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Questions 

• What is the minimum incidence of non-Lyme tick-borne diseases (TBDs) in 

children in Canada?  

• What are the most common clinical features of non-Lyme TBDs that paediatric 

providers should be aware of? 

 

Background 

TBDs are increasingly becoming a significant public health concern in many parts 

of Canada. Lyme disease is emerging in eastern and central Canada due to 

geographic range expansion of the blacklegged tick, Ixodes scapularis, from the 

United States (US), driven by climate warming (1). Expansion of populations of 

other endemic tick vector species, in both geographic range and abundance, are 

also being seen, which may also be due to warmer temperatures, increased 

precipitation, land use changes, and extended periods of activity each year (2). 

These changes are placing more people at risk of acquiring TBDs (3–5). Children 

are at particular risk for TBDs as they often spend more time outdoors, tick 

attachment may go unnoticed, and early symptoms of TBDs may be mistaken for 

other childhood infections, delaying diagnosis and treatment (6). Children living in 

rural and remote areas of Canada, including Indigenous children, may be at 

increased risk of acquiring TBDs. Data from the US indicates that Indigenous 

populations experience higher rates of TBDs compared to other racial groups, 

emphasizing the need to monitor for similar trends in Canada (7,8).  

 

In Canada, there are several tick species that can transmit illnesses to humans. 

Blacklegged ticks, I. scapularis and Ixodes pacificus are the primary vectors for 

Lyme disease (the most common TBD in Canada), anaplasmosis, and hard tick 

relapsing fever . I. scapularis can also transmit babesiosis and Powassan virus 

(4,9). Before 1998, the only known population of I. scapularis in Canada was in 

Long Point, Ontario (ON) (10,11). Since then, the geographic range of I. scapularis 

has expanded considerably into southern central and eastern Canada. I. pacificus is 

endemic to southern British Columbia (BC) (9). The Rocky Mountain wood tick 

(Dermacentor andersoni) is the primary vector for Rocky Mountain spotted fever 

and tick paralysis (4) and are found across BC, Alberta (AB), and western 

Saskatchewan (SK) (12). Soft tick relapsing fever, a disease caused by Borrelia 
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hermsii, is transmitted by the bite of a soft tick, Ornithodoros hermsi found in 

southern BC (4,13).  

 

While an established national surveillance program for Lyme disease has existed 

since 2009, (14) the incidence of other emerging TBDs in Canada is largely 

unknown, as many TBDs are not nationally notifiable. Anaplasmosis and 

babesiosis are reportable in some provinces. There were nearly 400 cases of 

anaplasmosis and 20 cases of babesiosis reported in Nova Scotia (NS) (15), Quebec 

(QC) (16), and ON (17) combined in 2023. NS in particular had an overall 

incidence of 29 per 100 000 population of anaplasmosis (15), possibly due to the 

emergence of Anaplasma phagocytophilum infections in naïve wildlife reservoir 

populations resulting in high infection prevalence in ticks (personal communication 

from those studying the anaplasmosis risk areas in southern QC). Anaplasmosis, 

babesiosis, and Powassan virus became nationally reportable illnesses in January 

2024 (18–20). However, limited clinical and epidemiologic data are captured 

through the national human case surveillance system. It also utilizes passive 

surveillance, which relies on voluntary reporting, clinical recognition of disease, 

and appropriate laboratory testing. Lack of clinical recognition of emerging TBDs 

amongst healthcare providers is likely to contribute to under-reporting and 

therefore underestimation of disease burden. There is limited knowledge of clinical 

manifestations, epidemiology, and risk factors regarding TBDs in children, making 

it challenging to fully understand their incidence, geographic distribution, and 

clinical effects in this population. As climate change increases the risk of these 

diseases, enhancing prevention and surveillance efforts is crucial to control their 

spread in children. 
 

Methods 
Through the established methodology of the Canadian Paediatric Surveillance 

Program (CPSP), approximately 2700 paediatricians and paediatric subspecialists 

will receive a monthly electronic reporting form. Participants will be asked to 

voluntarily indicate if they have encountered a new case of a non-Lyme TBD 

acquired in Canada or abroad, meeting the case definition, within the prior 30 days. 

Physicians who report encountering a case will be directed to complete a detailed 

online clinical questionnaire that is based on the one used to explore paediatric 

Lyme disease cases in a previous CPSP study (21). 

