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Lyme Disease
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ABSTRACT

Lyme disease (LD) is caused by the spirochete, Borrelia burgdorferi sensu lato complex. Humans are infected by a tick
bite to the skin. This disease is a non-contagious infectious disease. It has been known since the 19t century. LD has a
worldwide distribution. It is endemic in Europe, North and South America. There are case reports since 1990 in Turkey.
The clinical presentation varies depending on the stage of the disease. Lyme disease is classified into three stages: early
localized disease, early disseminated disease, and late disease. The main manifestation of the early stage of the disease
is erythema migrans (EM). The disease affects many systems. In all of the clinical presentations, most patients with Lyme
disease have resolution of their clinical symptoms when treated with appropriate antimicrobials but recurrence, chronic
Lyme borreliosis or post-Lyme syndrome can also be seen. The diagnosis of LD is based on epidemiological, clinical and
laboratory findings. Treatment depends on the stage of the disease. Doxycycline, amoxicillin azithromycin, cefuroxime
axetil, erythromycin, ceftriaxone, cefotaxime and crystalline penicillin are used for treatment. LD can be prevented by
reducing contact with ticks. There is no vaccine for the disease. J Microbiol Infect Dis 2014, Special Issue 1: S32-540
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Lyme Hastalig:

OZET

Lyme hastaligi (LH) Borrelia burgdorferi sensu lato complex adi verilen spiroketler tarafindan olusturulur. insanlar kene
1singi ile enfekte olur. Hastalik insanlar arasinda bulasici degildir. Ondokuzuncu yizyildan beri bilinen hastalik tim
Diinya'da yaygindir ve Avrupa, Kuzey Amerika ve Giiney Amerika'da endemiktir. Turkiye'de 1990°dan beri olgu sunulari
yapilmaktadir. Hastaligin klinigi evresine gore degisir. Hastalik G¢ evreye ayrilir: erken lokalize hastalik, erken yaygin
hastalik ve geg hastalik. Erken evrenin ana bulgusu eritema migranstir. Hastalik pek ¢ok sistemi tutabilir. Klinik tabloya
bagli olmaksizin hastalarin cogunun semptomlari uygun antibiyotik tedavisi ile dizelir. Ancak rekdrrens, kronik Lyme
borreliyozu veya post-Lyme sendromu da gérilebilir. Hastaligin tanisi; epidemiyolojik, klinik ve laboratuvar bulgular ile
konur. Tedavi hastaligin evresine baghdir. Doksisiklin, amoksisilin, azitromisin, sefuroksim aksetil, eritromisin, seftriakson,
sefotaksim ve kristalize penisilin tedavide kullanilabilir. Kene temasi azaltilarak hastaliktan korunulabilir. Hastaligin asisi
yoktur.

Anahtar kelimeler: Lyme hastaligi, kene, zoonozlar

INTRODUCTION be designated as manifestations of LB.4 In 1977,
in Lyme city of USA, the association of ECM and
arthritis was observed in young patients. This asso-
ciation was called Lyme disease. In 1982, Burgdor-
fer et al. noticed the presence of spirochetes in the
gut of ticks of the Ixodes dammini species, which
were called Borrelia burgdorferi sensu lato. Later,
through polymerase chain reaction (PCR), DNA
sequences of Borrelia burgdorferi (B. burgdorferi)
were detected from patients with LD. Considering
the not always chronic evolution of the disease,

Lyme disease (LD) or Lyme borreliosis (LB) is
caused by the spirochete, Borrelia burgdorferi sen-
su lato complex. Humans are infected by a tick bite
to the skin. This disease is a non-contagious infec-
tious disease.'3 Cases that were reported in Europe
as Bannwarth syndrome (painful radiculitis, cranial
neuritis and lymphocytic meningitis), acrodermati-
tis chronica atrophicans, erythema chronicum mi-
grans (ECM) in the 19" century can retrospectively
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Detmar et al. proposed in 1989 that the best desig-
nation for this disease was erythema migrans (EM)
and not ECM."5

MICROBIOLOGY

B. burgdorferi sensu lato complex are fastidious,
gram-negative, microaerophilic, vigorously motile,
corkscrew-shaped bacteria that replicate slowly.
The bacteria require special media to grow. The or-
ganism has been subclassified into more than 20
species: Of these species, five genospecies pre-
dominate as human pathogens: a) B. burgdorferi
sensu stricto b) B. garinii c) B. afzelii d) B. spielmanii
and e) B. bavariens. Borrelia valaisiana, B. lusita-
niae have also been isolated or detected by PCR in
specimens from small numbers of patients. In the
US, B. burgdorferi sensu stricto is the only species
found. All of the species are present in Europe.'¢8
B. burgdorferi sensu stricto, B. garinii ve B. afzelii
were isolated in ticks collected from Istanbul and
Thrace regions in Turkey.® Different genomospecies
are associated with increased certain specific mani-
festations of LD. B. burgdorferi sensu stricto causes
arthritis, while B. garinii is associated with an in-
creased risk of neurologic manifestations of LD.®°
B. burgdorferi may be isolated from skin, blood,
synovial fluid or cerebrospinal fluid of patients. The
biodiversity of strains that are isolated from skin is
greater than others."

