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I Abstract
Introduction and objective. Lyme borreliosis (LB) is a disease caused by the bacteria Borrelia burgdorferi. The most
common symptoms are related to the skin, musculo-scelatal system, central and peripheral nervous system, rarely to the
heart muscle and the eye, and may occur in the multistage course of the disease. LB may additionally be accompanied by
psychopathological symptoms. The aim of the study is estimation of the cognitive and affective disorders occurence in
patients with LB.
Material and methods. The study was carried out in the group of 121 patients (61 females, 60 males) aged 18-65; mean
age 46 years. All patients were diagnosed with late-stage of LB: 46 patients (38%) with Lyme arthritis and 75 patients (62%)
with neuroborreliosis. Evaluation of the cognitive and affective functioning of patients was performed on the basis of a
standardized interview and test methods: the Mini-Mental State Examination (MMSE), Clock Drawing Test (CDT) and the
Beck Depression Inventory (BDI).
Results. Cognitive disorders occurred statistically significantly more often in patients with neuroborreliosis (14.7%) than in
patients with Lyme arthritis (4.3%). A group of females with neuroborreliosis and a group of males with the same diagnosis
demonstrated cognitive deficits significantly more often (23.3% and 8.9%, respectively), compared to groups of patients with
Lyme arthritis (6.5% in females and no cognitive deficits in males). A significantly higher percentage of depressive disorders
was also noted in the group of males and females with neuroborreliosis (50.7%), compared to the group of patients with
Lyme arthritis (39.1%). The symptoms of depression were particularly frequent in the females with neuroborreliosis (60%).
The severity of depression measured by BDI was mild or moderate in most cases. In the examined groups, more patients with
neuroborreliosis (44%), both in females (36.7%) and males (48.9%), demonstrated anxiety disorders. The obtained results
showed a higher frequency of affective disorders compared to cognitive deficits, both in patients with Lyme arthritis and
neuroborreliosis.
Conclusions. Anincreased frequency of depressive and neurotic disorders was observed in patients with LB, particularly in
patients with neuroborreliosis. Neurotic disorders, mainly adaptive, were most common in males with LB, while depressive
disorders were more frequent in females. An increased frequency of cognitive deficits was observed in patients with
neuroborreliosis, particularly in females.
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INTRODUCTION

Lyme borreliosis (LB) is an infectious disease caused by
the bacteria Borrelia burgdorferi (B.b.) of the spirochetes
genus. It is transmitted by the bite of ticks belonging to
the genus Ixodes. The natural reservoirs of B.b., apart from
all stages of development of these arthropods, are mainly
wild animals (small rodents, deer, birds); however, livestock
and pets may also become infected. This spirochetosis is
found in the northern hemisphere. People occupationally
exposed to tick bite, i.e. foresters, other forestry workers
and agricultural workers are at particular risk of getting
LB. A non-occupational exposure to Borrelia burgdorferi
is connected with recreation in parks and forests, hiking,
working in gardens, and is an important environmental
risk factor. LB was declared a reportable disease in Poland

Address for correspondence: Barbara Oczko-Grzesik, Clinical Department of
Infectious Diseases, Bytom, Medical University of Silesia, Katowice, Poland
E-mail: bgrzesik@hoga.pl

Received: 29 September 2013; accepted: 17 April 2014; first published on December,
2016

in 1996. In subsequent years, an increasing number of cases
were registered — from 655 cases in 1997 to 10,329 in 2009,
which resulted also from better diagnostic possibilities. In
2010, no increasing trend was seen in Poland for the first
time [1].

LB is a multisystemic, multistage disease with a variety
of possible constellations of symptoms related to the skin,
musculo-sceletal system, central as well as peripheral nervous
system, and less often to the heart muscle and the eye. The
most characteristic skin symptom is erythema migrans (EM),
which appears in the early localized stage. It occurs after a few
to 30 days (sometimes even up to 3 months) after the tick bite
in 50-70% of the infected persons as an expanding erythema
at the site of the tick bite. Classically, the central part clears
after a few days and the border expands peripherally. A
spontaneous disappearance of EM is not equivalent to the
eradication of the infection [2, 3].

