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Study Type Efficacy 
Pertaining to  Bovine viral diarrhea virus type 1 (BVDV1) 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

BVDV1 
Product Administration   
Study Animals   
Challenge Description  Non-cytopathic BVDV1b NY-1 
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 06/27/2005 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus, type 1 (BVDV 1)  
Study Purpose Demonstrate at least 9-month duration of immunity against 

respiratory disease caused by BVDV 1 
Product Administration  One dose administered subcutaneously (SC) 
Study Animals  20 vaccinates and 10 control calves, 5 months of age and 

seronegative for BVDV1 and BVDV 2 (serum neutralizing 
antibody titer <1:2) 

Challenge Description  BVDV 1 virus (non-cytopathic type 1b strain New York-1) 
administered 279 days following vaccination 

Interval observed after 
challenge 

Animals were observed for 14 days following challenge. Blood 
samples were collected for virus isolation on Study days 278 to 
293, excluding 279 and white blood cell count on Study days 277 
through 289, excluding 280. 

Results Calves were considered affected by BVDV respiratory disease if 
they developed leukopenia defined as 40% decrease in white 
blood cell from pre-challenge baseline. The number of animals 
with BVD Viremia was also determined following challenge.   
 

 Viremia Leukopenia 
Controls 9/10 (90%) 7/10 (70%) 
Vaccinates 0/20 (0%) 0/20 (0%) 

 
   
See attached pages for individual animal data. 

USDA Approval Date 01/26/2011 
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Virus Isolation from Blood (Viremia) 
 

Animal 
ID 

Study Days (Challenge was on Day 279) 
 

278 280 281 282 283 284 285 286 287 288 289 290 291 292 293 
CONTROLS 

75 No No No No No Yes Yes Yes Yes No No No No No No 
78 No No No  Yes No No Yes Yes Yes Yes No No No No No 
82 No No No No No No No Yes Yes Yes No No No No No 
87 No No No No No Yes Yes Yes Yes Yes Yes No No No No 
88 No No No No No No Yes Yes Yes No No No No No No 
91 No No No No No No Yes Yes Yes No No No No No No 
98 No No No No No No No No No No No No No No No 
99 No No No No No No Yes Yes Yes Yes No No No No No 
102 No No No No No No Yes No Yes No No No No No No 
103 No No No No No No Yes Yes No No No No No No No 

VACCINATES 
73 No No No No No No No No No No No No No No No 
74 No No No No No No No No No No No No No No No 
76 No No No No No No No No No No No No No No No 
77 No No No No No No No No No No No No No No No 
79 No No No No No No No No No No No No No No No 
83 No No No No No No No No No No No No No No No 
84 No No No No No No No No No No No No No No No 
85 No No No No No No No No No No No No No No No 
90 No No No No No No No No No No No No No No No 
92 No No No No No No No No No No No No No No No 
94 No No No No No No No No No No No No No No No 
95 No No No No No No No No No No No No No No No 
96 No No No No No No No No No No No No No No No 
100 No No No No No No No No No No No No No No No 
101 No No No No No No No No No No No No No No No 
104 No No No No No No No No No No No No No No No 
105 No No No No No No No No No No No No No No No 
107 No No No No No No No No No No No No No No No 
108 No No No No No No No No No No No No No No No 
109 No No No No No No No No No No No No No No No 

Yes=positive for BVD 1 virus isolation; No=negative for BVD 1 virus isolation 
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Leukopenia (40% drop in WBC* from baseline) 

 
Animal 

ID 
Study Days (Challenge was on day 279) 

 
281 282 283 284 285 286 287 288 289 

CONTROLS 
75 No Yes Yes Yes Yes Yes Yes No No 
78 No Yes No No No No No No No 
82 No No No No No No No No No 
87 No No No No No No No No No 
88 No No No No No Yes No No No 
91 No Yes No No No No No No No 
98 No No No No Yes No No No No 
99 No Yes No No No No No No No 
102 No Yes No No No No No No No 
103 No No No No No No No No No 

VACCINATES 
73 No No No No No No No No No 
74 No No No No No No No No No 
76 No No No No No No No No No 
77 No No No No No No No No No 
79 No No No No No No No No No 
83 No No No No No No No No No 
84 No No No No No No No No No 
85 No No No No No No No No No 
90 No No No No No No No No No 
92 No No No No No No No No No 
94 No No No No No No No No No 
95 No No No No No No No No No 
95 No No No No No No No No No 
100 No No No No No No No No No 
101 No No No No No No No No No 
104 No No No No No No No No No 
105 No No No No No No No No No 
107 No No No No No No No No No 
108 No No No No No No No No No 
109 No No No No No No No No No 

* WBC = Whole blood cells; Yes=presence of Leukopenia; No=no presence of Leukopenia 
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White Blood Cell Counts (x 1000 cells/µL) 

 
Animal 

ID 
Study Days (Challenge was on Day 279) 

 
277 278 279 281 282 283 284 285 286 287 288 289 

CONTROLS 
75 11.1 10.6 10.4 10.8 5.8 6.2 6.3 6.2 5.2 5.8 7.1 8.1 
78 10.8 8.4 9.3 10.0 5.4 6.4 7.5 6.8 6.1 6.8 9.2 7.5 
82 10.6 8.9 9.1 9.4 7.4 8.0 7.1 6.4 7.7 7.5 9.3 9.0 
87 9.0 7.9 7.8 7.9 6.6 6.0 5.7 5.9 5.9 6.4 8.4 7.1 
88 10.4 10.7 9.3 8.4 6.7 6.3 6.5 6.5 5.6 8.7 10.2 8.5 
91 11.6 10.8 10.8 11.6 5.7 7.8 8.3 8.0 8.3 10.9 10.8 11.7 
98 9.9 8.7 9.8 10.4 6.1 6.0 6.9 5.6 6.1 9.1 10.8 10.9 
99 8.5 8.7 8.1 9.0 4.8 5.5 5.9 5.6 6.1 5.9 6.5 7.5 
102 11.6 9.9 9.4 10.6 4.9 7.5 10.8 6.7 7.1 8.7 9.4 9.4 
103 8.8 7.6 7.4 9.1 6.4 5.4 5.1 5.3 5.6 7.3 9.0 8.6 

