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CALF SCOURS PATHOGENS

PERCENTAGE POSITIVE TESTS 2009 vs 2008

The pathogens associated with infectious neonatal Rotavirus is recognised as the most clinically significant
calf scours in New Zealand include Rotavirus, E.coli, pathogen while coronavirus is of minor importance in
cryptosporidia, coccidia, salmonella and coronavirus. New Zealand.!
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CALF SCOURS IS ONE OF THE MOST STRESSFUL AND COSTLY 0 I I

Cryptosporidium ! Rotavirus ! Coccidia ! E.coli K99 Salmonella

DISEASE SYNDROMES FOR VETS AND FARMERS TO DEAL WITH. CAUSES OF SCOURS I CALVES

The costs in time, labour, treatment and mortalities are very significant. Reproduced with permission of New Zealand Veterinary Pathology.

But the human cost is equally severe, with significant stress on the calf rearer who has to
deal with sick and dying calves at the most busy time in the farming year.
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ROTAVIRUS

Bovine Rotavirus

Normal villi (A) line the intestinal wall
and help absorb fluids, electrolytes
and nutrients.

Blunted rotavirus-infected villi (B) no
longer have the capacity to absorb
essential fluids and electrolytes,
resulting in profuse diarrhea.

ROTAVIRUS IS RECOGNISED AS THE MOST CLINICALLY
SIGNIFIGANT PATHOGEN INVOLVED IN NEONATAL CALF SCOURS.’

ROTAVIRUS SEROTYPES

Globally the main types of Rotavirus that cause scours in
cattle are G6, G10 and G8.37

dsRNA SEGMENT

The G-type refers to the antigenically distinct glycoprotein
envelope of the virus.

The glycoprotein envelope is the main immunogenic
structure on the virus and is critical for the development of
protective immunity.5**

Cross protection between different G types may be weak
or absent.*?%"

OUTER CAPSID GLYCOPROTEIN - G TYPE

NEW ZEALAND ROTAVIRUS

In New Zealand, G6 and G10 Rotavirus strains have been identified.

STUDY1

A serological survey was conducted in 2008, involving 706
yearling heifers from 7 farms in Manawatu and one farm
from Ashburton.*®

All 8 herds showed widespread exposure to both G6 & G10
Rotavirus. Overall 16% and 36% of heifers were seropositive
to G6 and G10 Rotavirus respectively, with 9% of heifers
showing evidence of dual infection with both types.

(39 heifers (5.5%) were seropositive to coronavirus).

ROTAVIRUS EXPOSURE IN 706 HEIFERS

STUDY 3

Twenty rotavirus positive faecal scour samples were

obtained from Gribbles Veterinary Pathology locations in the

North and South Island through the winter-spring period of
2009 and 18 were able to be G typed by PCR.

STUDY 2

Another study was conducted in 7 regions of the North Island
during 2006,/07.°

Faecal samples were taken from 730 scouring calves less
than 6 weeks of age.

385 calves (53%) were positive for Rotavirus by ELISA.

A subset of 41 Rotavirus ELISA positive faecal scours
samples were PCR tested for G type.

G6 was predominant, while 4/41 samples were positive for
G10, with one calf showing a dual infection.

ROTAVIRUS
SEROTYPE ‘ G6 ‘ G6 + G10 ‘ G10 ‘ G8
Number
Positive ‘ 37 ‘ 1 ‘ 3 ‘ 0
ROTAVIRUS
SEROTYPE ‘ 66 ‘ 610 ‘ 68
Number
Positive ‘ 16 ‘ 2 ‘ 0

Based on these studies it is estimated that at least 10% of
Rotavirus scours in NZ are caused by G10 Rotavirus.

SNYInvL0Y

t




Vaccination stimulates a specific serum antibody response
against the target pathogens. The dam then concentrates those
serum antibodies into colostrum (during colostrogenesis).