EPIDEMIOLOGY

LB has a worldwide distribution. The disease is en-
demic in Europe, North and South America. Cur-
rently more than 20.000 cases have been noted
yearly, making Lyme disease the most common
vector borne infection in the United States."®'2 In
Europe, the highest estimates of the prevalence and
incidence of Lyme disease are reported from central
Europe and Scandinavia, particularly from Austria,
Germany, Sweden and Slovenia.™"” Although, the
exact prevalence of the disease is unknown in Tur-
key, there are case reports since 1990.'®2° B, burg-
dorferi seropositivity is 6-44% in high risk groups,
while it is 2-6% in the general population.?*?* In
Lyme disease-endemic states of the US where the
epidemiologic purpose might primarily be to monitor
geographic, clinical, and demographic trends, in-
tensive statewide surveillance is not essential. Most
cases are reported among people aged 5-14 years
and 50-59 years. 62528

B. burgdorferi is transmitted by various Ixodid
ticks .The risk of infection is highly variable depend-

ing on the density of infected ticks and on their feed-
ing habits and life cycle; these have evolved differ-
ently in different geographic locations, a fact which
is believed to explain the geographic and seasonal
distribution of Lyme disease."%%"2° Although ticks of
the genus Ixodid may be seen throughout Turkey,
they are generally seen in northern Anatolia.'®

Ticks have three life stages: larva, nymph and
adult, each lasting one to two years. Larvae emerge
from eggs laid in spring, attach to small vertebrates
and are usually not infected with B. burgdorferi. The
tick may become infected at any stage of its life cy-
cle by feeding on a host that is a natural reservoir
for B. burgdorferi. Larvae transform into nymphs,
and during the subsequent spring and summer, the
nymphs feed for the second time. In most cases itis
the bite of a nymph that transmits B. burgdorferi to
people. In late summer the nymphs transform into
adult forms. Adult females, which stay attached to
large animals like deer or sheep throughout the win-
ter. They lay eggs and they die. The next spring a
new life-cycle that lasts 2 years begins.361230

Transmission of B. burgdorferi occurs through
injection of tick saliva during feeding. An infected
tick generally must feed for 48-72 hours or longer to
transmission. The bacteria live in the mid-gut of the
tick, which needs to become engorged with blood
before the bacteria migrate to the salivary glands
and the saliva. Tick bites are painless and many pa-
tients do not recall having had contact with ticks."61°

CLINICAL PRESENTATION

The clinical presentation is variable and changes
according to the stage of the disease. Lyme disease
is classified into three stages: early localized dis-
ease, early disseminated disease, and late disease
(Table 1). Despite this clinical division, it is possible
to observe clinical manifestations of the different
clinical stages of the disease concomitantly. Lyme
disease most frequently appears in spring, summer
and early autumn. The main manifestation of the
early stage of the disease is EM, reported in 60-
83% of patients. It is pathognomonic."¢303" EM can
occur at the site of the tick bite and in any part of
the skin. In adult patients erythema migrans is most
often located on the legs and feet; in children, the
upper part of the body is more frequently affected
than in adults. EM appears 3 to 30 days after the
bite. This manifestation is initially characterized by
erythematous macules or papules, which increase
in size, forming isolated or multiple plaques with
discontinuous edges and central clearing, cyanotic
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and or scaly, which expands centrifugally. The di-
ameter of EM may range from a few centimeters to
more than a meter. Generally, the lesion is asymp-
tomatic, but can be hot to the touch, and patients
often describe it as burning or occasionally itching
or painful. Sometimes, the centers of these lesions
may have vesicular or necrotic areas. In the US,
the skin lesion is frequently accompanied by flu-like

Table 1. Clinical presentations of Lyme disease

symptoms, such as malaise and fatigue, headache,
arthralgia, myalgia, and fever, and by signs that sug-
gest dissemination of the spirochete. There may be
regional lymphadenopathy, stiff neck, splenomegaly
and signs of meningeal irritation. Early lesions of
LD may disappear without treatment and manifes-
tations of the second and third stage can appear
months or years after initial infection."2612.16.3233

Type of infection Early infection

Late infection

System Localized (Stage1) Disseminated (Stage2) Stage 3
Ervthema chronicum Acrodermatitis chronic atrophicans
. Erythema M Scleroderma plaque Lichen sclerosus (LS)
Skin - . migrans ) AT
chronicum migrans . anetodermia Atrophoderma of Pasini-Pierini
Lymphocytoma cutis
granuloma annulare
Fever Fever
General Malaise Malaise
Fatigue Fatigue
Regional .
Reticuloendothelial lymphadenopathy Regional lymphadenopathy

splenomegaly splenomegaly

Encephalitis

cranial nerve palsies

Multifocal encephalitis Encephalopathy

Headache meningitis Demyelinating disease Bannwarth'’s
Neurologic signs of meningeal Myelitis syndrome Ataxic gait
irritation Banwarth’s syndrome Subtle mental disorder Polyneuropathy
Pseudotumor cerebri Spastic paraparesis
Cerebellar ataxia
Myalgia or arthralgia
. Brief arthritis attacks Periostitis or joint subluxations below
Myalgia or I I
Musculoskeletal arthralgia Osteomyelitis acrodermatitis
Myositis Chronic and erosive arthritis
Panniculitis
Conjunctivitis

Optic nerve neuropathy
Iridocyclitis-panophthalmitis

Blindness

Ophthalmic Diplopia

Argyll-Robertson pupil
Claude Bernard-Horner

syndrome

Atrioventricular blocks
Ventricular repolarization

Heart disturbances

Pancarditis

Left ventricular dysfunction

Erythema migrans lesions from infection by B.
burgdorferi sensu stricto last longer and are more
exuberant with systemic manifestations, when
caused by B. afzelii and B. garinii, manifestations
are often shorter with fewer frequent local symp-

toms and are rarely accompanied by systemic in-
volvement."

