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D
isease Status of the U

nited States
•

Free:
–

African Sw
ine Fever (ASF)/C

lassical Sw
ine Fever (C

SF)
–

N
ipah

virus
–

Porcine cysticercosis
•

Free in com
m

ercial sw
ine:

–
Pseudorabies/Aujeszky’s D

isease (AD
)

–
Brucella suis

•
P

resent:
–

Porcine reproductive and respiratory syndrom
e 

(note: P
R

R
S

 1-4-4)

–
Transm

issible gastroenteritis (TG
E)



Selected D
isease Program

s
•

A
frican Sw

ine Fever and C
lassical Sw

ine 
Fever S

urveillance
–

Targets the follow
ing sw

ine populations:
•

Sick pigs subm
itted to a veterinary diagnostic 

laboratory (VD
L)

•
Pigs condem

ned at slaughter by the Food Safety 
and Inspection Service (FSIS) as w

ell as sick or dead 
pigs at aggregation points

•
Sw

ine in high-risk herds (w
aste-feeding operations 

or those w
ith exposure to feral sw

ine)
•

Feral sw
ine as a part of a Foreign Anim

al D
isease 

Investigation (FAD
I)



Selected D
isease Program

s (continued)
•

B
rucellosis

and Pseudorabies
(A

D
) S

urveillance
–

S
urveillance of U

.S
. sw

ine for both diseases has tw
o 

com
ponents:

•
C

om
m

ercial cull sow
 and boar surveillance

•
High-risk, outdoor-raised sw

ine surveillance 

•
Sw

ine Influenza A
–

Voluntary
–

S
am

ples only collected from
 anim

als displaying influenza-like 
illness



W
hy w

orry about A
SF?

•
A virus that kills pigs 
(suids) for w

hich there is 
no treatm

ent or vaccine.
•

A
S

F threatens global 
socioeconom

ics, 
livelihoods, food security 
and conservation of 
species.
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Zoological C
ollections

•
W

hile zoological collections m
ay 

not seem
 to be at the highest 

risk…
all stakeholders w

orking w
ith 

pigs (suids) should be fam
iliar w

ith 
both the clinical signs of ASF and 
understand the far reaching effects 
that the virus m

ay have.  

8



9

Species Susceptibility: Sixteen
species

of pigs and hogs in 
eight genera m

ake up the m
odern fam

ily Suidae.



B
ackground &

 R
ationale

A
frican Sw

ine Fever Virus
•

O
nly m

em
ber of the genus asfivirus

in the 
fam

ily A
sfarviridae

•
Large, lipoprotein-enveloped,  icosahedral, 
double-

stranded D
N

A virus

•
Tick-borne, contagious, febrile, system

ic viral disease 
•

H
ighly contagious w

ith up to 100%
 m

ortality
•

Pigs die as a result of a hem
orrhagic

fever (104-107
oF)

O
rnithodoros

ticks 



M
ore ASF Facts…
Survival in pork products:

•
15 w

eeks in chilled m
eats

•
300 days in cured ham

s 
•

15 years in frozen carcasses

Survives at least:
•

11 days in feces (room
 tem

p)
•

1 m
onth in soiled pig pens

•
70 days in blood on w

ooden boards
•

15 w
eeks in putrefied blood 

•
18 m

onths in blood at 4
oC

•
There is no (approved) vaccine for ASF



N
o Vaccine

•
Vaccine developm

ent has been hindered by large gaps in know
ledge 

concerning infection and im
m

unity, the extent of A
SFv

strain variation and 
the identification of viral proteins.

Challenges for A
frican sw

ine fever vaccine developm
ent-"…

 perhaps the end of the beginning.“, Vet M
icrobiol.2017 Jul;206:52-58



N
o Vaccine

•
Vaccine developm

ent has been hindered by large gaps in know
ledge 

concerning infection and im
m

unity, the extent of A
SFv

strain variation and 
the identification of viral proteins.

