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Why IGeneX?

Dr. Jyotsna Shah

President & Laboratory Director

IGeneX, Inc.

• Servicing the Lyme and tick-borne disease 

community for nearly 30 years

• Comprehensive Testing
– More diseases: Lyme, TBRF, Bartonella, Babesia, 

Anaplasma, Ehrlichia, Rickettsia, COVID-19

– More methods: PCR, Western Blots, IgXSpot, 

ImmunoBlots, FISH, IFA

– Most accurate: ImmunoBlots have proven to be nearly 

twice as sensitive as two-tier testing

• Certified – IGeneX is fully CLIA/CMS certified, 

as well as being licensed to perform testing from 

all 50 states, including New York



Why IGeneX?

• Headquartered in the San Francisco Bay 

Area

• 70 employees

• Quality leader

• All R&D and testing is done on site



Two ways patients find IGeneX

Patient has symptoms Patient searches online for 

help

Patient discovers IGeneX 

and orders a collection kit

Patient contacts primary care 

doctor to order IGeneX testing

Patient has symptoms Patient visits doctor, who 

diagnoses potential TBD
Doctor recommends 

IGeneX testing

Doctor provides patient with 

collection kit

Patient 

driven

Doctor 

driven



Patient gets blood 

drawn at doctor’s 

office or other 

facility. (Visit 

igenex.com for 

Blood Draw locator)

Domestic kits are 

shipped to 

IGeneX in a 

prepaid mailer.

Next steps



Billing

• Insurance is not accepted except for Medicare Part B. 

However, IGeneX does provide paperwork for 3rd party filing.

• Competitive pricing, with significant discounts on test panels

• Organizations such as LymeTap offer grants for low-income 

individuals

• We offer Client Bill and Patient Bill



How does a physician order IGeneX tests?

• You do not need to create an account before ordering from IGeneX. An account will 

be created when your first requisition is received.

• Complimentary kits can be requested though the website or by calling 1-800-832-3200

• The Test Requisition Form (TRF) has over 60 individual tests and 30 panels to choose 

from



Which tests should a physician order?

Two important issues:

1. Testing for the right pathogens

2. Test performance

Both must be considered to prevent false negative tests and missed diagnoses.



A 2018 study of 10,000+ patient samples from nearly every state: 

• 37.3% were positive for Babesia species

• 32.1% for Lyme Borrelia

• 27.7% for TBRF Borrelia

• 19.1% for Bartonella

• 16.7% for Anaplasma

• 12.8% for Rickettsia

• 6.9% for Ehrlichia 

Co-infections

• 40% tested positive for two pathogens

• 15% tested positive for three pathogens

• 4.6% tested positive for four pathogens

• 0.7% tested positive for five pathogens

Testing for the right pathogens-
Many “Lyme” patients are co-infected



543 US patients with suspected Lyme: 

• 32% were positive for Antibodies to Lyme Borrelia

• 22% were positive for Ab to Relapsing Fever Borrelia

• 7% were positive for Ab to both LB and RFB

321 California residents: 

• 33% were positive for Ab to LB 

• 27% were positive for Ab to RFB

• 11% were positive for Ab to both LB and RFB

Borrelia: More than just Lyme - must also include TBRF 

They ALL presented as Lyme patients, not “relapsing fever” patients



Lyme Borrelia

• B. burgdorferi B31

• B. burgdorferi 297

• B. californiensis

• B. mayonii

• B. spielmanii

• B. valaisiana

• B. afzelii

• B. garinii

TBRF Borrelia

• B. hermsii

• B. miyamotoi

• B. turcica-like

• B. turicatae

• B. texasensis

• B. coriaceae

• B. parkeri

Within each group are multiple species
The IGeneX ImmunoBlots can detect and identify them



Bartonella testing
Similar story as Borrelia- multiple species

• The Bartonella ImmunoBlot has multispecies capability
– Able to detect antibodies to the most commonly found species 

– Will further name the following species if present: B. henselae, B. quintana, B. elizabethae and B. 
vinsonii

• The Bartonella FISH also has multispecies capability
– Designed to detect Bartonella at the genus level

– Is a direct test that detects the organism’s RNA

– Potential to detect organisms hidden in biofilms

• The PCR and IgXSpot likewise test at the genus level



Again, multiple species may infect your patient!!