VACCINATES 
73 8.0 7.5 6.8 7.2 6.9 5.9 5.7 6.6 7.0 8.1 8.9 7.6 
74 10.4 10.8 10 10.7 12.5 11.9 9.6 9.1 9.4 10.3 11.4 11.3 
76 11.0 10.0 10.5 10.8 12.1 12.2 11.9 11.4 12.3 12.6 11.0 11.5 
77 12.1 12.3 11.7 11.2 11.0 9.4 9.0 9.2 9.9 12.4 10.5 11.3 
79 16.5 14.6 14.8 15.3 15.3 13.5 12.8 12.6 13.4 16.2 19.0 13.8 
83 10.8 10.1 10.5 12 11.5 10.1 10.4 13.2 13.6 15.2 15.1 14.3 
84 15.0 11.2 10.0 10.5 10.6 11.4 11.0 11.3 12.6 12.6 13.7 11.9 
85 11.3 10.7 11.2 12.7 11.0 9.6 9.6 10.2 10.3 13.2 13.3 11.6 
90 9.7 10.5 10.0 10.2 10.2 10.3 8.3 9.2 9.7 10.2 10.1 9.5 
92 12.0 10.8 11.6 11.2 10.6 8.6 9.3 9.8 11.7 12.6 12.4 11.7 
94 10.1 9.1 9.0 10.7 11.2 8.2 8.8 10.3 10.6 11.9 12.5 11.4 
95 12.9 13.1 11.6 12.6 11.1 11.6 11.2 11.0 11.5 11.9 11.2 10.8 
96 14.2 15.1 15.7 17.2 13.8 12.3 11.3 13.6 15.5 16.2 15.9 14.5 
100 8.1 8.0 8.0 8.5 8.1 8.5 8.0 8.8 8.9 9.4 9.0 8.1 
101 10.9 10.0 9.5 10.4 12 9.5 8.9 8.8 10.9 10.9 12.2 11.4 
104 12.8 10.8 10.6 12.3 11.6 12.2 11.6 10.8 12.6 15.0 14.4 14.4 
105 11.7 9.1 10.5 10.8 11.5 10.9 9.6 11.1 10.5 10.7 10.3 9.3 
107 11.8 11.4 11.4 12.6 9.8 9.7 9.0 9.4 11.8 12.2 13.2 11.9 
108 14.3 13.5 12.2 12.3 11.6 11.9 12.2 14.3 14.1 14.1 14.6 13.8 
109 13.5 12.3 11.8 11.7 11.7 12.4 11.8 12.9 13.2 13.2 13.9 12.9 
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Study Type Efficacy 
Pertaining to  Bovine viral diarrhea virus type 2 (BVDV2) 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

BVDV2 
Product Administration   
Study Animals   
Challenge Description  Non-cytopathic BVDV2a strain 24515 
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 06/27/2005 
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Study Type Efficacy 
Pertaining to  Bovine viral diarrhea virus type 2 (BVDV2) 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

BVDV2 in calves. 
Product Administration  One dose was administered intramuscularly. 
Study Animals  Twenty-nine, 3-4-month-old beef calves, 19 vaccinates and 10 

controls. Seronegative (<1:2) to BVDV1 and BVDV2 at 
vaccination.  

Challenge Description  BVDV2a Strain 24515 (non-cytopathic) administered 35 days 
following vaccination. 

Interval observed after 
challenge 

Animals were clinically observed for 15 days following 
challenge. Blood samples were collected daily for 14 and 15 days 
for virus isolation, and white blood cell counts respectively.  

Results Viremia was defined as at least one occasion where virus was 
isolated post-challenge. Leukopenia was defined as ≥ 40% drop 
from baseline measurements at any time post-challenge. Duration 
of clinical signs, including nasal discharge, abnormal respiration, 
lethargy, gauntness, ocular discharge, hypersalivation, diarrhea, 
dehydration, lameness and/or reluctance to move, was evaluated. 
 
Leukopenia and Viremia Results: 
 

Treatment 
Ever Present 

 
Leukopenia Viremia 

Controls 10/10 (100%) 10/10 (100%) 
Vaccinates 0/19 (0%) 2/19 (10.5%) 

 
Duration of clinical signs: 
 

Group Min. Q1 Median Q3 Max. 
Controls 0 6 9 13 16 
Vaccinates 0 0 1 4 12 

 
See attached pages for individual animal data. 
 

USDA Approval Date 7/17/2008 
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Clinical Disease: 
 

Treatment ID Day 
36 

Day 
37 

Day 
38 

Day 
39 

Day 
40 

Day 
41 

Day 
42 

Day 
43 

Day 
44 

Day 
45 

Day 
46 

Day 
47 

Day 
48 

Day 
49 

Day 
50 

Day 
51 

Controls 

14 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 
16 0 0 1 1 1 1 0 0 1 1 2 2 2 2 2 2 
21 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
27 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 
30 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 
35 0 0 0 1 1 0 1 1 1 1 1 2 2 2 2 2 
36 0 0 0 0 0 0 0 1 1 1 1 1 0 0 1 0 
37 0 0 0 0 0 0 1 1 1 0 1 2 2 2 2 2 
40 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 
54 1 0 0 0 1 1 0 0 1 1 1 2 2 2 2 2 

Vaccinates 

02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
03 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 
04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
07 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
13 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 
25 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 
28 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
32 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
39 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 
41 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 
43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
46 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
53 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 

0= Normal animal: no clinical signs. 1= Nonspecific clinical signs: clinical signs are not specific for acute BVDV infection. Clinical signs may include 
nasal discharge, abnormal respiration and mild lethargy. 2= Acute BVDV clinical disease: Clinical signs are moderate in degree and specific for acute 
BVDV infection. Clinical signs may include nasal discharge, abnormal respiration, lethargy, gauntness, ocular discharge, hypersalivation, diarrhea, 
dehydration, lameness and/or reluctance to move. 
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Leukopenia: 
 

Treatment ID 
Leukopenia (yes / no) 

Day 
36 

Day 
37 

Day 
38 

Day 
39 

Day 
40 

Day 
41 

Day 
42 

Day 
43 

Day 
44 

Day 
45 

Day 
46 

Day 
47 

Day 
48 

Day 
49 

Day 
50 

Controls 

14 N N N N N N N N Y Y Y Y Y Y Y 
16 N N Y Y Y Y Y Y Y Y Y Y Y Y Y 
21 N N N Y Y Y Y Y Y Y Y Y Y Y N 
27 N N Y Y Y Y Y Y Y N Y Y Y Y N 
30 N N N N N N N N N N N N Y Y N 
35 N N N N N N Y Y Y Y Y Y Y Y N 
36 N N Y Y Y Y Y Y Y Y Y Y Y Y N 
37 N N Y Y Y Y Y Y Y Y Y Y Y Y Y 
40 N N Y Y Y Y Y Y Y Y Y N N N N 
54 N N Y Y Y Y Y Y Y Y Y Y Y Y Y 

Vaccinates 

02 N N N N N N N N N N N N N N N 
03 N N N N N N N N N N N N N N N 
04 N N N N N N N N N N N N N N N 
05 N N N N N N N N N N N N N N N 
06 N N N N N N N N N N N N N N N 
07 N N N N N N N N N N N N N N N 
13 N N N N N N N N N N N N N N N 
25 N N N N N N N N N N N N N N N 
28 N N N N N N N N N N N N N N N 
29 N N N N N N N N N N N N N N N 
32 N N N N N N N N N N N N N N N 
34 N N N N N N N N N N N N N N N 
39 N N N N N N N N N N N N N N N 
41 N N N N N N N N N N N N N N N 
43 N N N N N N N N N N N N N N N 
44 N N N N N N N N N N N N N N N 
45 N N N N N N N N N N N N N N N 
46 N N N N N N N N N N N N N N N 
53 N N N N N N N N N N N N N N N 

Y= Yes for a 40% or greater drop in white blood cell count. N= No for a 40% or greater drop in white blood cell count. 
 