In early disseminated Lyme disease stage;
within several days to weeks of the onset of the ini-
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tial EM lesion, new EM lesions may develop, result-
ing from dissemination of bacteria. These lesions
may appear with the primary lesion or after its dis-
appearance, and usually smaller than, the primary
lesion. Another important cutaneous manifestation
of the initial phase of LD is lymphocytoma cutis. It is
also called lymphadenosis benigna cutis. It is clini-
cally characterized by a single erythematous nodule
or plaque, 1 to 5 centimeters in diameter, usually
located on the face, pinna, scrotal bag or mammary
areola. Lymphocitoma is often associated with in-
fection by B. afzelli and garinii and more frequent in
European patients.'®

Other common manifestations of early dissemi-
nated Lyme disease are neurologic manifestations.
These occur in 15-25% of the cases. The most com-
mon disorders are encephalitis, cranial nerve pal-
sies, meningitis and myelitis. In Europe, the most
common neurologic manifestation is Banwarth’s
syndrome. Bell’s palsy, caused by VIl cranial nerve
involvement, is the most frequent manifestation of
neuroborreliosis in children and adolescents and
may occur in up to 50% of the cases. Facial palsy
may occur alone, and in rare instances, it may be
the presenting manifestation of the disease. Other
pairs of cranial nerves may also be affected. Pseu-
dotumor cerebri and cerebellar ataxia can also oc-
cur. Eye problems in Lyme borreliosis seem to be
very rare and are usually associated with other
signs of the disease more frequently in European
patients. Ocular involvement in Lyme borreliosis is
symptomatic and a routine ophthalmologic evalua-
tion is not necessary for adult patients. There are
case reports of iritis followed by panophthalmitis,
choroiditis with exudative retinal detachments, or
interstitial keratitis, conjunctivitis, optic nerve neu-
ropathy and diplopia. In children, blindness can
develop. Argyll-Robertson pupil, Claude Bernard-
Horner syndrome, chronic intraocular inflammation
and intraorbital myositis can also be observed.'7:343%

In meningitis, symptoms may fluctuate. Pa-
tients usually have neck stiffness only on extreme
flexion. Kerning’s and Brudzinski signs are not pres-
ent. Sometimes meningitis is accompanied by pap-
illedema and increased intracranial pressure. Fever,
myalgia, arthralgia, headache, and fatigue are also
common in this stage.!" 12

Cardiac involvement is found in 6-10% of the
cases, mainly in patients infected with B. garinni
and B. afzelii within one to two months after infec-
tion. Lyme carditis is characterised by changing
atrioventricular blocks (first degree, Wenckebach or
complete) as a result of conduction disturbances.

Also pancarditis and left ventricular dysfunction can
be seen. The patients don’t have heart murmurs.
Cardiac involvement can cause death."7%6:3"

Articular involvement which is more frequent
in infection by B. burgdorferi sensu strict and is
usually monoarticular or oligoarticular and affects
the large joints, particularly the knee. The arthritis
occurs weeks to months after the initial infection.
There is edema and pain. Although Lyme arthri-
tis can be difficult to be distinguished from septic
arthritis, the intense pain associated with a septic
arthritis is usually not present. Joint fluid analyses
frequently reveal strikingly elevated joint leukocyte
counts with both diseases. In most patients who de-
velop arthritis, erythema migrans never develops.
Panniculitis, osteomyelitis and myositis, periostitis
or joint subluxations below acrodermatitis can also
occur. The course of Lyme arthritis is very variable,
usually recurrent, and can last several years. In the
beginning the attacks of arthritis are frequent and
short, later they may be longer. Chronic and ero-
sive arthritis can be observed in untreated patients
and they can lead to the progressive destruction of
cartilage and bone. However, even in untreated pa-
tients, intermittent or persistent arthritis usually re-
solves completely within several years. In European
patients, articular manifestations are less frequent
and the symptoms are more subtle. 612253839

Other clinical manifestations are mild or re-
current hepatitis, nonexudative sore throat, non-
productive cough, orchitis, microscopic hematuria
or proteinuria in second stage LD." In late-stage
borreliosis, characteristic skin changes called acro-
dermatitis chronica atrophicans (ACA) or Pick-Herx-
heimer disease may occur. Acrodermatitis chronica
atrophicans is generally associated with infection
by B. afzelii. It is a relatively frequent chronic skin
manifestation of Lyme borreliosis that does not re-
solve spontaneously. Clinically, it begins with an
erythematous plaque, progressing to cutaneous at-
rophy and prominent blood vessels, located mainly
in the extensor sites of the hands and feet. Face
and trunk may also be affected. In addition to these
lesions, scleroderma plaque, lichen sclerosus (LS),
anetodermia, atrophoderma of Pasini-Pierini (APP),
and granuloma annulare may occur."21

