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We repont an unusual patient with evidence of Bovrelia burgdorferi infection
who experienced repeated neurologic relapses despite sggressive antibiotic
therapy, Eash course of therapy was asscciated with 2 Jarisch-Herxheimer-like

reaction. Although the patient never had detectable free antibodies 10 B burg-
dorfert in serum or spinal fluid, the CSF was positive on multiple occasions for
complexed anti-B. burgdorfer! antibodies, 8 burgdorferi nucleic acids and ree
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Introduction

The aervous system manifestations of Lyme diseass
have ususlly been described as responsive to appropriate
aniibiotic therapy, and without relapses, We describe a
patient with Lyme disease manifested by episodic periph-
eral and cranial motor and sensory neuropathies, and cen-
tral nervous system deficits. Progressive neurologic symp-
toms and signs led 1o six courses of intravenous antibiotic
therapy in the last S years. Each time, initiation of therapy
promoted 3 Junsch-Herrheimer (J-H) reaction with fever,
acute encephalopathy and abrupl neurologic deteriora-
tion. Although the patient’s seruny was consistently nega-
tive for free antibody to Borrelia burgdorferi (Bb), there
was iaboratory evidence of active infection in the cerebro-
spinal Mluid (CSF) even after interse prolonged antibiotic
therapy. The patient kad lived in New York City for the
1281 40 years and her only known exposure to Bh wason a
camping trip through the countryside in France and Swit-
zerland in the summer 1981,

Nethods

The Bb dlasiogenesis test was performed by Dr David Yelkmar
(1). Intrathecal Bb antibody synthess was demonstraied wn Dr John
Halpena's laboretory [2]. PCR analyses were donc ia the laboratorics
of Halperin [3], Luft {4], sad Mescons {S|. Dissociation of CSF
immune complenes and Western bicts foc antibodies 10 Bb [6) and
8b antigen dentification by ELISA and Westeen blee [7) were done
by Dr, P.X. Coyle, HLA typiog was perfocmed by Dr, Edwin Drayer
&)

The follawing tests were pesformed by Met Patls Laboratocies (Te-
terboro, N.JJ: CiGBA. Raji assay, HTLV- antibody. 158G suddlasses
and T tymphceyte profile. The cther tests were done in the kospital’s
routine labosatary.

Case History

In Janwary 1589, a previously healthy $8-.yearold woman pre-
sented with 3 pronths of right shoulder girdle weakness, atcophy and
radicular pasn. Elsciromyographic studies demonstrated rght C4
and €5 radiculer dysfunciion, with Ca-C8 paraspensl dencrvauun,
Routine laboratoey 16515 were normal oc negalive, including that for
Lyme antibedies, In February 1989. inild distal weakness of the right
hand ard atrophy of e right Bypolbenar emingedc wers motod
Right hand weakness increased and right siopsoas weakndss devel-
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Table 1. Suppoaive laboratory findings

= X Yot . Dates Hospital Protem Cells PCR Istmthexal  Bb b
for Bb Infection i tha CSF admisgons mpdl per ! anlibody  amligens  specitic I
1-108% Ol % b Osp
£4.05.3%  Ollice
41189 Pre-Ral R v
050899 Ofice
11-188%  Pre-Rx2 ) 0 2 OspA
L1650 Oflice
66450 Ofice
021659 Pre-Rx) 38 ] o A OppA GG
10)-1850 3Ghpost-ta) 42 a o QspA 4G
06-139¢  Pre-RX 4 75 Q QspA
051090 Pre-Ra S
0«-1692  Office 1 i QspA
080351 PreRs€ i 1 ais QspA G

Many of these studics were obtained retrospectively on C5I¥ Mist ad been siored a0

-10°C.

I'CR performed in aborstorss of Dr it Marconit®}, Dr. ) Hvloetia ®lard Dr 00 Lol fy,

1 astigens (ELISA

andlior Western blot) and specifnie intmune cusniples (1C) dissocuiivn

stedivs hy D, P K. Coyle.

vped, with right-sided bypemeflexia, Siernocicidomastoid weakness
and 2 positive Ronsbesg sign appeared MR studees of the head, cor-
vical cord and brachis! plexus were normal, as was a cervical myelo-
am.

" Despite the negative szrology for Lyme discase, v Apail (987 a
b biastogenesis (s was wrongly patitive with 2 stimeiation index
ol $0 !} CST obeained 35 an outpationt showed valy a shghily cle-
vated proteirs (table 1), However, stoced spinal Nuid was sobsequent-
iy $hown 10 be positive foc Eb-specific antigens by ELISA and West-
e bt {radle 1]47). A denesion was made to teeat foe passible seron-
egative Bomlection, 3nd tlie patient was b e for int
antibictics. Twelve hours alter fumtiatiag ceftrizaone the patient
beeame cunfused, 204 thea stupotous, with a tempersters of 39.2° C.
The tinte course was consistent with 2 J-H reaction and those symp-
toms tesvived sgortunesusly 1 48 h. She improved and was dis-
charged 10 complete 3 wecks of inteavences cefiriaxone. Three
rsonths fater she developed right anterior uveitis [ollowed by two
episedes of bilateral keraicls, In Auguss 1939 she doveloped right
pulsatile linisites and (o3 of taste with dysgeusia.