Trt 
ID 

Individual Animal White Blood Cell Counts (x 1000/uL) 
Day 
33 

Day 
34 

Day 
35 

Day 
36 

Day 
37 

Day 
38 

Day 
39 

Day 
40 

Day 
41 

Day 
42 

Day 
43 

Day 
44 

Day 
45 

Day 
46 

Day 
47 

Day 
48 

Day 
49 

Day 
50 

Ctrls 14 12.8 12.6 8.7 7.0 7.4 8.5 7.3 7.1 7.9 7.6 6.9 6.7 5.4 5.7 5.2 4.0 3.6 5.0 
16 16.5 16.3 16.0 15.7 14.1 9.1 7.8 6.4 5.8 5.4 4.8 4.6 4.2 4.1 4.2 4.2 3.9 4.2 
21 12.2 12.3 10.8 11.1 10.5 7.7 6.8 5.4 5.3 4.7 5.1 6.3 6.8 5.2 5.4 5.6 5.5 7.1 
27 14.5 14.2 15.6 16.0 13.2 6.1 6.0 6.3 5.4 5.9 5.6 8.5 9.1 7.7 6.4 7.3 8.4 9.7 
30 13.4 11.8 13.0 12.1 11.9 8.1 8.3 8.5 8.4 8.6 10.1 9.3 11.7 8.2 7.7 6.9 7.6 9.0 
35 10.2 11.4 10.5 9.4 8.7 9.2 8.6 7.1 7.4 6.4 5.7 4.0 4.2 4.7 5.3 4.6 4.3 6.9 
36 16.5 16.7 18.4 18.6 17.5 8.0 9.4 8.9 7.8 7.4 6.5 6.1 9.4 8.4 10.1 8.9 10.3 13.7 
37 14.4 14.7 15.1 13.3 11.7 6.6 6.7 5.1 5.9 6.4 4.9 4.7 3.9 3.5 3.6 3.2 2.8 3.2 
40 14.7 13.5 14.7 12.6 10.9 6.4 7.3 5.6 5.0 5.8 5.8 5.8 7.9 7.5 8.6 9.8 8.6 9.8 
54 13.1 12.5 13.9 13.4 12.3 7.5 7.5 7.1 6.0 5.4 4.4 4.3 3.4 2.0 1.5 1.9 1.6 2.3 

Vactes 02 20.0 20.5 20.2 18.8 19.1 19.1 17.5 17.1 15.6 14.0 16.0 14.9 13.8 15.8 16.1 17.1 15.4 17.2 
03 12.2 10.1 9.1 8.0 9.2 9.6 7.5 7.3 6.7 8.2 11.1 14.7 17.4 12.3 11.7 9.7 9.0 10.1 
04 9.8 9.4 9.1 9.8 10.4 11.1 9.2 8.8 9.6 10.1 9.2 10.6 11.0 11.7 10.8 11.1 12.0 13.6 
05 13.9 14.3 14.0 13.2 13.8 11.0 9.7 9.3 9.3 9.0 11.0 11.7 11.8 10.1 11.0 10.5 10.1 11.6 
06 11.1 11.9 10.7 10.6 11.4 10.0 7.4 7.3 8.1 8.7 11.1 8.7 8.4 8.2 10.5 9.7 8.9 9.3 
07 12.7 13.5 13.1 11.4 12.3 12.1 12.1 11.5 10.7 10.8 11.4 11.1 10.9 10.8 11.1 11.3 10.6 11.0 
13 12.5 13.6 14.1 12.4 12.1 12.0 12.0 11.7 12.3 12.0 12.6 13.8 13.5 14.3 15.8 15.3 14.2 16.9 
25 19.7 18.3 16.4 14.4 14.9 16.2 15.4 16.1 16.6 14.8 15.6 17.0 16.5 16.7 15.3 16.8 15.5 17.1 
28 13.4 13.3 13.1 13.5 12.5 12.0 11.9 11.0 12.0 11.8 11.0 10.6 10.2 10.8 11.6 11.7 9.9 11.3 
29 13.8 13.1 13.0 12.2 12.2 12.9 11.8 12.0 11.3 11.2 10.9 11.6 12.4 12.1 13.0 12.9 11.4 12.0 
32 12.5 12.4 12.6 12.9 10.8 10.5 9.3 9.3 9.1 9.9 9.8 11.9 10.8 11.0 11.5 12.4 10.7 11.3 
34 11.7 9.5 10.5 11.7 12.2 11.5 10.3 11.4 9.3 8.8 9.4 8.9 9.0 9.1 9.9 10.6 11.8 12.3 
39 17.2 17.7 15.8 14.7 15.1 14.8 14.3 14.0 14.8 13.3 12.4 12.2 11.7 11.2 11.4 11.1 10.8 11.9 
41 10.7 11.1 11.6 12.3 11.1 11.8 11.3 10.1 11.3 11.5 12.3 12.4 12.0 11.4 11.7 12.4 11.6 12.7 
43 13.4 13.3 12.8 14.3 13.1 13.8 13.0 12.5 10.5 11.1 10.5 12.7 12.8 14.8 14.0 15.0 14.0 13.2 
44 12.3 11.3 11.3 9.9 10.3 10.0 7.5 8.7 7.6 7.5 8.7 8.8 9.4 9.7 10.2 10.3 10.9 11.6 
45 12.9 13.1 12.0 12.9 9.7 10.3 11.2 11.4 10.1 13.1 12.5 13.5 14.3 15.1 13.7 14.1 14.0 14.0 
46 14.1 15.9 12.8 12.5 11.8 13.3 12.1 13.3 13.4 15.6 16.3 14.1 13.2 13.0 12.3 13.5 11.7 11.1 
53 13.5 13.6 13.8 9.9 8.2 10.5 9.5 11.9 8.7 11.5 12.3 11.9 16.5 12.5 12.3 11.3 12.6 13.6 

Trt: Treatment; Ctrls: Controls; Vactes: Vaccinates 
Days 33, 34 and 35 were used to set the baseline for WBC counts 
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Viremia: 
 

Treatment ID 
Virus Isolation (yes / no) 

Day  
36 

Day 
37 

Day 
38 

Day 
39 

Day 
40 

Day 
41 

Day 
42 

Day 
43 

Day 
44 

Day 
45 

Day 
46 

Day 
47 

Day 
48 

Day 
49 

Controls 

14 N N N Y Y Y Y Y Y Y Y Y Y Y 
16 N N Y Y Y Y Y Y Y Y Y Y Y N 
21 N N N N Y Y Y Y Y Y N N N N 
27 N N Y N Y Y Y Y Y Y Y Y N N 
30 N N N N Y Y Y Y Y Y Y N N N 
35 N N Y Y Y Y Y Y Y Y Y Y N N 
36 N N N Y Y Y Y Y Y Y N N N N 
37 N N N Y Y Y Y Y Y Y Y N N N 
40 N N N N Y Y Y Y Y Y Y N N N 
54 N N N Y Y Y Y Y Y Y Y Y Y N 