Colostrum antibody titres tend to be 2-10x higher than
found in pre-parturient serum, providing a rich concentrated
source of antibodies for the calf.2%2*

When the calf suckles or is fed colostrum within the first
12-24 hours after birth, the calf absorbs antibodies into its
systemic circulation, which is critical for protection against
systemic infections.

Systemic antibodies are also important for protection against
enteric pathogens because they are re-secreted into the

MATERNAL VAGGINATION

MATERNAL PRE-NATAL VAGCINATION IS AN EFFECTIVE METHOD
TO CONTROL NEONATAL CALF SGOURS.

intestinal lumen.?22* The concentration of secreted antibody
in the intestine is proportional to the systemic antibody in
the calf’s serum,?2 hence high intakes of colostrum antibody
in the first 12-24 hours are important to provide ongoing
protection against neonatal calf scour pathogens.

Continued feeding of colostrum to calves also provides direct
intra-lumenal activity against calf scours pathogens.?528

High antibody levels can be maintained for a number of
weeks in well managed stored colostrum.?9-3%

Effective vaccination, timing of vaccination, calf
management and colostrum management is essential to
maximise protection against calf scours.

THE PRINGIPLES OF MATERNAL VACCINATION

The greater the serum antibody response in the dam the higher the antibody titre in
colostrum and the higher the post suckling antibody level in calf serum.

PREGNANT COW/HEIFER
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The goal of a neonatal scours vaccine is to induce high
serum antibody responses in the dam to ensure high &
protective colostral antibody titres are available to the calf.
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RESTRICTED VETERINARY MEDICINE
FOR ANIMAL TREATMENT ONLY

ScourGuard® 4(K)
Bovine Rotavirus — Coronavirus
Killed Virus and Fscherichia col
CLErin

W0 mL (50 doses)

ScourGuard 4(K) is a premium, broad spectrum, neonatal calf scours vaccine in a tissue
friendly formulation.

ScourGuard 4(K) induces greatly enhanced antibody titres against Rotavirus G6,
Rotavirus G10, E.coli and coronavirus.

ScourGuard 4(K) is the only neonatal calf scours vaccine in New Zealand containing
Rotavirus G6 and G10 for truly broad spectrum Rotavirus protection.

ScourGuard 4(K) ensures maximal antibody titres are available for valuable replacement
calves born in the first months of calving.

PRODUCT PROFILE

For vaccination of healthy, pregnant cows and heifers as an aid in preventing diarrhoea
in their calves caused by bovine rotavirus (serotypes G6 and G10), bovine coronavirus,
and E.coli having the K99 pili adherence factor.

Inactivated vaccine with tissue friendly Quil A adjuvant.

L()I)v ,pIennINodS

100 mL (50 dose) Plastic PET bottles.
Dosage 2 mL by i/m injection in the neck.

Previously unvaccinated heifers or cows should receive two i/m doses at least 3 weeks
apart, with the second dose given 2-12 weeks prior to calving.

Extended inter-vaccination intervals allow the first injection to be given at dry off and
the booster to be given up to 2 weeks before the planned start of calving.

Annual revaccination with a single dose 2-12 weeks prior to each subsequent calving.

ScourGuard 4(K) can be given as an annual booster vaccination to animals vaccinated
with Rotavec® Corona (A8132) in the previous year.




GLINIGALLY PROVEN
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SCOURGUARD STACKS UP UNDER THE MOST SEVERE CHALLENGE.

Pfizer has conducted several efficacy studies using an extremely stringent experimental
challenge model.

This model uses massive infective doses and generally results in higher mortality than
would be seen in a typical scours outbreak.

* Pregnant cows/heifers are given two vaccinations with the booster given 3-6 weeks (range 2-12 weeks) before calving.

* Calves are removed from dams and given first milking colostrum from vaccinated or placebo dams within 6 hours of birth, followed by
milk or colostrum from vaccinated or placebo dams (relative to the age of the calf).

* Group sizes are typically 20 per treatment group vs 20 control calves.
¢ All calves are given an oral challenge with a specific pathogen between 8-12 hours after birth.

¢ Clinical parameters are monitored over the following days.