Babesia testing

• Babesia IFA
– IgM and IgG antibodies to B. microti and B. duncani

• Babesia FISH also has multispecies capability
– Designed to detect Babesia at the genus level

– Is a direct test that detects RNA

– Potential to detect organisms hidden in biofilms

• Babesia PCR
– Is a direct test that detects DNA

– Also detects at genus level



Testing for multiple pathogens maximizes diagnostic accuracy

The obvious conclusion:
Testing for multiple pathogens is often necessary

Co-infections:

Because of symptom overlap, often it is not possible to separate out the 
major TBDs on clinical grounds alone

• EXAMPLE: Many of the co-infections mimic Borreliosis
– Symptoms of Lyme and TBRF overlap

– Bartonella can cause joint pain, fatigue and neurologic issues

– Babesiosis can cause headaches, dizziness and fatigue

– All of these can become chronic

– All of these may be missed if not properly tested



Test performance- insist upon maximal accuracy!

• ImmunoBlots use multiple recombinant protein antigens genetically engineered 
to detect a large number of species with far higher sensitivity and specificity

• FISH assays use specific RNA probes 

– Said to be orders of magnitude more sensitive than direct smears

– Outperform PCR

– Able to detect organisms trapped in biofilms

• PCR: When you order an IGeneX Lyme PCR, FOUR PCRs are done:

– Genomic and plasmid

– Whole blood and serum



EXAMPLE: The Lyme ELISA performs poorly

Sensitivity averages 49% (range 29% to 75%)

(Stricker, BMJ 2007; 335 (7628): 1008)

1. Schmitz et al. Eur J Clin Microbiol Infect Dis. 1993;12:419-24
2. Engstrom et al. J Clin Microbiol. 1995;33:419-27.
3. Ledue et al. J Clin Microbiol. 1996;34:2343-50.
4. Bakken et al. J Clin Microbiol 1997; 35(3): 537-543.
5. Trevejo et al. J Infect Dis. 1999;179:931-8.
6. Nowakowski et al. Clin Infect Dis. 2001;33:2023-7.
7. Bacon et al. J Infect Dis. 2003;187:1187-99.
8. Coulter et al. ., J Clin Microbiol 2005; 43: 5080-5084.
9. Wormser et al. Clin Vaccine Immunol. 2008;(10):1519-22.

Study/Year Sensitivity Specificity

Schmitz et al, 1993 66% 100%

Engstrom et al, 1995 55% 96%

Ledue et al, 1996 50% 100%

Bakken et al. 1997 75% 81%

Trevejo et al, 1999 29% 100%

Nowakowski et al, 2001 66% 99%

Bacon et al, 2003 68% 99%

Coulter et al, 2005 18% -

Wormser et al, 2008 14.1% -

MEAN TOTAL 49.01% 96%



Lyme ImmunoBlot has far greater sensitivity!
Samples supplied by the CDC; interpreted with IGeneX criteria

GAME CHANGER!

IGeneX Lyme ImmunoBlot picked up 93% of early cases!!

No other test of any kind has been demonstrated to do this.



Lyme ImmunoBlot specificity
Unlike standard serologies, no tradeoff between sensitivity and specificity

*Western blot results were provided by CDC  

**Out of 46 samples with antibodies to viruses, 11 had antibodies to CMV; 24 to EBV, 7 to HSV; and 4 to HCV 

**Only 2 of 24 samples with antibodies to EBV were positive by Lyme IB 

PT = proficiency test

Samples Negatives Lyme IB (In-House) Lyme IB (CDC)

IgM IgG IgM+IgG IgM IgG IgM+IgG

CDC Set 1* 5 0 0 0 0 0 0

CDC Set 2* 20 0 1 1 0 0 0

PT Samples 11 0 0 0 0 0 0

Autoimmune 42 0 0 0 0 0 0

Viral Infections 46** 1 1 2 0 0 0

RPR + 28 0 2 2 0 1 1

Total False + 0 4 5 0 1 1

Total True - 152 151 148 147 152 151 151

Specificity % 99.3 97.4 96.7 100 99.3 99.3



Testing by multiple methods also increases 

diagnostic accuracy
Direct Testing

These tests look for the pathogen in the 

specimen

Indirect Testing

These tests look for antibodies or T-cell reactivity in

the blood

Why use direct tests: 

• Not every patient has detectable antibodies

• Patients may be immune-suppressed

• Antibodies may be bound in immune 

complexes

• Some patients are challenging blood draws 

(i.e. young kids) so urine specimens can be 

tested instead

Why use indirect tests: 

• Pathogens not always in the bloodstream

• Superior at detecting early and/or late stage

disease

• Certain tests can detect T-cell response, an 

early disease indicator and useful in B-cell

immune deficiencies

Types of direct tests: 

• PCR (DNA)- multiple sources possible

• FISH (RNA)- blood samples only

• Urine antigen capture

Types of indirect tests: 

• ImmunoBlot

• Western Blot

• IFA

• IgXSpot (T-cell response)



Testing by multiple methods- Example: Bartonella

Note: ImmunoBlots are more sensitive than Western Blots. 

