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Learning Objectives

➢ 1. Be cognizant of the major presentations of Lyme Disease at 

different stages

➢ 2. Be aware of the epidemiology of Lyme Disease, particularly in 

British Columbia

➢ 3. Understand the clinical and laboratory diagnosis of Lyme 

Disease, and the pitfalls of each

➢ 4. Appreciate that Lyme Disease is readily managed using 

recommended diagnostic methodology and treatment regimens 

➢ 5. Be exceedingly wary of alternative non-evidence based 

“recommendations”

➢ 6. Recognize the complexity and importance of appropriately aiding 

those who think they have chronic Lyme Disease, an entity that if it 

exists does not benefit from antimicrobial therapy



Outline

➢ Definitions  WRB

➢ Lyme Disease  Overview WRB

➢ Tick MM
➢ Epidemiology  MM
➢ Diagnosis – laboratory  MM

➢ Diagnosis – clinical  WRB

➢ Management according to traditional medicine  WRB

➢ Alternately diagnosed Lyme Disease travesty  WRB

➢ Prevention WRB

➢ Vaccines  MM



Lyme Disease - Overview

➢Most commonly reported vector borne illness in North 
America

➢Causative agent: Borrelia burgdoferi , B. afzelli, B.garinii

➢Mode of Transmission: Tick bite, Ixodes ricinus complex 

⚫ Ixodes scapularis, Ixodes pacificus (black legged tick)

➢ Incubation period: 3-30 days

➢Clinical Features:

⚫ Early localized disease

⚫ Early disseminated disease

⚫ Late Lyme disease

➢Definite Lyme Disease is usually cured with currently 
recommended regimens



Categories Labelled “Lyme Disease”

1. people who have Lyme disease where disease is diagnosed on 

appropriate clinical grounds in early disease, or by reference laboratory 

testing in disseminated Lyme disease, in accordance with National 

Laboratory Guidelines (e.g. CDC, UK PHS, ECDC, NML). 

2. people who are given a label such as post treatment Lyme 

disease, where they had clear evidence of Lyme disease as in #1, but 

have incomplete resolution of symptoms after standard antimicrobial 

therapy

3. people who have alternately diagnosed Lyme disease where they 

are diagnosed on clinical grounds, supported only by alternative 

laboratory tests, the validity of which is questioned by major reference 

laboratories

4. people who are diagnosed based purely on clinical grounds, and if 

testing is done, test seronegative  at a time beyond the initial stage of 

Lyme disease (gut feeling)



Disease stages…



Early and Late Symptoms of Lyme 

Disease



Lyme Disease Clinical Course

Acute cutaneous 
disease

Early disseminated 
disease

Late 
disseminated 
disease



Ticks and Tick 

Surveillance





Diagram shows the lifecycle of blacklegged ticks that can transmit Lyme disease



Morshed et al, Vector Borne Zoonotic Dis. 2021 Apr 7. doi: 10.1089/vbz.2020.2743



Geographic distribution of Ixodes
pacificus, Ixodes angustus and 
Dermacentor andersoni: (A) all 
submissions during 2002-2018, and (B) 
over 3 consecutive years. The 
distribution of I. pacificus and I. 
angustus (blue dots) are predominantly 
within southwestern BC; whereas, the 
distribution of D. andersoni (black 
dots) is predominantly in the interior 
region of the province.

Courtesy: Sunny Mak

Morshed et al, Vector Borne Zoonotic 
Dis. 2021 Apr 7. doi: 
10.1089/vbz.2020.2743

Geographic distribution of major ticks in BC



Tick Genus in BC  (2002-2018)