In December ieacked left tongue atrophy was soted. The patient

tive by PCR fur Bl meclex acids ia 2 Gifferent laboratories (bl 1}
{1, 5). During the third hosgitalization ia July 1990 she was relzcated
with cefltrizxone. Twenty-cae 2ours after antibictic was started she
developed blusred vision in Der right eye (liowed by stupor. This
was agaio ered 1o e a JH ion and siie was treated wilh
1 § solumedeol iv., followed by 250 eag every 6 b, Viswal acvity
returned to notmial withn 4 days, Following 2 woeks of intravenows
celtrianone, doxyeycline 200 mg po. bid. was continued fur 19
waeks, The patleid’s right hemipas irnued 12 feng and
new neutclogic sympioms developed while oa doxycyeline,

Within 2 weeks of stopping dexycycling (he patiamt devaloped
vortige. Twa manths tater, she expericaced bilateral (acial parcsibe-

s1as and b of the b of hier mouth and gin-
giva. On exsminaticn there was sbient jensation of the buccal and
tingival b dioinished i the lifth erani-

al negve V1-3 distribution and depressed corneal refletes, Repeat
hembar purcture at this time revesled a protein of 75 my/di, and -
spacific OspA antigen by ELISA 2nd Western blot (tabls 1) |7). The
patient was hospitalized a fourtls time and given intravencus cefotas-
ime 2 g every 8 b, Within 24 h of starting saiiblotics, she daveloped

was ikerefore bospitalized for o socond course of § cel-
criaxone. Axother J-H reactioe occurred 24 h after starting antibiot-
5 and than spoatancously clesred. The patiens was Lreated for §
wesks, with gradusl improvensant and was able to retum 10 work.
Spinal fleid from this admtission ihat bad been stored at =70°C was
in retrozpect thawm 10 contasn Bb nacteic acids by PCR (5] snd Bb
antigen by ELISA and Westena blot [T]

In May 1990, she experienced sevese right setre-orbleal peia with
a tenddes, engorged right temporal artesy. Visual evoked poleniinis
o ated nigh lar delay. Two months lawes she devel-
oped a proprestive aghl honiiparesi beained at ihis time
shrawed indeatlecal syaibesis of [gA antibody to Bb [2), and was gosi-

\ifoes] smyoctonic jerks and became unrespoasive, with 3 dense
right hemiparesis. Tois J.H woa occurred despite premedication
with 80 mig prednisone followed by 20 mg avery 6 b The paticat was
given [ g of sofutnedro! i.v, fedioned by 250 mg eveey 6 b, Tweve
hours later, 30 h 2fter startieg antibiolics, the paticat was able w
speak and the b eses had inp 1. On dlay 21 sgrnmuiocywmsts
was nosed 5o celfotaxime was discontinued, 3né 200 mg p.o. bid. o
doryeydling was started, While receiving this secend course of dury
¢cychae, the patitat developed vertigs, experienced lncrezsing hypey
thesia of der (1ce and buming paresthesias and aumbaess of ber gt
10 mid-thighs. <
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Shve was hospitalized for the 320 time an Seprensber 1995, To pre.
vent het severe J-14 100, the was dicuied with Moirin
and | g of solumiedsol i thse 24 s prior to buing gives 2 g ol Lv. cof
triaxonc. There was only 2 midd J-E1 reaction with confusion asd
dysantheia, She was dischanged on ihe 4th day and coatinuedon I g
dady of ccfisi fot 2 woeks followed by 3 g of pulse celtriaxune
for 7 days of each wecks for 9 woeks, Episdes of fever, chilis and
artlsralgias afer the thicd pulse of antibivtic were considered 10 be
secum sicknesslike reactions 3nd were it lly conerolied by 800 mg
p.0. of Motrin. Progressive chiie, fever and arbralgias necessilated
discoatinuation afier ¥ cycles in carly Decamber (1ig, 1)

In the spring ol 1992 the patient develuped trgenminal saisory
newronaihy, progressive diflsse p and leg S Neu-
'ulo.ic imats iis mulipica. Spinal flwid

ined and 1he Ondings weee i with persistent Bl
mr«tm {table 1), m mmm declined admission umid Aupust,
when she 2xp rtional dysp An EKG was nonisal asd
there was normal excursion of the right diaphragm. Right chest wall
motion was liniited dwe 10 an intercostal nawropathy. The patiest
dechinad EMG testing. She was again peemsedicaied with 250 mgi.v.
scelumedrol and 400 ing p.o. shuprolen every 6h for 24 h before
beginning antibictics, She had ealy a mild J.1 reaction and was dis-
charged 10 continwe 2 weeks of 23 iv. cefirinnane, foliowed by
300 mg b.i.d, of oral clarithiromycin. The latier wat begun in August
£992 and the patiens has had gradual regression of the sensory syinp>
tams. No further new symploms of daficits have occurred in the
ensuing 22 moalhs.

