
   Rabies is an acute, progressive, incur-
able viral encephalitis, caused by the bite 
of an infected animal. In March 2003, a 
previously healthy man aged 25 years from 
northern Virginia died from a diagnosed 
illness of meningoencephalitis of unknown 
etiology after a 3-week illness. Histopa-
thologic review of central nervous system 
tissues at CDC revealed viral inclusions 
suggestive of Negri bodies, and subsequent 
tests confirmed a diagnosis of rabies. Ge-
netic sequencing identified a rabies virus 
variant associated with raccoons, but how 
the patient became infected remains un-
known. This report summarizes the investi-
gation of the first documented case of hu-
man rabies associated with a raccoon ra-
bies virus variant in the United States and 
highlights the importance of continued 
education in the prevention and diagnosis 
of rabies.  
       In February 2003, the patient visited 
his physician with head and body aches, 
nausea, abdominal pain, chills, fever of 
99°--100° F (37.2° C--37.7° C), dry cough, 
and listlessness. Upon retrospective ques-
tioning, his wife reported that he had 
showed mild personality changes during 
the previous days. Six days later, the pa-
tient awoke disoriented with unsteady gait 
and slurred speech. He was evaluated in a 
local emergency department and admitted 
to the hospital. Physical examination re-
vealed mild ataxia and confusion. Labora-
tory values were substantial for decreased 
sodium. A lumbar puncture revealed a 
white blood cell count of 24/µL (normal: 
0--5 cells/µL), a red blood cell count of 10/
µL (normal: 0--5 cells/µL), a glucose con-

centration of 58 mg/dL (normal: 40--70 
mg/dL), and a protein concentration of 81 
mg/dL (normal: 15--45 mg/dL). An elec-
troencephalogram demonstrated general-
ized slowing. Magnetic resonance imaging 
of the brain was interpreted with a high T2 
signal in the hypothalamus and bilateral 
mesial temporal lobes.  
       The patient remained febrile and hypo-
natremic (range: 119--125 mmol/L) with 
declining mental status. On the fifth day of 
hospitalization, the patient was intubated, 
and twitching on his right side was noted. 
On day six, he was unresponsive and had 
near-constant myoclonic activity. On the 
11th day, a computerized tomography scan 
of the head showed sulcal effacement and 
diffuse cerebral edema. The patient re-
mained comatose and intermittently febrile. 
Despite aggressive critical care manage-
ment, the patient died on the 14th hospital 
day.  
       At autopsy, histopathologic evaluation 
showed severe meningoencephalitis in-
volving the cortex and white matter of the 
cerebral hemispheres, deep gray nuclei, 
cerebellum, and spinal cord. Brain tissue 
submitted to a research laboratory was 
positive by polymerase chain reaction 
(PCR) for Naegleria.  
       The possibility of rabies was discussed 
briefly during hospitalization but was dis-
carded from further consideration on the 
basis of a review of the history and clinical 
signs and symptoms. A brain biopsy was 
planned but was canceled because of 
hemodynamic instability. Initial micro-
scopic examination of brain tissue did not 
detect any inclusions suggestive of viral 
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infection.  
       Tissues were forwarded to CDC 
for pathologic evaluation for Naegle-
ria. Immunohistochemical (IHC) as-
says for various amoebae, including 
Naegleria fowleri, were negative. 
However, abundant intracytoplasmic 
inclusions of neurons in several areas 
of the brain suggested a diagnosis of 
rabies. The diagnosis was confirmed 
by IHC stains for rabies virus. Further 
testing, including both indirect and 
direct fluorescent antibody tests and 
reverse transcriptase-PCR of fixed 
brain tissue, supported the diagnosis 
of rabies. Nucleotide sequence analy-
sis and antigenic typing with mono-
clonal antibodies on frozen brain tis-
sue indicated that the specific etio-
logic agent was a southeastern rac-
coon rabies virus variant. Genetic se-
quence analysis indicated 100% ho-
mology with a raccoon rabies virus 
variant from Virginia.  
       Approximately 125 family mem-
bers and friends and 173 health-care 
workers were questioned retrospec-
tively about direct unprotected expo-
sures to the patient's secretions and 
tissues. After detailed investigation, 
five family members and three hospi-
tal employees received postexposure 
prophylaxis for potential exposure to 
patient secretions.  
       The patient was an office worker 
who for the previous 6 years had 
lived, worked, and recreated in areas 
in which raccoon rabies was endemic. 
However, extensive interviews with 
family, friends, and co-workers re-
vealed that he had no specific expo-
sure to terrestrial animals likely to be 
infected with the raccoon rabies virus 
variant. The patient did not spend 
much time outdoors, but the potential 
existed for encountering a rabid mam-
mal while camping or in a trash can, 
wood pile, or other outdoor environ-
ment.  
 
