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T
oday, one only has to read the eloquently written 

introduction to Bill Wasik and Monica Murphy’s 

book, Rabid: A Cultural History of the World’s 

Most Diabolical Virus (Viking, 2012), to be reminded of 

the impact the rabies virus has had on wildlife, domestic 

animals, and humans for thousands of years.  

Two facts make this infection particularly noteworthy: 

1. Rabies virus is well known for its ability to be trans-

mitted from an infected animal to humans.

2. With rare exception, infection is 100% fatal in suscep-

tible species.  

RAbies stAtistics

Currently, the World Health Organization estimates 

that between 50,000 and 60,000 human fatalities from 

rabies occur annually. According to the Centers for 

Disease Control and Prevention: 

• Over 90% of rabies exposure in humans is due to 

exposure to rabid dogs.

• Exposure to rabid dogs is the cause of more than 

99% of human deaths from rabies worldwide.  

In North America, routine vaccination of pet dogs, 

cats, and even ferrets, has played a critical public health 

role in mitigating human risk for exposure to rabies 

virus. 

• For example, in the last decade in the U.S., only 2 to 

3 human infections have been typically confirmed 

each year.1 Most of those infections were acquired 

outside the U.S. or resulted from exposure to bats.  

• However, in Africa, India, and several locations in 

Asia, where dogs are rarely vaccinated against rabies, 

its prevalence in animals and risk for human expo-

sure through dogs is significant.

However, even in the U.S., rabies virus exposure, 

whether known or suspected, carries a significant cost, 

particularly when an unvaccinated pet that has been po-

tentially exposed to a rabid animal has contact with hu-

mans. It is estimated that 40,000 people undergo rabies 

post-exposure prophylaxis (PEP) per year, at a potential 

cost of thousands of dollars per person.   

iMMunizAtion RequiReMents

In states and local municipalities (cities or counties) 

where rabies vaccination is required,2 it is the: 

• Pet owner’s responsibility to comply with rabies 

law and ensure a pet is vaccinated at the appropriate 

age and interval

• Veterinarian’s responsibility to ensure that rabies 

vaccines are administered in accordance with exist-

ing laws or ordinances.  

Following are 9 questions that address rabies and ra-

bies immunization. This information should be in your 

“must know” category of knowledge. 

• Because rabies laws vary significantly among states, 

and even within states, the following responses pro-

vided are not universally applicable. They are, how-

ever, representative of what many states recognize or 

require. 

• If answers to any of the questions are unclear, con-

tact the appropriate agency to determine the most 

suitable action needed to comply with state or 

local law.

…that dogs suffer from the madness. This causes 

them to become very irritable and all animals they 

bite become diseased.

Attributed to Aristotle, 4th century BC



1in your state or city/county, which agency is 

responsible for developing and enforcing rabies 

laws, including vaccination requirements?

The answer varies considerably throughout the U.S. In 

fact, for some states, the agency responsible for develop-

ing rabies law may be different from the agency charged 

with enforcing rabies law. Furthermore, cities and coun-

ties may impose rabies regulations for pets that are strict-

er, but never more lenient, than state law. 

Having the contact information for the appropriate 

agency or individual is critical when the need arises 

to address difficult questions or take specific action, es-

pecially when it concerns possible human or pet expo-

sure to rabies.

2 What constitutes exposure to rabies virus?

Circumstances defining exposure to rabies virus vary 

among states and may even vary among cities or counties 

within a state. Although regulatory descriptions of rabies 

exposure are typically limited to humans, some loca-

tions have specific ordinances in place for pets exposed 

to a potentially rabid animal.

Exposure to rabies virus constitutes any known or 

suspected bite, scratch, or other incident in which sa-

liva, central nervous system (brain or spinal cord) tissue, 

or cerebrospinal fluid of a potentially rabid animal enters 

an open, fresh wound or comes in contact with mucous 

membranes by entering the eye, mouth, or nose.

When characterizing human exposure due to an en-

counter with a pet dog, cat, or ferret, other factors may 

be considered, such as: 

• Was the bite incidence provoked or non-provoked?

• Is the animal involved available?

