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Case Report

Serologically Proven Double Infection with Tick-Borne
Encephalitis Virus (TBEV) and Borrelia burgdorferi*

Serologisch gesicherte Doppeiinfektion durch Frihsommer-Meningoenzephalitis (FSME-)

Virus und Borrelia burgdorferi

K.-P. Hunfeld'#, Regina Allwinn2, Sabine Albert!, Petra-Maria Schumm-Draeger®, V. Brade', H.W. Doerr?

Summary: Tick-borne encephalitis virus (TBEV) and
Borrelia burgdorferi remain the clinically most rele-

vant agents transmitted by ticks in European countries.

Our report demonstrates a serologically proven TBEV
infection despite passive immunoglobulin prophylaxis
going hand-in-hand with a subclinical course of borre-
liosis in a 69 year old German female patient suffering
from somnolence and diplopia after a tick bite in Aus-
tria. Definitive diagnosis was achieved by serological
investigations revealing specific IgG and IgM antibo-
dies for TBEV and Borrelia burgdorferi in ELISA and
recombinant immunoblotting, respectively. The appea-
rance of concomitant or double infections with TBEV
and Borrelia burgdorferi is exceptional but coinfection
due to both agents should be considered in the diffe-
rential diagnosis of tick-borne disease, especially if the
clinical presentation is unusual.

Keywords: Tick-Born Diseases; Encephalitis Viruses,
Tick-Borne: Lyme Disease; Borrelia burgdorferi.

Zusammenfassung: Das Virus der Frithsommer-
meningoenzephalitis (FSME) und Borrelia burgdorfe-
ri als Erreger der Lyme-Borreliose sind die klinisch
bedeutsamsten durch Zecken iibertragenen Infektions-
erreger in Europa. Der vorliegende Fall beschreibt
eine serologisch gesicherte. Doppelinfektion mit dem
FSME-Virus und Borellia burgdorferi bei einer
69jdhrigen deutschen Patientin nach einem Zecken-
stich in einem Osterreichischen Endemiegebiet. Kli-
nisch bestand zum Zeitpunkt der Krankenhausaufnah-
me eine ausgepriagte Somnolenz und ein hochgradiges
Doppelbildsehen. Ein passive Immunisierung gegen
FSME war postexpositionell erfolgt, konnte eine In-

fektion jedoch nicht verhindern. Eine Doppelinfektion
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durch beide Erreger wurde durch den serologischen
Nachweis von spezifischen 1gG und IgM Antikérpern
gegen das FSME-Virus und im weiteren Verlauf auch
gegen Borrelia burgdorferi im ELISA beziehungswei-
se im rekombinanten Immunoblot gesichert. Obwohl
Doppelinfektionen durch die beiden genannten Erreger
selten sind, sollten sie bei zeckeniibertragenen Erkran-
kungen mit untypischem Verlauf in der Differential-
diagnose beriicksichtigt werden.

Schliisselwérter: Zeckeniibertragene Erkrankungen;
Frihsommermeningoenzephalitis; FSME-Virus, Lyme-
Borreliose, Borrelia burgdorferi.

Microbial organisms transmitted by ticks represent a
significant part of new emerging infectious
agents. A possible explanation for biological variation
of tick transmitted diseases might be unapparent coin-
fection with other pathogens. So far, little is known on

“the ‘ecological behavior of concurrent pathogens within

their vectors and the possible consequences with re-
gard to infections of the human host. Seroepidemiolo-
gical findings suggest that coinfections with more than
one organism may occur after tick bite [1, 2, 3]. How-
ever, only few reports could demonstrate this pheno-
menon in clinically ill patients. In these cases the in-
fluence of concomitant infections on the severity and
the clinical outcome of the disease have to be investi-
gated. We report on a serologically proven coinfection
due to tick-borne encephalitis virus (TBEV) and Bor-
relia burgdorferi in a 69 year old woman. To our
knowledge only four other cases have been reported in
the scientific literature [4, 5, 6, 7].

