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FMD: Summary and conjectured global status

e Seven FMDV serotypes
* Seven endemic pools requiring tailored diagnostics and vaccines

M Endemic
Sporadic
I Free with vaccination
B Free without vaccination
5 CJUnknowrr,

e No reported FMD outbreaks in South America (> 4 years)
 No outbreaks due to serotype C (>10 years)

e New FMD-free zone (without vaccination) established in
northern Kazakhstan and Russian Federation
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Recent submissions to WRLFMD Pirbright
Since last EUFMD Exec. Comm. (Hague, March 2016)

Reports for:

Botswana, Cambodia, Egypt, Ethiopia, Hong Kong SAR, Iran, Israel,
Kuwait, Laos, Malawi, Mauritius*, Mozambique, Myanmar#*,
Namibia, Nepal, Palestine, Pakistan, Saudi Arabia, South Korea,
Sudan, Thailand, Turkey, UAE, Zambia, Zimbabwe

(25 countries)

*via sequence exchange

Results pending for:
Afghanistan, Malaysia, Mauritius

Arranging shipments:

Guinea Bissau, Nigeria (?), Vietham (and increased efforts
elsewhere in West Africa)
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III

Long-distance “trans-pool” movements

 A/ASIA/G-VII

e Maintenance of FMD-free buffer-zone in Thrace dependent upon locally
produced vaccine in Turkey (previous incursions in 2006 and 2010)

 Current gap in the availability of vaccines from Merial or MSD
e O/ME-SA/Ind-2001
e Multiple “escapes” from the Indian subcontinent
 Expanding range of this lineage
e Data from in-vivo studies supports the use of MSD and Merial vaccines
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III

Long-distance “trans-pool” movements

e O/SEA/Mya-98 outbreaks in East Asia
e continued “events” in Korea
e O/ME-SA/PanAsia reported in Israel and PAT

e Sequence data shows close relationship to FMD viruses found in East
Asia (Vietham and China)

Pool 5

FMD-free (without vaccination)
Sporadic

Endemic
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III

Long-distance “trans-pool” movements

e SAT 2 (topotype VII)
e 2015 - outbreaks in Oman
e Continued cases in Egypt
Other recent samples (2015/16) in Egypt...
e A/AFRICA/G-IV (most related to FMD virus from Ethiopia in 2015)

e O/EA-3 (most closely related to FMD virus from Sudan in 2013)

Pool 5

FMD-free (without vaccination)

Pool 1
Pool 2

Sporadic

Endemic
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Long-distance “trans-pool” movements

Why now?

— Probably no single factor that underpins these dynamic
transboundary patterns;

— although these long distance and rapid movements of FMDV are
probably exacerbated by the escalation of regional political crises,
and migration of people in North Africa and the Middle East.

OME-Sp/jng.,, o

Pool 5

FMD-free (without vaccination)
Sporadic

Endemic
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New serotype A outbrea
EurAsia (A/ASIA/G-VII)

ks in West

e Initial reports September 2015
e Saudi Arabia, Turkey, Iran, Armenia

e Originating from the Indian

 Impact upon vaccination?
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AISAUI2/2015
AISAUIB/2015
AJSAU/1/2015 (KU127247)
AISAUI3/2015
oo | A/SAU/4/2015
A/PD78/IND/2015* (PD-FMD)
AISAU/5/2015
@ A/ARM/2/2015 (ARRIAH)
A/IRN/12/2015
ANan/TUR/203/2015* (FMDI)
A/IRN/8/2015
@ A/ARM/1/2015 (ARRIAH)
@ A/ARM/3/2015 (ARRIAH)
_r A/BAN/GA/Sa-197/2013 (KI754939)
= 77 L A/IND/256/2012(582)* (PD-FMD)
A/IND/84/2011(202)* (PD-FMD)
A/IND/113/2012(213)* (PD-FMD)
A/IND/413/2007* (HQ127707)
A/IND/417/2007* (HQ127708)
A/IND/360/2007* (HQ127705)
A/IND/245/2007* (HQ832590)
A/IND/360/07* (FI617243)
A/IND/245/2007* (HQ127704)
A/IND/9/2009* (2008) (HQ127716)
A/IND/17/2009* (2008) (HQ127719)
99 | A/IND/11/2009* (2008) (HQ127717)
A/IND/17/2009* (HQ832592)
99 | A/IND/64/2004* (HQ127678)
A/IND/64/2004* (HQ832581)
99 p A/BHU/4/2003
A/BHU/40/2003
9 [l= A/IND/281/2003* (HQ832579)
o4 p A/IND/249/2004* (HQ127680)
EA/IND/249/2004* (HQ832582)
A/IND/243/04* (FJ617245)
= ilA/IND/SlSIOS* (FJ617249)
A/IND/818/2003* (HQ832580)
= A/IND/161/2003* (HQ832578)
glA/BHU/zwzoos (FI755013)
A/BHU/42/2003
A/IND/820/03* (FJ617251)
1l A/IND/447/2005* (HQ832583)
% A/IND/447/2005* (HQ127685)
A/BHU/6/2003
A/BHU/7/2003 (F3755012)
A 1A/BHU/A1/2002 (EU414525)
A/BHU/8/2003
A/BHU/35/2003
A/SAU/16/95 (EU553874)

