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ELISA Test
WESTERN 

Blot/Immunoblot Test
IFA (Immunofluorescence 

Assay)
LTT (ELISPOT) & 

SPIRO Test
C6 ELISA

Detects IgM and/or IgG 
antibodies

Detects IgM & IgG antibodies
W blot (IgeneX): 297. B31
Immunoblot: B sensu lato spp.

Detects IgM, IgG & IgA antibodies Spirotest is being evaluated at 
Columbia; based on work at Johns 
Hopkins

Sensitivity Ð 88%

Most commonly used screening 
test for primary diagnosis, 
despite significant limitations

Generally more sensitive & 
specific than ELISA

Antibodies are detected 2-3 weeks 
after infection

Soloski MJ, Crowder LA, Lahey LJ, Wagner 
CA, Robinson WH, et al. (2014). PLoS ONE 
9(4): 
e93243.http://doi.org/10.1371/journal.pone
.0093243

Standard ELISA
Sensitivity - 52%

Many ins providers require 
these tests to be ordered first

Unreliable as screening test

Lab may be able to report if 
findings are consistent with 
early, late, persistent and/or 
recurrent disease

May remain elevated for a long time 
in some patients

Sensitivity Ð 84%
Specificity -- 94%
(Lehman PV et al.: Unique Strengths of ELISPOT 
for T Cell Diagnostics. In: Kalyuzhny AE. 
Handbook of ELISPOT: Methods and Protocols, 
Methods in Molecular Biology, Vol. 792. 2nd Ed: 

Springer; 2012: 3-23)

Performance of United States Serologic 
Assays in the Diagnosis of Lyme 
Borreliosis Acquired in Europe
Clinical Infectious 
Diseases (2013) 57 (3): 333-340  John A. 
Branda, Franc Strle, Klemen Strle, Nikhil 
Sikand, Mary Jane Ferraro, Allen C. Steere
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LTT already being used in 
clinical practice

52% of patients with chronic 
Lyme disease are negative by 
ELISA but positive by Western 
blot

Including highly specific bands 
31 and 34, which are not 
generally reported by 
commercial labs
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Lyme PCR LDA/Lyme Dot Blot Assay
CULTURE Test &
NANOTRAP Test

Detects the genomic & plasmid DNA of the 
Lyme bacteria

Detects antigens of Lyme bacteria in urine 
samples & cerebral spinal fluid/CSF

Can be performed on whole blood, serum, urine, 
breast milk, skin & CSF

Can be useful when initial Lyme panel tests on 
blood samples are negative (including PCR) but 
symptoms for Lyme disease are present

NANOTRAP is urine antigen test

Increased specificity to ID unusual strains of B. 
burgdorferi

Cross reactions may occur with other non-Lyme 
antigens so use caution

Application of Nanotrap technology for high sensitivity 
measurement of urinary outer surface protein A 
carboxyl-terminus domain in early stage Lyme borreliosis. 
Magni et al. J Transl Med (2015) 13:346. DOI 
10.1186/s12967-015-0701-z

!"#$%&'(%)*$"(%+"%(",'$-." /0"%$)%$1"%
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Standard PCR generally not sensitive enough due 
to the low numbers of bacteria present

. Sapi E, et al. Improved Culture Conditions for the 
Growth and Detection of Borrelia from Human 
Serum. Int J Med Sci 2013; 10(4):362-376

Multiple sample types (blood & serum) improve 
sensitivity of test
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Symptoms Possible Medical

Conditions
Laboratory Testing 
to Consider

Unexplained fevers,
sweats, chills, or
flushing

¥ Lyme disease (chronic and 
other bacterial, viral, parasitic, 
and
fungal infections)

¥ Babesiosis
¥ Malaria

¥Brucellosis
¥ Hyperthyroidism
¥ Hormonal failure (early 
menopause)
¥ Tuberculosis*
¥ Non- HodgkinÕs lymphoma*
¥ Panic disorders
¥ Autoimmune disorders
¥ Inflammation

¥ CBC with a white cell count
¥ CMP with liver functions
¥ Giemsa stain and malarial 
smears
¥ Babesia IFA
¥ Babesia WA- 1/duncani
titers
¥ Babesia FISH andPCR
¥ Thyroid function tests (TFTÕs)
¥ Sex hormone levels
¥ Chest X-ray/PPD
¥ ANA,RF
¥ Erythrocyte sedimentation rate
(ESR),C-reactive protein (CRP)
¥ Cytokine panel
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Selective Essential Oils from Spice or 
Culinary Herbs Have High Activity 
against Stationary Phase and 
Biofilm Borrelia burgdorferi  

Jie Feng 1,  Shuo Zhang1,  Wanliang Shi1,  Nevena Zubcevik 2,  

Judith Miklossy 3and Ying Zhang1* 
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