Vaccinates 

02 N N N N N N N N N N N N N N 
03 N N N N N Y N N N N N N N N 
04 N N N N N N N N N N N N N N 
05 N N N N N N N N N N N N N N 
06 N N N N N N N N N N Y N N N 
07 N N N N N N N N N N N N N N 
13 N N N N N N N N N N N N N N 
25 N N N N N N N N N N N N N N 
28 N N N N N N N N N N N N N N 
29 N N N N N N N N N N N N N N 
32 N N N N N N N N N N N N N N 
34 N N N N N N N N N N N N N N 
39 N N N N N N N N N N N N N N 
41 N N N N N N N N N N N N N N 
43 N N N N N N N N N N N N N N 
44 N N N N N N N N N N N N N N 
45 N N N N N N N N N N N N N N 
46 N -* N N N N N N N N N N N N 
53 N N N N N N N N N N N N N N 

Y= Yes for virus isolation from sample. N= No for virus isolation from sample. * Virus isolation data was not obtained due to loss of sample and it was 
excluded from data analysis. 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus, type 2 (BVDV2)  
Study Purpose Demonstrate at least 9-month duration of immunity against 

respiratory disease caused by BVDV2 
Product Administration  One dose administered subcutaneously (SC) 
Study Animals  20 vaccinates and 10 control calves, 4 to 5 months of age and 

seronegative for BVDV1 and BVDV2 (serum neutralizing 
antibody titer <1:2) 

Challenge Description  BVDV2 virus (non-cytopathic type 2a strain 24515) administered 
280 days following vaccination (Study Day 280) 

Interval observed after 
challenge 

Animals were observed for 16 days following challenge. Blood 
samples were collected for virus isolation on Study Days 279 and 
281-294 and white blood cell count on days 278 through 294, 
excluding 281. 

Results Calves were considered affected by BVDV respiratory disease if 
they died or were humanely euthanized post-challenge. The 
number of animals that developed leukopenia (defined as 40% 
decrease in white blood cell from pre-challenge baseline) and 
BVD viremia was also determined following challenge. Abnormal 
clinical signs were also collected (an animal was considered 
abnormal if the clinical score was ≥ 2). 
 
 Mortality Viremia Leukopenia Abnormal 

Clinical 
Signs 

Controls 6/10  
(60 %) 

10/10 
(100 %) 

10/10  
(100 %) 

10/10  
(1 %) 

Vaccinates 1/20  
(5 %) 

1/20  
(5 %) 

2/20 
 (10 %) 

5/20 
 (25 %) 

 
   
See attached pages for individual animal data. 

USDA Approval Date 01/26/2011 
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Mortality  
 

Animal 
ID 

Study Days (Challenge was on Day 280) 
 

280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 
CONTROLS 

01 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO YES - 
04 NO NO NO NO NO NO NO NO NO NO NO NO YES - - - - 
16 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO YES - 
18 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
26 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
28 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO YES - 
32 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
33 NO NO NO NO NO NO NO NO NO NO NO NO YES - - - - 
35 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
36 NO NO NO NO NO NO NO NO NO NO NO NO YES - - - - 

VACCINATES 
01 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
05 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
06 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
07 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
08 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
10 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
11 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
12 NO NO NO NO NO NO NO NO NO NO NO NO YES - - - - 
13 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
15 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
17 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
19 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
20 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
21 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
23 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
24 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
25 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
30 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
31 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
34 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

 Animal died or was humanely euthanized = YES; Animal survived = NO. 
The yellow highlighted cells indicate “YES” and dead animal.  
-: Animals 1, 12, 4, 16, 28, 33 and 36 died / were humanely euthanized during the challenge phase.  
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Abnormal Clinical Signs  
 

 
Animal 

ID 

Study Days (Challenge was on Day 280) 
 

280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 
CONTROLS    

01 0 0 0 0 0 0 0 0 0 1 2 2 2 2 2 3 - 
04 0 0 0 0 1 1 1 1 1 1 2 2 3 - - - - 
16 0 0 0 0 0 0 0 0 0 0 1 2 2 2 3 3 - 
18 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 
26 0 0 0 0 0 0 0 0 0 0 1 2 2 2 2 1 1 
28 0 0 0 0 0 0 0 0 1 1 2 2 2 2 2 3 - 
32 0 0 0 0 0 0 0 0 0 1 1 2 2 2 2 2 2 
33 0 0 0 0 0 0 1 0 0 1 2 2 - - - - - 
35 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 1 1 
36 0 0 0 0 0 0 0 1 1 1 2 2 3 - - - - 

VACCINATES 
02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 0 1 2 2 3 - - - - 
13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 1 1 0 0 0 0 0 0 0  1  1  1  1 
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clinical scoring:  
0 = Normal animal, no clinical signs; 1 = Nonspecific clinical signs. Clinical signs as a whole are not specific for acute BVD infection and 
may include nasal discharge, abnormal respiration, and mild lethargy; 2 = Acute BVD clinical disease. Clinical signs as a whole are 
moderate in degree and specific for acute BVD infection and may include nasal discharge, abnormal respiration, lethargy, gauntness, 
ocular discharge, hypersalivation, diarrhea, dehydration, lameness and/or reluctance to move; 3 = Severe BVD clinical disease. Clinical 
signs as a whole are severe in degree and specific for acute BVD infection and may include nasal discharge, abnormal respiration, 
lethargy, gauntness, ocular discharge, hypersalivation, diarrhea, excessive bruising, dehydration, recumbency, lameness and/or reluctance 
to move. 
The yellow highlighted cells indicate clinical score ≥ 1. 
-: Animals 1, 4, 12, 16, 28, 33 and 36 died / were humanely euthanized during the challenge phase.  
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Virus Isolation  
 

Animal 
ID 

Study Days (Challenge was on Day 280) 
 

279 281 282 283 284 285 286 287 288 289 290 291 292 293 294 
CONTROLS  

01 NO NO NO NO NO YES YES YES YES YES YES NO NO NO NO 
04 NO NO NO NO YES YES YES YES YES YES YES YES YES - - 
16 NO NO NO YES YES YES YES YES YES YES YES NO NO NO NO 
18 NO NO NO NO NO YES YES YES YES YES YES NO NO NO NO 
26 NO NO NO NO NO YES YES YES YES YES YES NO NO NO NO 
28 NO NO NO NO NO NO YES YES YES YES YES NO YES NO NO 
32 NO NO NO YES YES YES YES YES YES YES YES NO YES NO NO 
33 NO NO NO NO YES YES YES YES YES YES YES NO - - - 
35 NO NO NO NO NO YES YES YES YES YES YES NO NO NO NO 
36 NO NO NO NO NO YES YES YES YES YES YES NO NO - - 

VACCINATES 
02 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
05 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
06 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
07 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
08 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
10 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
11 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
12 NO NO NO NO NO NO NO NO NO NO NO NO NO - - 
13 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
15 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
17 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
19 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
20 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
21 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
23 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
24 NO NO NO NO NO NO NO NO NO NO YES NO NO NO NO 
25 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
30 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
31 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
34 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

