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Objectives

This is a thought-provoking talk. Not a deep dive.

1. At the end of this lecture, the learner will have 
knowledge of how a changing climate can impact 
zoonotic disease

2. The learner will have knowledge of specific 
zoonoses affected by climate change 

3. The learner will have knowledge of the 
mechanisms of changing vector distributions 



Zoonoses ς a disease that is transmissible from vertebrate animals to humans

ÅReservoir ï the site or organism in which an infectious agent 
normally lives and multiplies and from which it can be transmitted 
to a susceptible host

ÅVector ï a living agent that carries and transmits an infectious 
pathogen to another living organism or host

ÅHost ï an animal that affords subsistence to an infectious agent

Control of Communicable Diseaes Manual. 18th Ed. American Public Health Association. 2004.



Clark MB, Schaefer TJ. West Nile Virus. [Updated 2023 Aug 8]. https://www.ncbi.nlm.nih.gov/books/NBK544246/figure/article-31340.image.f1/.  Accessed October 18, 2023.

I. Zoonoses ς a disease that is transmissible from vertebrate animals to humans



Haines & Ebi. N Engl J Med. 2019;380(3):263-73.



Haines & Ebi. N Engl J Med. 2019;380(3):263-73.



https://www.youtube.com/watch?v=gVfgkFaswn4. Accessed April 22, 2019.

Vector-Borne Diseases on the Move

Lyme Disease

Ṳ

https://www.youtube.com/watch?v=gVfgkFaswn4


Mailson Pignata / Getty. https://www.theatlantic.com/science/archive/2021/06/dengue-mosquitoes-defanged/619161/. Accessed October 21, 2023.

Arboviruses ς Mosquito-Borne Disease

ÅIn recent years, Florida 
and Texas have 
experienced 
autochthonous 
outbreaks of dengue, 
chikungunya, and 
Zika  virus

ÅTransmitted by Aedes 
mosquitoes

ÅEmergence is 
attributable to 
climate change, 
urbanization, and 
shifting patterns 
of human 
migration

ÅMuch of the 
southeastern US 
will become 
suitable for Aedes-
borne infections

https://www.theatlantic.com/science/archive/2021/06/dengue-mosquitoes-defanged/619161/


Udani Samarasekera. Climate change and malaria: predictions becoming reality. Lancet. 2023;402:361-362.
Locally Acquired Cases of Malaria in Florida, Texas, and Maryland. CDC. https://www.cdc.gov/malaria/new_info/2023/malaria_florida.html . Accessed October 21, 2023.

ÅWarmer temperatures 
speed up the growth 
cycle of the malaria 
parasite in the 
Anopheles mosquito, 
enabling it to develop 
more quickly for 
transmission

Malaria
ÅLocally-acquired 

cases of malaria 
in Florida, Texas 
and Maryland

ÅIncreasing 
temperatures 
extend the 
seasons typical 
for mosquitoes to 
live and breed 
and the 
geographical areas 
that are suitable 
for these 
mosquitoes

https://www.cdc.gov/malaria/new_info/2023/malaria_florida.html


TICK-BORNE DISEASES

Transmitted through the bite of 
an infected tick



1977 - Steere described 
cluster of arthritis cases.

Fall 1981 - Burgdorfer 
noted spirochetes in the 
body fluid of a black-
legged tick identified as 
the  Lyme Dz causative 
agent

May 28, 1999 - Isolation 
of Borrelia burgdorferi 
from Ixodes scapularis 
removed from a bird in 
Nova Scotia

July 16, 2008 ς Drag 
sampling in Saint John, 
New Brunswick confirms 
the area of Millidgeville 
to be endemic for Lyme 
disease
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Rising Rates of Lyme DiseaseNow the most common vector-borne disease in North America

* https://www.canada.ca/en/public-health/services/diseases/lyme-disease/surveillance-lyme-disease.html 

2022         2023          2024
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https://www.canada.ca/en/public-health/services/diseases/lyme-disease/surveillance-lyme-disease.html


https://app.firstline.org/en/clients/230-horizon-health-network?show_draft=true. Accessed April 5, 2025.

https://app.firstline.org/en/clients/230-horizon-health-network?show_draft=true


https://app.firstline.org/en/clients/230-horizon-health-network?show_draft=true. Accessed April 5, 2025.

https://app.firstline.org/en/clients/230-horizon-health-network?show_draft=true


https://app.firstline.org/en/clients/230-horizon-health-network?show_draft=true. Accessed April 5, 2025.

https://app.firstline.org/en/clients/230-horizon-health-network?show_draft=true


ÅBacteria Borrelia burgdorferi
ÅTransmitted by Ixodes scapularis and Ixodes pacificus

