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Learning Objectives

* Describe the clinical presentation and current epidemiology of Lyme
disease, anaplasmosis, babesiosis and Powassan virus disease in Ontario.

* |dentify the main laboratory testing methods and testing indications
for Lyme disease, anaplasmosis, babesiosis, and Powassan virus
disease in Ontario.

 Utilize the Ontario Vector-Borne Disease Tool to identify tick borne
disease trends and geographic risk relevant to support evidence-based
public health practice.
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Clinical Presentation of Tick-Borne Diseases of
Public Health Significance
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Background

* Lyme disease has been a reportable disease of public
health significance (DoPHS) in Ontario since 1991.

* Anaplasmosis, Babesiosis and Powassan virus infection
were designated as DoPHS as of July 1, 2023.

* All four tick-borne DoPHS are transmitted by blacklegged
ticks (/Ixodes scapularis) in Ontario.

* |t has been anticipated that the prevalence of tick-borne
diseases will increase in Ontario due to warming
temperatures and land use changes.

Source: Bishop L. CDC #28371. CDC/ Division of Vector-
Borne Diseases Rickettsial Zoonoses Branch. Available
from:
https://wwwn.cdc.gov/phil/Details.aspx?pid=28371
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https://wwwn.cdc.gov/phil/Details.aspx?pid=28371

Lyme Disease

* Etiologic agent: helical bacterium Borrelia burgdorferi sensu lato?

* Transmission: Infected tick must be attached > 24-36 hours

Early localized disease (3 to 30 days after bite) : ’
* Fever, generalized arthralgia and myalgia, headache, lymphadenopathy
* Erythema migrans rash - Expanding rash >5 cm in 70-80% of those infected?

Early disseminated disease (less than 3 months):
* Fatigue, general weakness, multiple erythema migrans lesions
* Peripheral/central nervous system involvement, cardiac symptoms

Late disseminated Lyme disease (more than 3 months): 1

Source: Gathany J. CDC #9875. CDC/ James
Gathany. Available from:
https://wwwn.cdc.gov/phil/Details.aspx?pid=9875
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* Musculoskeletal, cardiac, neurological manifestations



https://wwwn.cdc.gov/phil/Details.aspx?pid=9875

Anaplasmosis
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Etiologic agent: intracellular bacterium Anaplasma
phagocytophilum?3

Transmission: Infected tick attached for > 12-24 hours
Incubation period: typically 1-2 weeks (range 5-21 days)

Acute febrile illness (duration usually < 2 weeks):

* Fever, fatigue, chills, severe headache, myalgia, abdominal pain,
nausea, vomiting, diarrhea, and/or loss of appetite*

Severe or more prolonged illness if delayed treatment,
advanced age, co-infection, or impaired immune system

* Caninclude respiratory failure, bleeding problems, organ failure,
and/or death

Source: Walker AR. Anaplasma phagocytophilum.
WikiMedia Commons; 2012. Available from:
https://commons.wikimedia.org/wiki/File:Anaplasma-

phagocytophilum-sheep.jpg. License: CC BY-SA 3.0



https://commons.wikimedia.org/wiki/File:Anaplasma-phagocytophilum-sheep.jpg
https://commons.wikimedia.org/wiki/File:Anaplasma-phagocytophilum-sheep.jpg
https://commons.wikimedia.org/wiki/File:Anaplasma-phagocytophilum-sheep.jpg
https://commons.wikimedia.org/wiki/File:Anaplasma-phagocytophilum-sheep.jpg
https://commons.wikimedia.org/wiki/File:Anaplasma-phagocytophilum-sheep.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://creativecommons.org/licenses/by-sa/3.0/deed.en

Babesiosis

* Etiologic Agent: intracellular eukaryotic parasite Babesia
* Transmission: Infected tick must be attached > 36-48 hours
* Incubation period: 1-4 weeks after infected tick bite

* Many (20-50%) infections remain asymptomatic

* Acute/subacute febrile illness (duration usually < 2-4 weeks)