Reported by:  
MA Silverstein, MD, Herndon Family 
Medicine, Herndon; CD Salgado, 

MD, S Bassin, MD, TP Bleck, MD, 
MB Lopes, MD, BM Farr, MD, Univ 
of Virginia Health System, Charlottes-
ville; SR Jenkins, VMD, DC Sockwell, 
MSPH, JS Marr, MD, GB Miller, MD, 
Office of Epidemiology, Virginia Dept 
of Health. Div of Viral and Rickettsial 
Diseases, National Center for Infec-
tious Diseases, CDC.  
 
 
Editorial Note: 
 
      Approximately 7,000--9,000 cases 
of animal rabies are diagnosed annu-
ally in the United States (1). This re-
port describes the first documented 
case of human rabies associated with 
a raccoon rabies virus variant. Of the 
37 human rabies cases reported in the 
United States since 1990, no history 
of suspicious animal bite exposure 
was documented for 28 of the 30 
cases presumed to be acquired in the 
United States. With the isolation of 
raccoon rabies virus from this patient, 
human cases have been associated 
with all of the major reservoirs and 
vectors of the disease in the United 
States, including dogs, cats, bats, 
foxes, skunks, coyotes, and bobcats. 
Human rabies cases without a defini-
tive history of animal exposure are 
associated commonly with bat rabies 
viruses (2). Challenges to implicating 
an animal source readily can include 
failure to seek medical care for per-
ceived minor lesions, non-recognition 
of the actual exposure event, commu-
nication (i.e., language) barriers, and 
recall bias from memory loss or im-
paired speech in encephalitic patients. 
Incubation periods range typically 
from 1 to 3 months after exposure but 
in rare cases can exceed 1 year in du-
ration, further complicating collection 
of an adequate history.  
      During the late 1970s, rabid rac-
coons were identified in Virginia and 
West Virginia after probable translo-
cation of infected animals from the 
southeastern United States. Raccoon 
rabies spread throughout the region, 

with approximately 50,000 rabid 
raccoons diagnosed to date. During 
2003, Tennessee became the twenti-
eth affected state, and the enzootic 
area now stretches from eastern 
Canada to Florida (3).  
       Rabies should be considered in 
the differential diagnosis of any 
acute, rapidly progressive encephali-
tis, regardless of documented history 
of animal bite. Prompt ante- or post-
mortem diagnosis is necessary for 
accurate reporting of human rabies 
to public health officials and imple-
mentation of appropriate infection-
control measures, including prompt 
administration of prophylaxis to ex-
posed persons.  
       The Advisory Committee on Im-
munization Practices publishes 
guidelines for human rabies preven-
tion (4), and recommendations have 
been published for the management 
of suspected cases (5). Human rabies 
postexposure prophylaxis is effective 
when administered promptly and 
properly. Human-to-human trans-
mission is a concern, but no cases 
among health-care workers exposed 
to a rabies patient have been re-
ported (6,7). In the case described in 
this report, careful risk assessment 
based on identifiable contact with the 
patient's secretions limited the num-
ber of persons receiving prophylaxis. 
Emergency medicine physicians, in-
fectious-disease consultants, and 
state and national public health offi-
cials can provide advice on rabies 
prophylaxis for complicated or un-
usual exposure scenarios to prevent 
this fatal disease and aid in its diag-
nosis.  
 
 
Acknowledgments  
 
This report is based, in part, on con-
tributions by M Prosniak, PhD, B 
Dietzschold, DVM, Thomas Jeffer-
son Univ, Philadelphia, Pennsyl-
vania.  
 

VOLUME 14,  NUMBER 2              THE RABIES REPORTER                        PAGE 2        



References 
 
1.    Krebs JW, Noll HR, Rupprecht 

CE, Childs JE. Rabies surveil-
lance in the United States during 
2001. J Am Vet Med Assoc 
2002;221:1690--701.  

