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éONgLUSION: Concerns the Borrelia Burgdorferi may be as serious a pathogen as syphilis for the
obstetrical course of infected waomen has perturbed both patients and physicians, There have been multiple

medical literature reports and investigations of this likely association. Tessa Gardner, M.D., has published

burgdorferi on a much more common basis.

Refcrences:  Gardner, T. Lyme Discasc. (Pat Coylc) 1995. Chapter 23. Strobino B, Lyme Discase and
pregnancy outcome: A Pros

pective Study of Two Thousand Prenatal Paticnts, AJOG, 1993, Aug. 4
169(sPt1):367-374.

Special thanks for peer review to: Dr. Robert Bransficld, M.D., and Dr. E. E. Yost, M.D.
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HOW MANY DAYS OF URINE COLLECTION ARE NECESSARY FOR DETECTION OF LYME
ANTIGENS IN URINE? -

Nick Harris*, Gina Remollo and Jyotsna Shah, IGeneX Inc., 797 San Antonio Road, Palo Alto, CA 94303

Lyme disease is a tick borne infection. The most dangerous time for Lyme disease is from April to September, a period
when people are more apt to be outdoors where they may encounter the infected ticks. Often a characteristic "bulls
eye" rash appears at the site of the tick bite, sometimes followed by a flu-like illness. There may be no apparent
immune response for several weeks to several years, depending on B cell antibody production. B cell activity may be
detected as an IgM response in two to four weeks or as late as one to two years or as an IgG response in four to six -
weeks. However, the presence of antibody does not prove active Lyme disease. It is documented in literature that
Borrelia burgdorferi, the causative agent of Lyme disease, is found in the bladder, and its antigens are shed in the
urine. IGeneX recently developed a second generation of the “Lyme Urine Antigen Immunoassay™ referred to as
Lyme Dot Blot Assay (LDA). The LDA is designed for the qualitative detection of Borrelia burgdorferi specific
antigens in human urine. The assay detects B. burgdorferi specific antigens 23-25kD, 31kD, 34kD, 39kD, and 93kD.
The limit of detection of B. burgdorferi antigens in urine is 12.5ng/ml .

We have observed that Lyme patients with active disease may be positive in the Lyme Dot Blot Assay (LDA). First
morning urine specimens are used because the first urine that is voided after 6-8 hours of sleep usually contains the
highest amount of Lyme antigen and therefore are more likely to be positive, if the Lyme antigens are present. Some
patients are positive most of the time they are tested, but the majority of patients are only sporadically positive. In
order to determine the best balance between the number of samples to be tested, and the detection of Lyme antigen in
urine, we analyzed the LDA results of urine samples received between April and December 2001.

" Between April and December 2001, 3 urine samples were received from over 1000 patients for testing by the LDA.
Of these, over 300 patients with 3 urine samples submitted were positive by the LDA. The results were analyzed by
statistical experts to find the best balance between the number of samples to be tested, and the detection of Lyme
antigen in urine by positive LDA. The preliminary analysis of these 300+ LDA positive patients submitting 3 samples,
collected on 3 different days, indicates that the chance of finding a positive LDA in this population of positive LDA
patients with 2 samples is 85-90%, and with one sample is 55-60%. These results demonstrate that while not every
sample may be positive by LDA, three first morning samples are the most cost-effective compromise for obtaining a -
single positive result.
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PCR ASSAY FOR DIRECT DETECI'EQN OF BABESIA-WA1 IN WHOLE BLOOD
— Jyotsna Shah*, Mike Mao, Suzanne Ward, Princess Mariano and Nick Harris
IGeneX Inc., 797 San Antonio Road, Palo Alto, CA 94303

The Giemsa-staining of a whole blood smear is the method of choice for diagnosing Babesiosis. However, it is
neither sensitive nor specific. Currently 1GeneX offers Babesia PCR. We have recently developed a highly specific
and sensitive PCR based test for defection of Babesia-WA]. The diagnostic assay is a four step PCR assay that
detects Babesia-WA], directly from blood samples. It is highly specific and sensitive. The first step of the assay
specifically removes "common PCR inhibitors™ from blood and at the same time selects and purifies the DNA. In the
— second step, the purified Babesia specific fragment is PCR amplificd with Babesia-WA] primers. In the third step,

the PCR amplified Babesia-W4] DNA fragment is detected by agarose gel electrophoresis. The fourth step, Southern
Blot analysis, is a confirmation step for the Babesia-WAI. The combination of the four steps provide very high
specificity (see below) and sensitivity.

