Poultry Farm Distribution

1:3,100,000

Landscape level detection, characterization
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Avian Influenza
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Landscape
Disease Study

Infectious Disease Dynamics and
Landscape Epidemiology Research
needed for the front end of vaccine
development and efficacy testing,
including disease burden analysis on

landscape level using GIS and modeling.
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Diagnostic
Assay

=Serological, Immunological and Molecular based
disease detection and diagnosis. We also specialize
in genomics based multiple pathogen detection and
characterization.

= Qutbreak and routine pathogen screening services
for rapid assessment and containment strategies.
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Vaccine
Development
& Stabilization

=\/accine target assessment, evaluation
and efficacy testing

= Thermo-stable animal vaccines

= Contract Research services in any of the
above areas.



Technologies-

Rapid data collection and
assessment for Epidemiological
studies- GIS, mobile application
based data collection and

transmission, disease modeling . Vaccine stabilization and novel
and using various imageries. DNA based molecular detection and delivery formulations.
characterization of pathogens- Next
Generation Sequencing based genomics
studies.

Efficacy testing in vivo
and in vitro models
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Infectious Disease Dynamics and
Landscape Epidemiology Research
needed for the front end of vaccine
development and efficacy testing,
including disease burden analysis on
landscape level using GIS and modeling.
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BIOVAC Commercial and Backyard Poultry Sampling Flowchart
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Respondents
Location
GPS coordinates
Site name
Level of education
Number of year operational
Number of years in the poultry business
Occupation (apart from poultry production)
Number of people in the household

Approximate family income

Sanitation practices:

Personal hygiene

Use of protective clothing (PPE)
Use of disinfectants
Poultry litter management

Disposal of dead birds
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Poultry characteristics
Total number of birds
Category of poultry birds
Breed
Source of the birds

Interaction with wild birds

Management practices

Poultry housing type
Adequate housing provision
Location of coop/shed
Husbandry practices (intensive/free ranging)
Type of feeds given
Feeding and water container

Personal consumption/business

Bio-security practices:
Fencing
Multi-age birds
Mixed bird species
Multiple sources of stock birds
Other animals kept in poultry
Vaccination
Notification of death to authorities
Dealing with sick birds
Birds sold to

Knowledge of poultry diseases:

Awareness of bird flu outbreaks
Knowledge of different diseases
(AIV/NDV)
Symptomatic recognition of sick birds
Awareness of zoonotic capabilities
Source of information

Knowledge report sickness/death
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35 Commercial Farms, 24 Backyard Farms, 2 Wild Birds Sites

Commercial farms — 525 birds, 3150 samples

Backyard farms — 72 birds, 432 samples

Wild birds — 10 samples
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Commercial Chickens Sampled
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accines Used




Nation wide Sero-Prevalence

Newcastle (NDV) 83%

Influenza A (1A) 37%

NDV’s prevalence of 83% - either the remaining farms did not vaccinate or there were
Issues with vaccine efficacy as NDV vaccines are regularly prescribed by vets

Detection of 1A by antibody ELISA is even more troublesome — 40% of the farms had
infected chickens (or history of infection)
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Chicken Breed * Tests ELISA NDV Chicken Breed * Tests ELISA AlIV

Crosstab Crosstah
Count Count
Tests ELISA NDV Tests ELISA AN
A Megative | Positive Total False A Megative | Positive Total
Chicken Breed  Cohb 500 62 41 91 194 Chicken Breed  Caobh 500 4 a7 138 16 195
Cohb 700 0 0 15 15 Cobhb 700 0 0 15 15
Giriraj 15 0 ] 15 Giriraj 0 13 0 15
HE&M Brown Mick 2 0 13 15 HE&M Brown Mick 0 13 0 15
Hyline Brown 20 1 146 167 Hyline Brown 1 22 117 27 167
Lohmann Brown 22 a a8 118 Lohmann Brown 1 13 65 34 118
Total 121 50 353 524 Taotal 6 76 346 g7 525
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Newcastle Disease Virus

m BC0232
= BC0231
m BC0197
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Influenza A
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Phylogenetic Analysis for Pathotypic position of isolated Newcastle Virus
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Sample isolated in this study are highlted in green and labelled at right side.
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Sharing of Antimicrobial Resistance Genes Among Animals, Humans, and The Environment in Nepal:
A One Health Case Study

MATERIALS AND METHODS o ,/

Sampled concurrently in time,
clustered by housechold

Used real-time qPCR: QIAGEN
Antibiotic Resistance Genes array
screening for 88 ARGs from 16

resistance classes

(L')/\X‘zf;,i' ) 1 water sample BN

2 fecal 50 ml
filtered

swabs water
TN
| . Jrodents

Totalanimalsn=113 2 fecal
Total D_ucks (n=35) swabs
humans Chlcl.(ens (n=47) Tota_l water
=88 Swine (n=11) n=17 (river + well)
Rodents (n=8)
Shrews (n=12)
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Sharing of Antimicrobial Resistance Genes Among Animals, Humans, and The Environment in Nepal:
A One Health Case Study

f— 1

Figure 1. Total number of antimicrobial resistance genes positive per specimen by Figure 2. Total number of antimicrobial resistance genes positive per specimen by
species sample type
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Sharing of Antimicrobial Resistance Genes Among Animals, Humans, and The Environment in Nepal:
A One Health Case Study

Figure 3. Total number of specimens positive by antibiotic classification
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Sharing of Antimicrobial Resistance Genes Among Animals, Humans, and The Environment in Nepal:
A One Health Case Study

v 4
Figure 5. Bipartite network of sharing of AMR genes for all samples
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Sharing of Antimicrobial Resistance Genes Among Animals, Humans, and The Environment in Nepal:
A One Health Case Study

COMNCLUSIONS

This study characterized AMR among humans and
between human, animal, and environmeantal niches
in Kathmandu, Mepal to aid in determining possible
pathways for spread of ARGs within and between
different reservoir groups.

Owverall, ARGs in the macrolide/lincosamide,
streptogramin (ermB and mefd) and tetracycline
efflux pump (tetd and tetB) resistance classification
groups were most commaonly detected. Antibiotics
associated with these ARGs, including azithromycin
and doxycycline, are widely used in Nepal (2).

Prevalence of ARGs varied markedly by species and
sample type; however, detection of the same ARG
among different species was widespread.
Furthermore, the number and diversity of ARGs found
in water and wild shrew samples underscores the
nead to expand environmental and wildlife sampling
in addition to ongoing AMR surveillance efforts.

The one health concurrent study design provides pilot
data on which to base further efforts to elucidate
potential shared sources, characterize ARG bacterial
reservoirs, and inform policy for promoting good
stewardship and combating AMR spread among and
between animals, humans, and the environment.
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