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Outline
• What are the similarities and differences in the expectations of vaccines 

in Animals and Humans?
• Use case differs, regulation differs, technology differs. 

• Where are the One Health overlaps with Animal Vaccination?
• Food security, zoonotic and reverse-zoonotic disease, animal welfare without 

immediate gratification

• Where can we communicate better as a team?  
• How has the vaccine debate impacted animals, and how can animals be used to 

educate the public?



How are Animal Vaccines similar to 
Human vaccines, and how are they 
different? 



Vaccine Technology Needs Assessment
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Vaccine Needs Assessment – Safety/Efficacy
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What does efficacy mean? 

• As seen during COVID, the general public views efficacy of a vaccine as 
meaning that the vaccine will eliminate infection of an individual 

• Sterilizing immunity. 

• This is not realistic, nor is it the case for most of the fully licensed FDA or 
USDA vaccines.

• The FDA and USDA measures a statistical effect of the vaccine, which can 
include reduction in symptoms, reduction in loss of some production metric, 
reduction in death, transmission, or viral load, etc. 

• The goal is usually population immunity to control disease.



Vaccinated Non-vaccinated

Non-Protected Protected

700
600
500
400
300
200
100
   0

10      20         30           40

POPULATION  DISTRIBUTION

Level Of Disease Resistance

N
um

be
r o

f A
ni

m
al

s

Not everybody will respond to vaccines



Herd Immunity



How are vaccines regulated?
• Pre-clinical and clinical trials regulated by Food and Drug Administration for 

Humans
• Pre-clinical evidence from animal models
• Phase I- small numbers- immunogenicity, dose-response range, optimal route of 

administration, adverse events,SAFETY 
• Phase II & III- each larger study to assess efficacy/safety with a environmental challenge
• Phase IV monitor vaccine in the field after licensing-efficacy and side effects

• Center for Disease Control-Vaccine Adverse Events Reporting System (VAERS)
• Collects sound scientific data on adverse events
• Source for accurate information on vaccine safety

• Veterinary vaccines are regulated by Center for Veterinary Biologics (CVB) USDA-
APHIS

• Still demonstrate safety, efficacy – efficacy demonstrated by in-species challenge study.
• Field efficacy is generally insufficient for license. 

• Also has adverse events collection system



Prophylactic Vaccines by Species

Species Different Pathogens in 
Vaccines

Human ~23

Poultry ~23

Dogs ~10

Cats ~9

Cattle ~39

Swine ~32

Sheep and Goats ~16

Horse ~14

Fish ~10



Where are the One Health overlaps 
with Animal Vaccination?



Vaccine Use in Veterinary Practice

• Epidemiologic Control: Eradicate spread of disease. 
• Goal is to limit/eradicate disease within a geographical region

• E.g. Rabies vaccination of wildlife. 

• Individual Animal Control: Eradicate disease symptoms (sterilizing 
immunity?)

• Distemper, Rabies, Parvovirus, Rabbit Hemorrhagic Disease
• Largely focused on companion animals. 

• Herd Level Control: Limit clinical signs or transmission. 
• Production animals.
• Main focus is on limiting economic impact on disease. 



Human Benefit of Animal Vaccination
• Food Security

• Healthy Animals for a robust food supply.
• Reduce cost and increase efficiency of food animal production.

• Food Safety
• Reduction of Food Safety Pathogens from Food.

• Reduce potential spread of shared diseases from animals to humans
• Animals and humans share many diseases.

• Influenza, Coronaviruses, others.

• Evidence of the value of vaccination?



Cost/Benefit: Customer Driven Milk Drop Study

Treatment 5 days Pre to 5 days Post 
Vaccination

(total milk drop dollars)

10 days Pre to 10 days Post 
Vaccination

(total milk drop dollars)
No Vaccination ($7.04) ($16.92)

Negative Control - Saline ($6.10) ($18.24)

Positive Control - Commercial Vax ($18.32)* ($44.80)*

Medgene 1 mL ($5.64) ($15.84)

Medgene 2 mL ($6.90) ($23.04)

https://www.cmegroup.com/markets/agriculture/dairy/class-iii-
milk.html#venue=globex

Milk valued at $20 cwt

*significance of p=0.05



Food Safety: Why are there no E. Coli 0157:H7 vaccines?