• If available, can the animal’s vaccination status be con-

firmed?

3 What constitutes a currently vaccinated versus 

unvaccinated dog, cat, or ferret?

This is an important question—most states and local 

municipalities conform to recommendations 

outlined in the Compendium of Animal 

Rabies Prevention and Control. 

This publication states: an animal is 

currently vaccinated, and is con-

sidered immunized, if the initial 

vaccination was administered at 

least 28 days previously or boost-

er vaccinations have been ad-

ministered in accordance with 

the product label (ie, either as a 

1- or 3-year product).  

Consider this: A dog or cat that 

bites a human within 28 days fol-

lowing its initial rabies inoculation 

is not considered to be immunized. 

Additionally, a dog or cat can be 

considered unvaccinated if only 1 

day overdue for a 3-year booster.

4 Which of the following tests can be used in the 

u.s. to confirm a diagnosis of rabies virus infec-

tion? identify all that you consider confirmatory.

A. Routine histopathology of formalin-fixed brain tissue

B. Direct fluorescent antibody (DFA) on whole blood

C. Fluorescent antibody virus neutralization (FAVN) test

D. Direct fluorescent antibody (DFA) of intact brain tissue

E. Direct rapid immunohistochemical test (DRIT) of 

brain tissue

F. Rapid fluorescent foci inhibition test (RFFIT)

The correct answer is D: the DFA test performed on in-

tact brain tissue by a qualified laboratory constitutes a di-

agnosis of rabies. When feasible, isolation of rabies virus 

from tissue may also be performed to confirm infection.  

The DRIT has been used as a screening test but cur-

rently must be confirmed by DFA. The FAVN test measures 

serum levels of rabies virus neutralizing antibody in vac-

cinated animals traveling to rabies-free countries/regions.

5 What is the youngest age a dog or cat residing 

in the u.s. should be vaccinated against rabies?

Currently, in the U.S., rabies vaccines may be admin-

istered to dogs and cats as early as 12 weeks of age, 

but not younger. This applies to all states and all rabies 

vaccines, regardless of manufacturer. Some cities/coun-

ties, however, may require owners to have pets vaccinat-

ed at an age other than 12 weeks of age (eg, 16 weeks).

6 under what circumstances can a rabies antibody 

titer be used to establish immunity in a dog or cat? 

Rabies serology (antibody titer), regardless of the 

methodology used, does not directly correlate with 
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sAMple subMission foR fAVn: 

pets traveling to Rabies-free 

countries or Regions
• Collect 1- to 2-ml of serum in a 5-ml test 

tube (cold packed, with no additives).
• each sample must be submitted with a FAVn 

report Form (available at vet.k-state.edu/

depts/dmp/service/rabies/pdf/fAVn_test_

submission_form.pdf).
• Submit the sample and form to the rabies 

laboratory, Kansas State University, 2005 
research Park Circle, Manhattan, KS 66502; 
phone: 785-532-4483; FAX: 785-532-4474.
• Current cost is $83 per sample.

Turn-around times may vary depending on 
laboratory workload; expect approximately 
3 weeks. Contact the laboratory directly for 
questions related to animals traveling within 3 
weeks. in addition, veterinarians can contact 
the laboratory for a current list of countries that 
require FAVn antibody titers prior to importation 
of a pet dog or cat.  

http://www.vet.k-state.edu/depts/dmp/service/rabies/pdf/favn_test_submission_form.pdf
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protection and, therefore, cannot be interpreted 

as a legal index of immunity. Immunologic factors 

other than antibodies (eg, cell-mediated immunity) 

are important in protection from rabies infection. 

However, a “positive” rabies antibody titer does 

demonstrate that a postvaccinal immune response has 

developed. Although an antibody titer can be shown 

to correlate with protective immunity, an antibody 

titer cannot, by law, be used in lieu of revaccination.

7 if presented with a dog that is several months 

overdue for a 3-year rabies booster, what is the 

most appropriate vaccination recommendation?  

The answer varies, as one might expect, from one 

state or location to another. 

In the U.S., states that do address this issue (many 

don’t), tend to conform with booster recommendations 

published in the Compendium of Animal Rabies Pre-

vention and Control. These recommendations state: 

an animal is considered immediately vaccinated 

after a booster vaccine, even if overdue.

