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Identifying the Vector of Lyme Disease
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Lyme disease is the most common vector-borne illness in the United States. It is caused by the
spirochete Borrelia burgdorferi, which is transmitted by the deer tick. Deer ticks have a fourstage life cycle (egg, larva, nymph, and adult), and nymphal ticks transmit B. burgdorferi to
humans more frequently than adult ticks. Transmission of this spirochete typically requires a
minimum of 24 to 48 hours of tick attachment. Early stages of Lyme disease are characterized
by a hallmark rash, erythema migrans. The overall risk of acquiring Lyme disease is low in a
person who has a deer tick bite. If erythema migrans develops at the site of the bite, treatment may include doxycycline in persons who are at least eight years of age. Administration
of amoxicillin is appropriate for pregnant women or children younger than eight years. For
those who are allergic to these medications, cefuroxime axetil may be used. (Am Fam Physician 2004;69:1935-7. Copyright© 2004 American Academy of Family Physicians.)

L

yme disease, caused by the spirochete Borrelia burgdorferi, is
the most common vector-borne
illness in the United States. The
vector that transmits B. burgdorferi is the deer tick (Ixodes scapularis), an
inhabitant of the northeastern, southeastern,
and north-central United States.1 The deer
tick also can transmit the agents of human
babesiosis (Babesia microti) and ehrlichiosis
(Ehrlichia chaffeensis, Ehrlichia phagocytophila, and Ehrlichia equi).2

Often, it is difficult to identify the important morphologic features of a tick (species,
stage, and degree of engorgement) that are
important in determining the risk of Lyme
disease. Deer ticks have a four-stage life cycle:
egg, larva, nymph, and adult. Figure 1 shows
I. scapularis ticks at the nymph and adult
stages, and an adult American dog tick (Dermacentor variabilis), which often is confused
with the deer tick. Nymphal I. scapularis ticks
(Figure 2a) transmit B. burgdorferi to humans
far more frequently than adult ticks; ticks in

FIGURE 1. Ixodes scapularis ticks at different life cycle stages: two nymphs (thick black arrow);
adult male (arrowhead); and adult female (thin black arrow). The posterior orange crescent (idiosoma) identifies the adult female tick. At right, the Dermacentor variabilis tick (white arrow).
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the larva stage rarely are infected.3 Laboratory
studies have indicated that efficient transmission of this spirochete requires a minimum of
24 to 48 hours of tick attachment, at which
time the nymph obviously is engorged with
blood (Figure 2b).4,5 B. burgdorferi is unlikely
to infect a patient before the tick becomes
engorged. D. variabilis ticks (Figure 1) are considerably larger than the I. scapularis nymph
ticks and are not vectors of Lyme disease.
The most common sign of early Lyme disease is the hallmark rash, erythema migrans,
which occurs in 80 percent of patients.1 Erythema migrans is an intensely erythematous
lesion surrounded by several concentric red
rings (Figure 3), and often is accompanied by
an influenza-like illness.1 Other presenting
symptoms include fatigue, myalgias, arthralgias, headache, fever, and chills. Cardiac manifestations (atrioventricular block and myocarditis) can be seen weeks to months after
infection. Neurologic manifestations (aseptic
meningitis, cranial neuropathy, and motor or
sensory radiculoneuritis) and musculoskeletal findings (arthritis) may appear months
to years later.1
The overall risk of acquiring Lyme disease
from a deer tick bite is low, even in endemic

areas.6,7 In areas with a high incidence of Lyme
disease, it may be reasonable to administer
chemoprophylaxis with a single 200-mg oral
dose of doxycycline (Vibramycin) to persons
bitten by an I. scapularis nymph tick that is
identified as being at least partially engorged
with blood.6,7 Persons who removed attached
ticks within 24 hours should be observed.1
Patients should be instructed to seek treatment
if erythema migrans develops at the site of

FIGURE 2a. Ixodes scapularis nymph tick in
the early stage of attachment.
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FIGURE 2b. Ixodes scapularis nymph tick
engorged with blood after 72 hours of
attachment.
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administered for 14 to 21 days. A 14- to 21-day
course of cefuroxime axetil (Ceftin), 500 mg
orally twice daily in adults and 125 mg orally
twice daily in children, is alternative therapy
for those who may be allergic or unable to
tolerate doxycycline or amoxicillin.
Figures 1 through 3 provided by Dr. Lo Re III with
permission.
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conflicts of interest. Sources of funding: none
reported.
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FIGURE 3. Erythema migrans.

the bite. Treatment with doxycycline, 100 mg
orally twice daily for 14 to 21 days, is recommended in persons who are at least eight years
of age, except women who are pregnant.1 For
women who are pregnant and children less
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