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Two New Rotavirus Vaccines Licensed in 2006 
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High Efficacy in High/Middle Income Countries 

Vaccine Region 
Efficacy Against Severe 

Rotavirus Gastroenteritis 

RotaTeq 
USA/ 

Finland 
98% 

Rotarix Latin America 85% 

Rotarix Europe 96% 

Vesikari et al and Ruiz-Palacios et al, NEJM 2006 

Vesikari T et al. Lancet 2007, 370; 1757-1763 
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GAVI Co-Sponsored Trials in Africa and Asia 

Kenya 

South Africa 

Malawi 

Ghana 

Mali 

Rotarix 

RotaTeq 

Slide: K Neuzil, PATH 
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Moderate Efficacy in Low Income Countries in Africa/Asia 

Vaccine Region Countries Efficacy 

RotaTeq Africa 
Ghana, Kenya, 

Mali 
64% 

RotaTeq Asia 
Bangladesh, 

Vietnam 
51% 

Rotarix Africa 
South Africa, 

Malawi 
62% 

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 

2.5 episodes 
prevented 

3.9 episodes 
prevented 

Efficac

y 

61.2% 76.9% 49.5% 

(44.0 ï 73.2) (56.0 ï 88.5) (19.2 ï 68.3) 
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Placebo 

Vaccine 

Madhi et al. NEJM 2010 
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  Efficacy 77%  50% 
 

 



Burden Prevented Greater in Low Income Settings 
Despite Lower Vaccine Efficacy 

Vaccine Efficacy 

40 50 60 70 80 90 100 

1 0.4 0.5 0.6 0.7 0.8 0.9 1 

2 0.8 1 1.2 1.4 1.6 1.8 2 

4 1.6 2 2.4 2.8 3.2 3.6 4 

8 3.2 4 4.8 5.6 6.4 7.2 8 
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7 Courtesy of  Kathy Neuzil, PATH 

High/Mid 
Income 

Low Income 



RotaTeq is Pentavalent & Rotarix is Monovalent 
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G1 G3 

G2 G4 

P[8] 

Five bovine-human 
rotavirus strains 

G1P[8] 

Single human 
rotavirus strain 

Rotarix  RotaTeq  



Great Strain Diversity in African Rotarix Trial 
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Malawi South Africa 

Madhi et al. NEJM 2010 

G1P8 
 13% 

G2+P4 
5% 

G8P4 
24.19% 

G9P8 
24% 

G12P6 
27% 

Other 
6% 

G1P8 
57% 

G2P4 
17% 

G8P4 
4% 

G12P6 
10% Other  

13% 



Rotarix (G1P8) Efficacy Similar Against Disease 
Caused by Vaccine & Non-Vaccine Strains 
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55.2 
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Madhi et al. NEJM 2010 



Rotarix (G1P8) Provided Good Protection 
against non-G1 Strains in Africa 
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Efficacy  

Malawi So. Africa 

Vaccine strains (G1) 44% 70% 

 Non-vaccine strains (non-G1) 50% 86% 



2009 ς WHO Global Recommendation 
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National Rotavirus Vaccine Introductions: 

41 countries*  

AFRO 

Botswana 

Ghana 

Malawi 

Rwanda 

South Africa 

AMRO 

Bolivia 

Brazil 

Cayman Islands**  

Colombia 

Dominican Republic 

Ecuador 

El Salvador 

Guatemala 

Guyana 

Honduras 

Mexico 

Nicaragua 

Panama 

Paraguay 

Peru 

United States  

Venezuela  

EMRO 

Bahrain 

Iraq 

Morocco 

Qatar 

Republic of Sudan 

Yemen 
WPRO 

Australia 

Fiji 

Marshall Islands 

Micronesia 

Palau 

EURO 

Armenia 

Austria 

Belgium 

Finland 

Israel 

Luxembourg 

Moldova 

Not GAVI-

eligible 

GAVI -eligible 

*National introductions by WHO region as of  21 Nov 2012 

**Not a WHO member state 

SEARO 

Philippines 
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Monitoring Implementation ς Key Issues 

1. How will vaccines perform in routine use, 
particularly in low-income settings? 

 

2. How well will vaccines protect against non-
vaccine strains? 

 

3. Will there be any safety concerns, such as a 
low intussusception risk not detected in trials? 



Tools 

ÅMonitoring disease trends 

 

ÅVaccine effectiveness studies 
(e.g., case-control ) 

 

ÅStrain surveillance 

 

 

Generic Protocol 

for Assessing 

RotavirusVaccine 

Impact on Disease 

& Strains  

 

WHO (2009) 
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1. Performance of Vaccines in Routine Use 
in Latin America 

EL SALVADOR* 

NICARAGUA* 

BOLIVIA* 

* GAVI SUPPORTED 

http://www.bing.com/images/search?q=el+salvador+flag&id=68F1A01B1E38235DF07A67FF9664E0FBDF14035E&FORM=IQFRBA
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Vaccine Effectiveness in First Year of Life in 
Low Income Countries of Latin America 