YES=positive for BVD 1 virus isolation; NO=negative for BVD 1 virus isolation 
The yellow highlighted cells indicate “YES”. 
-: Animals 1, 4, 12, 16, 28, 33 and 36 died / were humanely euthanized during the challenge phase.  
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Leukopenia (40% drop in WBC* from baseline)  
 

Animal ID Study Days (Challenge was on Day 280) 
 

 282  283  284  285 286 287 288 289 290 291 292 293 294 
CONTROLS 

01 NO YES YES NO YES YES YES YES YES YES YES YES YES 
04 NO NO NO NO NO NO NO YES YES NO NO - - 
16 NO NO YES YES NO YES YES YES YES YES YES YES YES 
18 NO NO YES YES YES YES NO NO NO NO NO NO NO 
26 NO NO YES NO YES NO NO YES YES YES YES YES YES 
28 NO NO NO YES YES NO NO NO NO NO NO NO YES 
32 NO YES NO NO NO NO YES YES YES YES YES YES YES 
33 NO NO YES YES YES YES YES YES YES YES - - - 
35 NO NO YES NO NO NO YES YES NO NO NO NO NO 
36 NO YES NO YES YES YES YES YES YES NO YES - - 

VACCINATES 
02 NO NO NO NO NO NO NO NO NO NO NO NO NO 
05 NO NO NO NO NO NO NO NO NO NO NO NO NO 
06 NO NO NO YES NO NO NO NO NO NO NO NO NO 
07 NO NO NO NO NO NO NO NO NO NO NO NO NO 
08 NO NO NO NO NO NO NO NO NO NO NO NO NO 
10 NO NO NO NO NO NO NO NO NO NO NO NO NO 
11 NO NO NO NO NO NO NO NO NO NO NO NO NO 
12 NO NO NO NO NO NO NO NO NO NO NO - - 
13 NO NO NO NO NO NO NO NO NO NO NO NO NO 
15 NO NO NO YES NO NO NO NO NO NO NO NO NO 
17 NO NO NO NO NO NO NO NO NO NO NO NO NO 
19 NO NO NO NO NO NO NO NO NO NO NO NO NO 
20 NO NO NO NO NO NO NO NO NO NO NO NO NO 
21 NO NO NO NO NO NO NO NO NO NO NO NO NO 
23 NO NO NO NO NO NO NO NO NO NO NO NO NO 
24 NO NO NO NO NO NO NO NO NO NO NO NO NO 
25 NO NO NO NO NO NO NO NO NO NO NO NO NO 
30 NO NO NO NO NO NO NO NO NO NO NO NO NO 
31 NO NO NO NO NO NO NO NO NO NO NO NO NO 
34 NO NO NO NO NO NO NO NO NO NO NO NO NO 

* WBC = Whole blood cells; Yes=presence of Leukopenia; No=no presence of Leukopenia 
The yellow highlighted cells indicate “YES”. 
-: Animals 1, 4, 12, 16, 28, 33 and 36 died / were humanely euthanized during the challenge phase.  
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White Blood Cell Counts (x 1000 cells/μl) 
 

Animal 
ID 

Study Days (Challenge was on Day 280) 
 

 278  279 282  283  284 285  286  287  288  289 290  291 292 293  294 
CONTROLS  

01 12 10.0 15.4 6.0 5.9 6.7 5.7 5.9 5.6 4.1 3.7 3.7 3.9 2.8 2.7 
04 9.6 9.7 20.5 12.3 8.7 8.7 6.7 8.0 7.8 4.0 5.3 5.8 7.8 - - 
16 12 13.3 14.4 10.4 6.2 6.9 7.5 6.8 5.9 4.5 4.2 3.8 4.2 4.1 3.2 
18 9.1 7.5 9.1 5.8 4.0 4.1 3.9 4.3 5.9 5.5 6.1 6.6 6.1 7.3 8.0 
26 10.4 13.5 15.7 9.1 7.0 7.5 6.7 7.4 7.7 6.6 5.6 5.0 5.5 6.9 7.3 
28 8.1 11.2 11.7 10.4 6.1 5.9 5.9 6.7 6.3 6.6 6.0 6.4 7.1 6.2 5.0 
32 14.8 15.0 16.2 7.2 9.3 10.0 9.3 9.9 7.9 5.6 5.0 5.8 5.1 4.9 4.0 
33 10.6 12.5 11.5 7.5 6.1 5.5 5.5 5.7 3.4 2.4 2.5 2.9 - - - 
35 14.7 13.8 14.8 8.9 7.4 9.0 8.5 8.8 8.2 7.5 9.7 10.0 10.2 11.3 12.2 
36 10.2 9.7 11.0 5.1 9.8 5.7 5.4 5.3 5.5 3.9 4.8 6.1 4.8 - - 

VACCINATES 
02 11.2 12.0 12.6 12.4 12.3 9.0 10.2 10.0 11.7 13.2 13.2 12.8 12.6 12.8 13.7 
05 13.4 11.8 13.9 14.8 13.2 13.7 14.1 14 12.4 16.5 16.2 15.4 13.9 15.0 16.4 
06 8.7 9.0 12.5 8.1 6.5 5.4 5.7 8.9 11.3 12.1 12.6 9.9 11.2 11.5 9.5 
07 13.6 14.2 15.1 14.6 13.6 13.3 13.3 14.1 15.1 13.2 14.6 15.5 14.4 15.9 15.8 
08 13.6 12.8 19.9 19.7 17.8 16.2 16.8 17.5 15 15 16.3 16.3 16.5 14.9 18.1 
10 9.2 8.0 10.7 9.4 5.6 5.6 7.1 8.3 9.6 9.9 9.8 9.0 9.5 10.7 11.0 
11 10.6 10.5 12.5 13.0 13.3 11.7 11.3 11.3 11.3 12.0 12.6 12.6 12.8 12.8 13.7 
12 10.2 9.4 10.1 13.2 10.5 10.2 10.2 11.2 14.6 15.5 6.5 6.2 8.5 - - 
13 9.5 11.5 11.5 10.7 9.9 8.3 9.0 9.6 11.2 12.1 11.9 11.3 11.3 10.5 10.3 
15 13.2 14.3 13.6 13.7 10.2 7.6 9.1 12.1 14.5 14.2 13.8 12.7 11.4 12.3 12.3 
17 11.4 12.3 13.1 12.7 12.7 10.1 10.0 11.8 14 13.2 12.8 14.4 12.8 13.8 14.6 
19 9.7 9.6 13.1 11.9 10.2 8.9 9.6 8.9 9.7 10.5 11.1 11.6 11.6 11.5 11.3 
20 12.8 14.2 13.4 14.6 15.8 15.6 12.5 14.1 13.4 12.4 13.8 12.8 15.8 14.0 11.5 
21 13.3 14.6 15.7 15.3 15.3 15.7 16.2 15.1 15.1 14.9 14.8 14.0 15.2 14.8 15.3 
23 8.3 10.2 11.9 10.8 10.9 11.2 11.0 11.3 12.7 14.1 14.3 12.7 11.6 10.8 10.8 
24 12.2 10.7 12.5 12.2 9.3 8.8 11.8 12.5 13.9 14.2 15.8 12.7 13.1 14.3 10.8 
25 17.2 17.4 17 15.6 17.7 16.1 15 14.1 15.5 17.9 16.7 16.7 17.0 17.3 17.9 
30 11.5 10.7 11.6 9.0 7.0 7.4 7.4 9.1 10.8 12.0 11.8 11.3 11.0 10.9 11.7 
31 9.6 8.6 9.3 8.8 7.5 5.9 6.9 8.0 8.7 10.0 11.4 9.2 10.0 10.1 10.5 
34 11.1 11.1 13.3 12.2 8.6 10.1 10.5 11.9 14.6 14.8 16.4 16.1 15.7 14.6 16.1 