* Symptoms can include fever, chills, sweats, body aches, loss of
appetite, or fatigue ’ O o
* Hemolytic anemia, jaundice and dark urine (haemoglobinuria)®

Source: Ontario Agency For Health Protection and

* Severe, prolonged, or relapsing illness if delayed treatment, rometion (bl Hoalh Ontario) Laboratory Sorvices
older age, impaired immunity, or impaired splenic function

* Caninclude, bleeding problems, organ failure, and/or death
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Powassan Virus Disease

* Etiologic Agent: Powassan virus (Orthoflavivirus powassanense)’

* Transmission: may occur in as little as 15 minutes

Incubation period: 1-5 weeks after infected tick bite

Acute prodromal phase (duration usually 1-3 days)

*  Asymptomatic or mild to severe symptoms may occur such as fever,
headache, vomiting, or weakness®

Neuroinvasive disease (duration usually weeks)

* May cause meningitis and/or encephalitis, as well as confusion, loss of B i
coordination, difficulty speaking, paralysis or seizures Source: Abdelwahab S, Almeida ID,

Doane FW, Mclean DM. Powassan
* In severe disease, case fatality rate is 5-10% and of those that survive, Con Mo Ao 1 19645300191 1065.
~ (0} 72. Available from:
SOA) may have Iong-term health prObIemS httpsY/a‘/lpamce.nZETnlm.nih.gov/articles

/PMC1922667/figure/F5/ License:
PMC Open Access Subset
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Table 1: Summary of Tick-borne Diseases of Public Health Significance® 1>

Consideration Lyme Disease Anaplasmosis Babesiosis Powassan Virus Disease
Tick Bite Risk 2 24-36 hours > 12 to 24 hours 2 36-48 hours < 15 minutes
. 1 to 4 weeks (tick bite) Or
Incubation 3 to 30 days 5 to 21 days (tick bite) 1 to 5 weeks
1 to 24 weeks (transfusion)
Skin Lesions Erythema migrans (70%) Maculopapular (< 10%) Petechiae (rare, if severe) Morbiliform (rare)
Arthralgia, headache, : . . -
Other & Arthralgia, headache, rarely High fever, dark urine, Encephalitis after short
. . lymphadenopathy, ) . ) .
Differential severe (e.g. multi-organ severe if low immunity or prodrome (1-3 days) and
subacute or late . . :
Symptoms . . failure) low splenic function 50% have sequelae
manifestations
Routine Usuallv normal in earl Leukopenia (> 45%), Hemolytic anemia (> 90%) I |
. Y Y thrombocytopenia (>70%), thrombocytopenia (> 60%), Usually norma ,
Bloodwork localized cases . . . . (< 15% thrombocytopenia)
high transaminases (>50%) high transaminases (> 70%)
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Epidemiology of Tick-Borne Diseases of Public Health
Significance in Ontario
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Figure 1: Number and Rate of Reported Cases of Lyme Disease in Ontario by
Classification and Year (January 1, 2015 — December 31, 2025)
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Source: iPHIS data as extracted by Ontario Agency for Health Protection and Promotion (Public Health Ontario). Number and rate of reported cases of Lyme disease in Ontario by classification and year
(January 1, 2015 — December 31, 2025) [Internet]. Toronto, ON: King’s Printer for Ontario; 2026 [cited 2026 Apr 24].
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Figure 2: Number of Reported Cases of Anaplasmosis, Babesiosis and Powassan Virus
in Ontario by Classification and Year (July 1, 2023 — December 31, 2025)
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Source: iPHIS data as extracted by Ontario Agency for Health Protection and Promotion (Public Health Ontario). Number of reported cases of anaplasmosis, babesiosis and Powassan virus in Ontario by
classification and year (July 1, 2023 — December 31, 2025) [Internet]. Toronto, ON: King’s Printer for Ontario; 2026 [cited 2026 Apr 24].
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Figure 3: Seasonal Trends of Reportable Tick-borne Diseases in Ontario (July 1, 2023 -
December 31,2025)
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Source: iPHIS data as extracted by Ontario Agency for Health Protection and Promotion (Public Health Ontario). Seasonal trends of reportable tick-borne diseases in Ontario (July 1, 2023 — December 31,
2025) [Internet]. Toronto, ON: King’s Printer for Ontario; 2026 [cited 2026 Apr 24].
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Figure 4: Rate of Cases per 100,000 Persons by Reporting Ontario Public Health Unit