ÅPeople 
Å3 to 30 days after tick bite

ÅEarly symptoms include rash (erythema migrans) and flu-like (fever, 
headache, fatigue, muscle and joint aches) 

ÅUntreated can progress to disseminated disease and affect joints, heart, and 
nervous system

Lyme disease
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ÅBacteria Anaplasma phagocytophilum
ÅTransmitted by Ixodes scapularis and Ixodes pacificus

ÅPeople 
Å5 to 14 days after tick bite 

ÅNo symptoms or fever and flu-like illness (chills, headache, muscle aches, 
gastrointestinal symptoms and rash)

ÅSevere illness can develop

Anaplasmosis
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ÅParasite Babesia microti
ÅTransmitted by Ixodes scapularis and Ixodes pacificus

ÅPeople

Å1 to 4 weeks after tick bite 

ÅNo symptoms, or fever and flu-like illness (chills, headache, fatigue, 
muscle and joint pain)

ÅSevere illness can develop

Babesiosis
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ÅPowassan virus
ÅTransmitted by Ixodes scapularis and Ixodes cookei

ÅPeople
Å1 to 4 weeks after tick bite 

ÅFlu-like illness (fever, headache, vomiting, generalized weakness)

ÅCan progress to severe illness

Powassan virus Disease
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ÅA. Changes in vector distribution and 
abundance 

ÅTick-borne illness

ÅB. Wildlife migration patterns 

ÅC. Extreme weather events and 
disease transmission 

ÅD. Impact of changing reservoirs, 
vectors and host amplification on 
zoonoses

Mechanisms of 
Impact



Climate Change and Ticks

ÅImproved tick reproduction and 
survival 

ÅTemperature affects life cycle

ÅIncrease in abundance in endemic 
areas

ÅLonger seasonal activity

ÅLonger periods of questing behavior

ÅIncrease distribution ranges 

ÅIxodes scapularis geographical range 
expansion northward

ÅPotential spread to higher elevations



Climate Change Impacts

ÅMore ticks (abundance)
ÅLonger tick seasons (activity)
ÅTicks in more places (range)
ÅPeople and pets outside longer 

ÅIncreasing people and pet exposure
ÅIncreasing risk of tick-borne diseases

ÅEmergence of other tick species and pathogens
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Anaplasmosis in 
Nova Scotia

2011

Anaplasmosis 
described in a horse1

2017

First recognized human 
case in Nova Scotia2

2022

1-2 cases per year 
until 2022

1. FD Uehlinger et al. 2011. Can Vet J, 52:537
2. B Chase, P Bonnar. 2018. JAMMI. 3.4
3. T Hatchette, G Patriquinn. Dalhousie University Pathology Grand Rounds. February 2023.

Northern Zone
4 cases

Western Zone
102 cases

Central Zone
9 cases

Eastern Zone
1 case

3



Pathogen Prevalence in New Brunswick

ÅThe increasing prevalence of Borrelia burgdorferi is well documented

ÅAnaplasmosis  and babesiosis  are expected to become increasingly common in New Brunswick, as 
ĦũŔůċƣĲШĦőċŰŊĲШŔƚШĲǂƣĲŰĬŔŰŊШƣőĲШƣŔĦťƚќШƓĲƖŔŸĬШŸŉШċĦƣŔƻŔƣǃЯШċĦĦĲũĲƖċƣŔŰŊШƣőĲŔƖШũŔŉĲШĦǃĦũĲШċŰĬШƓƖŸũŸŰŊŔŰŊШ
human exposure to the ticks

J. Badcock. Personal Communication. April 17, 2025.

Data available to 2023.
2024 data not yet available due to changes in tick analysis at testing sites. 



Mechanisms of 
Impact

ÅA. Changes in vector distribution and 
abundance 

ÅB. Wildlife migration patterns 

ÅEchinococcus

ÅHighly pathogenic avian influenza

ÅC. Extreme weather events and disease 
transmission 

ÅD. Impact of changing reservoirs, vectors 
and host amplification on zoonoses



As the earth warms, and permafrost 

thaws, climate change impacts 

wildlife migration patterns which 

alter the distribution of 

potential pathogens and 
usher in emerging 

infectious diseases 

in new geographical 

ranges.

- https://ccea-ccae.org/ecozones-maps/. Accessed April 5, 2025.
- Torgerson PR, Keller K, Magnotta M, Ragland N. The global burden of alveolar echinococcosis. PLoS Negl Trop Dis. 2010 Jun 22;4(6):e722.


