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Study Type Efficacy 
Pertaining 
to  

Bovine Virus Diarrhea Virus (BVDV) Type 1 

Study 
Purpose 

Demonstration of Efficacy of the BVDV1 fraction  

Product 
Administrati
on  

Single dose administered subcutaneously 

Study 
Animals  

Twenty-eight calves, seronegative to BVDV1, 11-12 weeks of age, 14 vaccinates and 
14 placebo controls 

Challenge 
Description  

BVDV1 strain T1186a administered intranasally 28 days after vaccination 

Interval 
observed 
after 
challenge 

Calves were observed daily for up to 14 days after challenge. 

Results Calves monitored as per 9CFR 113.311. 
 
  
Serology at 28 days following vaccination. Neutralizing antibodies to BVDV >1:8 are 
considered positive. 
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                                Neutralizing Antibodies to BVDV ≥ 1:8 
Vaccinates                     10/14  
Controls                           0/14 
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Rectal temperature ≥ 103.5°F is considered fever. If any day during the observation 
period a fever was detected by rectal temperature, the calf is positive for fever. 

 
                                    Temperature (≥ 103.5°F)    
Vaccinates                         2/14                                        
Controls                           14/14                                        
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Clinical signs (diarrhea, nasal discharge) following challenge. Signs consistent with 
BVD infection are indicated by N2 on any day or D1,N1 on any day. 
 

 
                                     Clinical Signs      
Vaccinates                       0/14                                        
Controls                           9/14                                        
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Incidence of leukopenia following challenge. A drop of 40% from the baseline leukocyte 
count was the criterion for leukopenia. 
 

 
 
                                  Number of calves 
Vaccinates                      2/14  
Controls                        8/14  
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Nasal shedding of BVDV following challenge. Any number greater than zero is 
considered positive for nasal shedding of BVDV. 
 

 
 
                     Number of calves shedding     Duration 
Vaccinates                       1/14                                 1 day 
Controls                         13/14                                1-6 days 
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Viremia of BVDV1 following challenge. A positive isolation (P) is considered positive for 
viremia. A negative isolation (N) is considered negative for viremia. 
  

 
 
Number of calves viremic      
Vaccinates                       6/14                                  
Controls                         13/14                                 
 
    
 
 
 
 
 

USDA 
Approval 
Date 

June 27, 2013 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 1 (BVDV1) 
Study Purpose To demonstrate efficacy against respiratory disease caused by 

BVDV1. 
Product Administration   
Study Animals  Bovine 
Challenge Description  BVDV Type 1b NY-1 strain 
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 February 20, 2004 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 1 (BVDV1) 
Study Purpose To demonstrate efficacy against persistent infection of calves 

caused by BVDV1. 
Product Administration   
Study Animals  Bovine 
Challenge Description  BVDV Type 1b, strain SD02 BVD09 
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 June 23, 2005 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 1 (BVDV1) 
Study Purpose To demonstrate efficacy against fetal infection caused by BVDV1 

206 days after vaccination. 
Product Administration   
Study Animals  Bovine 
Challenge Description  BVDV Type 1b strain SD02 BVD09 
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 October 6, 2005 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 1 (BVDV1) 
Study Purpose To demonstrate efficacy against respiratory disease caused by BVDV1 

1 year after vaccination.  
Product Administration  1 dose administered by the subcutaneous route 
Study Animals  34 seronegative calves, 3 – 4 weeks of age; 22 vaccinates, 12 controls 
Challenge Description  All calves were challenged with BVDV1b strain T1186a at 1 year 

(365 days) after vaccination.  
Interval observed after 
challenge 

All calves were monitored daily for 14 days post-challenge for clinical 
signs of disease. White Blood Cell (WBC) count and nasal shedding 
were determined daily for 10 days post-challenge. 

Results Leukopenia:  
An affected calf was one that showed a > 40% decrease in white 
blood cell counts during the observation period.  

Group # of Animals # Affected Percent (%) 
Vaccinates 22 2 9 
Controls 12 12 100 

 
Virus Shedding:  

An affected calf was one in which nasal virus shedding was 
detected on any day post-challenge.  

