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We gratefully acknowledge that we are gathered on the 
unceded, traditional, and ancestral lands of Lekwungen Peoples, 

specifically the Songhees and Esquimalt First Nations.

First Nations have been responsible for stewarding  this land for 
all time and we give thanks as uninvited settlers on these lands.

We recognize the historic and ongoing colonial impacts on all 
First Nations, Métis Peoples and Inuit that call this land home.



Learning 

outcomes

1. Increase knowledge of scientific evidence, prevalence, 
geographic distribution, and transmission dynamics of rabies 
and selected emerging vectors and vector-borne pathogens in 
BC

2. Enhance understanding of role of surveillance in early 
detection of zoonotic and emerging vector-borne disease 
threats

3. Improve familiarity with policies and best practices for private 
practitioners regarding the detection, prevention and control of 
rabies and emerging vector-borne pathogens 

4. Increase awareness of reliable sources of up-to-date 
information for rabies and vector-borne disease monitoring in 
BC



What’s coming 

up?

Rabies

1. Refresh on the basics

2. Epidemiology

3. Risk assessment and risk management

4. Human health considerations

5. Roles and responsibilities

Vectors and Vector-borne diseases

1. Reportable and notifiable diseases

2. Emerging vectors and pathogens

3. Climate change and vector-borne 

diseases



Rabies
Background

• One of the oldest described diseases
• Originates from Latin word ‘rabere’ which 

means to rage or to do violence. 
• The Greeks called rabies lyssa or lytta, which 

means frenzy or madness



Background

• Genus Lyssavirus in the Rhabdovirus family 
• Enveloped, neurotropic RNA virus

Rabies

Source: Banyard and Fooks, 2021

Source: Banyard and Fooks, 2021

https://www.sciencedirect.com/science/article/pii/B9780128096338209369
https://www.sciencedirect.com/science/article/pii/B9780128096338209369
https://www.sciencedirect.com/science/article/pii/B9780128096338209369
https://www.sciencedirect.com/science/article/pii/B9780128096338209369


Background

• Rabies is an acute, progressive 
encephalitis

• Infectious disease with the highest case 
to fatality rate 

• 100% preventable
• All mammals are susceptible
• Distinct variants associated with animal 

reservoirs

Rabies



Burden of illness

• ~60,000 human deaths per year
• Predominantly in Asia and Africa
• Dogs are the most important reservoir
• Wildlife species most important 

reservoir in North America

Globally, 99% of 
cases from dogs

Rabies



Rabies



Bats are the only 
rabies reservoir in 
British Columbia
(<0.5% positive)



Terrestrial animal rabies distribution
Rabies



Terrestrial animal rabies distribution
Rabies

Source: PHAC, 2020-2024 data



Rabies testing results BC 

Source: BCCDC, rabies surveillance report

Rabies



Rabies testing results BC 

Source: BCCDC, rabies surveillance report

Rabies



Rabies lab submissions 

by species, 2025

Source: BCCDC, rabies surveillance report

Rabies



Bats are the predominant rabies exposure source in 
BC, human rabies exposures, 2025

16Source: BCCDC



False positive kitten in BC, 2025
Rabies

1st week Jul

Feral kitten, 
repeated visits to 
vet clinic, then 
tested for rabies

2nd week Jul

CFIA rabies 
confirmed

3rd week Jul

Response activities 
(human and 
animal health)

End Jul-Mid Aug

CFIA lab, attempt 
to subtype and 
follow up testing

3rd week Aug

False positive 
confirmed by CFIA

3rd-4th week Aug

Follow-up human 
and animal health 
activities



Human rabies in Canada
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Transmission

• Infected saliva and cerebral spinal fluid 
transmitted via bite, scratch, wound

• Corneal or other transplants
• No direct human-to-human transmission 

reported



Incubation period
Rabies

Animal 
exposed

Incubation period – no clinical signs Clinical signs

Death

Not infectious Infectious period 
Virus in saliva

Time

7 DAYS TO 6 YEARS 
(AVERAGE ~3-12 WEEKS) ~10 DAYS* ~7- 14 DAYS

*time only known 
for dogs, cats, and 

ferrets

Rabies



Clinical signs, animals

• Highly variable, initial presentation can be non-specific
• Behavioural changes: e.g nocturnal species become active in the day, calm 

animals become excitable, timid animals become vicious
• After 2 to 5 days:  