 

Case definition 

Report any patient less than 18 years of age (up to their 18th birthday) with a 

confirmed OR suspected case of one of the following tick-borne diseases:  

Anaplasmosis, babesiosis, Powassan virus, relapsing fever (hard tick relapsing 

fever or soft tick relapsing fever), Rocky Mountain spotted fever 

• A confirmed case meets confirmatory laboratory criteria with or without 

meeting clinical criteria (see Appendix 1) 

• A suspected case meets supportive laboratory criteria AND clinical criteria 

(see Appendix 1) 

Tick paralysis  

• A confirmed case meets confirmatory clinical criteria (see Appendix 1) 
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Exclusion criteria 

• Cases with confirmation of an alternative diagnosis, including other TBDs 

not listed here, which fully explains all symptoms  

• Cases diagnosed by methods and/or laboratories not recommended by the 

Public Health Agency of Canada or the U.S. Centers for Disease Control and 

Prevention 
 

Objectives 
The overall objective of this project is to improve the health of children at risk of, 

or affected by, TBDs in Canada. 

 

1) Determine the minimum incidence of emerging non-Lyme TBDs in children 

seen by a paediatrician or paediatric subspecialist, by age, sex, region of tick 

exposure, and provincial/territorial residence, using national census data as the 

denominator  

2) Identify emerging locations of TBD risk, sites of exposure of infected ticks, 

and environmental risk factors for TBDs   

3) Define the clinical disease spectrum of non-Lyme TBDs among children in 

Canada  

4) Describe treatment regimens (if any) and outcomes of various TBDs  

 

Duration 

May 2026 to April 2029 
 

Expected number of cases 

Over the three-year study period, a minimum of 30 cases of non-Lyme TBDs are 

expected. This number will likely increase over the course of the study due to 

i) increased awareness by the general public and healthcare providers following 

TBD education campaigns and ii) the proportion of the Canadian population 

exposed to infected ticks is predicted to increase because of the range expansion of 

tick populations in Canada. 

 

The following are the estimated number of cases per TBD: 

• Anaplasmosis: In 2023, anaplasmosis was reportable in ON, QC, and NS. 

There were 0 cases in children in ON and QC and 2 cases in the 5–14 year age 

range in NS (15–17). The US has an average incidence of anaplasmosis for the 

0–19 age group of 2 per million population (31). Approximately 6.2 million 

people under the age of 19 live in provinces that are endemic for Ixodes sp. 

ticks (32). Based on these data, we anticipate roughly 0–5 cases per year.  

• Babesiosis: In Canada, there were no cases of babesiosis reported in children 

in ON, QC, and NS in 2023 (15–17). Less than 50 cases of babesiosis were 

reported in the 0–19 age group in the US in 2020, therefore we anticipate 0–1 

cases per year of babesiosis (33).  

• Powassan virus: In Canada, there were no cases of Powassan virus reported 

in children in ON, QC, and NS in 2023 (15–17). In the US, 49 cases total in all 

age groups were reported in 2023 (34). Therefore, we anticipate 0–1 cases per 

year.  
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• Relapsing fever: Relapsing fever is not a nationally notifiable disease in 

Canada or the US. The incidence of relapsing fever in North America is 

unknown. We anticipate 0–1 cases per year.  

• Rocky Mountain spotted fever: This TBD is very rare in Canada and 

predominantly seen in BC. The BC Centre for Disease Control (BCCDC) 

sees 0–3 cases per year (35). We anticipate 0–1 cases per year.   

• Tick paralysis: This TBD is very rare in Canada and predominantly seen in 

BC. BCCDC sees 0–2 cases per year. We anticipate 0–1 cases per year (36).  
 

Study limitations 
As with any voluntary surveillance system, the CPSP relies on participants to 

report cases to generate data. Resulting rate estimations must therefore be 

considered minimum incidence rates. The CPSP mechanism does not include 

family physicians and any cases diagnosed and managed by family doctors will not 

be captured. Furthermore, it is likely that not all data points will be available for 

every patient and therefore exploration of several predisposing factors may be 

limited depending on data completeness and reporting rates. Given the small 

number of estimated cases per TBD, there is a chance that data will have to be 

suppressed where case counts are fewer than five. Additionally, older adolescents 

may not receive care from a paediatrician and therefore would not be included in 

the case capture.  

