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Abstract:

Introduction:  Lyme  disease  is  an  infectious  disease  caused  by  Borrelia  bacteria.  Characteristic
symptoms  are  erythema  migrans,  facial  nerve  palsy,  aseptic  meningitis,  acquired  heart  blocks,
chronic arthritis and radiculitis. The psychiatric manifestations of Lyme disease  are known. They
include cognitive, emotional and behavioral symptoms and syndromes.
Purpose: The aim of the review was to present psychiatric disorders caused by Borrelia infection.
State of knowledge:  There are three basic types of infections causing neuropsychiatric symptoms:
the  meningovascular  form associated  with  cerebrovascular  infarcts;  infection  within  the  central
nervous system which is the atrophic form of Lyme meningoencephalitis  and is associated with
cortical atrophy, gliosis and dementia and the last is infection outside the CNS causing immune and
other effects within the CNS that contribute to neuropsychiatric symptoms. A range of psychiatric
manifestations  of  borreliosis include  psychosis,  sleep  disorders,  anxiety  disorders,  depression,
obsessive-compulsive disorder, intrusive symptoms, cognitive impairments and rapidly developing
dementia. 
Summary: Lyme disease is a common problem in medical practice of many health professionals. It
is important that physicians of different specialties, including psychiatrists, consider Lyme disease
in differential diagnosis. Appropriate pharmacotherapy can stop the progression of the disease and
improve the patient's quality of life.
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Introduction: 
Lyme disease (borreliosis) is an infectious disease caused by Borrelia  burgdoferi, Borrelia garinii,
Borrelia afzelii, Borrelia lusitaniae and other spirochetes. [1] It is a zoonosis, a disease that exists in
animals like deers, sheeps and rodents and is transmitted by Ixodes ricinus and Ixodes persulcatus
ticks. [1,2] The number of patients  is constantly increasing. [2]  Lyme disease is a multistage and
multisystem disorder. Predominantly affects the skin, but also involves the joints, cardiovascular
system and nervous system. [3] Characteristic symptoms of boreliosis are erythema migrans, facial
nerve palsy, aseptic meningitis, acquired heart blocks, chronic arthritis and radiculitis. The disease
may  be  associated  with  less  characteristic  symptoms  like  weakness  and  fatigue,  memory
impairment, sleep disorders, difficulties in concentration. [1] 

Early localized infection

Lyme disease usually proceeds in stages characterized by different clinical symptoms. In the early
phase it  is  most  often  manifested  by a  primary change -  erythema migrans,  the most  common
pathognomonic early symptom of borreliosis, or rarely borrelial lymphocytoma. Erythema occurs 3-
30 days (usually 7 days) after the bacteria penetration and migrates from the reddened lump at the
bite of the tick, changes into a ring-shaped, flat enlarging, more than 5 cm in diameter lesion with a
brighter  spot in the center.  Another type of primary change is  borrelial lymphocytoma -  painless,
red-blue bump, most often  localized  on the ear lobe, nipple or scrotum. In the same time patient
may  suffer general  symptoms like  weakness,  fever  and enlargement  of  the  local lymph nodes.
Erythema migrant usually disappears spontaneously within 3-4 weeks without any treatment. [1,2]

Early disseminated infection

Within a few weeks or few months the transmission  via blood and lymphatic vessels to various
organs may be observed. Numerous secondary annular lesions appear on the skin, which are usually
smaller  than  the  original  one.  Patients  present  cardiac  symptoms,  like  atrio-ventricular  block,
changes in the eye - iritis or uveitis and neuroborreliosis symptoms including meningitis symptoms
-  fever,  headache,  stiff  neck,  stimuli  hypersensitivity,  Brudzinski’s  signs,  Kernig's  sign),  facial
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nerve palsy or other cranial nerves paralysis, as well as symptoms of peripheral neuritis. Arthritis is
often observed. Borreliosis usually affects knees, ankles and elbows. [1,4]

Late disseminated infection

After  several  months or  years  untreated  or  inadequately  treated  patients may  develop  chronic
symptoms. Among them acrodermatitis chronica atrophicans (ACA) should be mentioned.  ACA
rush is most evident on the extremities. It begins with an inflammation with bluish red discoloration
and swelling, and concludes several months or years later with an atrophic phase when skin is thin
with purple discoloration, deprived of hair. Chronic arthritis is also typical of late Lyme disease. It
is usually  mild inflammation of muscles, bursa or tendons. Attention should be  given to chronic
neuroborreliosis,  which  is  manifested  by  radiculitis,  peripheral  neuropathy  and  chronic
encephalomyelitis. [4]  In rare cases, untreated Lyme disease may cause psychiatric disorders.  A
broad range of findings associated with Lyme disease include psychosis, sleep disorders, anxiety
disorders, depression, obsessive-compulsive disorder, intrusive symptoms, cognitive impairments
and rapidly developing dementia. [5]

Purpose: The aim of the review was to present psychiatric disorders caused by Borrelia infection.