Methods

FSME complement fixation test (CFT)

CFT for FSME [Virion, GmbH, Germany] [8] was
performed in accordance with the manufacturers in-
structions. A serum with a specific antibody titer of
> 1:5 was considered positive, whereas a titer of < 1:5
was considered negative. :

J Lab Med 1998; 22 (7/8): 409-413 409



K.-P. Hunteld et al.: Double infection with TBE virus and Borrelia burgdorferi

ELISA-testing

To determine antibody titers against TBEV and Borre-
lia burgdeferi, assays were performed separatcly for
1gG and 1gM using commercial ELISA kits (Immuno-
zym-FSME-ELISA, Immuno GmbH, Germany, Enzy-
gnost Borreliosis. Dade Bchring, Germany) [9, 10].
FFor detection of specific IgM the serum samples were
preincubated  with rheumatoid factor absorbance
rcagent. The sample diluent of the borreliosis ELISA
contained ultrasonicated ccll lysates of Treponema
phagedenis for absorption of cross-reactive antibodies.
Samples and controls were read on an ELISA reader
(MR 7000, Dyncx, Germany) at 450 nm. Cut-off va-
lues and qualitative test results for IgM and IgG were
calculated from the optical density (OD) as stated by
the manufacturer. Quantitative testing for TBEV speci-
fic 1gG was determined in Vienna units (VIEU). Re-
sults were classified as positive (>126 VIEU), border-
line (63-126 VIEU) and negative (<63 VIEU). Quanti-
tative test results for Borrelia burgdorferi specific IgG
were determined in units / ml in accordance with the
manufacturer’s instruction. A serum with an activity of
> 10 U/ml was considered positive. Determinations
used to assess significant changes in activity were per-
formed in the same run and in the same test dilution.
A difference of more than a factor of 2 was regarded
as indicative of a significant change in serum activity.

Recombinant immunoblot

The IgG and IgM immune responses were determined -

separately in each serum sample using a commercially
available recombinant immunoblot (Figure 1, Recom-
blot Borrelia burgdorferi, Microgen, Germany) with
highly specific ~Borrelia burgdorferi antigens
[p83/p100, flagellin (p41), outer surface protein C
(OspC), outer surface protein A (OspA), flagellin, in-
ternal fragment (p4li); (Figure 1)] [11, 12, 13]. To
avoid false positive results in detecting IgM antibo-
dies, serum samples were preincubated with rheumato-
id factor absorbance reagent (Mastsorb, Mast Diagno-
stica, Germany) [13]. Interpretation of test results was
carried out- by an evaluation of specific antigens
(bands) provided by the manufacturer on the basis of
clinical testing and a mathematical analysis. The IgM
immunoblot was interpreted as positive (presence of
OspC or several other bands), equivocal. (either pre-
sence of p41 and p4li or presence of only one of the
following bands: p83/p100, OspA, p41 or p4li) or ne-

gative (absence of specific reactivity). The IgG immu-

noblot was classified as positive (presence of p100
and/or OspC and several other bands), equivocal (pre-
sence of p41 and p4li or presence of only one of the
following bands: p83/p100, OspA or OspC) or negati-
ve (absence of specific reactivity). To discriminate bet-

Non standard abbreviations: CFT, complement fixation tests;
ELISA, enzyme-linked immunosorbent assay; OD, optical density;
OspA, outer surface protein A; OspC, outer surface protein C;
TBEV, Tick-borne encephalitis virus; TPHA, treponema pallidum
hemagglutination assay; VIEU, Vienna units.
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ween positive, borderline and background reactivity of
specific bands predefined weak positive controls were
provided by the manufacturer and served as a cut-off.
Determinations used to assess significant changes in
serum reactivity were performed in the same run and
in the same test dilution.

Clinical and laboratory findings

A 69 year old female patient suffering from chronic fa-
tigue, somnolence and diplopia was admitted to the
department of internal medicine of the University Cli-
nic, Frankfurt in August 1995. She remembered an
episode of flue-like illness two weeks before with
fever and moderate headache lasting for a few days.
The patient recalled a tick bite during a holiday trip to
Austria at the end of July 1995, with subsequent pas-
sive immunization for TBEV (0.2 ml/kg FSME-im-
munglobulin-Behring, Dade Behring, Germany) with-
in 24 hours. No erythema migrans or further manife-
stations of Lyme-disease had been noted since. Former
medical history laid open resection of the thyroid
gland because of Graves disease 25 years ago followed
by chronic recurrent endocrine orbitopathy. On admis-
sion physical examination showed diplopia and a
slightly decreased vision'of both eyes, but no signs of
meningeal irritation were found. Laboratory findings
and the chest radiographs revealed no abnormalities,
body temperature was not elevated. As the patient ob-