 

Ethical approval 

• Health Canada and Public Health Agency of Canada Research Ethics Board  

• The Hospital for Sick Children Research Ethics Board 

 

Analysis  

Descriptive data will be analyzed to quantitatively summarize demographic 

variables. If case counts meet the threshold of five or more cases, rates of events 

and risk factors will be calculated using proxy population denominators from 

census data. Outputs will include estimates of annual incidence among children in 

different provinces and territories and geographic regions (for comparison with 

national surveillance data and estimation of under-reporting for diseases that are 

nationally notifiable), maps of geographic locations of infection, proportions of 

severe and non-severe illness, treatment regimens used (if any) and outcomes of 

these, and the proportions of infections acquired in different environments (urban 

vs. rural).  

 

Knowledge translation 

Study results will be disseminated through peer-reviewed publications, 

presentations at national and international scientific meetings, and CPSP channels 

(e.g., newsletters, annual reports). Key findings will be adapted into plain-language 

summaries and infographics and shared through public health partners to promote 

public awareness. 

 

References 

1.  Ogden NH. Lyme Disease and Climate Change. In: Climate Change and 

Global Health [Internet]. GB: CABI; 2024. p. 219–24. Available from: 



P
R

O
TO

C
O

L 
 

 

6 

 

http://www.cabidigitallibrary.org/doi/10.1079/9781800620025.0017 

 

2.  Gasmi S, Bouchard C, Ogden NH, Adam-Poupart A, Pelcat Y, Rees EE, 

et al. Evidence for increasing densities and geographic ranges of tick 

species of public health significance other than Ixodes scapularis in Québec, 

Canada. Munderloh UG, editor. PLoS One [Internet]. 2018 Aug 

22;13(8):e0201924. Available from: 

https://dx.plos.org/10.1371/journal.pone.0201924 

3.  Thomson MC, Stanberry LR. Climate Change and Vectorborne Diseases. 

Solomon CG, Salas RN, editors. N Engl J Med [Internet]. 2022 Nov 

24;387(21):1969–78. Available from: 

http://www.nejm.org/doi/10.1056/NEJMra2200092 

4.  Bouchard C, Dibernardo A, Koffi J, Wood H, Leighton P, Lindsay L. 

Increased risk of tick-borne diseases with climate and environmental 

changes. Canada Commun Dis Rep. 2019;45(4):83–9  

5.  Lindsay L. Present state of common vector-borne diseases in Canada. 

Canada Commun Dis Rep [Internet]. 2016 Oct 6;42(10):200–1. Available 

from: https://www.canada.ca/content/dam/phac-aspc/migration/phac-

aspc/publicat/ccdr-rmtc/16vol42/dr-rm42-10/assets/pdf/16vol42_10-ar-03-

eng.pdf 

6.  Bullard JM, Ahsanuddin AN, Perry AM, Lindsay LR, Iranpour M, 

Dibernardo A, et al. The First case of Locally Acquired Tick‐Borne Babesia 

Microti Infection in Canada. Can J Infect Dis Med Microbiol [Internet]. 

2014 Jan;25(6). Available from: 

https://onlinelibrary.wiley.com/doi/10.1155/2014/209521 

7.  Folkema AM, Holman RC, Dahlgren FS, Cheek JE, McQuiston JH. 

Epidemiology of Ehrlichiosis and Anaplasmosis among American Indians 

in the United States, 2000–2007. Am Soc Trop Med Hyg [Internet]. 2012 

Sep 5;87(3):529–37. Available from: 

https://www.ajtmh.org/view/journals/tpmd/87/3/article-p529.xml 

8.  Holman RC, McQuiston JH, Haberling DL, Cheek JE. Increasing incidence 

of Rocky Mountain spotted fever among the American Indian population in 

the United States. Am J Trop Med Hyg [Internet]. 2009 Apr;80(4):601–5. 

Available from: http://www.ncbi.nlm.nih.gov/pubmed/19346384 

9.  Wilson C, Gasmi S, Bourgeois A-C, Badcock J, Carr J, Chahil N, et al. 

Surveillance for Ixodes scapularis and Ixodes pacificus ticks and their 

associated pathogens in Canada, 2020. Canada Commun Dis Rep. 

