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Role	
  of	
  terrestrial	
  wild	
  birds	
  and	
  
rodents	
  in	
  spreading	
  AIV	
  to	
  
commercial	
  layer	
  operations



Recent	
  animal	
  EID	
  in	
  the	
  US
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Iowa	
  -­‐ #1	
  egg	
  hen	
  state	
  in	
  the	
  US
N
um

be
r	
  o

f	
  h
en

s

(Source:	
  American	
  Egg	
  Board,	
  2013)

(X1000	
  heads)





(7/5/15)



“The	
  value	
  of	
  turkey	
  and	
  laying	
  hen	
  
losses	
  is	
  estimated	
  at	
  nearly	
  $1.6	
  
billion.	
  Economy-­‐wide	
  losses	
  are	
  
estimated	
  at	
  $3.3	
  billion.”



HPAI	
  outbreaks	
  in	
  Iowa
(April-­‐June,	
  2015)





Nucleotide Substitution per 100 res idues
0

18.0

24681012141618

ISUVDL2015022624 Os ceola Ck HA
ISUVDL2015022624b Osceola Ck HA
ISUVDL2015021699 BuenaVista_Tk HA
ISUVDL2015022376b Sioux Ck HA
ISUVDL2015023687 Sioux Ck HA
ISUVDL2015022393 Pocahontas Tk HA
ISUVDL2015023345 Sioux Ck HA
ISUVDL2015021233 Os ceola Ck HA
ISUVDL2015022789 BuenaVista_Tk HA

ISUVDL2015023054 Cherokee_Tk HA
ISUVDL2015021981 Kossuth_Ck HA
ISUVDL2015023688 Sioux Ck HA

ISUVDL2015023684 Wright Ck HA
ISUVDL2015023048 BeunaVista_Ck HA
ISUVDL2015023312 Os ceola Backyard HA
ISUVDL2015023247 Dickinson Ck HA
ISUVDL2015022384 Dickinson Ck HA
ISUVDL2015023693 Cherokee Tk HA
ISUVDL2015022047 BuenaVista Ck HA
ISUVDL2015022391 Clay Ck HA
ISUVDL2015021533 OBrien Ck HA
ISUVDL2015023277 BuenaVista Tk HA
ISUVDL2015023277-2b BuenaVista Tk HA
ISUVDL2015023307 Sioux Backyard HA
ISUVDL2015023959 Cherokee Tk HA
ISUVDL2015022716 Madison Ck HA
ISUVDL2015022716-1 Madison Ck HA
ISUVDL2015023331 Os ceola Ck HA
KR492974.3_Ck_IA_20150420 HA
ISUVDL2015023292 BuenaVista Tk HA
ISUVDL2015023436 Soux Ck HA
ISUVDL2015023295 BuenaVista Tk HA
ISUVDL2015021506 OBrien Ck HA
ISUVDL2015022376 Sioux, Ck HA
ISUVDL2015023692 BuenaVista Tk HA
ISUVDL2015023963 BuenaVista Ck HA
ISUVDL2015022723 Sac Tk HA
ISUVDL2015022723b Sac Tk HA

ISUVDL2015021538 Oceola_Ck HA
KR234022_turkey/AR/2015(H5N2)
KR233982_turkey/MN/2015(H5N2)

KR234038_turkey/MN/2015(H5N2)
ISUVDL2015021979 BeunaVista Tk HA
KP739381_chicken/WA/2014(H5N2)
KP739389_domestic_duck/WA/2014(H5N2)

KP739397_turkey/WA/2014(H5N2)
KR233990_chicken/WA/2015(H5N2)
KR234014_turkey/MO/2015(H5N2)
KR233998_chicken/OR/2015(H5N2)
KR150909_pheasant/WA/2015(H5N2)
KP795729_chicken/BC/2014(H5N2)
KP795737_chicken/BC/2014(H5N2)
KR234030_chicken/KS/2015(H5N2)
KR234006_turkey/MN/2015(H5N2)