Multifocal encephalitis, encephalopathy, demy-
elinating disease, Bannwarth’s syndrome, ataxic
gait, subtle mental disorder, spastic paraparesis
and polyneuropathy are also manifestations of late
Lyme disease.®'? Although there are case reports
that the congenital disease is caused by Lyme dis-
ease during pregnancy, this is not certain. Trans-
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mission of Lyme disease by breastfeeding has also
not been documented.®

CHRONIC LYME BORRELIOSIS or POST-LYME
SYNDROME

Although objective manifestations of Lyme disease
resolve with antibiotic treatment, some patients
have chronic fatigue, chronic musculoskeletal pain,
headache, drowsiness, irritability and cognitive im-
pairment (memory loss, difficulty concentrating and
thinking, reduced judgment ability, among others)
for more than 6 months. These symptoms called
Chronic Lyme Disease or Post-Lyme Disease Syn-
drome may be due to persistent infection, inflam-
matory and autoimmune phenomena. Clinicians
should be careful to differentiate these symptoms.
They may result from a post-infectious phenome-
na or another iliness. This syndrome does not re-
quire additional treatment with antimicrobials and
usually respond to non-steroidal anti-inflammatory
agents. 61240

In addition, probable late Lyme disease has
been described recently. Aucott et al. suggest that
patients with probable late Lyme disease share fea-
tures with both confirmed late Lyme disease and
post-treatment Lyme disease syndrome.*'

PATHOGENESIS

B. burgdorferi is carried in the midgut of unfed
Ixodes ticks. When an infected tick takes a blood
meal, the ingested spirochetes increase in number
and undergo phenotypic changes, including the ex-
pression of outer surface protein C (OspC), down-
regulation of OspA, which allows them to invade
the host tick’s salivary glands.*3%42 The spirochete
can spread through skin and other tissues and this
spread may be facilitated by the binding of OspC
to human plasminogen. Borrelia spp. have ability to
evade host immune response. VISE (Variable major
protein-like sequence expressed) and OspC have
an important role in this situation. Also, Borrelia spp.
can express complement regulator-acquiring sur-
face proteins (CRASPs), preventing complement
mediated killing. Recently, another protein, Lmp1,
was suggested to be important for evasion of the
host adaptive immune responses. As a result, es-
caping the host defense system, inflammatory re-
sponse and tissue damage are caused by bacteria
spread throughout the body.!46743

DIAGNOSIS

The diagnosis of Lyme disease, especially in the
absence of the characteristic rash, may be difficult,
because the other clinical manifestations of Lyme
disease are not specific. Sometimes the rash of ery-
thema migrans initially may be confused with num-
mular eczema, granuloma annulare, an insect bite,
ringworm, or cellulitis. The diagnosis of LD is based
on epidemiological, clinical and laboratory findings
but diagnosis of early Lyme borreliosis associated
with EM needs no serological testing. *¢1¢ Before
this decision of The Centers for Disease Control
and Prevention (CDC), serologic testing have been
made for all possible Lyme cases in that endemic
area in USA. There is no Lyme Disease in Turkey
as in USA and there can be a doubt in diagnosis; as
such, we think that serology will valuable in Turkey.

Laboratory diagnosis is based on serology (de-
tection of specific antibodies) and / or presence of
the etiologic agent. Histology, immunohistochemis-
try, PCR and culture are also important.*?

The detection of anti-B. burgdorferi IgM or IgG
antibodies is commonly used for serologic diagno-
sis and epidemiological investigation. The Centers
for Disease Control and Prevention recommends a
2-tiered approach for serodiagnostic testing. ELISA
(Enzyme linked immunosorbent assay) or indirect
immunofluorescence (lIF) are first tests. These
tests may show false positive results, given the
crossreaction with other diseases such as collage-
noses, leishmaniasis, and syphilis. If that result is
positive or equivocal, it should be confirmed by a
separate IgM and IgG Western immunoblot. On the
other hand, humoral response starts with IgM anti-
bodies, which usually appear 2 to 4 weeks after in-
fection, and therefore, antibody testing for patients
with early localized Lyme disease is insensitive. It is
clear that serological tests cannot be used to con-
firm or rule out the diagnosis of Lyme disease, and
should only be ordered in case of well-founded clini-
cal suspicion for Lyme borreliosis. 6314044

Branda et al. have combined ELISA and IgG
Western blot with a recombinant VISE bands in their
study. They have found that their test has equiva-
lent sensitivity in stage 1 and 3 LD, significantly
better sensitivity in stage 2 disease, and equivalent
specificity in all control groups compared with stan-
dard test.** Once serum antibodies to B. burgdorferi
develop, both IgG and IgM may persist for many
years, even if adequate treatment is applied and
clinical cure of the illness is achieved. It is not nec-
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essary to repeat serology after therapy to determine
the effectiveness of treatment."®

Hematoxylin-eosin (HE) staining and silver
staining (Warthin-Starry technique) are considered
suggestive. But the sensitivity of these techniques
are variable. Immunohistochemistry for the detec-
tion of Borrelia spp. associated with focus floating
microscopy (FFM) has good sensitivity and speci-
ficity."