2.    Messenger SL, Smith JS, Rup-
precht CE. Emerging epidemiol-
ogy of bat-associated cryptic 
cases of rabies in the United 
S t a t e s .  C l i n  I n f e c t  D i s 
2002;35:738--47.  

3.    Guerra MA, Curns AT, Rupprecht 
CE, Hanlon CA, Krebs JW, 
Childs JE. Skunk and raccoon ra-
bies in the eastern United States: 
temporal and spatial analysis. 
Emerg Infect Dis 2003;9:1143--
50.  

4.    CDC. Human rabies prevention---
United States, 1999. Recommen-
dations of the Advisory Commit-
tee on Immunization Practices 
(ACIP). MMWR 1999;48(No. 
RR-1).  

5.    Jackson AC, Warrell MJ, Rup-
precht CE, et al. Management of 
rabies in humans. Clin Infect Dis 
2003;36:60--3.  

6.    Helmick CG, Tauxe RV, Vernon 
AA. Is there a risk to contacts of 
patients with rabies? Rev Infect 
Dis 1987;9:511--8.  

7.    Noah DL, Drenzek CL, Smith JS, 
et al. Epidemiology of human ra-
bies in the United States, 1980 to 
1 9 9 6 .  A n n  I n t e r n  M e d 
1998;128:922--30. 
 
 
Reprinted with permission from 
MMWR (Morbidity and Mortality 
Weekly Report) Volume 52, Num-
ber 45. 
 
 
 

From April to June 2003, there 
was little change in the incidence of 
rabies in any region of Ontario.  Fox 
and raccoon rabies persisted at rela-
tively low levels while bat rabies  may 
be headed for another record year. 

The fox strain of rabies was the 
least common strain with only five 
rabid skunks and one rabid cow in the 
entire southwestern region.  The five 
skunk cases were scattered throughout 
the counties of Grey, Bruce, and 
Huron while the cow occurred in Duf-
ferin county.  There were no cases in 
northern Ontario during this quarter.  
It appears that the outbreak which was 
evident in 2001 and 2002 has sub-
sided with the last case occurring in 
January 2003. 

The clusters of raccoon rabies 
which existed during the first quarter 
of 2003 continued throughout the sec-
ond quarter with nine more rabid rac-
coons.  All of these cases were con-
fined to areas which had been treated 
with TVR or PIC during 2002.  The 
areas surrounding these cases will be 
treated during 2003 with either TVR 

or PIC.  Beginning in late August, 
baits will also be distributed through-
out most of eastern Ontario to help 
contain this cluster of cases. 

The number of rabid bats began 
to escalate during the second quarter 
with the addition of 14 new cases 
scattered throughout most of Ontario.  
This brings the total for 2003 to 19.  
During the first two quarters of 2002, 
there were only 11 rabid bats.  As 
you may recall, there were more 
rabid bats in 2002 (total of 84) than 
in any other year. Since 1988, when 
the rabies cases were first typed ac-
cording to strain, there has been an 
average of 34 rabid bats per year.   
Figure 1 illustrates the number of 
rabid bats per year since strain-
typing began. 

Normally, the number of rabid 
bats peaks during the third quarter.  
With 19 so far in 2003, this could be 
another record setting year.  

 
Beverly Stevenson 
RRDU 
Peterborough, ON 
 

VOLUME 14,  NUMBER 2              THE RABIES REPORTER                        PAGE 3        

RABIES IN ONTARIO 
 DURING THE SECOND 

QUARTER 

Human rabies now ranks among 
North America=s rarest diseases 
(about two cases annually), thanks 
primarily to the success of mandatory 
dog and cat vaccination programs.  
Unlike the rest of the world, where 
over 95% of human rabies comes 
from dog bites, in the United States 
and Canada, the few remaining cases 
come mostly from wildlife, especially 
bats. 

While prevention relies primarily 
on pet vaccination and aerial baiting 

programs, it is of course appropriate 
to warn people to consider any animal 
bite as a potential rabies exposure that 
requires prompt medical evaluation 
and possible vaccination.  It is also 
reasonable to exclude bats from enter-
ing human living quarters, though this 
need not imply that bats cannot be 
valued guests in outer walls, attics, or 
bat houses.  Also, unfamiliar animals, 
including bats, should never be han-
dled. 