• Furious form: aggression, loss of fear, attack without provocation, seizures, 
loss of muscle coordination, progressive paralysis, death

• Paralytic/dumb form: throat and face muscles paralyzed, excessive salivation, 
inability to swallow, progressive paralysis, death

• Once clinical signs appear, always leads to death

Rabies
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Rabies in bats

▪ Rabies virus pathogenesis and maintenance 

in bats is not well understood

▪ Clinical signs can be difficult to detect

▪ Behaviour changes 

▪ Increased activity during the day

▪ Found in unusual locations

▪ Inability to fly

▪ Easily approachable

▪ Weakness, inappetence, aggression, 

incoordination

▪ Morbidity period: 4 to 20 days 

Source: iNaturalist



Risk assessment

Exposure: must have had direct contact with a suspect animal

Direct contact: contact with a rabid or potentially rabid animal whereby rabies 
virus present in undessicated saliva or neural tissue could be introduced through 
contact with eyes or mucous membranes, or through a break in the skin by 
means of a bite or scratch.  

Bat exposures can be very difficult to detect

Rabies



Confirmed direct contact with a suspect animal

Then assess the following:
Animal species
Geographic location
Animal behaviour
Animal rabies vaccination status
Type of exposure (bite vs other)
Body part exposed

Risk assessment
Rabies



Likelihood of exposure to rabies

“Exposing” species

Geographic 

location of 

exposure

Likelihood of exposure

Bat Globally
Consider rabies exposure unless bat is tested and shown to be 

negative

Domestic or wild 

terrestrial mammal
BC

Unlikely rabies exposure, unless animal: 

• demonstrated neurological behavior indicative of rabies or dies; 

if so, consider rabies exposure unless tested and shown to be 

negative 

• known to have contact with bat in last 6 months 

• import/travel from/to a rabies-endemic area in last 6 months 

Wild terrestrial animal 

(e.g. skunk, racoon, 

fox, monkey, etc)

Outside BC 

(except in 

rabies-free 

countries)

Consider rabies exposure unless animal is tested and shown to be 

negative

 

Domestic animals

Enzootic 

areas 

outside of 

BC

Consider rabies exposure unless animal is tested and shown to be 

negative. The vaccination status of the ‘exposing’ animal should 

be considered.



Human health risk assessment: 

exposure in BC Rabies

Source: BCCDC Communicable Disease Manual, Rabies 2025



Rabies

Source: BCCDC Communicable Disease Manual, Rabies 2025

Human health risk assessment: 

exposure outside of BC
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Rabies exposure management in animals



Dog bites are not provincially reportable in BC

Situations where public health needs to be 
involved: 

1. Dog is exhibiting clinical signs of rabies
2. Dog was imported or travelled out of BC 

in prior 6 months
3. Dog had known contact with bat in prior 

6 months
4. Dog is not available for assessment and 

management

Dog bites and rabies
RabiesRabies



Rabies testing

All rabies tests performed by the 
Canadian Food Inspection Agency
Ottawa 

Perform Direct Fluorescent Antibody 
(DFA) test. Meets rabies case definition.

** June 1 2026 Lethbridge lab is closing, 
look for updates in BC Rabies Guidance 
for Veterinarians



Rabies testing: Who can submit samples?

Only public health and animal health 
professionals can submit samples (or 
practice staff on their behalf)

Members of the public should not 
submit samples directly to the lab



Rabies testing: What samples to submit?
For most animals: 
• Submit entire head
• Include cervical spinal cord if the skull 

has been damaged

For small animals (<500 g)
• Submit entire carcass (e.g. bat)

For large animals (>100 kg and all livestock)
• Submit the entire brain and portion of 

cervical spine 
• If not possible, sections of brain tissue 

bilaterally from the cerebellum, 
hippocampus and brain stem



Rabies testing: Submission instructions

https://www.bccdc.ca/Do

cuments/BC_Rabies_Guida

nce_for_Veterinarians.pdf

Appendix C 

https://www.bccdc.ca/Documents/BC_Rabies_Guidance_for_Veterinarians.pdf
https://www.bccdc.ca/Documents/BC_Rabies_Guidance_for_Veterinarians.pdf
https://www.bccdc.ca/Documents/BC_Rabies_Guidance_for_Veterinarians.pdf