Apart from the above manifestations, LB may be
accompanied by psychopathological symptoms which are
usually associated to mild encephalopathy or symptomatic
neuroborreliosis [4, 5, 6].
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Affective and cognitive disorders associated with somatic
diseases tend to be described as a psychological reaction to
stress resulting from the disease, as one of the symptoms or
as a complication of the disease. In the latter case, there is a
biological connection between the somatic and psychological
condition. Obviously, psychopathological symptoms do
not have to result from the somatic condition, sometimes
psychological and somatic disorders have common elements
of pathogenesis, e.g. depression and anxiety in cardiovascular
diseases [7, 8].

Depression is one of the most common mental disorders
nowadays and it is a frequent cause of hospitalization
for patients over 50 years old. The population of people
demonstrating symptoms of depression reaches 100 million
a year. The prevalence of anxiety disorders, which are also
among the most frequent mental disorders, is estimated to
be at a similar level [9, 10].

The Polish data show that the number of patients requiring
treatment due to affective disorders in 2001 was 484.4 per
100,000 in outpatient clinics and 57.1 per 100,000 population
in hospitals [10]. However, it should be remembered that the
comparison of epidemiological data from different studies
is not completely reliable due to various diagnostic criteria
for depression.

Most patients with depression (even up to 95%) demonstrate
anxiety symptoms. There are 3 types of relationship between
anxiety and depression: the anxiety may be a symptom of
depression, depressive and anxiety disorders may coexist
(comorbidity), or the depression may be secondary to anxiety
disorders. The latest option is usually used in the context of
generalized anxiety disorder. The comorbidity of anxiety and
depression is a negative prognostic factor and it may have
a negative impact on compliance, increase the frequency of
recurrence and the risk of drug resistance [11].

The development of anxiety and depressive disorders
associated with somatic diseases may be interpreted as an
unsuccessful adaptation to stress. The illness, particularly if it
results in a long treatment process, the pain and deterioration
of fitness, financial situation and necessity of changing social
roles, requires a maximal use of the adaptive capacity, which
may entail the appearance of mental disorders in some
people [12].

Research to-date emphasizes particularly the co-existence
of pain and depression. In the study by Corruble et al., 92% of
patients complained of one and 76 % of patients of more than
one symptom of pain [13]. The most frequent pain complaints
are headaches, lower back pain and arthralgia. The studies
show that in patients experiencing pain, other symptoms
like sleep disorders, decreased appetite, fatigue, memory
and attention disorders and negative mood appear [13, 14].

Cognitive deficits may coexist with depressive disorders.
In theliterature, direct and short-term memory impairment,
attention disorders, slowed thought processes and executive
function impairment, including working memory efficiency,
are emphasized [9, 15, 16].

‘Cognition’ may be interpreted as a group of functions
including the ability of humans to orientate themselves,
gain information about themselves and the world, as well as
the working memory, visual and verbal memory, attention,
deduction, problem solving and social functioning ability
[9, 17].

Cognitive deficits objectively observed and subjectively
experienced in patients have a significant impact on their

quality of life. They often affect their personal, social and
professional life. The level of cognitive functioning may be
influenced not only by certain diseases, including emotional
disorders, but also by such variables as age, level of education,
sense of well-being during examination, or experienced
pain [18].

The study was inspired by observations of patients with
both borreliosis and neuroborreliosis who often reported
many complaints, such as deterioration of psychical well-
being including negative mood, recurrent anxiety, less
efficient mnemonic processes and attention.

OBJECTIVE

The aim of the study was analysis of the selected aspects of
functioning in patients with borreliosis and neuroborreliosis
in relation to the frequency of the occurrence of cognitive
deficits, as well as depressive and anxiety disorders,
particularly associated with stress, i.e. adaptive disorders
and situational reactions.

MATERIALS AND METHOD

The study was carried out in patients hospitalized at the
Department of Infectious Diseases, Specialistic Hospital
No 1 in Bytom, Poland, between 2005-2012. The LB and
neuroborreliosis was diagnosed in all patients on the basis
of a standardized interview, physical examination and the
results of laboratory tests, according to the current criteria [2,
3]. Serological tests were performed using the enzyme-linked
immunosorbent assay (ELISA) and confirmed using western
blotting. Neuroborreliosis was diagnosed on the basis of the
cerebrospinal fluid test and proving intrathecal synthesis of
anti-Borrelia burgdorferi antibodies.

A total of 121 patients (61 females, 60 males) aged 18-
65, mean age 46 years, were enrolled into the study. All
patients were diagnosed with late-stage LB (mean duration of
infection — 2.5 years): 46 patients (38%) with Lyme arthritis
and 75 patients (62%) with neuroborreliosis. The group of
patients with Lyme arthritis consisted of 31 females and
15 males, and the group with neuroborreliosis consisted of
30 females and 45 males. The groups were comparable in
terms of age.