The duration of immunity is dictated by the product 

label (ie, either a 1- or 3-year rabies vaccine). When in 

doubt, contact the appropriate agency for a definitive 

legal perspective.

8 is it appropriate to discontinue routine rabies 

vaccination for a strictly indoor pet dog or cat?

Where rabies vaccination is required, it cannot be dis-

continued, no matter what the pet’s age or lifestyle. 

Rabies vaccines should be administered, at appro-

priate intervals (usually every 3 years), for the life 

of the pet.

9 Vaccines are specifically recommended for 

administration to healthy animals (by the man-

ufacturer). Does a veterinarian have the author-

ity to exempt an individual dog or cat that has a 

significant illness (eg, chronic renal failure) from 

rabies vaccination?

A veterinarian licensed to practice in the U.S. 

must not assume he or she is authorized to grant 

a rabies vaccination exemption on the grounds 

an animal has been diagnosed with any illness 

(ie, is not “healthy”). Today, most states do not spe-

cifically address rabies exemption for veterinarians, 

although cities or counties within a state may. Indi-

vidual cities or counties within a state that recognizes 

rabies vaccination exemptions may specifically deny 

that authority.

In locations that do grant rabies exemption author-

ity to veterinarians, the terms of that authority must be 

clearly understood before implementing a waiver. For 

example, veterinarians practicing in localities where 

rabies exemptions are recognized may be required to 

submit supporting documentation to the appropriate 

agency (public health) and wait for official approval, 

a process that can take days to weeks to complete. n

Footnotes

1. In the U.S., the latest human fatality was attributed to exposure 

to a bat in Contra Costa County, California, in 2012.

2. In the U.S., some states do not require rabies vaccination 

of dogs and cats (although certain cities/counties may). 

In Canada, Ontario is the only province in which rabies 

vaccination of dogs and cats is required by law.

Suggested Reading

Greene CE. Rabies and other Lyssa virus infections. In Greene 

CE (ed): Infectious Diseases of the Dog and Cat, 4th ed. St. 

Louis: Elsevier-Saunders, 2012, pp 179-197.

National Association of State Public Health Veterinarians. 

Compendium of Animal Rabies Prevention and Control, 

2011; available online at nasphv.org/documents/

RabiesCompendium.pdf.

Wasik B, Murphy M. Rabid: A Cultural History of the World’s 

Most Diabolical Virus. New York: Viking, 2012.

World Health Organization. Rabies: A Neglected Zoonotic 

Disease, 2013; available at who.int/rabies/en/index.html.

Resources

The Rabies Laboratory, College of Veterinary Medicine, Kansas 

State University; available at vet.k-state.edu/depts/dmp/

service/rabies/index.htm.

Richard B. Ford, DVM, 

MS, Diplomate ACVIM & 

ACVPM (Hon), is Emeritus 

Professor of Medicine at 

North Carolina State Uni-

versity’s College of Vet-

erinary Medicine. He is 

a retired Brigadier Gen-

eral from the USAF Re-

serve, where he was assigned to the Office of 

the Surgeon General at the Pentagon. Dr. Ford 

is also a past president of the NAVC Confer-

ence and continues his role as a member of 

the scientific program committee. His clinical 

interests are in the field of companion animal 

infectious disease; he is a prolific author and 

serves on both the AAHA Canine Vaccination 

Task Force and AAFP Feline Vaccination Ad-

visory Panel. Dr. Ford received his DVM from 

Ohio State University and completed an inter-

nal medicine residency at Michigan State Uni-

versity. He held a previous faculty position at 

Purdue University.

Key point: even in states/locations that 

recognize a veterinarian’s authority to exempt 

(for health reasons) a dog/cat from rabies 

vaccination requirements, dogs and cats that have 

exceeded the duration of immunity for the vaccine 

administered (ie, 1 or 3 years) are considered 

unvaccinated (not immunized), even if the patient 

has a “positive” rabies titer.

http://nasphv.org/documents/rabiescompendium.pdf
http://who.int/rabies/en/index.html
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