Beyond the bull's eye:
Recognizing Lyme disease

A rash occurs in 80% of Lyme disease cases, but only
about a third of the rashes develop into a classic bull's-
eye lesion. Here’s what to look for and how best to treat.

PRACTICE
RECOMMENDATIONS

) Consider the duration of a
tick’s attachment and whether
it was engorged when
assessing an individual's risk
of acquiring Lyme disease. (C)

) Start treatment for Lyme
disease without lab testing if

a patient has the painless skin
rash—erythema migrans—and
a history of tick exposure. (C)

> Choose doxycycline as first-
line treatment for early Lyme
disease unless a patient has
contraindications. Amoxicil-
lin or cefuroxime axetil are
suitable alternatives.

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

© Consensus, usual practice,
opinion, disease-oriented
evidence, case series
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CASE D> Alice L, a 39-year-old woman with an unremarkable
medical history asks to see her primary care provider right away,
concerned she might have contracted Lyme disease. She had
been hiking the overgrown trails on her family-owned ranch
in Florida, and the next day she noticed a black tick stuck to
her forearm. Using tweezers, she pulled the whole tick off in-
tact, put it in a plastic cup, and immediately sought medical
attention. How should her family physician (FP) advise her?

the United States, with more than 25,000 cases con-

firmed in this country in 2014." It is concentrated mostly
in the northeast and upper Midwest, and less frequently oc-
curs in the Pacific coastal regions of Oregon and northern
California. Cases have also increasingly been reported in
the southwest region of the Appalachian Mountains and the
mountainous regions of southern Virginia.

In 2014, the only states reporting no incidence of Lyme
disease were Colorado, Hawaii, Louisiana, New Mexico, and
Oklahoma.' Lyme disease is also endemic in several regions
in Northern Europe, Eastern Asia, and Northern Africa.'?”
According to the Centers for Disease Control and Prevention
(CDC), boys ages 5 to 9 years are most affected.!

I yme disease is the most common tick-borne illness in

Disease transmission: Duration
of tick attachment is important
The spirochete that causes Lyme disease, Borrelia burgdorferi,
is transmitted to humans by the Ixodes tick. The Ixodes scapu-
laris (deer tick) is common in the eastern and northern mid-
western states and I pacificus is common in the western United
States.

I The life cycle. These small, dark-colored ticks have a
2-year life cycle that is comprised of 4 developmental stages:
egg, larva, nymph, and adult. Eggs are laid in spring and hatch
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Erythema
migrans and

a history of tick
exposure are
sufficient to
diagnose Lyme
disease, without
serologic
confirmation.
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into larvae during late summer. The larvae
feed on small animals (eg, mice, chipmunks,
birds) and can acquire B burgdorferi infec-
tion at this stage. The larvae then molt into
nymphs (<2 mm, and difficult to see), which
feed again the following spring to early sum-
mer and may transmit the infection to a new
host. Nymphs become adult ticks in mid-
October to early-November, when the fe-
males feed again, mainly on large animals.

Humans usually become infected from
May through August, when both they and the
nymph ticks are most active outdoors. The
ticks are able to attach themselves to their
host without being noticed because they se-
crete small amounts of saliva with anesthetic
properties while feeding. Many ticks also
secrete a cement-like substance that keeps
them firmly attached.

Adult ticks can also transmit the disease
and are larger and more easily recognized.
Transmission of the spirochete requires that
the tick be attached to the new host for 36 to
48 hours,' allowing the spirochete to travel
from the mid-gut of the tick to the salivary
glands and into the host.

Two of the most important factors to
consider when assessing the risk of transmis-
sion is how long the tick was attached and
whether it was engorged. Only about a quar-
ter of individuals with Lyme disease recall
having had a tick bite."*%2

Clinical presentation:

Early and late findings

Symptoms of early Lyme disease usually
start one to 2 weeks after a tick bite, but may
start up to 30 days later. The most common
presentation is a painless skin rash—erythe-
ma migrans (EM). It starts as a single red pap-
ule at the site of the bite (multiple lesions
appear in 10% to 20% of cases®) and may
progress to a painless erythematous lesion
with red borders and a partial central clear-
ing—the classic EM rash (FIGURE). Less com-
monly, the center of the lesion can appear
vesicular or necrotic.

Although a rash occurs in 80% of Lyme
disease cases, only 20% to 35% of the rashes
develop into a classic bull's-eye lesion.® Tick
bites—and thus rashes—typically occur near

or at the axilla, inguinal region, popliteal fos-
sa, or at the belt line.