A/IND/40/2000* (1999AF390646)
& A/IND/154/2013(333)* (PD-FMD)
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A/ASIA/G-VII

Poor in-vitro match to many commercial vaccines

Recent
r-values:

A/SAU/2/2015
A/IRN/8/2015
A/IRN/12/2015
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A-lran-05
A-lran-87
A-lran-96
A-lran-99
A-Sau-95*
A-22
A-Tur-20-06
A-May-97
A-Tur-11
A-Tur-14
A-IND-40-2000*

Vaccines

* i H 1
Multiple BVS tested WWW. plrbrlght-ac- uk



A/ASIA/G-VII (G18) — vaccine trial

* Monovalent vaccines not available

from Merial _ r
e Polyvalent vaccine ‘ '
* 0-3039, 0-Manisa, O-PanAsia-2, g »
A-lran-05, A-Sau-95, Asia-1, i A

SAT 2
e PPG format Q@ @ A
e Challenge at 21 dpv with A/IRN/2015 (g
e Serological and clinical data analysed
in context of detailed information Funded by:

ence for the futu

obtained from field cases in Saudi m
Arabia - #3BBSRC

A SANOF| COMPANY
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PPG Study Design

Protection against Podal Generalisation

Monitor for 8 days

=

Challenge @21 dpv e Daily
» A/IRN/22/2015 observation
10,000 BID, e Temperature
Four sites on tongue e Clinical lesion
Controls x2 scoring

unvaccinated

I777I777
EEEEEEEr

Vaccinated x16
2ml full dose s/c
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TPl Vaccine trial (summary of results)

Both control animals developed foot
lesions

7/16 vaccinates developed foot
lesions

Only 56% protection from
generalisation

A-Sau-95 titres (measured by VNT)
correlated with protection

Use of vaccine in endemic settings
where animals are multiply-
vaccinated

Despite satisfactory heterologous
titres, cases still occurred in up to 20%
of animals in affected groups

A-Sau-95 homologous titre
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Planned pilot vaccine trial and other priorities
(with CSIRO (Australia) and CVI (Lelystad)

e Current gap and vulnerability
for emergency vaccination in

. . Recent -§. -§ -§ ‘§-
FMD-free countries (until r-values: S|3|2|%
20177) IR

. . A-lran-05

* Keep EU funding until new N

vaccine becomes available? yy  iranos

. . A-lran-99

e Usingavailable funds-planto & .o

evaluate two vaccines O A2
O Atur-2006

 A22and A/May/97 g AMay-57

e Pilot study design (n=5) for A-Tur-11

each vaccine and control A-Tur-14

A-IND-40-2000*

group
 Post-vaccination monitoring of

animals in Turkish Thrace?
www.pirbright.ac.uk
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e Sequence data indicates that

there have been multiple NCAH
“escapes” from the Indian sub- - .
continent
UAE(2014) Qe
North Africa UAE(2015) ’ Mﬁﬁ
Tunisia ¢ ” _} Laos (2015)
Algeria ZIENE Libya {m_ " Vietnam (2015)
Morocco Saudi Arabia (2013) — _ﬂ Myanmar (2016)
Bahrain (2015x2) 4—
\\
b
A |
. : 1
e |s this the birth of a new j
“PanAsia”? anses s
’ Sri Lanka | T
Mauritius (2016)
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dnses ;’ O/ME-SA/Ind-2001 in Mauritius