Lyme Disease Anaplasmosis
(January 1, 2015 — December 31, 2025) (July 1, 2023 — December 31, 2025)
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Toronto, ON: King’s Printer for Ontario; 2026 [cited 2026 Apr 24].
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Figure 5: Characteristics of Reported Confirmed and Probable Tick-borne Disease Cases in
Ontario (January 1, 2023 - December 31, 2025)
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Source: iPHIS data as extracted by Ontario Agency for Health Protection and Promotion (Public Health Ontario). Characteristics of reported confirmed and probable tick-borne disease cases in Ontario
(January 1, 2023 - December 31, 2025) [Internet]. Toronto, ON: King’s Printer for Ontario; 2026 [cited 2026 Apr 24].
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Figure 6: Characteristics of Reported Confirmed and Probable Tick-borne Disease Cases
in Ontario (January 1, 2023 - December 31, 2025)
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Source: iPHIS data as extracted by Ontario Agency for Health Protection and Promotion (Public Health Ontario). Characteristics of reported confirmed and probable tick-borne disease cases in Ontario
(January 1, 2023 - December 31, 2025) [Internet]. Toronto, ON: King’s Printer for Ontario; 2026 [cited 2026 Apr 24].
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Epidemiology - Summary

The incidence of Lyme disease in Ontario continues to increase.

Since becoming reportable three years ago, the incidence of anaplasmosis
has increased.

Tick-borne diseases in Ontario show strong seasonality, with more than 80%
of all four reportable tick-borne disease cases have onset dates between
May and October.

The highest rates of Lyme disease, anaplasmosis and babesiosis have been
reported in the Southeast Public Health Unit compared with other regions.
This coincides with areas of established blacklegged tick populations.

PublicHealthOntario.ca
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Laboratory Testing for Tick-Borne Diseases of Public
Health Significance
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Antibody (i.e., serology) PCR (i.e., NAAT) Microscopy (i.e., smears)

Testing Recommendations”18

No signs/symptoms

(asymptomatic)

PublicHealthOntario.ca
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Antibody (i.e., serology) PCR (i.e., NAAT) Microscopy (i.e., smears)

Testing Recommendations”18

No signs/symptoms None None None
(asymptomatic)

Early localized Lyme disease None None None
(single typical erythema migrans lesion)

PublicHealthOntario.ca
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Testing Recommendations®18 Antibody (i.e., serology) PCR (i.e., NAAT) Microscopy (i.e., smears)

No signs/symptoms None None None
(asymptomatic)

Early localized Lyme disease None None None
(single typical erythema migrans lesion)

Early disseminated or late Lyme disease All cases: If arthritis: None
(e.g., multiple erythema migrans lesions, meningitis, serum (repeat 2-4 weeks synovial fluid
palsies, radiculopathies, neuropathies, carditis, heart later if negative)
block, conjunctivitis, retinal vasculitis, uveitis,
lymphocytoma, arthritis, encephalomyelitis,

" . . If meningitis or
acrodermatitis chronica atrophicans)

encephalomyelitis:
serum and CSF

22
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Testing Recommendations”18 Antibody (i.e., serology) PCR (i.e., NAAT) Microscopy (i.e., smears)

No signs/symptoms None None None
(asymptomatic)

Early localized Lyme disease None None None
(single typical erythema migrans lesion)