Individuals who don’t exhibit a rash may
be asymptomatic or have nonspecific symp-
toms or flu-like symptoms of fatigue, fever,
chills, myalgia, and headache.* If Lyme dis-
ease continues untreated, the patient may
experience extra-cutaneous complications,
most often involving the joints and the ner-
vous and cardiovascular systems.*”

Ixodes ticks are also vectors for human
granulocytic anaplasmosis (HGA) and babe-
siosis, which can cause a variety of symptoms.
Keep these diseases in mind when a patient
presents with severe or atypical features of
Lyme disease.® The benefit of antibiotics after
a tick bite to reduce the incidence of HGA or
babesiosis is unclear."

I Late manifestations of Lyme disease
can occur within one to 2 months of infection
or even months to years after tick exposure,
often resulting in substantial morbidity.>™"!
Musculoskeletal symptoms are the most
common manifestations of late, dissemi-
nated disease, usually presenting as tran-
sient asymmetrical oligoarticular arthralgias
or myalgia. Arthritis also occurs in 60% of
untreated patients with late disease.*® Large
joint effusions are typical, with synovial fluid
studies showing high quantities of polymor-
phonuclear leukocytes (25,000/mm?).* Joint
symptoms that persist after antibiotic treat-
ment are called antibiotic-refractory Lyme
arthritis.*”

I Neurologic involvement affects 10%
to 15% of untreated patients.*>* It can present
as lymphocytic meningitis (most common),
cranial neuropathies, motor or sensory ra-
diculoneuropathy, mononeuritis multiplex,
cerebellar ataxia, or myelitis. Late neurologic
Lyme disease may also present as a subacute
mild encephalopathy affecting memory and
concentration. When cranial neuropathies
are involved, it is usually as unilateral facial
nerve palsy (but may be bilateral). Always
consider Lyme disease in endemic areas
when patients have severe Bell's palsy.

Patients may present with altered mental
status, neck stiffness, pain, and headaches.*”
The classic triad (known as Bannwarth syn-
drome) consists of lymphocytic meningitis,
cranial neuritis, and radiculoneuritis. How-
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ever, these conditions do not always occur
together.>*

I Cardiovascular complications occur
in 4% to 8% of untreated patients,*® usually
one to 2 months following infection. Varying
degrees of atrioventricular (AV) block can be
seen, but third-degree block is most com-
mon. A less frequent complication is Lyme
carditis, seen in 4% to 10% of patients.!> The
pathophysiology of Lyme carditis is not well
understood.” It may present as chest pain,
dyspnea on exertion, fatigue, palpitations, or
syncope, often involving an AV block. Less
frequent complications include myopericar-
ditis, bundle branch block, and heart failure.

I Post-treatment Lyme disease syn-
drome refers to the nonspecific symptoms of
fatigue, sleep disorders, headaches, memory
and concentration difficulties, myalgia, and
arthralgias that may persist after successful
antibiotic treatment. (We’'ll discuss the specif-
ics of treatment in a bit.) Post-treatment Lyme
disease syndrome occurs in about 5% of pa-
tients properly treated for Lyme disease.'® The
pathogenesis remains unknown, but some
experts believe that lingering symptoms re-
sult from residual damage to tissues and the
immune system. Education, rehabilitation,
anti-inflammatory agents, antidepressants, a
healthy diet, and plenty of rest have been rec-
ommended as treatment modalities."*

I Chronic Lyme disease is also impor-
tant to keep in mind. Although there is no
standard definition for it, chronic Lyme dis-
ease refers broadly to chronic symptoms in
patients who may or may not have Lyme dis-
ease—eg, an individual who may have been
treated for presumed B burgdorferi infection
without solid clinical or serologic confir-
mation.*> Chronic Lyme disease can often
share somatic symptoms with other condi-
tions such as fibromyalgia, chronic fatigue
syndrome, and irritable bowel syndrome.
Treatment often relies on a solid, trusting
patient-doctor relationship, cognitive behav-
ioral therapy, and regular counseling. Antibi-
otics are usually not necessary.

Dx: Serologic testing is preferred
if clinical findings are insufficient
Lyme disease can be diagnosed clinically in

N JFPONLINE.COM

patients who have an EM rash and a history
of tick exposure. This is the only clinical pre-
sentation sufficient to make the diagnosis of
Lyme disease without the need of confirma-
tory serologic testing.*® In the case of a tick
bite but no rash, defer serologic testing un-
less associated symptoms arise (described
earlier), at which time the accuracy of test
results would be more trustworthy.'* Testing
of ticks for infection with B burgdorferi is not
recommended due to a lack of laboratory
standardization."

