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Lyme Disease is found in many areas in 
Canada

https://www2.gnb.ca/content/gnb/en/departments/oc
moh/cdc/content/vectorborne_andzoonotic/Tick-
Borne_Diseases/risk.html



Lyme Disease – Clinical Stages

Early localized 
infection

Early 
disseminated 

infection

Late 
disseminated 

infection

Posttreatment 
LD syndrome

Serologic 
evidence of 

past infection

Rash suggestive of EM 
or ILI with evidence 
of seroconversion on 
subsequent sample

Duration of symptoms: 
30 days

Disseminated EM or 
ILI, heart block, 
neurologic manifestat
ions (meningitis, 
cranial nerve palsy, or 
radiculopathy)
Duration of 
symptoms: 30 days to 
3 mo

Arthritis or neurologic 
complaints 

Duration 
of symptoms: 3 mo

Persistent symptoms 
after treatment 
without objective 
findings of ongoing 
infection

No symptoms to 
suggest current 
infection 
with positive IgG IB



Current Lyme Disease Diagnostics
“Standard Two Tier Testing Algorithm” 
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result 

Travel history 
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Consider alternative 

diagnosis

OR 

If signs/symptoms 

consistent with Lyme 

disease persist, submit a 

single follow-up 

sample 3 – 6 weeks later

Positive or 

Equivocal result

Convalescent sample

or 

(clinical presentation ≥ 30 days)

European 

Immunoblots

First 

Test

Second 

Test

• Performance of testing 
depends on the stage of 
illness 

• early-poor ; late-good

• Diagnosis of earl localized 
infection is a predominantly 
clinical

• Western blots can not be used 
independent of EIAs

• EIAs are quantitative, blots are 
subjective

• IgM western blots have poor 
specificity.  Only diagnostic if used 
in first 6 weeks of infection

• European species can be falsely 
negative on NA WB – Travel 
history is important



Performance of Serology Depends on the 
Stage of Infection

* Sera obtained after abx treatment

Molins et al 2014 JCM 52:10

EXCELLENT SENSITIVITY FOR LATE DISEASE

BUT………

Poor sensitivity for early Lyme diagnosis



Negative 

result 

Positive or 

Equivocal result

EIA 1 EIA 2

Negative

Positive or 

Equivocal 

result

Second Test

Consider alternative diagnosis

OR 

If signs/symptoms consistent with Lyme 

disease persist, submit a single follow-up 

sample 3 – 6 weeks later

First Test

Enhancements to serologic testing
Modified Two Tier Testing (MTTT)

• US Data

• Increases sensitivity for 
early infection

• 20-25%

• NS Validation Data

• Increases sensitivity for 
early infection

• 20-25%

• Specificity – 99.6



serological testing and chart review results• NS MTTT Validation Data
• increased sensitivity of 28% 

compared to the STTT algorithm
• 20 of the 73 patients with 

clinical manifestations of early 
localized or early disseminated 
infection did not have a positive 
immunoblot (either IgM or IgG)

• specificity is 99.6% (99.2%-99.8%)
• 8 of 2196 patients would be 

considered a false positive test
Enzyme immunoassay (EIA)
Immunoblot (IB)
Lyme disease (LD)
Post-treatment Lyme (PTLD)



MTTT or STTT that is the question

Advantages
• Faster TAT 

• 2 EIAs could be done in-house 
rather than referral of IB to NML

• May facilitate acute and 
convalescent testing for non-EM 
early localized LD

• Improved sensitivity in early 
disease (25% more early 
infections detected)

• US data suggests cost savings

Disadvantages
• Still need to treat patients with acute LD 

(EM rash) empirically as sensitivity of 
MTTT still well below 100% (like STTT)

• Can not differentiate between recent and 
past infections (like STTT)

• Impacts of MTTT on specificity in areas of 
low prevalence unclear

• Reduced specificity in patients with Lyme 
arthritis, may still need STTT for this 
cohort (as recommended in draft IDSA 
guidelines)



Alternative Methods can Lead to Spurious Results

• Fallon et al., 2014.  Clin Infect Dis 59(12):1705–10

• In-house laboratory criteria for a positive IgM WB at Specialty Laboratory B were ≥2 of the following bands: 23–25, 31, 34, 39, 41, 83/93. Criteria 
for a positive IgG WB were ≥2 of the following bands: 23–25, 31, 34, 39, 41, 83/93.

57% false 
positives



Lyme Disease - Diagnostic Challenges

• Poor performance of serology in early infection

• Seroconversion may not occur with early treatment

• No test of cure –
• serology can persist for a decade

• Diagnosis of re-infection is a challenge

• Influence of biodiversity needs to be explored further

• No current diagnostic testing for PLDS



4 stages of life

Please Tell me more 
about thatQuestions? 