PCR has high specificity, but variable sensitiv-
ity (20-81%). Differentiation of reinfection from re-
lapse in recurrent Lyme disease can be made by
PCR."#¢ Diagnosis of Lyme arthritis should not be
based on B. burgdorferi immunoblot testing from
synovial fluid. A positiv B. burgdorferi DNA PCR test
of synovial fluid provides adjunctive evidence impli-
cating the pathogen. PCR testing is greatly superior
to culture in the detection of B. burgdorferi in joint
fluid.4748

Culture, using BSK medium (Barbour, Stroen-
ery, Kelly) shows 100% specificity. However, its
sensitivity is relatively low.

The cerebro spinal fluid (CSF) analysis is help-
ful in the diagnosis of Lyme meningitis. In Lyme pa-
tients, the CSF cell count is increased up to several
hundred cells per milliliter (lymphocytic pleocytosis),
usually together with an elevated protein but a nor-
mal glucose level. To confirm neuroborreliosis, an-
tibodies against Borrelia burgdorferi are assessed
in serum and cerebrospinal fluid. By comparing
antibody concentrations in serum and cerebrospi-
nal fluid, it is possible to detect intrathecal antibody
production. In the early stages, CSF abnormalities
may be absent or minimal, and there may be little
increase in protein levels. PCR in cerebrospinal
fluid is often positive only in very early cases when
there are not yet antibodies against B. burgdorferi
present. Although a positive PCR supports the diag-
nosis of neuroborreliosis, a negative PCR does not
exclude it."'2%" Recently, the chemokine CXCL-13
in CSF has been shown to be a promising future
diagnostic/treatment marker for Lyme neurobor-
reliosis (LNB), and the gelsolin concentration in the
blood of patients with LNB has been found signifi-
cantly lower compared to the control group. Plasma
gelsolin is a multifunctional protein present in the
extracellular environment.”#® In addition, distinct ce-
rebrospinal fluid proteomes can be used to differ-
entiate post-treatment Lyme disease from chronic
fatigue syndrome recently.®°

In Lyme disease, erythrocyte sedimentation
rate (ESR) and C-reactive protein (CRP) may in-

crease. Leukocytosis or leukopenia, anemia, and
hypergammaglobulinemia may be observed.%!

In addition, in a study using healthy volunteers
as a control group, elevated complement factors,
such as C3a and C4a, have been associated with
acute and chronic Lyme disease.*

Differential Diagnosis

Differential diagnosis is influenced by the stage of
the disease. Erythema migrans, which is the rash
of early Lyme disease, must be differentiated from
inflammation associated with insect bites, erythema
multiforme, drug eruptions, nummular eczema,
granuloma annulare, ringworm, and cellulitis. Other
causes of carditis include viral agents, specifically
Coxsackie enteroviruses. Lyme arthritis can be
confused with bacterial septic arthritis, rheumato-
logic, and oncologic processes. Differential diag-
nosis includes in addition aseptic meningitis, Bell’'s
palsy due to herpes simplex virus 1, Ramsey-Hunt
syndrome due to varicella zoster virus and chronic
fatigue syndrome. Ixodes ticks may transmit Babe-
sia, Anaplasma, other Borrelia species, and viruses.
These agents may be transmitted with or without B.
burgdorferi.1238

TREATMENT

In all clinical presentations, most patients with Lyme
disease have resolution of their clinical symptoms
when treated with appropriate antimicrobials.®'2

Treatment depends on the stage of the dis-
ease. Erythema migrans is best treated orally with
doxycycline (100 mg, every 12 hours) or amoxicil-
lin (500 mg, every 8 hours) or azithromycin (20 mg
/ kg, once daily) for 14 days. 10 days of therapy
also may be adequate. A 5- day azithromycin treat-
ment can also be used but it may be inferior when
compared with amoxicillin. '¢%2 In pregnant women,
erythromycin is recommended at a dose of 500
mg, per oral (PO), every 6 hours, for 14 days. Indi-
viduals younger than 8 years of age should not be
treated with doxycycline. Cefuroxime is also used
for the treatment of Lyme disease. Early dissemi-
nated and late disease can also be treated with oral
doxycycline or oral amoxicillin. Additional treatment
with non-steroidal anti-inflammatories may provide
symptomatic benefit. A 21 or 28-day intravenous
therapy with ceftriaxone (2 g/day), cefotaxime (2 g/
day) or crystalline penicillin (18 to 24 million units /
day, divided into six daily doses) is often used for
Lyme meningitis. Oral doxycycline is as effective
as ceftriaxone in Lyme meningitis. Another indica-
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tion for ceftriaxone is myocarditis and heart block
in symptomatic patients requiring hospitalization.
When the symptoms improve, these patients can
complete the therapy with an oral agent.”®% Some
authors recommend a 14-day intravenous therapy
for meningitis and carditis.>2