Prevention: human health 

• Occupational health and safety 
measures
• Exposure control plan for 

rabies
• Pre-exposure vaccination of 

staff
• Exposure response

• Reporting responsibilities
• Post-exposure assessment
• Post-exposure treatment



Human health: Risk Management

Wound care: 

• Wash with a mild soap and flush 
the wound with copious amounts 
of water (ideally warm). 
• At least 15 minutes. 

• Iodine-containing or alcohol 
solution or other topical virucidal 
disinfectant to further decrease 
the viral load.

Refer to a healthcare provider

Rabies



Human: Risk Management

Rabies Post-Exposure Prophylaxis:

• One dose of rabies immune globulin 
(RIg) and 4 doses of vaccine

• RIg is infiltrated into the wound site 
on Day 0

• Rabies vaccine is given on days 0, 3, 7 
and 14

Rabies Pre-Exposure Prophylaxis:

For higher risk occupations and activities

 

RabiesRabies



BC pre-exposure immunization and monitoring

Personal Risk 
Category

Nature of Risk Typical Populations Pre-exposure 
Immunization

Very low risk Rare exposure to virus . Potential for 
mucous membrane, bite or non-bite 
exposure.

BC population at large, Environmental Health Officers or 
other public health staff handling potentially rabid dead 
animals and most travellers to enzootic areas not in any 
of the higher risk groups below.

No immunization necessary.

Low risk Exposure to virus nearly always episodic 
with source recognized.  Potential for 
mucous membrane, bite, or non-bite 
exposure.

Veterinarians and staff, animal control and wildlife workers 
in areas of low rabies enzooticity (BC); veterinary and 
animal health technology students. Children and travellers 
visiting foreign enzootic areas for one month or more. 
Travellers to foreign epizootic areas, trekking/hiking for 
any length of time, and far from a major medical centre.

Initial series. Booster only 
following a subsequent 
exposure, or as determined 
by post-exposure serology.

Moderate Risk Virus present episodically, with source 
recognized, but exposure may be 
unrecognized.  Potential for mucous 
membrane, bite, non-bite or aerosol 
exposure.

Rabies diagnostic lab workers and spelunkers. 
Veterinarians and staff, animal control, wildlife biologists 
and wildlife workers in rabies enzootic areas. Hunters and 
trappers in high-risk areas such as the far north.

Initial series. Serologic testing 
every 2 years. Booster 
immunization when antibody 
level is < 0.5 IU/ml.

High Risk Frequent exposure.  Virus present 
continuously, often in high 
concentrations. Potential for mucous 
membrane, bite, non-bite or aerosol 
exposure. Specific exposures may go 
unrecognized.

Rabies research lab workers; rabies biologicals production 
workers; bat biologists.

Initial series. Serologic testing 
every 6 months. Booster 
immunization when antibody 
level is < 0.5 IU/ml

Rabies



38

One Health 

▪ Intersecting issues at the human-animal-
environment interface

▪ Communication, coordination, and 

collaboration are essential

▪ Animal health: vets, labs, animal 

owners

▪ Human health: frontline healthcare, 

local public health, labs

▪ Wildlife health 
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BC: Rabies roles and responsibilities

Public Health Vet 

▪ Guideline development (lead for vet guidance, support 

PH guidance, support BC sick and dead bat protocol)

▪ Ensure availability of support for common issues via 

BCCDC’s rapid response team 

▪ Access to this service via 

publichealthvet@bccdc.ca 

▪ Consult/liaise with veterinarians and RHA teams for 
rare and unusual issues (more clinical in nature)

▪ Knowledge translation, continuing education for 

veterinarians

▪ Reporting/information sharing to BC Chief Vet

https://www.bccdc.ca/Do

cuments/BC_Rabies_Guida

nce_for_Veterinarians.pdf

Rabies

mailto:publichealthvet@bccdc.ca
https://www.bccdc.ca/Documents/BC_Rabies_Guidance_for_Veterinarians.pdf
https://www.bccdc.ca/Documents/BC_Rabies_Guidance_for_Veterinarians.pdf
https://www.bccdc.ca/Documents/BC_Rabies_Guidance_for_Veterinarians.pdf
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Triage of publichealthvet@bccdc.ca inbox

