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FMD Clinical Signs




Economic losses of FMD

Losses/parameters Ref

Milk losses Pak. Rs. 10.2m

Body weight loss Rs. 14.5m

Annual loss (5% incidence) Rs. 151m (bovine)
(30% incidence) Rs. 910m

loss/year to dairy industry Rs. 6.00 bn
Karachi (1m) (3.6% incidence) Rs. 14.5 bn

Annual Loss USS$ 1230.32 m

Milk loss in first 60 days / animal 210 liters/animal

45 days/animal 307.8 lit

Prod losses & vaccination USD 6.5 & 21bn

(endemic regions)




EERENCE ON FOOT AND MOUTH DISEASE CONTROL

Qi€ Fao/olE GLOBA
Conjectured Status of FMD

Intermediate, Sporadic
Free with Vaccination

Countries with multiple zones
FMD free, free with vaccine, not free

Free, Virus in game parks
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B e Froe with VacGnation Bl 5D preiont bn Gaerse Parks
Lot er mach at o, S o e ot ple roews Free

P1: East Asian countries (0. A, Asia-1); P2:5outh Asian countries (O, A, Asia-1)
P3: Euro-Asia region (0, A, Asia-1); P4: North East Africa (O, A, SAT-1,2,3)

P5: North West Africa (O, A, SAT 1,2); P6: South East Africa (SAT-1,2,3)

P7: South American countries (0,A)

=Pakistan: South Asia and Euro-Asia



Facts about livestock in Pakistan

Agriculture value added contribution 58.3%
Overall GDP (2016-17) 11.4%
Families involved in livestock raising 8m (35%)

(Min. Nat. Food Sec. Res. 2016-17)

Species Million no.
Cattle 44.4
Buffalo 37.7
Sheep 30.1
Goat 72.2

Camel 1.1



Research question to address ?

» Do FMDV persist in healthy vaccinated buffaloes?

» If yes, Which FMDV Serotypes?

» How long FMDV persists in these species?

» What is genetic relationship with circulating viruses?
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Results

89 animal Ids that were
persistent via rRTPCR

194 Probang samples
tested for VI from these 89
animal ids

51 animals ids were found
to be positive for VI.

77 viruses were isolated

22 animals ids were

e 29 animal ids showed VI
positive for 2 or more

only once out of 4 time
points

sampling time points for
VI per animal id




Results
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Results

29 animal ids showed VI
only once out of 4 time
points

TOTAL VI = 26
ASTA 1= 18
O0=2
A =6
INCOMPLETE VP1 =3

Asia 1=18

Incomplete=3




Results

FMDV SEROTYPES ISOLATED =77




Phylogeny of FMDYV sero-type
A isolated from persistently

infected carrier animals &
FMDYV outbreak samples

‘ Isolation from carrier animals

. Isolation from clinically infected animals other than Islamabad

m Isolation from clinically infected animals from Islamabad

49

A Pak/A/LM-2/12_complete VP1
A Pak/A/LM-3/12_complete VP1
A Pak/A/FSD-4/12_complete VP1
A FMDV_A/SHO-12/14/Pak-2012
A FMDV_A/RAJ-13/43/Pak-2013

— 4 FMDV_A/LAY-13/27/Pak-2013

A FMDV_A/LAY-12/4/Pak-2012

A FMDV_AJLAR-13/52/Pak-2013

B FMDV_A/ISB-12/12/Pak-2012

A FMDV_A/BHK-12/7/Pak-2012

A Pak/A/SGD-12/12_complete VP1

L ® FMDV_A/237-1/4_ISB/Pak_2012_(GAP)

FMDV_A/239-1/4_ISB/Pak_2012
FMDV_A/M70-1/4_ISB/Pak_2012
FMDV_A/236-1/4_ISB/Pak_2012

A FMDV_AJCHK-12/5/Pak-2012

FMDV_A/208-1/4_ISB/Pak_2012_(GAP)
FMDV_Af229-1/4_ISB/Pak_2012
FMDV_A/230-1/4_ISB/Pak_2012

— @ FMDV_A/59-1/4_1SB/Pak_2012

FMDV_A/149-4/4_ISB/Pak_2012

M Pak/AISB-254/12_completeVP1

FMDV_A/168-2/4_ISB/Pak_2012
o

FMDV_A/168-3/4_ISB/Pak_2012

FMDV_A/131-4/4_ISB/Pak_2012
FMDV_AMT7-4/4_ISB/Pak_2012

FMDV_A/231-1/4_ISB/Pak_2012

99l

FMDV_A/7-3/4_ISB/Pak_2011
FMDV_A/8-3/4_ISB/Pak_2011

A FMDV_A/FSD-12/17/Pak-2012

A FMDV_A/CHE-12/16/Pak-2012

0.01

B FMDV_A/ISB-12/9/Pak-2012
A Pak/A/CHK-11/12_complete_VP1
A Pak/A/KCH-15/12_Complete_VP1




