Revista Romdna de Medicina de Laborator Vol. 22, Nr. 2, Iunie, 2014 233

oe [ Research article

G
DOIL: 10.2478/rrlm-2014-0020

Serological, clinical and epidemiological aspects of Lyme
borreliosis in Mures County, Romania

Aspecte serologice, clinice si epidemiologice ale borreliozei Lyme
in judetul Mures, Romania

Brindusa Tilea', Gratiela Tripon?, Septimiu Voidazan®, loan Tilea**

1. University of Medicine and Pharmacy Tirgu Mures, Romania, Department of Infectious Diseases
2. Tirgu Mures Clinical County Hospital, Department of Laboratory
3. University of Medicine and Pharmacy Tirgu Mures, Romania

Abstract

Lyme borreliosis (LB) is the most frequent infection transmitted by ticks from the Ixodes genus, both in the Unit-
ed States of America (USA), and in Europe. The objectives of this study were the monitoring of the incidence and
clinical manifestations of the disease in Mures County, Romania. Material and method. The study was conducted
over a period of two years, January Ist 2010 -December 31st 2011, on a number of 120 consecutive patients. The
definite or probable diagnosis of LB was established on the Centers for Disease Control and Prevention (CDC,
Atlanta, USA) criteria, and on the European Union Concerted Action on Lyme borreliosis (EUCALB). ELISA and
Western-Blot techniques were used for identification of IgM and IgG antiBb from the serum and CSF. Results.
There were 44 cases in 2010 and 76 cases in 2011. According to the case definition, 106 cases were confirmed as
LB and 14 were probable. LB was more frequently diagnosed in children, young adults and adults, compared to
the over 60 years old age group. The incidence of disease was higher in women patients, 68 (56.66%) compared
to men - 52 patients (43.33%), with a higher proportion in people coming from an urban setting, 78 patients
(65%), compared to people coming from rural settings 42 patients (35%,). Clinical manifestations were acute, like
erythema migrans (EM) in 64.16% of the patients, neurological in 22.5% of the patients, joint related in 1.66%
of the patients and cardiac in 0.83% of the cases. Conclusions. In Mures County we have observed an increased
incidence of this disease in 2011 vs. 2010. The predominant clinical manifestations were the acute dermatological
and neurological ones.
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Rezumat

Borrelioza Lyme (BL) este cea mai frecventa infectie transmisa de capuse din genul Ixodes, atdt in Statele Unite
ale Americii (SUA), cdt si in Europa. Obiectivele studiului au constat in monitorizarea incidentei si a manifestarilor
clinice ale bolii in judetul Mures. Material si metoda. Studiul s-a efectuat pe o perioada de 2 ani, 1 ianuarie 2010 —
31 decembrie 2011, pe un numar de 120 pacienti. Diagnosticul cert sau probabil al BL s-a stabilit pe baza criteriilor

*Corresponding author: Ioan Tilea, University of Medicine and Pharmacy Tirgu Mures, Romania, e-mail: i.tilea@
clicknet.ro



234 Revista Romdna de Medicina de Laborator Vol. 22, Nr. 2, lunie, 2014

Centers for Diseases Control and Prevention (CDC, Atlanta, SUA) si European Union Concerted Action on Lyme
Borreliosis (EUCALB) si anume epidemiologice, clinice si serologice. Pentru identificarea anticorpilor antiBb
IgM, IgG din ser si LCR s-au utilizat tehnicile ELISA si Western-Blot. Rezultate. In anul 2010 s-au inregistrat 44
cazuri, iar in anul 2011, 76 cazuri. Conform definitiei de caz, 106 cazuri au fost confirmate, 14 probabile. BL a fost
evidentiatd cu o frecventa mai ridicata la copii, adulfi tineri si adulti, comparativ cu grupa de varsta peste 60 ani.
Incidenta afectiunii a fost mai ridicata la sexul feminin, 68 pacienti (56,66%) fata de sexul masculin 52 pacienti
(43,33%), cu o pondere, mai crescuta la persoanele din mediul urban, 78 pacienti (65,0%), comparativ cu cele din
mediul rural 42 pacienti (35,0%). Manifestarile clinice au fost acute de tipul eritemului migrator (EM) la 64,16 din
pacienti, neurologice la 22,50% pacienti, articulare la 1,66% pacienti si cardiace la 0,83% din cazuri. Concluzii.
In judetul Mures s-a constatat o incidentd in crestere a bolii in anul 2011 comparativ cu anul 2010. Manifestarile

clinice predominante au fost cele acute dermatologice, neurologice.
Cuvinte cheie: borrelioza Lyme, serologie, epidemiologie, aspecte clinice, Romdnia
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Introduction