There are no grounds for singling 

BATS AND RABIES 



out bats as uniquely dangerous, when 
overall mortality statistics confirm 
that more humans die annually from 
dog attacks, bee stings, or collisions 
with deer than die in a decade from 
bat-transmitted rabies.  Even rabid 
bats seldom become aggressive, typi-
cally biting only in self defense if 
handled.  Human cases, attributed to 
bat rabies variants, are often reported 
as having no known bite history, but 
this can be highly misleading, since 
many diagnoses are post-mortem or 
too late to permit coherent patient in-
terviews.  A high proportion appear to 
have bite histories, as recognized by 
friends and relatives, but these are in-
cluded in the Ano confirmed bite his-
tory@ category in medical reporting.  
This, of course, implies that rabid bats 
are somehow biting humans without 
detection.  Although undetected bites 
during sleep or intoxication are possi-
ble, they are extremely rare, as dem-
onstrated by the rarity of human ra-

bies.  Bat researchers agree that the 
vast majority of bat bites are easily 
felt and recognized at the time.  Most 
transmission to humans appears to re-
sult from failure to seek medical at-
tention for detected bites, not from 
failure to recognize bites.  

Since bats play essential roles in 
maintaining the balance of nature and 
human agricultural interests, bat re-
searchers and conservationists are 
deeply concerned when the public is 
misled into needlessly exaggerated 
fear of bats.  Most damaging are re-
ports stating that bats are the primary 
source of human rabies in America 
without noting the rarity of the dis-
ease or putting the risk in perspective.  
Fears are needlessly exacerbated by 
claims that most cases have no bite 
history, implying that bats sneak up 
and bite undetected, or perhaps even 
spread the disease through the air. 

Common sense says we simply 
should avoid handling bats, just as we 

understand not to kick beehives or 
approach unfamiliar dogs.  As dem-
onstrated in Austin, Texas, there is 
no need to fear bats, and we can 
benefit greatly from living in har-
mony with them.  The 1.5 million 
bats that live under Austin=s Con-
gress Avenue Bridge, attract thou-
sands of tourists nightly, eat some 
30,000 pounds of insects nightly, 
bring in eight million tourist dollars 
annually, and in 20 years of close 
association have never attacked any-
one or caused a single case of human 
rabies. 

For additional information on 
bats and public health issues or how 
and when to evict bats from build-
ings go to: www.batcon.org. 

 
Merlin Tuttle 
Founder 
Bat Conservation International 
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Rabid Bats in Ontario
1988-2003
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Figure 1. Numbers of rabid bats in Ontario since 1988 when rabies cases were first identified to strain.   
* The 2003 data includes cases for the first two quarters only.  All other years show yearly totals. 



Frequently, doctors and medical 
officers of health are required to de-
cide whether or not it is necessary to 
administer post-exposure rabies pro-
phylaxis (PEP).  This is a very impor-
tant decision in the patient=s care.  If a 
patient is exposed to a rabid animal 
and is not given the proper medical 
treatment, they will die.  However, 
PEP is costly to administer (over 
$1000/person) so administering it 

without sufficient cause can be a bur-
den to the healthcare system.  

Several factors are used to deter-
mine whether or not PEP is necessary.  
Is the animal available for rabies test-
ing?  Was there sufficient contact 
with the animal to constitute an actual 
exposure to the animal?  Is the patient 
able to tell you whether there was an 
exposure? 

Figure 2 shows the number of 

people who have received PEP com-
pared to the numbers of rabies cases 
in Ontario since 1958.  Although the 
number of rabies cases per year has 
significantly decreased since the im-
plementation of aerial baiting, the 
number of people receiving PEP has 
not decreased correspondingly.  
Some important factors contributing 
to this are media, public education, 
and animals which are not available 
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Figure 2. Number of post-exposure prophylaxis (PEP) in Ontario compared to the numbers of rabies cases. 

DECIDING WHEN TO ADMINISTER 
POST-EXPOSURE RABIES PROPHYLAXIS 



for testing.   
Before aerial baiting, rabies was 

very common throughout Ontario and 
received minimal media coverage.  As 
the incidence of rabies has decreased, 
the amount of media coverage for 
each new case has increased.  A sin-
gle rabid bat can now be responsible 
for headline news!   

