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CLINICAL BEFFECTS OF FLUCONAZOLE IN PATIENTS WITH
NEUROBORRELIOSIS

Bayerische Julius-Maximilians-Univeristat Wiczbueg, Germany

Abstract: Eleven patents with neuro-borreliosts had
been treated with 200 mg fluconazole datly for 25 days
after an unsuccessful therapy with antibiotics. At the
end of treatment ecight patents had no borreliosis
symptoms and rematned free of relapse n a follow-up
examination one year later. In the remaining four
patients, symptoins were considerably improved. At
the end of therapy immune reactvity (IgM+) disap-
peared in three patients. Since borrela spp. are almost
exclusively localised intracellular, they may depend
on certain metabolites of their eucaryotic host cell. In-
hibitton of P450 and other cytochromes by flucona-
zole may incapacitate Borrelia upon longterm expo-
sure.
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INTRODUCTION

Borreliosis is a bacterial infectious disease transmitted
by tick bites. It occurs throughout the world except for
areas with extreme climatc conditons (1, 2, 3]. Neu-
roborreliosts 1s the most prevalent form of stage [I
borreltosis in many regions of Europe and Northern
America [4, 5. Whereas in most patients borreliosis
has a good prognosis with and without antibacterial
chemotherapy, neuroborreliosts ts a2 common compli-
cation of Borrelia infections. Stage [l borreliosis (dura-
tion < 6 months) s characterized by the following
symptoms: spinal and cranial meningoradiculitss, 1so-
lated meningitts and/or mononeuritis or polyneuritis
in conjuncton with chronic erythema rmugrans. In
stage [T (duration 6 to 9 months) chronic atrophic
acrodermatitis is commonly seen associated  with
mononeurits, polyneuritis or chronic  progresstve
encephalomyelitis [6]. Cerebrovascular neuroborrelio-
sts can occur in both stages of the disease. Arthritic
disorders, cardiac arthythmia or parenchymal Lver
damage (increase In serum aminotransterases) may be
causally related to chronic borrelia ntections {7, 8, 9,
10, 11, 12, 13]). Further symptoms may include panic
attacks, depressive disorders or cerebral stroke [14, 15,
30, 31]. Whereas 1n children high success rates are
seen after treatment with penicillin G, therapy of
adults with tntravenous penicilin G, doxycycline or
ceftrtaxone 1s frequently metfective |16, 17, 25].

CASE REPORT

Borreliosis 1s highly prevalent in forestry workers at-
tending occupational healths service n our institution

[18]. Neuro-borreliosts was diagnosed in three patients
of this populaton (EF, HW, RH).

[n one of these patients (FS) sutfering from stage
I1] ncuro-borreliosts who was treated with fluconazole
(200 mg/d) for concurrent oropharyngeal candidiasts,
symptoms of meningoradiculitts and lower limb
polyneuritis disappeared after 6 days of therapy with
the anttmycotic. The same pauent had been treated
with doxycyclin (200 mg/d for two weeks) 1n acute
stage borreliosts and later on with intravenous ceftri-
axone (500 mg/d) without considerable effects. Since
in this patent longterm - for ten years - disappearance
of neuro-borreliosis symptoms was observed after
treatment with fluconazole for an unrelated condition,
the effects of the antunycotic 1n further cases of neu-
ro-borreliosts was explored in this prospective analysis.

MATERIALS AND METHODS

All included patents had been treated with antibiotics
in acute as well as chronic stage borreliosts. Neuro-
borreliosis had been diagnosed n all 11 cases by out-
side neurologists or at the Department of Neurology
of the University of Wurzburg. All pauents had been
treated with antibiotics in this stage of the disease. Flu-
conazole was applied orally (100 mg cwice daily) for 25
days. Before and one week after completion of therapy,
blood samples were taken for serologic exanunaton
(ELISA: anti-Borrelia IgM, [gG). In addition Borrelia
tmmunoreactive bands B 19, 31, 34, 41, 65 and 94 were
detected in [gG Immunoblot using tluorescent mono-
clonal antubodies (collaboration with Max-von-Pet-
tenkofer-Institut, Munchen) [29] Symptoms were
comprehensively documented and compared before
and after therapy.

RESULTS

Substantial improvement of symptoms was observed
in four pattents (FS, CI, WS, VK) as early as 3 to 6
days of therapy. At the end of treauncat eight patents
had no borreliosis symptoms and remartaed free of re-
lapse in a follow-up examinaton one year later. One
patient (HG) showed signs of mmprovement during
and shortly after therapy. The duraton of improve-
ment could not be determined since he had cerebral
stroke with consequent left side hemiplegia 4 weeks
after therapy. In the remaining three patients, symp-
toms were considerably improved after 25 days of
therapy. However, low grade symptoms persisted at
the end of therapy as well in the 3 months follow-up.
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Table ! Scrology, symptoms and success of therapy with fluconazole.

