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Abstract

Several authors have reported a chronic fatigue-like syn-
drome in patients that have suffered from Lyme borrelio-
sis in the past. To further investigate this suspicion of an
association without sample bias, we carried out a pro-
spective, double-blind study and tested 1,156 healthy
young males for Borrelia antibodies. Seropositive sub-
jects who had never suffered from clinically manifest
Lyme borreliosis or neuroborreliosis showed significant-
ly more often chronic fatigue (p = 0.02) and malaise (p =
0.01) than seronegative recruits. Therefore we believe it
is worth examining whether an antibiotic therapy should
be considered in patients with chronic fatigue syndrome
and positive Borrelia serology.
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Introduction

Lyme borreliosis is the most common vector-borne
infection in the northern hemisphere with an annual inci-
dence of 69 cases per 100.000 inhabitants [1]. Although
the clinical course of borreliosis has been well described,
data supporting the cxistence of a syndrome of chronic
fatigue following infection is only just emerging [2].

Symptoms of the postinfectious chronic fatigue syndrome
include persistent hcadaches, neuropsychological deficits
and general malaise which can occur months or even
vears after infection and successful treatment of borrelio-
sis [3-5]. This has been reported by Shadick et al. [5]ina
population-based, retrospective cohort study showing a
significantly higher incidence of fatigue (26 vs. 9%; p =
0.04) and impaired ability to concentrate (16 vs. 2%; p =
0.03) in patients that had been diagnosed with Lyme bor-
reliosis when compared with an uninfected control popu-
lation. In addition, Benke et al. [3] studied paticnts sever-
al vears after they had been treated for Lyme borreliosis
and compared their scores on various ncuropsychological
tests against an age- and education-matched control
group. These patients showed deficits in memory, mental
flexibility and articulatory and phonematic skills that
were limited to a few memory functions and did not
appear to be linked to a gencral mental decline.

In a recent clinical and serological follow-up study,
Treibet al. [6] observed a significant reduction of neurolog-
ical deficits 4.2 vears after antibiotic treatment. However,
more than half of the patients reported unspecific com-
plaints such as headache as well as memory and concentra-
tion problems, similar to a chronic fatigue syndrome.

The association between Lyme borreliosis and chronic
fatigue remains uncertain, however. It is also unclear
whether an infection with Borrelia can lead to isolated
neuropsychological deficits that resemble a chronic fa-
tigue syndrome without the paticnt manifesting any other
clinical signs of borreliosis or neuroborreliosis.
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We describe a double-blind comparison of the frequen-
cy of symptoms of chronic fatigue in infected and nonin-
fected subjects. To reduce potential selection bias, we
examined a cohort of young men without relevant medi-
cal disorders and without a history of Lyme disease. These
individuals were screened for Borrelia exposure and
symptoms of chronic fatigue.

Methods

[n a prospective. double-blind study. we examined a homoge-
neous sample of young men undcrgoing a thorough physical exami-
nation before entering their military scrvice. Regarding regional ori-
gin, cducation and professional background they represented a cross
section of German socicty. All were healthy yvoung German men and
assigned to units randomly. All of Germany is an endemic region for
Lyme borrcliosis, therefore all subjects were potentially exposed to
Borrelia burgdorferi [7]. All subjects reccived an informational train-
ing session with lecturcs and slides carried out by a physician to
increase their awareness and knowledge of Lyme borreliosis.

In addition to the serological tests. the subjects were also ques-
tioned about complaints or symptoms of fatigue using a standardized
health questionnaire with simple yes/no questions. The questionnaire
consisted of 5 pages. Page 1 contained the informed consent section,
personal data about the subject, his family and his family physician.
This data allows us to track down the individual in the future and
conduct a very long-term follow-up at a later point in time in coopera-
tion with the family physician. Page 2 records the history of tick bites:
when and where (i.¢. in which geographic region), complaints after tick
bites, vaccination against tick-borne encephalitis (TBE), history of
travel to regions where TBE is endemic and previous borreliosis or
TBE infections. Page 3 1s filled out by the physician and records any
medical complaints the subject has, as well as any history of illness
during the last year. A particular focus was on symptoms lasting longer
than 1 month for which no other explanation could be found. Page 4
records hospital stays. medical trcatments and procedures. Page 5 con-
sists of questions relating to general well-being and complaints. symp-
toms corresponding to chronic fatigue, such as fatiguc. malaise, weak-
ness and pain. We used a relatively simple questionnaire where sub-
jects only had to check a box. to keep the percentage ol participation
and overall compliance as high as possible.