Rabies Vaccination for Human Health



US Veterinary Stockpile Vaccine Targets

• Highly Pathogenic Avian Influenza
• Foot and Mouth Disease
• Rift Valley Fever
• Exotic Newcastle Disease
• Nipah and Hendra Virus
• Classical Swine Fever
• African Swine Fever
• BSE
• Rinderpest
• Japanese Encephalitis

• African Horse Sickness
• Venezuelan Equine Encephalitis
• Contagious Bovine Pleuropneumonia
• Ehrlichia rumiantium (Heartwater)
• Eastern Equine Encephalitis
• Coxiella Burnetti
• Akabane Virus



Zoonoses - HPAI in Dairy Cattle

• Identified March 2024
• HIGH virus levels in milk
• Transmission to humans, 

conjunctivitis (milk exposure).
• Transmission to many other 

species, believed through milk.
• Transmission to regional poultry 

facilities.



So why don’t we vaccinate for HPAI?
• At the present time, vaccination would result in significant trade 

implications to both poultry and beef sectors.
• While HPAI continues to circulate in Dairy Cattle, the direct effect on the 

cattle is now limited.
• Vaccination of dairy cattle could adversely affect the beef export market.
• In poultry, the cost to our major production sectors (broiler meat export) 

exceeds the expected cost to industry from vaccination.
• The USDA has opted for a focus on biosecurity, which avoids trade barriers 

and implications, while investigating the potential for vaccination.



Human-to-Swine Disease Transmission



Where can we communicate better 
as a team?  



PCV2 as a model of Successful Mass Vaccination



Why should you care about vaccinating animals?

Porcine Epidemic Diarrhea Virus Outbreak in 2013-2014 Incidence (left) and price of pork (right)



Vaccines don’t cause mutation, they select for it



Some rapid-fire bullet points. 

• The state of South Dakota has a One-Health Veterinarian, Dr. Russ Daly, 
who can provide guidance on zoonotic disease. 

• Recognize the value of animal vaccination, not only for limiting human 
disease but also in feeding people.  

• Vaccination also reduces antibiotic usage in both people AND animals, 
limiting antimicrobial resistance.

• Vaccine use in animals, particularly production animals, is routine and safe 
in the industry in order to produce safe, healthy, and affordable food. 



CDC Resources

https://www.cdc.gov/one-health/php/prioritization/index.html

https://www.cdc.gov/one-health/php/zohu/index.html
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State and Local Legislation
• Over the last 3 years, there were 70 bills in 24 states seeking to ban, 

restrict, or otherwise malign vaccines for use in animals, including focus 
on the proposition that this was a plot to vaccinate humans through the 
food supply

• In 2025, 18 states brought in legislation reflecting this, mostly targeted at 
mRNA vaccines in animals

• Due to lobbying efforts, only two “vaccine in food” bills passed in Tennesee 
(2024) and Utah (2025), which basically duplicate federal law. 

• There have also been local (ie City) legislation attempts to affect vaccine 
use



Questions?
• SDSU: 

• Alan Young, Department of Veterinary and Biomedical Sciences
• 605-688-5982
• alan.young@sdstate.edu

• Medgene:
• Alan Young, Founder and Chief Technology Officer
• 605-692-1268
• alan.young@medgenelabs.com


	ImmunizeSD
	Outline
	How are Animal Vaccines similar to Human vaccines, and how are they different? 
	Vaccine Technology Needs Assessment
	Vaccine Needs Assessment – Safety/Efficacy
	What does efficacy mean? 
	Slide Number 7
	Herd Immunity
	How are vaccines regulated?
	Prophylactic Vaccines by Species
	Where are the One Health overlaps with Animal Vaccination?
	Vaccine Use in Veterinary Practice
	Human Benefit of Animal Vaccination
	Cost/Benefit: Customer Driven Milk Drop Study
	Food Safety: Why are there no E. Coli 0157:H7 vaccines?
	Rabies Vaccination for Human Health
	US Veterinary Stockpile Vaccine Targets
	Zoonoses - HPAI in Dairy Cattle
	So why don’t we vaccinate for HPAI?
	Human-to-Swine Disease Transmission
	Where can we communicate better as a team?  
	PCV2 as a model of Successful Mass Vaccination
	Why should you care about vaccinating animals?
	Vaccines don’t cause mutation, they select for it
	Some rapid-fire bullet points. 
	CDC Resources
	Slide Number 27
	State and Local Legislation
	Questions?

