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• Vaccine approval process:

– Vaccines sold in the US are reviewed and 

approved by Animal and Plant Health 

Inspection Service (APHIS);

– All vaccines sold in Canada are reviewed and 

approved by the Canadian Food Inspection 

Agency (CFIA).



• Bovine vaccines in Canada:

– Of 78 vaccines approved for use in cattle in 

Canada, 75 were first approved in the United 

States (April 5, 2019).

– The CFIA reviews and approves vaccines 

offered for sale in Canada but usually bases 

the approval on the same data as submitted 

to APHIS. 



• Vaccine approval process:

– Requirements for getting approval of vaccines 

are available on the websites of:

• Veterinary Biologics Section of CFIA;

• Center for Veterinary Biologics of the APHIS.

– A web search for the term “9CFR” will allow 

you to view many of the efficacy challenge 

requirements.



Vaccine approval process:

– Testing for regulatory approval of vaccines fall 

into 4 categories:

• Tests of purity

• Tests of potency

• Tests for safety

• Tests of efficacy

– The processes and procedures used in 

producing the vaccine are documented in the 

Outline of Production.



Vaccine approval process:

– Purity:
• Vaccines are produced using a ‘master seed’ 

process.

• The master seed is tested to ensure it is not 
contaminated with viruses, bacteria and 
mycoplasma (i.e. ‘extraneous agents’) or 
extraneous materials.

• All reagents and cells used in producing the actual 
vaccine must also be tested to ensure they are 
also not contaminated.



Vaccine approval process:

– Potency:
• Potency is a measure of the relative strength of a 

vaccine….the idea is to predict how much antigen 
is required in the vaccine to produce protection in a 
vaccinated animal.

• For a live virus vaccine, a potency test might be 
the titre of the virus.

• For a killed vaccine, there will be other direct or 
indirect tests developed to estimate the amount of 
antigen in the vaccine.



Vaccine approval process:

– Potency:

• Vaccines decline in potency after they are 

manufactured and packaged.

• Tests to assess the safety of the vaccine must be 

conducted using vaccine at its strongest potency.

• Tests to assess the effectiveness of the vaccine 

must be conducted using vaccine at its lowest 

potency (the estimated potency when it expires).



Vaccine approval process:

– Potency:

• Some antigens may need to be concentrated after 

production to either bring them up to minimum 

potency (increase the strength) or to attain a small 

enough volume to fit into a combination vaccine. 



Vaccine approval process:

– Safety:

• The vaccine must not cause excessive reactions at 

the injection site or to the animal in general.

• Both adjuvant or antigens can cause a reaction, so 

they both must be tested for safety.

• Live vaccines must be tested to make sure they 

are safe (not still virulent) and that they don’t 

regain their virulence (back passage testing).



Vaccine approval process:

– Safety:

• Back passage testing involves challenging the 

most susceptible animal that is likely to be 

vaccinated with the microbe in the vaccine and 

following them to observe for evidence of virulence 

and for evidence that the microbe in the vaccine 

will persist in vaccinated animals.

• If the vaccine microbe is detected in the vaccinated 

animals, the back passage is repeated using the 

microbe that was recovered from the vaccinates.



Vaccine approval process:

– Safety:

• There are special requirements to test modified-

live IBR and BVD vaccines for safety in pregnant 

cows.

• These safety trials require enrolling at least 1200 

cows and following them all for 2 years.

– Follow all the calves born to 6 groups of 200 cows (1 

group vaccinated in either the 1st, 2nd or 3rd trimesters 

with a corresponding unvaccinated control group) plus

– Collect serum samples from 50 new-born calves from 

each group vaccinated in the 2nd or 3rd trimesters,



Vaccine approval process:

VETERINARY SERVICES MEMORANDUM NO. 800.110

Subject: Exemption from Label Warning Concerning the Use 

of Bovine Rhinotracheitis Vaccine, Modified Live 

Virus in Pregnant Cows or in Calves Nursing 

Pregnant Cows Under 9 Code of Federal 

Regulations 112.7(e)

To: Biologics Licensees, Permittees, and Applicants

Directors, Center for Veterinary Biologics

https://www.aphis.usda.gov/animal_health/vet_biologics/publications/memo_8

00_110.pdf

https://www.aphis.usda.gov/animal_health/vet_biologics/publications/memo_800_110.pdf


Vaccine approval process:

– Safety:

• All modified-live IBR and BVD vaccines are only 

safe in pregnant cows that have been properly 

vaccinated before they became pregnant.

• The previous vaccination requirements for 

vaccination when cows/heifers are open vary by 

vaccine but are stated on the label or insert.



Vaccine approval process:

– Efficacy:

• This is the part of the process of most interest to  

veterinarians, farmers and ranchers.

• Proving efficacy for the regulatory process is often 

very different from showing efficacy in natural 

situations.