KP307957_turkey/BC/2014(H5N2)
H5N2HPAI_NOPI_WA_2014 KP307

KR150901_turkey/CA/2015(H5N8)
KP739421_AGW teal/WA/2014 (H5N1)

H5N8HPAI_gyrfalcon_WA_2014 KP307984 HA.
KR233690_chicken/Netherlands/2014(H5N8)

KR233682_EAW/Netherlands/2014(H5N8)
KR233674_EAW/Netherlands/2014(H5N8)

KR232364_EAW/Netherlands/2015(H5N8)
KJ509132_mallard/Korea/2014(H5N8)
AB932556_chicken/kumamoto/2014(H5N8)
KJ509116_chicken/Korea/2014(H5N8)

KJ509036_baikal teal/Korea/201HH5N8)
KJ413834_breeder_duck/Korea/2014(H5N8)
KJ508961_baikal_teal/Korea/2014(H5N8)
KJ476657_mallard/Shanghai/2013(H5N8)

JQ973694_duck/Jiangsu/2010(H5N8)
CY099966_chicken/Vietnam/2008(H5N1)

GU050325_avian/Hong Kong/2007(H5N1)
CY098723_Hunan/1/2009(H5N1)

CY098853_water/Hunan/7/2009(H5N1)
KF182741_duck/Vietnam/2012(H5N1)

KC631946_chicken/China/2010(H5N1)
KC631945_chicken/Shandong/2010(H5N1)

AY849793_chicken_TX_298313_04(H5N2) HA.

H5N2	
  AIV	
  in	
  Iowa

Phylogenetic	
  analysis	
  of	
  H5N2	
  
HPAI	
  viruses	
  from	
  Iowa	
  poultry



“…there	
  is	
  not	
  substantial	
  or	
  
significant	
  enough	
  evidence	
  to	
  point	
  
to	
  a	
  specific	
  pathway	
  or	
  pathways	
  for	
  
the	
  current	
  spread	
  of	
  the	
  virus.”

“Wild	
  birds	
  were	
  observed	
  inside	
  the	
  
barns	
  on	
  35	
  percent	
  of	
  the	
  farms.”



Can	
  other	
  carriers	
  be	
  involved?

• Wildlife?
• Feeds?



AIV	
  in	
  wild	
  birds



Objective

• To	
  determine	
  whether	
  small	
  
terrestrial	
  wild	
  birds	
  (e.g.,	
  
sparrows,	
  starlings,	
  finches),	
  
rodents,	
  and/or	
  insects	
  can	
  
transmit	
  AIV,	
  including	
  H5N2	
  
HPAIV,	
  between	
  traditional	
  
wildlife	
  reservoirs	
  (i.e.,	
  
waterfowl/shorebirds)	
  and	
  
commercial	
  layer	
  operations,	
  
or	
  among	
  such	
  farms.	
  	
  

(source:	
  USDA)



Study	
  Plan

• Targeted	
  surveillance	
  for	
  AIV	
  infection	
  in	
  and	
  on	
  
potential	
  vectors	
  (terrestrial	
  birds,	
  rodents)	
  at	
  
locations	
  likely	
  to	
  contribute	
  to	
  links	
  between	
  
waterfowl	
  and	
  commercial	
  layer	
  operations	
  within	
  a	
  
proximity	
  to	
  wetlands



Field	
  sampling,	
  
Fall	
  2015-­‐Spring	
  2016



Field	
  sampling	
  map

High-­‐path	
  AIV	
  in	
  domestic	
  poultry	
  during	
  2015	
  outbreak
Low-­‐path	
  AIV	
  in	
  waterfowl	
  in	
  surveys	
  conducted	
  2006-­‐2011
Both	
  of	
  the	
  above

