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Research findings on avian influenza
virus (AlV) in Northern Vietham
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Outbreaks of avian influenza in
Vietham

| 2003-2006 | 2007-2013 | 2014-2018 | 2019-2022

No of outbreaks 3547 1318

No of provinces 64 52 54 -
affected

No of cull animals 45 million 1 459 834 401 325 939 896
No of people 93 32 2 1
affected by H5N1

No of deaths due to 42 20 2 0
H5N1

Source: Department of

Main subtypes detected: A/H5N1, A/H5N6, Animal Health

A/H5N8, A/HIN2



The GCRF One Health Poultry Hub:

Towards a safer and more sustainable
poultry production

 Aim: to achieve sustainable intensification of chicken
meat and egg production, whilst reducing risks to
human and animal health and welfare

* Target health risks: Avian Influenza Virus, Foodborne
pathogens, and Antimicrobial resistance

e Study sites: Bangladesh, India, Sri Lanka, Vietham




Hub programmes and partners in Vietham

~

* Tracing movements of chickens
along the PDN to define sampling
frame (NIAS)

e Quantifying the transmission and
\volutionary dynamics of zoonotic

(.

Map poultry production and
distribution networks (PDNs).

* |[dentify nodes with high risks of
zoonotic health hazards in the
PDN.

° Assess behaviours and practi( People’ P2: HOSt- health hazards along the PDN.
that increase health risks. pathogen, NIVR, NIHE
Poultry, Dynamics
\> VNUA, NIAS Productiop )
g I

e Co-learning for best practict
) .0 s : . e Staff exchanges/researcher
dissemination; policy engagé Translation Flexible mobility, tr§ining/capacity

to impact Fund building.
« CIRAD, VNUA, NIVR

e CIRAD, NIVR, NIHE

- )




* Mapping chicken production and
distribution networks (PDNs)

Colored chicken broiler, white chicken
broiler, layer

A risk assessment based on the
likelihood of introduction, transmission,
and evolution of zoonotic health risks
(e.g., AlV, foodborne pathogens).




P2: Host-pathogen dynamics

* Link tracing study: identifying chicken ® Afarm
movement along the chicken broiler networks to @ A feed dealer/broker
define the sampling frame. © A middleman

* Biological sampling Ry .\

Round1 (2021-2022): \ | 4
v’ Study area: 4 Northern provinces of Vietnam ; #
v Endpoints (n=50) / /

o Wholesale markets (n=11), slaughterhouses (n=6) % %

o Retail markets (n=16), slaughter points (n=19): random
selection in each district of study area \

v Farms: one farm in each endpoint catchment area \

v’ Sampled both colored and white chickens on the
same sampling site if any



Round 1: Sample types

B Whole blood Breast tissue

—~

/ Serum
5 -
S/
FTA card
Caecal Intestine tissue Environment sample (boot
. pounches — swab)

l Caecal l Caceal
content swab -
Oropharyngeal swab, a4 @ Cloatal/colon
Cloacal swab *
RNAprotect Bacteria reagent Preston

broth BHI broth



Round 1: AIV results (descriptive statistics

* Farms
756 colored chicken broiler sampled
31 (4.1%) H9-positive hybrid chicken in 5 (10%) farms
* Endpoints
748 colored chicken and 184 white chicken broiler sampled
166 (17.8%) H9-positive chicken

 Sites with at least one H9-positive chicken
o 12/16 (75%) retail markets
o 4/11 (36.4%) wholesale markets
o 1/6 (16.7%) slaughterhouses
o 14/19 (73.7%) slaughter points



Spatio-temporal cluster in farms

Timeframe:
 1/1/2022 to
31/1/2022
3 cases in cluster

Expected cases:
0.3

Relative risk
e 235
* p=0.041
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Bayesian modelling

* 2-level Bayesian logistic regression models built, accounting for H9
prevalence at site and bird level

e Farm model

* Endpoint model: Inclusion of additional variables:

 Site level: Type of site (e.g., market, slaughterhouses, slaughter point)

* Bird level: Type of site, location of site, catchment area for farms
supplying the site, type of bird




* Overall prevalence for birds by type of site:

* Farms _ 4.1%
* Wholesale market - 6.1%
e Slaughterhouse - 7.5%
e Retail market - 14.6%
e Slaughter point - 30.9%

e Catchment area location:

(95% HDI 1.4-8.6 )
(95% HDI 2.1-12.9)
(95% HDI 0.5-26.1)
(95% HDI 9.2-20.7)
(95% HDI 21.4-39.6)

* Higher risk of infection in sites supplied with birds from:

* Ha Noi - Ref

* Bac Giang - OR 3.17 (95% HDI 1.85-5.42)
* Quang Ninh - OR 1.92 (95% HDI 1.06-3.54)
* Hai Duong - OR 0.86 (95% HDI 0.48-1.61)



The timescaled phylogenies for HA and NA from H9N2 viruses detected from the

round 1 sampling

Chicken type
Exotic broiler
Hybrid

. Slaughterhouse

. Market

Site type

. Bac Giang . Quang Ninh
. Hai Duong . Ha Noi

Province (site) / Farm province

Farm
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Key messages:

* Cluster of infected farms during January
* Evidence of viral amplification from farms to endpoints

* Most of the HON2 viruses share a much more recent common
ancestor (between 2017-2019)

 When considering the HA, they appear to correspond to two
distinct phylogenetic clusters, suggesting one of the sites (ID 531)
has acquired a different HA through reassortment



Round 2 sampling (2022-2023):

Study design

* Longitudinal study on chicken farms (random selection of 60
farms in Hanoi and Bac Giang)

v' Daily follow-up of practices and batch composition
v’ Regularly collect oropharyngeal swabs from chicken (10 birds/ visit, 4 times/farm)

v’ Collect blood samples from people on chicken farms (n=60) and from non-poultry
households (n=20) (two times, To-T6)

v’ Collect throat/nasal-pharyngeal swabs of influenza-like-illness (ILI) cases (if any)
during the study period

e High-risk (morbidity) study
v’ Study area: one district in Hanoi and one in Bac Giang
v' Sampling of dead/sick poultry identified by veterinarians

* Hospital-based study: ( one district hospital in Bac Giang)

v’ Collect throat/nasal-pharyngeal swabs of ILI cases (inpatient and outpatient) of the
Respiratory Department



Round 2 sampling: objectives

e Measure AlV occurrence in the general population with Influenza Like
lliness (ILI) /Severe Acute Respiratory illness (SARI) attending hospitals in
a dense poultry production area

* Assess phenotypic and genotypic similarities between AlV recovered in
patients and those circulating in local poultry;

e Assess poultry workers’ immune responses (serological conversion) to
AlV circulating in poultry, and compare to immune responses in people
not working with poultry.



e High-risk (morbidity) study
* 91 flocks sampled
* Flock with at least 1 positive sample for H9 (11%)
* Flock with at least 1 positive sample for H5 (1%)

* Longitudinal farm study
e 2186 samples collected
* At least 1 sample positive for AIV M gene: 12 (20%) farms
* At least 1 sample positive for H9: 12 (20%) farms
* At least 1 sample positive for H5: 0 (0%) farms
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Két qua nghién ctru vi rat cum gia cam
tai phia Bac Viét nam

TS. Pham Thi Thanh Hoa

édcirad

Trung tdm hop tac qudc té vé nghién clru phat trién
LA RECHERCHE AGRONOMIQUE
POUR LE DEVELOPPEMENT

Nong nghiép Phap



Tinh hinh dich cim gia cam tai
Viét Nam

| 2003-2006 | 2007-2013 | 2014-2018 | 2019-2022

S6 6 dich 3547 1318

S6 tinh cd dich 64 52 54 -

SO gia cam bi chét 45 triéu 1459 834 401 325 939 896
va tiéu hay (con)

S& ngudi nhiém 93 32 2 1
cum H5N1

SO ca tir vong do 42 20 2 0
cum H5N1

) ] . o Nguon: Cuc Thay
Cac chung cum gia cam dwoc phan lap:

A/H5N1, A/H5N6, A/H5N8, A/HIN2



Du 4n nghién cltu gia cam Mét strc khoe:

Hudng dén chan nudi gia cam an toan
va bén virng hon

* Muc tiéu: Phat trién chan nudi tham canh gia cam bén
virng dong thoi giam thiéu nguy co’ sirc khoe cho
ngwoi va dong vat.

* Trong tam nghién ctru: vi rt cim gia cam, cdc mam
bénh gay ngo doc thuc pham, khang khang sinh

e Cac nudc nghién cru: Bangladesh, An Do, Sri Lanka,va
Viét Nam




Céac chuong trinh cla du an va dbi tac
Viét nam

(.