▪ Linking to appropriate 

agency or guidance

▪ Support rabies lab sample 

submission issues

▪ Triage high priority queries 

to BCCDC’s PH vet or PH 

physician

mailto:publichealthvet@bccdc.ca
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BC: Rabies roles and responsibilities

Vet practice owner

▪ Understand reporting requirements

▪ Ensure practice follows WorkSafe BC guidance to protect staff

▪ Exposure control plan

▪ Pre-exposure prophylaxis of staff

▪ Maintain access to current BCCDC’s Rabies Guidance for Veterinarians 

and ensure staff are aware of contents such as: 

▪ Exposure management, submitting samples

▪ Reporting requirements  and requirement to submit samples

▪ Occupational health and safety

Rabies
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BC: Rabies roles and responsibilities

Veterinarians - clinicians

▪ Maintain awareness of rabies risks, symptoms and exposure management 
steps (see BCCDC’s Rabies Guidance for Veterinarians)

▪ Understand legal responsibilities to report:

▪ Federally reportable disease under Health of Animals Act

▪ Provincially reportable under the Reportable and Notifiable Disease 
Regulation, BC Animal Health Act

▪ Submitting suspect animals for testing fulfills these reporting 
requirements

▪ Report to a Medical Health Officer (MHO) all known or suspected 
cases of a person exposed to rabies.

Rabies
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BC sick and dead bat protocol: Rabies

Has a domestic animal (cat, dog, or livestock) been in contact (bitten, scratched) with bat? 

Or is the pet owner concerned about the risk of rabies 

IF YES

▪Advise the animal owner to immediately contact their veterinarian. 

▪Private veterinarian is responsible for:

▪  risk assessment and management. Following BCCDC’s Rabies Guidance for Vets

▪  submitting the bat directly to CFIA rabies lab (to meet legal reporting reqs)

▪Precautionary action is almost always advised as rabies is fatal without post-exposure 

vaccination
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BC sick and dead bat protocol: Rabies

Has a person been in “close contact” with a bat that was alive or recently dead (not completely desiccated) (e.g. 
handled with bare hands, was bitten, scratched, or had contact with an open wound on the person)? Or is the 
person very concerned about the health implications even if you perceive risk to be low? If there is any doubt of 
what close contact is, presume YES as a precaution because rabies is fatal if not treated.

IF YES

▪ Advise the person to immediately contact their physician and/or their local public health office; in 
addition, you must email publichealthvet@bccdc.ca or phone the regional health authority office, 
report this bat exposure, and provide the contact information of the person exposed.

▪ The Health Authority will contact the person to evaluate the situation and decide if post-exposure 
prophylaxis (i.e. rabies vaccination) is required and if the bat should be submitted for testing for rabies. If 
the bat is to be submitted for testing, the public health office will coordinate the euthanasia process if the 
bat is still alive, and submitting of the bat for rabies testing directly to CFIA 

Rabies

Human exposure
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One health: Rabies

5

Must balance: 

▪ Risk response

▪ Human-animal bond

▪ Ecological benefits of bats

▪ Biodiversity and conservation risks to  

bats, threats from white nose syndrome

▪ Collaboration in surveillance



Women at cabin on Gulf Islands, sleeping in bed with her 2 cats 

Woke up to find bat that could not fly in bedroom
Appeared to be wounds on bat
Bat was humanely euthanized and placed in the freezer

Woman noticed a small mark on her cheek
Cats were vaccinated against rabies but are both 2 years out of date
Husband called public health vet around 2PM

By this time owner and cats were on the ferry heading home
Luckily, the woman had packed the bat in her cooler

Case #1: Bat/cat/person
RabiesRabies



Case #1: Bat/cat/person

Confirm whether direct contact occurred or not

Then assess the following:
Animal species
Geographic location
Animal behaviour
Animal rabies vaccination status
Type of exposure (bite vs other)
Body part exposed

RabiesRabies



Case #1: Bat/cat/person

Risk Management
Level of risk:    very high

Recommendations on: 
 refer to public health? 
 rabies testing? 

vaccination of animal?
observation period?
quarantine period? 
rabies post-exposure prophylaxis?