Group # of Animals # Affected Percent (%) 
Vaccinates 22 0 0 
Controls 12 11 92 

 
Clinical Observations: 

An affected calf showed signs of acute BVDV1 (i.e. moderate to 
severe diarrhea, nasal discharge, and/or depression) during the 
observation period.  

Group # of Animals  # Affected* Percent (%) 
Vaccinates 22 1 4.5 
Controls 12 6 50 

 
 
Requirements per 9 CFR 113.311 were met.  
 
Raw data shown on attached pages. 
 

USDA Approval Date July 11, 2014 
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White Blood Cell (WBC) Counts 
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Nasal Swab Virus Shedding Results 
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Clinical Observations Post-Challenge 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 2 (BVDV2) 
Study Purpose To demonstrate efficacy against respiratory disease caused by 

BVDV2. 
Product Administration   
Study Animals  Bovine 
Challenge Description  BVDV2a strain 1373 
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 December 10, 2003 
 

165A                   11A8.22 Page 16 of 41



 
Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 1 (BVDV2) 
Study Purpose To demonstrate efficacy against persistent infection of calves 

caused by BVDV2 
Product Administration   
Study Animals  Bovine 
Challenge Description  BVDV Type 2 strain SD02 BVD05 
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 April 25, 2005 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 2 (BVDV2) 
Study Purpose To demonstrate efficacy against respiratory disease caused by BVDV2 

1 year after vaccination.  
Product Administration  1 dose administered by the subcutaneous route 
Study Animals  40 calves, 3 months of age; 20 vaccinates, 20 controls 
Challenge Description  All calves were challenged with BVDV2a strain 1373 384 days after 

vaccination.  
Interval observed after 
challenge 

All calves were monitored daily for 14 days post-challenge for clinical 
signs of disease.  

Results Mortality: 
An affected calf was one that died or was humanely euthanized due 
to severe BVDV2 disease during the post-challenge period. 

Group # of Animals # Affected Percent (%) 
Vaccinates 20 0 0 
Controls 20  11* 55 

* An additional 7 control calves either died or were euthanized by 
day 16 post-challenge (2 days after the post-challenge 
observation period) due to severe BVDV2 clinical disease, 
bringing the mortality rate to 90% for control calves.  

 
Leukopenia:  

An affected calf was one that showed a post-challenge WBC count 
≤ 60% of the baseline WBC count, and/or  ≤ 4.0 x 103 WBC/µL. 

Group # of Animals # Affected Percent (%) 
Vaccinates 20 3 15 
Controls 20 19 95 

 
Virus Shedding:  

An affected calf was one in which nasal virus shedding was 
detected on any day post-challenge.  

Group # of Animals # Affected Percent (%) 
Vaccinates 20 0 0 
Controls 20 20 100 

 
Clinical Observations: 

An affected calf showed moderate to severe signs of acute BVD2 
(i.e. moderate to severe diarrhea, nasal discharge, depression, 
dyspnea, oral lesions, or mortality) on any day during the 
observation period.  

Group # of Animals  # Affected* Percent (%) 
Vaccinates 20 2 10 
Controls 20 20 100 

 
Raw data shown on attached pages.  
 

USDA Approval Date September 19, 2014 
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White Blood Cell (WBC) Counts (x 103/µL) 

 
 
 
 
 
 
 
 
 
 
 
 

165A                   11A8.22 Page 19 of 41



 
Nasal Swab Virus Shedding Results 
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Clinical Observation Post-Challenge 
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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus Type 2 (BVDV2) 
Study Purpose To demonstrate efficacy against fetal infection caused by 

BVDV2 206 days after vaccination. 
Product Administration  1 dose administered by the subcutaneous route 28 days prior to 

breeding. 
Study Animals  46 seronegative heifers, 28 vaccinates and 18 controls. 
Challenge Description  All heifers were challenge with BVDV2 strain IV809-04 at 164-

178 days of gestation. 
Interval observed after 
challenge 

Blood samples were collected on days 0, 5 through 10 post 
challenge for virus isolation.  Fetuses were collected on day 60 
after challenge. 