Phylogeny of FMDYV sero-type
Asia 1 isolated from

persistently infected carrier
animals & FMDYV outbreak

o>

samples

S FRMADW_ASSIIZ231-a 1ISBESPaK 2012
- FRADY_ASSIrZ30-ars_ISEsSan_2012
s | Fracy Asavzoc ars iIsescax 2012
A FRADW _ASS 122244 1SBr-ak_2012

- FAMADWY_Asa il 1ST-ara_ISESak_2012
- FRMADY_ASSI 14T -4 _ISESSak 2012

W FMOWV_ASIa U263 ISBEK_2012
- FMOV_ASISII2T2-Ar4_ ISETak_2012
 FAADY_ASIR TS ars_ISEwTan_20n2
- FAMDV_ASISIZTT-ArA_ISESTaE_2012
W POV _ASIa 1IZES-AT4_ISENTak_2012

- EMDV_ASIa1ASE-S9 1 aK-2012
- FMDV_ASIS1/2BL 35S ISEPak 2012

- FAMDV_ASIial/ 144 D ESEPaR_ 2012

- FRDV_ASLa /284174 ISEVPak 2012
- FRADA_ASIa 2T T- 144 ISEAOaK 2012

ax

S FMDV_ASIS1ISS-20E_ISEVPaK_2012

A PERASI  ANGCH- 16/ 12_commplete W1

- T
A FRADN_ASISIACH 12 PEk-20 12
A FRDY AR A 126 Pak-20 12
. FRADN_ASIS 1A 1201020 T2
- FRADY_ASI1/137-1/4_ISESSak_ D012

- FAMDV_ASIS 1 167 1M ISETak 2012

- FMDV_ASIa1 ITE-30A_ISEak 2012

- FMDV_ASIS1 1831 ISESak_ 2012

21

Isolation from carrier animals
Isolation from clinically infected animals other than Islamabad