SUMMARY OF 9 CHALLENGE STUDIES®

(3 x Rotavirus G6, 1 x Rotavirus G10, 1 x Coronavirus, 4 x E.coli)

¢ Significant* reductions in mortality for all four pathogens.

¢ Significant reductions in morbidity and clinical symptoms including scouring, anorexia, depression and dehydration for

all four pathogens.

¢ Significant reductions in faecal shedding of Rotavirus G6, G10 and coronavirus.

MORTALITIES ACROSS ALL STUDIES
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*Unless otherwise specified, all significant differences quoted in
this document are at the 95% confidence level (p<0.05).
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GENERATING
HYPER-IMMUNITY

ScourGuard 4(K) induces rapid, greatly enhanced, broad spectrum and long lasting
antibody responses in serum and colostrum.

STUDY NO. 1814

Investigator AgResearch

Locations Massey University Palmerston North, Apiti (Manawatu) and Ashburton
Study Animals 35 pregnant R2 heifers per group

Control Placebo injections

SG 4(K) 4 weeks  ScourGuard 4(K), vaccinated 7 and 4 weeks prior to calving

SG 4(K) 13 weeks ScourGuard 4(K), vaccinated 16 and 13 weeks prior to calving

Outcomes Serum antibody responses for all pathogens measured up to 2 weeks prior to calving.

First milking colostrum titres measured for all pathogens.

SERUM ANTIBODY

For all target pathogens; Peak serum titres were achieved within 14 days of the booster vaccination.
Serum titres gradually declined over the following 3 months, but remained significantly elevated

ROTAVIRUS G6 HEIFER SERUM ANTIBODY RESPONSE
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compared to controls. (Results for Rotavirus G6 shown below - representative of all target pathogens).

COLOSTRUM ANTIBODY

For all target pathogens;

Colostrum titres for both ScourGuard 4(K)
groups were significantly elevated compared
to controls. Significantly higher titres were
observed in the cows boosted 4 weeks
before calving compared to cows boosted
13 weeks before calving. Colostrum antibody
titres in heifers boosted 13 weeks before
calving were similar to or above titres shown
to be protective in ScourGuard challenge
studies for G6, G10 and coronavirus.3

CALF SERUM ANTIBODY

After feeding to calves (n=44), significant
increases in BRV G6, G10 and E.coli
serum titres were seen with titres for

all pathogens above those shown to be
protective in calf challenge studies.3232
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SUPERIOR PROTECTIVE
ANTIBODY RESPONSES

When compared to a reference vaccine (Rotavec Corona), ScourGuard 4(K) induces
significantly higher antibody titres against the main target pathogens, Rotavirus and E.coli.

STUDY NO. 207%

Investigator AgResearch
Locations Massey University Palmerston North

Study Animals 105 pregnant R2 heifers

Groups Control (n=15)
Rotavec Corona (RC) (n=30)
ScourGuard 4(K) (SG)* (n=30)

ScourGuard 4(K) (SG)* (n=30)

Outcomes
(All boosters given on day 0).

Saline

2mL i/m, single injection

2mL i/m, 2 shots, 3 weeks apart
2mL i/m, 2 shots, 9 weeks apart

Serological response for each pathogen to 9 weeks after booster vaccination.

*Results for both ScourGuard 4(K) groups were identical with no significant differences and are presented as one dataset from the

60 heifers combined.

TOTAL ANTIBODY PRODUCTION

Il ScourGuard 4(K)
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[ Control
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Rotavirus G6 Rotavirus G10

E.coli Coronavirus

TOTAL ANTIBODY PRODUCTION (DAY 0 - 63)

ROTAVIRUS G6

* ScourGuard 4(K) 1.6 x Rotavec Corona (p<0.0004).

ROTAVIRUS G10

* ScourGuard 4(K) 2.1 x Rotavec Corona (p<0.0001).

EcoLl

e ScourGuard 4(K) 2.5 x Rotavec Corona (p<0.0001).