Amblyomma

Dermacentor

Haemaphysalis

Hyalomma

Ixodes

Ornithodoros

Otobius

Rhipicephalus

30.13%

66.31%

Dermacentor

Ixodes



Health Authority Specific Tick Seasonality 

Vancouver

Island



B burgdorferi positive ticks by species, British 
Columbia, Canada, 2002-2018



Lyme Disease Epidemiology in 

BC and Canada





Lyme disease cases in Canada from 2012 to 2022



Lyme disease cases in Canada by province of 
residence, 2022



Geographic distribution of all reported 
Lyme disease cases, 2022



Month of reported illness onset of Lyme 
disease cases acquired in Canada, 2022



Laboratory Diagnosis of Lyme 

disease



Effect of disease prevalence on predictive 
values of diagnostic tests a

Ref: Barbra Johnson, CDC. Laboratory Diagnostic Testing for Borrelia burgdorferi Infection. Ed. JJ Halperin. Lyme Disease: An Evidence-based 

Approach. 73-88



CDC Test Algorithms (STT)



BCCDC PHL Test Algorithms (old STT)

Euro-blot done on cases if travelled in Lyme endemic areas in Europe 



Lyme Disease Diagnosis Algorithm in BC, Current (MTTT)

* Screening test positive, specific IgM and IgG negative; however have history of European exposure → send to NML for Euro Lyme test. 

Lyme serology 

request on 

serum sample

Perform ELISA 

screening test * 1

Nonreactive

Reactive

(R or EQ)

Perform 

specific IgM 

and IgG ELISA 

tests 1, 2

Not consistent with 

B.b infection. Request 

repeat sample if 

clinically indicated

Not consistent with 

B.b infection. 

Request repeat 

sample if clinically 

indicated

Request follow 

up 2-4 weeks to 

assess 

seroconversion

Acute/past 

exposure

Past 

exposure

IgG-

IgM-

IgG-

IgM+

IgG+

IgM+

IgG+

IgM-

1:  The ZEUS ELISA Borrelia VlsE1/pepC10 IgG/IgM.  2. ZEUS ELISA Borrelia burgdorferi IgM; ZEUS ELISA Borrelia burgdorferi IgG
Ref : https://www.zeusscientific.com/products/zeus-elisa-test-systems/zeus-elisa-borrelia-vlse1-pepc10-igg-igm-test-system



Other Methods of Laboratory Diagnosis: 
Not a routine

Test

➢ Culture

➢ PCR

➢ IHC

Sample

➢ Skin biopsy from true 
EM; Time consuming 
take 3-5 weeks

➢ Skin biopsy from True 
EM; Synovial fluid-
Available at BCCDC PHL

➢ Few Lab has capacity. 



Diagnosis - Clinical





http://upload.wikimedia.org/wikipedia/commons/0/01/Erythema_migrans_-_erythematous_rash_in_Lyme_disease_-_PHIL_9875.jpg

➢ Erythema migrans

⚫ An expanding skin lesion in 
the shape of a target (over 
days-weeks)

⚫ “Pathognomonic” for Lyme 
Disease

⚫ Classically > 5 cm in 
diameter (usual 10-16 cm), 
can grow as large as 70 cm 
in diameter

⚫ Occurs in 80-90% of 
infected individuals at site 
of infection, but often not 
detected

⚫ If multiple often suggests 
disseminated infection



Rashes – Lyme or Non-Lyme

Lyme Non-Lyme

Onset within 3 days* No Yes (Hours)

5 or more cm Almost always Unusual

Resolves quickly No (expands) Yes

Itchy No or mild Often

Induration No or mild Often

Multiple Often Unlikely

Systemic complaints Up to 80% Unusual

• * Time from engorged tick removal if tick detected

• Tick is required to be on skin at least 36 hours for transmission to 
occur



Early Disseminated

➢ Occurs weeks to months after exposure…

⚫ Neurologic (15% of untreated individuals)
• Lymphocytic meningitis

• Encephalitis

• Cranial neuropathy

• Peripheral neuropathy

• Radiculoneuropathy

• Myelitis

⚫ Cardiac (5% of untreated individuals)
• Conduction defects

• Mild cardiomyopathy

• Myopericarditis



Early Disseminated (cont’d)

➢ MSK (60% of untreated individuals)

