An Epidemiological Investigation of Foot-
and-Mouth Disease Virus Carriers in
Vietham

Do Huu Dung, Luis Rodriguez, Jonathan Arzt

¥
¥

oy
) L‘A‘v "‘; 3 .
P 'i il
Vg e vy
o |

e

Department of Animal Health, MARD, Vietham
Agricultural Research Service, USDA

s GFRA — 2015 - Hanoi
“VJIUSDA

_—.

—/ October, 2015



Overarching Study Goals

1. Elucidate the conventional and molecular
epidemiology of circulating FMDV strains in
Vietnam

Focus 1: Source of emergent strains

Focus 2: Risk factors associated with infection
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Study Approach

1. Passive surveillance (reported FMD outbreaks)

 Obtain outbreak viruses (sequence)

2. Active (targeted) surveillance of asymptomatic
cattle and buffalo

* |dentify carriers & obtain subclinical viruses (sequence)
3. Collect/assimilate descriptive data
" Qutbreaks
= Carrier suspects

USDA



Study Site Selection (targeting suspect carriers)

2600

* Three Provinces identified with history
of FMD outbreaks in cattle, buffalo -
— Lang Son (north)
— Sonla (north)
— LongAn (south)

Northing (km)
16800 2000 2200 2400

1600
|

e Established study sites:

— Targeted surveillance study
* NSP serology = Probang sampling

1400
|

— Buffalo (longitudinal & necropsy)

1200
|

— Cattle (longitudinal, transmission, necropsy) .

1000
|

Outbreaks Spatial
Distribution
2006 -2012




Targeted Longltudmal Samplmg




Timeline of Samples included:
2009-2013

* Outbreak Samples
— 2009-2013

e Serum and Probang Samples (asymptomatic)
— 2012-2013

USDA



Geo-temporal
distribution of
samples
collected
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Supplementary Figure 1

FMDV isolated from outbreak samples
from 2009

FMDV isolated from outbreak samples
from 2010
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Supplementary Figure 2 Supplementary Figure 3
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Table 1: FMDV exposure status classification per province, district and commune

Infected®
Never Total
Prasince District Commune Carrier Non-carrier . Total Infected” Tested
infected
An Ninh Béng EEAL O A 27 (84.0 %) 50 (41.0 %) 72 (59.0%) 122
Long An Duc Hoa Hiép Hoa 0(0.0 %) 31 (100.0 %) 31 (15.8 %) 165 (84.2%) 196
Tan My 3 (13.0 %) 20 (87.0 %) 23 (12.8 %) 157 (87.2%) 180
Total 11(10.6 %) 93 (89.4 %) [104(209%) | 394 (79.1%) 498
Quan Son 1(25.0 %) 3 (75.0 %) rrspmor— 7 (63.6%) 11
Ghi Ling Quang Lang 0(0.0 %) 6 (100.0 %) 6 (54.5 %)§ 5 (45.5%) 11
Lang Thuong cwéong 0(0.0 %) 14 (100.0 %) 14 (73.7 %)§ 5 (26.3%) 19
Total 1(4.2%) 23 (95.8 %) 24 (58.5 %) 17 (41.5%) 41
Son Pdng Tan 0(0.0 %) 22 (100.0 %) 22 (16.5 %) 111 (83.5%) 133
Hiru Liing Yén Vwong 0(0.0 %) 10 (100.0 %) 10 (47.6 %)§ 11 (52.4%) 21
Total 0(0.0 %) 32(100.0 %) 32(20.8 %) 122 (79.2%) 154
Total 1(1.8 %) 55 (98.2 %) 56 (28.7 %) 139 (71.3%) 195
Co Noi 3(15.8 %) 16 (84.2 %) 19 (15.2 %) 106 (84.8%) 125
Chieng Ngan ERCN AR /(0.0 %) 10 (12.5 %) 10 (87.5%)
sonlLa TP Son La Chiéng Sinh 1(10.0 %) 9 (90.0 %) 10 (24.4 %)§ 31 (75.6%) 41
Total 4 (20.0 %) 16 (80.0 %) 20 (16.5 %) 101 (83.5%) 121
Chiéng Dong 0(0.0 %) 0(0.0 %) 0(0.0 %) 15 (100.0%) 15
Chiéng Pan 3(8.1%) 34 (91.9 %) 37 (37.8 %)§ 61 (62.2%) 98
Chiéng Sang 6 (14.0 %) 37 (86.0 %) 43 (55.8 %)§ 34 (44.2%) 77
Yén Chau Phiéng khoai 0(0.0 %) 0 (0.0 %) 0 (0.0 %) 21 (100.0%) 21
Sap Vat 0(0.0 %) 4(100.0 %) 4 (13.8 %) 24 (82.8%) 29
Viéng Lau 5(14.7 %) 29 (85.3 %) 34 (28.1 %)§ 85 (70.2%) 121
Total —dAA1926) 0 104 (88.1 %) 118 (33.0 %) 240 (67.0%) 358
|___Total 23 (14.1 %)* 140(859 %) 9 590 (78.4%) 753
Total 35 (10.8 %) 288 (89.2 %) 323 (22.3 %) 1123 (77.7%) 1446