Among the emerging transmissible disease
with which mankind is confronted at the pres-
ent time lies Lyme borreliosis (LB), a disease
transmitted by arthropods from the Ixodes class,
and produced by spirochaetes from the Borrel-
ia burgdorferi (Bb) genus sensu lato, clinically
characterized by multisystem manifestations,
with a step by step evolution and polymorphic
symptoms and signs.[1] The pathogen conveyed
by the tick initially induces pathological skin
manifestations taking the form of erythema mi-
grans (EM) accompanied or not by constitution-
al symptoms, thus realizing the primary stage of
the infection. Once it passes through the cutane-
ous barrier the Bb spirochete is disseminated in
the blood reaching the central (CNS) and periph-
eral (PNS) nervous system (leading to meninge-
al, encephalic, radicular and medullar lesions);
the cardiovascular system (myopericarditis, dif-
ferent degrees of atrio-ventricular blocks); the
joint system (arthritis) etc. [2,3]. The past two
decades are marked by sustained research re-
garding the pathogenesis, immunology, clinical
spectrum, diagnosis and prevention of the dis-
ease. The isolation of this bacterium is difficult,
the LB diagnosis being based on serological
methods with sensitivity and specificity limita-
tions. The interpretation of these tests is not stan-

dardized, and the positivity criteria applicable in
the USA are not enforceable in Europe due to
the differences among the genospecies present
on these two continents [4].

In Romania, the vector of this illness is Ixo-
des ricinus, and, due to a steady increase in their
number, the disease is surveyed, and it is report-
able from 2007 [5].

The different clinical manifestations of LB
proves the fact that the geographical distribution
of this disease is not equal, residing probably
from the different distribution of Bb genospecies
in Europe (B. afzelii, B. garinii, Bb sensu stric-
to occasionally, B. spielmanii) compared to the
USA, where Borrelia burgdorferi sensu stricto
is the only pathogen species [6].

It is very difficult to estimate LB incidence
in Europe due to testing patterns differences, un-
derdiagnosis, varied serological diagnosis crite-
ria, and proof of seropositivity in those with late
exposure to Bb, referring to those asymptomatic
persons coming from endemic BL areas. On the
other hand, there are some false positive reac-
tions with a high level of antibodies but these are
not specific to Bb, but rather they might be due
to a cross reaction with other conditions (infec-
tious, immunological, neurological), leading to
the risk of overdiagnosing the illness. In the light
of these facts, it is highly recommended that the
interpretation of the positive tests will consider
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the clinical and epidemiological context as well.
After reviewing the conducted studies on this
subject it is obvious that the prevalence of LB
in European countries is variable, with an in-
crease in prevalence from the west to the east
of the continent [7]. In Romania, the areas with
the highest number of reported cases of LB are
in the central (where Mures county is located)
and northern part of the country [9]. Depend-
ing on the amount of time between the infecting
moment and the first clinical symptoms (skin,
neurological, joints, cardiac), the CDC and the
EUCALB classify the LB cases as acute and
late and, according to the case definition, as con-
firmed, probable and suspect LB [7, 10].

Material and methods

The study was carried out over a period of 2
years, January 1% 2010 — December 315 2011, on
a number of 120 patients admitted and observed
in the Infectious Diseases Clinic, Mures County
Clinical Hospital. The patients’ inclusion criteria
were established in accordance with the CDC,
the EUCALB and the Romanian National Cen-
ter for Transmittable Diseases Surveillance and
Control criteria; patients were assessed using
epidemiological, clinical and serological criteria
[7-10].

The epidemiological criteria included the
existence of a tick bite or a trip in endemic areas
in the patient history, influenced by the propen-
sity of people to engage in outdoor pursuits in
early summer.