* Rotavec Corona 4.2 x ScourGuard 4(K) (p<0.0001).

ROTAVIRUS G6

¢ ScourGuard 4(K) was significantly
higher than Rotavec Corona at 10
days and 3 weeks post vaccination.

* No significant differences from 6
weeks post vaccination.

ROTAVIRUS G10

¢ ScourGuard 4(K) significantly
higher than Rotavec Corona from 10
days to 9 weeks post vaccination.

* Rotavec Corona showed no
significant differences vs controls
at any time point.

ECOLI

e ScourGuard 4(K) was significantly
higher than Rotavec Corona on days
10 and 21 post vaccination.

CORONAVIRUS

¢ Rotavec Corona was significantly
higher than ScourGuard 4(K)
from 10 days to 9 weeks after
vaccination.
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SAFE AND TISSUE FRIENDLY

SCOURGUARD VACGINES HAVE BEEN USED IN THE UNITED STATES
FOR MANY YEARS WITH A HISTORY OF SAFE AND EFFECTIVE USE IN
CONTROLLING CALF SCOURS.

Safety was also monitored in all New Zealand studies, and ScourGuard 4(K) was found
to be safe and very well tolerated.

STUDY NO. 189%

Investigator AgResearch
Locations Massey University Palmerston North

Study Animals 39 pregnant R2 heifers

Groups Control (n=19) placebo adjuvant injections
ScourGuard 4(K) (n=20) 4mLi/m (Overdose)
then 2mL i/m, 3 weeks later
then 2mL i/m, 3 weeks later (2x repeat dose)

RESULTS

 Mild transient pyrexia, approximately 0.5°C for 1-2 days.
* No palpable lesions in ScourGuard 4(K) vaccinated heifers.
¢ No adverse effects.

SUPERIOR SAFETY AND TOLERANCE

TISSUE TOLERANCE INJECTION SITE LESIONS
ScourGuard 4(K) was compared to a B o e i)
reference vaccine, Rotavec Corona. 20 = e
s 15
STUDY NO. 207 2
Investigator AgResearch v
Locations Massey University Palmerston North 5
Study Animals Pregnant R2 heifers
Groups Control (n=15) saline 0 DAY 10 ‘ DAY 21
Rotavec Corona (n=30) 2mL i/m, single injection
ScourGuard 4(K) (n=60) 2mL i/m, 2 shots 3 or 9 weeks apart
Outcomes Palpable and visual injection site reactions were recorded.

RESULTS

ScourGuard 4(K) tolerance was significantly better than Rotavec Corona at day 10 (p=0.004) and day 21 (p<0.02) post vaccination.

OCCUPATIONAL SAFETY AND HEALTH

ScourGuard 4(K) does not contain an oil-based adjuvant and may be administered through standard vaccination guns.

There are no specific occupational safety and health issues associated with ScourGuard 4(K) and standard precautions
should be taken to avoid skin or eye contact.

JONVHI101
8 A13YS



ANNUAL BOOSTER ScourGuard® 4(K)

VACGINATION BOOSTING ScourGuard® 4(K)

STUDY NO. 198¢

Investigator AgResearch
Locations Massey University Palmerston North

Study Animals 38 Pregnant R3 heifers, vaccinated 12 months previously

Groups Controls (n=12) Placebo injection
ScourGuard 4(K) (n=26) 2mL i/m, single injection
Outcomes Serological antibody response for each pathogen.

RESPONSE TO PRIMARY AND BOOSTER VACCINATION

8192
14 days post primary course
[0 14 days post annual booster
2048 —
=
[=
a
8 5121
E
3
=
o 1281
i
CATTLE PREVIOUSLY VACCINATED WITH SCOURGUARD 4(K) :
REQUIRE A SINGLE ANNUAL BOOSTER VACCINATION 2-12 WEEKS 21
BEFORE CALVING.

