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Guest Editorial

B. burgdorferi—Seek and Ye Shall Find
Expanding the Envelope

Kenneth B. Liegner

The borrelise, present on this escth for cons, evolved
adongside memmalian life forms in a hos-parasite relaton-
ship, no doubt long before the appearance of humankind.
It Id not susprise us, then, that we have much fo Jeam
aboat the range of dlseases that the borrelise may underlic
and the true szope of infection of the human inkebltants of
this planes.

‘e are at the threshold of 2 new and exciting erx in the
undersianding and conquest of Lyme borreliosis. Direct an-
tigen detection methods may strike a discordant note with
antibody teodn&'xs “perfect music of the Spheres,” but when
chinically validsied ead honed to optbmal sensitivity and
specificity, these will be powerful tools in the exploration
of the pathogenesis and clinical manifesations of borrelial
disease. Researchers as well as mank and file physicians will
be able to diagnose with confidence 2and wi!{ have mea-
sursble indices of disease activity as these tesis begin (o
hecome commercially available.

However, with these advanaes, we will begia to perceive
Just how daunting an advesary the borrelise really are and
how commonly affecied the populace of endemic regions.
1t is my prediction that a much wider range of human dis-
exse, now only hinted at, and maybe even totally vnantic-
ipated, will eventally be linked to borrelial infection in
humans. The borreliae are restlient, phoenixlike. Cutting-
edge dircct antigen detection methods will cormnborate the
cooclusions already quite apparent from the relatively few

of culture isolation of borreliae from human sub-
jects following antibiotic treatment now in the worldwide

will reveal Ibe true extent of the disease and define the ratio
of seropositive 10 seronegative cases, Seroncgativity may
be due 10 T celi y ond oot only as a result of easly
application of antibictic therapy (10}, Claims that seconeg
ative é,vm dissase is rare or that it {5 common are carrently
unve A

A tissue repository should be established for tissues from
kurnars suspected of borrelisl dissuse, including ¥
materials, foe in depth study using all currently avaliable
classic histologic as well as cutling-edge research methods,
The patbologlst ts, after all is said and doce, the linal ar-
biter of truth in clintcal mawers (11-13).

With recogrition of chronlc persistent infection, we wiil
bepin 1o look &t disease pathogenssis quite differently. A
pessisting pathogen may induce noxious injury over not just
days, weeks, or months, but years sad decadss, and even
the natural hfe of the host. Slowly simmerag Infection can
induse a wide vasicty of host responses, both dlrect 2ad
imnsune-mediated, ‘The wreatment approach may reed to be
very diffezeat i this circumstance than for a readily exde-
pated bactarium such as staphylococcus or streplococoes
(14=17), Chroai¢ infection niay require chronic treatment
Definitive cure, while theoretically possible. may not be
schieved using currently available auethods in chronscally
infected paticats. This dilemma should prompt a deler-
mined effort to develop definitve means of curing the in-
fecton (18, 19}, 5

A focus on ems nssocisted with prolonged antibiotic
therapy (20} has diverted atleation from the much mare

i nd wnsidions spread of borrelial diseass ia ihe

peer-reviewed literature (1~5). The rarily of such 1selati

should rot lesd to the conclusion that this phepomenon is
rare but only that this bas been difficult to prove copclu-
sively with methods available until recently. Nocton . al,
(6) demonstrated polymersss chain reaction (PCR) positiv-
ity in serial synovial fluids of 100% of patients trested with
conventional orel antibsotics and in 37% of those treared
with leager oml and for istravenous antiblotic regimens. The
authors opined that the presence of BE-DNA implied viable
organisms, Bradley et. al. (7) had similar findings and con-
chusions ja their study of senal synovial fluids using Bb-
specific DNA detection. Bomeliac are, h , tissue wopic
ard the absence of detection of Bb-specific DNA in body
fluids does not exclude their presence in interstitial, intra-
cellular, and parenchymal sites. The Rocky Mountain Lab-
oradory ardigen capture methed, b it depends on the
direct detection of the mymiad blebs shed by each living
borretial spirochete, promises Lo have & far hugher yield in
tisswes and fuids than DNA detection relying on geromss
or even of multitarget probes (8, 9. Systematic application
of direct antigen detection methods o suspect populations

a

general population. This vast de facro and unlo
“Tuskegee™ experiment of nature has far FE«mr long-term
societsl impact In terms of personal suftering, economic
loss (21), disability, and death (13, 22) than complications
ot tnensive treatment for & serious disease that 3, 10 scue
degree, unavoidable.

flen, sequelas of boerelial disense are trealed as inde-
pendent disease entities without being traced bask to the
inciting etiology. For example, Goolmzn and colleagues
fousd an incidence of seropositivity for Borrelia burgdor-
feri fouc times higher amongst patients awsiting cardiac
wansplantation for chronic cmrsﬁv: cardiomyopathy
compared 10 a control population (23). Yet, this very costly
and debilitating illness and the fabulously expensive Car-
diac transplantation and its aftermath is not counted la the
economic impact of Lyme ¢ D ing di are
amoa ty's costliest ik
patieats requinng i

? e of
il acement in long-term care facilities for
oeganic brain syndromes really represent unrecognized snd
untreated end-stage chronic peucobarreliosis (24)7 This
question deserves to be answered.