Challenges for A
frican sw

ine fever vaccine developm
ent-"…

 perhaps the end of the beginning.“, Vet M
icrobiol.2017 Jul;206:52-58

N
ew

 A
frican sw

ine fever strains have been identified in C
hinese sw

ine farm
s and are 

suggested to be the result of illicit vaccine strategies…
https://w

w
w

.reuters.com
/article/us-china-swinefever-vaccines-insight/new

-china-sw
ine-fever-strains-point-to-

unlicensed-vaccines-idU
S

KB
N

29R
00X

h
ttps://w

w
w
.agriculture.com

/m
arkets/new

sw
ire/chinese-researchers-find-n

atural-m
utation-in-african-sw

ine-
fev
er-virus

R
esearchers at the M

ilitary Veterinary Institute in C
hangchun said there appeared to 

be a grow
ing trend of low

er m
ortality from

 A
frican sw

ine fever w
ith m

ore clinical 
sym

ptom
s that are not as easy to detect and difficult to control.

O
thers suggest that these low

er virulent strains represent the virus naturally attem
pting 

to rem
ain viable.

Concerns…



Transm
ission

•
D

irect contact 
–

U
sually oronasal

•
Indirect
–

U
ncooked garbage

–
Fom

ites
–

B
ite of infected ticks

–
M

echanically by biting flies
•

Found in all tissues and body fluids

C
enter for Food S

ecurity and P
ublic H

ealth, Iow
a S

tate U
niversity, 2011



TR
A

N
SM

ISSIO
N

 C
YC

LESSylvatic:a scientific term
 

referring to w
ild anim

als, 
often in context of diseases 
or pathogens that only affect 
them

.

D
om

estic:
referring to the 

spread am
ong dom

estic 
pigs.

Ticks adapted to pigs…

W
ild B

oar: referring to the 
spread am

ong w
ild boar.



Transm
ission electron m

icroscopy (TE
M

) electrom
icrograph

of 
the A

frican sw
ine fever virus. S

ource: Institute for A
nim

al 
H

ealth 

http://w
w

w
.sciencephoto.com

/m
edia/156047/view

Infection

C
olor enhanced m

icrograph of the A
S

F virus porcine renal 
tissue.



Pathogenesis of A
SF

N
O

TE:In reservoir hosts, such as w
arthogs and 

bushpigs, viral replication in lym
phoid tissues is kept 

to a m
inim

um
 so that hosts survive infection w

ith no 
clinical signs of disease.
Journal of G

eneral V
irology (1998) 79,1439-1443

https://w
w

w
.researchgate.net/figure/Proposed-w

orking-m
odel-of-the-role-of-pI215L-during-ASFV

-infection-O
nce-ASFV

-enters-the_fig5_323337294



G
allardo et al. 2015  A

frican S
w

ine Fever: A
 G

lobal V
iew

 of the C
urrent C

hallenge, P
orcine H

ealth 
M

anagem
ent 1:21.



G
allardo et al. 2015  A

frican S
w

ine Fever: A
 G

lobal V
iew

 of the C
urrent C

hallenge, P
orcine H

ealth 
M

anagem
ent 1:21.

D
on’t expect detection of ASF on D

ay 1

AS
F surveillance depends on clinical signs w

hich follow
s 

transm
issibility by 2 or m

ore days

C
linical signs unfold slow

ly and are 
non-specific 

And…
there is som

e degree of spread before detection
of clinical disease



20

Identifying a Sick or C
om

prom
ised Pig

B
ody

E
yes, ears, nose

S
kin

T
em

peram
ent

Gemus, M
., Kramer, S. and Bratton, A. 2013 Identification and Prevention of the Sick or Compromised Nursery Pig. Pork Information 

Gateway, http://porkgateway.org/wp-content/uploads/2015/07/identification-of-the-sick-or-compromised-pig1.pdf.