Clinical criteria: the presence of erythe-
ma migrans (EM) at various sites of body skin,
following a tick bite, with or without asthenia,
fever, myalgia and other systemic symptoms; in
patients with meningeal involvement the pres-
ence of the intracranial hypertension syndrome
(headaches, nausea, vomiting, photophobia) and
meningeal irritation symptoms (nuchal rigidity,
positive Kerning I, II signs) were monitored. The
presence of the following symptoms were mon-

itored in patients with central nervous system
(CNS) damage: sleepiness, decreased alertness,
balance loss, vertigo, altered osteotendinous re-
flexes; in those patients with peripheral nervous
system (PNS) damage the presence of radicular
pain, palsies, cranial nerves palsies (facial, ab-
ducens, ocular palsies) etc. were noticed as well.
In patients with joint involvement, the presence
of joint inflammation and of joint and periartic-
ular pain syndrome were encountered, and the
existence of cardiac clinical signs (dyspnoea,
arrhythmias) was noted in patients with cardiac
involvement.

Serological examination followed the prin-
ciples of a two-step approach: (1) a serological
screening assay; and (2) in the event of a positive
or equivocal result, a confirmatory assay.

For diagnosis confirmation, serum and CSF
samples were analyzed using two different tech-
niques of ELISA and immunoblotting, following
the diagnosis algorithm recommended by the
National Center of Surveillance and Control of
Infectious Diseases [9].

The ELISA tests used for screening should
be at least second generation tests that have been
improved with respect to cross-reactivity with
other bacteria (e.g. antigen extract with previous
Reiter Treponema adsorption) or use purified in-
tact flagella as antigen. We used Virion/Serion
kits (Institut Virion/Serion Gmbh, Wurzburg,
Germany), with the anti Bb IgM and IgG sensu
lato considered positive if >11 U/1, negative if <9
U/l; the heterogeneity of the immunodominant
epitopes must be considered.

The recomLine Borrelia (Mikrogen® Kkit,
Mikrogen Diagnostik, Neuried, Germany) is a
qualitative in vitro test for detection of IgG and/
or IgM antibodies against Borrelia burgdorferi
sensu stricto, B. garinii, B. afzelii and B. bavar-
iensis and B. spielmanii in human serum, plasma
or CSF on one single test strip: VISE from dif-
ferent genospecies, OspC from all genospecies,
p18 (Decorin binding protein A = DbpA) from
all genospecies; it offers the same advantages as
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the Western blot - all relevant, pathogen specific

antigens on a single test strip and therefore sep-

arate detection of the respective antibodies in a

single approach. The recomLine is the method of

choice for antibody avidity testing.

The recomLine Borrelia is used for confir-
mation of the samples that are positive or un-
known in the screening test. It can also be used
for detection of the human IgG and IgM antibod-
ies formed intrathecally in the CSF (CSF/serum
pairs). It facilitates secure identification of spe-
cific antibodies against selected antigens of hu-
man pathogenic Borrelia burgdorferi. Antibodies
against certain antigens can give additional indi-
cations on the stage of the infection.

Highly purified recombinant Borrelia burg-
dorferi s. I. antigens (OspA, OspC, p100, VIsE,
P39, pS8 p18 (= DbpA, decorin-binding protein
A), p4l (flagellin) are fixed on nitrocellulose
membrane test strips. There are control bands at
the upper end of the test strips:

a. The reaction control with the strip number
that must show a reaction for every serum /
plasma sample.

b. The conjugate controls (IgG, IgM) are used
for the inspection of the antibody class de-
tected.

c. “Cutoff control”: The intensity of this band
allows the assessment of the reactivity of
each of the antigen bands
The test result is determined by adding the

point values of the individual bands reactive over

the cut-off (i.e. with a minimum grade of +).

In assessing the antigens, a sum of points
above or equal to 7 is considerate positive for
IgG and IgM; a 6 points value is inconclusive
and values equal to or below 5 are considered
negative. A reaction with OspC is very charac-
teristic for an early immune response (IgM). A
strong reaction with the following bands mostly
occurs in serums from late stages of the infec-
tion (IgG): p100, VISE, p58, p39 and pl18. On
the contrary, antibodies against OspA are rarely
found. The VISE is a very early marker of the

IgG response, but also frequently accompanies
the immune response in late manifestation of the
infection, and occurs besides p100 and/ or p18.