Two methods of laboratory testing are
available to diagnose Lyme disease: direct,
using cultures to detect B burgdorferi-specific
proteins; and indirect, involving assays for
antibodies.

I Serologic testing. The CDC and In-
fectious Diseases Society of America rec-
ommend serology as the preferred initial
diagnostic test. Tests for antibodies have good
sensitivity and specificity in patients who
have had untreated infection for a month or
longer. However, these tests should not be
used to screen individuals who have a low
probability of infection, due to the tests’ poor
positive predictive value.

The serologic tests used are the enzyme-
linked immunosorbent assay (ELISA) and
indirect fluorescent-antibody (IFA) assay.
These assays use a whole-cell sonicate of
B burgdorferi and yield a significant number
of false-positive results due to cross-reactive
antigens such as flagellar and heat-shock
proteins if other spirochetal infections are
present. To increase testing specificity, both
the CDC and European guidelines strong-
ly recommend a 2-tier approach using an
ELISA or IFA assay initially, followed by the
more specific Western blot to confirm the di-
agnosis when the assay samples are positive
or equivocal.’

The Western blot is interpreted using
standardized criteria requiring at least 2 of
3 bands for a positive IgM diagnosis and
5 of 10 bands for a positive IgG diagnosis. An-
tibodies against Borrelia species are slow to
develop. IgM generally is undetectable for the
first one to 2 weeks after infection, and IgG of-
ten does not emerge for 4 to 6 weeks.

With patients who are seronegative at
presentation, but for whom there is strong
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FIGURE

Classic bull's-eye rash
of Lyme disease

Although a rash occurs in 80% of Lyme disease cases, only 20%
to 35% of the rashes develop into a classic bull's-eye lesion.
Tick bites typically occur near or at the axillla, inguinal region,
popliteal fossa, or at the belt line.

suspicion of Borrelia infection, it is advisable
to obtain evidence of seroconversion, prefer-
ably within 8 to 14 days after presentation.
Early antibiotic treatment may prevent the
development of seropositivity."*7*

I Past or newly acquired infection? IgM
and IgG produced in response to B burgdor-
ferimay persist for years following antimicro-
bial therapy, which makes it impossible to
distinguish between past and newly acquired
infections based on seropositivity alone.
These persistently elevated levels are not an
indication of ineffective treatment or chronic
infection. Therefore, it is not recommended
to repeat serologic testing for documentation
of treatment effectiveness or cure.

Since no serologic test has sufficient
specificity to be used alone, efforts are being
made to develop testing that detects antibod-
ies against the 26-mer peptide from the sixth
invariant region (C6) of the VISE lipoprotein
(C6VISE). In 2007, the US Food and Drug Ad-
ministration (FDA) approved a C6 ELISA for
first-tier testing; unfortunately, it still has the
problem of cross-reactivity with other spiro-
chetal and viral pathogens. The C6 ELISA may
one day be approved as a single-tier test.*"*

I Culture. The isolation of Borrelia spe-
cies by culture is not routinely performed
because it is expensive and requires spe-
cial media and laboratory expertise, as well

as a prolonged period of observation (6 to
12 weeks). Furthermore, this technique lacks
sensitivity with samples taken from anywhere
other than the rash site of patients with EM,
in whom there is little need for laboratory di-
agnosis. Culture of cerebrospinal fluid has a
positive yield of less than 10%,° and it is ex-
tremely rare to isolate the spirochete from
joint fluid. Therefore, negative results do not
exclude a diagnosis of disease.*>!*

The CDC recommends against cultures,
immunofluorescence staining, and cell sort-
ing of cell wall-deficient or cystic forms of
B burgdorferi.!

I Polymerase-chain reaction (PCR).
This test is used to amplify genomic DNA of
B burgdorferi and is most useful in patients
with Lyme arthritis because of a high rate
of DNA detection in synovial fluid samples
(60% to 85%).° In skin biopsies from EM
lesions, PCR sensitivity can range from
25% to 90%.° The PCR test is also used in cas-
es of diagnostic uncertainty, but is generally
performed only for research purposes. Nega-
tive findings do not exclude diagnosis of the
disease.>'

I Urine antigen test. This test has a
high false-positive rate and is generally not
recommended.?