Therefore, we expect the overall sensitivity to improve using FISH, 

ImmunoBlot and IgXSpot test.



• A test panel is a logical grouping of tests that increases accuracy and completeness of results, 

while saving large amounts of money

• Simplifies ordering tests for multiple pathogens using multiple methods

• Designed to make ordering quick and easy!

• Good “memory jogger” so you are more likely to be complete in your assessments

IGeneX test panels simplify ordering and save money

Examples of most popular panels

• LTP1 - LYME/TBRF PANEL 1

– Includes IgM and IgG ImmunoBlots for Lyme and TBRF Borrelia

– Adds a screening IFA to satisfy two-tier requirements needed for some cases of insurance coverage

– Saves $204.50 over ordering tests individually 

• TBD61 - TICK BORNE DISEASE PANEL 61  

– LB, TBRF, Babesia microti and duncani, Bartonella, HME, HGA, R. rickettsia, R. typhi

– Includes IFA, ImmunoBlot, PCR, FISH; serum + whole blood

– Saves $1,308.50!!



If money is an issue, choose the ImmunoBlot

STANDARD

TESTS

IGENEX

IMMUNOBLOT

Source: Waddell LA, Greig J, Mascarenhas M, Harding S, Lindsay 

R, Ogden N (2016) The Accuracy of Diagnostic Tests for Lyme 

Disease in Humans, A Systematic Review and Meta-Analysis of 

North American Research. PLoS ONE 11(12): e0168613.

✓ B. burgdorferi B31

✓ B. burgdorferi B31

✓ B. burgdorferi 297

✓ B. californiensis

✓ B. mayonii

✓ B. afzelii

✓ B. garinii

✓ B. spielmanii

✓ B. valaisiana

Standard 

Tests

IGeneX 

ImmunoBlot

• Considered the gold standard in Lyme testing
– Better testing saves money in the long run

– ImmunoBlots replace the Western Blot

• Most Lyme tests detect only a single Borrelia 
species, B. burgdorferi B31. The ImmunoBlot 
tests for eight species.

– Eight Western blots needed to duplicate this

• ImmunoBlots are available for Lyme, Tick-
Borne Relapsing Fever, Bartonella and 
COVID-19 (more to come)

• Broad Coverage Assays – Only $195!
– Available for Lyme and TBRF

– Similar to ImmunoBlots, but without speciation

– BCAs replace the ELISA



Remember, using insensitive tests can cause trouble!!

Seronegativity can be due to missed pathogens and also due to insensitive tests.

• Because of seronegativity: 

– Missed diagnoses

– Incorrect diagnoses, especially neuropsychiatric ones 

– Patients are told they need psychiatric help!!

– Patients are told to just live with their symptoms 

• Because of seronegativity:

– Insurance companies may deny covering treatment

• Because of seronegativity:

– If the clinician diagnoses on clinical grounds despite negative tests, then not only may your peers 

question you, state Medical Boards may pay a visit!

THEREFORE, YOU MUST INSIST UPON USING THE MOST ACCURATE TESTS AVAILABLE!

IGeneX offers the highest quality and broadest range of tests than any other lab.



Examples of Test Results



Copy of an actual report -
Bartonella ImmunoBlot

Interpretation:

• Positive: two or more bands

• Indeterminate: one band

• Negative: no bands

Speciation:

• Report species if any of these are found:

• B. elizabethae

• B. vinsonii

• B. henselae

• B. quintana

• Report as genus-positive if other species are 

found

• May find and report more than one species 

(surprisingly common!)

The patient is positive for both Bartonella IgM and 

Bartonella IgG.



The patient is Indeterminate for B. microti 

IgM, and negative for B. microti IgG, Babesia 

FISH, and B. duncani IgM and IgG.

Copy of an actual report -
Babesia IFA



Copy of an actual report -
Lyme ImmunoBlot

The patient is positive for Lyme IgM by both 

IGeneX and CDC criteria.



Additional resources

• Customer service personnel are well trained and knowledgeable

• Sales reps have a high degree of expertise and can address most 
questions

• Dr. Shah and other senior scientists are always happy to help

• Visit igenex.com for reference material, patient stories, webinars, and a 
Symptom Checker



Thank you!

QUESTIONS?


