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Conclusions and future directions



Rotavirus Strain Surveillance in Rotavirus Strain Surveillance in 
Vaccine EraVaccine Era

Vaccine ResearchVaccine Research

Impact of vaccines on strain prevalence and Impact of vaccines on strain prevalence and 
evolutionevolution

•• Will immune selection over time result in Will immune selection over time result in 
emergence of strains that escape protection?emergence of strains that escape protection?

Vaccine stabilityVaccine stability
•• Reversion to virulenceReversion to virulence
•• Transmission, gastroenteritis in unvaccinatedTransmission, gastroenteritis in unvaccinated
•• ReassortmentReassortment with wildwith wild--type rotavirustype rotavirus

Virus EvolutionVirus Evolution

origin of new strains through origin of new strains through reassortmentreassortment
•• Role of animal rotavirusesRole of animal rotaviruses

genetic variation in RV genesgenetic variation in RV genes



Rotavirus Serotype ClassificationRotavirus Serotype Classification
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Human Rotavirus Serotypes and Human Rotavirus Serotypes and 
GenotypesGenotypes

Data of K Banyai, PG types 2004-2008
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Uncommon rotavirus genotypes: >20 G Uncommon rotavirus genotypes: >20 G 
types, >30 P types and ~80 Gtypes, >30 P types and ~80 G--P P 
combinations in humanscombinations in humans

Adapted from Kirkwood et al



Rotavirus Serotypes: Lessons Rotavirus Serotypes: Lessons 
learned from surveillancelearned from surveillance

Only few globally common strainsOnly few globally common strains
Periodic emerging strainsPeriodic emerging strains
Huge diversityHuge diversity
Large temporal and geographic Large temporal and geographic 
variationvariation



Surveillance in the United Surveillance in the United 
StatesStates

National Rotavirus Strain Surveillance National Rotavirus Strain Surveillance 
System (NRSSS)System (NRSSS)

New Vaccine Surveillance Network (NVSN)New Vaccine Surveillance Network (NVSN)

PAHO/WHO Collaborating 
Center for Rotavirus and Other  
Viral Agents of Gastroenteritis
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Number of Positive and Total Rotavirus Tests,Number of Positive and Total Rotavirus Tests,
United States, 2000United States, 2000--2008, 33 Continuously Reporting Labs2008, 33 Continuously Reporting Labs
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Longitudinal Variation of Rotavirus G Longitudinal Variation of Rotavirus G 
Types in the United States (1996Types in the United States (1996--2008)2008)
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Geographical Serotype Geographical Serotype 
Variation USA (2007Variation USA (2007--2008)2008)
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P and G Genotypes of Rotavirus P and G Genotypes of Rotavirus 
Strains in United States (NRSSS)Strains in United States (NRSSS)

1996-97 TO 2006-07 2007-2008
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From Payne et al, PIDJ, 2009

Genotyping by sequencing identified a major Genotyping by sequencing identified a major 
outbreak of genotype G12 in the United States outbreak of genotype G12 in the United States 
(primers for G12 are not routinely present in (primers for G12 are not routinely present in 
multiplex RTmultiplex RT--PCR)PCR)



Surveillance in Latin America Surveillance in Latin America 
and the Caribbeanand the Caribbean

Set up starting 2004 to assess disease Set up starting 2004 to assess disease 
burden and strainsburden and strains
Strains received from rotavirus Strains received from rotavirus 
sentinel hospital surveillance network sentinel hospital surveillance network 
20052005--2007 analyzed at CDC2007 analyzed at CDC
Genotyping results from seven sitesGenotyping results from seven sites



Map of Countries Participating in the Rotavirus Map of Countries Participating in the Rotavirus 
Surveillance Network in Latin America and the Surveillance Network in Latin America and the 

CaribbeanCaribbean
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L Oliveira et al, JID 2009



Strains Circulating in Seven Latin 
American Countries (2005-2007)
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Regional Variation of Strains Circulating in the Latin American 
(2005-2007)
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Are Vaccination Programs Impacting Are Vaccination Programs Impacting 
Prevalence of Common Strains?Prevalence of Common Strains?

Vaccination of populations with Vaccination of populations with RotarixRotarix
–– Increased prevalence of P[4]G2 (Brazil, Increased prevalence of P[4]G2 (Brazil, 

Australia)Australia)

Vaccination with Vaccination with RotaTeqRotaTeq
–– Increased prevalence of P[8]G3 Increased prevalence of P[8]G3 

(Australia, United States)(Australia, United States)



Vaccine
El Salvador
(Rotarix)

Guatemala
(none)

Honduras 
(none)

Adapted from Patel et al.,
EID 2008; L Oliveira et 
al JID 2009
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Strain,CentralStrain,Central AmericaAmerica



Rotavirus Genotypes in Nicaragua, 2007Rotavirus Genotypes in Nicaragua, 2007--20082008

P[4]G2
85%

N=262, Patel et al, JAMA 2009

RotaTeqRotaTeq Vaccinated Population and increased P[8]G3Vaccinated Population and increased P[8]G3



Conclusions and Future Conclusions and Future 
DirectionsDirections

No convincing evidence for immune selection, more No convincing evidence for immune selection, more 
likely natural variationlikely natural variation
–– Increasing prevalence P[4]G2, P[8]G3 in countries that Increasing prevalence P[4]G2, P[8]G3 in countries that 

have not adopted vaccineshave not adopted vaccines
Supported by continued moderately high field Supported by continued moderately high field 
efficacy of efficacy of RotarixRotarix vsvs P[4]G2 (e.g., Brazil, Australia P[4]G2 (e.g., Brazil, Australia 
[[SnellingSnelling 2009, 2009, NakagomiNakagomi 2009] , 2009] , RotaTeqRotaTeq vsvs
P[8]G3 [e.g., Boom et al 2008])P[8]G3 [e.g., Boom et al 2008])
Long term effectiveness studies where serotype Long term effectiveness studies where serotype 
specific VE and overall disease trends can be specific VE and overall disease trends can be 
assessedassessed
–– Needed to discriminate observed trends from natural Needed to discriminate observed trends from natural 

strain fluctuations, emergence of new strains etc strain fluctuations, emergence of new strains etc 
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