Treatment:
Begin antibiotics ASAP
Treat Lyme disease with antibiotics as soon
as the diagnosis is made. Early treatment
hastens relief from symptoms and halts pro-
gression of later stages of the disease. The
preferred antibiotics for early localized dis-
ease are doxycycline 100 mg orally twice
daily; amoxicillin 500 mg orally 3 times a day;
or cefuroxime axetil 500 mg orally twice a
day (TABLE 1).1° Cefuroxime axetil is also ap-
propriate if EM can'’t be clearly distinguished
from bacterial cellulitis. Reserve intravenous
(IV) regimens for patients with more serious
presentations (eg, neurologic symptoms and
symptomatic cardiac disease) and for those
with refractory Lyme arthritis (TABLE 2).1°
Macrolides are not recommended as
first-line therapy for early Lyme disease be-
cause they are less effective.'” However, mac-
rolides may be used with patients unable
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TABLE 1

Recommended antibiotic doses for adults and children

with localized Lyme disease'”

Antibiotic Dose in adults Dose in children

Doxycycline 100 mg po bid 4 mg/kg/d in 2 doses (for children >8 years)
Amoxicillin 500 mg po tid 50 mg/kg/d in 3 doses

Cefuroxime axetil' 500 mg po bid 30 mg/kg/d in 2 doses

Azithromycin*

500 mg po daily for 7-10 days

10 mg/kg/d (max: 500 mg/d)

Clarithromycin* 500 mg po bid 7.5 mg/kg bid (max dose: 500 mg)
Erythromycin* 500 mg po qid 12.5 mg/kg qid (max dose: 500 mg)
Amoxicillin-clavulanic acid* 500 mg po tid 50 mg/kg/d in 3 doses (max dose: 500 mg)

bid, twice a day; po, by mouth; qid, 4 times a day; tid, 3 times a day.

* Unless otherwise stated, regimen duration is 14 days (maximum of 21 days).

1 Appropriate if erythema migrans cannot be clearly distinguished from bacterial cellulitis.

 Suitable for patients unable to take doxycycline, amoxicillin, or cefuroxime axetil.

to take the preferred antibiotics. Because
there have been intermittent shortages of
doxycycline, minocycline—another second-
generation tetracycline with a similar chemi-
cal structure and antibacterial action—has
been proposed as an alternative treatment.'

Ceftriaxone IV is preferred especially for
patients presenting with an AV block or myo-
pericarditis associated with early Lyme dis-
ease. The recommended course of treatment
is usually 14 days. A temporary pacemaker
may be required for patients with advanced
blocks. Oral antibiotics may be started as
soon as the AV block is resolved, or for outpa-
tient therapy.

For adults who have early Lyme disease
with acute neurologic manifestations such
as meningitis or radiculopathy, IV antibiot-
ics for 14 days are recommended. Cefotaxime
has efficacy similar to ceftriaxone but re-
quires multiple doses a day, making the lat-
ter the preferred treatment. Penicillin G 18 to
24 million units per day, divided into doses
given every 4 hours, is also a satisfactory al-
ternative.'®’® The American Academy of Neu-
rology states that no definitive data exist to
establish superiority, or lack thereof, of either
oral or parenteral treatment."”

Lyme arthritis can be treated with oral
doxycycline, amoxicillin, or cefuroxime axetil
for 28 days. For patients with persistent or re-
current joint swelling who have been treated

N JFPONLINE.COM

with a course of oral antibiotics, adminis-
ter an additional 4 weeks of oral antibiotics
or 2 to 4 weeks of IV ceftriaxone.” A second
4-week course of oral antibiotics is also sug-
gested for patients whose symptoms have
greatly improved but not fully resolved.>*"1°

For post-Lyme syndromes, antibiot-
ics have not proved useful and are not
recommended for patients with chronic
(>6 months) subjective symptoms.'®!® A re-
cent study in Europe failed to show that
antibiotic treatment for 12 weeks reduced
symptoms or improved quality of life in pa-
tients with persistent symptoms associated
with Lyme disease.®

Prognosis: It varies

with specific complications

EM resolves within a few days or weeks
(up to 8 weeks) after initiation of treatment.
Generally, between 70% and 85% of patients
with Lyme neuroborreliosis make a com-
plete recovery, usually 6 to 12 months after
initiation of therapy; and up to 90% of patients
with facial palsy recover.® Residual neurologic
complications (facial nerve dysfunction, ra-
diculopathies, vision or hearing loss, ataxia)
have been documented in 5% to 28% of pa-
tients one year after therapy. Lyme arthritis re-
solves spontaneously, but it can take years and

may require anti-inflammatory treatment.>®
CONTINUED
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TABLE 2