50  km

N



Animal	
  Catchment



Animal	
  Catch	
  &	
  Sampling



Field	
  sampling

• Swabs
– Pooled	
  internal swabs:	
  
Oropharyngeal	
  &	
  
anal/cloacal

– Pooled	
  external	
  swabs:	
  
Feet,	
  fur/feathers

– Into	
  BHI	
  media,	
  on	
  ice	
  
until	
  frozen	
  at	
  -­‐20˚C

• Blood	
  samples,	
  on	
  ice	
  
until	
  centrifuged	
  and	
  
frozen	
  at	
  -­‐20˚C



What	
  did	
  we	
  catch?
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Combining	
  birds	
  and	
  mammals:
454	
  individuals	
  from	
  39	
  species



What	
  did	
  we	
  catch?

0

20

40

60

80

100

120

Perom
yscus  

sp
House

  Mous
e

Northe
rn  Sho

rt-­taile
d  Shre

w
Meado

w  VoleNorwa
y  Rat

Long-­t
ailed  W

easel

N
um
be
r  c
ap
tu
re
d



Laboratory	
  testing

• RT-­‐qPCR	
  for	
  influenza	
  A	
  virus
– VetMAX™	
  Gold	
  AIV	
  Detection	
  Kit	
  (Thermo-­‐Fisher)
– NP	
  gene	
  &	
  M	
  gene

• Virus	
  isolation	
  using	
  embryonated	
  eggs
• Multi-­‐species	
  ELISA	
  for	
  antibodies	
  against	
  
influenza	
  A
– AI	
  MultiS-­‐Screen	
  Ab	
  (IDEXX)



Results

Active Infection
(qPCR)

Prior
Exposure

(Antibodies)
# of	
  Positive	
  Mammals 0	
  /	
  151 0	
  /	
  115

# of	
  Positive	
  Birds 0	
  /	
  303 0 /	
  289
Total	
  Positive	
  Animals 0	
  /	
  454 0	
  /	
  404
Estimated	
  Prevalence	
  

(95%	
  Binomial	
  CI)
0%

(0	
  — 0.66%)
0%

(0	
  — 0.74%)

All	
  samples	
  tested	
  negative	
  by	
  VI



Active Infection
(qPCR)

Prior
Exposure

(Antibodies)
Num. Positive	
  Mammals 0	
  /	
  151 0	
  /	
  115

Num.	
  Positive	
  Birds 0	
  /	
  303 0 /	
  289
Total	
  Positive	
  Animals 0	
  /	
  454 0	
  /	
  404
Estimated	
  Prevalence	
  

(95%	
  Binomial	
  CI)
0%

(0	
  — 0.66%)
0%

(0	
  — 0.74%)
Estimated	
  Prevalence	
  

(95%	
  Bayesian	
  CI)
0.22%

(0.004	
  — 0.84%)
0.30%

(0.006	
  — 1.11%)

Results	
  	
  -­‐ Bayesian	
  remix
Williams,  C.J.  and  C.M.  Moffit.  2015.
Ecological  Informatics  5:  273-­280.



Avian	
  influenza	
  was	
  present	
  at	
  the	
  time

83/527	
  ≈	
  16%	
  prevalence
in	
  waterfowl,	
  statewide,
July	
  2015	
  – June	
  2016	
  	
  

Dale	
  Garner	
  (IA	
  DNR),	
  Dave	
  Marks	
  (USDA),	
  personal	
  comm.



What	
  does	
  this	
  mean?
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Industry	
  implications

• Wildlife	
  is	
  a	
  risk	
  to	
  
manage	
  concerning	
  AI



Industry	
  implications	
  (cont’d)

• But	
  wildlife	
  would	
  be	
  a	
  low	
  risk.

~3300  samples  tested



Industry	
  implications	
  (cont’d)
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Thank	
  you!

• Funding:

• Iowa	
  poultry	
  partners
• Independent	
  Landowners



Questions?