Negative tests included astidodles to HiV, HTLV-1, FANA snd
VDRL. Serum complement (C3, C4), ESR. quantiative immuno-
globulins, 150 subclasses and the T-lymphacyte profile (CD4, CDS,
CD4/CD3S ratio) were nonnal. Elevated CIQBA titers for immune
compienes paralleled bher clioical courss (fig. 1). The Raji assay {oc
fenenune complexes was negative.

Complete HLA typeng was 22, A24, B3S, U39 Bw§, Cwd, Dr2,
OQuel [8), Paired serum and spinal Muid specimens taken at the lime
of each tumbar penclure were stoced 2t <707 C. The spinal fluid POR
from 12/28/82 and the antigen capture ELISA and ‘Westemn biots
from J/20v35, 12128789, 7116630, 7/18/90 anal /13090 were done et~
rospectively in the speing of 1993 (table 1)

Discusslon

We describe a previcusly heallhy woiman with a $-year
history of a relapsing and remitting neurologic discrder
involving Lthe central necvous system (CNS) and multiple
peripherzl and cranial nerves. We believe this 1o be an
unusual case of seroncgalive Lyme discase, though she
did not have a recognized tick bite or erylheima migrans.
The patient's clinical involvement is compatible with that
reparted for neuroborzeliosis. Dusing hier S-year course,
despite extensive evaluations, there has been no evidence
of another diseass such as multiple sclerosis, sarceidosis,
collagen-vascular diseasc or an occult infection. Severe f-
H reactions, wilth acute encephalopailiy, fever and wor-
sening motor ¢eficits, occurred repeatedly within 24 h of-

remnin, =57 L BEENNY  TEEE O WS O BENRT O WA W .

Fig. 1. Serum immwne comples tevels by Clq binding assay. Nor-
rual values are loss than 20 (shaded). Arrows indicate hospitaliza-
tions. Narrow Bonzontal rectangles tndicats antibictics, as follows:
solid bar - ceftrianone; solid bae with open circle - cefolaxime; verti-
cal shading - doxycycliae: horizonial shading = cefirinsone ‘palses’,
with serum sicikness reaction; diagonal shading - clarithromyein,

starting anttbictics [9). Duripg the fast four admissions
these symptoms were altenuvaied by premedication with
Molcia and high dose intravenous glucocorticosteroids.
Each course of antibiotics produced a therapeutic re-
sponse, with temporary arrest of neurclogie progression,
During two prolonged courses of antibiotics no new mani-
festations developed, The patient has now been on p.o.
clarithromycin for 22 months, and no new symploms or
deficits have occurred ducing this time.

Several experimental laboratory tests support infection
with Bb (table 1). Befors therapy in 1989 the patient had a
strongly positive lymphoprolifesative response to Db
(stimulation index $0)[2], a value mose than 10 SD above
the mean, When the stimulation jadex is mose than 3 SD
above the mean, positive results have had a 9% specifici-
1y [10). Whea serum and spinal fluid immune coniplexes
were dissociated, they conlained antibodies that reacted
on Western blot with OspA, B, and fagellar antigens from
Db (€]. Spinal flutd PCR assays, pecformed in three differ-
ent laboratories, have been pesitive for Bb aucleic acids
[3-5). tntrathecal synthesis of I2A antibodies to Bb was
demonsirated in the CSF in July 1990 [2). Bb-specilfic
OspA antigen was demnonsirated by antigen capture
ELISA and Western blot in CSF specimens that had been
cbtained and stored at ~70°C prior 1o 5 hospitalizations
(7}, including the last admission in August 1992,

