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Thermotolerant Newcastle Disease Vaccines

« I-2 is a naturally thermotolerant lentogenic (avirulent) Newcastle
disease virus, originally isolated from a chicken in Australia

« The Australian Centre for International Agricultural Research
(ACIAR) funded work to artificial select I-2 for enhanced heat
survivability

 ACIAR also funded series of laboratory and field trials to determine:

— safety
— efficacy
— most effective delivery routes



I-2 Newcastle disease vaccine

« Master seed of the I-2 vaccine is held at the University of
Queensland, and is made available without cost to laboratories
in low and middle-income countries

* Trials using I-2 ND vaccine have been conducted in numerous
countries including:
— Asia: Vietham, Bhutan, Nepal, Laos, Afghanistan,

— Africa: Mozambique, Tanzania, Malawi, Kenya, Tanzania, Ghana,
Zimbabwe, Nigeria, Ethiopia, Uganda



I-2 Newcastle disease vaccine

» [-2 vaccine currently produced in variety of countries, most
commonly in government-funded vaccine laboratories

» Officially registered by veterinary authorities in some countries,
registered for trial use in others

* Vaccine is produced in freeze-dried or ‘wet’ forms, with skim
milk or gelatin commonly used as protectants

* VVaccine can be delivered by various routes, but most commonly
eye-drop is used

* Live vaccine, will spread to unvaccinated in-contact birds



Thermotolerance of I-2 ND vaccine

» Trials in various countries have demonstrated thermostability of I-2
vaccine, with different vaccine formulations, for example:

Freeze-dried vaccine retains titre Liquid vaccine retains/minor loss titre
- for at least 12 months at 4°C - for at least 2 months at 4°C

- for 8 weeks at 28°C - for 4-6 weeks at 22°C
- for 2 weeks at 37°C - for 1-2 weeks at 28°C




Thermotolerance of I-2 ND vaccine

« Comparison of thermal tolerance of 5 ND vaccines (I-2, La Sota, B1, Clone 30, VG-
GA) showed I-2 & La Sota to be the most stable in both freeze-dried form and after
reconstitution

Theoretical shelf life of 5 freeze-dried NDV vaccines stored at 37 C
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From: Boumart et al, 2016 Avian Dis. 60(4):779-783.



Efficacy of I-2 ND vaccine

Efficacy of the vaccine assessed by:
1. Serology: HI antibody titres > 23 are considered protective
2. Artificial challenge of birds
- Following vaccination in laboratory or in the field
3. Field challenge

- assess ND specific

mortality and measure field

protection following

vaccination



Vietnamese trial - I-2 ND vaccine

Method of Method of Response at 7 weeks
challenge vaccination Antibody No. survived/
(log 2) No. challenged
Intramuscular Eyedrop 7.0 6/6
Contact 7.8 4/4
Nil 1.7 0/4
Eyedrop Eyedrop 6.2 6/6
Contact 7.5 4/4

Nil 2.0 0/4
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1. Chicken Production in Myanmar

* Agriculture-dominated economy

* Nominal per capita income ~ USS$800
p.a.

* ~“50 million people (75% in rural
areas)

e ~70 million chickens
 80% are scavenging village chickens




2. Baseline Study on Chicken Productivity &
Newcastle Disease

307 chicken-owning households in 10 villages

Monthly blood sampling (for ND anti

oodies) and production records

Discrepancy between number of birc

s expected (based on owner’s

observation of losses) and actual number, especially for chicks

The median mortality rates per 1000

days at risk ranged from 0.8 to 1.7 for

bird-

adults, from 0.4 to 4.7 for growers and from E* ¢ &

8.0 to 16.5 for chicks




Baseline Study : Mortality

* Main causes of mortality/ loss were:
* Disease (adults & growers)

 Predation (chicks & ’ A
growers) v \\

* Weather exposure ////:
(especially chicks) —————

* Theft (adults) e b

Incidence risk of overall mortality in 10 villages



Baseline Study : Newcastle disease (ND)

* Prevalence of ND antibody titres >23 was 79%

 The mortality rate was higher in villages that had low
ND antibody prevalence in the previous month

Proportion of households with protective HI titre aginst ND in 10
villages in Myanmar
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3. Intervention Study to Improve Village Chicken Production

e 124 chicken-owning households in 9 villages

* Two treatments (interventions):
 Newcastle disease vaccination (using thermotolerant I-2 vaccine)

* Chick management changes (bamboo coops & starter feed)
 Monthly data collection over 12 months

I-2 ND vaccine & placebo Bamboo coops used for chicks & hen



Intervention Study : Results

* ND-vaccinated birds had high levels of protective
antibody titres (223) two weeks after vaccination

* Birds in contact with ND vaccinates also had higher
levels of ND antibodies compared to birds with no
contact

* ND vaccination reduced the proportions of mortalities
assumed to be caused by disease in both growers and

chicks.



Intervention Study : Results

 The number of birds sold was higher in households with chick
management changes

16 -

Average number of bird sold
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—e— ND —®*— C ' —4— Chick management
GEE model showing the influence of treatment on return made from the sale of chickens



Intervention Study : Results

* Deterministic and stochastic modelling was used to identify
the net benefits of the two interventions.

*Both models produced similar Odds Ratio and Count Ratio,
showing that both interventions produced significant
economic benefit to the household

*The net financial benefit was estimated as:
- Chick management = USS75
- ND vaccination = USS13

*The cost benefit ratio was higher for ND vaccination (28.8)
than for chick management (4.7)



Intervention Study : Summary

* The study showed that two
simple and inexpensive
interventions (ND vaccination
and improved chick
management) can improve
the viability and profitability
of village chicken production
iIn Myanmar




4. Translation Study

* To translate these scientific findings into a format readily
accessible to village communities.

* This included training workshops, development of
extension materials (pamphlets, calendars, posters)

* Considerations to maintain country-specific, traditional,
religious and public perspectives.
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“You will be able to sell about five more birds per year”



Conclusions

Collected for the first time detailed information on
village chicken health and production in Myanmar

Evaluated the economic value of two simple
interventions on the profitability of raising chickens
and their impact on household chicken meat
consumption

Developed country-specific extension materials and
approaches

An example of successful, collaborative,
participatory research studies that can make an
impact on wellbeing of village households
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