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Short report

Borrelia burgdorferi antibodies in patients with
relapsing/remitting form and chronic progressive form
of multiple sclerosis
ERICH SCHMUTZHARD, PETER POHL, GEROLD STANEK*

From the Department ofNeurology, University Hospital, Innsbruck, and the Hygiene Institute,* University of
Vienna, Austria

suMMARY Sera of 106 multiple sclerosis patients and 103 closely matched controls were examined
for Borrelia burgdorferi antibodies. The prevalence rate in multiple sclerosis patients was 14-2%, in
controls 25-2%. Overall prevalence was 20 1%. Mean IgG antibody level was insignificantly higher
in controls than in multiple sclerosis patients. Patients with a chronic progressive course of multiple
sclerosis had an insignificantly higher mean borrelia antibody level, when compared with those
suffering from relapsing/remitting form of disease.

In the past few years there have been numerous
reports of central nervous system (CNS) mani-
festations of third stage Lyme borreliosis (LB),
extending the neurological spectrum.1 Neuro-
psychiatric manifestations resembling general paresis
in third stage syphilis have been delineated by Pachner
and Steere as well as focal CNS lesions appearing
months or years after the initial infection.2 Already in
1985 Ackermann et al coined the term "Progressive
Borrelia Encephalomyelitis"3 indicating a chronic
third stage borrelial infection of the brain3-5 and
spinal cord3 67 sometimes showing a remitting, some-
times a progressive course of disease.3 614 In a few
instances the disease seemed to be indistinguishable
from multiple sclerosis.9 15 16 In this respect
conflicting results have been presented by several
authors.9 15 17 18 Controversy has been accentuated
by Gay and Dick's hypothesis of a possible spiro-
chetal origin of multiple sclerosis.17 19 20 It seems to
be beyond doubt that CNS involvement does occur in
third stage LB,2368 1 418 its course sometimes
imitating a multiple sclerosis-like disease. Moreover,
Kristoferitsch et al showed oligoclonal banding in
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cerebrospinal fluid in neuroborreliosis,21 a widely
used and important criterion for diagnosing multiple
sclerosis.22 23

However, in view of the high prevalence of B. burg-
dorferi antibodies in many parts of Europe24-26 and
the low expression of disease in cases of infective tick
bite, it appears likely that multiple sclerosis patients
have borrelia antibodies although B. burgdorferi is not
the causative agent of the disease.

In order to obtain relevant epidemiological infor-
mation about this problem we have undertaken a
serological survey of multiple sclerosis patients and
compared the data with closely matched controls
having the same geographical and ecological back-
ground.

Patients and methods

The records of the Department of Neurology at the Univer-
sity Hospital Innsbruck list 239 patients with the diagnosis of
probable or definite multiple sclerosis. In addition to the
criteria for diagnosing multiple sclerosis given by Rose22 and
Poser,23 confirmatory magnetic resonance imaging has been
performed in most patients for the past 2j years.
Only patients originating from the province of Tyrol were

eligible. Fifty-seven patients had died, were not residents of,
or had moved away from our province, 42 refused to take
part in the study. Twenty-seven could not be traced for a
variety of reasons. In seven instances the sera were lost, thus
a remaining 106 patients could be included in this study. All
patients and control persons were visited at home. As a
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control, usually a close family member, living in the same
household, or within the vicinity, was chosen. For three
patients, living in an institution for aged people no controls
were available; thus their number was 103.
The patients and controls had to fill out a short question-

naire dealing with their disease, living habits, previous tick-
bites and therapy. From all persons 10 ml blood was drawn
for serological examination. This was done at the Hygiene
Institute of the University of Vienna, by means of ELISA
technique.
The ELISA test was performed as described elsewhere.2"

Briefly, sonicated B. burgdorferi B31 at a concentration of
10*g/ml was coated onto Nunc microtitre plates by over-
night incubation in a pH 9-6 carbonate buffer. Subsequent
incubations were performed with human sera, peroxidase-
conjugated goat anti-human antibody, and substrate, with
washes between the incubation. Colour was read by SLT
210-6 photometer at a wavelength of 495 nm. The results
underwent a computer assisted analysis and were expressed
as numerical units. Results were considered as positive when
units were calculated 24 5 at a cut off at 0-2 nm.
For statistical analysis Student's t test and chi square test

were applied.

Results

Median age of multiple sclerosis patients was 45 years
(range 18-74), of controls 41 years (range 14-79);
there were 72 female and 34 male patients, versus 57
female and 46 male controls. Fifteen out of 106 mul-
tiple sclerosis patients (14.2%) and 26 of 103 controls
(25.2%) had IgG borrelia antibodies above the chosen
threshold level in their serum (fig 1). Mean IgG B
antibody level of multiple sclerosis patients and con-
trols was 3-48 SD 0 9 ELISA Units (EU) (that is a
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reciprocal relative ELISA titre of 500), and 3-75 SD
11 EU (reciprocal relative ELISA titre 675)
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Fig I Borrelia IgG antibody levels in serum of 106
multiple sclerosis patients and 103 closely matched controls.
A level of 4-5 ELISA Units ( = reciprocal relative
ELISA-titre of 1540) was used as upper limit ofnormal
values.

