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Objectives

This is a thoughprovoking 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
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I . ZO O ﬂ OSGSa disease that is transmissible fronertebrate animals to humans

Transmission Cycle of West Nile Virus

Bird to Mosquito
Accidental Hosts:

\\\ People & Animals

Reservoir Host: Mosquito to Bird Insect Vector:
Birds Mosquitoes

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 pctober 18, 2023.



Increasing Levels of Carbon Dioxide  Rising Temperature
and Short-Lived Climate Pollutants

Rising Sea Levels Increasing Extreme

Weather Events

Demographic, Socioeconomic, Environmental, and Other

Factors That Influence the Magnitude and Pattern of Risks
Geography Warning systems

Ecosystem change Socioeconomic status

Baseline air and water quality Health and nutritional status

Agricultural and livestock practices Access to effective health care

and policies

EXPOSURE PATHWAYS

Extreme Heat Water Quality Food Supply Vector Distribution Social
Weather Events Stress

and Quantity and Safety and Ecology Factors

Haines &Ebi N Engld Med 2019;380(3):2633




EXPOSURE PATHWAYS

Extreme Heat Air Water Quality Food Supply Vector Distribution Social
Weather Events Stress Quality and Quantity and Safety and Ecology Factors

EXAMPLES OF HEALTH OUTCOMES
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= « Injuries Heat-related iliness « Exacerbations « Campylobacter « Undernutrition « Chikungunya Physical and
o — « Fatalities and death of asthma and infection » Salmonella food « Dengue mental health
« Mental health other respiratory « Cholera poisoning and other « Encephalitis effects of violent
effects diseases » Cryptosporidiosis foodborne diseases (various forms) conflict and
« Respiratory « Harmful algal « Mycotoxin effects « Hantavirus infection forced migration
allergies blooms » Lyme disease (complex and
« Cardiovascular « Leptospirosis « Malaria context-specific
disease « Rift Valley fever risks)
« West Nile virus
infection

« Zika virus infection

Haines &Ebi N Engld Med 2019;380(3):263 3.



VectorBorne Diseases on the Move

https://iwww.youtube.com/watch?v=gVfgkFaswnAccessed April 22, 2019.


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

Arboviruseg Mosquito-Borne D;sease
Aln recent years, Florida / / AEmergence is

attributable to
and Texas have climate change,
experienced

urbanization, and
autochthonous

shifting patterns
outbreaks oflengue

of human
chikungunya, and migration

Zika virus AMuch of the
ATransmitted byAedes southeastern US
mosquitoes will become

suitable forAedes
borne infections

MailsonPignata/ Getty. https//www theatlan om nce/arch 021/06/dengumosquitoesdefanged/619

61/ Accessed October 21, 2023.


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

ALocally-acquired
Malaria cases of malaria

In Florida, Texas
and Maryland

Alncreasing
AWarmer temperatures temperatures
speed up the growth extend the

cycle of the malaria
parasite in the

Anophelesnosquito,
enabling It to develop and the

more quickly for geographical area

transmission | that are suitable
for these
mosquitoes

seasons typical
for mosquitoes tc
live and breed

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.


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

TICKBORNE DISEASES

Transmitted through the bite of
an infected tick




1977- Steeredescribed
cluster of arthritis cases.

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

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

July 16, 2008 Drag
sampling in Saint John,
New Brunswick confirms
the area ofMillidgeville
to be endemic for Lyme
disease
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* https://www.canada.ca/en/publiehealth/services/diseases/lymdisease/surveillanctyme-disease.html


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

Tickborne Diseases

Lyme Disease and Management of Tick Bites -
Anaplasmosis -
Babesiosis ->

Additional Information

Click here for NB Tick-Borne Diseases Manual

Click here for Horizon Regional Microbiology Tick Requisition Form (only accessible from a Horizon desktop computer)

v  Resource Links:

v Acknowledgements:

2= Firstline Horizon Health Network Firstline
Imprint & Acknowledgements Terms of Use
Share the App Feedback

© Copyright 2025 Spectrum Mobile Health Inc., dba Firstline Clinical. All rights reserved.

https://app firstline.org/en/clients/23Ghorizonhealth-network?show_draft=true Accessed April 5, 2025.


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

New Brunswick

Tick-Borne Diseases
Manual

(Health Care Professionals)
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Section TICK-BORNE DISEASES
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https://app firstline.org/en/clients/23Ghorizonhealth-network?show_draft=true Accessed April 5, 2025.