Vaccine Country 
Efficacy Against Severe 

Rotavirus Gastroenteritis 

Rotarix El Salvador 83% 

Rotarix Bolivia 76% 

RotaTeq Nicaragua 
58% 

Very severe -- 77%  

O Palma et al, BMJ 2010 

Patel et al, JAMA 2009 

Patel et al, unpublished  
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Impact on Rotavirus and All-Cause Gastroenteritis 
Hospitalizations in Children, El Salvador 

70-80% reduction in rotavirus hospitalizations children < 5 years 
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De Palma, BMJ, 2010 
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Age Decline in rotavirus 
hospitalization rate 

(2008 vs. 2006) 

Rotavirus vaccine 
coverage in 2008 

(>=1 dose) 

< 1 year 84% (80 to 88) 76% 

1 year  86% (82 to 89) 84% 

2 years  65% (50 to 75) 0 

3 years 41% (-7 to 68) 0 

4 years 68% (29 to 85) 0 

Herd Protection: Reduction in Rotavirus among 
UNVACCINATED Age Groups in El Salvador 

These age cohorts were ineligible 
to receive rotavirus vaccine 

Yen et al, PIDJ 2011 



20 

First evidence of impact of vaccine 
on diarrhea mortality in Mexico 

  



21 

2008 

2009 2010 

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

BRAZIL 

BOLIVIA* 
* GAVI SUPPORTED 

MEXICO 
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Increase in G2P4 Prevalence after Use of 
Rotarix (G1P8) in Brazil Raises Concern 

*Nakagomi et al, Arch Vir 153(3); 2008  

* Gurgel  et al, EID, 13(10), 2007  



El Salvador 

Rotarix, 2006 

(opposite of Brazil) 

 

 

 

Guatemala 

(no vaccine) 

 

 

 

Honduras  

(no vaccine) 

 

 
 
 
 

Patel et al. EID 2009 

2005           2006                2007  

P[8]G9  
96%  

P[8]G9  
94%  

P[8]G9  
40%  

P[4]G2  
81%  

P[4]G2  
72%  

P[4]G2  
68%  
 

P[8]G1  
91%  

P[8]G1  
90%  

P[8]G1  
68%  

Is increasing prevalence of G2P[4] in Brazil caused 
by vaccine pressure or is it just natural variation? 



High Rotarix (G1P8) Effectiveness against 
Non-Vaccine Strains in Several Countries 
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Country  Post-vaccine 
strains 

Vaccine Effectiveness 

(95% CI) 

Brazil  G2P[4] 85% (54, 95) 

Mexico G9P[4] 94% (16, 100) 

Bolivia G9P[8] 84% (64, 92) 

G2P[4] 71% (19, 90) 

G3P[8] 92% (60, 98) 

 G9P[6] 87% (-10, 98) 
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3. Vaccine Safety 



Previous Rotavirus Vaccine -- Rotashield 

ÅLinked with intussusception 
ï1 case in 10,000 vaccinated infants 
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No Risk of Intussusception with Either 
RV5 or RV1 in Large Clinical Trials 

Outcome RV1 

N=31,673 

Placebo 

N=31,552 

Relative Risk 
(95% CI) 

<31 days any dose 6 7 0.85 (0.30-2.42) 

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

Outcome RV5 

N=34,837 

Placebo 

N=34,788 

Relative Risk 
(95% CI) 

<42 days any dose 6 5 1.6 (0.4-6.4) 

*Vesikari et al. NEJM 2006;354(1) 
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Post-Licensure Intussusception Data 

ÅMexico* and Australia -- low risk of intussusception 
after dose 1 of rotavirus vaccines 

ï~1-2 cases per 100,000 vaccinated (5-10 times lower than 
Rotashield risk) 

 

ÅRisk not documented in US to date 

ïInsufficient data to exclude risk of magnitude seen in other 
countries 

 



Benefits vs. Risks of Vaccination 

Diarrhea 
Hospitalizations 

(Deaths) 
Prevented 

Intussusception Cases 
(Deaths) 
Caused 

Mexico 11,600 (663) 41 (2) 

Brazil 69,600 (640) 55 (3) 

Australia 7,000 (0) 6 (0) 

US 53,000 (16) 48 (0) 

30 * 



Rotavirus Vaccine Experience to Date 

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



What have we Learnt 

ÅVaccine use led to marked declines in 
severe diarrhea (including mortality) 

 

ÅGood protection against range of strains 
(vaccine and non-vaccine type) 

 

ÅPossible low risk of intussusception, but 
proven benefits far outweigh potential risk 

32 
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Opportunities Ahead 
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1 dot = 250 deaths 

Tate et al, Lancet ID, 2009 

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