Ininals Age & Gender Anti-Borrelia Ig srarus Symptoms Ourcome
before after
trcatment treatment

ES 46 male IpM+/TgG+ IgM-/1gG+ polyneurius cured
tachyarrhythrrua

RH 49 male [gM-/1gG+ IgM-/1gG+ encephalomyelins improved
depressive disorder

WS 44 male IgM-/1gG+ IgM-/1gG+ meningoradikulins cured
arthrius

BNT 42 femule IgM+/TgGt I[gM+/1pGr polyneunius tmproved
arthritis

HG 78 male [gM-/IgG+ IgM-/1gG+ menungoradiculias shghtly improved

GZ 36 temale IgM-/1gG+ IgM-/1gG+ polyneunus cured
acrodermaurts

CK 30 male IgM+/1gG+ [gM-/1gG+ meningoradiculing cured

VK 42 temale [gM+/1gG+ IgM-/1gG+ radiculius cured
panic disorder

EF 50 male IgM-/1gG+ IgM-/TgG+ polyneuritis cured

HW 49 male IgM-/IgG+ IgM-/1gG+ radiculius cured

NE 08 male [gM-/1gG+ [gM-/[gG+ polyneunus cured

[n the interesung case of pavent RH, 1n spite of sero-
logic analysis that indicated complete cure of borrelio-
sis, symproms of polyneunus were preseat and CSF
analysis gave highly posiave findings. Treatment with
fluconazole resulted in substanual mmprovement n
this case as well. Two pauents stopped taking flucona-
zole after 4 and ¢ days, respecuvely, when they no-
uced considerable ameliorauon of their neurologic
symptoms. A tew weeks later the same symptoms
reappeared in almost the same 1ntensity. However,
longrerm clinical success was observed after a second
course of ftluconazole (2 x 100 mg/d). In tm-
munoblots, 2 or 3 of the Borrelia-specific bands had
been detected 1n each patient before therapy. At the
end of therapy, immune reactvity disappeared 10 pa-
uents F5, CK and VK. Anu-Borrelia IgM was unde-
tectable 1n panents FS, CK and VK after therapy.
These serological results correlate with longterm dis-
ease and/or late stage borrebosis (stage I or III).
Clinical and laboratory results are summarized 1n

Table 1.
IDISCUSSION

Because Borrelia spp. can penetrate the central ner-
vous system In acute as well as chronic stages ot the
afecuon, neuro-borreliosss 15 a quite common com-
plication. Therapy may not etfecuvely prevent CNS
penetration smce  oanly pemcillins  penetrate  the
blood/brain barrier 1 case of meningitis.  Other
antublotcs used tn the treatment of Borrelia infections
(doxycyclin, erythromycin, cephalosporins) do nor
achieve effecuve CSF  concentrations. This fact

may explain the low response rates on anubiouc
therapy 1o neuro-borrehosts pauents [19]. Ia this
study, 7/11 padents were chnically cured and 4/11
were umproved after three weeks of weatment with
fluconazole. Pauents that were anu-Borrela lgM-
posiuve before treatment turned negauve after thera-
py- » _

Fluconazole achieves lugh concentrations in many
ussues as well as in CSIF (20, 21, 22, 23, 24, 26, 27,
28, 32, 33]. No previously published data exusts on ef-
ficacy of fluconazole aguinst Borrela 1 vivo. In vitro
mvestgatuons falled to reveal a direct anubacterial
effect of fluconazole on Borrelia spp [34). Concerning
the mechanism of the therapeuuc effect observed in
our patients, we may speculate on a potenual bacterto-
static tmpact of fluconazole duc to 1ts inhibitory
acuon on cytochrome P450. Since in vivo Borrelia
spp. are almost excluswvely localized 1ntracellularly,
they may depend on certain metabolites of their eu-
caryotic host cell for replicauon and long-term persis
tance [35]. [nhibiwon of P450 and other cytochromes
may incapacitate Borrelin spp. upon longterm expo-
sure. This appears to correlate wich the fact that
this study tmprovement/cure was observed n most
cases only after 25 days of tluconazole treatment. Per-
haps a longer therapy could have improved the re-
sults.

The eleven cases presented here provide prelimi-
nary evidence of a potenual therapeunc usefulness of
fluconazole 1n neuro-borreliosis. The observed clinucal
effects after fluconazole treatnent certamnly warrant
further tnvesugauon n vitro as well as in controlled
chinical erials.
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