-: Animals 1, 4, 12, 16, 28, 33 and 36 died / were humanely euthanized during the challenge phase.  
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Study Type Efficacy 
Pertaining to  Bovine viral diarrhea virus type 1 (BVDV1) 
Study Purpose Demonstrate efficacy against viremia caused by BVDV1 
Product Administration   
Study Animals   
Challenge Description  Non-cytopathic BVDV type 1b strain New York-1 
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 01/26/2011 
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Study Type Efficacy 
Pertaining to  Bovine viral diarrhea virus type 2 (BVDV2) 
Study Purpose Demonstrate efficacy against viremia caused by BVDV2 
Product Administration   
Study Animals   
Challenge Description  Non-cytopathic BVDV type 2a Strain 24515 
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 01/26/2011 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 2 (BVDV 2) 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

BVDV 2  
Product Administration   
Study Animals  Bovine 
Challenge Description  BVDV 2 (Type 2 strain 24515) 
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 04/23/2003 
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Study Type Efficacy 
Pertaining to  Herpesvirus, bovine (IBR) 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

infectious bovine rhinotracheitis 
Product Administration   
Study Animals  Bovine 
Challenge Description   
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time 
of submission. No data are published because this study was 
submitted to USDA-APHIS prior to January 1, 2007, and APHIS 
only requires publication of data submitted after that date. 

USDA Approval Date 01/08/2001 
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Study Type Efficacy 
Pertaining to  Infectious Bovine Rhinothracheitis (IBR) virus 
Study Purpose Demonstrate a duration of immunity of at least 280 days against 

respiratory disease caused by IBR virus 
Product Administration  One dose administered subcutaneously 
Study Animals  20 vaccinated and 10 control calves, four to five months of age, 

seronegative to IBR 
Challenge Description  IBR virus administered 280 days post-vaccination 
Interval observed after 
challenge 

Animals were observed daily for 14 days following challenge 

Results IBR disease was the efficacy variable. IBR disease was defined 
as whether an animal ever exhibited one of the following clinical 
signs: depression, mucopurulent nasal discharge, and/or 
increased respiratory effort and sounds. 
 
IBR disease: 
Controls: 10/10 (100%) 
Vaccinates: 0/20 (0%) 
 
See individual data attached. 

USDA Approval Date March 19, 2010 
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IBR Disease by Treatment, Day and Animal  
 

Controls 
 

Animal Day 
278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 

39 No No No No No No No Yes Yes Yes Yes Yes Yes No No No No 
42 No No No No No No No Yes Yes Yes Yes Yes No No No No No 
43 No No No No No No No No Yes Yes Yes Yes No No No No No 
54 No No No No No No No Yes Yes Yes Yes Yes Yes Yes No No No 
56 No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes No No 
61 No No No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes 
62 No No No No No No No No Yes Yes No No No No No No No 
63 No No No No No No No No Yes Yes Yes Yes No No No No No 
65 No No No No No No No Yes Yes Yes Yes Yes Yes Yes No No No 
68 No No No No No No No No Yes Yes Yes No No No No No No 

 
Vaccinates 

 
Animal 

Day 
278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 

37 No No No No No No No No No No No No No No No No No 
41 No No No No No No No No No No No No No No No No No 
44 No No No No No No No No No No No No No No No No No 
46 No No No No No No No No No No No No No No No No No 
47 No No No No No No No No No No No No No No No No No 
48 No No No No No No No No No No No No No No No No No 
49 No No No No No No No No No No No No No No No No No 
50 No No No No No No No No No No No No No No No No No 
51 No No No No No No No No No No No No No No No No No 
52 No No No No No No No No No No No No No No No No No 
53 No No No No No No No No No No No No No No No No No 
55 No No No No No No No No No No No No No No No No No 
57 No No No No No No No No No No No No No No No No No 
58 No No No No No No No No No No No No No No No No No 
59 No No No No No No No No No No No No No No No No No 
60 No No No No No No No No No No No No No No No No No 
64 No No No No No No No No No No No No No No No No No 
67 No No No No No No No No No No No No No No No No No 
71 No No No No No No No No No No No No No No No No No 
72 No No No No No No No No No No No No No No No No No 
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Study Type Efficacy 
Pertaining to  Herpesvirus, bovine  [Infectious Bovine Rhinotracheitis (IBR) 

Virus] 
Study Purpose Demonstrate efficacy against respiratory disease caused by IBR 
Product Administration  One dose administered intramuscularly (IM) or subcutaneously 

(SC) 
Study Animals  20 IM vaccinates, 20 SC vaccinates, and 10 control calves, 6–8 

months of age and seronegative to IBR (serum neutralizing 
antibody titer < 1:2). The study was conducted per 9 CFR 
113.310. 

Challenge Description  IBR virus administered on day 35 
Interval observed after 
challenge 

Animals were observed daily for 14 days 

Results Animals were considered to have IBR disease if a clinical sign 
was observed/detected on at least one day post-challenge to 
include depression, nasal discharge, rectal temperature , or 
increased respiratory effort. 
 
Number of animals affected (IBR disease): 
Controls: 10/10 (100%) 
IM vaccinates: 4/20 (20%) 
SC vaccinates: 2/20 (10%) 

USDA Approval Date 01/23/2008 
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IBR Disease: Depression 
 

Treatment 
Group Animal Id 

Study Day 
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

C
on

tro
ls

 

2119 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2123 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 
2145 0 0 0 0 0 1 1 1 1 0 1 1 0 0 0 
2148 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 
2153 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2161 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 
2171 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 
2178 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 
2197 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 
2200 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 

IM
 V

ac
ci

na
te

s 

2122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2126 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2127 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2163 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2164 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2168 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2174 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2176 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2181 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2183 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2185 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2189 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SC
 V

ac
ci

na
te

s 

2121 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2125 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2128 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2129 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2132 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2139 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2156 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2162 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2167 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2169 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2172 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2175 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2177 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2193 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 = Normal. Alert, active, stands, moves and responds to stimuli quickly and steadily, shows continuous interest in surroundings. 
1 = Mild. Tends to lie down frequently, lethargic and somnolent, stands, moves and responds to stimuli reluctantly and 
unsteadily, holds head low, staggers, shows little interest in surroundings. 
2 = Severe. Recumbent or shows little or no response to stimuli or stands/moves with difficulty. 
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IBR Disease: Nasal Discharge 
 

Treatment 
Group Animal Id 

Study Day 
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

C
on

tro
ls

 