8
' BRVG6 | BRVGL0 | Coronavirus | E.coli K99

In seasonal calving herds booster vaccination can be timed to match the calving spread
and herd management practlces. Booster vaccination 2 weeks before the planned start of A single annual booster injection with ScourGuard 4(K) results in serum antibody titres which are equivalent to the
calving will protect all calves born in the first 10 weeks of calving. maximum titres seen following the two shot primary course, for all pathogens.

The response to annual booster vaccination was studied in NZ cows.
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ANNUAL BOOSTER ScourGuard” 4(K)

VAGCINATION BOOSTING Rotavec Corona

RESULTS FOR ROTAVIRUS G6 & G10

ROTAVIRUS G6 ROTAVIRUS G6 RESPONSE TO ANNUAL BOOSTER VACCINATION
3500
 ScourGuard 4(K) significantly higher % 2000 P
than Rotavec Corona on day 21 post E
vaccination g 0
E 2000 _— u
* No significant differences at day 42. g o — - S‘
E 1000
3
2 500
0 T T T T T 1
0 7 14 21 28 35 42
I ScourGuard 4(K) DAY
M Rotavec Corona
[ Control
ROTAVIRUS G10 ROTAVIRUS G10 RESPONSE TO ANNUAL BOOSTER VACCINATION
2500
» ScourGuard 4(K) significantly higher w /\
than Rotavec Corona on day 21 and 42 § 2000 \
. . o
ScourGuard 4(K) can be given as an annual booster vaccination to animals vaccinated post vaccination (p<0.01). 5 1500 .
with Rotavec Corona (A8132) in the previous year. * Rotavec Corona showed no anamnestic : _ / -
response to G10 and no significant g | == S T
differences vs controls at any time point. 2 500
STUDY NO. 200" yHmeP 2
Investigator AgResearch 0 T T T ‘ ‘ ‘
0 7 14 21 28 35 42
Locations Dunsandel, Canterbury B ScourGuard 4(K) DAY
Study Animals 73 pregnant R3 cows, vaccinated 12 months previously with Rotavec Corona : z;’;j‘r’j Gorona
Groups Controls (n=15) Saline injections
Rotavec Corona (n=29) 2 mLi/m, single injection
ScourGuard 4(K) (n=29) 2 mL i/m, single injection
Outcomes Serum antibody responses for all pathogens measured up to 6 weeks post vaccination.

RESULTS FOR E.COLI 3. CORONAVIRUS

ScourGuard 4(K) induced titres at least equivalent to the protective antibody titres seen following ScourGuard 4(K) booster
vaccination of cows previously vaccinated with ScourGuard 4(K).




MAKIMISING EFFIGACY

WITH ScourGuard® 4(K)

STUDIES SHOW THAT MAXIMUM ANTIBODY TITRES IN
SERUM ARE GENERATED VERY RAPIDLY, WITHIN 10 DAYS
OF VACCINATION, AND MAXIMUM COLOSTRUM TITRES ARE
GENERATED WHEN THE BOOSTER VACCINATION IS GIVEN
WITHIN 12-28 DAYS OF CALVING.™ 2134

Therefore to ensure the maximum amount of antibody is available to the calf in colostrum,
seasonal calving herds should be vaccinated 2-4 weeks before the planned start of calving.

This ensures the following practical benefits:
* All calves born in the first 8-10 weeks of calving receive protective colostrum titres*.

* Valuable replacement calves receive the highest antibody titre colostrum:
- which provides maximum protection to early born calves
- and minimises any potential pathogen load in the calf barn for later born calves.

ROTAVIRUS G6
7000

Maximum antibody
6000 available for
replacement

5000 // \g/ calves
e f

e
0 . . _ .

7 14 21 28 35 42 49 56 63
DAY

GEOMETRIC MEAN ANTIBODY TITRE

J

M ScourGuard 4(K)
Il Rotavec Corona
[ Control

* Calves should be collected twice daily and fed fresh, first milking, hyperimmune ScourGuard 4(K) colostrum. Aim for 2 Litres within
6 hours and a total of 4 Litres (or approximately 10% of bodyweight) within 12 hours of birth.
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