Intussusception

/_/ Intussuscipiens

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

1 intussusception per 10,000 vaccinated infants
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Current Vaccines Not Associated with
Intussusception in Large Pre-Licensure Trials

w5 The NEW ENGLAND
7 JOURNALof MEDICINE

January 5, 2006 Number 1

h

Volume 354

Safety and Efficacy of an Attenuated Vaccine against
Severe Rotavirus Gastroenteritis

Guillermo M. Ruiz-Palacios, M.D., Irene Pérez-Schael, M.Sc., F. Raul Velazquez, M.D., Hector
Abate, M.D., Thomas Breuer, M.D., SueAnn Costa Clemens, M.D., Brigitte Cheuvart, Ph.D., Felix
Espinoza, M.D., Paul Gillard, M.D., Bruce L. Innis, M.D., Yolanda Cervantes, M.D., Alexandre C

Linhares, M.D., Pio Lépez, M.D., Mercedes Macias-Parra, M.D., Eduardo Ortega-Barria, M.D.,

Vesta Richardson, M.D., Doris Maribel Rivera-Medina, M.D., Luis Rivera, M.D., Belén Salinas, M.D.,
Noris Pavia-Ruz, M.D., Jorge Salmerén, M.D., Ricardo Riittimann, M.D., Juan Carlos Tinoco, M.D.,
Pilar Rubio, M.D., Ernesto Nufiez, M.D., M. Lourdes Guerrero, M.D., Juan Pablo Yarzabal, M.D.
Silvia Damaso, M.Sc., Nadia Tornieporth, M.D., Xavier Saez-Llorens, M.D., Rodrigo F. Vergara,

» e NEW ENGLAND
"JOURNALMEDICINE

Volume 354 January 5, 2006 Number 1

Safety and Efficacy of a Pentavalent Human-Bovine
(WC3) Reassortant Rotavirus Vaccine

Timo Vesikari, M.D., David O. Matson, M.D., Ph.D., Penelope Dennehy, M.D
Pierre Van Damme, M.D., Ph.D., Mathuram Santosham, M.D., M.P.H., Zoe
Rodriguez, M.D., Michael J. Dallas, Ph.D., Joseph F. Heyse, Ph.D., Michelle G
Goveia, M.D., M.P.H., Steven B. Black, M.D., Henry R. Shinefield, M.D., Celia D.C
Christie, M.D., M.P.H., Samuli Yiitalo, M.D., Robbin F. Itzler, Ph.D., Michele L
Coia, B.A., Matthew T. Onorato, B.S., Ben A. Adeyi, M.P.H., Gary S. Marshall
M.D., Leif Gothefors, M.D., Dirk Campens, M.D., Aino Karvonen, M.D., James P.
Watt, M.D., M.P.H., Katherine L. O'Brien, M.D., M.P.H., Mark J. DiNubile, M.D., H
Fred Clark, D.V.M., Ph.D., John W. Boslego, M.D., Paul A. Offit, M.D., Penny M
Heaton, M.D., for the Rotavirus Efficacy and Safety Trial (REST) Study Team

e Trials of 60-70,000 infants designed to assess intussusception risk
No risk identified with either vaccine

Low risk could not be excluded

Vesikari et al and Ruiz-Palacios et al, NEJM 2006
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Post-Licensure Intussusception Data

 Mexico, Brazil, Australia, and US have identified a
low-level risk of intussusception after both vaccines

— ~1-5 cases per 100,000 vaccinated

* Key Question — How does this level of risk compare
with the observed benefits?
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Mexico: Vaccination Benefit versus Risk

Admissions Deaths
Rotavirus events averted
VIFUS EVENTS av -12,000 -700
by vaccination
Int ti t
ntussuscep |on. evgn S +43 +2
caused by vaccination
Rotavi T ted
otavirus events averte 300 to 1 350 to 1

vs. Intussusception caused
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Challenge 4 -- Protecting Children in Early Infancy

Age Distribution of Rotavirus Hospitalizations in First Year of Life
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Challenge 5 — Vaccine Supply

Brazil
)|

Germany

Big Pharma Emerging Manufactures



Challenge 6 -- Financing

Rotarix -- $2.50 per dose

G A_ Vﬁi} RotaTeq -- $3.50 per dose

THE GLOBAL ALLIANCE FOR
VACCINES & IMMUNIZATION
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