In conjunction with the aerial 
baiting program, there has been in-
creased efforts to educate the public 
to seek medical attention when ex-
posed to wild animals or animals 
which are behaving abnormally 
(which can be indicative of rabies).  
Even though rabies levels are now 
very low, if a person is exposed to an 
animal which flees after the exposure, 
doctors frequently have to assume that 
the animal could have been rabid.  
Bats, stray animals, and wild animals 
frequently escape without being cap-
tured.  

The chart on the following page 
provides a guideline on when PEP 
should or should not be administered.  
There are also several other factors 
which must be considered when de-
ciding whether or not to administer 
PEP. 

In many cases, domestic animals 
and livestock can be quarantined for 
10 days.  If the animal does not de-
velop symptoms of rabies during this 
time, PET is not necessary.  (The ra-
bies virus can only be transmitted for 
a very short period of time before the 
animal develops symptoms of rabies.)  
In some cases, the owner may be will-
ing to sacrifice the animal to have it 
tested for rabies.  If the fluorescent 
antibody test (FAT) result is negative, 
PEP is not necessary.   

The type of contact with a poten-
tially rabid animal is also important.  
The saliva of a rabid animal must 
come into contact with you through 
lesions (such as bites or scratches) or 
mucous membranes.  Exposure to the 
blood, urine or feces of a rabid animal 
does not constitute exposure to the 
animal.  Petting an animal also does 

not constitute exposure unless the fur 
has wet saliva on it and you have an 
open wound on your hand.  The rabies 
virus is quickly killed when saliva has 
dried or a carcass has become dehy-
drated.  However, if handling a dehy-
drated carcass, you should still wear 
gloves as it may be possible to acquire 
other diseases or parasites from it. 

With continued public education 
and rabies control programs, the need 
for PEP will hopefully decline.  

 
Beverly Stevenson 
RRDU  
Peterborough, ON 
 
and 
 
Drs. Chuck Leber and Dean 

Middleton 
Ministry of Health 
Toronto, ON 
  

First, I would like to thank the 
Ministry of Natural Resources and in 
particular Dennis Donovan and the 
Rabies Research and Development 
Unit for bringing us all together for 
this fascinating review of raccoon ra-
bies.  This has been an excellent pro-
gram.  

In the morning, we focused first 
on the history of raccoon rabies and 
control and rehabilitation issues. We 
then looked at the implications for the 
province from not only the federal 
perspective, but that of the first na-
tions and the municipalities as well. 

After lunch, we heard about the 
science of new epidemiological ap-

proaches, of modelling and vaccine 
development. The day was a stimu-
lating experience which will allow 
those of us involved in raccoon ra-
bies control to focus more clearly on 
reaching the goals we have set for 
that control and give a wider knowl-
edge of raccoon rabies control to all 
interested parties.  Certainly I know 
that RAC, the Rabies Advisory Com-
mittee, will have gained much from 
this colloquium. 

We started the morning with a 
wonderful summary of the history of 
raccoon rabies from Dave Johnston. 
His long time knowledge and experi-
ence with rabies has provided a fount 
of knowledge for us and today, he 
showed us the route of spread of rac-
coon rabies from its origins in Flor-
ida in the 1940s. The role of humans, 
who have built bridges and other ur-
ban development facilitating raccoon 
movement as well as relocating ani-
mals for hunting or "humane" rea-
sons, has been a major factor in the 
spread northward. Dave also summa-
rized early bait development and the 
initial control efforts in the U.S. Had 
officials not dithered over some of 
the proposed control measures, rac-
coon rabies might still have not 
reached Ontario. His talk highlighted 
the importance of launching control 
programs early and on the crucial 
role diagnostics plays in determining 
where control efforts should be fo-
cused. 

Dr. Rick Rosatte has been a stal-
wart in strategies to control rabies, 
especially his experiments with 
TVR - the famous trap, vaccinate and 
release program which he first initi-
ated in Scarborough. Today, he pre-
sented a masterly summary of the 
development of Ontario control pro-
grams for raccoon rabies. All of the 
data from trapping and telemetry for 
raccoons which allow calculation of 
density, age and travelling extent and 
direction are used for program devel-
opment. Over the years, bait distribu-
tion techniques have been refined as 
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data are acquired. Rick described the 
point infection control (PIC) program 
which was developed in the early 90s 
with the help of the raccoon rabies 
task force and put into action four 
years ago when the first case of rac-
coon rabies was identified in Ontario. 
Using TVR, buffers were placed at 
Niagara where there has been no 
penetration and along the St. 
Lawrence River where raccoon rabies, 
unfortunately, was first detected. One 
single effective vaccine for all vector 
species is Rick's hope for ongoing and 
effective control programs. 