Early disseminated or late Lyme disease All cases: If arthritis: None
(e.g., multiple erythema migrans lesions, meningitis, serum (repeat 2-4 weeks synovial fluid
palsies, radiculopathies, neuropathies, carditis, heart later if negative)
block, conjunctivitis, retinal vasculitis, uveitis,

lymphocytoma, arthritis, encephalomyelitis, If meningitis or

acrodermatitis chronica atrophicans) -
encephalomyelitis:

serum and CSF

Anaplasmosis If PCR negative: All cases: If offered by lab:
(acute febrile illness with cytopenias and/or high acute and convalescent sera whole blood (EDTA) whole blood (EDTA)
transaminases) (2-4 weeks later)

23
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Testing Recommendations®-18 Antibody (i.e., serology) PCR (i.e., NAAT) Microscopy (i.e., smears)

No signs/symptoms None None None
(asymptomatic)

Early localized Lyme disease None None None
(single typical erythema migrans lesion)

Early disseminated or late Lyme disease All cases: If arthritis: None
(e.g., multiple erythema migrans lesions, meningitis, serum (repeat 2-4 weeks synovial fluid
palsies, radiculopathies, neuropathies, carditis, heart later if negative)
block, conjunctivitis, retinal vasculitis, uveitis,
lymphocytoma, arthritis, encephalomyelitis,

" . . If meningitis or
acrodermatitis chronica atrophicans)

encephalomyelitis:
serum and CSF

Anaplasmosis If PCR negative: All cases: If offered by lab:
(acute febrile illness with cytopenias and/or high acute and convalescent sera whole blood (EDTA) whole blood (EDTA)
transaminases) (2-4 weeks later)

Babesiosis None If microscopy repeatedly All cases:

(acute febrile illness with hemolytic anemia, negative: whole blood (EDTA)
cytopenias, and/or high transaminases) whole blood (EDTA) (repeat 1-2 days later if
negative)

24
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Testing Recommendations”18

No signs/symptoms
(asymptomatic)

Early localized Lyme disease
(single typical erythema migrans lesion)

Early disseminated or late Lyme disease
(e.g., multiple erythema migrans lesions, meningitis,
palsies, radiculopathies, neuropathies, carditis, heart
block, conjunctivitis, retinal vasculitis, uveitis,
lymphocytoma, arthritis, encephalomyelitis,
acrodermatitis chronica atrophicans)

Anaplasmosis
(acute febrile illness with cytopenias and/or high
transaminases)

Babesiosis
(acute febrile illness with hemolytic anemia,
cytopenias, and/or high transaminases)

Powassan virus disease
(acute prodromal febrile illness followed by
meningoencephalitis)

PublicHealthOntario.ca

Antibody (i.e., serology)

PCR (i.e., NAAT)

Microscopy (i.e., smears)

None None None
None None None
All cases: If arthritis: None

serum (repeat 2-4 weeks
later if negative)

If meningitis or
encephalomyelitis:
serum and CSF

synovial fluid

If PCR negative:
acute and convalescent sera
(2-4 weeks later)

All cases:
whole blood (EDTA)

If offered by lab:
whole blood (EDTA)

None If microscopy repeatedly All cases:
negative: whole blood (EDTA)
whole blood (EDTA) (repeat 1-2 days later if
negative)
All cases: If impaired immune system: None

acute and convalescent sera
(2-4 weeks later)

whole blood and CSF
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General Considerations for Tick-Borne Disease Testing®'?

Testing is not needed if the patient has no signs/symptoms.

Testing is not needed if the patient has a typical erythema migrans lesion
(clinical diagnosis and management should be considered).

Abnormal routine blood work (e.g., complete blood count, liver function tests)
can help raise the index of suspicion for diseases other than Lyme.

Serology is often negative during the acute phase of illness.
Serology may cross-react with other infections or non-specific antibodies.
Serology may remain positive for years after the infection has resolved.

Empiric management should be considered pending test results.

