TREATMENT OF LYME BORRELIOSIS
Skin
Erythema
migrans
Acrodermatitis

Joint
Arthritis*

Heart
AV block

1˚,
2˚

Oral therapy
First choice
Age ≥ 9 years, not pregnant:
doxycycline, 100 mg bid
Age < 9 years: amoxicillin,
50 mg/kg per day
Second choice for adults:
amoxicillin, 500 mg tid
Third choice for all ages:
cefuroxime axetil, 500 mg bid
Fourth choice for all ages:
erythromycin, 250 mg qid

Nervous system
Facial
Meningitis
palsy
Radiculoneuritis
alone
Encephalopathy
Polyneuropathy
3˚

Intravenous therapy
First choice:
ceftriaxone, 2 g qd
Second choice:
cefotaxime, 2 g q8h
Third choice:
Na penicillin G, 5 million
U q6h

Guidelines for duration of therapy
Neurologic involvement:
14–28 days
Cardiac involvement:
28 days complete course
with oral therapy when
patient is no longer in
high-degree AV block

respond to therapy. For early Lyme disease, doxycycline is e ffective
and can be administered to men and nonpregnant women. An
advantage of this regimen is that it is also effective against A.
phagocytophilum, which is transmitted by the same tick that transmits the Lyme disease agent. Amoxicillin, cefuroxime axetil, and
erythromycin or its congeners are second-, third-, and fourth-choice
alternatives, respectively. In children, amoxicillin is effective (not
more than 2 g/d); in cases of penicillin allergy, cefuroxime axetil
or erythromycin may be used. In contrast to second- or third-generation cephalosporin antibiotics, first-generation cephalosporins,
such as cephalexin, are not effective. For patients with infection
localized to the skin, a 14-day course of therapy is generally sufficient; in contrast, for patients with disseminated infection, a 21-day
course is recommended. Approximately 15% of patients experience
a Jarisch-Herxheimer-like reaction during the first 24 h of therapy. In
multicenter studies, more than 90% of patients whose early Lyme
disease was treated with these regimens had satisfactory outcomes.
Although some patients reported symptoms after treatment, objective evidence of persistent infection or relapse was rare, and
re-treatment was usually unnecessary.
Oral administration of doxycycline or amoxicillin for 30 days is
recommended for the initial treatment of Lyme arthritis in patients
who do not have concomitant neurologic involvement. Among
patients with arthritis who do not respond to oral antibiotics,
re-treatment with IV ceftriaxone for 28 days is appropriate. In patients
with arthritis in whom joint inflammation persists for months or
even several years after both oral and IV antibiotics, treatment
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PROPHYLAXIS AFTER A TICK BITE
The risk of infection with B. burgdorferi after a recognized tick bite
is so low that antibiotic prophylaxis is not routinely indicated.
However, if an attached, engorged I. scapularis nymph is found or if
follow-up is anticipated to be difficult, a single 200-mg dose of doxycycline, which usually prevents Lyme disease when given within
72 h after the tick bite, may be administered.

Lyme Borreliosis

Figure 210-2 Algorithm for the treatment of the various early or
late manifestations of Lyme borreliosis. AV, atrioventricular. *For
arthritis, oral therapy should be tried first; if arthritis is unresponsive, IV
therapy should be administered. **For Lyme arthritis, IV ceftriaxone (2
g given once a day for 14–28 days) also is effective and is necessary
for a small percentage of patients; however, compared with oral treatment, this regimen is less convenient to administer, has more side
effects, and is more expensive.

CHRONIC LYME DISEASE
After appropriately treated Lyme disease, a small percentage of
patients continue to have subjective symptoms, primarily musculoskeletal pain, neurocognitive difficulties, or fatigue. This chronic
Lyme disease or post–Lyme syndrome is sometimes a disabling condition that is similar to chronic fatigue syndrome or fibromyalgia.
In a large study, one group of patients with post–Lyme syndrome
received IV ceftriaxone for 30 days followed by oral doxycycline for
60 days, while another group received IV and oral placebo preparations for the same durations. No significant differences were found
between groups in the numbers of patients reporting that their
symptoms had improved, become worse, or stayed the same. Such
patients are best treated for the relief of symptoms rather than with
prolonged courses of antibiotics.

CHAPTER 210

Localized skin infection: 14 days
Early disseminated infection:
21 days
Acrodermatitis: 30 days
Arthritis: 30−60 days**

with nonsteroidal anti-inflammatory agents, therapy with disease- 1153
modifying antirheumatic drugs, or synovectomy may be successful.
In the United States, parenteral antibiotic therapy is usually used
for objective neurologic abnormalities (with the exception of facial
palsy alone). Patients with neurologic involvement are most commonly treated with IV ceftriaxone for 14–28 days, but IV cefotaxime or
IV penicillin G for the same duration also may be effective. In Europe,
similar results have been obtained with oral doxycycline and IV antibiotics in the treatment of acute neuroborreliosis. In patients with highdegree atrioventricular block or a PR interval of >0.3 s, IV therapy for
at least part of the course and cardiac monitoring are recommended,
but the insertion of a permanent pacemaker is not necessary.
It is unclear how and whether asymptomatic infection should be
treated, but patients with such infection are often given a course of
oral antibiotics. Because maternal-fetal transmission of B. burgdorferi
seems to occur rarely (if at all), standard therapy for the manifestations of the illness is recommended for pregnant women. Long-term
persistence of B. burgdorferi has not been documented in any large
series of patients after treatment with currently recommended
regimens. Although an occasional patient requires a second course
of antibiotics, there is no indication for multiple, repeated antibiotic
courses in the treatment of Lyme disease.

PROGNOSIS
The response to treatment is best early in the disease. Later treatment
of Lyme borreliosis is still effective, but the period of convalescence
may be longer. Eventually, most patients recover with minimal or no
residual deficits.
REINFECTION
Reinfection may occur after EM when patients are treated with antimicrobial agents. In such cases, the immune response is not adequate
to provide protection from subsequent infection. However, patients
who develop an expanded immune response to the spirochete over
a period of months (e.g., those with Lyme arthritis) have protective immunity for a period of years and rarely, if ever, acquire the
infection again.
PREVENTION
Protective measures for the prevention of Lyme disease may include
the avoidance of tick-infested areas, the use of repellents and acaricides, tick checks, and modification of landscapes in or near residential
areas. Although a vaccine for Lyme disease used to be available, the
manufacturer has discontinued its production. Therefore, no vaccine
is now commercially available for the prevention of this infection.
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