2023;49(6):288–98  

10.  Lindsay R, Artsob H, Barker I. Distribution of Ixodes pacificus and Ixodes 

scapularis re concurrent babesiosis and Lyme disease. Can Commun Dis 

Rep. 1998 Aug;24(15):121–2  

11.  Ogden NH, St-Onge L, Barker IK, Brazeau S, Bigras-Poulin M, Charron 



P
R

O
TO

C
O

L 
 

 

7 

 

DF, et al. Risk maps for range expansion of the Lyme disease vector, 

Ixodes scapularis, in Canada now and with climate change. Int J Health 

Geogr [Internet]. 2008;7(1):24. Available from: http://ij-

healthgeographics.biomedcentral.com/articles/10.1186/1476-072X-7-24 

12.  Public Health Agency of Canada. Ticks in Canada [Internet]. 2024 [cited 

2024 Aug 27]. Available from: https://www.canada.ca/en/public-

health/services/diseases/ticks-tick-borne-diseases/ticks.html 

13.  BC Centre for Disease Control. Tick-borne relapsing fever [Internet]. 2024 

[cited 2024 Aug 27]. Available from: http://www.bccdc.ca/health-

info/diseases-conditions/tick-borne-diseases/tick-borne-relapsing-fever 

14.  Public Health Agency of Canada. Lyme Disease Surveillance [Internet]. 

Ottawa; 2024 [cited 2024 Aug 24]. Available from: 

https://www.canada.ca/en/public-health/services/diseases/lyme-

disease/surveillance-lyme-disease.html 

15.  Nova Scotia Department of Health and Wellness. Notifiable diseases in 

Nova Scotia 2023 Surveillance Report [Internet]. 2023. Available from: 

https://novascotia.ca/dhw/populationhealth/documents/Annual-Notifiable-

Disease-Surveillance-Report-2023.pdf 

16.  National Institute of Public Health of Quebec. Annual tick-borne disease 

surveillance results: 2023 [Internet]. 2024 [cited 2024 Oct 28]. Available 

from: 

https://www.inspq.qc.ca/zoonoses/tiques/surveillance/2023#anaplasmose 

17.  Public Health Ontario. Anaplasmosis and Babesiosis in Ontario: 2023. 2024  

18.  Public Health Agency of Canada. National case definition: Anaplasmosis. 

2024  

19.  Public Health Agency of Canada. National case definition: Babesiosis 

[Internet]. 2024 [cited 2024 Aug 24]. Available from: 

https://www.canada.ca/en/public-health/services/diseases/babesiosis/health-

professionals/national-case-definition.html 

20.  Public Health Agency of Canada. National case definition: Powassan virus 

[Internet]. 2024 [cited 2024 Aug 24]. Available from: 

https://www.canada.ca/en/public-health/services/diseases/powassan-

virus/health-professionals/national-case-definition.html 

21.  Ogden NH, Gasmi S, Koffi JK, Barton M, Lindsay LR, Langley JM. Lyme 

disease in children: Data from the Canadian Paediatric Surveillance 

Program. Ticks Tick Borne Dis [Internet]. 2020 Mar;11(2):101347. 

Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S1877959X19302572 

22.  Ontario Ministry of Health. Case Definitions and Disease Specific 

Information: Anaplasmosis [Internet]. 2023 [cited 2024 Aug 28]. Available 

from: https://files.ontario.ca/moh-ophs-anaplasmosis-en-2023.pdf 



P
R

O
TO

C
O

L 
 

 

8 

 

23.  Ontario Ministry of Health. Case Definitions and Disease Specific 

Information: Babesiosis [Internet]. 2023 [cited 2024 Aug 28]. Available 

from: https://files.ontario.ca/moh-ophs-babesiosis-en-2023.pdf 

24.  Ontario Ministry of Health. Case Definitions and Disease Specific 

Information: Powassan Virus Infection [Internet]. 2023 [cited 2024 Aug 

28]. Available from: https://files.ontario.ca/moh-ophs-powassan-en-

2023.pdf 

25.  McCormick DW, Brown CM, Bjork J, Cervantes K, Esponda-Morrison B, 

Garrett J, et al. Characteristics of Hard Tick Relapsing Fever Caused by 

Borrelia miyamotoi, United States, 2013–2019. Emerg Infect Dis [Internet]. 

2023 Sep;29(9). Available from: https://wwwnc.cdc.gov/eid/article/29/9/22-

1912_intro 

26.  New Jersey Department of Health. Borrelia miyamotoi infection--Interim 

surveillance case definition [Internet]. Trenton; 2018. Available from: 

https://www.nj.gov/health/cd/documents/topics/vectorborne/miyamotoi_Int

erim_Case definition.pdf 

27.  Centers for Disease Control and Prevention. Clinical Guidance for Hard 

Tick Relapsing Fever (HTRF) [Internet]. 2024 [cited 2024 Aug 27]. 