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

Lyme disease
ABacteriaBorrelia burgdorferi &

ATransmitted byixodes scapularignd Ixodespacificus 20um |
APeople

A3 to 30 daysfter tick bite

AEarly symptoms include rash (erythema migrans) andkéufever,
headache, fatigue, muscle and joint aches

AUntreated can progress to disseminated disease and gff@uss, heart, and
nervous system

Photo: Centers for
Disease Control



Anaplasmosis %

ABacteriaAnaplasma phagocytophilum
ATransmitted byixodes scapularignd Ixodespacificus

APeople

A5 to 14 daysfter tick bite
ANo symptoms or fever and flike illness ¢hills, headache, muscle aches,
gastrointestinal symptoms and rash)

ASevere illness can develop

Photo: Centers for
Disease Control



Babesiosis

AParasiteBabesa microti 8 )
ATransmitted byixodes scapularignd Ixodespacificus

APeople
A1to 4 weeksafter tick bite
ANo symptoms, or fever and flike illnesqchills, headache, fatigue,

muscle and joint pain)
ASevere illness can develop

.
Photo: Centers for
Disease Control



Powassan virus Disease

APowassan virus
ATransmitted byixodes scapularignd Ixodes cookei

APeople
A1lto 4 weeksafter tick bite
AFIulike iliness (fever, headache, vomiting, generalized weakness)

ACan progress to severe illness

Photo: Centers for
Disease Control
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Ixodes pacificus and Ixodes scapularis ticks submitted

Climate Change and TiCkS through passive tic!f §ur\‘/\e.illjance, Canada, 2020

o {

Almproved tick reproduction and |
survival 5 (.
ATemperature affects life cycle | ' e

Alncrease in abundance in endemic =
areas

ALonger seasonal activity
ALonger periods of questing behavio

Alncrease distribution ranges

Alxodes scapularigeographical range
expansion orthward

APotential spread to higher elevation] z==

« Human Granulocytic Anaplasmosis

Lyme Disease

What'’s Eating You? Ixodes Tick and Related Diseases, Part 2: Diagnosis and
Treatment of Regional Tick-borne Diseases, Close Encounters with the Environmen t

pacificus tick sand their associated pathogens in Canada
2020, Canada Communicable Disease Report, June 2023

Photo: Surveillance for Ixodes scapularis and Ixodes



Climate Change Impacts

AMore ticks (abundance)
ALonger tick seasons (activity)
ATicks in more places (range)
APeople and pets outside longer

Alncreasingpeople and pet exposure
Alncreasing risk of tickorne diseases

AEmMergence of other tick species and pathogens

Photo Rocky Mountain

Photo Lone Star Tick:

Wood Tick: Centers for

Centers for Disease Control

and Prevention

Disease Control and

Prevention



Anaplasmosis In
Nova Scotia

Anaplasmosis 1-2 cases per year
described in a horse until 2022
‘ 2017 ‘

2011 2022

First recognized human
case in Nova Scotia

1. FDUehlingeret al. 2011 Can Vet J52:537
2. B Chase, P Bonnar. 2018MMI 3.4

3. THatchette GPatriquinn Dalhousie University Pathology Grand Rounds. February 2023.
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Pathogen Prevalence in New Brunswick

A The increasing prevalence oBorrelia burgdorferi is well documented

A Anaplasmosis and babesiosis are expected to become increasingly common in New Brunswick, as_
HOGROC qUWHASEC UNVWRYE WU+qlUI RUNDWa6 WWgRHAL + Kk WG RYT WYnL
human exposure to the ticks

Infection prevalence Borrelia burgdorferi among Infection prevalence Anaplasma phagocytophilum Infection prevalence Babesia microtiamong

Ixodes scapularis ticks (Nymph and Adult Female) in among Ixodes scapularis ticks (Nymph and Adult Ixodes scapularis ticks (Nymph and Adult Female)

NB from Passive and Active Tick Surveillance Female) in NB from Tick Surveillance (Active and in NB from Tick Surveillance (Active and Passive)
Passive) 5.0
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- 05 Positive Nymph and Female Ticks Active and Passive Surveillance - 0 Positive Nymph and Female Ticks Active and Passive Surveillance

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

J. Badcock. Personal Communication. April 17, 2025.
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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://cceaccae.org/ecozonemaps/. Accessed April 5, 2025.
- Torgerson PR, Keller K, Magnotta M, Ragland N. The global burden of alveolar echino®iau®égl Trop Dis2010 Jun 22;4(6):e722.