D
ifferential D

iagnosis
•

C
lassical sw

ine fever (hog cholera) 
•

A
cute P

R
R

S
•

P
orcine derm

atitis and 
nephropathy syndrom

e
•

E
rysipelas 

•
S

alm
onellosis 

•
E

perythrozoonosis

•
A

ctinobacillosis
•

G
lasser’s

disease
•

Aujeszky’s
disease 

(pseudorabies)
•

Throm
bocytopenic purpura

•
W

arfarin poisoning
•

H
eavy m

etal toxicity
•

C
lostridium

 septicum



D
ifferential D

iagnosis
•

C
lassical sw

ine fever (hog cholera) 
•

A
cute P

R
R

S
•

P
orcine derm

atitis and 
nephropathy syndrom

e
•

E
rysipelas 

•
S

alm
onellosis 

•
E

perythrozoonosis

•
A

ctinobacillosis
•

G
lasser’s

disease
•

Aujeszky’s
disease 

(pseudorabies)
•

Throm
bocytopenic purpura

•
W

arfarin poisoning
•

H
eavy m

etal toxicity
•

C
lostridium

 septicum

The challenge of relying on the observation of sym
ptom

s 
as flags for screening cases is confounded by the facts that 
these other conditions are all prom

inent and enhanced by 
num

bers and concentrations 

Thus…
com

patible lesions are often ignored. 



C
lassical S

w
ine Fever

S
alm

onellosis

P
R

R
S

M
ycotoxin P

oisoning



P
D

N
S

E
rysipelas

Aujeszky’s
D

isease



http://w
w

w
.fao.org/3/I7228EN/i7228en.pdf

D
ifferential 

D
iagnoses



A
SF Externalclinicalsigns: A

cute
A

SF

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



Skin
-R

eddening of the skin -tips of ears, chest, abdom
en and 

both front and hind legs.
-C

yanosis

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



13 dpi
(Abdom

en)

Skin
-N

ecrotic areas o the skin surface 
-Subcutaneous hem

atom
as 

(ears, chest, abdom
en and both front and hind legs)

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



20-21 dpi
(Legs)

Skin/Feet
-N

ecrotic areas on the skin surface 
-Subcutaneous haem

atom
as 

(ears, chest, abdom
en and both front and hind legs)

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



-M
elena 

(dark sticky feces containing partly digested blood)

-Epistaxis 
(bloody nose)

-Foam
 in m

outh/nose

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



C
ardio-respiratory

sytem
Hydrothorax

13 dpi

20 dpi

A
SF G

ross lesions:

H
eart

-H
ydropericardium

w
ith

red tinted
fluid 

-Petechialhem
orrhages

on
epicardium

(sm
allred to

purple
blood

spots) 

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



C
ardio-respiratory

sytem
Lung
-C

ongestion
-Petechialhem

orrhages
-Froth

in trachea
and bronchus

-Severe
alveolar and interstitialpulm

onary
edem

a.

13 dpi

19 dpi

20 dpi

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



Liver
-C

ongestion
-H

epatom
egaly

-H
em

orrhages
on

the
serosalsurface

of gallbladder

13 dpi

19 dpi

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



Stom
ach

-Petechialhem
orrhages

on
serosa and m

ucosa 

Sm
all and Large

Intestine
-Petechialhem

orrhages
on

serosa and m
ucosa 

20 dpi
(Stom

ach)

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al

N
orm

al



K
idney

-Petechiae
in cortex

13 dpi
21 dpi

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al

Turkey E
gg



Spleen
-Hyperem

ic
splenom

egaly
(enlarged

dark
red to

black, rounded
edges, friable/crum

bly)

13 dpi

19 dpi
19 dpi

19 dpi

19 dpi

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



Lym
ph nodes enlarged edem

atous and com
pletely hem

orrhagic 
sim

ilar to a blood clot, m
ainly gastro hepatic and renal LNs. 

G
astrohepaticLN

(13 dpi)

Renal LN
(13 dpi)

Renal LN

Pre-scapular
LN

Subm
andibular

LN
Retropharyngeal LN

Gastrohepatic
LN

M
esentericLN

20 dpi

Gastrohepatic
LN

(9 dpi)

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



U
rinary

B
ladder

29 dpi

30 dpi

Im
ages: EU

RL, IN
IA

-CISA
, Valdeolm

os, M
adrid, Spain

N
orm

al



B
arn Supervisors had segregated a gilt 

that they thought had “suspicious” 
lesions…

resem
bling the im

ages in the 
A

SF literature.