Patients with severe chronic somatic diseases (mainly
cardiovascular, metabolic and degenerative diseases) and
with severe mental illnesses diagnosed prior to the known
or probable infection with Borrelia burgdorferi, which
could significantly affect the results of the analysis, were
excluded from the study. The majority of them were patients
with Lyme arthritis. All individuals were tested prior to
antibiotic therapy. Evaluation of the cognitive and emotional
functioning of patients was performed on the basis of a
standardized interview and test methods, such as Mini-
Mental State Examination (MMSE), the Clock Drawing Test
(CDT) and the Beck Depression Inventory (BDI).

Each patient underwent a standardized interview which
included questions concerning past and current well-
being, deterioration of mood, sleep disorders, decreased
appetite, panic attacks and general anxiety with fear about
the future (particularly about the health condition). The
patients were also asked to subjectively evaluate the level of
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cognitive functioning, mainly memory and attention. ICD-10
diagnostic criteria were used for evaluation of the frequency
of the occurrence of neurotic disorders (adaptive disorders
and situational reactions in particular) [19].

The MMSE scale is a screening test which serves for the
general assessment of cognitive functioning. It includes,
among others, a brief assessment of orientation, direct and
long-term memory, attention, calculation, naming, repetition
and complex commands [20, 21].

The Clock Drawing Test (CDT) checks cognitive and
executive functions (particularly visual-spatial ability,
planning and abstract thinking) using visual-spatial tasks.
There are many different ways to evaluate CDT, both qualitative
and quantitative. In the presented study, the Shulman scoring
system was used [22]. Evaluation of cognitive functions was
performed on the basis of the results of MMSE and CDT.
Screening for depression was performed using BDI, which
is a universally recognized screening tool [23].

All patients with abnormal test results were provided with
psychoeducation and informed about further actions.

In the case of abnormalities, the test results were consulted
at the Clinical Department of Psychiatry in Tarnowskie
Gory, Medical University of Silesia, Katowice. The presented
psychological tests were performed after receiving a patient’s
consent, and formed a part of routine diagnostics of LB
late stage.

The obtained results were analyzed statistically by
calculating mean values (X) and the percentage (%). The
statistical significance of the differences between analysed
groups was evaluated using Student’s t-test for independent
groups. The results were considered significant at p <0.05.

RESULTS

In the examined group, cognitive disorders occurred
statistically significantly more often in patients with
neuroborreliosis (14.7%) than in patients with Lyme arthritis
(4,3%) (Table 1). In some patients, various types of disorders
coexisted. The difference is particularly evident when data
are analysed separately by gender - the group of females
with neuroborreliosis and the group of males with the same
diagnosis demonstrated cognitive deficits significantly more
often (23.3% and 8.9%, respectively), compared to groups
of patients with Lyme arthritis (6.5% in females and no
cognitive deficits in males) (Tab. 2).

Table 1. Frequency of cognitive and/or depressive and/or anxiety
disorders occurence in patients with Lyme arthritis or neuroborreliosis

Patients with
neuroborreliosis

Patients with
Lyme arthritis

% (n) 100 % (46) 100 % (75)
4.3% (2) 14.7% (11)
Cognitive disorders
p < 0.05
39.1% (18) 50.7% (38)
Depressive disorders
NSD
32.6% (15) 44% (33)
Anxiety disorders
NSD
30.4% (14) 18.7% (14)
Patients without disorders
NSD

NSD - no statistically significant difference

Table 2. Frequency of cognitive and/or depressive and/or anxiety
disorders occurrence in women and men with Lyme arthritis or
neuroborreliosis

Females with Females with Males with Males with
Lyme arthritis  neuroborreliosis ~ Lyme arthritis ~ neuroborreliosis
% (n) 100% (31) 100% (30) 100% (15) 100% (45)
Cognitive 6.5% (2) 23.3%(7) 0% (0) 8.9% (4)
disorders
p <0.01 NSD
Depressive 1 996 (13) 60% (18) 33.3% (5) 44.4% (20)
disorders
NSD NSD
Anxiety 29% (9) 36.7% (11) 40% (6) 48.9% (22)
disorders
NSD NSD
Patients
without 32.3% (10) 10% (3) 26.7% (4) 24.4% (11)
disorders
NSD NSD

NSD - no statistically significant difference

A significantly higher percentage of depressive disorders
was also noted in the group of males and females with
neuroborreliosis (50.7%), compared to the group of patients
with Lyme arthritis (39.1%) (Tab. 1). The symptoms of
depression were particularly frequent in the females
with neuroborreliosis (60%). In the group of males with
neuroborreliosis, depressive disorders were also more
frequent than in the group of males with Lyme arthritis,
but the difference was not as significant as in the females
(Tab. 2). The severity of depression measured by BDI was
mild or moderate in most cases (Tab. 3).