PublicHealthOntario.ca
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Table 2: Summary of Tick-borne Diseases of Public Health Significance”18

Consideration

Lyme Disease

Anaplasmosis

Babesiosis

Powassan Virus Disease

Tick Bite Risk
Incubation
Skin Lesions

Other Differential
Symptoms

Routine
Bloodwork

Microbiological
Tests

Main Treatment
Options

2 24-36 hours
3 to 30 days

Erythema migrans (70%)

Arthralgia, headache,
lymphadenopathy, subacute
or late manifestations

Usually normal in early
localized cases

Early localized: none
Other presentations:
serology

Doxycycline, amoxicillin,
cefuroxime, or ceftriaxone

> 12 to 24 hours
5to 21 days
Maculopapular (< 10%)

Arthralgia, headache, rarely
severe (e.g. multi-organ failure)

Leukopenia (> 45%),
thrombocytopenia (>70%),
high transaminases (>50%)

Acute illness:
PCR +/- serology (paired)

Doxycycline

> 36-48 hours

1 to 4 weeks (tick bite) Or
1 to 24 weeks (transfusion)

Petechiae (rare, if severe)

High fever, dark urine, severe if
low immunity or low splenic
function

Hemolytic anemia (> 90%)
thrombocytopenia (> 60%),
high transaminases (> 70%)

Acute or relapsing illness:
microscopy +/- PCR

Atovaquone + azithromycin,
or clindamycin + quinine

< 15 minutes
1 to 5 weeks

Morbiliform (rare)

Encephalitis after short
prodrome (1-3 days) and 50%
have sequelae

Usually normal
(< 15% thrombocytopenia)

Encephalitic stage:
serology (paired)
Impaired immune system:
serology (paired) + PCR

None (supportive)

PublicHealthOntario.ca
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Figure 7: Anaplasma Test Positivity from Symptom Onset’-18
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Figure 8: More than 75% of Anaplasma Samples Received at PHO were Collected
within 2 weeks of Symptom Onset
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Figure 9: After the inclusion of Anaplasmosis as a reportable disease in 2023, serology

requests at PHO doubled but PCR requests remained comparatively very low
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Figure 10: Since July 2025, all first-time Anaplasma requests, including one-off serology

samples, have been automatically converted to PCR instead of serology
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One-off Serology Submissions are Not Useful for Anaplasma®'2

PublicHealthOntario.ca

Serology sensitivity is low during the first week of symptom onset.

Serology specificity is variable and may indicate remote exposure of no clinical
significance unrelated to the patient’s current illness.

A significant (24-fold) change in antibody titres between two samples collected
2-4 weeks apart is the most useful way to interpret serology.

At PHO, more than 90% of Anaplasma serology sample submissions are one-off
submissions without any follow-up convalescent serum.

Therefore, since 2025, serology is only performed if both acute and
convalescent (2-4 weeks later) serum samples are submitted to PHO.

* One-off serum samples are cancelled until receipt of a convalescent serum sample.

32




For PCR, Collection of Whole Blood is Preferred over Serum?-18

Anaplasma is an intracellular bacteria primarily found in neutrophils.

Serum contains 10 to 1,000-fold lower amount of Anaplasma DNA than
whole blood.

Can amount to a 5% to 15% reduction in clinical sensitivity when collecting
serum for PCR as opposed to whole blood.

While serum was previously accepted as a specimen type for PCR, whole
blood (EDTA tube) is now required for PCR at PHO.

* Serum samples will not be tested for PCR starting in the summer of 2026.

PublicHealthOntario.ca
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Summary of Anaplasma Testing Recommendations

* During the acute febrile illness phase:
* Collect EDTA whole blood for Anaplasma PCR
* Collect 15t serum for Anaplasma serology
(will not be tested for Anaplasma but will be stored for future use)
* During the convalescence phase, i.e., 2 to 4 weeks later:
* |f PCR was previously positive, do not perform additional testing
* |f PCR was previously negative, collect 2" serum for Anaplasma serology
(will be tested alongside the 15t serum sample)

* Check with your local lab if Anaplasma microscopy might also be available.