Nghién clru cac mang ludi chan
nudi va phan phdi gia cdm (PDNs).
* Xac dinh cac khau coé nguy co strc
khée cao trong mang luéi gia cam.
* Xac dinh cadc hanh vi va thuc hanh
chan nudi lam gia tang nguy co
strc khoe.
VNUA, NIAS

P1: Con
nguoi,

P2: Vat
chi-mam
bénh, sv
bién dong

Gia cAm va
san xuat

* Nghién c(ru truy vét doc theo chu

hda clia cac nguy co strc khde trong

5\

Oi
gia cam (NIAS)
e Nghién ctru sy lay truyén va tién

mang ludi gia cdm (PDN).

NIVR, NIHE

-
/

dén tac
dong cua
Duv an

* T6i da hda tac déng clia Dy 4n
théng qua hoat dong truyén thd
hoi thao, phat trién quan hé déi

* CIRAD, VNUA, NIVR

\_

* Dao tao nang cao nang lug, tai
trg cho cac nghién clru chuyén
sau

* CIRAD, NIVR, NIHE

/




P1: Con ngudi, gia cam va san xuit

* L3p bdn db chudi san xuit va phan phéi
ga (PDNs)

G3g thit I6ng mau, Ga thit cong nghiép
trang, Ga de trirng

» Danh gia nguy co strc khoe (vd: cim
gia cam) dya trén kha nang xam
nhéﬁ, lay truyén va tién hdéa cua mam
bénh tir dong vat sang nguoi




P2: Vat chd-mam bénh, su bién déng

* Nghién ctru truy vét: xac dinh duong di @ Afarm
chuyén cla ga trong mang ludi dé xac dinh ® A feed dealer/broker
khung |3y mau © A middleman

® A market ¢
e LAy mau sinh hoc t

\
Pha 1 (2021-2022): \ 4
v Vung nghién cu: 4 tinh phia Bic Viét Nam ;
v Diém cudi (n=50) /

o Chg bdn budn gia cdm (n=11), 16 mé (n=6)
o Chobanlé (n 16), diém glet md& (n=19): Ilwa chon ngau é

__.__‘.‘_,d_f‘_

nhién & moi huyén trong vung nghién clru

\/Tral ga: mot trai trong s6 cdac trai cung cap ga cho \
moi diém cudi \

v Lay mau trén ca ga I6ng mau va ga cong nghiép
trang (néu cd) tai diém 1dy mau



Pha 1: Cac loai mau

Mau hau hong,
Mau 6 nhép

RNAprotect Bacteria reagent

Mau mau

—~

/ Serum

|
|
1
|
|
|
i

B -
Y/
FTA card
MAiu manh
i trang

il

Caecal

Caecal l
content swab
— b 4
Preston

broth

Mau thit lwon

Cloatal/colon

~

BHI broth

MAiu 16ng canh
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Pha 1: Két qua phan tich cim gia cam

(théng k& mé ta)

* Trai ga
756 con ga |6ng mau duwoc 13y mau
31 (4.1%) ga duwong tinh véi HI tai 5 (10%) trai
* Diém cudi
748 ga 16ng mau and 184 ga cdng nghiép trang dwoc 1ay mau
166 (17.8%) ga duong tinh v&i H9

e Cac diém lay mau cd it nhat mot mau ga duong tinh véi H9
o 12/16 (75%) cho ban lé
o 4/11 (36.4%) cho ban bubn gia cdm
0 1/6 (16.7%) |6 md gia cAm
o 14/19 (73.7%) diém giét mo gia cdm



Két qua phan tich khdng gian-thdi gian

tai cac trai ga

Khung thoi gian:
* 1/1/2022 dén
31/1/2022
Nhom 3 ca bénh

Ca bénh du kién:
* 0.3

Nguy co twong doi
e 23.5
* p=0.041
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Mo hinh Bayesian

* Xay dung mo hinh hoi quy Bayesian 2 cap d6 dé woc tinh tilé
Inhlem HO tai cdc diém |dy mau, va trén dan gia cam tai diém
ay mau

* M6 hinh tai trai chan nudi gia cdm

» M6 hinh tai cac diém cubi: cé bao gobm céc bién bd sung

o0 cap do diém 1ay mau: cac loai diém 1ay mau (vd: cho, 16 mé, diém
giét mo)

o O’ cap d0 gia cam: cac |oai dlem 1ay mau, dia diém 1y mau, noi cung
cap ga cho diém lay mau, loai ga



