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Study Type Efficacy 
Pertaining to  West Nile Virus (WNV) 
Study Purpose Demonstration of twelve month duration of immunity against disease 

caused by WNV 
Product Administration  Two doses, administered intramuscularly, 25 days apart 
Study Animals  30 horses (20 vaccinates, 10 placebo controls) 4-5 months of age 
Challenge Description  West Nile Virus was administered at 380 days  (10 vaccinated and 5 

placebo control animals) or 408 days (10 vaccinated and 5 placebo 
control animals) post-final vaccination. 

Interval observed after 
challenge 

Horses were observed twice daily for 14 days post-challenge and 
once daily for an additional 7 days post-challenge. 

Results 
 
 
 
 
 
 
 
 

An animal was considered affected by challenge if it developed 
neurological disease, as measured by mortality and microscopic 
evidence of virus-induced brain disease (histopathology). 
 
Animals were also monitored for viremia (detection of WNV in 
the blood). 
 
Results are summarized as follows: 
Outcome Controls Vaccinates 
Mortality 7/10 (70%) 1/20 (5%) 
Viremia at least one day 10/10 (100%) 2/20 (10%) 

 
See raw data on following pages. 

USDA Approval Date September 3, 2010 
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Treatment # 

Died or 
Euthanized due 

to disease 
severity 

Severity Histopathological lesions 

Medulla Pons 

Controls 
(10 horses) 

1 Yes 3 3 
2 Yes 3 3 
3 Yes 3 3 
4 Yes 3 3 
5 Yes 3 3 
6 Yes 2 2 
7 Yes 1 1 
8 No 1 1 
9 No 1 1 
10 No 1 0.5 

Vaccinates 
(20 horses) 

1 Yes 3 3 
2 No 2 0.5 
3 No 1 1 
4 No 1 0.5 
5 No 1 0.5 
6 No 1 0.5 
7 No 0.5 0.5 
8 No 0.5 0.5 
9 No 0.5 0 
10 No 0 0.5 
11 No 0 0 
12 No 0 0 
13 No 0 0 
14 No 0 0 
15 No 0 0 
16 No 0 0 
17 No 0 0 
18 No 0 0 
19 No 0 0 
20 No 0 0 

 
Scoring of histopathological lesions: 

0 = No significant lesions. 
0.5 = Rare, small, multifocal glial nodules scattered throughout the parenchyma. 
1 = Mild, nonsuppurative encephalitis characterized by mild multifocal perivascular cuffs with 

lymphocytes and plasma cells and a rare neutrophil and scattered multifocal glial nodules composed 
of glial cells with a few mononuclear inflammatory cells.  Occasionally within this grade, there may 
be minimval perivascular cuffing and more moderate scattered glial nodules. 

2 = Moderate nonsuppurative encephalitis characterized by moderate lymphoplasmacytic perivascular 
cuffs around many vessels and multifocal accumulations of glial nodules scattered throughout the 
parenchyma. 

3 = Severe nonsuppurative encephalitis characterized by severe and thick lymphoplasmacytic 
perivascular cuffing with multiple scattered glial nodules throughout the parenchyma. 
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Study Type Efficacy 
Pertaining to  West Nile Virus 
Study Purpose Demonstration of efficacy against WNV 
Product Administration  Two doses, administered intramuscularly 21 days apart 
Study Animals  28 horses (19 vaccinates, 9 placebo controls) 4-5 months of age 
Challenge Description  West Nile Virus was administered intrathecally at 14 days (to 10 

vaccinated and 5 placebo control animals) and 28 days (to 9 
vaccinated and 4 placebo control animals) after the second  
vaccination 

Interval observed after 
challenge 

Horses were bled on the day of challenge, twice daily for 6 days 
post-challenge, once daily for an additional 4 days post-challenge, 
and on day 14 post-challenge 

Results The primary outcome was viremia (detection of WNV in the 
blood).  While the test method was quantitative, an animal was 
considered to be positive (affected by challenge) if any virus was 
detected in the blood on one or more occasions post-challenge. 
 