• The process of showing regulatory efficacy is 

defined and is quite rigid.

https://www.aphis.usda.gov/animal_health/vet_biologics/publicatio

ns/memo_800_202.pdf

https://www.aphis.usda.gov/animal_health/vet_biologics/publications/memo_800_202.pdf


Vaccine approval process:

– Efficacy:

• Even though many researchers and other 

veterinarians have called for efficacy testing in field 

situations, regulatory agencies are reluctant to 

permit it:

“1.3 Design. The preferred design for animal vaccine efficacy studies is 

the prospective, placebo-controlled, randomized, and double-blinded 

vaccination-challenge trial. In such studies, each subject receives the 

same exposure to the virulent pathogen by active challenge.” 

APHIS Veterinary Services Memorandum 800.202, Dec 2016



Vaccine approval process:

– Efficacy:

• Each vaccine company develops its own challenge 

model to test it’s vaccine for efficacy.

• This means that it is not usually possible to 

compare the effectiveness of different company’s 

vaccines by looking at regulatory studies.



Vaccine approval process:

– Efficacy:

• Companies that are developing a vaccine for a 

new disease will also need to develop a challenge 

model to show that the vaccine protects.  The 

challenge model must be acceptable to the 

regulators.

• This becomes a balancing act…the challenge 

model must be similar to natural disease without 

being so severe that the vaccine won’t protect.



Vaccine approval process:

– Efficacy:

• There are no challenge models for some diseases 

(e.g. Neospora abortion, Clostridium perfringens

type A, many forms of H. somni).  With these 

diseases, regulators may allow a vaccine to be 

sold conditionally based on its ability to produce an 

immune response on the condition that additional 

trials will be conducted to show the vaccine 

actually prevents disease.



Vaccine approval process:

– Efficacy:

• Once a company completes an efficacy trial, they 

must submit all the data from the trial to the 

regulators.  The regulators use that data to 

determine the amount of protection provided by the 

vaccine.

• Veterinarians can get an idea of how much 

protection the vaccine provided by looking at the 

wording on the vaccine label.



Vaccine approval process:

– Previous efficacy and label wording:

Prevention of infection………. 

“A claim that it is intended to prevent infection may be 

made only for products  able to prevent all colonization 

or replication of the challenge organism in vaccinated 

and challenged animals.” 

APHIS Veterinary Services Memorandum No. 800.202, Oct 2014



Vaccine approval process:

– Previous efficacy and label wording:

• No cattle vaccines have a “Prevention of 

infection……….” claim because all currently 

available cattle vaccines protect against disease

not against infection.



Vaccine approval process:

– Previous efficacy and label wording:

“Prevention of disease………”

A claim that it is intended to prevent disease may be 

made only for products shown to be highly effective 

in preventing clinical disease in vaccinated and 

challenged animals. The entire 95% confidence interval 

estimate of efficacy must be at least 80%.

APHIS Veterinary Services Memorandum No. 800.202, Oct 2014 



Vaccine approval process:

– Previous efficacy and label wording:

“Aid in disease prevention ………”

A claim that it is intended to aid in disease prevention 

may be made for products shown to prevent disease 

in vaccinated and challenged animals by a clinically 

significant amount which may be less than that 

required to support a claim of disease prevention.

APHIS Veterinary Services Memorandum No. 800.202, Oct 2014



Vaccine approval process:

– Previous efficacy and label wording:

“Aid in disease control ………”

A claim that it is intended to aid in disease control may 

be made for products which have been shown to 

alleviate disease severity, reduce disease duration, or 

delay disease onset. (APHIS also allows a similar 

claim of, Aid in disease reduction, for diseases where 

vaccines reduce the extent or severity of lesions but do 

not completely prevent them from occurring).

APHIS Veterinary Services Memorandum No. 800.202, Oct 2014



But……..



• One-tier label claim:

– “4.1 Label claims. As of 2016, labeling for 

most prophylactic and some therapeutic 

products will transition to the same generic 

Indications statement: “This product has been 

shown to be effective for the vaccination of 

healthy (insert name of species) ___ weeks of 

age or older against ___.”

APHIS Veterinary Services Memorandum NO. 800.202, Oct 2016



Accessed April 5, 2019

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/veterinary-

biologics/ct_vb_licensed_products

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/veterinary-biologics/ct_vb_licensed_products






http://www.inspection.gc.ca/animals/veterinary-biologics/memoranda/memorandum-

2017-03/eng/1513109984471/1513109985126

http://www.inspection.gc.ca/animals/veterinary-biologics/memoranda/memorandum-2017-03/eng/1513109984471/1513109985126


“At the request of the CCVB, the USDA-CVB has agreed to post the 

French versions of the data summaries on the USDA website. 

Directions to the specific USDA website will be provided on the 

Canadian labels in both English and French.”

“The purpose of this memorandum is to update stakeholders on the 

Canadian Centre for Veterinary Biologics' (CCVB) plan for 

accommodating the newly implemented US single-tier label initiative. 

Effective October 31, 2016, the United States Department of 

Agriculture (USDA)-Center for Veterinary Biologics (CVB) 

implemented new labelling rules for products manufactured in the 

US.”