Articular manifestations and acrodermatitis
chronica atrophicans are treated orally with doxycy-
cline, cefuroxime axetil or amoxicillin for 21-28 days.
Patients who do not respond to an initial course of
antibiotic therapy and who display objective signs
of synovitis should repeat a 4-week course of oral
antibiotics or a 2- to 4-week course of parenteral
antibiotics. Some adult patients with Lyme arthritis,

Table 2. Treatment of Lyme disease

particularly those with HLA-DRB1 alleles, will devel-
op a chronic autoimmune arthritis which is resistant
to antibiotic treatment. In these cases, surgery, non-
steroidal anti-inflammatory treatment, corticosteroid
treatment, hydroxychloroquine treatment are alter-
native treatment methods. Such cases aren’t seen
in Europe. 62552

Some patients may develop a Jarisch-Herxhei-
mer reaction soon after treatment is initiated. This
reaction resolve spontaneously within 24-48 h. Non-
steroidal anti-inflammatory drugs are often useful.
Antimicrobial treatment during a Jarisch-Herxhei-
mer reaction should not be stopped.'® Treatment of
Lyme disease has been summarized in table 2.

Stage Clinical presentation Treatment

Treatment
duration (day)

Doxycycline (PO?#, 100 mg, g12h) Amoxicillin (PO, 500 mg, q8h)

Erythema chronicum

Azithromycin (PO, 20 mg / kg, g24h)

1 migrans Cefuroxime axetil (PO, 500 mg, q12h) 14
Erythromycin (In pregnant women, 500mg, PO, q6h)
Ceftriaxone (1V®°, 2g/q24h)
Meningitis Cefotaxime (IV, 2g/q24h) 21-28
2 Crystalline penicillin(lV, 18 to 24 million units / g4h
Myocarditis and .
heart block Ceftriaxone (1V, 2g/ g24h) 14-21
Acrodermatitis chronic  Doxycycline (PO, 100 mg, g12h) Amoxicillin (PO, 500 mg, q8h) 2128
3 atrophicans Cefuroxime axetil (PO, 500 mg, q12h)
- doxycycline (PO, 100 mg, q12h) amoxicillin (PO, 500 mg, q8h) )
Arthritis Cefuroxime axetil (PO, 500 m, g12h) 21-28
2 Per oral

® Intravenous

PROGNOSIS

The long-term prognosis for patients who are treat-
ed with appropriate antimicrobials is excellent in
any stages of the disease.®

PREVENTION OF LYME DISEASE

The disease can be prevented by reducing contact
with ticks. The best prophylactic strategy is avoiding
tick bites. Personal protection measures, including
protective clothing, repellents (n-diethylmetatolu-
amide) or acaricides and pesticides, tick checks,
and landscape modifications in or near residential
areas, may be helpful. N-diethylmetatoluamide can
lead to serious neurologic complications in children.
Permethrin (a synthetic pyrethroid) can be used
as a spray for clothes. It is particularly effective
because it kills ticks on contact. Removal of a tick

has been suggested within 6 hours (l. ricinus) to 24
hours (l. scapularis). The risk of infection increases
with length of exposure to the tick, approaching
100% on the third day. Persons should check them-
selves bodies and clothing daily after possible ex-
posure to Ixodid ticks. Analysis of ticks to determine
whether they are infected is not indicated. The pre-
viously used the vaccine has been withdrawn from
the market because of safety issues, and other rea-
30n5.3’52’54’55

A single, 200 mg dose of doxycycline may be
effective in preventing Lyme disease in adults. A 10-
day penicillin, amoxicillin and tetracycline prophy-
laxis is also recommended. But, recommendation of
doxycycline is not routine, because the risk of Lyme
disease is low (1-3%), even in highly endemic ar-
eaS.6’56’57

J Microbiol Infect Dis

www.jmidonline.org

Special Issue 1, 2014



Ozdemir D and Ince N. Lyme Disease

S39

REFERENCES

1.

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

Murray TS, Shapiro ED. Lyme Disease. Clin Lab Med
2010;30:311-328.

. Steere AC. Lyme disease. N Engl J Med 2001;345:115.
. Biesiada G, Czepiel J, Lesniak MR, Garlicki A, Mach T. Lyme

disease: review. Arch Med Sci 2012;8:978-982.

. Coumou J, van der Poll T, Speelman P, Hovius JW. Tired of

Lyme borreliosis. Lyme borreliosis in the Netherlands. Neth J
Med 2011;69:101-111.

. Steere AC, Grodzicki RL, Kornblatt AN, et al. The spirochetal

etiology of Lyme disease. N Engl J Med 1983;308:733-740.

. Santos M, Haddad Junior V, Ribeiro-Rodrigues R, Talhari S.

Lyme borreliosis. An Bras Dermatol 2010 ;85:930-938.

. Yemisen M, Mete B, Balkan ii. Lyme disease. [Article in Turk-

ish]. J Exp Clin Med 2012;29:169-174.

. Radolf JD, Caimano MJ, Stevenson B, Hu LT. Of ticks, mice

and men: understanding the dual-host lifestyle of Lyme dis-
ease spirochaetes. Nat Rev Microbiol 2012;10:87-99.