Available from: https://www.cdc.gov/relapsing-fever/hcp/hard-tick-

relapsing-fever/index.html 

28.  Centers for Disease Control and Prevention. Rocky Mountain Spotted Fever 

(RMSF) (Rickettsia rickettsii) 2008 Case Definition. 2008  

29.  Centers for Disease Control and Prevention. Spotted Fever Rickettsiosis 

(including Rocky Mountain Spotted Fever) (SFR, including RMSF) 2020 

Case Definition. 2020  

30.  Washington State Department of Health. Tick-borne Disease, Excluding 

Lyme and Relapsing Fever [Internet]. 2024. Available from: 

https://doh.wa.gov/sites/default/files/legacy/Documents/5100/420-218-

Guideline-Tickborne.pdf?uid=624cd59da7603 

31.  Centers for Disease Control and Prevention. Anaplasmosis: Epidemiology 

and statistics [Internet]. 2024 [cited 2024 Aug 28]. Available from: 

https://www.cdc.gov/anaplasmosis/hcp/statistics/index.html 

32.  Statistics Canada. Census Profile, 2021 Census of Population [Internet]. 

2021 [cited 2024 Oct 15]. Available from: 

https://www12.statcan.gc.ca/census-recensement/2021/dp-

pd/prof/index.cfm?Lang=E 

33.  Centers for Disease Control and Prevention. Data and statistics on 

babesiosis. 2024  

34.  Centers for Disease Control and Prevention. Powassan virus: Historical data 

(2004-2023) [Internet]. 2024 [cited 2024 Aug 28]. Available from: 

https://www.cdc.gov/powassan/data-maps/historic-data.html 



P
R

O
TO

C
O

L 
 

 

9 

 

35.  BC Centre for Disease Control. Rocky Mountain Spotted Fever [Internet]. 

2024 [cited 2024 Aug 28]. Available from: http://www.bccdc.ca/health-

info/diseases-conditions/tick-borne-diseases/rocky-mountain-spotted-fever 

36.  BC Centre for Disease Control. Tick Paralysis [Internet]. 2024 [cited 2025 

Jul 31]. Available from: http://www.bccdc.ca/health-info/diseases-

conditions/tick-borne-diseases/tick-paralysis 

 

 



P
R

O
TO

C
O

L 
 

 

10 

 

Appendix 1 

 
 
 

 

 

 

 

 

Anaplasmosis 

Confirmatory laboratory tests include: 

• Four-fold or greater increase in Anaplasma phagocytophilum IgG-specific 

antibody titres by indirect immunofluorescence assay (IFA) between acute 

and convalescent sera taken 2-4 weeks apart; OR 

• Detection of A. phagocytophilum nucleic acid by molecular methods from 

an appropriate clinical specimen (e.g., whole blood, buffy coat, 

cerebrospinal fluid [CSF], or bone marrow/tissue biopsy); OR 

• Detection of A. phagocytophilum antigen by immunohistochemistry (IHC) 

in a biopsy/autopsy sample; OR 

• Isolation of A. phagocytophilum in cell culture from an appropriate 

clinical specimen followed by molecular confirmation  

 

Supportive laboratory tests include:  

• Elevated A. phagocytophilum IgG antibody titres by IFA where the 

endpoint titre is four-fold greater than the screening dilution of the assay; 

OR 

• Identification of typical morulae (microcolonies of A. phagocytophilum) in 

the cytoplasm of granulocytes by microscopic examination from a 

peripheral blood smear  

 

Clinical criteria include: 

• Fever AND at least one of the following: headache, malaise/asthenia, 

arthralgia/myalgia, mild anemia, thrombocytopenia, leukopenia, elevated 

hepatic transaminase concentrations, or elevated numbers of immature 

neutrophils 

Babesiosis 

Confirmatory laboratory tests include: 

• Detection of Babesia species (e.g., Babesia microti, B. duncani, B. 

divergens, B. venatorum) nucleic acid by molecular methods from a whole 

blood specimen; OR 

• Identification of Babesia sp. organisms by microscopic examination from 

an appropriate specimen (e.g., Giemsa-stained blood smear) 

 

Supportive laboratory tests include: 