The subjects were specifically asked by a physician about symp-
toms of Lyme borreliosis and whether a Lyme borreliosis had cver
been diagnosed. Subjects with a known history of exposure or symp-
toms of Lyme borrcliosis were excluded. Of the 1,416 subjects who
were examined and questioned, 260 refused to participate in the
study or were excluded duc to a previous history or symptoms of
Lyvme borreliosis. Subjects with prior Lyme Borreliosis were ex-
cluded because our study focused on clinically silent infections.

A total of 1,156 healthy young men (mean age 22.3 £ 2.8 vears)
were included in the study. They had provided their written in-
formed consent to participate in the study and had agreed not to be
informed about the results of the tests until after the end of their
military service. Blood samples for our study were drawn during the
standard procedure of blood group testing.

All subjects were tested for previous infection with Lyme borre-
liosis as determined by the presence of borreliosis antibodies in their
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Table 1. Complaints of 505 recruits with tick bites, who were tested
for Borrelia antibodies (%, significance computed with chi-square
test)

AB-positive  AB-negative Significance
(n=42) (n =463)
Fatigue 11.9 3.2 p=0.02
Headache 70| 3.4 n.s.
General malaise 11.9 24 p=0.01
Fever 24 22 n.s.
Limb pain Tl 1.4 p=0.01
Joint pain 4.8 1.4 n.s.
Stiff neck 0 1.4 n.s.

serum. Serum was obtained from the recruits and tested double-
blindly for igG antiborreliosis antibodies by ELISA. Positive and
borderline ELISA results were confirmed by Western blot (both tests
from Genzyme-Virotech, Riisselsheim, Germany). Tests were evalu-
ated according to the specifications of the manufacturer.

In addition to the serological tests, the subjects were also ques-
tioned about complaints or symptoms of fatigue using a standardized
health questionnaire with simple ves/no questions. They were also
asked about symptoms that occurred in connection with a tick bite,
including especially severe symptoms lasting longer than | month for
which no other explanation could be found.

Results

A total of 505 (43.7%) recruits remembered a tick bite
and 8.3% of them had serum that tested positive for Bor-
relia antibodies (another 2.5% tested as borderline posi-
tive). This is significantly more than the group of 645
recruits with no memory of a tick bite, where only 3.9%
had detectable borreliosis antibodies in their serum (p <
0.01; all significances computed with chi-square test).

To obtain a homogeneous group, we analyzed the com-
plaints of the 505 recruits with tick bites. They were dif-
ferentiated into Borrelia antibody (AB)-positive and AB-
negative recruits and reported the following frequencies
of complaints and symptoms. Of the AB-positive patients,
11.9% reported fatigue, compared to 3.2% of AB-ncgative
patients. The complaint headache was listed twice as fre-
quently (7.9%) in the AB-positive group than in the AB-
negative group. However, this difference was not signifi-
cant. General malaise was named more than 4 times as
often among AB-negative patients than in patients who
were AB-negative (11.9% vs. 2.4%); 7.1% of the AB-posi-
tive patients complained of limb pain, compared to 1.4%
of the AB-negative patients (tabie 1).
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Discussion

The well-known clinical symptoms of Lyme borreliosis
include among others erythema migrans, chronic organ
involvement (acrodermatitis, arthritis and carditis) as
well as neurological symptoms such as meningoradiculo-
neuritis, meningitis and cranial neuritis {8, 9, 10]. In addi-
tion, nonspecific symptoms resembling chronic fatigue
syndrome, such as reduced energy levels, fatigue and cog-
nitive difficulties have been reported [6, 11-13].

Those subjects who tested positive for Borrelia AB by
Western blot and who also had a history of previous tick
bites showed a significantly higher frequency of fatigue
and malaise than those who had a similar history of tick
bites but tested negative for antibodies. Since the subjects
were not aware of the results of the blood tests, it is unlike-
ly that the increased occurrence of fatigue and malaise in
the AB-positive group reflects a bias in sampling. Impor-
tantly, the outcome of the blood test had no influence on
the military service, so that there was no incentive to
falsely report symptoms of fatigue.

These results suggest that Lyme borreliosis is associat-
cd with fatigue and malaise, although the subjects did not
suffer and had never sutfered from a clinically manifest
Lyme borreliosis or ncuroborreliosis. Thus, our data is the
first prospective, double-blind study to demonstrate a cor-
relation between previous Lyme borreliosis infection and
chronic fatigue and thereby suggests the existence of a
post-borreliosis fatigue syndrome similar to that observed
by Benke et al. [3].
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