Memorandum 2017-03: Accommodation of US single-tier 

labels
Date: December 7, 2017



http://www.inspection.gc.ca/animals/veterinary-biologics/memoranda/memorandum-

2017-04/eng/1513181144527/1513181144995

http://www.inspection.gc.ca/animals/veterinary-biologics/memoranda/memorandum-2017-04/eng/1513181144527/1513181144995


Vaccine approval process:

• APHIS/CFIA Single-Tier Label Initiative:

– Veterinarians will be able (expected?) to 

evaluate safety and efficacy data posted on 

the APHIS website to determine if the vaccine 

is appropriate for their clients.

– Vaccines approved prior to 2016 will retain 

current label wording;

– Data for trials conducted prior to 2007 may 

not be posted.



Vaccines available in Canada not

originally approved by APHIS



Vaccine approval process:

• Requirements for Approval of vaccines 

originating in the European Union.

– Requirements are similar but also quite 

different;

• Efficacy requirements include demonstration of 

efficacy in field conditions.



https://www.ema.europa.eu/en/veterinary-regulatory/research-

development/scientific-guidelines/immunologicals/immunologicals-general

https://www.ema.europa.eu/en/veterinary-regulatory/research-development/scientific-guidelines/immunologicals/immunologicals-general


https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-

5/dir_2009_9/dir_2009_9_en.pdf

PART 4: EFFICACY TESTS 

CHAPTER II

C. Field trials 

“1. Unless justified, results from laboratory trials shall be 

supplemented with data from field trials, using batches 

representative of the manufacturing process described in 

the marketing authorisation application. Both safety and 

efficacy may be investigated in the same field study.”

‘ANNEX I’

CHEMICAL, PHARMACEUTICAL AND ANALYTICAL STANDARDS, 

SAFETY AND RESIDUE TESTS, PRECLINICAL AND CLINICAL TRIALS IN 

RESPECT OF TESTING OF VETERINARY MEDICINAL PRODUCTS

https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-5/dir_2009_9/dir_2009_9_en.pdf


Questions??







Biological product evaluation 

Case 1



One of your dairy clients shows you this 

brochure. 





He has had milk samples culture positive 

for Klebsiella.  He wants to know if this 

vaccine would be good to add to his 

existing J5 protocol? 





KLEBVAX™ SRP®

AgriLabs

Klebsiella Pneumoniae Bacterial Extract

(Siderophore Receptors and Porins)

SRP® Technology

INDICATIONS: This product has been shown to be effective for 

vaccination of healthy cattle 22 months or older against mastitis caused 

by Klebsiella pneumoniae. For more information regarding efficacy and 

safety data, see productdata.aphis.usda.gov.

DIRECTIONS: Shake well before use. Administer 2 mL (1 dose) 

subcutaneously. Revaccinate in 2-4 weeks. Heifers should receive their 

first dose 30 days after calving. Dry cows should be vaccinated twice 

before calving. Whole-herd vaccination may be done at any stage of 

lactation. The need for annual booster vaccination has not been 

established for this product; consultation with a veterinarian is 

recommended.



https://www.aphis.usda.gov/aphis/ourfocus/anim

alhealth/veterinary-biologics/product-

summaries/vet-label-data/b68293c7-36cc-410c-

9133-6e39af5f7cef

You check the AHPIS website and find 

efficacy and safety data posted there.

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/veterinary-biologics/product-summaries/vet-label-data/b68293c7-36cc-410c-9133-6e39af5f7cef


What would you recommend 

and why?



Biological product evaluation 

Case 2



One of your dairy clients has her heifers 

reared off-site.  

Heifers are about 4-5 months old when they 

leave the home farm and fresh when they 

return.  

The off-site location rears for other farms 

too.  They regularly need to treat for 

pneumonia.



The farmer is concerned that pneumonia 

could affect life-time productivity and about 

reducing the need for antibiotic treatments.

They already vaccinate.

Her brother told her about a product called 

‘Zelnate’ and wants to know if you think it is 

a good idea?



USA Compendium of Veterinary Products:

https://bayerall.cvpservice.com/product/view/1040158

Canadian Compendium of Veterinary Products:

INDICATION

ZELNATE® is indicated for use as an aid in the treatment of Bovine 

Respiratory Disease due to Mannheimia haemolytica in cattle 4 

months of age or older, when administered at the time of, or within 

24 hours after, a perceived stressful event.

https://bayerall.cvpservice.com/product/view/1040158


https://www.aphis.usda.gov/aphis/ourfocus/animalh

ealth/veterinary-biologics/product-summaries/vet-

label-data/5cd25c45-753a-4614-b453-

07ce96dc489e

You check the AHPIS website and find 

efficacy and safety data posted there.

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/veterinary-biologics/product-summaries/vet-label-data/5cd25c45-753a-4614-b453-07ce96dc489e


What would you recommend 

and why?



Questions?