Results Virus Isolation on heifers: 
Group # of Animals # Affected Percent (%) 

Vaccinates 28 2 7 
Controls 18 18 100 

 
Virus Isolation from fetal samples: 

Calves (fetuses) were considered positive if virus was isolated 
from any fetal tissue (lung, spleen, thymus, kidney, buffy 
coat). 

Group # of Animals # Affected Percent (%) 
Vaccinates 28 2 4 
Controls 18 17 94 

 
Raw data shown on attached pages. 
 

USDA Approval Date October 4, 2007 
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Viremia of Challenged Heifers 
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Virus Isolation from Fetal Samples 
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Study Type Efficacy 
Pertaining to  Infectious Bovine Rhinotracheitis (IBR) 
Study Purpose To demonstrate effectiveness against disease caused by IBR 
Product Administration  Subcutaneous 
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 March 29, 2004 
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Study Type Efficacy 
Pertaining to  Infectious Bovine Rhinotracheitis (IBR) 
Study Purpose To demonstrate effectiveness against abortions caused by IBR  
Product Administration  Subcutaneous  
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 June 27, 2005 
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Study Type Efficacy 
Pertaining to  Bovine Rhinotracheitis Virus (IBR) 
Study Purpose To demonstrate efficacy against infectious bovine rhinotracheitis 

1 year after vaccination.  
Product Administration  1 dose administered by the subcutaneous route 
Study Animals  39 three-month-old male calves; 20 controls, 19 vaccinates 
Challenge Description  All calves were challenged with IBR 1 year (364 days) after 

vaccination.  
Interval observed after 
challenge 

All calves were monitored daily for 14 days post-challenge for 
clinical signs of acute IBR. Nasal swabs were evaluated daily for 
10 days post-challenge. 

Results Clinical Signs:  
An affected calf was defined as displaying severe nasal or 
ocular discharge, cough, depressions, dyspnea, and/or nasal 
lesions on any post-challenge day.  

Group # of Animals # Affected 
Vaccinates 19 1 (5%) 
Controls 20 18 (90%) 

 
 
Nasal Virus Shedding:  

An affected calf was one in which nasal virus shedding was 
detected on any day post-challenge to evaluated duration of 
shedding 

Group # of 
Animals 

# 
Affected 

Vaccinates 19 19 
Controls 20 20 

* All control calves were still shedding virus on day 10 post-
challenge.  

 
 

 
Raw data shown on attached pages.  
 

USDA Approval Date August 20, 2014 
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Clinical Observations Scoring 
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Clinical Observations Post-Challenge 
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Nasal Swab Virus Shedding Results 
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Study Type Efficacy 
Pertaining to  Infectious Bovine Rhinotracheitis (IBR) 
Study Purpose To demonstrate efficacy against abortions caused by IBR at 217 

days post vaccination. 
Product Administration  Subcutaneous 
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 March 16, 2006 
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Study Type Efficacy 
Pertaining to  Mannheimia haemolytica 
Study Purpose To demonstrate efficacy against M. haemolytica 16 weeks after 

vaccination.  
Product 
Administration  

1 dose administered by the subcutaneous route 

Study Animals  34, 5-month-old calves; 17 controls (placebo), 17 vaccinates 
Challenge Description  All calves were challenged with M. haemolytica 113 days after 

vaccination.  
Interval observed after 
challenge 

All calves were monitored daily for 7 days post-challenge for clinical 
signs of respiratory disease then tissues were examined. 

Results Lung Lesions:  
The percent of the affected lung tissue was determined, and a lung 
lesion score was calculated for each animal.  
Group Minimum Q1 Median Q3 Maximum 
Placebo 0 1 2 8 44 
Vaccinates 0 0 0 1 19 

 
 
Raw data shown on attached page.  
 