In the examined group, more patients with neuroborreliosis
(ca. 44%), both in females (36.7%) and males (48.9%),
demonstrated anxiety disorders (Tab. 1, 2).

One-third of all patients with Lyme arthritis (30.4%)
showed no cognitive abnormalities or emotional disorders.
In the group of patients with neuroborreliosis, only one-
fifth did not show any deficits (18.7%) (Tab. 1). Cognitive or
emotional disorders were particularly frequent in females
with neuroborreliosis, in whom no abnormalities were found
in only in 10% (Tab. 2).

The obtained results showed a higher frequency of affective
disorders compared to cognitive deficits, both in patients
with Lyme arthritis and neuroborreliosis (Tab. 1).

DISCUSSION

The mechanism of the occurrence of neuropsychological
deficits and psychopathological symptoms associated with
LB and neuroborreliosis has not as yet been completely
explained. They are considered to be connected with
immunological, toxic and metabolic processes which take
place in the involved system [24, 25, 26].

Diagnosing of LB or neuroborreliosis is a long-lasting
process for many patients suffering from physical complaints;
italso involves troublesome medical procedures. Diagnosis of
neuroborreliosis usually entails more serious consequences
than in the case of Lyme arthritis. Treatment schedules of
LB involve antibiotic therapy for a few weeks [27, 28, 29,
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Table 3. Severity of depression according to BDI in males and females with Lyme arthritis or neuroborreliosis

Females with Lyme arthritis ~ Females with neuroborreliosis Males with Lyme arthritis Males with neuroborreliosis
% (n) 100% (31) 100% (30) 100% (15) 100% (45)
No depression 64.5% (20) 53.3% (16) 66.7% (10) 60% (27)
Severity of  Mild depression 16.1% (5) 26.7% (8) 6.7% (1) 22.2% (10)
:cecporre;isr:c;” Moderate depression 16.1% (5) 10% (3) 26.6% (4) 13.3% (6)
to BDI Severe depression 3.3% (1) 10% (3) 0% (0) 4.5% (2)
All patients with depression 35.5% (11) 46.7% (14) 33.3% (5) 40% (18)
Table 4. Mean point values (X) obtained in psychological tests by patients with LB
Patients with Patients with Females with Females with Males with Males with
Lyme arthritis neuroborreliosis Lyme arthritis neuroborreliosis Lyme arthritis neuroborreliosis
MMSE 28.58 2833 28.64 28.2 28.46 2842
coT 0.06 0.17 0.09 0.26 0 0.11
BDI 10.26 11.62 10.06 13.26 10.66 10.53

30, 31], and as a result, some patients might demonstrate
reactive symptoms associated with the disease itself, as
well as the duration and monotony of treatment [32, 33,
34]. Mild depressive or anxiety disorders interpreted as
situational reactions (often with depressive mood) are among
the most frequent abnormalities, which was also proved by
the presented study. Similar observations were made by
American researchers who noted depressive disorders and
general anxiety disorder (GAD) in 49% of patients with
LB [35].

Studies concerning comorbidity of LB or neuroborreliosis
and affective disorders and cognitive deficits are relatively
uncommon in the literature and some of them include case
studies. Oglodek et al. described mental disorders with
depression asa main symptom in a patient with comorbidity of
LB and psoriasis [36]. Another case concerned LB with cardiac
manifestations: a patient demonstrated depressive disorders
along with emotional lability, memory and attention deficits.
After treatment, the cardiac manifestations disappeared,
while mental disorders only improved [37]. Helon et al.
described a patient with neuroborreliosis with disorders of
consciousness, psychomotor agitation, behavioural disorders
with aggression, and depressive disorders [38].

