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Lyme borreliosis

Summary: The persisienes of Sorrciia bugdorfert in pa-
tcrus treuted wish antibiatics is described. The diagne-
sis of Lyme discate is based on clinical sympioms, epi-
Jemiolagy and specific IgG and IgM aniibody liters 10
B. burgdorferi in serum. Antibiotic therapy may abro-
gale the aniibody response Lo the infection as shown in
our patieats. 8. brgderferd may persist as showa by pos-
itive culture in MKP-raedium; paticnts may have sub-
clinical or clinical disezse without diagnostic antibody
siters 10 8, burgdorfert We conclude that early stage of
the disease 1 well as chronic Lyme disease with pess
sistence of 8. burgdorferi aller antibiotic therapy sannot
be gxcluded when the sorum is negative for antibodics

ugeiast B, burpdorfert.

Zusammeolassung Posistens der Borrelia burgdorfen
bei negasiver Serologie und Behandlung mit Antibiotika,
Es wizd Gber die Persistenz von Sovrelia burgdorfer bei
sechs Palienien berichiel. Nach dem Zecken- brw. {a-
sekicnstich und Ervthema migrans kannwe 8, burgdor
Jeri noch Weehen nach der Antibiotikatherapie nack-
gewiesen werden. Scrolegische Belunde waren auBer
bei einem Patienlen negativ, Diese Ergebnisse besthti-
gen unsere (riheren Beobachtuagen und sprechen da-
fir, daf dic Antibiotikabehandlung die Antikdrpert
dung gegen 8. burgdorferi beeinflussen kann. Ferner
eigen diese Ergebnissz und Becbachtungen, dal
richt nur im Frihstadivm der Lyme Barrcliose, son-
dern guch in chronischen Stadien brw. bei Pensisicaz
des Erregers dor Machweis von AntikSepern negativ
bleiben _Sns.

Introductlon

Lyme borreliosis (LB). a multisystem disorder with skin,
neurglogical, cardiae and arthritic sympioms caused by
Borrelia burgdorferi and predominantly transmitted ic Eus
rape by iafected ticks, Leodes ricinus, can be diagnosed by
Lhe deteetion of antibodies to B. bugderferi and isolation
of the borreliae, The therapy of Lyme borreliosis, especial-
ly in the late chronic stage scems Lo 'be problematic. Anti-
microbial therapy with penicillin G and tetracycline has
been recommended. Varicus treatments cspecially with
nenicillin G have been proposed and practiced but nene of
them has been uniformly cffeetive §1-6]. The last time the
cephalosporins, cclotaxime and ceftriaxone have been
uscd with sueccss, We report here about survival of 4.
burgdorferi in patients with Lyme berreliasis afier therapy
with aniibiotics,

Patlents and Methods

Paticats: Clinical data of our patients are listed in Tabie 1.
Servlogieal tezs: Antibodics 1o the B. bugdadfed in blood and
cerebrucpinal fluid {CSF) were determined by indirect immuno-
fluarescence test (IFT) as deseniped previously [7). To avoid ua-
specific [alse positive reactions, the test samples were absorbed
with Treponema phagedenis, Antibody titers & 1264 are regasded
as significantiy clevated, titers of 1:32 as borderline.
Bacreriviogicol examinations: The samples of CSF and skin biope
sies were examined for 8. burgdorferi by daridicld microscopy and
by eullure in MKP-medium 35 previously described |8). The eul-
tures were incubated at 33 °C for 5 weeky and ezamined weekly
by darkfield misroscopy and subcultures.

Results

Spirochetes were isolated from the culture of CSF 2nd skin
biapsy specimens from six patients. The isolates showed
typical protein pattem of B. burgdorferi in SD3-page. The
results concerning the relapse of the discase and rein-
fection with B. burgdorferi alter penicillin G and tetracycling
therapy in.the first case are presenied in Figure 1.

Case i On July 7, 1985, a five-yzar-old boy had erythema
migrans behind the left car that faded after ihree days. A
tick bite had never been scen by the parents. Beginning
July 25, he had fever of up to 39.4 *C, was more tired than
usually and had 20 erythema in the face. on his upper back
and on the upper arms. On August £ he was admitted toa
community haspital with 2 temperature of 37.9°C and
meningisn, ‘CSF analysis showed 2 ivmphocytic pleocyiosis
{480 eellsful) and an increase in toral protein (86 mg/di):
the electrocncephalogram {EEG) was abnormal. Serum
[gG and IgM zntibody titers ageinst B, burgdorferi were
1:64 and [:128, respectively. Borrelia antibodies were nat
detected in CSF; culture for B. burgdorferi isclation from
CSF was not done, The patient was ireated with penicillin
V orally in a dose of 100,000 Wkg daily for 14 days. On
September 2 the CSF contzined 26 cellsiul, the protein
concentration was 40 mg/gl.