The high specificity is provided by: (1) one of the PCR. amplification primers, and (2) the probe used for Southern
Blot analysis. This PCR primer has 100% homology to Babesia-W 41 DNA sequence currently in the GENEBANK,
s but not to non-Babesiq parasites such as Plasmodium species, Trypanosomes, and human DNA sequences. Based on
the sequence information, the Babesia-WA i probe only “hybridizes” or “binds” to Babesia-WA{ PCR product. Thus,
any of the “right size" amplified product detected by agarose gel electrophoresis and positive by Southern Biot
analysis with Babesia-WA ] probe would be Babesia-W4] specific.
Seventy-nine EDTA whole blood samples from patients with Babesiosis-like symptoms from Northern California
were tested by the Babesia-WA7 PCR assay. Ofthe 79 samples tested, three were positive for Babesia-WAJ. Two
have been aiready confirmed as Babesia-WAl by sequencing. None of the B. microzi positive samples gave a

this corresponds to Jess than one organism per sample tested.
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—_ Mail to: Lyme Disease Foundation, 1 Finangial Plaza, Hartford, CT 06103 860-525-2000
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PCR ASSAY FOR DIRECT DETECTION OF BARTONELLA HENSELAE IN WHOLE BLOOD
Jyotsna Shah, Mike Mao, Suzanne Ward, Princess Mariano and Nick Harris
1GeneX Inc,. 797 San Antonio Road, Palo Alto, CA 94303

Bartonella henselae is commonly associated with Cat Scratch Disease (CSD) and Bacillary Angiomatosis
(BA) in immunocompromised patients. Recently Escow et al (2001) presented evidence that B. henselae is
also a potential human tick-borne pathogen and that it can be a co-infecting agent of the central nervous
system, in the presence of neuroborreliosis. They found elevated levels of B. henselae-specific antibodies in
these patients using the immunofluorescent assay. B. henselae-specific DNA was detected in their blood by
PCR. We have developed a PCR assay that detects B. henselae specific 16S iDNA fragment. The assay is
highly sensitive and has no cross-reaction to Bartonella quinta.

The diagnostic assay for the detection of B. henselae is a four step PCR procedure that detects B. henselae in
blood samples. The first step of the assay specifically removes the "common PCR inhibitors" from blood, and
at the same time selects, and purifies the DNA fragment of interest. In the second step, the purified Bartonelia
specific fragment is PCR amplified with B. henselae specific primers. In the third step, the PCR amplified B.
henselae specific DNA fragment is detected by agarose gel electrophoresis. The fourth step, Southern Blot
analysis, is a confirmation step for the B. henselae. Combinations of the four steps provide very high
specificity (see below) and sensitivity.

The high specificity is provided by: (1) one of the PCR amplification primers and (2) the probe used for
Southern Blot analysis. This PCR primer has 100% homology to B. henselae DNA sequence, currently in the
GENEBANK, but not to B. quinta, other tick-borne pathogens, blood-borne parasites and human DNA
sequences. Based on the sequence information, and confirmed by DNA sequencing, the B. henseale probe
only “hybridizes” or “binds” to B. henselae PCR product. Thus, any "right size" amplified product detected by
agarose gel electrophoresis and positive by Southern Blot analysis with B. henselae probe is B. henselae
specific.

A study was done on over 30 EDTA whole blood samples. This included whole blood samples from patients
suspected of tick-borne diseases and B. henselae and B. quinta spiked EDTA whole blood samples. All the B.
henselae spiked samples were positive. The limit of detection in the spiked EDTA whole blood samples was
one B. henselae. There was no cross-hybridization to B. quinta positive samples.

Name Ivotsna S. Shah phone 650 424 1191
Title Vice President of Research and Development fax 650424 1196
Affiliation IGeneX e-mail ___jvotsna@aol.com
Street 797 San Antonio Road Signature jfo s 8 shel
City. Palo Alto State_ CA Zip 94303 Country. USA

* Mail to: Lyme Disease Foundation, 1 Financial Plaza, Hartford, CT 06103 860-525-2000
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| CASES OF LYME DISEASE-ASSOCIATED OBSESSIVE COMPULSIVE DISORDER (OCD) ARE
ﬁgscnmm OBSESSIONS MAY BE TERMINATED SUDDENLY AND PERMANENTLY BY THE

FIRST INJECTION OF IM PENICILLIN “Abstract by Virginia T. Sherr, M.D.* _
KnmhmaﬁmuMWMbmhmMMbemﬂeothWw
mﬁwms@mhﬁmwtmmcﬁndmwm%ﬁdau!nﬂ
um-w-mmmmm.“’mwﬁm,mwhmdm@mma b
nwmiwmbyappqﬁnendﬁoﬁm.hnhﬁmdﬂpwmm.mfmmk?e *
(drmismLymedisease),dunMﬁndsﬁmeismmh evidmoaﬁmme:pmd\enlm_xcobe,Baﬂdm
bwgdﬂj'ﬂi,ﬂnauséofLymcdisenxﬂD),myﬁkewisnegaﬁvdyaﬂ‘oﬁpﬂofﬁe‘br-amﬂmamrolQCD. In
tsmcofmemqmcowalmdmspkodmﬂinfwﬁms, ithlshemabownmamﬁbim'cmbuﬂmve
treamments of the psychiatric disorder. mmwhmofmeﬁwwhmmemmprovmmmb
mmiadmdmnnyﬁmwbymwmmmﬂy&vbdmmwy. Disordered
dnpmhemdsaotmindxanisuyuthcmmlevelmayaeauakhdofdrwlzeﬂeaofmo@uabehav}aﬂ
rinmls. Smcmsofﬁe&athMmmcMMMMMnudumdltpm
mregim&mﬁnowingmrepuawmﬁmwonpaimwdmmdmommmwﬁm
mpﬂsivesymp(mnswithmsuofwmdhowmehwmmtwiﬁxmﬁbioﬁaledtomedefwor&e
amelioration of those symptoms. -