The number of animals positive for (affected by) viremia at least 
once is summarized as follows: 

Controls Vaccinates 
8/9 (89%) 1/19 (5%) 

 
See raw data on the following page. 

USDA Approval Date August 25, 2008 
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Study Type Efficacy 
Pertaining to  West Nile Virus (WNV) 
Study Purpose Demonstration of six month duration of immunity against WNV 
Product Administration  Two doses, administered intramuscularly 21 days apart 
Study Animals  30 horses (20 vaccinates, 10 placebo controls) 4-5 months of age 
Challenge Description  Challenge by West Nile Virus was administered at 180 days 

(Challenge Group 1: 10 vaccinated and 5 placebo control animals) 
or 243 days (Challenge Group 2:  10 vaccinated and 5 placebo 
control animals) after second vaccination 

Interval observed after 
challenge 

Horses were bled on the day of challenge, twice daily for 6 days 
post-challenge, once daily for an additional 4 days post-challenge, 
and on day 14 post-challenge 

Results The primary outcome was viremia (detection of WNV in the 
blood).  While the test method was quantitative, an animal was 
considered to be positive (affected by challenge) if any virus was 
detected in the blood on one or more occasions post-challenge. 
 
The number of animals positive for viremia  at least once 
(affected) is summarized as follows: 

Challenge 
Group 

Controls Vaccinates 

1 5/5 (100%) 2/10 (20%) 
2 5/5 (100%) 4/10 (40%) 

Combined 10/10 (100%) 6/20 (30%) 
 
See raw data on the following page. 
 

USDA Approval Date October 21, 2009 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose To demonstrate safety in pregnant mares under field conditions at 

two different test sites 
Product 
Administration  

Two intramuscular doses, given 16-28 days apart. 54 pregnant mares 
were injected with placebo and 325 pregnant mares were vaccinated 
with test product. 

Study Animals  Three hundred seventy-nine pregnant mares at two locations were 
included in the study.  The mares were confirmed to be pregnant by 
serum hormonal evaluation on the day of the first vaccination. 

Challenge 
Description  

Not applicable 

Interval observed 
after vaccination 

1st and 2nd trimester: Mares observed immediately after vaccination 
and daily for overall health and for abortion. Resulting foals were 
observed daily for 7 days following birth. 
3rd trimester: Mares observed immediately after vaccination and 
daily for overall health and for abortion. Resulting foals were 
observed daily for 30 days following birth. 

Results Results shown on next page 
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Results Study 2013-PM-1009 
North Dakota Site: 

Group Vaccinated Confirmed 
Pregnant 

Foals Parturition 
Rate 

1st trimester/ 
product 

143 127 114 90% 

1st trimester/ 
placebo 

59 54 49 91% 

2nd trimester/ 
product 

6 6 6 100% 

3rd trimester/ 
product 

140 117 117 100% 

Total –  
all animals 

348 304 286 94% 

Total –  
product only 

289 250 237 95% 

Total –  
placebo only 

59 54 49 91% 

 
Study 2013-PM-1009 
Misssouri Site: 

Group Vaccinated Confirmed 
Pregnant 

Foals Parturition 
Rate 

2011 3rd 
trimester 

5 5 5 100% 

2012 1st 
trimester 

1 1 1 100% 

2012 2nd 
trimester 

53 43 39 91% 

2012 3rd 
trimester 

26 26 25 96% 

Total –  
product 

85 75 70 93% 

 
Study 2014-PM-1009 
North Dakota Site: 

Group Vaccinated Confirmed 
Pregnant 

Foaled Parturition 
Rate 

Foals 
Survived to 
End of 
Observation 
Period 

2nd 
trimester 
vaccinated 

52 52 52 100% 51* 

3rd 
trimester 
vaccinated 

69 69 67** 97.1% 67 

*Lost foal affirmed by study cooperator to be due to causes other than vaccination. 
**One mare died due to causes other than vaccination, as affirmed by study 
cooperator. 
All other foals were normal and healthy 