Isolation from clinically infected animals from Islamabad

—— = FPuDV_Asiai ies-2sa SBecaK_2012
- FMDV_ASIa 1/ 185148 ISErPaK_ 2012

66 | 5 FMDV_ASIail/18S 34 ISEFak 2012

l—— = FuDv_Asiaiis1-14e_ rSETak 2012

l—— & FMDV_AsIEIA T -1 rSErTa_2012

—— = FMDV_ASIE1 165148 ISErTa_ 2012

l—— & FPuDv_Aasiaisies-3va rSescax_ 2012

- FMDV_ASISS-154_ISENTEK_2011

- FMDV_ASIal 115148 ISEIPak 2012

- FRMDV_ASIS1/ISZ-1M_ISEIeen_ 2012

W FMOV_ASIS1TE-2A_ ESETm_20 12

- FMDV_ASIZ1/1TO-148_ESErTan_ 2012

- FRMDV_ASIa1/1B0-148_ESEiE e 2012

W FMDV_ASIZ1 184148 ISEAPa-2012

B FMDV_ASIZ1 184248 FSETaR_ 2012

- FMDWV_ASIZ1/184-30a  ISETan_ 2012

B FMDV_ASIa1 IE0-34_ISEPan 2012
- FMDV_ASIST/TS2-248 ISEIPaK_ 2012
- FMDV_ASIa1 TS2-30E_ ISEFak_ 2012

- FMDV_AsIal/IS2 -4 ISBSak 2012

Tare e

| - % T2 s W
= g ZTIIZ_Compeete. WS
i A PRk ASES 1A FrSR-22/12 compeese Ve
“la FMDWV_ASIS1ANHR- 13 1Pan-2013
——  CakiAsia 1AWV 228012 complete W1
- j 12_Cormpeste: WS
N PanAsEs_1ASE-Z70MZ_complete Wit
e | A FMDV_ASIS1rOns I SIS an-2013
- PaauAsia 11SE-271512_complese WD
7= A FuDv_asiaidcos-13ve2fPan-2013
- _USGD-2Z29 T2 compeete_ Wi
90 g dh PaKIASIa 1/IHG-SI12_complete W1
1 & FuauDv_Asiayy/FSD- 12/ 1P ak-2012
N FMDWV_ASIS IASE- 1272 1 ak-2012
= 99' FRMDV_ASIa i/ s ec- 12 1S ak- 2012
A FMDV_ASIS1ICHa- 123 EaK-20 12
A PEaASES LHT-8M2_compiess. W1
= | A FARDWV_ASISIrZSe- 154 ISENTaK_ 2012
I‘. FRADW_ASS 1I/SGD- 1302453k 2013
A FRADV_ASIa il iCHE- 14T an-2013
. - PEASIE_ IRYK-ZTa 2 complete_ WPl
S | & FRDV_Asa eSO 133G Pa-2013
——



Phylogeny of FMDYV sero-type O

isolated from persistently infected
carrier animals & FMDV
outbreak samples

Isolation from carrier animals

o

Isolation from clinically infected animals other than Islamabad

A Pak/O/CKL-274/12_Complete_VP1
86 | A Pak/O/LHR-21/12_Complete_VP1
A FMDV_O/NWB-12/11/Pak_2012
A FMDV_O/CHE-13/48/Pak_2013
L—— ® FMDV_0/245-1/4_ISB/Pak_2012
— @ FMDV_0/166-1/4_ISB/Pak_2012
—{ & FMDV_0/161-1/4_ISB/Pak_2012

8 ® FMDV_0/161-2/4_ISB/Pak_2012

A Pak/O/LHR-25/12_Complete_VP1
66 | & FMDV_O/FSD-13/29/Pak_2013

-| A Pak/O/FSD-262/12_complete_VP1
A FMDV_O/KHI-13/47/Pak_2013
A FMDV_O/SGD-13/23/Pak_2013
A FMDV_O/SGD-13/35/Pak_2013
50 A Pak/O/FSD-263/12_complete_VP1
A Pak/O/FSD-264/12_complete_VP1
A Pak/O/FSD-265/12_Complete_VP1
A Pak/O/FSD-266/12_complete_VP1
— A FMDV_O/JHG-13/2/Pak_/2013

A Pak/O/LHR-23/12_complete_VP1

A Pak/O/LHR-24/12_complete_VP1

A FMDV_O/DNB-13/4/Pak_2013

. Isolation from clinically infected animals from Islamabad

A FMDV_O/LHR-12/19/Pak_2012

A FMDV_O/LHR-13/3/Pak_2013

A FMDV_O/NWB-12/20/Pak_2012

A Pak/O/KCH-19/12_complete_VP1

A Pak/O/KCH-20/12_complete_VP1

A FMDV_O/LAY-12/8/Pak_2012

AQSIA Pak/O/LM-1/12_complete_VP1
® FMDV_0/272-1/4_ISB/Pak_2012
A FMDV_O/JHG-12/13/Pak_2012

B FMDV_O/ISB-533/Pak_2012

A Pak/O/JHG-6/12_complete_VP1
A Pak/O/RYK-243/12_complete_VP1
M Pak/O/I1SB-255/12_complete_VP1

100

0.01

100 | A Pak/O/RYK-244/12_complete_VP1
A Pak/O/RYK-245/12_complete_VP1




STATUS OF BUFFALOES

FMDV Probang Animal Status No.
NSP (RT-PCR) Animals
+ + Infected/Carrier 167
- : Non-infected 48
1+ - non-carrier/previously 66
infected
- + Not previously 19

infected /carrier



FMDYV control program & collaborative partners (Pakistan)

USDA FAS for Financial Assistance, ARS (Dr. Luis Rodriguez,
=_/ Dr. Zaheer Ahmed and Team) for research Collaboration

Animal Health Programme, PARC for research
(Dr Khalid Naeem and team)

Team of GCP/PAK/123/USA Project Progressive
Control of FMD in Pakistan (Dr. M. Afzal, Dr. Manzoor
Hussain, Dr. Ehtisham Khan)