j Ackmspeasowwanmdevdopedemmnninnusive,mnlmesmnam
whom sbe actively disliked. Sheﬁehhelpieuintheﬁceofthismwmwd,tomluamxpaﬁmandm
mphiuaﬁddewhmheLDmdhgnosedmduwed. Obsessions continued to torture her despite use of a
wicyofamibimiaandpsydm&q:icsmﬁlshereccivedlblﬁdﬂhZAnMam Within 24 hours of the
first dose her mind was cleared of the ideation. She was grateful that this burden had becn lifted from her. The
obaessions have not returned in the past S months. Now it takes great mental effort for her to think of the man at all
mwAmthmhamwmgmmmmﬁnd
himself to his own room. He feared vague but harrific contaminations that might, through him, somehow harm his
family. He described himself as having “magical thinking™ that led to washing his hands raw. Debilitated; he
thought that he was doomed. “When diagnosed and treated with antibiotics for LD, I feit much better and lost the
magical thinking but the hand-washing continued ™ Luvox was added to his medications. This controlled the ritual
mahhgawdanﬂwhhnmmﬂinadiﬁ'emlgnduncmﬁvhgb&pmdady. In similar cases, usual
OCD treatments such &s high dose SSRI medications do not wark well until treatment with antibiotics is undertaken.
1. Perlmuner SJ, Garvey MA, Castellanos X, et al. A ease of pediatric autoimmune nearopsychistric disorders-
sssociated with streptococesl infactions. Am J Psychiatry 155:11. November 1998. (Re: PANDAS)
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LYME WESTERN BLOTS: IMPACT OF PRODUCTION VARIABLES, VACCINATION
AND INTERPRETIVE CRITERIA.

Kathleen M. Gibney, B.S.*, Megan J. Mills, B.S., Paul T. Fawcett, Ph.D.
Alfred I. duPont Hospital for Children, Wilmington Delaware

Western blotting remains the gold standard for serologic tests used to aid in diagnosing
Lyme borreliosis. In contrast to ELISA and IFA methods using whole spirochetes as substrate
sources, WB allows one to detect and assess the binding of antibodies to individual components of
the spirochetes, not just antibody binding to all components. ELISA and dot blot assays which use
recombinant proteins, allow one to detect binding to specific components as with WB however the
array of components available as substrate is limited to a single component (ELISA) or just a few
(dot blot). Only WB prepared by electrophoretic separation of whole spirochetes allows one to assess
an individual’s immune response to essentially all of the spirochete’s protein components
sirmultaneously.

Our laboratory has been using WB to test for antibodies to B. burgdorferi since 1989 with an
assay developed and manufactured in-house. It was designed and tested to provide high specificity
on pediatric samples from individuals living in an endemic area. We have compared our assay with
two commercially available WBs and have tested its performance on serum from Lyme vaccine
recipients and on disease (non-Lyme) control sera.

Here we report on the results of comparing our in-house WB with commercially available
WB and use of our interpretive criteria versus the CDC/Dearborm criteria for pediatric Lyme patients.
Comparison with commercial blots indicate that our in-house WB had greater specificity without
significantly less sensitivity. The three WB methods evaluated demonstrated variations in total band
counts, band identification, and overall interpretation.

We conclude that the variables in manufacture of WB can cause significant differences in
performance and that use of appropriate disease controls (non-Lyme) is a valuable tool in
establishing performance of WB and interpretation criteria.
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- ASSOCIATION OF LYME DISEASE WITH MONOCLONAL GAMMOPATHIE§

i . 3 CASE STUDIES

In our practice of rheumatoclogy we have observed 3 patients
treated for chronic Lyme disease who have developed monoclonal
gammopathies. Patient 1 developed IgG kappa Multiple Myeloma._
while patients 2 and 3 developed IgG lambda monoclonal :

= ‘gammopathies. Chronic Lyme Disease is an infectious discase
causing a chronic systemic inflammatory condition. We propose
T that chronic Lyme disease and IgG monoclonal gammopathy occuring
concomittantly in our three patients implies a possible
pathogenetic relationship.
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