Beginning September 7, 2 paresis of the lefi facial nerve
appeared that faded almost complesely after two weeks. In
the CSF, eclls increased to 285/l and protein concentra-
ticn to 111mg/dl. He then received doxycycline orally in 2
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Summary: The persistence of Sorrelia bugderfen'ia pa-
ticnts treated with antibiotics is Jescribed. The disgno-
sis of Lyme discase is based on clinical symptoms, epi-
Jemiology and specific [gG and 1gM znlibady tittrs 1o
0. burgdorferi in serum. Antibiotic therapy may abre-
gate the amibody response 10 the infecticn as showa in
our paticals. 8. burgdorferi may persist as shown by pos-
itive culture in MXP-medium; palicats may have sub-
¢linical or clinical diseass without diagnostic antibody
1iters 1o B, burgdorferi We conclude that curly siage of
ihe discase as well 23 chronie Lyme disease with per-
sistence of B. bupdocfer! afier antibiotic therapy cannot
be excluded when the serum is negative {or antibodies

aguinst B. bugdeder.

Zusammenfassung Persistenz Ser Bormlia burgdodferd
bei negaiiver Serolagic und Behardiuvag mit Antibiotiks.
Fs wird iber die Fersistenz von Borrelia burgdorfert bei
sechs Patienten berichtel, Nach dem Zecken- brw. ln-
sekienstich und Erythema migrans konme B. burgdor-
fed noch Wochen nach der Antibiotikatherapie nach-
gewicsen werden. Serologische Befunde waren auler
bei cinem Palicnten negativ. Diese Ergebnisse bestiti-
peen unsere {rihsren Depbachtungen und sprechen da-
fdr, dab die Antibiatikabchandlung die Antikdrperbil-
dung gegen 8. burgdorferi beeinflussen kznn. Femer
2eigen dicse Ergebnissc und Beobazhiungen, daf
nicht nur im Frihstadium der Lyme Barrslicse, son-
dern uuch in chronischen Stadien baw. bei Persistenz
des Erregers der Machwsis van Aniikdrpern negaiiv
bleiben kann.

Inlreduction

Lyme borreliosis (LB), a mullisystem disorder with skin,
nzurglogiczl, cardiac zad arthritic symptoms caused by
Borrelia burgdoderi and predominantiy transmitted in Eus
rape by infested ticks, [odes ricinus, can be diagnosed by
the delcetion of antibedies to B, bwgdorferi and isolalion
of the borreliae. The therapy of Lyme borreliosis, especiai-
ty in the ialc chronic stage scems 10 be probiematic. Anti-
microbial therapy with penicillin G and tetracycline has
been recommended. Various ireatments especiaily with
penicillia G have been propescd and practiced but none of
them has besn uniformly cffsctive [1-8]. The last time the
ccphaiosporins, cefetaxime and cefltriaxone have been
used with sucesss. We report here about survival of B.
burydorfe in patients with Lyme borreliosis aficr therapy
with antibioti

Pxilents and Methodx

Patients: Clinicad data of our patiens are listed in Table 1.
Serciogical tests: Antibodies to the B, bugdorfed ia blood and
cerebropingi Muid (CSF) were determined by indirect immuno-
fluoraseence test (IFT) as desexibed previously [7]. To avoid un-
speciiic falsc positive rezciions, the Lest samples were absorbed
with Treponema phagederic Antibody titers = 1:64 are regarded
as u_w.:—:nuﬂ_q clovated, tiers of 1:32 s borderline.
Baeteriodog dons: The samples of CSF and skin biop-
sies were examined (or 3. burpdarfen by daridicld microscopy and
by culturc in MKP-medium as previously described (8], The cul-
uges were incubated at 33 °C for 5 weeks and examined weeldy
by arkfield micresopy 3nd subcuhures.