• B. microti total or IgG antibody titres ≥ 1:64 by IFA; OR 

• B. divergens total or IgG antibody titres ≥ 1:256 by IFA; OR   

• B. duncani total or IgG antibody titres ≥ 1:512 by IFA 

 

Clinical criteria include: 

• Fever AND at least one of the following: fatigue, chills, sweats, headache, 

anorexia, dark urine, jaundice, myalgia, arthralgia, hepatosplenomegaly, 

hemolytic anemia, or thrombocytopenia 



P
R

O
TO

C
O

L 
 

 

11 

 

 

 

 

 

 

 

 

 

 

Powassan virus (POWV) 

Confirmatory laboratory tests include: 

• Serological detection of POWV IgM by enzyme-linked immunosorbent 

assay (ELISA) and observation of an increase in POWV neutralizing 

antibody titres by plaque reduction neutralization testing (PRNT) between 

acute and convalescent serum; OR  

• Four-fold increase in total antibody titre by hemagglutination inhibition 

(HI) assay between acute and convalescent serum and detection of 

neutralizing antibodies by PRNTs ≥20; OR 

• Seroconversion (negative to positive) of POWV IgM by ELISA or total 

antibody titre by HI assay between acute and convalescent sera and 

detection of neutralizing antibodies by PRNT ≥20; OR 

• POWV IgM in CSF by ELISA and a neutralizing antibody titre by PRNT 

≥20; OR  

• Isolation of POWV in cell culture from an appropriate clinical specimen 

(e.g., tissue, blood, CSF, or other body fluid); OR 

• Detection of POWV antigen by IHC from an appropriate clinical 

specimen; OR 

• Detection of POWV nucleic acid by molecular methods from an 

appropriate specimen 

 

Supportive laboratory tests include: 

• Serological detection of POWV IgM by ELISA or HI titre ≥20 AND 

detection of neutralizing antibody titres by PRNT ≥20 on a single serum 

sample; 

• Serological detection of POWV IgM by ELISA without a significant 

increase in neutralizing antibody titre by PRNTs between acute and 

convalescent serum samples  

 

Clinical criteria include: 

• At least one of the symptoms of the initial febrile phase (include fever, 

sore throat, drowsiness, headache, and disorientation) or neuroinvasive 

disease (fever, vomiting, respiratory distress, loss of coordination, speech 

difficulties, paralysis, or seizures) 



P
R

O
TO

C
O

L 
 

 

12 

 

Rocky Mountain spotted fever 

Confirmatory laboratory tests include: 

• Detection of Rickettsia rickettsii nucleic acid in an appropriate clinical 

specimen by molecular methods; OR 

• Four-fold increase in IgG-specific antibody titre reactive with R. 

rickettsii antigen by IFA between paired serum specimens (one taken in the 

first two weeks after illness onset and a second taken two to ten weeks 

after acute specimen collection); OR 

• R. rickettsii antigen in a biopsy or autopsy specimen by IHC 

 

Supportive laboratory tests include: 

• Elevated IgG antibody reactive with R. rickettsii antigen by IFA within 60 

days of illness onset  

 

Clinical criteria include: 

• Fever AND one or more of the following: rash, headache, myalgia, 

anemia, thrombocytopenia, or any hepatic transaminase elevation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tick paralysis 

Confirmatory clinical criteria include: 

• Acute, ascending flaccid paralysis with rapid resolution of symptoms 

following tick removal  

Relapsing fever (hard tick relapsing fever [HTRF] or soft tick relapsing fever 

[STRF]) 

Confirmatory laboratory tests include: 

• Detection of relapsing fever Borrelia sp. (e.g., B. miyamotoi, B. hermsii) 

nucleic acid in an appropriate clinical specimen by molecular method; 

• Four-fold increase in B. hermsii total antibody titre by IFA between acute 

and convalescent serum (for STRF only) 

 

Supportive laboratory tests include:  

• Direct observance of spirochetes suggestive of Borrelia sp. on peripheral 

blood smear, bone marrow, or cerebrospinal fluid; 

• Elevated B. hermsii antibody titres by IFA (for STRF only) 

 

Clinical criteria include:  

• Acute onset of fever or chills AND one or more of the following symptoms 

or signs: headache, sweats/chills, myalgia, arthralgia, malaise/fatigue, rash, 

abdominal cramps, nausea, vomiting, diarrhea, dizziness, confusion/altered 

mental status, photophobia, leukopenia, thrombocytopenia, or elevated 

aminotransferase levels 