. viously lacked signs of local or systemic infection the

presumptive diagnosis of a recurrent episode of en-
docrine orbitopathy was made based on the clinical
findings. While ophtalmological examination and ma-
gnetic resonance imaging showed no hints for acute
worsening of the existing orbitopathic symptoms, sub-
sequent serological investigations revealed positive
IgM and IgG antibody titers for FSME in ELISA and
a positive CFT. In October 1995 examination of a fol-
low-up serum sample confirmed these findings by de-
monstrating TBEV specific IgM and IgG antibodies
and a significant (1:5 versus 1:40) increase of TBEV
specific CFT titer (Table 1). Serological investigation
for Lyme borreliosis remained negative in August
1995. Antibody reactivity was positive for Cytomega-
lovirus IgG, Epstein-Barr-Virus IgG and Herpes-sim-
plex virus IgG, but proved negative for the correspon-
ding IgM antibodies. The clinical findings were thus
interpreted as a mild manifestation of TBEV after pre-
vious passive immunization against this agent.

The patient’s condition improved quickly under
symptomatic treatiient. She refused a lumbar punctu-
re to confirm intrathecal antibody production and was
discharged a few days later. .

- In October 1995 serological follow up showed IgG
antibody reactivity against Borrelia burgdorferi in
ELISA, showing significant increase (negative versus
300 U/ml) and décrease (300 U/ml versus 50 U/ml) of
serum activity (Table 1). Coinfection with Borrelia
burgdorferi was confirmed by positive immunoblotting
for IgG and IgM using highly specific recombinant

_proteins (Figure 1). Serological screening for Trepone- i



Figure 1 Cumulative results of im-
munoblotting with recombinant Borrelia %
burgdorferi antigens [p83/p100, flagel-
lin (p41), outer surface protein C
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ma pallidum infection-by. TPHA (Mast-TPHA-Lues-
Test, Mast Diagnostica, Germany) proved negative.

In February 1996 no more TBEV-specific IgM
could be detected, while IgG- and IgM-antibodies for
Borrelia burgdorferi were still present in the serologi-

cal examination. The serological findings of the whole -

follow-up period are summarized in Table 1 and Fi-
gure 1. The patient showed no signs of manifest Lyme
disease neither at the time of the first serological dia-
gnosis nor during the 14 year follow-up period and
therefore no antibiotic treatment was instituted.

Discussion

In central Europe besides transmitting Borrelia burg-
. dorferi, the causative spirochete of Lyme-disease Ixo-

des ricinus,, is also known as the main vector of
TBEV, a virus belonging to the widely distributed fa-
mily of the flaviviridae [14]. Both organisms represent
the clinically most relevant agents transmitted by ticks
in the European countries which together are estimated
to infect some 10 000 people a year [15, 16, 17].

"While Borrelia burgdorferi shows a more general dis-

tribution all over Europe, the occurrence of TBEV is
epidemiologically correlated to certain endemic foci
[15, 16, 17]. In their study dealing with the seropreva-
lence of TBEV and Lyme-borreliosis in a defined
Swedish population Gustavson et al (1990) found an-
tibody reactivity to both tick-transmitted pathogens in
sera from 14 out of 346 healthy donors (4%) [1].

The theory of possible concomitant infections by
more than one agent after a tick bite is further suppor-
ted by the 20% positivity rate for antibodies to both
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Date Clinical data TBEV-CFT TBEV TBEV- Borrelia- Borrelia- Recombinant Recombinant
(pos: 21:5) ELISA-IgG (pos.  ELISA-igM ELISA-IgG ELISA-IgM Borrelia-immu-  Borrelia-immu-
>126 mE/ml (pos > 10 U) noblot (IgG) noblot (IgM)
holiday trip to
Austria, tick
bite, subsequent
July 95 passive n.d. n.d. n.d. n.d. n.d. n.d. n.d.
immunoglo-
bulin
prophylaxis
08.08.95 flue-like iliness  n.d. nd. n.d. n.d. n.d. n.d. n.d.
somnolence,
diplopia,
21.08.95 hospital n.d. n.d. n.d. n.d. n.d. nd. n.d.
admission
i is of
22.08.95 ng\g/’?g?elit%n + (1:5) + (319 mE/ml) + neg .- neg neg
diagnosis of
i
251095 BOTOE 4 (1:40) + (433 mEM)  + +- (10) - pa1 OspC
infection
29.01.96  asymptomatic + (1 :5) n.d. " nd. + (190) - p100, OspC, OspC
p41, pdii
26.0296  asymptomatic n.d. + (394 mE/ml) - + (210) - n.d. nd.
04.03.96  asymptomatic  n.d. n.d. n.d. + (300) - p100, OspC, OspC,
p41, pati p100
09.1296  asymptomatic n.d. + (381 mE/mi) - + (70) - p100, p41, OspC
p4i
12.02.97 asymptomatic n.d. + (365 mE/ml) - + (50) - p100, p41 OspC