Signalm
ent:

250 lb, m
arket w

eight gilt
Tem

perature 104.7 F 
M

ild lam
eness in the right rear lim

b 
H

em
aturia (blood in urine)

W
ell-dem

arcated areas of dark red to 
purple skin on the ears as w

ell as on 
the ventral skin that included the 
ventral cervical, ventral thoracic, 
ventral abdom

inal, and ventral 
inguinal areas w

ere observed. 

Exercise
:  W

hat do you think?



H
ow

 Vulnerable Are W
e/You?

40



C
onsider Situational Aw

areness
D

om
estic S

w
ine P

roduction
Feral P

igs
Zoos

41
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SW
IN

E D
EM

O
G

R
A

PH
IC

S

D
O

M
E

S
TIC

 S
W

IN
E

FE
R

AL S
W

IN
E

ZO
O

S

In 2021, the 
U

nited States w
as 

hom
e to 

approxim
ately 

74.77 m
illion 

pigs.

Population is 
estim

ated at over 6 
m

illion
~205 suids

in zoos 
(2015)

https://static1.squarespace.com
/static/5302324de4b07a6f6407cbb5/t/5532c962e4b052db790

8ca47/1429391714750/2015+-+Barton-G
arcia+-+Suid+Training+Survey.pdf
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B

C

A
D

A
= D

om
estic S

w
ine     

P
roduction

B
= Feral S

w
ine

C
= Zoos

D
= H

igh R
isk A

rea



D
O

M
ESTIC

 SW
IN

E &
 FER

A
L SW

IN
E

•
M

uch of N
orth C

arolina and parts of O
klahom

a are of particularly 
of high concern for direct sw

ine-to-sw
ine virus transm

ission due 
to the presence of feral sw

ine and high densities of dom
estic 

sw
ine.

45



SPILLO
VER

 IN
 A

LL 3 A
R

EA
S

•
Fortunately, within those counties with co-occurrence of known com

petent tick vectors and 
feral swine, dom

estic swine typically do not reach high inventory. 
•

Areas of C
alifornia, O

regon, N
evada, Arizona, N

ew M
exico, O

klahom
a, Texas, and Florida 

are potentially at risk of ASFV spillover due to the co-occurrence of O
rnithodoros

ticks, feral 
swine, and dom

estic swine.
46



C
O

M
M

U
N

IC
ATIO

N
 A

N
D

 C
O
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D
IN

ATIO
N



“The nine m
ost terrifying w

ords in the English language are:

I’m
 from

 the governm
ent and I’m

 here to help.”

Ronald Regan 8-12-86
Chicago M

ercantile Exchange 

48



U
SD

A
-APH

IS VS has the prim
ary responsibility for investigating 

foreign anim
al diseases (FAD

s).

This is a cooperative effort betw
een the state and federal personnel.

Actual roles w
ill vary from

 state to state. 

49



D
isease R

eporting and Investigation
•

R
eporting is required for suspect or confirm

ed cases of 
foreign anim

al diseases (FA
D

s), program
 diseases, or 

diseases not know
n to exist in U

nited S
tates

•
W

ho reports?
–

Anyone
–

Veterinarians
–

M
eat inspectors

–
P

roducers
–

D
iagnostic laboratories

–
E

xtension agents



D
isease R

eporting and Investigation
•

The A
P

H
IS–V

S
 A

rea Veterinarian in C
harge (AV

IC
) and 

the S
tate A

nim
al H

ealth O
fficial (S

A
H

O
) are notified 

•
A trained FA

D
 diagnostician (S

tate or Federal) visits the 
prem

ises, investigates the report, and takes diagnostic 
sam

ples



N
A

H
R

S
•

The N
ational A

nim
al H

ealth R
eporting 

S
ystem

 (N
A

H
R

S
)

–
C

ollects data from
 S

tate A
nim

al H
ealth O

fficials 
on the presence of confirm

ed diseases on the 
proposed N

ational List of R
eportable A

nim
al 

D
iseases (N

LR
A

D
)

•
Includes W

orld O
rganization for Anim

al H
ealth (O

IE) 
reportable diseases and other diseases of interest in 
specific livestock, poultry, and aquaculture species in 
the U

nited States



W
H

AT IS O
U

R
 R

ESPO
N

SE C
A

PA
C

ITY?