Results

Spirochetcs were isolated from the culture of CSF 2nd skin
biopsy specimens from six paticnss, The isolates showed
typical protein pattern of 3. bumgdodferi in SDS-page. The
results concerning the relapse of the diseasc z2nd rein-
feetion with B. burgdorferi alter penicillin G and tetracycling
therapy in.the first case are presented in Figure 1,

Case I: On July 7, 1985, a five-vear-old boy had erythema
migrans behind the lell car that faded after three days. A
tiek bite had never been seen by the parents. Beginning
Fuly 25, he had fever of up 10 39.4 *C, was more tired shan
usuzlly and had an erythema in the face. on his upper back
and on the upper arms. On August § he was admitied to a
community hospital with & temperature of 37.9°C and
meningism. 'CSF anaiysis showed 2 lymphocyric pleocytosis
{480 celit/ul) and an increase in total protein (86 me/dly:
the electrocnecphalogram (EEG) was abnormal. Serum
1gG and igM antibody titers against 8. burgdorferi were
1:64 and 1:128, respectively. Borrelia antibodics were not
detected in CSF; culture for B. burgdorferi isolation from
CSF was not done, The patient was trested with peaicillia
¥ orally in a dose of 100,000 Urkg daily for 14 days. Gn
Scprember 2 the CSF contained 26 cellsfyl, the protein
concentration was 40 mg/dl

Beginning September 7, z paresis of the left facial nerve
appeared that faded slmost compleiely after two weeks. In
the CSF, cells increased to 285/u1 and prowcin concentra-
tion 1o 111mg/dl. He then reesived doxycysline orally in 2
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Aatibody titers against 8, burgdorferi in serem were 1gG
1:32, IgM 1:44 and in CSF negative (<1:2) The paticnt was
{ree of complaints, However, when CSF was celtivated in
MKP.medium, 8. burgderfert could be isolated.

Cosc 3: A 26-ycar-old patient wes admitied 1o our hospital
becavse of headache and intense radicular pain. The
radicular pain was most severs at night and located bitate.
rally in the regien of the dermatoma S1 znd C7. Sha re-
ported multiple bites by horscflics a few weeks prior to the
admission, Neurclogical examination wes completely not-
mal. Lumbar puneture revealed a lymphocytic pleocytosiz
with 451 cells/ul. Both lotal protwein (77 mg/dl) and the

CSF/serum albumin ratio (10.7) were clovated, Oligocio-

nal IgG bands were not detecied in the CSF. The dizgno-
sis of Bannwanh's syndrome was made althowgh anti-
bodies 10 8. burgdorferi were net detected in serum or
CSF. She received ceflriaxane, 2 giday iv. for 10 days
During antibiotic therapy, radicular pain and headache
improved. Lumbar puncture {or the determination of the
CSF eeftriazone concentration was made on the 10th day
of therapy 34z h after antibiotic infusion, The CSF ceftria-
xone concentration as measured by HPLC was 145 mg/l.

At follow-up examination, 7.5 months after antibiotie ther-

apy, the patient raported recurrent episedes of radicuiar
prin, hcadache, arthralginz and fever, Neurciogical 2x-
amination was normzl. Aatibadics to B. bugdorfed were
not detected. Repeated lumbar puncture revealed normal
valucs for cell counts (1 ealliel), total prorein (24 mg/dl)
and CSFfserum albumin ratio {1.5). Oligoclonal 1gG
bands were net detected. However, 5. burgdorfer was iso-
lated from the CSF after 6 weeks incubation in MKP-me-
dium. Erythrocyte sedimentation rate (i10/30) and leuce-
cyte counts {7,100fmm?) wete norrmat; C reactive protein,
rheumatoid factor and antinuelear antibodies were nega-
tive. The patient was treated with cefotaxime 3 X 2 g/day
i.v. for 14 days,

Case 4; This, 4d-year-old man noticed an erythema rni-
grans of 2 months” durztion on the right thigh on June |,
1988, He had no complalars, His 1pG and Igh antibody
titers against B. burgdorferi wers 1:128 2nd < 1116, respee:
tively; B. burgdorfert could be isciated from skin biopey tak-
cn from the border of the erythema migrans, Treatment
carried out with phencxymethyl-penicillin, } million U3
times daily for 12 days. Eqythema migrans disappeared
within 2 weeks after the penicillin therapy. Three months
later the 1gG and Igh4 antibody titers against B. burgdorferd
had normalized but 8. bugdorferi was again isolated from
skin biopsy adjacent to the sear of the first biopsy. There
were no jater manifestations in this otherwise healthy man
who eould be observed for 7 months. He then received cef-
trizzone. Three months after retreatment with ceftrisxone
(2 g daily/2i days) a second control culture from 2 skin
biopsy pecformed adjacant of the first sears was negative,
Case 5: A 40-year-old man developed erythema migrans 24
days after a tick bite, which was slightly prusitic and focat.
&g on the right armn. Besides a mild itching in the area of
the lesion, fatigue and hezdache, the patient was asympto-