⚫ Migratory polyarthritis/polyarthralgias

➢ Other

⚫ Erythema nodosum

⚫ Regional or generalized lymphadenopathy

⚫ Conjunctivitis

⚫ Iritis

⚫ Chorioditis

⚫ Vitritis

⚫ Retinitis

⚫ Hepatitis

⚫ Microhematuria

⚫ Proteinuria

➢ May have no history of preceding early disease



Late Lyme Disease

➢ Months to a few years after exposure and initial infection

➢ MSK:  

⚫ Intermittent (60% of untreated patients) or persistant (10% of 
untreated patients) arthritis

⚫ Involves one or a few large joints (esp. knee)

⚫ Possibly preceded by migratory arthralgias

➢ Neuro:

⚫ Subtle encephalopathy or polyneuropathy (rare)

➢ Skin:

⚫ Acrodermatitis chronica atrophicans

⚫ Morphea/localized scleroderma-like lesions (Europe only)



Typical Erythema 

Migrans (EM) Rash: Multiple Rash

Arthritic Knee:

Joint may become 

red, swollen, painful

Lyme arthritis is 

generally periodic, 

but may become 

chronic in about 

10% of people

EM with Vesicular Centre



Management



Quality of Data Supporting Treatment 

Recommendations – Group 1

➢ There are many well designed studies that 

provide sufficient evidence to support treatment 

guidelines, even though as with all guidelines 

there are questions which remain inadequately 

studied

➢ The IDSA guidelines are representative

➢ No recommendations are for more than 4 weeks 

of therapy

➢ There is substantial improvement and usually 

cure on these regimens 



Treatment recommendations are essentially unchanged from 2006

Process started in 2015 – delays mainly due to Lyme advocates and their efforts



IDSA, 2020



IDSA, 2020



Quality of Data Supporting Treatment 

Recommendations – Groups 2, 3, and 

4
➢ None of several traditionally designed studies 

have clearly demonstrated significant benefits of 

longer courses of antimicrobials 

➢ Many of these folk are “treated” according to 

ILADS or similar guidelines

➢ For these non-IDSA “treatments”, there are no 

studies demonstrating efficacy of those 

“treatments”, let alone studies including 

assessments of real or potential harm, and 

overall cost-benefit of the studies. 







Unconventional “treatments” for Lyme disease not supported by scientific evidence

Lantos PM et al, Clinical Infectious Diseases 2015; 60: 1776-1782



Non Evidence Based “Treatment” Can 

do Harm

➢ Desperate and vulnerable individuals are given an 

incorrect label and subjected to unproven “treatment” for 

which there is no valid evidence of benefit, let alone of 

benefits that exceed risk

➢ Focuses on Lyme rather than pursuing other possibilities

➢ Risk of antimicrobials to oneself

⚫ Reactions, other toxicity, superimposed infection, 

antimicrobial resistance

➢ Risks to others

⚫ Antimicrobial resistance

➢ Undermines medicine and public health

➢ Scares people who have readily treatable acute Lyme 

disease



Moving Forward

➢ Many of the people in categories 2 to 4 have 

profoundly debilitating and life altering 

symptoms

➢ They deserve formal evaluation of “treatments” 

given to them, as well as efforts to better 

understand the etiology of what for most is very 

similar to presentations of chronic fatigue

➢ Focusing purely on a perceived diagnosis of 

Lyme disease has the potential to be highly 

detrimental 







AMMI Canada Recommendation



Prevention

➢ Risk assessment allows tailored messages for 
prevention: no tick bite=no Lyme disease

➢ To prevent tick bites the following measures are 
strongly recommended:

⚫ Walk on cleared trails;

⚫ Wear a hat, long sleeves and pants and light 
coloured clothing;

⚫ Tuck pant legs into socks or boots;

⚫ Use an insect repellant containing DEET on 
clothing and exposed skin 







Do Not Ignore Other Tick Borne Diseases

➢ Definitely in BC

⚫ Relapsing fever due to other Borrelia species

➢ Not proven to be in BC, but well documented in 

many areas where Lyme is present, and which 

can be confused with Lyme, or co-existent with 

Lyme

⚫ Babesiosis

⚫ Human granulocytic anaplasmosis (previously 

known as human granulocytic ehrlichiosis)