It has been a delight to hear and to 
meet Mary-Catherine Kuruziak 
who has provided us with insights 
into wildlife rehabilitation, an area 
which many of us, who work from a 
very different point of view certainly 
needed to learn about. Her comments 
on the evolution of wildlife 
rehabilitation, with the establishment 
of an organization which became 
OWREN in the 1980s were fascinat-
ing. It was reassuring to hear of the 
legal requirements in place since 
1999. Mary-Catherine's talk enlarged 
our minds and clarified many of the 
issues related to rehabilitators and the 
role they play. She has a vast breadth 
of knowledge and she and her co-
workers are an amazing resource for 
Ontario. However, as a previous 
member of the Ministry of Health, I 
was distressed and saddened to hear 
of the relative lack of communication 
between reahabilitators and that min-
istry. I trust that interaction will be 
improved in the future. Mary-
Catherine indeed gave us an all round 
understanding of many of the issues 
she encounters. 

Elliot Salsberg, a long time mem-
ber of RAC and always a great 
support in the Canadian Food Inspec-
tion Agency (CFIA) for the province 
provided a review of the role of 
CFIA. This agency is responsible for 
managing wildlife populations in the 
province with collaboration from 
Parks Canada for federal parks and 

the Ministry of Health for rabies in 
the human population. Elliot dis-
cussed the relevant sections of the 
Health of Animals Act and outlined 
the role of the lab, summarizing the 
diagnostic tests done by CFIA as well 
as the work done for OMNR on rabies 
control projects. 

Questions from the audience fo-
cused on the need for continuing sup-
port from CFIA for rabies in the fu-
ture, an essential for control. 
      I was thrilled to know that we 
would have Henry Lickers with us to 
provide much needed insights into the 
way First Nations deal with the 
issues. His commentary has given us a 
firmer basis for understanding some 
of the relationships between each of 
the players and the first nations in 
control of rabies and environmental 
issues generally. He presented some 
of the issues related to the location of 
Akwesasne which borders on three 
jurisdictions. There are distinctions in 
animal control depending on whether 
an animal is on reserve land (federal) 
or off (provincial). The public tends to 
think that releases of wildlife on re-
serve land is somehow beneficial, 
magically, to the animals. In this con-
text, there is a need for vigilance and 
understanding within the reserve to 
prevent disasters. Henry spoke of the 
long-time work at Akwesasne where 
there has been a Department of the 
Environment for 25 years. He issued a 
plea that there should be more recog-
nition of the work done within rabies 
control on reserves. Henry then intro-
duced Mike Francis, conservation of-
ficer on the reserve. Mike showed us 
much of the work being done on the 
reserve, including TVR programs and 
aerial baiting. Together Henry and 
Mike opened the boundaries to an 
area which, sadly, we often seem to 
neglect. 

In Ontario, we have not yet had to 
deal with the major municipal 
impacts of an outbreak of raccoon ra-
bies. "What will happen if ..." is a 
frequent thought for comment and 

discussion when we suspect that ra-
bies is spreading. Dan Parmer pro-
vided some fascinating insights into 
how the legislation now used in 
Cook County, Illinois, would be of 
major benefit in the event of an ur-
ban outbreak of raccoon rabies. Their 
model includes a tag requirement for 
all domestic animals vaccinated 
against rabies, a certificate showing 
this is required to be entered into a 
central data base.  Would that we had 
such a database in Ontario! In Cook 
County, some of the jurisdictional 
problems are dealt with by separation 
of animal health and rabies control 
from public health for humans. The 
program in Cook County generates 
its own funds for administration, re-
search, and neuter/spay programs. 
We, in Ontario, would do well to 
look at their programs for cities like 
Toronto with its raccoon population 
which wanders not only at night but 
also in the day. 