OINEP/21/2015
OINEP/23/2015
OINEP/29/2015

e Started in 7*" July 2016

OINEP/24/2015
O/NEP/18/2015

 |nitial cases on the Island of Rodrigues e

— O/NEP/9/2016
= OINEP/7/2016

[ ] [ ]
e Cases on the Island of Mauritius
4 O/F3/ROD/2016* (ANSES)
9 O/F1/ROD/2016* (ANSES; )
0I2BIMAUR/2016* (ANSES)

o . . (ANSES)

® ®| O13AIMAUR/2016* (ANSES)
Via Importation or Cattie oo 969
O/5AIMAUR/2016* (ANSES)

O/1AMAUR/2016* (ANSES)

0/2C/IMAUR/2016* (ANSES)

e >150 reported outbreaks %_

INEP/17/2016
OISAUI712016
0ISAUI2/2016

e Reports of delayed local diagnosis

e Appears to be genetically distinct to cases 1 1.
elsewhere in the Gulf States, North Africa or SEA

e Data from PD-FMD indicates that these sequences
are most closely related to samples from Nepal

(2015/16), rather than India (2012)

OIUAER12016
O/UAE/3/2016
"|owanrots
OIUAE/S12016
[O/SAU/I/Z(JlG
OISAUN7I2016
81 0/SAUI10/2016
OUAEN/015
0/SAUI18/2015
OISAUN9I2015
a7] orsAuz02015
0/SAUI22/2015
|_jomommnnnz-tecsosze
1000 O/IND/70/2012* (KC506525)
OIBHUII2009 (KM921814)
OILIB/22/2013 (KM921841)

Grang Bois ) o _
Rott Louis Ro d r | g u e s ! O/rvlc/iriluiozm14

Mauritius

Plaine Corall

Flca Fob?” sl O/TUNIL/2014 i
k. m OIUAE/42008 (KM921876) ] C
m OKUWI3/97 (DQ164904) Ja

O/OMN/7/2001 (DQ164941) Jb |
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Vaccine Bank Recommendations (September 2016)

AJASIA/G-VII(G-18)*

O Manisa
O PanAsia-2 (or equivalent)
O BFS or Campos

ngh Priority A24 Cruzeiro
Asia 1 Shamir
A Iran-05 (or A TUR 06)
A22 Iraq
SAT 2 Saudi Arabia (or equivalent i.e. SAT 2 Eritrea)

A Eritrea
_ SAT 2 Zimbabwe
Medium SAT 1 South Africa

priority A Malaysia 97 (or Thai equivalent such as A/Sakolnakorn/97)
A Argentina 2001

O Taiwan 97 (pig-adapted strain or Philippine equivalent)

A Iran ‘96
A Iran ‘99
A Iran 87 or A Saudi Arabia 23/86 (or equivalent)
A15 Bangkok related strain
Low Priority A87 Argentina related strain
C Noville
SAT 2 Kenya
SAT 1 Kenya
SAT 3 Zimbabwe

*Recent in-vitro data from WRLFMD for serotype A viruses from Saudi Arabia and Iran
highlights an apparent gap in vaccine coverage. Work is urgently required to evaluate
whether there is adequate in-vitro match with Indian vaccine strains (A/IND/40/2000) or

whether in-vivo protection may be provided by high potency international vaccines.
www.pirbright.ac.uk



Training and Missions

In-country training/missions:

Kenya (PCR diagnosis) - funded by EuFMD & s
Thailand (Ag-ELISA) — funded by OIE f
Saudi Arabia (Milk PCR) — funded by TPI
Tanzania (Sequencing) — funded by Wellcome Trust

Tanzania— September 2016

Tanzania (pen-side tests) — Funded by Japanese Gov.
Ethiopia (case investigation) — OIE Twinning Project

Lab training at Pirbright

Botswana — PCR and sequencing — May 2016
FMD Laboratory Diagnostics - November 2016 and May 2017

E-Learning courses (Available modules)

e Module 1_Clinical Diagnosis of FMD
e Module 2_Pathogenesis and Spread of FMD
e Module 3_Ageing of FMD lesions

www.pirbright.ac.uk



Meetings

NRL Workshop
e Feedback on PTS

e Participatory exercise to
evaluate risks to Europe

EuFMD Open Session

OIE/FAO FMD Laboratory
Network

e MoU drafted and agreed by
partners

e awaiting feedback from OIE
and FAO

* Next meeting ANSES, Paris
in Nov-Dec 2016
e WRLFMD/EuFMD funded

participants from Turkey,
Kenya, Nigeria and Senegal Brussels, Belgium — November 2015

www.pirbright.ac.uk
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