matic. The patient received 1 % 10 miliion U penicitlj:
For 10 days starting 5 weeks after the tlek bite, The eryt
ma migrans faded about {2 dayslater, Serum IgGand T
antibody titers against B, burgdorfori were negative, «
tures for borrelia isclation were not done. Suffering ft
headache and fatigue 2 months after the disappesrane
erythema migrans and 4 months after the tick bite, the
tientwent to see a doctor, At that time low titre {IgG 1
IgM < 1:32) amibodies to B, burgdorfed were detected,
our recommendation a skin biopsy of the tick bite
shawlng no sign of erythema migrans, was taken, The
ence of B. burgdorferi, was demoastrated by culturing
organisms in MKP-medium 2 months and 2 weeks a
the therapy.

Casze & On Qctober 20, 1987, a 60 year-old-wor
claimed to have had a slowly expanding asymptomatic ¢
eruption for ar lzast § months. There was no hiziory «
tick bite, She had been taking methylpredaisalone 4
daily for asthma bronchiaie for ysars. In September 1!
sha raceived doxycyeline, 200 myg daily for 10 days from
family physician because ¢f a eommaon eold, Physical
amination on October 20, 1587, revesled an erythama
grans 32 by 20 cm eround both groins. She experienced
casionzl attacks of palpitations and dirziness, but
been suffering from zngina pectoris for years. IgM
1 antibody titers against B burgdorfer! were negative
burgdorferi could ba isolated from skin biopsied from
edge of the erythema migrans on October 20, 1987, I
and immunogiobuting were normal. The patient refuse
take another antibiotic,

Discussion

It is well known that erythema migrans, the most cha
terisiic sign of Lyme borreliosis, tends to disappear w
cut therapy. Nevertheless, antibiotic treatment with pr
¢iliin or tetracycling has been recommended in orde
prevent subsequent clinical manifestations of Lyme bo
tiosis [1-6, 20]
Use of penicillia for treztment of Lyme borreliosis
initiated in Europe on the basis of empiric evidenes, T
apy today is founded on experiencss and studies conc
ing the faverzble affect of peniciliin end tetracyeline ¢
ductad by Steere et al. and Weber [1-4].

However, some patisnts later developed sympioms of
disease despite antibiotic treatment {S~11]. Becaust
these observations it has become questionable if 3 defi
eradication of B, burgdorfieri with antibiotics Is possible
this context some results of our In vire and in v st
concerning the susceptibility of B. bugdorferi 10°antibic
may be of interest {12, 13}, Testing 20 strains of B, burgi
feri the MICy, for penicillin G was found 10 be 4 mp/l.’
corresponding result for tetracycline was 0.5 mgl. Tt
results confirm findings of other researchers [14, 15],
To kill 505 of B. burgdorfert with 1.0 pg of antimicrot
we required 48 h using penicillin G and 6-18 1 vafng e
cycline. These differences should be taken into consid-
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Antibody titers against B, burgdorferi in scrum were [pG
1:32, IgM 1:84 and in CSF negative (<1:2) The paticnt was
[rce of complaints, Howevet, when CSF was cultivated in
MKF.medium, 8. burgdorferi could be isofated.

Case 3: A 26-year-old patient was admitied to our hospital
beeause of headache and intense radicular pain. The
radicular pain was most severe at night and located bilate-
rally it the region of the dermatoma S1 and C7, She re-
ported multiple bites by horseflies a few weeks prior 1o the
admission. Neurological examination was completely nor-
mal. Lumbar puncture revealed a iymphocytic pleocytosis
with 451 celis/i). Both towa) protein (77 mgldl) and the
CSFerum atbumin ratio {10.7} were cicvated. Oligecio-
nal 1gG bands were not detected in the CSF. The diagro-
sis of Bannwarth's syndrome was made although anti-
bodies to B burpdorfed were not detected in serum or
CST. She received ceftriaxone, 2 gféay iv. for 10 days.
During antibioti¢ therapy, radicular pain and headache
improved. Lumbar puncture for the determination of the
CSF ceftriazone concentration was made on the 10th day
of therapy 3if2 h after antibiotic infusion. The CSF ceftriz-
xone concentration as measured by HPELC was 1.45 mgl.