The test has a diagnostic sensitivity for Lyme
arthritis of 96 %,; for acrodermatitis chronica
atrophicans 100 %; for neuroborreliosis 94 %;
for erythema migrans 79 % and a 100% diagnos-
tic specificity.

The test is not influenced by anticoagulants
(citrate, EDTA, heparin, CPD), hemolysis or li-
pemia of the sample. False positive results occur
in icteric serums.

Patients who had neurological symptoms
(intracranial hypertension syndrome, meningeal
syndrome, CNS and PNS), after a brain CT and
a fundoscopic exam, underwent lumbar puncture
and CFS was analyzed; the macroscopic and mi-
croscopic aspect of the CSF was evaluated: the
pleocytosis (>5 leucocytes/mm?), glucose and
protein content. In order to prove intrathecal
synthesis of anti Bb IgM and IgG antibodies, the
CSF determinations were obtained simultane-
ously with the serum results; the antibody index
was also calculated. To avoid the possibility of
false positive reactions that might have appeared
as a result of other illnesses (syphilis, tubercu-
losis, infectious mononucleosis, leptospirosis,
HIV infection, autoimmune diseases, and mul-
tiple sclerosis), the patients’ serums were tested
accordingly.

Other tests: For the patients with neurolog-
ical, meningeal or cerebral involvement specific
techniques were performed (brain CT and MRI)
that enabled structural evaluations in order to de-
tect cerebral lesions; investigations were inter-
preted by neurologists and radiologists. Multiple
sclerosis was refuted by the neurologist using the
McDonald diagnostic criteria (2010/2011) [1-3].
Demographic aspects, the patients’ originating
environment and risk factors such as profession,
travel to endemic areas were noted.

Patients with joint or cardiac involvement
were examined by rheumatologists, cardiolo-
gists and were scheduled to perform joint MRI
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examinations, ECG’s and echocardiography.
Confirmed LB cases included the patients who
met the serological, clinical and/or epidemiolog-
ical criteria, while probable cases included pa-
tients who met the epidemiological and clinical
criteria. Suspected cases were not included in the
study.

Statistical analysis was performed us-
ing MedCalc Software (Version 12.3.0 bvba,
Mariakerke, Belgium). Student test was used to
assess differences between the means of contin-
uous variables (expressed as mean + SD), while
the y2 test was used for categorical variables (ex-
pressed as n (%). All the tests were interpreted at
the p=0.05 significance threshold and statistical
significance has been considered for all values of
p lower than the threshold.

Ethical considerations

The study was approved by the Ethics Com-
mittee of the University of Medicine and Phar-
macy of Tirgu Mures, Romania and was per-
formed in the accordance with standards of the
Declaration of Helsinki. All study participants
consented to the use of their clinical data for hos-
pital research, and patients with a clear diagnosis
of LB upon treatment or hospital admission were
provided additional details about this particular
study. Written informed consent for all medical
maneuvers, including lumbar puncture was ob-

tained from each patient or legal guardian if the
patient was a minor. No procedures beyond the
standard of care were performed specifically for
the purposes of this study.

Results

The 120 patients of this study came from
the Mures County, Romania. In 2010, 44 pa-
tients (33.66%); were diagnosed with LB while
76 patients (63.33%); were diagnosed in 2011.
We have noticed a higher incidence of cases in
children (5-17 years old, 28 patients — 23.33%);
young adults (18-39 years old, 41 patients —
34.16%); and adults (40-60 years old, 35 pa-
tients — 29.16%); compared to the over 60 years
old age group (16 patients — 13.33%);

The gender distribution has proven a pre-
dominance of this disease in women, 68 pa-
tients (56.66%); compared to men, 52 patients
(43.33%);

Most of the cases were coming from ur-
ban settings, 78 patients (65%); and 42 patients
(35%) coming from rural areas.

Only 12 patients (10%) were part of the risk
groups (animal caretakers, forest workers, farm-
ers), the rest of 108 patients (90%) could not be
integrated in the above mentioned categories.