s

This patieat’s serum and CSF antibody negativiiy was
atributed to immune ecanples foamation, After dissocial-
ing the complexes, antidody to B antigens could be dem-
onstrated [6). CSF UYL antigen was demonsirated re-
peatedly in 7 spinal Nuids [7}; such antigen excess could
bind available antibody. Sequm 1.C levels roughly paral-
leled hes clinical course, peaking before each couse of
antibiotics (g 1) and declining capidly aftee antibiotic
therapy, The striking clinical iniprovenient afler antibiot-
ic therapy, coincident with a precipitous €rop in ihe
ClqDA fiter and nonval ESR, supgest that thess changes
were a resull of therapy and unitkely celated o 3 primary
immune compiex disease. Furthermore, the ClqDA as
been within (ke normal range for the past 17 months while
the patient has has been receiving clarithromyein. Pre-
vious studies have shown that persistently elevated serum
1-C icvels after Bb tufection are associated with a higher
incidence of cardiac and neurologic involvement (11].
The findings iu this patieat and others suggest thal circu-
tuting [-C may confound efTorts at serologic diagnosis
using lree antibody-based tests [6]. The uze ol expenimen-
ta! studies such as PCR. anligen deteclion, intzathecal
2ntibady synthesis and fractionation of 1.C may peovide
evidence for Bb infection i such seronegalive cases
Before undertaking repeated empiric courses of antiSiotic
therapy, we zltempied o establish the disgnosis by the
use of these assays.

There is anecdolal evidence that puise cefolaxine has
succesded in eradicating Bb in chronic relapsing Lyme
disease [£2] bul cefotaxime could not be givea to this
patient because agranulocytosis followed its previous use
on the 4th bospitalization. Therclore, after the fourth
relepse, the patient wos treated with 9 weekiy pulses of
celtriaxone, However, puise lherapy had te be stopped
when the symptoms of serum sickness were no longer con-
trotled by premedication with 800 mg Motcin, The secum
sickness reaction was accompanied by an abrupl rise in
the Clq binding assay to 98.3 g/l (normal fess than 20),
that rapidiy returned to nommal when the antibiotic was
discontinued (Tig. 1. Nine pulses of celldiazone did not
eradicate Bb,

This i¢ a very unusual exmple of Bb infection, 1t is net
known why this previously healthy patient was not cured
by successive courses of intense and prolongsd antiviotic
erapy. [n a linited stady of patients with Bb encephale-
nyelitis, 3li were HLA Bw§ positive; the § who were also
DQwi pasitive had no response Lo treatment or had
relapsing diszase [2). Our patieat was lyped as HLA Bwé
and functivnally homozygous for DR2, DQwl [8]. [t is
possible (hat homozygosily {or hemizygosity with a null

alicle) for this HLA genetic iype might predispose 1g 2
¢hironic relapsing course, Despite evidence fur CNS infoc-
tion with an elevated spinal protein fevel, this patient nev.
er had a CSF pleocylosis. Thirty seven percent of patients
wilh subacute encephalopathy reported by Logigian had
no spinal fuid pleccytosis {13} Benach et al. {14] showed
that I-C may block the Fe receptors on neutrophiiles and
monacytes, 2ad prevent phagecytasis of spirochetes. This
patient has bad increased sequm 1.C levels throughout her
ilness (fig 1) and may thezefore have beea iwnable 1o con-
ain and kill o prevent the dissemination of the 8b spira.
cliele,

The PCR 2nalysis of her CSF in August 1392 gave sip.
aificant amplification products only wilh the specific
primer sets for genomic group 3 (previously referred Lo as
genomic group VS 461), which has herewfore been identi-
fied only in Gurope and Asiz [5]. This patient may have
acquired BL ducing 8 J-week camping trip (hrough the
countryside of France and Switzerland in 1981, IT so,
there was a latent peciod of 7 years before the ensel of
neurclogic symploms, which is more Lypical of neurobor-
reliosts described in Europe tian in the United States {15,
16). Among eight European countries, the incidence uf
erythema migrans was Jowest in Swilzesland, whercas
neurologic ntanifestations were reported there in 62% of
paticats with Lyme dissase {17},

Bafore her 610 hospital admission this patient had
received fouc cousses of ceflnsaxone, one of cefotaxinie
and two of doxycycline (of 19 and 8 weeks), Increasing
right hemiparesis and dyspnsa with right intercostal mus-
cle weakness pronipted ber 6th admission 1o the hiespial,
Following intravenous celliaxone for 2 weeks, it was
decided o place the patient oo long-term thecapy with
clasithromycin. Allhough there is no information on the
peneteation of clarithromycin inta the CNS, it achieves
high concenteations within macrophages [18) a known
sancluary for the Bb spirochete [[9]. The clintcal response
to clarithromiycin in this patient has now been sustained
for over 22 months.

Intracellular pathogens are notoriously dillicult to
treat and cure (20, In experimental animais, Bb is rela-
tively insensitive to kumosal antibodics aml is eradicated
in vitro only by profonged incubation wilh relative high
doses of antibiotics (21, 22). Survival of Bb in humans,
despite aggressive antibiotic therapy has been previously
reported (2, 22]. We believe this (o be an exampie of a
paticat with chronic relapsing Bb infection, It is impor-
(ant 1o evaluate unusual patients like this thoroughly i
order (o determine the eflectiveness of prolonged oral
antibiolics 25 a therapeutic option,
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