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Pre-Vaccine Era (before 2006)

- approx 10 000 hospitalisations/ year 

- approx 22,000 ED presentations/ year 

- 115,000 visits to primary care/ year

** Aboriginal and Torres Strait Islander children < 12 months 
old were hospitalised at a rate more than five times higher.

Rotavirus in Australia

Newall 2006, Schultz 2006
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Rotavirus Hospitalisations

Rotavirus in the 
Northern Territory

Dey 2012
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Rotavirus Outbreaks

2007 Rotavirus Outbreak NT
• G9P[8]; VE 85% (95%CI: 23 to 97%)

2009 Rotavirus Outbreak NT
• G2P[4]; VE 19% (95% CI: -105 to 68%)  

2017 Rotavirus Outbreak NT & WA
• G2P[4]; VE 21% (95%CI: -66% to 54%)

• median age 19 months

** waning immunity in second year of life
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Snelling 2009, Snelling 2011, Middleton 2020

Vaccine Effectiveness



Question 
• is current 2-dose rotavirus vaccine 

schedule enough for NT 
Aboriginal children?

• would they benefit from a 3rd

(booster) dose?
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Additional Dose



Optimising Rotavirus Vaccine in Aboriginal Children 

Clinical Trial Objective
To determine if administration of an additional (booster) dose of 

oral Rotarix rotavirus vaccine to Northern Territory Aboriginal 
children 6 to 11 months old confers significantly better protection 
against gastroenteritis than the current 2-dose vaccine schedule
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Study Design: 
• phase IV clinical trial  
• double-blind, randomised, placebo-controlled 
• third scheduled dose of Rotarix (or placebo) at 6-11 months old
• Northern Territory Aboriginal or Torres Strait Islander children

Pragmatic: very few exclusionary criteria
• infants with contraindication to Rotarix vaccine only

ORVAC Clinical Trial
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Setting: urban, rural & remote Northern Territory

ORVAC Clinical Trial

Northern Territory
- 1.35 million square kilometres
- population: 247,000 people
- Aboriginal and Torres Strait Islander - 30%

- 84 remote Aboriginal communities
- 500 homelands



ORVAC Study

Immunological Outcome
• Primary Outcome: increased seroconversion

• serum anti-rotavirus IgA > 20 U/ml 28 - 55 days post Rotarix / placebo 

Clinical Outcome  
• Primary Outcome: reduced medical attendance with gastroenteritis in the 

first three years of life (clinic, emergency department, hospitalisations)

ORVAC Clinical Trial
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ORVAC Study 

ORVAC Stage One: Immunological Outcome
• Primary Outcome: increased vaccine seroresponse

• serum anti-rotavirus IgA > 20 U/ml 28 - 55 days post Rotarix / placebo 

ORVAC Stage Two: Clinical Outcome
• Primary Outcome: reduced medical attendance with gastroenteritis in the 

first three years of life (clinic, emergency department, hospitalisations)

ORVAC Clinical Trial
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Methods: 

Baseline Visit
• serum: baseline anti-rotavirus IgA
• randomise: vaccine or placebo

Follow-Up Visit (Day 28 – 55)
• serum: follow-up anti-rotavirus IgA

Safety Check: 
• Day 7: phone-call
• Day 28: medical record review

ORVAC Clinical Trial
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Results: 

• 253 Children
• March 2018 – Aug 2020 

• median age: 8 months

• residence
– regional urban 42%
– remote 58%

• 2x prior Rotarix doses: 95%

ORVAC Clinical Trial
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Results: 

Analysable Results: 178 children (70%)

Proportion with vaccine response:

– Booster Dose Rotarix (3-doses):  85% 

– No Booster Dose (2-doses): 72%

ORVAC Clinical Trial
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Results: 

sero-conversion among those seronegative at baseline

ORVAC Clinical Trial
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Booster Dose Placebo



Results: 

ORVAC Clinical Trial
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Safety:

Data and Safety Monitoring Committee (DSMC)

• no cases of intussusception observed

• Baseline Risk for Intussusception for NT Aboriginal children: 
– low (16 vs 92/ 100,000)

Webby 2006

ORVAC Clinical Trial
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ORVAC Stage Two

• NHMRC funding
• Up to 1000 participants

• Clinical Outcome: reduced medical attendance 
with gastroenteritis in the first three years of 
life (primary care, ED, hospitalisations)

• Currently 580 participants

Next Steps
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Thank You
Terima Kasih

Suksma
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