* Tilé lwu hanh cim gia cAm trén ga tai cac diém lay mau :

* Trai chan nudi ga _
* Cho ban bubn gia cam-—
* LOd mb gia cAm —
« Chgbanlégiacdm -
« Piém giét mé —

4.1% (95% khoang tin cay 1.4-8.6)
6.1% (95% khoang tin cay 2.1-12.9)
7.5% (95% khoang tin cay 0.5-26.1)
14.6%  (95% khoang tin cay 9.2-20.7)
30.9%  (95% khoang tin cay 21.4-39.6)

* Vi tri noi cung cap ga cho cac diém cudi:
* Nguy co nhiém cim gia cdm cao hon & céc diém lay mau c6 ga duoc cung

cap tu:
* Ha Noi -
« Bic Giang -
* Quang Ninh -
* Hai Duong

doi chirng

OR 3.17 (95% khoang tin cdy 1.85-5.42)
OR 1.92 (95% khoang tin cdy 1.06-3.54)
OR 0.86 (95% khoang tin cay 0.48-1.61)]
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Théng diép chinh:

* Xuat hién nhdm trai nhiém cim gia cdm tai Ha ndi vao thang 1

* Bdng ching khoa hoc vé sy gia tdng cla vi rut tir trang trai dén
diém cudi cGa chudi gia cam

* K&t qua phan tich di truyén cua vi rut HIN2 cho thay hau hét
chung co t6 tién chung gan day (tr 2017-2019)

* Khixem xét gen HA, dwong nhy c6 hai cum phat sinh gen riéng
biét, mot trong cac diém lay mau ( ID 531) da thu dugc mét HA
khac théng qua qua trinh tai to hop



Pha 2 (2022-2023):Thi

* Nghién clru dai han ¢ trai ga (chon ngiu nhién 60 trai & Ha N&i va
Bac Giang)
v Ghi chép bién ddng vé dan ga va cac thuc hanh tai trai
v Dinh ki 18y mau hau hong clia ga (10 con/lan/trai, 4 1an 18y mau/trai)

v" LAy mau mau cla cac thanh vién trong hd chdn nudi (n=60) va ho khdng nudi gia cam
(n=20) (2 lan- dau, cudi thoi gian NC)

v/ Ldy mau hau hong cla ngudi/ga cd triéu chirng gidng cum tai trai chdn nudi (néu cd)
trong thoi gian nghién ctru
* Nghién clru tai vung co nguy co cao
v Vung nghién ctu: 1 huyén & Ha Noiva 1 huyén & Bac giang
v/ Lay mau gia cam 8m/chét tai trai (thd y tinh/huyén xac dinh va thu thap)
* Nghién ctru tai bénh vién: (1 bénh vién huyén tai Bic Giang)

v" Ly mau hau hong cla ngudi cé triéu chirng giéng ctim (b&nh nhan ngoai trd hodc noi
trd) & khoa hoé hap cltia bénh vién



Pha 2: Muc tiéu nghién ctru

* Dinh lugng su xuat hién vi rit cim gia cam trong s6 cac ca bénh cé triéu
chirng giong curp/hgy cO trieéu chirng hé hap cap tinh nang tai bénh vién
o khu vuc co mat d6 chan nudi gia cam cao;

* Danh gia su twong dong vé di truyén gitra vi rdt cum gia cdm dwoc phan
lap tlr bénh nhan va phan 14p tir gia cam;

« Danh giad dap &rng mién dich cla ngwdi chdn nudi (khang thé trong huyét
thanh) véi vi rit cim gia cdm lwu hanh trén dan gia cdm va so sanh voi
nguoi khéng thuwong xuyén ti€p xdc vai gia cam.



Pha 2: K&t qua so bd

* Nghién clru tai vung co nguy co cao
o 91 dan duoc 1ay mau
o Dan gia cAm c¢d it nhat mot mau duong tinh véi HI (11%)
o Dan gia cdm cé it nhat mdt mau duong tinh véi H5 (1%)

* Nghién ctru dai han
o 2186 mau dugc thu thap

o Trai cé it nhat mot mau dwong tinh v&i cim gia cam M gene: 12
(20%)

o Trai cé it nhat mot mau dwong tinh véi HI: 12 (20%)
o Trai 6 it nhat mot mau duong tinh véi H5: 0 (0%)
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