Recommended antibiotic regimens for specific
Lyme disease complications'”

Condition

Initial antibiotic(s)

Alternative antibiotic(s)

Children’s dose

Lyme meningitis

Ceftriaxone 2 g IV daily

Cefotaxime 2 g IV g8h

Penicillin G 18-24 million units/d
IV divided g4h

Doxycycline 200-400 mg bid
for 10-28 days

Ceftriaxone 50-75 mg/kg/d IV

Cefotaxime 150-200 mg/kg/d IV
in 3-4 doses

Penicillin G 200,000-400,000
units’kg/d IV divided g4H

Doxycycline (if child is >8 years)
4-8 mg/kg/d po in 2 doses

Lyme carditis

Ceftriaxone 2 g IV daily in
hospitalized patients

Doxycycline 100 mg po bid
Amoxicillin 500 mg po tid
Cefuroxime axetil 500 mg po bid

Cefotaxime 2 g IV q8h

Penicillin G 18-24 million units/d
IV divided g4h

N/AT

Lyme arthritis

Doxycycline 100 mg po bid
for 28 days

Amoxicillin 500 mg po tid
for 28 days

Cefuroxime axetil 500 mg po bid
for 28 days

Amoxicillin 50 mg/kg/d po
in 3 doses

Cefuroxime axetil 30 mg/kg/d po
in 2 doses

Doxycycline (if child is >8 years)
4 mg/kg/d po in 2 doses

Late neurologic
Lyme disease

Ceftriaxone 2 g IV daily
for 2-4 weeks

Cefotaxime 2 g IV g8h

Penicillin G 18-24 million units/d
IV divided g4h

Ceftriaxone 50-75 mg/kg/d IV
for 2-4 weeks

Cefotaxime 150-200 mg/kg/d
divided in 3-4 doses

Penicillin G 200,000-400,000
units’kg/d IV divided g4H

bid, twice a day; IV, intravenous; po, by mouth; tid, 3 times a day.

* Unless otherwise stated, regimen duration is 14 days (maximum of 21 days).

1 The Infectious Diseases Society of America does not address Lyme carditis in children in its clinical practice guidelines.
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Prevention:

Simple measures pay off

Advise patients to avoid ticks by avoiding
brushy areas, especially at times when ticks
are active. Wearing appropriate outdoor cloth-
ing (light-colored garments, long-sleeved
shirts, and pants tucked into socks or boot
tops) are key preventive steps. The possibil-
ity of transmission of B burgdorferi from an
infected tick increases with time of attach-
ment. Therefore, individuals spending time
outdoors should apply insect repellent (N,
N-diethyl-3-methylbenzamide (DEET) or
permethrin), check for ticks daily, and re-
move them promptly if found. Applying pes-
ticides and managing the landscape on one’s

property also helps control tick populations.

Antimicrobial prophylaxis with a single
200-mg dose of oral doxycycline is appropri-
ate for a patient who has no contraindications
if there is known tick exposure and the patient
lives in an area with at least a 20% incidence
of Lyme disease, or for any patient who has
a tick still attached (and it has been there for
36 hours).®!° Prophylaxis can be started within
72 hours of tick removal.

Monitor all patients closely for up to
30 days for signs and symptoms of tick-borne
diseases.

A Lyme-disease vaccine in humans was
approved by the FDA in 1998, but was re-
moved from the market in 2002 because of
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poor sales and theoretical concerns about
triggering autoimmune arthritis."*6%1%19

CASE P Ms. L's FP opts to forgo doxycycline
prophylaxis because she discovered the tick
on her arm within 24 hours of the hiking ex-
pedition and removed it completely intact. In
addition, the FP factored into her decision the
fact that Lyme disease is not prevalent in Flor-
ida. The FP advised Ms. L about the signs and
symptoms to watch for and made sure that a
follow-up telephone appointment was sched-
uled for the next 4 to 6 weeks. Ms. L was also
given ample educational pamphlets on the
prevention of tick bites and Lyme disease. JFP

CORRESPONDENCE

Sayed K. Ali, MD, FACP, Orlando Veterans Affairs Medical
Center, 13800 Veterans Way, Orlando, FL, 32827; sayed.ali@
va.gov.
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