USDA Approval Date September 12, 2014 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose To demonstrate safety under field conditions  
Product 
Administration  

Two doses, administered intramuscularly 3 – 4 weeks apart 

Study Animals  556 horses, including 438 foals between 2 months and approximately 1 year 
of age 

Challenge 
Description  

Not applicable 

Interval 
observed after 
challenge 

Not applicable 

Results Horses were observed at least daily following each vaccination, until 
resolution of any observed reactions. Observations ended 14 days after the 
second vaccination. 
There were no systemic reactions observed at any of the sites.  One horse died 
from causes affirmed by licensee not associated with vaccination. 
Scoring Method for Injection Site Reactions: 
0 = No reaction 
1 = Localized swelling at or near the injection site which is not visible; 
detectable only by palpation. Not painful. 
2 = Localized visible swelling at or near the injection site. Not painful. 
3 = Localized visible swelling at or near the injection site. Raised, 
circumscribed and painful when palpated. 
 
Local injection site reactions are summarized below across the sites: 

Site 

Total 
Number 

Of 
Vaccinat

es 

Number Of 
Vaccinates 

Administere
d  2 doses 

Vaccinates With 
Transient 

Injection Site 
Swelling 

Number Of 
Normal 

Vaccinates 

After 
1st dose 

After 
2nd dose 

After  
1st dose 

After 
2nd dose 

Missouri 315 314 3 
(1.0%) 

9 
(2.9%) 

312 
(99.0%) 

305 
(97.1%) 

Oklahoma 110 110 1 
(0.9%) 

2 
(1.8%) 

109 
(99.1%) 

108 
(98.2%) 

Texas 131 131 0 
(0%) 

0 
(0%) 

131 
(100%) 

131 
(100%) 

Total 556 555 4 
(0.7%) 

11 
(2.0%) 

552 
(99.3%) 

544 
(98.0%) 

 
Results from each site are summarized on the following page. 
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Missouri Site: 

Summary Number Of  
Vaccinates 

Number Of 
Vaccinates 

Administered  
2 doses 

Vaccinates With 
Transient Injection 

Site Swelling 

Number Of Normal 
Vaccinates 

Age After 
1st dose 

After 
2nd dose 

After 
1st dose 

After 
2nd dose 

2-4 months 55 55 0 0 55 55 
5-7 months 8 8 0 0 8 8 
8-11 months 1 1 0 0 1 1 

1 year 170 170 1 2 169 168 
≥ 2 years 81 80 2 7 79 73 

Total 315 314 3 9 312 305 
 
 

 
 
Oklahoma Site: 

Summary Number Of 
Vaccinates 

Number Of 
Vaccinates 

Administered  
2 doses 

Vaccinates With 
Transient Injection 

Site Swelling 

Number Of Normal 
Vaccinates 

Age After 
1st dose 

After 
2nd dose 

After 
1st dose 

After 
2nd dose 

4-6 months 49 49 1 1 48 48 
1 year 25 25 0 1 25 24 

≥ 2 years 36 36 0 0 36 36 
Total 110 110 1 2 109 108 
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Texas Site: 

Summary Number Of 
Vaccinates 

  

Number Of 
Vaccinates 

Administered  
2 doses 

  

Vaccinates With 
Transient 

Injection Site 
Swelling 

Number Of Normal 
Vaccinates 

Age After 
1st dose 

After 2nd 
dose 

After 1st 
dose 

After 2nd 
dose 

7-9 months 130 130 0 0 130 130 
≥ 2 years 1 1 0 0 1 1 

Total 131 131 0 0 131 131 
 
 
USDA Approval 
Date 

September 14, 2009 
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