State of knowledge:

Main mechanisms causing psychiatric manifestations 

Borreliae bacteria cause  chronic infections. They evade and suppress the immune system,  that is
why inflammation can persist without adaptive immunity. There are three basic types of infections
causing  neuropsychiatric  symptoms:  the  meningovascular  form associated  with  cerebrovascular
infarcts; the second is infection within the central nervous system which is the atrophic form of
Lyme meningoencephalitis  and is associated with cortical atrophy, gliosis and dementia and the
third is infection outside the central nervous system causing immune and other effects within the
central  nervous  system  that  contribute  to  neuropsychiatric  symptoms.  Patient  suffering  from
borreliosis with neuropsychiatric symptoms may have one or more than one of these three types of
infections.  [5,6]

Borreliosis and depression

Although  depression  is  not  prevalent  in  the  early  stages  of  Lyme disease in  patients  who are
diagnosed and treated early and effectively,  in the later  stages of  borreliosis,  the prevalence of
depression is significantly higher. It is estimated there are possibly over 1200 Lyme and associated
diseases suicides in the US per year. [7]  In the research conducted by Bransfield in 2018, authors
analyzed  retrospective  LD  chart  reviews and  compared  50  homicidal  with  50  non-homicidal
patients diagnosed with Lyme borreliosis  in terms of  some symptoms and syndromes. In the first
group before infection 6% reported depression while post infection 98%. In the second group (non-
homicidal patients) it was 0% pre infection and 76% post infection. Furthermore in both groups
symptoms  like  sudden  abrupt  mood  swings,  anhedonia,  decreased  libido were  significantly
increased post infection. [8]

Borreliosis and symptoms of psychosis

There are some case reports of patients diagnosed with Lyme disease who developed psychosis
symptoms such as hallucinations, delusions, disorientation in time and space, associative thinking,
depersonalization,  derealization and  dissociative  episodes.  [8,9,10]  Pharmacotherapy including
psychotropics  and  antibiotics  may  help  improve  functioning  and  prevent  further  disease
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progression. [5]

Borreliosis and different psychiatric conditions

The  psychiatric  manifestations of  Lyme  disease may  be  cognitive,  emotional and  behavioral.
Symptoms and syndromes can be associated with almost any diagnosis in the ICD 10 or DSM 5
classification. [5]  Sleep disorders acquired as a result of Lyme disease are quite significant and
include early, mid and late insomnia, non-restorative sleep, restless leg, paroxysmal nocturnal leg
movements, obstructive and central sleep apnea, nightmares, circadian rhythm shift and narcolepsy
with sleep attacks, cataplexy, sleep paralysis and hypnagogic hallucinations. [11] Different types of
anxiety  may  be  caused  by borreliosis.  An early  manifestation  of  hyperarousal  may  present  as
hypervigilance or low frustration tolerance. Further symptoms may then include mixed anxiety or
different  anxiety  disorders,  such as  panic  disorder,  social  anxiety  disorder,  generalized  anxiety
disorder,  obsessive  compulsive  disorder  and  posttraumatic  stress  disorder.  [8]  Obsessive
compulsive disorder has been reported with Lyme disease. This condition can have an autoimmune
pathophysiology and can have a very sudden onset.  Type of symptoms  that  may be present with
obsessive compulsive disorder are intrusive symptoms. They are also associated with posttraumatic
disorder. Intrusive symptoms include aggressivness, altered sexual imagery,  bizarre and horrific
image. [5,8,12]  Among cognitive impairments connected with Lyme disease it is necessarily to
mention  memory  loss,  attention  and  concentration  impairments,  memory  complaints,  mental
fatigue, difficulty finding words, confusion, inattention, a conference presentation with impairments
of reasoning, memory and attention with speaking, listening, reading and/or writing. The infections
can  contribute  to  a  more  rapidly  developing  dementia—the  meningovascular  form  with
cerebrovascular  infarcts  and  the  atrophic  form  with  meningoencephalitis,  cortical  atrophy  and
gliosis. [13] In children suffering from Lyme disease following symptoms can be observed: short-
term memory problems, schoolwork deterioration, brain fog, distractibility, word-finding problems,
sensory hypersensitivity, word-finding problems, dyslexia symptoms. [14]

Summary:  Lyme disease is a common problem in medical practice of many health professionals.
The infection can cause many nonspecific symptoms. Because of that, it is often diagnosed at a late
stage. It is important that physicians of different specialties, including psychiatrists, consider Lyme
disease  in  differential  diagnosis. The  use  of  appropriate  pharmacotherapy  including antibiotics
acting  on  Borrelia  bacteria  can  stop  the  progression  of  the  disease,  significantly  improve  the
patient's quality of life and enable him or her to return to social functions.
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