The tick bite was recognized in the recent
history by 98 patients (81.66%); EM was noticed
by 77 patients (64.16%); 28 cases (63.63%) in
2010, and 49 cases (64.47%) in 2011. (Table I)

Table I. Distribution of clinical manifestations in Lyme borreliosis

Clinical manifestations

2010 (n:44 cases)

2011 (n:76 cases) “p” value*

Erythema migrans (EM); n (%) 28 (63.63) 49 (64.47) 0.91
Acute meningitis; n (%) 10 (22.72) 11 (14.47) 0.36
Facial palsy; n (%) 2 (4.54) 0(0.0) 0.25
Acute encephalitis; n (%) 1(2.27) 1(1.31) 0.73
Encephalomyelitis; n (%) 0(0.0) 1(1.31) 0.77
Radiculloneuropathy; n (%) 0(0.0) 1(1.31) 0.77
Joint involvement; n (%) 0(0.0) 2 (2.63%) 0.73
Carditis; n (%) 1(2.27) 0(0.0) 0.78

*- chi square test
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The most frequent symptoms encountered in
the case of the 120 patients who were involved
in the study were: asthenia (in 40% of the cases),
headache (30% of the cases), myalgia (25%), ar-
thralgia (22%), fever (15%), meningeal irritation
syndrome (10%), unilateral facial palsy (1.6%),
and other pathologic neurological signs (1.6%),
cardiac arrhythmias (0.83%).

In the order of their frequency the clinical
neurological manifestations were: acute lympho-
cytic meningitis (21 patients — 17.5% who also
had meningeal syndrome), unilateral facial palsy
(2 patients — 1.6%), acute encephalitis (2 patients
— 1.6%), acute encephalomyelitis and poliradic-
uloneuropathy (one patient each — 0.83%). There
was a mean value of 300 lymphocytes/mm?in 10
patients with acute meningitis (22.72% of the
cases) diagnosed in 2010, and a mean value of
500 lymphocytes/mm?® in 11 patients (14.47%
of the cases) diagnosed with acute lymphocyt-
ic meningitis in 2011. A statistically significant
difference between average lymphocytes corre-
sponding for patients diagnosed with acute men-
ingitis in two years (Student test: p-0.01) was
seen. The mean value of CSF lymphocytes in pa-
tients with meningitis enrolled in this study was
400 cells/mm?. The CSF biochemistry (glucose
and protein content) showed normal and simi-
lar values in the two years of study (p-0.43 for
glycorrachia respectively p-0.80 for proteinorra-
chia). (Table II)

Early unilateral Lyme arthritis located at the
knee was diagnosed in two patients (1.6%), sus-
tained by the epidemiological data (tick bite) and

by the serological results from the synovial fluid
obtained by joint puncture, preceded by the knee
joint MRI examination. Both patients showed
positive levels of IgM anti Bb antibodies in
the synovial fluid (ELISA-viditest anti Borrelia
recom IgM®, MoBiTec GmbH, Gottingen, Ger-
many) Lyme carditis with 3" degree atrioventric-
ular block was diagnosed in one patient (0.83%).
An autoimmune myocarditis was excluded due
to the immunological determinations, which
were negative, to the lack of corticotherapy re-
sponse and to the absence of structural cardiac
involvement. The epidemiological and clinical
data, and the presence of positive and dynam-
ically increasing IgM anti Bb antibodies (IgM
anti Bb antibodies: 26 U/L; 54 U/L), confirmed
the etiological diagnosis.

It was prominent that the disease started
during the warm season with a high incidence in
summer months, followed by spring and autumn
months both in 2010 and in 2011 (Fig. 1).

In the studied patients we have also followed
the time span between the infection moment (the
tick bite) and the date of arrival to our clinic,
which has coincided with the onset of clinical
symptoms, all of the patients being included in
the acute stage of the disease. EM began within
10 to 21 days from the tick bite, with an aver-
age of 16 days, the neurological manifestations
between 14 and 30 days, with an average of 23
days, the joint manifestations between 21 and
25 days, with an average of 23 days, and Lyme
carditis with an onset at 28 days from the infec-
tion moment. The serological tests performed

Table I1. Mean values (lymphocytes, glycorrachia, proteinorrachia) obtained from
a number of 21 patients with acute lymphocytic meningitis