The presented study showed that patients with
neuroborreliosis are at the highest risk of depressive, anxiety
or cognitive disorders. Women in particular are susceptible
to depressive disorders. Gender bias in chronic Lyme disease
was presented by Stricker et al. [39], while Gustaw et al.
analyzed a group of 33 patients in the early, acute stage of
neuroborreliosis. Mild depressive disorders were observed in
50% of the patients, and deterioration of memory functions
and mental processes in more than 21% [40]. The analysis by
Czupryna et al. concerning patients with neuroborreliosis,
mainly in the late stage, showed symptoms of depression
in nearly 37% of patients, attention disorders in 30% and
memory disorders in almost 29% of patients [41]. The
patients in the late stage of LB also constituted the majority
of patients with various mental disorders associated with
LB, including affective and cognitive disorders, described
by Rudnik et al. [42].

The frequency of depressive and anxiety disorders
demonstrated by presented patients corresponds with the
data found in the literature, which prove that the more

they are exposed to diseases with a high level of pain and
long-term hospitalization, the more often they complain
of deterioration of psychomotor functioning. The most
frequent complaints include negative mood, anhedonia, the
feeling of helplessness and hopelessness, irritability and fear
about the future (particularly about the health condition).
Blanc et al. pay attention to psychopathological symptoms
other than depressive disorders and manic episodes, such
as paranoid, catatonic and schizophrenic symptoms,
hallucinations, aggression, panic attacks and obsessive-
compulsive disorders which may occur in patients with LB
or neuroborreliosis [43].

Cognitive functioning impairment in patients with LB, in
particular those with neuroborreliosis, may be interpreted
as a natural course of the infection of the nervous system.
However, it should be emphasized that direct, short-term and
working memory deficits and attention disorders which are
observed in different groups of patients usually coexist with
mood and anxiety disorders. As a result, it may be assumed
that a part of cognitive disorders found in the examined
patients belongs to the clinical picture of depression or
anxiety disorders. This hypothesis entails vital therapeutic
and prognostic implications. Westervelt et al. emphasize
that neuropsychological deficits occur both in patients with
neuroborreliosis confirmed by laboratory tests and imaging
studies, and also in patients with no abnormalities in the
above tests [44]. In the current study 30.4% of patients with
Lyme arthritis and 18.7% with neuroborreliosis showed no
cognitive or affective disorders. Juchnowicz et al. analyzed
the occurrence of mental disorders in patients with Lyme
arthritis and neuroborreliosis prior to antibiotic therapy
and 6 months after the end of the therapy. The results of the
study were very interesting: prior to the therapy, depression
was found in 15.6 and 5% of patients, anxiety disorders in
5.2 and 5%, and mild cognitive disorders in 37.7 and 55% of
patients, respectively. These values decreased after therapy.
In the group of patients with Lyme arthritis only 10.4% of the
patients did not show any mental disorders, while all patients
with neuroborreliosis demonstrated some abnormalities. In
both groups, a significant increase in organic mood disorders
was observed at 6 months after the end of therapy: from
14.3-75.3% and from 25-80% in patients with Lyme arthritis
and neuroborreliosis, respectively. These changes may result
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from both mild encephalopathy and infection of the nervous
system associated with LB [45].

The presented study is a contribution to the further analysis
of the occurrence of cognitive, depressive and anxiety
disorders in patients with LB and neuroborreliosis. The next
step should involve applying more advanced tests for the
evaluation of cognitive disorders than the screening tests
used in this study, the selection of methods which will enable
selective focusing on cognitive deficits. Also, the hypothesis
assuming better social awareness of LB acquired over time
and its impact on the occurrence of depressive and anxiety
disorders in patients with LB should be verified.

The obtained results suggest the necessity of taking into
account the possibility of the occurrence of mental disorders
in diagnostics and therapy of LB.

An attempt of treatment is the natural consequence of
epidemiological studies. The evaluation of the influence
of antidepressant or anti-anxiety treatment on cognitive
disorders is currently planned in the above group of patients.
Creating a treatment schedule improving the quality of life
and functioning of patients would be an important change
in the standard of care in patients with LB.

CONCLUSIONS

1. In patients with LB, particularly those with neuroborreliosis,
anincreased frequency of depressive and neurotic disorders
is observed.

2. Neurotic disorders, mainly adaptive, are most common in
men with LB, while depressive disorders are more frequent
in women.

3. In patients with neuroborreliosis, particularly in women,
an increased frequency of cognitive deficits is observed.
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