PublicHealthOntario.ca
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Figure 11: As opposed to Anaplasma, serology remains the main testing method for
Lyme Disease
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Complete All Requisition Fields Otherwise Testing May Be Cancelled

General Test Requisition PRl S iSiaue Vector-borne and Zoonotic Virus Pligaien | SpiBigue
Testing Intake Form

ALL sections of the form must be compieted by authorized health care .
Prouidars for each specimen submitied or testing may b delayed or cancelleq, | o Public Health Ontario's laboratory use only:
Veriy hot ail testing requiroments.sre met enlecting & specimen Date Received PHO Lab N Subrmission of this form is MANDATORY for testing of some veclor-borme and zoonolic viruses.

For HIV, respiratory viruses, or cultura isolate requests, uss the dedicated Oy o M Rafer to Public Health Ontario's Test Menu for ion an i i Completien of this form does not replace the .
requisitions available at: publichealthontario. calrequisiions Wa yS p rov I e nead for & General Test Requisiion. Submit both forms when sending your initial request. If your test request has besn cancelled I f P
Patient Information for lack of intake form, fax this completed form to PHO's laboratory testing section at (416) 235-6188 as soon as possible. owa S S a n v I r u S
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Ontario Vector-borne Disease Tool and Prevention
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Ontario Vector-Borne Disease Tool

The Ontario Vector-Borne Disease (VBD) Tool is an interactive resource to explore
trends in human cases for DoPHS, as well as surveillance data for mosquitoes, and

blacklegged tick established risk areas.
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Source: Ontario Agency for Health Protection and Promotion (Public Health Ontario). Ontario vector-borne disease tool [Internet]. Toronto, ON: King’s Printer for Ontario; 2026 [cited 2026 May 5]. Available from:

https://www.publichealthontario.ca/en/Data-and-Analysis/Infectious-Disease/VBD-Tool
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Figure 12: Blacklegged Tick (Ixodes scapularis) Risk Areas in Ontario
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Source: Ontario Agency for Health Protection and Promotion (Public Health Ontario). Ontario vector-borne disease tool >> Figure 12: blacklegged tick (Ixodes scapularis) risk areas in Ontario [Internet]. Toronto,
ON: King’s Printer for Ontario; 2026 [modified 2026 Apr 26; cited 2026 May 5]. Available from: https://oahpp.maps.arcgis.com/apps/dashboards/bb2flae3ae754de5801142e3569f11bb
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Prevention

* Preventing tick bites:

Cover up - wear light-coloured, long-sleeved shirts and pants to spot ticks more
easily, tuck your shirt into your pants, and pull your socks over your pant legs.

Use insect repellent - containing DEET or icaridin to clothing and exposed skin .
Check for ticks after outdoor activity.

Reduce ticks around your home - mow the lawn often, remove leaf litter, brush
and weeds, move children’s playground equipment away from wooded areas.

* Remove ticks carefully.

* Post-exposure prophylaxis available for Lyme disease.
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Data Caveats

* Epidemiological data are based on information entered in the Ontario Ministry of Health (MOH) integrated Public Health
Information System (iPHIS) database as of April 24, 2026

* While anaplasmosis, babesiosis and Powassan virus became reportable on July 1, 2023, this report includes cases from January 1,
2023 as illness onset occurred prior to July 1 for some cases.

* iPHIS is a dynamic disease reporting system that allows ongoing updates to previously entered data. As a result, data extracted
from iPHIS represent a snapshot at the time of extraction and may differ from previous or subsequent reports

* These data only represent cases and case details reported to public health and recorded in iPHIS. As a result, all case counts are
subject to varying degrees of underreporting due to a variety of factors, such as disease awareness and medical care seeking
behaviours that may depend on severity of illness, clinical practices, and changes in laboratory testing and reporting behaviours.

» Cases are reported based on the Episode Date, which is an estimate of the onset date of disease for a case. In order to determine
this date, the following hierarchy exists in iPHIS: Onset Date > Specimen Collection Date > Lab Test Date > Reported Date.

* Hospitalized cases were defined as those where an admission date was reported

* Fatal cases were determined based on a case outcome description of “Fatal” and the type of death not being reported as
“Reportable disease was unrelated to cause of death.”
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Contact communicable.diseasecontrol@oahpp.ca for more information.

For lab testing inquiries, contact customerservicecentre@oahpp.ca.
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