When we heard that Chris Kyle 
would be involved in DNA research 
on raccoons, RAC members were 
delighted. The scientific information 
that he has presented this afternoon 
should thrill each one of us as we be-
gin to expand the epidemiological 
boundaries even further. A new pro-
ject was funded last November 
which will ask a number of ques-
tions. This collaborative project will 
attempt to fill many knowledge gaps 
and luckily Ontario provides a good 
model system. Questions include: is 
the virus spread based on gene flow 
in populations? - are there different 
raccoon strains in different popula-
tions? - where are the rabies cases 
coming from? - do the migrants 
come from New York (into the St. 
Lawrence area) or are they coming 
from other areas? - is there a genetic 
predisposition to disease?  

Currently, samples are being ob-
tained from across North America. 
They will be submitted to many dif-
ferent types of genotyping and se-
quencing including the new 
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"TaqMan" technology. There will be 
many partnerships in this major and 
exciting project. More samples are 
needed but processing of 15,000 sam-
ples has already started. The project 
will help us refine control techniques 
and we look forward to results which 
will lead to major advances. 

As we have looked at the scien-
tific considerations, Kim Knowles has 
just brought us up to date on major 
developments in this very important 
field. She has clearly and succinctly 
described old and new rabies vaccines 
and the basis for immunizing wildlife 
against rabies - this is to reduce both 
livestock and human rabies exposure. 
Kim then described what vaccines 
are, how they protect both animals 
and humans and the desirable charac-
teristics of the ideal vaccine for wild-
life. Today we use traditional live at-
tenuated vaccines in oral baits and in-
activated virus vaccines for domestic 
animals. Kim then discussed different 
vectors used to present the rabies gly-
coprotein to the immune system and 
their advantages. Finally, Kim 
showed us the factors influencing suc-
cess of wildlife vaccination programs 
and introduced potential vaccines for 
the future and the research need for 
their development and improvement. 

Finally in the afternoon session, 
we looked at modelling and GIS. 
These have been crucial as the rabies 
control program has developed. We 
are very grateful to Dave Ball and to 
Queen's University for all the work 
they have done. We certainly appreci-
ate Dave's approach today with an 
overall look at rabies control pro-
grams and for which ones geographi-
cal spatial programs can be used. 
First, he looked at flight planning, 
control and management - flight lines 
are described as tooth brushes or 
hockey sticks!  New software has im-
proved flight control and documenta-
tion and analysis.  Dave showed some 
of the monitoring data which are 
available on the website.  Looking at 
the modelling programs, data from 

disease outbreak behaviour have been 
correlated to identify different areas 
or rabies units where the disease acts 
similarly. These are particularly for 
fox rabies so far. For raccoon rabies, a 
recent study has shown that the typi-
cal incubation period is about five 
weeks but could be much longer, and 
the rate of spread is about five kilo-
metres for each case. Dave then de-
scribed studies in bait density. Costs 
of baits exceed the cost of flying the 
plane so reducing the number of baits 
will provide significant savings. He 
showed the fallacy of looking just at 
average numbers for baits eaten. Fi-
nally, he discussed the Ontario rabies 
raccoon model and its major charac-
teristics. Three major parameters for 
control are isolation, the contact rate 
and a reduction in the numbers of po-
tentially exposed animals. Again, av-
erage numbers can fail to reveal the 
true picture and we will need a watch-
ing brief on these data as raccoon ra-
bies control proceeds. Overall, Dave's 
presentation showed the amazing 
amount of work being done within the 
Queen's University GIS lab to support 
rabies control programs in Ontario. 

We had an amazing day, filled 
with wonderful information, anec-
dotes, facts which will help us as we 
continue to work to control rabies, in 
particular in raccoons. But of especial 
interest were presentations made to 
Chris Nunan as he retires from his 
long and very productive work with 
MNR. 

As chair of RAC, I would like at 
this time to thank Chris for all the 
organization, support and general en-
couragement he has provided to RAC 
over the years. Thank you, Chris.  

Finally - that's not all - we still 
had the two key note speakers to 
come, Peter Buck and Dennis Slate. 
They expanded our horizons to in-
clude not only national issues but the 
world beyond Canada.  

Peter Buck who works for the Bu-
reau of Infectious Diseases in the 
Population and Public Health Branch 

at Health Canada talked about the 
Canadian Rabies Working Group - 
Raccoon Variant. This group brings 
together those working in the area of 
rabies from across the country. Peter 
talked about some of the funding 
pressures the working group is ex-
periencing and the importance of de-
veloping a national rabies contin-
gency plan as soon as possible. The 
national perspective is crucial in con-
taining the spread of raccoon rabies. 