RabiesRabies



3 yo female lab went out in yard and found a small bat underneath a tree
Dog played with it by batting it around and mouthed it before it flew away
Dog is completely up to date on rabies vaccination
Owner brought dog to clinic due to concern for rabies exposure

Case #2: Bat-dog interaction
RabiesRabies



Case #2: Bat-dog interaction

Confirm whether direct contact occurred or not

Then assess the following:
Animal species
Geographic location
Animal behaviour
Animal rabies vaccination status
Type of exposure (bite vs other)
Body part exposed

RabiesRabies



Case #2: Bat-dog interaction

Risk Management
Level of risk:    very high

Recommendations on: 
 refer to public health? 
 rabies testing? 

vaccination of animal?
observation period?
quarantine period? 
rabies post-exposure prophylaxis?

RabiesRabies



• Unvaccinated, 2yo mixed breed dog attacked by 
a raccoon while off leash at a park in Richmond, 
BC 

• Raccoon appeared to be a female protecting its 
3 kits, no indication of signs compatible with 
rabies (according to report from dog owner)

• Incurred wounds on flank and lower limbs
• Owner intervened to scare off the raccoon but 

was not bitten or scratched
• Raccoon ran off so is not available for testing
• Dog brought into clinic for wound management 

and exposure follow-up

Case #3: Raccoon bite
RabiesRabies



Case #2: Raccoon bite

Confirm whether direct contact occurred or not

Then assess the following:
Animal species
Geographic location
Animal behaviour
Animal rabies vaccination status
Type of exposure (bite vs other)
Body part exposed

RabiesRabies



Case #3: Raccoon bite

Risk Management
Level of risk: low

Recommendations on:
rabies testing?
vaccination of animal?
observation period?
quarantine period? 
rabies post-exposure prophylaxis?

RabiesRabies
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Summary

1.Refresh on the basics

2.Epidemiology

3.Risk assessment and risk 

management

4.Human health considerations

5.Roles and responsibilities

Rabies



What’s coming 

up?

Vectors and Vector-borne 

diseases

1. Reportable and notifiable 

diseases

2. Emerging vectors and 

pathogens

3. Climate change and 

vector-borne diseases



Vectors and vector-borne diseases

Trends and Emerging Issues in BC



BC reportable and notifiable tick-borne diseases
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Reportable
• Q fever (vector transmission not 

primary route of transmission)

• Tularemia

• Lumpy skin disease (also transmitted 

by biting flies and mosquitoes)

• African swine fever

• Equine piroplasmosis 

• Babesia caballi

• Theileria equi

• Crimean-Congo fever

• Flaviviruses (Kyasanur Forest disease, 

Omsk hemorrhagic fever)

Notifiable
• Anaplasmosis

• Lyme disease

• Rocky Mountain spotted fever

Reportable and notifiable diseases - Province of British Columbia

https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases


BC reportable and notifiable mosquito-borne diseases
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Notifiable
• West Nile virus 

• Epizootic hemorrhagic diseases 

• E.g. EHDV in white-tailed deer

• Biting midges primary vector, 

mosquitoes secondary

Reportable
• African horse sickness

• Eastern, Western and Venezuelan equine 

encephalomyelitis 

• Vesicular stomatitis 

• multiple insect vectors

• Bunyaviruses

• E.g. La Crosse, Snowshoe hare, Cache Valley, Rift 
Valley

• Yellow fever (flavivirus)

*Bluetongue (transmitted by biting midges)

Reportable and notifiable diseases - Province of British Columbia

https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases


Responsibility to report listed diseases in BC

60Reportable and notifiable diseases - Province of British Columbia

https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases


Federally reportable vector-borne diseases

61
Terrestrial animal diseases - inspection.canada.ca

Reportable

Immediately 
notifiable

Annually 
notifiable

https://inspection.canada.ca/en/animal-health/terrestrial-animals/diseases
https://inspection.canada.ca/en/animal-health/terrestrial-animals/diseases
https://inspection.canada.ca/en/animal-health/terrestrial-animals/diseases