At follow-up sxamination, 7.5 months after antibiotic ther

apy, the patient reported recurrent episodes of radicular
pain, headache, arthralgias and fever. Neurgiogical «x-
amination was normak Antibodies to 5. burgdorfest were
not detected. Repeated [umbar puncture revealed normat
values for cell counts {1 eellisl), total protein (24 mg/dl)
and CSF/serum albumin ratic (1.9). Oligeclonal 1gG
bands were not detected. However, B. bwgdorfert was iso-
lated from the CSF after 6 weeks incubation in MKP-me-
dium. Erythrocyte sedimentation rate {10/30) and leuco-
eyte counts {7,100fmn®) were normal; C reactive protein,
rheumatoid factor and antinuclear antibodies were nega-
tive. The patient was treated with ccfotaxime 3 % 2 g/day
iv. for 14 days.

Case 4: Thiz, 44-year-cid man noticed an erythemz mi-
grans of 2 months’ duration on the right thigh en June 1,
1588. He hed no complaims. His [gG and IgM antibody
titers apainst B. burgdorferi were 1:128 and < 1018, respec-
lively: B. burgdorferi could be isciated from skin biopsy tak-
e from the border of the erythema migrans. Treatment
carried out with phenoxymethyl-penicillin, 1 million U3
times daily for 12 days. Erythema migrans disappeared
within 2 weeks after the penicillin therapy. Thres months
later the 1gG and IgM antibody titers agzinst B, burgdorferd
had normalized but B, burgdorferi was again isolated from
skin blopsy adjacent 10 the scar of the first biopsy. There
ware no jater manifestations in this otherwise healthy man
who could be observed for 7 months. He then received eef-
triaxone, Three months after retreatment with caftriaxone
(2 g daily/21 days) a zecond control culture from & skin
biopsy performed adjacent of the first scars was regative.
Case 5: A 40-year-old man developed erythemz migrans 24
days after 2 tick bite, which was slightly pruritic and locat-
cd en the right arm. Besides a mild itching in the area of
the lesion, fatigue and headache, the patient was asympto-

raatie. The patient reeeived 1% 10 million U pendeillis
for 10 days starting 5 weeks fter the tick bite, The eryt
ma migrans faded about 12 davs later. Serum Bl and I
antibody titers againat B, bupdorferi were negathvs,
tures {cr borrelia isolation were ot done, Suffering £
headache and fatigue 2 meonths after the disappestans
erythema migrans and 4 months after the tick bite, the
tiant want to see a doctor, At that time bew titre (IgG 1
IgM < 1:32) antibodics to B. burgdovert were detested,
our recommendation a skin blopsy of the tick bite &
showing no sign of erythema migrans, was tsken. The o
ence of B. burgderferi, was demonstrated by culturing
organisms jn MKP-medium 2 months and 2 weeks 2
the therapy.

Case ¢ On QOciodber 20, 1987, a 60 year-old-wor
claimed to have had a slowly expanding asymptomatic
eruption for at least § months. There was no history «
tick bite. She had beer taking methylpredaisolone 4
daily for asthma bronchiale for years. In September 1
she received doxycycline, 200 mg daily for 10 days from
family physician because of 2 common cold. Physical
amination on October 20, 1987, revealed 20 arythema
grans 32 by 20 ¢m zround both groins. She experienced
casional attacks of palpitations and dirziness, but
been suffering from angina pectoris for years. IgM
IgG antibody titers against B, burgdorferi were negative
burgdorferi etuld b isclated from skin biopsied from
edgz of the erythema migrans on October 20, 1987, F
and immunoglabuling were normal. The patient refuse
take another antibiotic.

Discusslon

It is well known thal erythema migrans, the most cha
teristic sign of Lyme borreliosis, tends to disappear w
aut therapy. Nevertheless, antibiotic treztment with p
cillin or tetracycling has been recommended in orde
prevent subsequent clinical manifestations of Lyme bo
liesis [1-6, 20}

{se of penicillin for treatment of Lyme borrgliosis
initizted in Evtope on the basis of empiric evidence. T
apy tedzy is founded on cxperiences and studies cone
ing the favorable effect of peniciiiin and tetracycline ¢
ductad by Steere et al and Weber [1-4).

However, some patients [ater developed symproms of
disease despite antibiolic trestment [3-11]. Because
these observations it has become questionable if 2 defi
eradication of 8. burgdorferi with antibiotics Is possibte
this context some results of our in vitro and in vive stw
coacerning the susceptibility of B. burgderfert to'antibic
may be of interest {12, 13]. Testing 20 strains of B, bup
Jeri the MI1Cy, for penicillin G was found to be 4 mgfl.”
correspanding result for tetracycline wes 6.5 mgAd. TF
resules confirm findings of other researchers (14, 151
To kil} 50% of B. burgdorferf with 1.0 ug of antimierot
we required 48 k using penicillin G and 6-18 h using te
eycline. These differcnees should be taken into consid:
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