“In zoo settings, U
S

D
A

-A
P

H
IS

 policy is to w
ork w

ith the zoo to 
determ

ine the best course of action”

“There m
ay be unique circum

stances w
hich need to be 

review
ed by A

P
H

IS
 and S

tate O
fficials during the outbreak”

54



A
SF R

esponse Strategy
•

STA
M

PIN
G

 O
U

T
is the prim

ary control and eradication strategy for AS
F

–
Establishm

ent of quarantines and m
ovem

ent controls 
–

Supported by quarantine and m
ovem

ent controls w
ith enhanced biosecurity.

–
3 K

m
 Infected Zone 

–
2 K

m
 B

uffer Zone 
–

5 K
m

 Surveillance Zone (in the Free A
rea)

•
72-hour N

ational M
ovem

ent S
tandstill*

–
U

pon initial and im
m

ediate response upon detection of ASF in feral or 
dom

estic sw
ine

–
C

om
plete stop in live sw

ine m
ovem

ent across the U
nited States
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D
iagnostic Testing and C

apacity
•

The N
ational Veterinary 

S
ervices Laboratories (N

V
SL)

•
The U

nited States’ anim
al health 

testing capabilities are expanded 
by the N

ational Anim
al H

ealth 
Laboratory N

etw
ork (N

AH
LN

)

•
A

pproved sam
ple types 

include w
hole blood, tonsil, 

spleen and lym
ph node



W
hat can you do right now

?

59



C
ontingency Plan

W
hat is a contingency plan?
–

A detailed site specific plan
–

G
raded according to the level of risk

–
A

im
s to decrease the risk to your collection!

R
ISK

= H
A

ZA
R

D
 + LIK

ELIH
O

O
D

60



Identify the H
A

ZA
R

D
H

azards posed by ASF:
•

D
irect threat to the collection
o

C
linical D

isease
o

C
ulling by the governm

ent
•

Indirect threats to conservation &
 breeding program

s
o

Loss of key genetic stock
•

M
ovem

ent bans
o

N
ational &

 International

•
D

irect and Indirect threats to business continuity
o

Zoo forced to close
o

Visitors forced to stay aw
ay

61



R
educe the likelihood of 

hazard im
pacts

•
E

ach of the hazards should be evaluated 
as w

ell as their im
pact on the zoo.

•
P

roduce a list of m
easures to be undertaken 

A
N

D
defining w

hat the triggers for those 
m

easures should be.

62



Pulling it all together…

63



K
EEP A

SF O
U

T O
F YO

U
R

 ZO
O

!
•

K
eep w

ild suids
out of your zoo

–
Pig proof the perim

eter
–

Know
 w

hich enclosures are high risk and m
ake sure 

they are serviced last or by other staff
•

C
onsider other w

ildlife visitors (m
ice, rats, birds)

•
N

o feeding of anim
als by visitors

•
C

heck source of all anim
al feeds 

(viruses can be transported long distances via feed ingredients, https://onlinelibrary.w
iley.com

/doi/full/10.1111/tbed.13606)

•
C

onsider banning pork products from
 your zoo

64



K
EEP A

SF O
U

T O
F YO

U
R

 ZO
O

!
•

N
ew

 Stock
–

K
now

n source and m
edical history

–
Q

uarantine protocols
–

S
top all suid

m
ovem

ents at tim
es of higher risk

•
Vectors
–

S
oft tick prophylaxis

65



K
EEP A

SF O
U

T O
F YO

U
R

 ZO
O

!

•
Visitors
–

P
revent touching any part of a pigs 

environm
ent

–
N

O
 FEED

IN
G

!
–

S
eparate keeper pathw

ays and visitor 
flow

66



K
EEP A

SF O
U

T O
F YO

U
R

 ZO
O

!
•

B
iosecurity, B

iosecurity, B
iosecurity

–
P

ractice good hygiene practices
–

Follow
 appropriate protocols 

o
C

lothing
o

Footw
ear

o
Equipm

ent
o

Travel
o

H
unting

o
Pets

•
Aw

areness cam
paigns

67
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In conclusion…
key points include:

Preparedness/C
ontingency Planning

Surveillance
Biosecurity

Risk C
om

m
unication and Aw

areness Training



Q
uestions?