Ticks and tick-borne 

diseases in BC

Tick vectors

• Species and distribution

• Emerging issues

Tick-borne diseases

• Lyme disease

• Anaplasmosis

• Rocky Mountain spotted fever

• Tularemia

• Q fever



Tick species of 

animal and 

human health 

relevance in BC

Ixodes pacificus
Western blacklegged tick

Dermacentor spp.
Rocky Mountain Wood tick/American dog tick 

Credit: Stefan Iwasawa

Ixodes angustus



Lifecycle: Western blacklegged tick (Ixodes pacificus)

Distribution of genus Elgaria spp. 
Accessed May 12, 2023 from 

https://en.wikipedia.org/wiki/Western_fence_lizard

Northwestern 

fence lizard

Elgaria 

coerulea 

principis
Accessed May 12, 2023 from 

https://californiaherps.com/lizard

s/pages/e.c.principis.html
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BC tick and tick-borne pathogen surveillance



Passive tick surveillance: BC Centre for Disease 

Control Public Health Laboratory 

Source: BCCDC tick and tick-borne disease bulletin, 2023



Passive tick surveillance: BC Centre for Disease 

Control Public Health Laboratory 

Source: BCCDC tick and tick-borne disease bulletin, 2023



Passive tick surveillance: BC Centre for Disease 

Control Public Health Laboratory 

Source: BCCDC tick and tick-borne disease bulletin, 2025
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Passive surveillance via eTick
A public platform for image-based 
identification and population 
monitoring  of ticks in Canada

Passive tick surveillance
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Tick surveillance, 2025



71

Tick surveillance, 2025
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• 2019-2025: Collaboration 
with Canadian Lyme 
Disease Research Network 
(CLyDRN)
• Longitudinal sentinel 

surveillance across 
Canada 

• 20 sites in BC
Credit: Stefan Iwasawa

Active tick surveillance



The Canadian Lyme Disease Sentinel Network (CaLSeN)



CaLSeN sentinel sites in BC - 

2019-2025



CaLSeN sentinel sites in BC

Pathogen detections, 2019-2024



Special projects

BCCDC-Merck companion 

animal project



Results of 

BCCDC-

Merck 

Project



Special projects

Birds, ticks and climate change: 

a citizen science surveillance 

toolkit



Birds, ticks, and climate change: a citizen 
science surveillance toolkit

• Objectives

• Pilot use of VIU bird banding station 

• Collect, identify, pathogen test Ixodes ticks

• Anaplasma, Babesia sp., Borrelia sp., Ehrlichia sp.,and 
Rickettsia sp. 

• Bird bander citizen science toolkit

• Public Health Agency of Canada

• Comparing tick/bird data with the Rimouski bird 
observatory 

• Characterize the prevalence of emerging 
pathogens

• Include an active environmental sample 
component 

Migratory bird flyways in North America., North Dakota Game and Fish 

Department, Public Domain, https://www.fws.gov/media/migratory-bird-

flyways-north-america



How it works?

Photo credit: Ariane Dumas

Photo credit: Vancouver Island

          University

Photo credit: Vancouver Island University



Tick 

prevention 

resources



How to 

submit 

ticks from 

animals in 

BC?



Indication of Animal Lyme disease in BC



Consensus on Lyme 

borreliosis in dogs 

and cats, 2018



Human Lyme 

disease in 

Canada

Source: Public Health Agency of Canada



Human Lyme 

disease in 

Canada

Source: Public Health Agency of Canada



Human Lyme 

disease in 

Canada

Source: Public Health Agency of Canada, 2022



Human Lyme disease cases in British Columbia

Source: BC Centre for Disease Control



Anaplasmosis

Anaplasma marginale

• Affects ruminants, not zoonotic

• Common in tropical/sub-tropical regions

• Transmitted by multiple tick species (Ixodid and Dermacentor)