2010

2011

n: 10 (22.72%) n: 11 (14.47%) “p” value
lymphocytes/mm® 300+120* 500+200 0.01%*
glycorrachia (mg/dl) 44.6+3.6 43.4+3.5 0.43
proteinorrachia (mg/dl) 37.9+4.7 38.5+6.6 0.80

*- data were expressed as mean+SD; **-test Student
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Figure 1. Distribution of patients depending on the onset month

(ELISA, immunoblotting) both from serum and
CSF revealed antiBb IgM antibodies in all con-
firmed cases (106 — 88.33%); 40 cases in 2010
(33.33%) and 66 cases in 2011 (66.67%). Cor-
relating the epidemiological, clinical and sero-
logical data obtained in 2010 and 2011 respec-
tively, it became apparent that all patients were
diagnosed in the acute stage of LB; 40 patients
with confirmed LB vs. 4 patients with probable
LB in 2010, respectively 66 patients with con-
firmed LB vs. 10 patients with probable LB in
2011.

The LB incidence in Mures county (588,359
inhabitants) in 2010 was 7.47%, inhabitants
and in the following year 12.910/0000’ increasing
with 4.64° . in 2011 compared to the previous
year.

Discussions

Lyme borreliosis is a widespread disease,
with an endemic evolution and small epidem-
ic outbreaks in virtually all affected regions.

Because of the predominance of asymptomatic
forms of the disease and the impossibility and
impracticality of performing all the laboratory
tests needed for a positive diagnosis, LB almost
certainly has a wider geographical spread than
has been previously reported [6].

Mures County lies in the central-northern
region of Romania, in the center of the Tran-
sylvanian highland, between 23°55” and 25°14°
eastern longitudes and 46°09” and 47° northern
latitude. The hilly and highland relief is pres-
ent in more than 50% of the area, with altitudes
ranging from 300 m above sea level in the Mures
valley to a maximum of 2100 m on the ridge of
the Calimani Mountains. The population is es-
timated to 588,359 inhabitants. Because of the
favorable environmental and climate conditions
more and more vector agents from the Ixodes
genus emerged in the past two years, leading to
an increase of the number of LB cases which,
in turn, determined these cases to be monitored.
[5, 11].
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As this study points out, the LB’ incidence in
Mures County showed an increase in 2011 com-
pared to 2010 by 4.64%  inhabitants, higher
than the estimated incidence of LB in Romania
which was 12.91%,,,,in 2011 (National Centre
for the Surveillance and Control of Transmissi-
ble Disease Bucharest, 2011) [9]. The increased
incidence of BL in our area, compared to other
regions of the country, is favored on one hand
by the increased number of ixodes due to the fa-
vorable habitat (abundance of forests) and on the
other hand, by the fact that in other regions, the
disease could be underdiagnosed or unidentified
due to the lack of monitoring and insufficient
information provided to the population. [5,12].
But the incidence is relatively low compared to
other European and neighboring countries, most
likely due to the underdiagnosis of the disease.
In Europe, a decrease of the LB’ incidence from
South to North in Scandinavia and from North to
South in Italy and Greece was noted. The highest
LB incidence was seen in the Baltic countries,
Austria (130%,, inhabitants), Bulgaria (55%,,
inhabitants), Czech Republic (29, inhabi-
tants) and Germany (25%,,, inhabitants [6,7].

The LB’ incidence in Mures County and in
our country is likely to be much higher, but this
disease has only been reported since 2007. Ro-
manian seroprevalence studies were published in
1999, found antibodies in 4-8% of the general
population with a population risk of 9.9-31.7%
[11].

A higher frequency of the disease was not-
ed in children and young adults compared to the
over 60-years-old age group. This is consistent
with other published data: LB may appear at any
age, but is more frequent in children and 30-50
years old adults [13].

Patients coming from an urban setting were
predominant, an unsurprising fact as many re-
cent studies note that emerging LB is losing its
professional illness trait and tends to affect more
and more people from an urban environment,

due to the increasing number of vectors in these
areas [14].

In this study the presence of morbidity was
demonstrated predominantly in people who fre-
quented green areas for leisure purposes. Cases
were registered over the whole year, with an
increase incidence from spring (April, May) to
summer months (June, July) of 2010 as well as
2011; in August, September, and October a de-
crease in the number of cases was noted. This
seasonal distribution of the disease is closely
related with the critical onset of the maximum
activity of the ixodes in our country because of
its temperate climate. [5]. In the USA cases are
reported all year round, probably due to the late
forms of'illness, acrodermatitis chronica atrophi-
cans (ACA) and Lyme neuroborreliosis (LNB)
which are independent of tick activity [15].

