
Lyme Disease Prevention and Treatment

Background
The Infectious Diseases Society of America re-
cently updated its guidelines on identification
and management of Lyme disease and other
zoonoses associated with bites from Ixodes ticks.

Conclusions
Ixodes scapularis ticks can carry and transmit
the organisms responsible for causing Lyme
disease, human granulocytic anaplasmosis
(HGA), and babesiosis. 

Lyme disease is caused by infection with the
spirochete Borrelia burgdorferi; it is the most
common tick-associated infection in North
America and is endemic in the Northeast, the
upper Midwest, and Northern California.
There have been no proven locally acquired
cases of Lyme disease south of Maryland.

HGA, caused by a Rickettsia species that infects
neutrophils, has a geographic distribution like
that of Lyme disease. The clinical illness—fever,
chills, headache, myalgia, leukopenia, throm-
bocytopenia, and elevated liver enzymes—is
much more common in adults than in children.

Babesia, a genus of intraerythrocytic protozoa,
causes an illness similar to malaria. Babesia mi-
croti are endemic in coastal southern New Eng-
land, New York, New Jersey, Wisconsin, and
Minnesota; other pathogenic Babesia species are
found in California, Washington, and Missouri.

Bites from the Lone Star tick in the southern
United States have been associated with an ery-
thema migrans–like lesion; this southern tick-as-
sociated rash illness, abbreviated as STARI, is not
thought to be caused by Borrelia infection.

Implementation
The best way to prevent tick-borne infections
is to avoid tick bites by wearing protective
clothing, using insect repellent containing
DEET, and checking frequently for ticks; if
found, they should be removed quickly.

Skin disinfection alone is recommended if re-
moval of an embedded tick leaves residual
mouthparts in the skin; complete removal does
not reduce the risk of developing Lyme disease.

An erythematous skin lesion that develops
while the tick is still attached (or within 48
hours of removal) is most likely a tick-bite hy-
persensitivity reaction. These are typically
smaller than 5 cm in diameter and should im-
prove within 48 hours.

Routine antimicrobial prophylaxis or serol-
ogy for Lyme disease is not recommended af-
ter tick bites. However, single-dose doxycycline
prophylaxis may be considered when an en-
gorged I. scapularis tick (in a Lyme disease–en-
demic area) is removed after attachment for 36
hours or longer and the prophylaxis can be ad-
ministered within 72 hours of tick removal.

Protective immunity should not be pre-
sumed following a previous case of mild Lyme
disease or prior administration of the recom-
binant Lyme disease vaccine, which is no
longer available.

Persons who reside in endemic areas should
seek medical attention promptly if they devel-
op a rash or viral-type illness up to 1 month fol-
lowing tick removal. 

The clinical features of erythema migrans—
an expanding ovoid erythematous lesion greater
than 5 cm in diameter that develops 7-14 days
after a tick is detached—are sufficient to make
a clinical diagnosis of early Lyme disease. But

clinical features alone are not sufficient to diag-
nose extracutaneous Lyme, HGA, or babesio-
sis. If there is uncertainty about the diagnosis,
the CDC recommends two-stage testing of
acute and convalescent sera for Lyme disease. 

Oral doxycycline, amoxicillin, or cefurox-
ime are recommended for adults with early
Lyme disease without specific neurologic syn-
dromes or high-grade atrioventricular block.
Macrolides are recommended only in cases
where the first-line agents cannot be used. The
same antibiotics are recommended for the
treatment of late Lyme arthritis.

Ceftriaxone is recommended for early Lyme
disease only if the patient has advanced atrio-
ventricular block, meningitis, or radiculopathy.
Patients with symptomatic myopericarditis or
advanced heart block associated with Lyme dis-
ease should be hospitalized and monitored, and
temporary cardiac pacing may be required un-
til the atrioventricular block resolves. Late neu-
rologic Lyme disease should also be treated
with ceftriaxone.

Coinfection with HGA or babesiosis should
be considered when a patient has more severe
initial symptoms or does not improve as ex-
pected with appropriate initial antibiotic ther-
apy, and the patient lives or has traveled in geo-
graphic areas where these infectious agents are
endemic.

Acute and convalescent sera are the most
sensitive tests for the diagnosis of HGA. Doxy-
cycline is recommended for treatment, which
should be initiated without waiting for serol-
ogy results. If fever persists for more than 48
hours after initiation of antibiotics, an alter-
native diagnosis or coinfection with babesia
should be considered.

Thin blood smear examination for parasites
and babesia DNA polymerase chain reaction are
the best tests for babesiosis in symptomatic pa-
tients. Acute and convalescent sera may be used
to confirm the diagnosis. Antimalarials (ato-
vaquone plus azithromycin, or clindamycin plus
quinine) are used for the treatment of babesio-
sis. Patients with severe cases may require par-
tial or complete RBC exchange transfusion.
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Antibiotics, DMARDs
Quell Lyme Arthritis
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B O S T O N —  Antibiotic therapy
decreases the duration of persis-
tent joint inflammation in Lyme
arthritis, and disease-modifying an-
tirheumatic drugs can reduce its
severity in individuals with antibi-
otic-refractory disease, Dr. Alan
Steere reported at a rheumatol-
ogy conference sponsored by Har-
vard Medical School, Boston.