• Considered endemic in US

• Sporadic cases in Canada since late 1960s

• Immediately notifiable, CFIA

Anaplasma phagocytophilum

• 2 strains: Ap-HA and  Ap – variant 1 

• Causes granulocytic anaplasmosis

• Species susceptibility: humans, dogs, horses, ruminants, rodents, etc

• Transmitted mainly by Ixodes sp ticks

• Human cases became reportable Canada in 2024, will become 

reportable in BC in May 2026



Human 

anaplasmosis 

in Canada

Source: https://doi.org/10.14745/ccdr.v48i05a02



Locally-acquired cases of 

anaplasmosis in Washington State

Source: CDC

https://wwwnc.cdc.gov/eid/article/31/11/25-0379_article




Canine 

anaplasmosis 

BC

Anaplasmosis in a dog on Vancouver Island - PMC

https://pmc.ncbi.nlm.nih.gov/articles/PMC4466834/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4466834/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4466834/


Rocky Mountain 

spotted fever

Rickettsia rickettsii
• pleomorphic, obligate intracellular, Gram-negative 

coccobacilli

• Humans and dogs are susceptible, other species can act as 

reservoir hosts (e.g. rodents, rabbits) 

• Western NA/Canada: primarily spread by Rocky Mountain 

wood tick - Dermacentor andersoni

• Eastern NA/Canada: primarily spread by American dog tick -

 Dermacentor variabilis

• Transmission is relatively quick compared to other TBD

• influenced by length of time tick feeds on host and if it 

had previously fed on another host

• If previously fed, can transmit quickly (minutes)

• If hadn’t previous fed (hours)

• Incubation period: 2-14 days



Rocky Mountain 

spotted fever

Rickettsia rickettsii
• Clinical signs

• Asymptomatic, mild, severe manifestations

• Variable but can include:

• Anorexia, depression

• Respiratory signs, conjunctivitis 

• Gastrointestinal signs: diarrhea, vomiting, painful 

abdomen

• Joint, muscle pain

• Petechiae or ecchymoses on skin or mucous 

membranes

• Edema: ears, lips, or other parts of face

• Hemorrhages, ocular signs, renal failure, DIC, 

hypotension, shock



Rocky Mountain 

spotted fever



Reporting

Reportable and notifiable diseases - 

Province of British Columbia

https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/animals-and-crops/animal-health/reportable-notifiable-diseases


BC-specific tick and tick-borne disease 

surveillance resources



Other resources



Emerging issues 

– ticks and tick-

borne diseases

Climate change may lead to 

altered risks from:

• Changing habitat suitability

• Introduced pathogens

• Introduced species



Ixodes pacificus under Current Climate

▪ Ensemble of habitat suitability maps from annual ClimateNA data and 
seasonal ClimateNA data at 1 km resolution
➢ Mean +  uncertainty via standard deviation (-1.96 for 95% C.I.)

Couloigner et al. © Feb. 9, 2023

Predictors of interest: 
Number of Free Frost Days or Free 
Frost Period
Moisture Index/Deficit or Summer 
Heat Moisture Index
Ecoregions 
Mean Warmest Month Temperature
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RCP = 

Representative 

Concentration 

Pathway
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Climate change and ticks: Ixodes pacificus

Financial support from: 

Couloigner et al. ©
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Preliminary work to verify models



Asian 

Longhorned 

tick
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Asian longhorned tick – United States
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Theileria orientalis Ikeda

Transmitted by Asian 

longhorned tick
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Theileria orientalis Ikeda – detection in Ontario



For High to Very High Suitability

ALHT Habitat Suitability Modelling:
 Projection onto Current and Future Climate

Comparison of Suitability Maps under Current and 
Future Climate 

2022 © I. Couloigner, S.C Cork



Habitat Expansion at 2.5’ for 3W provinces + WA, if 
H. longicornis introduced, Current vs Future (2040 RCP4.5)

2021© I. Couloigner, S.C Cork

Probabilities of occ.  >= 60% 

(median of 7 future projections vs current projection)



Ixodes scapularis 

confirmed in Fort 

St John area

• Found on dog with no travel history

• Submitted to eTick

• Confirmed by molecular testing at 

BCCDC Public Health Lab

• Tick infected with Borrelia burgdorferi

• Agent of Lyme disease

Just an isolated signal so follow up is 

needed:

• Encourage submissions to eTick from 

ticks collected on people and pets 

from this area

• Active field surveillance (tick 

dragging)



Mosquitoes and mosquito-borne diseases in BC

Pathogens:

1. Epizootic hemorrhagic Disease

2. Western equine encephalitis

3. West Nile

4. California serogroup viruses

Invasive mosquito species of concern

.
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Epizootic hemorrhagic disease virus in white-tailed deer

▪ Orbivirus

▪ Vectors: primarily biting midges, mosquitoes 

secondary 

▪ Vertebrate hosts: white-tailed deer, 

antelopes

▪ Symptoms: 

▪ Fever, rapid difficult breathing, 

excessive salivation, nasal exudate, 

swollen tongue, generalized 

hemorrhagic symptoms

▪ Mortality: up to 90%

▪ BC outbreaks: white-tailed deer 

primarily but also in big-horned sheep 
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Western equine encephalitis virus

▪ Fresh water swamp ecosystems

▪ 17 major WEE epidemics in 

Canada 

▪ 12,000 and 52,000 horses in 

MB and SK in 1930s (28% 

fatality rate)

▪ Vaccine preventable

▪ Family Togaviradae, genus Alphaviruses

▪ Vectors: mosquitoes (Culex, Culiseta, Aedes)

▪ Vertebrate hosts: passerine birds, ground 

squirrel, blacktail jackrabbit, snakes, frogs

▪ Accidental hosts: humans, equids

▪ Symptoms in equids: 

▪ Fever, fatigue, somnolence, 

incoordination, teeth grinding, 

encephalomyelitis, inability to swallow

▪ Mortality: 20-30%
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West Nile virus

0

1

2

3

4

5

6

7

8

9

10

n
u

m
b

e
r 

o
f 

ca
se

s

Locally-acquired West Nile virus cases in BC 2009- 
2025, by species

human bird horse

▪ Family Flaviviridae, genus Flavivirus

▪ Vectors:  mosquitoes (Culex sp primarily)

▪ Vertebrate hosts: birds, (ground squirrels, 
chipmunks, amphibians occasionally)

▪ Accidental hosts: humans, equids

▪ Symptoms in animals: 

▪ Equids: Fever, encephalomyelitis, ataxia, 
paresis, paralysis

▪ Birds: fatal systemic disease in corvids 
(American crow highly susceptible).  
Depression, ataxia, paralysis, multi organ 
inflammation 

▪ Mortality: up to 25%

▪ Vaccine preventable in equids
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West Nile virus

Source: Transmission of West Nile Virus | West Nile Virus | CDC

https://www.cdc.gov/west-nile-virus/php/transmission/index.html




Emerging issues 

– mosquitoes 

and mosquito-

borne diseases

Increase mosquito exposure

• Multiple generations per season

• Mosquito habitats shifting north

• Increased larval and mosquito survival

Increase pathogen transmission

• Increased vertical transmission from 
mosquitos to offspring (overwintering)

• Increased viral replication in mosquitos 
and transmissibility to humans

Climate change impacts

Increasing temperatures can:

Altered habitats will also change risks



Invasive species and pathogens of 
human (animal) importance

Vectors:

 Aedes japonicus

 Aedes albopictus*

Pathogens:

 California serogroup viruses (Snowshoe 

Hare, Jamestown Canyon)

 West Nile virus

 Chikungunya*

 Dengue*

 St. Louis encephalitis*

* Not found in BC to date



Pilot mosquito 

surveillance

• First detection of Aedes japonicus in the Nanaimo 

region in 2024. 

• 9/10 traps caught at least 1 Aedes japonicus

• Aedes japonicus

• First recorded 2015 in lower mainland

• Currently unknown range in BC

• Potential for range expansion

• Aggressive biter

• Pathogen transmission concern

• Japanese encephalitis

• West Nile virus

• La Crosse virus

• Cache Valley virus



Mosquito and mosquito-borne disease 

surveillance resources
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Summary

1.Reportable and notifiable 

diseases

2.Emerging vectors and 

pathogens

3.Climate change and vector-

borne diseases



Thank You
Erin Fraser, Public Health Vet

BC Centre for Disease Control

Erin.fraser@bccdc.ca
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