2119 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
2123 0 0 0 0 0 1 0 0 0 1 0 1 1 0 0 
2145 0 0 0 1 1 1 1 1 1 1 0 1 0 1 0 
2148 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 
2153 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 
2161 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0 
2171 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
2178 0 0 0 0 1 1 0 0 0 1 1 1 0 0 0 
2197 0 0 0 0 0 1 0 1 1 1 1 1 1 0 1 
2200 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 

SC
 V

ac
ci

na
te

s 

2122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2126 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2127 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2163 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2164 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2168 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2174 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
2176 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2181 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2183 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2185 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2189 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2198 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
2199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IM
 V

ac
ci

na
te

s 

2121 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2125 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2128 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2129 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2130 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
2132 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2139 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2156 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 
2162 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2167 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2169 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2172 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
2175 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2177 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2193 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 = No discharge/small amount of discharge (approx. 1 mL or less) of clear, mucoid or whitish discharge. 
1 = Mild. Notable amount (approx. 2–3 mL or more) of clear mucoid discharge streaked with mucopurulent discharge running 
down the nostrils. 
2 = Severe. Notable amount (approx. 2–3 mL or more) of mucopurulent discharge running down the nostrils. 
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IBR Disease: Respiratory Effort 
 

Treatment 
Group Animal Id 

Study Day 
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

C
on

tro
ls

 

2119 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2123 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2148 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2153 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2161 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
2171 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
2178 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SC
 V

ac
ci

na
te

s 

2122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2126 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2127 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2163 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2164 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2168 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2174 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2176 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2181 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2183 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2185 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2189 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IM
 V

ac
ci

na
te

s 

2121 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2125 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2128 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2129 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2132 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2139 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2156 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2162 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2167 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2169 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2172 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2175 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2177 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2193 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 = Normal. Respirations are shallow and mostly thoracic (difficult to see at a distance of approximately 10 feet). 
1 = Mild. Respirations are rapid, labored and mostly abdominal. 
2 = Severe. Respirations are very labored or animal grunts during breathing.  
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Rectal Temperatures (°C) 
 

Treatment 
Group Animal Id 

Study Day 
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

C
on

tro
ls

 

2119 39.1 38.9 38.9 40.9 40.4 40.4 40.5 39.9 39.5 39 38.7 38.5 38.7 38.7 38.7 
2123 39.2 39.1 40.4 41.6 41.5 41.4 40.4 40.5 40.7 40.6 39.9 39 38.9 38.8 38.6 
2145 39.4 39 39.2 41.7 41.3 41.1 40.6 39.7 40 40 38.9 38.8 39.2 39.2 39 
2148 39.1 39.3 39.3 40.8 41.3 40.4 40.4 40 39.5 39.1 39 39.1 38.7 38.7 38.6 
2153 39.4 39.2 39.3 39.9 40.7 40.4 40 39 39.6 39.2 39.2 38.9 39.3 39.3 39.1 
2161 39.2 39.6 41 42.3 41.7 41.5 40.9 40.4 40.1 39.9 39.3 39.3 38.9 39 38.7 
2171 39.3 39.2 39.3 41.8 40.7 40.9 40.7 40.6 40.6 40.6 39.6 39.3 38.8 39.2 38.6 
2178 39.2 39.2 38.8 41.2 41.7 41.2 41.1 40.7 40.1 39.4 39.2 39.1 38.9 39.1 39.1 
2197 39.1 39 39.4 41.6 41.4 40.4 40.4 40.5 39.6 39.7 39 39.1 38.6 38.9 38.8 
2200 39.5 39.3 39.3 41.1 40.6 40.9 40.3 40.2 39.7 39.8 38.9 39.1 38.8 38.9 39.1 

SC
 V

ac
ci

na
te

s 

2122 39.3 39.1 39.3 39.2 39.5 39 39.1 39 39 38.9 39.2 38.7 39.1 39.1 39.2 
2126 39 38.8 38.9 38.9 38.7 38.8 39 38.6 38.9 38.9 38.8 38.9 38.6 38.7 38.7 
2127 39.4 39.3 39 39.3 39.1 39.1 39.6 39.1 39.5 39.2 39.2 39.3 39.4 38.9 38.9 
2131 39.1 39 38.8 39.2 39 38.8 38.7 39.7 39.4 38.7 38.8 38.7 39.1 38.8 39.1 
2140 39.1 38.9 39 38.6 38.7 38.8 38.8 38.7 38.8 38.7 38.6 38.7 38.7 39.1 38.8 
2150 38.9 39 38.9 38.8 39.1 39 38.7 38.6 38.8 38.9 38.8 38.7 38.9 38.9 38.9 
2151 39.3 39.2 39 39 38.9 38.7 38.9 38.9 38.8 38.8 38.7 38.8 38.8 38.9 38.5 
2155 39.3 39.2 38.7 39 39.2 38.8 39 38.8 38.9 39.1 39 39.1 39 38.8 38.9 
2163 39.2 39 38.9 38.9 38.9 39 39.3 38.7 38.6 38.8 38.9 39 38.7 39.1 39 
2164 39.2 39.3 39.3 39 39.5 39.4 39 39.3 39.1 39.2 39 39.3 38.8 38.7 38.9 
2168 38.7 38.9 38.7 39 39.1 39 38.7 38.9 39 38.8 38.8 38.7 39 38.7 39.2 
2174 39 38.9 38.9 40.4 40.5 40.3 38.9 38.8 38.7 38.9 38.9 39 38.8 38.6 38.8 
2176 39 38.8 39.1 39.3 38.8 39.1 38.8 38.8 39.1 38.9 39.1 38.8 38.7 38.6 39 
2181 38.9 39.2 38.7 38.8 39.2 39.4 39.2 39.3 38.9 39.1 38.8 38.7 39 38.8 39.1 
2183 38.9 38.9 38.8 39 39.1 39 38.8 38.7 38.8 38.8 39 39.1 38.5 39 39.1 
2185 39.2 39.6 39.5 40.5 40.1 39.9 39.1 39.3 39.1 39.1 39.2 39.1 39 38.8 39.3 
2188 39.4 39.5 39.6 39.4 39.1 39.4 39.4 39.4 39.2 39.4 39.4 39 39.3 39.1 39.2 
2189 38.8 38.8 39 38.6 39.1 38.7 38.7 38.8 39 38.9 39 39.1 38.9 39 38.7 
2198 39.3 39.2 38.9 39.1 38.8 39 39.1 39 38.8 38.9 38.9 39 38.8 38.8 38.7 
2199 39.1 39.1 39 38.9 39.2 38.9 38.9 39.1 39.3 39 39 39 38.8 38.8 38.8 