USDA Approval Date July 15, 2014 
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Table 1: Lung Lesion Scores 
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Study Type Efficacy 
Pertaining to  Mannheimia haemolytica  
Study Purpose To demonstrate effectiveness against respiratory disease caused by 

M. haemolytica 
Product Administration  Subcutaneous  
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 March 17, 2004 
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Study Type Efficacy 
Pertaining to  Parainfluenza3 Virus (PI3) 
Study Purpose To demonstrate effectiveness against shedding caused by PI3 
Product Administration  Subcutaneous 
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 April 12, 2005 
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Study Type Efficacy 
Pertaining to  Pasteurella multocida 
Study Purpose To demonstrate efficacy against P. multocida 16 weeks after 

vaccination.  
Product 
Administration  

1 dose administered by the subcutaneous route 

Study Animals  30, 3-month-old calves; 15 controls, 15 vaccinates 
Challenge Description  All calves were challenged with P. multocida 113 days after 

vaccination.  
Interval observed after 
challenge 

All calves were monitored daily for 7 days post-challenge for 
respiratory disease.  Lungs were evaluated 7 days following challenge. 

Results Lung Lesions:  
The percent of the lung tissue that was abnormal was determined, 
and a lung lesion score was calculated for each animal.  

Group N Min Q1 Median Q3 Max 
Vaccinates 15 0.000 0.000 0.682 1.900 8.754 

Control 15 0.000 2.765 3.887 11.522 32.211 
 
 
 
 
Raw data shown on attached page.  
 

USDA Approval Date July 15, 2014 
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Table 1: Lung Lesion Scores 
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Study Type Efficacy 
Pertaining to  Pasteurella multocida  
Study Purpose To demonstrate effectiveness against respiratory disease caused by 

P. multocida 
Product Administration  Subcutaneous 
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 March 17, 2004 
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Study Type Efficacy 
Pertaining to  Bovine Respiratory Syncytial Virus (BRSV) 
Study Purpose To demonstrate effectiveness against BRSV 
Product Administration  Subcutaneous 
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 June 3, 2004 
 

165A                   11A8.22 Page 39 of 41



 
Study Type Safety 
Pertaining to  ALL 
Study Purpose To demonstrate safety in pregnant animals under field conditions 

when cows or heifers are vaccinated prior to breeding, within the 
previous 12 months, with a modified live Infectious Bovine 
Rhinotracheitis Virus (IBRV) and Bovine Viral Diarrhea Virus 
(BVDV) product 

Product Administration  Two doses, administered subcutaneously.  First vaccination 
given 14 to 60 days prior to breeding.  Second vaccination given 
during a specified trimester of pregnancy. 

Study Animals  1st Trimester Study:  468 pregnant heifers (52 – 86 days 
pregnant) 2 years of age and older.  
2nd Trimester Study:  461 pregnant heifers (100 – 180 days 
pregnant) 2 – 14 years of age.  
3rd Trimester Study:  440 pregnant heifers (≥190 days pregnant) 
2 years of age and older. 

Challenge Description  Not applicable 
Interval observed after 
challenge 

All cows were observed from pre-breeding vaccination through 
calving.   

Results Summary of the results listed in the table below 
 
 

USDA Approval Date May 9, 2013 
 
 
 
Summary of the results as follows: 
 

Trimester Group 

No. of Cows 
Fetal Loss (%) 

related to 
vaccination  

Fetal Loss (%) 
unrelated to 

vaccination as 
affirmed by licensee Entered Removed* 

1st Vaccinates 235 4 1 (0.4 %) 3 (1.3%) 
Controls 233 7 2 (0.9%) 2 (0.9%) 

2nd Vaccinates 231 2 1 (0.4%) 6 (2.5%) 
Controls 230 0 1 (0.4%) 2 (0.8%) 

3rd Vaccinates 216 1 0 (0%) 8 (3.7%) 
Controls 224 2 1 (0.5%) 5 (2.2%) 

*Number of cows removed from the study results due to death serious illness considered 
unrelated to vaccination as affirmed by licensee  
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Study Type Safety 
Pertaining to  ALL 
Study Purpose To demonstrate safety under field conditions.  
Product Administration  Subcutaneous 
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 May 31, 2005 
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