. Aslan Basbulut E, Gézalan A, Sénmez C, et al. Seropreva-

lence of Borrelia burgdorferi and Tick-Borne Encephalitis
Virus in a Rural Area of Samsun, Turkey. [Article in Turkish].
Mikrobiyol Bul 2012;46:247-256.

Stanek G, Wormser GP, Gray J, Strle F. Lyme borreliosis.
Lancet 2012;379:461-473.

Brisson D, Baxamusa N, Schwartz |, Wormser GP. Biodiver-
sity of Borrelia burgdorferi Strains in Tissues of Lyme Dis-
ease Patients. PloS One 2011;6:€22926.

Steere AC. Borrelia burgdorferi (Lyme Disease, Lyme Bor-
reliosis). In: Mandell GL, Bennett JE, Dolin R, eds. Principles
and Practice of Infectious Diseases, 7th ed. Philadelphia: El-
sevier Churchill Livingstone, 2009:3071-3081.

Schnarr S, Franz JK, Krause A, Zeidler H. Infection and mus-
culoskeletal conditions: Lyme borreliosis. Best Pract Res
Clin Rheumatol 2006;20:1099-1118.

Strle F. Lyme borreliosis in Slovenia. Zentralbl Bakteriol
1999;289: 643-652.

Smith R, O’Connell S, Palmer S. Lyme disease surveil-
lance in England and Wales, 1986-1998. Emerg Infect Dis
2000;6:404-407

Stanek G, Strle F. Lyme borreliosis. Lancet 2003;362:1639-
1647.

Letrilliart L, Ragon B, Hanslik T, Flahault A. Lyme disease in
France: a primary care-based prospective study. Epidemiol
Infect 2005;133:935-942.

Bulut C, Tufan ZK, Altun S, Altinel E, Kinikh S, Demirdz AP.
An overlooked disease of tick bites: Lyme disease. [Article in
Turkish]. Mikrobiyol Bul 2009;42:487-492.

Koksal I, Saltoglu N, Bingul T, Ozturk H. Bir Lyme Hastaligi
Olgusu. A case of Lyme Disease. [Article in Turkish] J Ankem
1990;4: 284.

Cakir N, Akandere Y, Hekim N, et al. Turkiye’de iki Lyme olgu-
su. Two cases with Lyme Disease in Turkey. [Article in Turk-
ish] Journal of Istanbul Chamber of Medicine 1991;4:839-41.
Mutlu G, Giiltekin M, Ergin C, et al. Antalya y6resinde Bor-
relia burgdorferi antikorlarinin ve vektorlerinin arastiriimasi.
Investigation of Borrelia burgdorferi antibodies and vectors in
Antalya region. [Article in Turkish] Mikrobiyol Bult 1995;29:1-
6.

Tunger O, Buke M. Lyme disease: status in |zmir region. Turk
J Infection 1995; 9:345-349.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Goral G, Kiligturgay K, Aydin L. Antibody prevalance against
B. burgdorferiin some villages in the province of Bilecik. Turk
J Med Sci 1997;27:51-53.

Demirci M, Arda M. Borrelia burgdorferi ve Lyme hastaligi.
Borrelia burgdorferi and Lyme Disease [Article in Turkish]
Anadolu Tip Dergisi 2000;2:77-83.

Smith BG, Cruz Al Jr, Milewski MD, Shapiro ED. Lyme Dis-
ease and the Orthopaedic Implications of Lyme Arthritis. J
Am Acad Orthop Surg 2011;19:91-100.

Ertel SH, Nelson RS, Cartter ML. Effect of Surveillance Meth-
od on Reported Characteristics of Lyme Disease, Connecti-
cut, 1996-2007. Emerg Infec Dis 2012;18: 242-247.

Centers for Disease Control and Prevention. Lyme disease-
United States, 2001-2002. MMWR Morb Mortal Wkly Rep
2004;53:365-369.

Bacon RM, Kugeler KJ, Mead PS; Centers for Disease Con-
trol and Prevention (CDC). Surveillance for Lyme disease-
-United States, 1992-2006. MMWR Surveill Summ. 2008;
57:1-9.

Armed Forces Health Surveillance Center. Images in Health
Surveillance: Tickborne Disease Vectors and Lyme Disease
Clinical Diagnosis MSMR 212;19:14-15.

Derdakova M, Lencakova D. Association of genetic variability
within the Borrelia burgdorferi sensu lato with the ecology,
epidemiology of Lyme borreliosis in Europe. Ann Agric Envi-
ron Med 2005;12:165-172.

Huppertz HI, Bartmann P, Heininger U, et al. Rational diag-
nostic strategies for Lyme borreliosis in children and ado-
lescents: recommendations by the Committee for Infectious
Diseases and Vaccinations of the German Academy for Pedi-
atrics and Adolescent Health. Eur J Pediatr 2012;171:1619-
1624.

Steere AC. Lyme disease. N Engl J Med 1989;321:586-596.

Steere AC, Coburn J, Glickstein L. The emergence of Lyme
disease. J Clin Invest 2004;113:1093-1101.

Mora P, Carta A. Ocular manifestations of Lyme borreliosis in
Europe. Int J Med Sci 2009;6:124-125.

