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Overview
• Epidemiology of Lyme Disease
• Prevalence and Risk Factors
• Stages with Associated Symptoms - Lyme Carditis
• Clinical Assessment, Diagnosis and Treatment: 

The “Queen’s approach”
• Future Considerations



Epidemiology
• Lyme disease is a spirochetal infection caused by Borrelia

burgdorferi in North America

• Transmitted by infected ticks, primarily black-legged ticks

• Ticks typically must attach to humans for 36-48 hours to 
transmit infection

• Peak onset of Lyme disease occurs during the summer months 
of June, July and August



Lyme Disease Incidence

Source: Government of Canada, https://www.canada.ca/en/public-
health/services/diseases/lyme-disease/risk-lyme-disease.html#map
Accessed on August 23rd, 2018 

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




Source: Public Health Ontario, 
https://www.publichealthontario.ca/en/eRepository/Lyme_disease_risk_areas_map.pdf
Accessed on January 31st  2019 

https://www.publichealthontario.ca/en/eRepository/Lyme_disease_risk_areas_map.pdf


Tick Density

Map of Ottawa illustrating tick density in sites 
surveyed for active tick surveillance, 2017
Source: Public Health Agency of Canada, Canada Communicable Disease 
Report: Climate Change and Lyme Disease. October 4, 2018. Volume 43-10. 



Lyme Disease Incidence
• The Government currently has data for Lyme disease 

cases reported between 2009 and 2017:
• 2009: 144 cases
• 2010: 143 cases
• 2011: 266 cases
• 2012: 338 cases
• 2013: 682 cases
• 2014: 522 cases
• 2015: 917 cases
• 2016: 992 cases
• 2017: 2025 cases

Source: Government of Canada, https://www.canada.ca/en/public-
health/services/diseases/lyme-disease/surveillance-lyme-disease.html
Accessed on: January 31st, 2019. 

https://www.canada.ca/en/public-health/services/diseases/lyme-disease/surveillance-lyme-disease.html
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Stages with Associated Symptoms



Clinical Assessment, Diagnosis 
and Treatment

• Early symptoms of Lyme disease often mimic those of other 
conditions including viral illnesses,  unexplained infections, 
meningitis, etc. and should be considered as a differential 
diagnosis

• Diagnosis is made by history and physical assessment as well 
as positive Lyme serology

• Treatment with antibiotics : 
• Early localized (10-21 day course) 
• Early disseminated (14-28 day course)
• Late disseminated (28 day course)



Lyme Carditis
• Direct invasion of spirochetes into the layers of the heart tissues
• Can infect all parts of the heart: conduction system, inner and outer 

membranes, cardiac muscle, cardiac blood vessels or heart valves
• More common in males (male: female  = 3:1)
• Uncommon: 4-10% of untreated patients with Lyme disease develop 

Lyme carditis, while only 1% develop AV conduction blocks
• Clinical manifestations: 

• AV conduction block – can progress rapidly from 1st to 3rd degree
• Syncope
• Lightheadedness/dizziness
• Dyspnea
• Palpitations
• Chest pain

(Forrester & Mead, 2014; Krause & Bockenstedt, 2013)



Case Study #1
• 30 year old male
• Risk factors: lives in rural area, bug bite approx. 2 weeks prior, no 

classic target lesions
• ER visit Campbellford– September 23rd , 2016

• Developed left facial nerve palsy – dx: Bell’s Palsy
• Reports of fatigue, malaise, myalgias, arthralgias, fever, chills, sweats, 

headaches and neck stiffness
• Sent home with prescription for prednisone

• ER visit and Admission Picton– September 28th, 2016
• 2 episodes of syncope and reports of exercise intolerance
• ECG showed 2nd degree AV block with HR 38 bpm
• Transferred to Belleville – heart block progressed – temporary wire 

inserted for transvenous pacing.  Lyme serology sent.  Ceftriaxone IV 
initiated.

• Transferred to Kingston for consideration of permanent pacemaker 
insertion













Am J Emerg Med 2017



• 35 year old male
• Risk factors: works as a roofer in the Kingston area, no bug bite 

recollection, no classic target lesions, abuse of cocaine and 
marijuana
• Reports syncope with facial trauma preceeded by “flu-like” 

symptoms
• Admitted to KGH with high-degree AV block
• ECG showed high-degree AV block with HR <35 bpm
• Serology for Lyme sent day 1 (positive); Ceftriaxone IV started (21 

days)
• Temporary pacemaker inserted

• Temporary pacemaker removed at day 5th
• Echo: mild-moderate RV dysfunction
• MRI: Mild RV dilation, RVEF 47%, no gadolimium enhancement
• Angio: normal
• Stress test pre-discharge: 1:1 conduction above 160 bpm

Case Study #2



Day 1

High degree AV Block

Case Study #2



1st degree AV Block

Day 6Case Study #2



Stress test
pre-D/C

1:1 conduction up to 175 bpm

Case Study #2



NO PERMANENT PACEMAKER IMPLANTED!!!

Am J Cardiol 2018
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The Queen’s approach to the 
diagnosis & treatment of LC Clin Cardiol 2018
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Clin Cardiol 2018

- 88 cases
- 58% High SILC score (7-12)
- 35.2% Intermediate SILC (3-6)
- 6.8% Low SILC score (0-2) 

Sens
93.2%



JACC; Feb 19 2019



J Am Coll Cardiol. 2019;73(6):717-26.
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Changes in our approach as we 
learn more… ANEC 2018



J Electrocardiol 2020



Trends Cardiovasc Med 2020

Now: 
Lyme & COVID-19?



CMAJ 2020

(55 y/o woman, 
SILC = 8 (high!)



Long-term Outcomes in Treated 
Lyme Carditis
(more than 12 months FU)

• A prospective observational study of patients with serologically-confirmed LC 
from our center treated with a Protocol designed at our institution. 
• Patients with clinical follow-up and electrocardiogram ≥12 months  

Demographics

Age (years) 27 (14-35)

Male (%) 100

Initial admission for Lyme carditis

Suspicious Index in Lyme Carditis score 7 (5-12)

Temporary pacing wire (%) 20

Abnormal echocardiogram during admission (%) 40

Time to resolution of conduction abnormalities (days) 4.5 (2-10) 

Follow-up

Asymptomatic (%) 100

Sinus rhythm (%) 100

Heart rate (bpm) 48.5 (47-103)

PR interval (ms) 164 (150-188)

QRS interval (ms) 92 (82-102)
Mean follow up time 17 months (range 14-44 months) 



CDC taking on Lyme Carditis
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