All patients included in the study have shown
early manifestations of the disease, present in
<30 days from the tick bite; this fact is also sup-
ported by the anti Bb IgM acute phase antibodies
both in serum and in CSF determined using the
ELISA and Western-blot techniques that have
proven a high sensitivity and specificity and by
correlating the results with epidemiological and
clinical data. Patients with negative serology
were categorized as “probable LB” despite the
fact that they presented suggestive clinical and
epidemiological data, due to the fact that dynam-
ic antibodies monitoring could not be performed
because of the patients’ absence in follow-ups.

According to medical literature, it is known
that the acute phase antibodies (anti Bb IgM) do
not appear in the first days after the infection,
but only after approximately 21 days, and, some-
times after 30 days from the bite [14,15].

In the years prior to this study in Mures
county only 3 patients with late LNB were di-
agnosed; in our region early LB and LNB cases
are prominent, maybe because of the on-time
prophylaxis and recommendations made by the
general practitioner (GP) and the Infectious Dis-
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ease Consultants who were approached by the
patients who were stung or already showed the
first signs of the illness. [16].

Erythema migrans with different locations
(in the order of frequency: lower limbs, upper
limbs, and torso) was noted in 64.17% of pa-
tients, but these have come for a consult main-
ly due to associated symptoms: asthenia, fever,
myalgia, and arthralgia. Both in Europe and in
the USA erythema migrans is the most important
diagnostic criterion of LB [17]. Serological re-
sults in patients with early lesions are frequently
negative but positive results do not prove EM
because background seropositivity is high in
some regions. Furthermore, prompt antibiotic
treatment of this manifestation may ablate the
antibody response. Serology does not contribute
significantly to a diagnosis of EM [1].

Yet, in our study, 25.83% of the patients did
not notice the presence of EM, but they acknowl-
edged the tick bite.

Neurological manifestations were observed
with an increased frequency (22.5% of patients)
compared to the USA which has reported a lower
incidence (15-20%) [18].

Acute lymphocytic meningitis was frequent-
ly diagnosed in children and young adults, a
fact also highlighted by Halperin which under-
lines the fact that this determination represents
the most frequent manifestation of early LNB
[15]. The CSF was clear, and the release pres-
sure was normal. Pleocytosis was not over 500
lymphocytes/mm?® with an average of 400 cells/
mm?, and the CSF biochemistry showed normal
values. The presence of CSF pleocytosis in the
21 patients with acute meningitis was correlated
with the presence of antiBb IgM antibodies in
the CSF and the serum, thus definitely proving
the intrathecal presence of IgM index anti Bb
antibodies and not their crossing from the serum
through the blood-brain barrier in the subarach-
noid space.

Unilateral facial palsy was observed in only
two patients, although this is the most common
neurological symptom in Finland, and the sec-
ond in Europe after EM [19].

Facial palsy may be the first and only sign
of early LB, accounting for 70-80% of all cra-
nial nerve palsy in the early stage of the disease.
The facial nerve involvement in our study was
seen in a child and a young adult and was not
accompanied by CSF pleocytosis, a clinical as-
pect known as acute meningoradiculitis or Ban-
nwarth syndrome, the most typical manifestation
of early LB [20].

The frequency of acute encephalomyelitis
cases was low (0.83%) compared to other Euro-
pean and American studies, where the frequency
of this neurological clinical picture was higher
[21].

The frequency of CNS manifestations in the
USA is generally lower, these manifestations be-
ing more frequently reported in Europe, almost
always accompanied by CSF pleocytosis and
peripheral neuritis. The most frequent clinical
picture is that of encephalomyelitis [22]. All our
studied cases showed medium encephalic in-
volvement consisting in sleepiness, confusion,
vertigo, transient incontinence, sensibility and
balance disorders. Brain CT and MRI in this
category of patients did not show any major al-
terations, but in the two patients suffering from
acute encephalitis brain CT detected a discreet
diffuse cerebral edema. Cerebral structural alter-
ations were noted by Albrecht et al. in 20% of
the cases, confirming lesions located especially
in the cerebral white matter [21].