Nigrovic LE, Thompson AD, Fine AM, Kimia A. Clinical pre-
dictors of Lyme disease among children with a peripheral
facial palsy at an emergency department in a Lyme disease-
endemic area. Pediatrics 2008; 122:e1080-1085.

Steere AC, Batsford WP, Weinberg M, et al. Lyme carditis:
cardiac abnormalities of Lyme disease. Ann Intern Med
1980;93:8-16.

Marcus LC, Steere AC, Duray PH, Anderson AE, Mahoney
EB. Fatal pancarditis in a patient with coexistent Lyme dis-
ease and babesiosis: Demonstration of spirochetes in the
myocardium Ann Intern Med 1985;103:374-376.

Shapiro ED, Gerber MA. Lyme disease. Clin Infect Dis
2000;31:533-542.
Rees DH, Axford JS. Lyme arthritis. Ann Rheum Dis
1994;53:553-556.

Kullberg BJ, Berende A, van der Meer JW. The challenge
of Lyme disease: tired of the Lyme wars. Neth J Med
2011;69:98-100.

Aucott JN, Seifter A, Rebman AW. Probable late lyme dis-
ease: a variant manifestation of untreated Borrelia burgdor-
feri infection BMC Infect Dis 2012;12:173.

Wormser GP, Brisson D, Liveris D, et al. Borrelia burgdorferi
genotype predicts the capacity for hematogenous dissemina-
tion during early Lyme disease. J Infect Dis 2008;198:1358-
1364.

J Microbiol Infect Dis

www.jmidonline.org

Special Issue 1, 2014



S40 Ozdemir D and ince N. Lyme Disease

43. Zajkowska J, Lewczuk P, Strle F, Stanek G. Lyme Borreliosis: 51. Doganci L, Baylan O. Lyme Hastaligi (Lyme Borreliyozu).
From Pathogenesis to Diagnosis and Treatment. Clin Dev [Article in Turkish]. In: Willke Topgu A, Sdyletir G, Doganay
Immunol 2012;2012:231657 M, eds. infeksiyon Hastaliklari ve Mikrobiyolojisi. istanbul:

44. Wormser GP, Nadelman RB, Dattwyler RJ, et al. Practice Nobel Tip Kitabevleri, 2002:701-712.
guidelines for the treatment of Lyme disease. The Infectious 55 Girschick HJ, Morbach H, Tappe D. Treatment of Lyme bor-
Diseases Society of America. Clin Infect Dis 2000; 31Suppl reliosis. Arthritis Res Ther 2009:11:258.

1:1-14.

45. Branda JA, Aguero-Rosenfeld ME, Ferraro MJ, et al. 2-tiered ~ 93- Wormser GP, Dattwyler RJ, Shapiro '_ED' et al. The .clinical
antibody testing for early and late Lyme disease using only assessment, treatment, and prevention of Iymg dlsgqse,
an immunoglobulin G blot with the addition of a VISE band as human granulocytic anaplasmosis, and babesiosis: clinical
the second-tier test. Clin Infect Dis 2010:50:20-26. practlpe gu!dellnes by the Infectious Diseases Society of

46. Nadelman RB, Hanincova K, Mukherjee P, et al. Differentia- America. Clin Infect Dis 2006; 43:1089-1134.
tion of Reinfection from Relapse in Recurrent Lyme Disease. 54. Poland GA. Vaccines against Lyme Disease: What Hap-
N Engl J Med 2012;367:1883-1890. pened and What Lessons Can We Learn?. Clin Infect Dis

47. Barclay SS, Melia MT, Auwaerter PG. Misdiagnosis of Late- 2011;52(S3):5253-5258.

Onset Lyme Arthritis by Inappropriate Use of Borrelia burg- g5 pjotin SA. Correcting a Public Health Fiasco: The Need
dorferi Immunoblot Testing with Synovial Fluid. Clin Vaccine for a New Vaccine against Lyme Disease. Clin Infect Dis
Immunol 2012;19:1806-1809. 2011;52(S3):S271-S275.

48. Wormser GP, Bittker S, Cooper D, et al. Comparison of the '
yields of blood cultures using serum or plasma from patients ~ 56. Volkman DJ. Comment on: Efficacy of antibiotic prophy-
with early Lyme disease. J Clin Microbiol 2000;38:1648-1650. laxis for the prevention of Lyme disease: an updated sys-

49. Kutakowska A, Zajkowska JM, Ciccarelli NJ, et al. Depletion of tematic review and meta-analysis. J Antimicrob Chemother
Plasma Gelsolin in Patients with Tick-Borne Encephalitis and 2010:65:2271.

Lyme Neuroborreliosis. Neurodegener Dis 2011;8:375-380. 57. Warshafsky S, Lee DH, Francois LK, et al. Efficacy of an-

50.

Schutzer SE, Angel TE, Liu T, et al. Distinct Cerebrospinal
Fluid Proteomes Differentiate Post-Treatment Lyme Disease
from Chronic Fatigue Syndrome. PLoS ONE 2011;6:e17287.

tibiotic prophylaxis for the prevention of Lyme disease: an
updated systematic review and meta-analysis. J Antimicrob
Chemother 2010;65:1137-1144.

J Microbiol Infect Dis

www.jmidonline.org

Special Issue 1, 2014



