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BUG OF THE MONTH
A topical review of infection-related issues

Stephen Goulet, MD; and John M. Embil, MD, FRCPC

What is rabies?

Rabies is a neurotropic viral disease whose eti-

ologic agents are comprised of a number of

different strains of ribonucleic acid (RNA)

viruses belonging to the family

Rhabdoviridae, genus lyssavirus. These

viruses have a predilection for neural tissue.

After inoculation into a peripheral wound, the

virus enters local motor and sensory nerves

andmigrates in a retrograde fashion toward the

central nervous system. Massive viral replica-

tion then ensues, followed by centrifugal

spread along somatic and autonomic nerves.

The result is a widespread dissemination of the

rabies virus throughout the body, including the

heart, skin and other organs, especially the

salivary glands.

Where does rabies
come from?
While the rabies virus is capable of infect-

ing any mammal, in North America it

occurs mostly in select wild terrestrial car-

nivore species that may spread the virus to

domesticated animals such as livestock or

pets. The most commonly-infected animals

across Canada are bats, skunks and foxes.

In Canada, the number of animal rabies

cases has been steadily increasing over the

past few years and the provinces of

Manitoba and Ontario are where most of the

reported cases are found.

Bat rabies has accounted for 58% of the

human rabies cases in the US since 1980.

This high proportion is explained by the

failure of bite victims to recognize that they

were, in fact, bitten.

Rabies infections in domestic dogs and

cats make up < 10% of reported animal

rabies in Canada. Despite widespread vacci-

nation of these animals, the bites of domestic

dogs and cats account for the vast majority of

suspected rabies exposures and, subsequently,

the majority of courses of post-exposure

rabies prophylaxis.

How do you get rabies?

Rabies is transmitted through the inoculation

of the virus into tissue—which is almost

always due to a bite. Transmission is also pos-

sible by contamination of a break in the skin by

potentially infectious material, such as saliva

or brain tissue of a rabid animals. Handling a

rabid animal or its blood, urine, or feces is not

considered an exposure; however, inhalation of

aerosols containing the virus have been impli-

cated in persons who have explored caves

inhabited by bats. Furthermore, there have

been no documented transmissions of the virus

by either environmental contacts, or from

rabies infected patients to healthcare workers.

Who gets rabies?

People potentially at high risk of contact

with rabid animals are: veterinarians, animal

control workers, wildlife workers, spelunkers,

certain laboratory workers and hunters in

high-risk areas. Factors contributing to

increased susceptibility involve:

• the infecting strain,

• the size of the inoculum,

• the concentration of local receptors,

• the degree of innervation at the site of

the bite,

• the proximity of the bite to the

nervous system and

• the host immunity.

How does rabies
present?
Rabies progresses through five general

stages:

1. Incubation

2. Prodrome

3. Acute neurologic syndrome

4. Coma

5. Death

The acute neurologic syndrome can present

in one of two classic forms; encephalitic or

paralytic rabies. About 80% of those with

classic rabies present with the encephalitic

(furious) form. This presentation includes

In Canada, since reporting began in 1925, 23 people have died of rabies, the most recent of which was in British Columbia in 2003.At the time

of the writing of this Bug of the Month, an additional person inAlberta is in critical condition due to rabies.With the highest case fatality rate
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the following manifestations:

• Hyperactivity

• Fluctuating level of consciousness

• Autonomic stimulation (especially

hypersalivation)

• Persistent fever; seizures

• Painful pharyngeal or inspiratory

spasms.

Hydrophobia and aerophobia are seen in

almost all cases of encephalitic rabies and

are brought about by painful pharyngeal

spasms when offered water or upon encoun-

tering a draft of air, respectively. The other

classic form is paralytic (dumb) rabieswhich

manifests as a quadriparesis with sphincter

involvement.

How is rabies prevented?

Pre-exposure management involves immu-

nization with three intramuscular doses of

the rabies vaccine, to be given on days zero,

seven and 21. The vaccine should be offered

to those who are at high-risk of an exposure.

Those travelling to areas with endemic

rabies, where access to proper post-exposure

management cannot be assured should con-

sider immunization as well.

How is the diagnosis of
rabies confirmed?
The rabies virus is readily demonstrable

in the brains of animals that already have

neurologic symptoms. This entails a post-

mortem examination of the brain stem

and other neural tissues utilizing

immunofluorescence staining. The deter-

mination of rabies in wild and stray ani-

mals involves the humane killing of the ani-

mal while preserving the head, which is to

be used in the laboratory examination.

If the suspect animal is a domestic

dog, cat or ferret, a veterinarian must

examine it. If the animal is thought to be

rabid, then the same steps are followed as

if it were a wild animal. If the animal

appears healthy, regardless of its rabies

vaccination history, it should be observed

for a period of 10 days. If no signs of

rabies are observed during this interval, it

is considered free of rabies and released.

How are cases of
exposure to rabies
managed?

After a possible inoculation, it is impera-

tive to immediately begin washing and

flushing the site with soap and water as

well as a virucidal agents. Suturing the

wound should be avoided when possible,

but tetanus prophylaxis and antibiotics

should be administered if indicated.

The species of animal, its behaviour

and the circumstances surrounding the

biting incident must be investigated, as

these factors guide subsequent steps taken

during management. Any animal that is

suspected of being rabid, or has bitten a

human should be reported to the proper

health officials (i.e., the local medical offi-

cer of health and the nearest veterinarian

with the Canadian Food Inspection

Agency). Since rabies is almost invariably

fatal once symptomatic and it is not possi-

ble to determine which exposures will

develop into rabies, it is imperative that

anyone exposed to an animal with proven

or suspected rabies be given post-exposure

prophylaxis (PEP).

In the case of wild or highly suspi-

cious domestic animals, PEP must begin

immediately and be discontinued only

with a negative laboratory result. If the

incident involves a healthy domestic ani-

mal, PEP can be withheld unless the ani-

mal shows signs of rabies during the

observation period. Incidents involving

livestock, rodents or lagomorphs (hares

and rabbits) should be considered on an

individual basis in consultation with the

proper health officials.

Delays in initiating therapy reduce the

effectiveness PEP. When it is deemed

appropriate, PEP should be given as soon

as possible and may be started as late as

six or more months in cases where notifi-

cation of an exposure has been delayed.

Between 1,000 and 1,500 people in

Canada receive post-exposure treatment

each year. The treatment consists of five

intramuscular doses of the rabies vaccine

on days, zero, three, seven, 14 and 28. In

addition, rabies immune globulin (RIG),

is given on day zero. RIG is dosed accord-

ing to weight and is administered, when

feasible, directly into the wound and the

surrounding area, with any remaining

volume being injected intramuscularly at

a site distant from the vaccination.
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