Early Lyme arthritis is more frequent in the
USA (it was at the basis of the discovery of this
illness).

The bone and joint involvement in LB may
become apparent at any age, but it has been more
frequently seen in children at an early or late
stage of the disease [23, 24]. In our study, it was
diagnosed in two young adults that complained
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of arthralgia in one joint only (the knee), fol-
lowed by joint swelling, symptoms that devel-
oped 20 days after the tick bite. The MRI exam
showed joint fluid collection. The synovial and
plasmatic serological determinations showed the
presence of high levels IgM anti Bb antibodies.
The first patient presented antibody serum level
of the anti Bb IgM type of 28 U/l and 16 U/l in
the synovial fluid and in the second case the se-
rum level was of 22 U/l and 12 U/I in the synovi-
al fluid. Following the rheumatology consult and
immunological investigations a joint determined
immunopathy was excluded. The joint pain syn-
drome and the acute inflammatory phenomena
did not subside under “pain-killer” treatment
or NSAID treatment, but only after etiological
treatment. Considering the epidemiological con-
text (the tick bite three weeks prior to articular
symptoms), the clinical one (joint swelling) and
the positive plasma and synovial fluid serology,
as well as the remission of acute joint inflamma-
tion following antibiotic therapy, by excluding
other etiologies, the cases could be interpreted as
early-stage Lyme arthritis.

According to Wright (2012), the length of ar-
thritis depends on its’ onset age, being shorter in
children compared to adults [2].

The incidence of carditis in North American
patients is between 4 and 6%, while in Europe
this LB involvement is higher, 10% of them be-
ing early. LB carditis manifests most frequent-
ly by conduction disturbances, various degrees
of atrioventricular block, but also myocarditis,
pericarditis and dilated cardiomyopathy [25].
Lyme carditis with 3" degree atrioventricular
block non-responsive to cardiologic therapy
was diagnosed in a single young patient, who
had EM history and was part of the risk groups
(farmer) and who presented 28 days after the EM
dyspnoea, arrhythmias and one episode of syn-
cope, for which he was admitted to a cardiology
clinic, with a 3™ degree atrioventricular block
and a junctional thythm of 35 bpm. A possible

autoimmune myocarditis was refuted based on
the immunological determinations, but a high
titer of IgM anti Bb antibodies was noted in the
patient’s serum. The patient’s evolution was
slowly favorable after the initiation of etiolog-
ical treatment, but the lesions were considered
to be irreversible and the patient had to undergo
a bicameral pacemaker implantation procedure,
this case being the only diagnosed and declared
case of cardioborreliosis in Mures County.

Conduction abnormalities with varying de-
grees of atrioventricular conduction defects are
typical manifestations.

In particular, Lyme carditis should be sus-
pected in younger individuals showing conduc-
tion abnormalities without other apparent risk
factors, and who have a history of recent expo-
sure to ticks [26,27].

Conclusions

The LB incidence in the Mures County is
rising. In our study, LB did not have the char-
acter of a professional disease, being proven
the presence of morbidity in urban patients that
have frequented green areas for leisure purposes.
The disease was more frequent in children and
adults, the prominent clinical manifestations be-
ing the acute skin and neurological ones. Anti-
body detection methods are mainly used in the
setting of Lyme borreliosis diagnosis and should
be performed in specialized laboratories.
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Abreviations

ACA — Acrodermatitis chronica atrophicans

Bb — Borrelia burgdorferi

CDC — Centers for Diseases Control and Preven-
tion

CI - Confidence interval

CNS — Central nervous system

CSF — Cerebrospinal fluid

CT — computed tomography

EKG — electrocardiography

ELISA — Enzyme Linked Immunosorbent Assay
EM - Erythema migrans

EUCALB — European Union Concerted Action
on Lyme borreliosis

GP — General practitioner

HIV — Human immunodeficiency virus

LB — Lyme borreliosis

LNB — Lyme neuroborreliosis

MRI — Magnetic resonance imaging

NSAID — Non-steroidal anti-inflammatory drug
Osp — Outer surface protein

PNS — Peripheral nervous system
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