Antibiotics remain the corner-
stone of treatment for Lyme arthri-
tis, with most patients responding
to a 1-month course of oral doxy-
cycline or amoxicillin, said Dr.
Steere of Massachusetts General
Hospital, Boston. In patients with
mild, residual joint swelling, the
oral antibiotic regimen is repeated
for an additional 30 days. When
joint swelling is moderate to severe,
an additional month of intravenous
antibiotic therapy with ceftriaxone,
cefotaxime, or penicillin is a stan-
dard course, he said.

To assess postantibiotic treat-
ment strategies in refractory pa-
tients and to compare disease
course in antibiotic-responsive and
-refractory patients, Dr. Steere and
his colleagues reviewed the out-
comes of 117 patients seen from
November 1987 through May 2004.
Of the study group, 50 were an-
tibiotic responsive and 67 had an-
tibiotic-refractory Lyme arthritis.

All patients met Centers for Dis-
ease Control and Prevention crite-
ria for Lyme arthritis as well as the
Infectious Diseases Society of
America guidelines for antibiotic
treatment. The antibiotic-refracto-
ry patients tended to receive intra-
articular steroids more often than
the antibiotic-responsive patients
did, but “the majority of the re-
fractory patients were not given
this medication,” he said.

“In patients with antibiotic-re-
sponsive arthritis, a 1-month course
of oral doxycycline was usually suc-
cessful, while patients with refrac-
tory arthritis tended to have per-
sistent disease even after 2 months
of oral antibiotics and 1 month of
IV ceftriaxone,” Dr. Steere said.

Of the 67 patients with refracto-
ry arthritis, 22 were treated with
NSAIDs or intra-articular cortico-
steroids. If arthritis persisted for 12-
24 months, they underwent arthro-
scopic synovectomy. In the
remaining 45 patients, DMARD
therapy (primarily hydroxychloro-
quine) was added to the regimen if
polymerase chain reaction (PCR)
testing was negative for Borrelia
burgdorferi. If the arthritis persisted,
patients received oral methotrexate
for 3-4 months, or two to four in-
fusions of intravenous inifliximab,

after which arthroscopic synovec-
tomy was offered, if needed.

Data on 20 of the 22 patients
treated with NSAIDs or intraartic-
ular corticosteroids showed that 11
had complete resolution of arthri-
tis within a median of 11 months
after the start of antibiotic therapy,
and 9 underwent arthroscopic syn-
ovectomies. “Arthritis resolved in
the all of the patients within a me-
dian of 14 months,” Dr. Steere said.

Follow-up data on 42 patients
treated with DMARDs showed
that 34 had resolution of arthritis
within a median of 8 months af-
ter the start of antibiotic therapy,
3 of the remaining 8 patients who
did not respond to treatment with
hydroxychloroquine elected to
have arthroscopic synovectomies,
which was successful in only 1
patient.

The two patients with failed
synovectomies, plus the remaining
five with unresolved arthritis, re-
ceived methotrexate or intravenous
inifliximab. Both drugs induced re-
sponses, he said, but “inifliximab re-
sulted in particularly marked re-
ductions in joint inflammation.”

Overall, arthritis persisted in the
42 patients who received DMARDs
for a median of 9 months. One of
these patients had a breakthrough
case of persistent infection.

Based on these findings, a “rea-
sonable management plan” for
Lyme arthritis that persists after 60
days of antibiotics (including 30
days of intravenous therapy) should
include an additional month of oral
antibiotic therapy if PCR testing for
B. burgdorferi DNA is still positive;
treatment with NSAIDs if PCR re-
sults for B. burgdorferi DNA are neg-
ative; and the addition of 200 mg
oral hydroxychloroquine twice dai-
ly if arthritis still persists. If arthri-
tis persists for 3-6 more months,
arthroscopic synovectomy should
be considered, Dr. Steere said.

Because Lyme arthritis eventual-
ly resolves even without antibiotic
therapy, he and his colleagues also
sought to determine whether an-
tibiotic therapy altered the natural
course of the disease in patients
with antibiotic-refractory arthritis.

They compared the current find-
ings to those of 21 patients treat-
ed for Lyme arthritis in the late
1970s “before the etiologic agent of
Lyme disease was known,” he said. 

Those patients received NSAIDs
and intra-articular steroids, but not
antibiotics, and had episodes of
arthritis for a median of 43
months. For the antibiotic-respon-
sive patients and the antibiotic-re-
fractory patients in the current
study, the median total time of
arthritis episode was 4 and 16
months, respectively. ■
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