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Lyme disease (LD) is most often diagnosed clinically, and the differential diagnosis of erythema migrans
may be challenging. Recent advances have raised questions about the efficacy of traditional diagnostic
modalities, but may soon facilitate consistent identification of patients with Lyme borreliosis. Therapeutic
recommendations vary with the stage of disease, and treatment usually leads to complete resolution. The
management of patients with ‘‘chronic Lyme disease’’ is controversial. A number of preventative measures
have been evaluated; those involving the avoidance of tick bites with protective clothing and insect
repellents remain the simplest and most effective. ( J Am Acad Dermatol 2011;64:639-53.)
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Lyme borreliosis (LB), an infectious disease en-
demic to several parts of theworld, is causedby strains
of theBorrelia burgdorferi sensu lato complex.1-7 This
illness is often diagnosed clinically based on charac-
teristic symptoms and dermatologic examination.
However, the diagnosis and management of Lyme
disease (LD) may be challenging because, like syph-
ilis, it may have atypical man-
ifestations and multisystem
involvement.8-15 The differ-
ential diagnosis of erythema
migrans (EM), the usual find-
ing of early stage disease,may
bebroad.16,17 In addition, lab-
oratory techniques that are
currently used to diagnose
LD have proven problem-
atic.18 Moreover, from our ex-
perience, culturing the
organism is time intensive,
even from its most accessible
site, the skin, and has been
restricted to research labora-
tories. Serologic testing has
come to the forefront in
diagnosis,19-24 but these
widely-used tests have signif-
icant limitations.18,25 In this
update, we will discuss se-
lected diagnostic and therapeutic
advances in LD. We will describe the controversy
surrounding ‘‘chronic Lyme disease’’ and cover per-
sonal, environmental, and pharmacologic methods of
prevention.

DIFFERENTIAL DIAGNOSIS
d Lyme disease may resemble human granulo-
cytic ehrlichiosis, babesiosis, or Southern
tickeassociated rash illness, and
their respective areas of endemicity may
overlap

d A number of conditions may be considered
in the differential diagnosis of erythema
migrans, including insect bite hypersensitiv-
ity reactions, cutaneous infections, urticaria,
erythema multiforme, erythema annulare

centrifugum, granuloma annulare, and
erythema infectiosum

Because LD is often seen with atypical signs and
symptoms, differentiating it from other clinical enti-
ties can be problematic. Human granulocytic ehr-
lichiosis and babesiosis may produce fever,

headache, and other consti-
tutional symptoms similar to
those of LD, but no skin
eruption.26,27 Moreover, in
the eastern and south central
United States, another tick-
borne zoonosis caused by
Borrelia lonestari has been
described.28-31 It is transmit-
ted by the Lone Star tick
(Amblyomma americanum).
Patients with this spirochetal
disease, termed Southern
tickeassociated rash illness
(STARI), have an annular
rash with central clearing
similar to EM,32 constitu-
tional symptoms, musculo-
skeletal complaints, and
neurologic deficits.29 Com-
pared to EM, the erythema-
tous patches of STARI tend to
be smaller, with more nota-

ble central clearing.30 Patients with STARI usually
have negative serology for LD.30

Other conditions often considered in the differ-
ential diagnosis of EM include insect bite hypersen-
sitivity reactions, erysipelas, cellulitis, localized
scleroderma, granuloma annulare, tinea corporis,
drug eruptions, urticaria, erythema multiforme, ery-
thema annulare centrifugum, erythema infectiosum,
and nummular eczema.13,16,17 Many of these can
often be excluded with a clinical history of a tick bite
and an enlarging, erythematous, annular patch.
Unlike EM, most arthropod bite hypersensitivity
reactions manifest within 24 to 48 hours of attach-
ment and resolve spontaneously within days.13,17

Cutaneous bacterial infections, such as erysipelas
and cellulitis, may often be differentiated from EM by
a neutrophilic leukocytosis.16,17 Although tinea cor-
poris may produce rashes with erythematous edges
and clear centers, they are less well demarcated and
expand more slowly.17 In addition, they often have a
scaly edge that is not seen in erythema migrans.

DIAGNOSIS
d The diagnosis of Lyme disease can often be
made clinically

CAPSULE SUMMARY

d The enlargement of erythema migrans is
often the key to its recognition.

d The differential diagnosis of erythema
migrans may be extensive because
atypical variants are not uncommon.

d Initial serologic diagnosis, when
indicated, requires a two-tiered system,
with an enzyme-linked immunosorbent
assay followed by Western blot.

d Treatment consists of oral antibiotic
therapy for early, uncomplicated Lyme
disease and parenteral antibiotic therapy
for disseminated disease or
neuroborreliosis.

d Treatment leads to complete resolution
in most cases.
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