Legend: +: positive, n.d.: not done, -/neg: negative. Specific proteins of Borrelia burgdorferi: p83/1p00, outer surfa-
ce protein C (OspC), flagellin (p41), flagellin, internal fragment (p41i)

Borrelia burgdorferi and the newly discovered Ehrli-
chia species causing human granulocytic ehrlichiosis
(HGE) in certain endemic regions [2]. Likewise, Mit-
chell et al (1996) demonstrated serological evidence
for coinfection with another organism, either Borrelia
burgdorferi or Babesia microti, the causative agent of
human babesiosis in 15% of their HGE patients [3].
During the last decade only four cases of coinfections
with TBEV and Borrelia burgdorferi have been repor-
ted [4, 5, 6, 7]. All patients showed an unusual pre-
sentation of the primarily diagnosed tick-borne infec-
tion leading to further laboratory investigations that fi-
nally confirmed the contribution of more than one
tick-transmitted pathogen to the clinically atypical ma-
nifestation of the disease. One patient even died from
a coinfection caused by both agents with subsequent
fatal encephalitis [6]. Nevertheless, as seen in our
case, one or both infections may show a more or less
subclinical or an asymptomatic course of the illness,
which the patient is frequently not even aware of.
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In the present case a current TBEV infection was
confirmed by positive TBEV-IgG antibody testing and
a significant increase of TBEV-CFT beside correspon-
ding positive TBEV-specific IgM titers over an 8 week
period which cannot be explained by preceding pas-
sive immunization. Besides fever, the appearance of
diplopia and somnolence is not uncommon in tick-
borne encephalitis because of the affinity of the virus
to the cerebellum and the brain stem [19, 20]. Our pa-
tient did not suffer frtom fever. This is not inconsistent
with the diagnosis of TBEV, because up to 39.5% of
the patients with meningoencephalitic or menigoence-
phalomyelitic forms of TBE may show a body
temperature that is normal or below 38 °C [19].

A coinfection with Borrelia burgdorferi was proved
8 weeks later by a significant increase of specific anti-
body reactivity in ELISA and immunoblotting. False
positive test results due to antigenic cross-reactivity
between both agents have not yet been described in
patients suspected of having either TBEV or Lyme
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borreliosis. Acute Lyme disease occurs 1 - 4 weeks
after an infection with Borrelia burgdorferi and may
present with unspecific symptoms such as somnolence
and fatigue, but not with diplopia [18]. In general neu-
rological symptoms do not appear within two weeks
after a tick bite [18]. Hence, the latter symptom of our

patient was. probably not a sign of borreliosis and we-

therefore consider the clinical presentation of the pre-
sent case to be due to TBEV manifestation. About
50% of patients infected with TBEV or Borrelia burg-
dorferi do not remember a tick bite. Consequently, the
probability of a second tick bite which was not noted
is the same as the probability of a concomitant infec-
tion by both agents due to a single tick bite.

According to recent investigations passive immu-
nization for TBEV within 48 hours after tick bite pre-
vents an infection in only 40-50% of the cases [21]. In
some patients neurological adverse reactions or parti-
cularly severe forms of disease are observed [22]. In
the present case passive immunization may have con-
tributed to the less severe clinical outcome.

Summing up, our report supports the existence of
coinfections by tick-transmitted agents, even if the risk
may be low. Hence, concomitant borreliosis should be
considered in the differential diagnosis of tick-born
encephalitis, especially when the clinical presentation
is unusual.
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