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Overarching	
  Study	
  Goals	
  

1.  Elucidate	
  the	
  convenJonal	
  and	
  molecular	
  
epidemiology	
  of	
  circulaJng	
  FMDV	
  strains	
  in	
  
Vietnam	
  
Focus	
  1:	
  Source	
  of	
  emergent	
  strains	
  

Focus	
  2:	
  Risk	
  factors	
  associated	
  with	
  infecJon	
  



Study	
  Approach	
  

1.  Passive	
  surveillance	
  (reported	
  FMD	
  outbreaks)	
  	
  
•  Obtain	
  outbreak	
  viruses	
  (sequence)	
  

2.	
  	
  	
  AcJve	
  (targeted)	
  surveillance	
  of	
  asymptomaJc	
  
caRle	
  and	
  buffalo	
  

• 	
  	
  IdenJfy	
  carriers	
  &	
  obtain	
  subclinical	
  viruses	
  (sequence)	
  
3.	
  Collect/assimilate	
  descripJve	
  data	
  
  	
  Outbreaks	
  
  	
  Carrier	
  suspects	
  



Outbreaks	
  SpaJal	
  
DistribuJon	
  
	
  2006	
  -­‐2012	
  

•  Three	
  Provinces	
  idenJfied	
  with	
  history	
  
of	
  FMD	
  outbreaks	
  in	
  caRle,	
  buffalo	
  
–  Lang	
  Son	
  (north)	
  
–  SonLa	
  (north)	
  
–  LongAn	
  (south)	
  	
  

•  Established	
  study	
  sites:	
  	
  
–  Targeted	
  surveillance	
  study	
  

•  NSP	
  serology	
  	
  Probang	
  sampling	
  
–  Buffalo	
  (longitudinal	
  &	
  necropsy)	
  
–  CaRle	
  (longitudinal,	
  transmission,	
  necropsy)	
  	
  



Targeted	
  Longitudinal	
  Sampling	
  



Timeline	
  of	
  Samples	
  included:	
  	
  
2009-­‐2013	
  

•  Outbreak	
  Samples	
  
–  	
  2009-­‐2013	
  

•  Serum	
  and	
  Probang	
  Samples	
  (asymptomaJc)	
  
– 2012-­‐2013	
  	
  



2009	
  
Outbreaks	
  

2010	
  
Outbreaks	
  

Geo-­‐temporal	
  
distribuJon	
  of	
  
samples	
  
collected	
  



2012	
  
Outbreaks	
  &	
  

Targeted	
  Surveillance	
  
	
  (Probangs)	
  

2011	
  
Outbreaks	
  

Geo-­‐
temporal	
  
distribuJon	
  
of	
  samples	
  
collected	
  

2013	
  
Outbreaks	
  &	
  

Targeted	
  Surveillance	
  
	
  (Probangs)	
  



Overall:	
  
22.3%	
  of	
  all	
  caRle	
  and	
  buffalo	
  NSP+	
  (total	
  infected)	
  
2.4%	
  of	
  all	
  caRle	
  and	
  buffalo	
  	
  probang+	
  (qRT-­‐PCR)	
  



DescripJve	
  epidemiological	
  data	
  translated	
  to	
  
modeling	
  risk	
  factors	
  for	
  InfecJon/Carriers	
  

• Buffalo	
  “protected”	
  from	
  FMD	
  
persistence	
  relaJve	
  to	
  beef	
  
caRle	
  by	
  unknown	
  mechanism	
  
• Dairy	
  CaRle	
  lowest	
  prevalence	
  
of	
  carrier	
  

Other	
  Analyses	
  Modeled	
  
• Type	
  of	
  farm	
  	
  
• Animal	
  age	
  
• type	
  of	
  housing;	
  Mingle	
  on	
  pasture?	
  
• pigs	
  present	
  in	
  the	
  farm?	
  	
  
• poultry	
  present	
  in	
  the	
  farm?	
  
• other	
  animals	
  present	
  in	
  the	
  farm?	
  	
  
• source	
  of	
  animal	
  	
  	
  
• type	
  of	
  manure	
  handling	
  	
  
• purpose	
  milk,	
  meat,	
  breeding	
  



PhylogeneJc	
  Tree;	
  FMDV	
  serotype	
  A	
  
Red	
  =	
  Historic	
  FMD	
  Outbreak	
  Virus	
  
Black	
  =	
  New	
  FMD	
  Outbreak	
  Viruses	
  

2009-­‐10	
  

2012	
  	
  
Suspect	
  incursion	
  

2013	
  
Suspect	
  incursion	
  



PhylogeneJc	
  Tree;	
  
FMDV	
  serotype	
  0	
  

Red	
  =	
  Historic	
  FMD	
  
Outbreak	
  Virus	
  
Black	
  =	
  New	
  FMD	
  
Outbreak	
  Viruses	
  

Some	
  Overlap	
  
in	
  Time	
  and	
  
Space	
  (2010)	
  

ME-­‐SA	
  Break-­‐out	
  
Next	
  Slide	
  



PhylogeneJc	
  
Tree;	
  FMDV	
  
serotype	
  0,	
  
ME-­‐SA	
  

Red	
  =	
  Historic	
  FMD	
  
Outbreak	
  Virus	
  
Black	
  =	
  New	
  FMD	
  
Outbreak	
  Viruses	
  
Blue	
  =	
  New	
  FMD	
  
Probang	
  Viruses	
  

79	
  Novel	
  
Outbreak	
  Viruses	
  	
  

27	
  Novel	
  Carrier	
  
Viruses	
  (within	
  
host	
  serials)	
  

Temporo-­‐spaEal	
  
analyses	
  ongoing	
  to	
  
establish	
  
relaEonships	
  of	
  
carriers	
  to	
  
outbreaks	
  



\	
  

Long	
  An	
  

Son	
  La	
  

Yen	
  Chau	
  

Necropsy	
  Study	
  	
  	
  



Necropsy	
  study:	
  13	
  carriers	
  

Serial	
  	
  
Probangs	
  

Sites	
  of	
  FMDV	
  persistence	
  in	
  Asian	
  
buffalo	
  and	
  Vietnamese	
  caMle	
  in	
  
nasophaynx	
  and	
  larynx	
  (as	
  previously	
  
published).	
  



Longitudinal	
  Transmission	
  Study	
  (Long	
  An)	
  
	
  (pilot	
  study)	
  

•  8	
  Farms	
  
•  10	
  Donors	
  (Carriers)	
  
•  16	
  SenJnels	
  

 An FMDV-carrier (Holstein) feeds with sentinel steer at Duc Hua Dairy farm. 
•  12	
  months	
  sampling	
  
•  0	
  transmission	
  
events	
  (NSP	
  &	
  
Clinical)	
  



Manuscript	
  in	
  TBED,	
  ePub	
  

Ferreira	
  et.	
  al.	
  

Most	
  of	
  this	
  work	
  included	
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