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Study 2007
Study Type Efficacy
Pertaining to K88 (F4)-positive enterotoxigenic Escherichia coli (E. coli)
Study Purpose Demonstrate efficacy against Post-weaning diarrhea (PWD).
Product Administration One dose administered orally.
Study Animals 20 vaccinated and 20 control commercial crossbred 

pigs, 18 days at vaccination, castrated male andfemale.
5 vaccinated and 8 non-vaccinated were F4-E. coli
susceptible pigs. Pigs from farms without PWD 
episodes in the last 6 months.

Challenge Description F4-positive enterotoxigenic E. coli administered 7
days after vaccination.

Interval observed after
challenge

Pigs observed twice daily for 3 days after challenge

Results An animal was considered having diarrhea if the pig 

from (0) normal to (4) totally liquid) at least for 1 day post-
challenge.

Results of F4-E. coli susceptible pigs are presented.

Results

Frequency of pigs with diarrhea at any day post-challenge:

Controls:      16/20 (80%)
Vaccinates: 8/20 (40%)

Raw data shown on next page.

USDA Approval Date February 18, 2015

213                   1551.02 Page 2 of 11



St
ud

y 
20

07
. T

ab
le

 b
el

ow
 p

re
se

nt
s f

ec
al

 c
on

si
st

en
cy

 sc
or

es
 a

nd
pr

es
en

ce
/a

bs
en

ce
 o

f d
ia

rr
he

a 
at

 a
ny

 d
ay

 a
ft

er
 c

ha
lle

ng
e.

C
on

tr
ol

V
ac

ci
na

te

A
ni

m
al

 
ID

  
R

F4
 

st
at

us

Fe
ca

l S
co

re
1

D
ia

rr
he

a2
A

ni
m

al
 

ID
R

F4
 

st
at

us

Fe
ca

l S
co

re
1

D
ia

rr
he

a2
D

PC
 

1
D

PC
 

2
D

PC
 

3
D

PC
 

1
D

PC
 

2
D

PC
 

3
20

4
-

0
2

0
 

Ye
s 

20
5

-
0

0
N

A
N

o
20

8 
- 

0
0

0
 

 
N

o 
20

6 
- 

2
1

N
A

 
Ye

s 
20

9 
- 

0
0

0
 

 
N

o 
21

3 
- 

0
0

0
 

N
o 

22
1 

- 
0

0
3

 
 

Ye
s 

21
6 

- 
0

0
0

 
N

o 
22

9 
- 

0
1

3
 

 
Ye

s 
22

0 
- 

0
1

N
C

 
N

o 
23

8 
- 

4
2

1
 

 
Ye

s 
22

3 
- 

0
1

1
 

N
o 

24
3 

- 
2

0
3

 
 

Ye
s 

22
4 

- 
0

0
2

 
Ye

s 
24

5 
- 

2
0

2
 

 
Ye

s 
23

6 
- 

1
0

1
 

N
o 

24
7 

- 
0

4
0

 
 

Ye
s 

23
7 

- 
0

0
0

 
N

o 
42

1 
- 

0
0

0
 

 
N

o 
24

2 
- 

0
0

3
 

Ye
s 

44
8 

- 
0

0
3

 
 

Ye
s 

24
8 

- 
0

0
0

 
N

o 
23

4 
N

A 
0

0
3

 
 

Ye
s 

25
0 

- 
3

0
2

 
Ye

s 
20

1 
+ 

2
0

0
 

 
Ye

s 
42

3 
- 

0
3

2
 

Ye
s 

21
7 

+ 
3

4
N

C
 

 
Ye

s 
44

9 
- 

0
0

0
 

N
o 

22
2 

+ 
0

0
2

 
 

Ye
s 

21
8 

N
A 

0
0

0
 

N
o 

23
3 

+ 
0

2
3

 
 

Ye
s 

20
2 

+ 
0

0
2

 
Ye

s 
23

9 
+ 

0
0

N
C

 
 

N
o 

21
2 

+ 
N

C
2

2
 

Ye
s 

24
0 

+ 
3

4
2

 
 

Ye
s 

21
4 

+ 
0

0
0

 
N

o 
24

4 
+ 

2
0

3
 

 
Ye

s 
22

6 
+ 

0
0

3
 

Ye
s 

44
7 

+ 
0

1
4

 
 

Ye
s 

23
0 

+ 
0

0
0

 
N

o 
1 

Th
e 

fe
ca

l c
on

si
st

en
cy

 w
as

 e
va

lu
at

ed
 o

n 
a 

co
nt

in
uo

us
 sc

al
e 

w
ith

 5
 le

ve
ls

: (
0)

 n
or

m
al

, (
1)

 p
as

ty
, (

2)
 p

re
se

nc
e 

of
 li

qu
id

 b
ut

 m
or

e 
so

lid
 p

ar
tic

le
s 

th
an

 li
qu

id
, (

3)
 p

re
se

nc
e 

of
 m

or
e 

liq
ui

d 
th

an
 so

lid
 p

ar
tic

le
s, 

an
d 

(4
) t

ot
al

ly
 li

qu
id

.
2 

A
n 

an
im

al
 w

as
 

-c
ha

lle
ng

e.
D

PC
: D

ay
 p

os
t-c

ha
lle

ng
e

N
C

: N
o 

co
nt

en
t i

n 
th

e 
in

te
st

in
al

 se
gm

en
t

N
A

: N
ot

 A
va

ila
bl

e

213                   1551.02 Page 3 of 11



Study PREV-08-004
Study Type Efficacy
Pertaining to K88 (F4)-positive enterotoxigenic Escherichia coli (E. coli)
Study Purpose Demonstrate efficacy against Post-weaning diarrhea (PWD).
Product Administration One dose administered orally
Study Animals 18 vaccinated and 20 control commercial crossbred F4-E. coli

susceptible pigs, 18 days at vaccination, castrated male and
female. Pigs from farms without PWD episodes in the last 6
months.

