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• Evaluate methods

• Develop tools

PILOT CAMPAIGNS



• Maximise impact of other 
organisations

• Provide training, tools & technical 
support

TECHNICAL SUPPORT





2013 
September: Inauguration  ● 

October: Pilot vaccination – 5000 dogs  ● 

 

 

 

 2014 

• Education program developed 

• 24/7 Hotline established 

• Mission Rabies App developed 

• Vaccinated: 24,306 dogs 
2015 

September: MoU with AH&VS  ● 
Vaccinated: 56,681 dogs  ● 

Rabies added to State curriculum ● 

 

 2016 

• Established FAT at DIU 

• Vaccinated: 51,294 dogs 
2017 

Human rabies testing initiated●  
AH&VS Necropsy Room built ● 

Vaccinated: 96, 033 dogs  ● 

 

 2018 

• Vaccinated: 97,368 dogs 

• Started Hand catching method 

• ORV bait trial studies 

• Rabies virus genetic sequencing  

• MoU with AH&VS renewed 
2019 

State wide IBCM with DHS  ● 
Vaccinated: 96,178 dogs ● 

 

 2020 

• MH-Goa Border Dog movement Evaluation  

• Vaccinated: 82,012 dogs 

• Rabies chapter in std 6th text book 
2021 

Rabies Controlled Area ● 
Static point vaccination pilot ● 

Vaccinated: 75,917 dogs ● 
Landfill for canine carcass disposal ● 

MoU renewed with exit strategy ● 
 

 

 2022 

• Progress with ORV pilot plan 

• No human rabies from Sept 2017  > 5 years 

• One canine rabies case for  > 1 year 
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Thank you



Which vaccine?

Questions about ORV

Cost effective?

Which bait?



Which vaccine?



List of currently available ORVs. 

Source: WHO 2018 Technical Series





Yale, Gowri, Marwin Lopes, Shrikrishna Isloor, Jennifer R. Head, Stella Mazeri, Luke Gamble, Kinzang Dukpa, Gyanendra Gongal, and Andrew D. 
Gibson. "Review of Oral Rabies Vaccination of Dogs and Its Application in India." Viruses 14, no. 1 (2022): 155.
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(SAD) rabies virus strain

ERA

SAD P5/88

SAD Bern
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ERA G333

Adenovirus

ONRABV-RG

Vaccinia virus

RecombinationRecombination

Gene 
extraction

ERA glycoprotein gene

Müller et al. Rabies Vaccines for Wildlife. In Rabies and Rabies Vaccines; Springer International 
Publishing, 2020, pp. 45–70.
Yale et al. Review of Oral Rabies Vaccination of Dogs and Its Application in India. Viruses 14, no. 1 
(2022): 155.
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GENETIC MODIFICATION CONSEQUENCE

Amino acid codon

Arginine → Glutamic acid at position 333
Abolish residual pathogenicity

Amino acid codon

Asparagine → Serine at position 194
Eliminate potential reversion to virulence

All 3 nucleotides changed at each amino acid position
Reduce potential back-mutation to the 

original amino acid

Insertion of a second G-gene Enhance safety measure



Yale, Gowri, Marwin Lopes, Shrikrishna Isloor, Jennifer R. Head, Stella Mazeri, Luke Gamble, Kinzang Dukpa, Gyanendra Gongal, and Andrew D. 
Gibson. "Review of Oral Rabies Vaccination of Dogs and Its Application in India." Viruses 14, no. 1 (2022): 155.





Which bait?



CULTUREACCEPTANCE

PRODUCTION



Bonwitt 2020

Bender 2017

Chanachai 2021

80 – 100mm

Chanachai 2021

Gibson 2019

60 – 80mm

30 – 40mm

Bender 2017

Bonwitt 2020

Bender 2017

60 – 80mm
30 – 40mm

12mm

Darkaoui 2014

Intestine Egg Fish Pet food











Bonwitt et al. 2020

Gibson et al. 2019

Perera et al. 2000

Estrada et al. 2001

Kasemsuwan et al. 2018

Corn et al. 2003

Bender et al. 2017

Chanachai et al. 2021 + 87% 84% 82%

87% 50% 8%

64% 46%

77%85% 55%

96%

53%

67% 45%50%

84% 72% 68%

Darkaoui et al. 2014 62%



Cost effective?



Net catch

Oral bait





Cost Benefits of ORV:

1) Increased Operational Efficiency 

2) Increased Vaccination Coverage



50% coverage by parenteral vaccination

+ 20% coverage

ORV?

Nets?

+





Answers:

SPBN GASGAS

Egg

Yes

Which vaccine?

Cost effective?

Which bait?



Govt Goa
• Dr. Mesquita
• Dr Marwin Lopez
• Dr Utkash Betodkar
• Dr Vilas Naik
• Dr Niceta D’Costa

MR/WVS
• Luke Gamble
• Nigel Otter
• Andy Gibson
• Frederic Lohr
• Gareth Thomas
• Julie Corfmat
• Murugan Apuppillai
• Praveen Mathapati
• Gowri Yale
• Praveen Ohal
• Namitha Nair

Uni of Edinburgh
• Prof Richard Mellanby
• Prof Mark Bronsvoort
• Dr Ian Handel
• Dr Stella Mazeri

The Team

Collaborators
• Dr Alasdair King (MerckAnimal Health)
• Mr David Sutton (MSD Animal Health)
• Dr Ryan Wallace (CDC)
• Dr Ad Vos (CEVA)
• Dr. Srikrishna Isloor (Bangalore Veterinary College)



Thank you