Dennis Slate represented the 
United States Department of Agri-
culture (USDA), APHIS Wildlife 
Services. He gave a masterly sum-
mary of the containment programs 
underway in the US and the possi-
bilities for the future. Of concern and 
importance was the recent recogni-
tion of a fatal case of rabies in a per-
son from Virginia due to the raccoon 
variant. Dennis stressed the impor-
tance of oral vaccination of wildlife 
as the only method available where 
rabies can be controlled in a geo-
graphic area. 

Together these two last speakers 
rounded out a superb day. 

 
Dr. Jacqueline Carlson 
Chair 
Rabies Advisory Committee 
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Animal Rabies Report: April to June 2003

Animal Type Fox Raccoon Skunk Bat Dog Cat Livestock TotalsOther Wildlife

County or Region # # # # # # # # #Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative

03 02 03 02 03 02 03 02 03 02 03 02 03 02 03 02 03 02

Eastern

Stormont, Dundas & Glengarry 0 0 0

Prescott 0 0 0

Russell 0 0 0

Ottawa-Carleton 3 3 1 3 3 1

Renfrew 1 0 0 1

Lanark 0 0 0

Leeds and Grenville 9 16 9 2 2 11 18 9

Frontenac 1 1 0 1 1

Lennox & Addington 1 1 1 1 0

Central

Hastings 1 1 1 1 0

Prince Edward 0 0 0

Northumberland 0 0 0

Victoria 0 0 0

Haliburton 0 0 0

Peterborough 1 1 0 1 1

Durham 2 0 0 2

York Region 1 1 1 1 1 1

Toronto 0 0 0

Simcoe 1 0 0 1



Animal Rabies Report: April to June 2003

Animal Type Fox Raccoon Skunk Bat Dog Cat Livestock TotalsOther Wildlife

County or Region # # # # # # # # #Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative

03 02 03 02 03 02 03 02 03 02 03 02 03 02 03 02 03 02

Western

Peel 0 0 0

Halton 0 0 0

Dufferin 2 1 1 1 1 2

Wellington 6 2 4 2 1 1 1 2 5 10

Waterloo 1 1 1 1 1 1

Perth 1 0 0 1

Grey 2 3 4 1 2 4 4

Bruce 2 3 10 2 2 5 10

Huron 1 2 4 1 2 4

Southern

Wentworth 0 0 0

Haldimand-Norfolk 0 0 0

Brant 0 0 0

Niagara 0 0 0

Elgin 1 0 0 1

Oxford 0 0 0

Middlesex 0 0 0

Lambton 2 2 2 2 0

Kent 1 2 1 2 0

Essex 0 0 0



Animal Rabies Report: April to June 2003

Animal Type Fox Raccoon Skunk Bat Dog Cat Livestock TotalsOther Wildlife

County or Region # # # # # # # # #Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative

03 02 03 02 03 02 03 02 03 02 03 02 03 02 03 02 03 02

Northern

Muskoka 0 0 0

Parry Sound 0 0 0

Nipissing 1 0 0 1

Sudbury 32 2 1 2 2 3 0 1 41

Cochrane 1 0 0 1

Timiskaming 3 1 0 0 4

Algoma 1 0 0 1

Thunder Bay 1 0 1 0

Rainy River 0 0 0

Kenora 0 0 0

Regional Totals

Eastern 9 16 9 6 7 3 15 23 12

Central 2 3 5 2 3 5

Western 5 8 27 3 5 2 2 1 5 1 9 18 32

Southern 3 4 1 3 4 1

Northern 1 37 2 1 2 2 5 0 2 48

TOTALS 0 1 37 9 16 11 5 8 27 0 1 2 14 19 11 0 0 2 0 0 2 1 5 6 29 50 98

Notes for this quarter: All bats were big brown bats.
                                           The livestock in Dufferin was a bovine.
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GIS Lab, Queen's University

= location unknown by county
= 1 confirmed rabid raccoon

total cases = 9

Rabid Raccoons in Ontario

April - June 2003

#

Data Source: Ontario Laboratory - Fallowfield (CFIA)
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GIS Lab, Queen's University
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Rabid Foxes & Skunks in Ontario

January - March 2003
= 1 confirmed rabid fox

# = location unknown by county
total fox cases = 0

= 1 confirmed rabid skunk

total skunk cases = 5
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