Descriptive epidemiological data translated to
modeling risk factors for Infection/Carriers

18 Table 2: Comparison—-of EMDV exnosure status between animal types and age ranges

Infected®
Never Total
Carrier Non-carrier Total infected® infected® sampled
Buffalo 14 (8.0 %)2cd 162 (92.0 %) 176 (29.8 %)’ 414 (70.2%) 590
Type Dairy cattle 3 (36 9%)3 80 (96.4 %) 83 (18 4 9)2.3 367 (81.6%) 450
Beef cattle 18 (28.1 %)’ 46 (71.9 %) 64 (15.8 %)? 342 (84.2%) 406
== 0 (0.0 %)? 2 (100.0 %) 2 (2.3 %)? 86 (97.7%) 88
Age 5-Jan 15 (15.3 %)"2 83 (84.7 %) 98 (26.5 %)"2 272 (73.5%) 370
range >5 4 (22.2 %)’ 14 (77.8 %) 18 (34.0 %)’ 35 (66.0%) 53
N/A 16 (7.8 %) 189 (92.2 %) 205 (21.9 %) 730 (78.1%) 935
Total 35 (10.8 %) 288 (89.2 %) 323 (22.3 %) 1123 (77.7%) 1446

Other Analyses Modeled

*Buffalo “protected” from FMD

. . *Type of farm
persistence relative to beef *Animal age
cattle by unknown mechanism *type of housing; Mingle on pasture?

*pigs present in the farm?

. epoultry present in the farm?

of carrier other animals present in the farm?
esource of animal

*type of manure handling

epurpose milk, meat, breeding

*Dairy Cattle lowest prevalence

USDA
Lol



Phylogenetic Tree; FMDV serotype A
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Figure 1: Mid-point rooted maximum likelihood phylogenetic tree of ARS sequenced F
Serotype A isolates (starting with VIT) and other phylodynamically related published V

sequences (in red, starting with “A’

", with Accession numbers). Note: Information regar

animal species from which virus was originally isolated is appended to the end of the



Phylogenetic Tree; Red = Historic FMD

FMDV serotype O ME-SA Break-outOutbreak Virus
Next Slide Black = New FMD
Outbreak Viruses
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Phylogenetic
Tree; FMDV
serotype O,
ME-SA

*
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Necropsy study: 13 carriers

Virus strain Virus strain
ET#[ VBUO1 | VBUO2 | VBUO3 | VBUO4 | VBUO5 | VBUO6 | VBUO7 | VBUOB | VBUD9 | VBU-10 | VBU-11 |ETH
Route of inoculation Route of inoculation
Necropsy performed at DPI| Necropsy performed at DPI
Dorsal Soft Palate (rostral) ~ NEG NEG NEG NEG NEG NEG NEG 38.56 NEG 38.43 NEG Dorsal Soft Palate (rostral)
Dorsal Soft Palate (caudal) ~ NEG NEG NEG NEG NEG NEG NEG 39.36 NEG 36.55 NEG Dorsal Soft Palate (caudal)
Nasopharynx / Dorsal Nasopharynx (rostra)  NEG | NEG | NEG | NEG | 227 | .19 | NeG | 488 | NeG | ;2 | NEG Dorsal Nasopharyn (fostral)
LarynX Dorsal Nasopharynx (caudal) ~ NEG NEG NEG NEG NEG NEG NEG NEG NEG 39.37 NEG Dorsal Nasopharynx (caudal)
(Ventral) Epiglotis ~ NEG NEG NEG NEG NEG NEG NEG NEG NEG 4380 NEG (Ventral) Epiglotis|
Larynx| 3078 NEG NEG NEG NEG NEG NEG NEG NEG 30.69 NEG Larynx
| |
. Palatine tonsil ~ NEG NEG NEG NEG NEG NEG NEG NEG NEG NEG NEG Palatine tonsil
Tonsils and Retropharyngeal LN~ NEG NEG NEG NEG NEG NEG NEG NEG NEG 3455 NEG Retropharyngeal LN
leph Nodes Sgbmandibular N NEG NEG NEG NEG NEG NEG NEG NEG NEG NEG NEG Sgbmandibylar N
Right Popliteal LN~ NEG NEG NEG NEG NEG NEG NEG NEG NEG NEG NEG Right Popliteal LN
[ |
octhidal Probang 1st NEG | 3723 36.30
Proba ngs Probang 2nd 37.27 3564 3361 3208
Probang-art—306 NEG 3566 332 3232 I3t
Probang 4th| 3538 NEG 38.55 38.19 38.48 NEG NEG 36.95 NEG 39.76
Probang 5th | 35.43 NEG NEG 31.97 4279 39.19 36.73 38.41 40.29 33.46 37.98
Cattle Cattle

USDA

Sites of FMIDV persistence in Asian
buffalo and Viethamese cattle in
nasophaynx and larynx (as previously
published).



Longitudinal Transmission Study (Long An)
(pilot study)
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