IM
 V

ac
ci

na
te

s 

2121 38.9 39.1 38.9 38.7 39 39 38.8 38.9 39.2 38.7 39.1 38 38.7 38.9 38.9 
2124 39 38.9 39.1 39.2 39 39 39.1 38.9 39.1 38.8 39.2 38.9 39 38.7 38.9 
2125 39 38.8 38.8 38.8 38.9 38.8 38.8 38.9 38.9 38.9 39.1 39.1 38.9 39 39.1 
2128 39.2 39 39.1 38.9 38.9 39.1 38.7 39.2 39.1 38.9 38.9 38.9 38.9 38.9 38.8 
2129 39 39.2 39.2 39.3 39.3 39.2 38.9 39.4 39.1 39.1 39.4 38.7 38.9 38.8 39.1 
2130 39 39.2 39 39.3 38.9 38.9 38.9 39.1 39.2 39 39 39.1 38.7 38.6 38.8 
2132 39.6 39.9 39.4 39.2 39.5 39.4 39.2 39 39.2 39 39.3 39.1 39.2 39 39.1 
2133 38.9 38.8 38.8 38.9 38.8 38.8 38.9 38.7 38.8 38.6 39.1 38.8 38.8 38.6 38.7 
2139 39 39.2 39.4 38.7 38.9 38.8 39 39.1 38.7 38.9 38.7 38.9 38.9 39 38.8 
2147 39 39 38.9 38.8 39 38.9 38.8 38.8 38.7 38.7 38.6 38.8 39.2 38.7 38.8 
2149 39.2 39.2 38.9 39.1 39 38.8 38.8 38.9 38.7 38.7 39.2 38.7 38.7 38.7 38.9 
2156 39 38.9 38.9 39.1 39.2 39.3 39.2 38.8 38.6 38.8 38.9 38.7 38.9 38.8 39.1 
2162 38.9 39.3 39.3 38.9 39.2 39.4 38.9 39 39 38.9 39.4 38.9 38.8 38.7 39.1 
2166 39.2 39.1 38.9 39.3 39.1 39.1 38.8 39 38.9 39.2 39.3 39.1 38.9 38.9 38.8 
2167 38.9 38.6 38.7 38.7 38.7 38.7 38.9 38.6 38.7 38.8 38.6 38.8 38.7 38.9 38.7 
2169 39.3 39.1 38.9 39 39 39.3 38.9 39 39.2 38.9 39.1 39.1 38.8 39 39 
2172 39.9 39 38.8 39.2 38.8 38.9 39.1 39.1 38.9 38.9 38.9 39 38.9 38.8 38.6 
2175 39.1 38.8 38.6 38.6 38.9 39 38.7 38.7 38.8 38.6 38.9 39 38.7 38.9 38.6 
2177 39.1 39.5 39.3 39.3 39 39 38.9 39.1 38.7 39 39.6 38.9 39.1 38.9 39 
2193 39 39.3 39 39.1 39.3 38.9 38.8 39.5 39.1 39 38.8 38.8 38.6 38.7 39 
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IBR Serum Neutralization 
 

Treatment Group Animal Id 
Study Day 

0 27 34 49 
C

on
tro

ls
 

2119 <2 <2 <2 38 
2123 <2 <2 <2 23 
2145 <2 <2 <2 76 
2148 <2 <2 <2 54 
2153 <2 <2 <2 38 
2161 <2 <2 <2 54 
2171 <2 <2 <2 76 
2178 <2 <2 <2 27 
2197 <2 <2 <2 76 
2200 <2 <2 <2 76 

SC
 V

ac
ci

na
te

s 

2122 <2 11 16 431 
2126 <2 32 23 215 
2127 <2 16 16 215 
2131 <2 29 27 128 
2140 <2 27 23 152 
2150 <2 19 19 181 
2151 <2 23 23 304 
2155 <2 38 45 45 
2163 <2 14 16 215 
2164 <2 19 19 152 
2168 <2 36 23 181 
2174 <2 6 4 362 
2176 <2 13 19 609 
2181 <2 23 23 304 
2183 <2 9 10 304 
2185 <2 10 5 512 
2188 <2 13 11 362 
2189 <2 13 13 215 
2198 <2 32 32 181 
2199 <2 18 27 362 

IM
 V

ac
ci

na
te

s 

2121 <2 23 27 128 
2124 <2 16 16 256 
2125 <2 16 19 45 
2128 <2 19 19 362 
2129 <2 16 16 54 
2130 <2 27 23 256 
2132 <2 13 16 304 
2133 <2 38 45 304 
2139 <2 32 45 76 
2147 <2 13 16 256 
2149 <2 45 38 181 
2156 <2 13 13 91 
2162 <2 13 10 609 
2166 <2 11 13 431 
2167 <2 27 23 108 
2169 <2 11 13 152 
2172 <2 19 23 152 
2175 <2 13 16 152 
2177 <2 6 6 256 
2193 <2 45 45 181 

Titers are expressed as the greatest neutralizing dilution. 
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Study Type Efficacy 
Pertaining to  Herpesvirus, bovine [Infectious Bovine Rhinotracheitis (IBR)] 
Study Purpose Demonstrate efficacy against respiratory disease caused by IBR 
Product Administration   
Study Animals  Bovine 
Challenge Description   
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time 
of submission. No data are published because this study was 
submitted to USDA-APHIS prior to January 1, 2007, and APHIS 
only requires publication of data submitted after that date. 

USDA Approval Date 01/08/2001 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus, type 1 (BVDV1) 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

BVDV1 
Product Administration   
Study Animals   
Challenge Description  Non-cytopathic BVDV1b NY-1 
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 09/19/1996 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose Demonstrate safety in first trimester pregnant cows under field 

condition 
Product Administration   
Study Animals  Bovine 
Challenge Description  NA 
Interval observed after 
administration 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose Demonstrate safety in second trimester pregnant cows under 

field condition 
Product Administration   
Study Animals  Bovine 
Challenge Description  NA 
Interval observed after 
administration 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose Demonstrate safety in third trimester pregnant cows under field 

condition 
Product Administration   
Study Animals  Bovine 
Challenge Description  NA 
Interval observed after 
administration 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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Study Type Safety 
Pertaining to  All Fractions 
Study Purpose Demonstrate safety under field conditions  
Product Administration   
Study Animals  Bovine, non-pregnant 
Challenge Description   
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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Study Type Safety 
Pertaining to  All Fractions 
Study Purpose Demonstrate safety under field conditions  
Product Administration   
Study Animals  Bovine, non-pregnant 
Challenge Description   
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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Study Type Safety 
Pertaining to  All Fractions 
Study Purpose Demonstrate safety under field conditions  
Product Administration   
Study Animals  Bovine, non-pregnant 
Challenge Description   
Interval observed after 
challenge 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose Demonstrate safety in pregnant cattle and calves nursing 

pregnant cattle under field condition 
Product Administration   
Study Animals  Bovine 
Challenge Description  NA 
Interval observed after 
administration 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose Demonstrate safety in pregnant cattle and calves nursing 

pregnant cattle under field condition 
Product Administration   
Study Animals  Bovine 
Challenge Description  NA 
Interval observed after 
administration 

 

Results Study data were evaluated by USDA-APHIS prior to product 
licensure and met regulatory standards for acceptance at the time of 
submission. No data are published because this study was submitted 
to USDA-APHIS prior to January 1, 2007, and APHIS only 
requires publication of data submitted after that date.  
 

USDA Approval Date 07/16/2003 
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