Fic. 1. Persistence of 8. burgdorfer! in the cus lssue. (Re:
primted with parmisclon from Arthritis 2od tham.)

Lyme disease should be included in the differential di-
agnosis of a wide range of neurologic syndrumes. The Na-
tonal Newrclogic Research Baak Iding tissues for var-
jous nevrologic diseases iacledivg multiple sclerosis,
Alzheimer's disease, and motor neuroac diseass shoukd be-
gin to be systematicaily evaluated for eviderce of borrelial
cticlogy and m,ogcnc;is usiag the rewer dicect anugen
detecdon me! (35). Theoretic concepiualizations al-
ready daveloped for other ¥slow* infections of the ceatral
nervous systes (CNS) may find opplication in borrelial dis-
cast of the CNS (26). la depeh eviluation of some paticals
previcusly thought to have multipie sclerosis has uncovered
sigeificant evidence of CNS and/or systemic horrelial in-

Fii. 78, Represontative confocal -w:mhdu of uplically sec-
tioned fibroblast cocullared with 8. :

wetion 2.4 m below cell surface shows clear intact wd.
jagent to pericuciesr region ‘:l ﬂmbhﬂ.hlypinl periodicity of spi-

rad shape of 8. V . Nucleus, nudleoli IN), and
mitochendria are . (Reprnded with permlision from Journal
of Infections Diseases.)
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r;bozna and good response 1o inrensive antiblotic treatment
(27, 28).

The role of borrelinl infection also needs o be system-
atically studied using modern cthods in psychiatric syn-
dromes (29) (including derangements leading to domestic
violence, svicide, and icide), attentica deficit disorder,
vatious arthritides, *idiopathic” o¢ *autoimmune” diseases,
chronic faugue syndrome, and ﬁbeomy:l,rin. Stunning
electren photomicn s of Haup! aad collesgues dem-
onstrate Lyme spirochetes nestled parailel to collagen fikecs
from synovial tissue removed from a patient peey ously in-
tensively treated for Lyme dissase (3) (se= Fig. 1}, Kiemp-
ner and colleagues’ beautiful confocal photomicrographs
conclusively prove intrzcellulsr Jocalization of borreliae
within hwnan fibroblusts (30) (see Fig. 2). I8 it not likely
taen, thet Lyme disesse-associated fibromyzlgia with pain
localized to fibroblast-produced collagen-rich fasciae and
ertlseses may not be due to the persistence of living bor-
relize? Although their conclusions were otherwise, the data
of Dinermsan and Steese ¢learly demonstrated astibiotic re-
sponsiveness of symptoms in their series of patients with
Lyme disease-associated fibromyalgia (31}

While the reality asd extert of chreaic persistent infece
tion needs to be more widely recognized, it wso must be
acknowledged that there may de seli-perpetuating linmupe-
mediated mechanisms of injury that may coexist with active
infectlon of be operative following erudication of the patho-
gen. For the later sucumstance, sntiblotle trestiment of a
peolonged natere would be futile. Sorting out which cases
are due to chroaic persistent infection ard which are sot
will be a major achie of direct gen o ion
methods. Creative immune-modeiating interveations may
peove more effective in inducing remission and averting on-
going Injury than antibictic treztment for this subsct of pa:
tents, of thess may have a corsbined role with antibwotic
theeapy 1 patients having active lafection (32)

We should be humble before this discase. Until these i3
general agreement 0n 8 “goid standard® foe Cragnosus of
active Lyme disease, presently availuble standard and re-
search assays must be viewed as approaimations of the tuth
only (33), Likewise, iimits placed on the geograpnic range
of the infection must be greeted with extreme skepticism,
a8 suceess in documenting the searly ubiquitous borreliae
in A grven natural setting depends largely on the determi-
nation and experience of the investigalor,

Al the peesent time, there exists no substitute for the clin-
ical judgement of an experienced treating physician knowl-
edgesble about the manifold j jons of the di »
adept in listening 1o the patiens und in observing, ns in other
natural ph the inf ion of kost and pathogen.
Skillful application of antibéceles continues to be the maia-
stay of treatment for what is, first and foremost, un infec-
tious disease.

Science is all about measuring things. Once abjective
measures of dissase activity are widely availsble, rational
approaches 1o treatment will replace those based on con-
ventlon or dlind obedience to authority, and the medical
reglect now so frequent in chromic Lyme borrsliosis will
take its well-deserved place in the history of medicine. and
rot In modern practice
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