Challenge Description F4-positive enterotoxigenic E. coli administered 7 days after 
vaccination.

Interval observed after 
challenge

Pigs observed twice daily for 3 days after challenge 

Results An animal was considered having diarrhea if the pig showed 
(0) normal to 

(4) watery diarrhea) at least for 1 day post-challenge.

Results
Frequency of pigs with diarrhea at any day post-challenge: 

Controls:      16/20 (80%)
Vaccinates:   7/18 (39%)

Raw data shown on next page.

USDA Approval Date February 18, 2015 
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Study PEX-AR-000-1

Study Type Efficacy
Pertaining to K88 (F4)-positive enterotoxigenic Escherichia coli (E. coli)
Study Purpose Demonstrate efficacy against post-weaning diarrhea (PWD).
Product One dose administered orally.
Study Animals 18 vaccinated and 18 control commercial crossbred F4-E. coli

susceptible pigs, 16-17 days at vaccination, castrated male and
female. Pigs from farms without PWD episodes in the last 6
months

Challenge 
Description

F4-positive enterotoxigenic E. coli administered 7 days after
vaccination.

Interval
observed after

Pigs observed for 3 days after challenge.

Results An animal was considered having diarrhea if the pig showed diarrhea 
totally 

liquid) at least for 1 day post-challenge. 

Results

Frequency of pigs with diarrhea at any day post-challenge:

Controls:      7/18 (39%)
Vaccinates: 2/18 (11%)

Raw data shown on next page.

USDA Approval February 18, 2015
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Study SRP-RA-0004
Study Type Efficacy
Pertaining to K88 (F4)-positive enterotoxigenic Escherichia coli (E. coli)
Study Purpose Demonstrate efficacy against Post-weaning diarrhea (PWD).
Product One dose administered orally.
Study Animals 16 vaccinated and 16 control commercial crossbred F4-E. coli susceptible

pigs, 18-20 days at vaccination, castrated male and female. Pigs from
farms without PWD episodes in the last 6 months.

Challenge Description F4-positive enterotoxigenic E. coli administered 7 days after
vaccination. Control and vaccinated pigs were commingled in a single 
pen for the challenge and evaluation of the efficacy criteria.

Interval observed
after challenge

Pigs observed for 9 days after challenge.

Results An animal was considered having diarrhea if the pig showed diarrhea (score 
totally liquid, watery, 

projectile) at least for 1 day post-challenge.

Results

Frequency of pigs with diarrhea at any day post-challenge:

Controls:      7/15 (75%)
Vaccinates: 2/16 (12%)

Raw data shown on next page.

USDA Approval Date February 18, 2015
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Study Type Safety 
Pertaining to  ALL 
Study Purpose Demonstrate safety of product under field conditions. 
Product Administration  One oral dose administered by either individual administration 

(drench) or through the drinking water (bowl or water line). 
Study Animals  • 1,851 pigs from the three sites, ranging in age from 16-37 

days at vaccination. Site 1: 611 pigs. Site 2: 640 pigs. Site 3: 
600 pigs.  

• 1/3 of the animals were of minimum age recommended for 
product administration.  

• 1/2 of each site were vaccinated individually (drench) and 1/2 
of each site through the drinking water (bowl or water line). 

Challenge Description  Not applicable (N/A). 
Interval observed after 
treatment 

• Animals were observed daily for 14 days after vaccination 
and observations were recorded four (4) hours after the 
vaccination and then at 1, 5, 10 and 14 days after the 
vaccination.  

Results  

Adverse Event Total Number of Adverse Events 

 Individual 
administration 
(drench) 

Drinking water 

Anorexia  2  0 
Decreased Appetite  1  0 
Loss of condition  1 2 
Lameness  2 8 
Suspected Fever  1  0 
Unable to Walk/Depression  0 1 
Deaths  2 4 
Total Number of Adverse 
Event  

9 (all AE’s 
determined not due 
to vaccination by 
investigating 
veterinarians or 
trained observers) 

15 (all AE’s 
determined not 
due to 
vaccination by 
investigating 
veterinarians or 
trained 
observers) 

No Adverse Event 912 915 
 
Note: Rare instances of sneezing was observed in 3 pens (total 
153 pigs) within 4 hours post-vaccination, all recovered without 
treatment, which the investigator determined may have been 
vaccine related. This observation was not recorded on an 
individual animal basis. 

USDA Approval Date May 25, 2017 
 

213                   1551.02 Page 11 of 11