Post Tick Bite Management - IDSA

➢ Routine antimicrobial prophylaxis or serologic testing is 

not recommended

➢ Single dose doxycycline if all of the following:

⚫ Attached tick reliably identified as an adult or nymphal 

I. scapularis that has been present at least 36 hours

⚫ Prophylaxis initiated within 72 hours of tick removal

⚫ Local rate of infection with Bb in ticks is >= 20%

⚫ Doxycycline is not contraindicated

➢ NOTE: in BC, no one would qualify because rates of 

infection are exceedingly low in Ixodes pacificus



Vaccine Update



Update on Vaccine (Human)

Current update

➢ Valneva and Pfizer have 
developed a Lyme disease 
vaccine candidate, VLA15, that 
is currently with 2 Phase 3 
human trials in age 5 Years of 
age and older.

➢ Pfizer is currently aiming to 
submit a Biologics License 
Application (BLA) to the U.S. 
Food and Drug Administration 
(FDA) and Marketing 
Authorization Application (MAA) 
to the European Medicines 
Agency (EMA) in 2026, subject 
to positive Phase 3 data.

Background

➢ The only vaccine previously 
marketed in the United 
States, LYMERix®, was 
discontinued by the 
manufacturer in 2002

➢ Company cited insufficient 
consumer demand.

➢ Lawsuit???



Update on Vaccine (Human)

➢ The University of Massachusetts Medical School’s 
MassBiologics has developed a human monoclonal antibody 
designed to be used as pre-exposure prophylaxis (PrEP) for 
Lyme disease. Trial will begin soon.

➢ Yale School of Medicine working vaccine against tick saliva

➢ Moderna recently started mRNA based vaccine-Initial stage



Conclusions



Conclusions (WRB)

Early Lyme Disease

➢ Be aware that there is Lyme Disease in BC, albeit at 
very low levels

➢ Be aware of erythema migrans

⚫ Document tick bite, duration of tick contact, 
engorgement, time course and appearance of the 
rash

⚫ If you are uncertain, have a low threshold to offer 
recommended curative treatment, but make it clear 
that treatment is offered because the diagnosis 
cannot be excluded, not that you are specifically 
diagnosing Lyme Disease

⚫ Report all treated individuals to BCCDC or your 
health department



Later Stages

➢ Follow standard guidelines, and carefully 
document the history, P/E and findings (positive 
and negative), test results, treatment(s) and 
response

➢ However, guidelines are only “guidelines” and if 
there is sufficient evidence that the person you 
are seeing might have Lyme Disease, offer a 
standard treatment, but make it clear that you 
are treating for possible, not proven Lyme

➢ If you are uncertain, seek advice



Conclusions Contd….

➢ Lyme disease is present in BC in low levels

➢ If you diagnose and treat a case of possible erythema 
migrans, report it

➢ Follow guidelines for management of cases, but 
remember that guidelines are only “guidelines” that must 
be interpreted in the light of the person in front of you

➢ Be very leery of diagnosing and treating people for 
chronic Lyme or post Lyme Disease if there is no 
evidence for the diagnosis or if the “diagnosis” is only 
based on “positive” testing from a laboratory that does 
not subject itself to standard external quality control and 
uses non-validated tests or interpretations

➢ If you feel compelled to “treat” someone with repeated 
courses of therapy, or with unconventional treatments, 
remember that you are essentially experimenting, likely 
with no formal mechanism to evaluate response or to 
systematically learn from the episode



Conclusions contd…(MM)

➢ Borrelia burgdorferi present in very low level 
in BC ticks

➢ Tick activity peaks from March and continue 
till June in BC

➢ Serology is the test of choice for Laboratory 
Diagnosis of Lyme disease

➢ . BC is using most acceptable MTTT for Lyme 
disease

➢ Vaccine for human may available by 2026???
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