A MS patient with Borrelia antibodies
A MS patient without Borrelia antibodies
* Control with Borrelia antibodies
O Control without Borrelia antibodies

Fig 2 Map ofprovince of Tyrol. Geographical distribution of multiple sclerosis patients and controls.
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respectively. Mean IgM antibody level was 2-7 SD 0-8
EU (reciprocal relative ELISA titre 214) in multiple
sclerosis patients and 2-65 SD 0-6 EU (reciprocal rel-
ative ELISA titre 200) in controls. using Student's t
test no significant difference could be found between
multiple sclerosis patients' and controls' antibody
levels (IgG and IgM). Twenty nine patients (27.4%)
were suffering from a chronic progressive course of
disease, whereas 67 (63.2%) had a relapsing/remitting
form of multiple sclerosis. In 10 patients (9-4%)
classification was not possible. Mean borrelia anti-
body level (IgG) in chronic progressive patients was
3-7 SD 1-3 EU. Their controls had a mean of 3-8 SD
1 0 EU. In patients with relapsing/remitting multiple
sclerosis a mean of 3-4 SD 0 9 EU was found and a
mean of 3-7 SD 10 EU in their.corresponding con-
trols. Comparing the titres of patients (both chronic
progressive and relapsing/remitting) with their corre-
sponding controls and titres of chronic progressive
patients with those of relapsing/remitting patients, no
significant difference could be found.
Median duration of illness was 10 years, range < 1

year to 43 years. Positive correlation could neither be
found between duration of illness and borrelia anti-
body titre (r = 0.19) nor between age and antibody
titre (r = 0-21).
Twenty eight (= 26.4%) multiple sclerosis patients

and 32 (= 31-1 %) controls remembered a tick bite; no
difference, however, could be found between the anti-
body level of the tick bite positive and negative per-
sons (X = 3-57, SD 1-24 versus X = 3M64, SD 0-92
EU). Of those with antibody level above threshold
(>4.5 EU) 3/15 multiple sclerosis patients and 9/27
controls had a history of tick bite.

Fifty seven multiple sclerosis patients (53-8%) but
75 controls (72.8%) reported frequent visits to forests
and woods (chi square = 4-69; a < 0-05).
The geographical distribution of all patients and

controls is shown in fig 2. There is no regional prefer-
ence or predominance of B. burgdorferi antibody-
positive persons. The overall B. burgdorferi antibody
prevalence was 20-1 %.

Discussion

Third stage Lyme borreliosis can involve the CNS,
sometimes imitating a multiple sclerosis-like
course. 6 9 12 13 15 16 The aetiology ofmultiple sclerosis
is still controversial; lately spirochetes have been
incriminated'920 and even borreliae are discussed.15

In our study the mean IgG borrelia antibody level
was slightly higher in control persons than in multiple
sclerosis patients, although not significantly. Patients
suffering from a chronic progressive course of mul-
tiple sclerosis had higher (not significantly, p < 0-1)

IgG B. antibodies than those with remitting/relapsing
form of multiple sclerosis.

Neither age nor sex nor duration of illness had any
influence on the serological results. More than a
quarter of both patients and control persons remem-
bered tick bites. Controls, however, reported more
frequently forest visits than multiple sclerosis patients,
a fact which possibly has to be interpreted as being
due to the physical impairment and immobility from
which many multiple sclerosis patients suffer.

Thus, the following conclusions can be drawn: it
seems to be very unlikely that the relapsing/remitting
form of multiple sclerosis is associated with Borrelia
burgdorferi. A few of those suffering from chronic
progressive multiple sclerosis possibly might be
associated with this agent as proposed
by several authors;3 68 10-14 16 no significant
correlation, however, could be found. The high
prevalence of B. burgdorferi antibodies in our series
confirms previous reports of up to 20% prevalence
rates in Tyrol26 (further unpublished data). Since
none of the healthy borrelia antibody positive con-
trols reported any signs and symptoms suggestive of
first or second stage Lyme borreliosis, latent infec-
tions with borreliae are very likely to occur.2528
Muhlemann and Wright showed in experimental
murine borrelia infections that borreliae can remain
dormant in the brain ofmice for years.29 Whether this
is also applicable to humans has yet to be proved but
it might confirm the presented epidemiological obser-
vations.

This work was partially presented at the Congress:
Lyme Borreliosis Update Europe, 2-4 June 1987,
Baden, Austria.
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