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(heating, freezing, intralesional antimony
compounds, paramomycin ointment)
and the “gold standard” of systemic ther-
apy with antimony compounds.7,8

The case reported here highlights
the need to consider leishmaniasis in
anyone returning from a tropical desti-
nation who has a progressive ulcer that
does not respond to local care and sys-
temic antibiotic therapy.

Shariq Haider
Tropical Medicine Clinic
Division of Infectious Diseases
McMaster University

Odette Boutross-Tadross
Jasim Radhi
Department of Pathology
McMaster University
Hamilton, Ont.
Ndao Momar
McGill University Centre for Tropical
Diseases

National Reference Centre for Parasitology
Montréal, Que.

References
1. Cook GC, editor. Manson’s tropical diseases. 20th

ed. Philadelphia: Saunders; 1996. p. 1213-45.
2. Weir E. Buruli ulcer: the third most common my-

cobacterial infection. CMAJ 2002;166(13):1691.
3. Weigle KA, de Davalos M, Heredia P, Molineros

R, Saravia NG, D’Alessandro A. Diagnosis of cu-
taneous and mucocutaneous leishmaniasis in
Colombia: a comparison of seven methods. Am J
Trop Med Hyg 1987;36(3):489-96.

4. Weigle KA, Labrada LA, Lozano C, Santrich C,
Barker DC. PCR-based diagnosis of acute and
chronic cutaneous leishmaniasis caused by Leish-
mania (viannia). J Clin Microbiol 2002;40(2):601-6.

5. Herwaldt BL. Leishmaniasis. Lancet 1999;354:
1191-9.

6. Royer M, Crowe M. American cutaneous leish-
maniasis. A cluster of 3 cases during military
training in Panama. Arch Pathol Lab Med 2002;
126:471-3.

7. Berman JD. Human leishmaniasis: clinical, diag-
nostic, and chemotherapeutic developments in the
last 10 years. Clin Infect Dis 1997;24:684-703.

8. Alrajhi AA, Ibrahim EA, De Vol EB, Khairat M,
Faris RM, Maguire JH. Fluconazole for the treat-
ment of cutaneous leishmaniasis caused by Leish-
mania major. N Engl J Med 2002;346(12):891-5.

Atrial Fibrillation Follow-up Investi-
gation of Rhythm Management
(AFFIRM) Investigators. A compari-
son of rate control and rhythm con-
trol in patients with atrial fibrillation.
N Engl J Med 2002;347:1825-33.

Background: Atrial fibrillation may pro-
duce symptoms that are thought to be
due to the poorly controlled ventricular
rate or the irregular rhythm, or both.
Although anticoagulation reduces the
risk of stroke, it is not known whether
treatment strategies to maintain sinus
rhythm are superior to those that sim-
ply maintain rate control. In theory,
rhythm-control strategies might result
in fewer symptoms, better exercise tol-
erance, lower risk of stroke, eventual
discontinuation of anticoagulation, bet-
ter quality of life and improved survival.
Atrial fibrillation, however, often re-
sponds poorly to antiarrhythmic drugs,
which themselves can be associated
with adverse effects.

Question: In the long-term manage-
ment of atrial fibrillation is it preferable
to start with a rhythm-control strategy
or a rate-control approach?

Design: This multicentre, randomized,
nonblinded trial compared rhythm-
control and rate-control strategies in
patients with atrial fibrillation who
were at least 65 years of age or had
other risk factors for stroke or death.
Eligible patients had atrial fibrillation
that was judged clinically by the investi-
gators to likely be recurrent and cause
illness or death, such that long-term
treatment was deemed warranted. 

In the rhythm-control group, the
treating physician was free to choose
one or more antiarrhythmic drugs from
among amiodarone, disopyramide,
flecainide, moricizine, procainamide,
propafenone, quinidine, sotalol and
dofetilide. Cardioversion was allowed as
necessary to maintain sinus rhythm. In
the rate-control group, the choice of

one or more drugs was allowed from
among β-blockers, calcium-channel
blockers (verapamil and diltiazem) and
digoxin, with the aim of maintaining a
heart rate not exceeding 80 beats/min
at rest or 110 beats/min during a 6-
minute walk. After failure of at least
2 trials of a rhythm-control or rate-
control drug, patients could be consid-
ered for nonpharmacologic therapy as
appropriate to their group assignment.

Although both groups were given
warfarin to reach an international nor-
malized ratio (INR) of 2.0–3.0, the treat-
ing physicians of patients in the rhythm-
control group were free to stop the
warfarin once sinus rhythm had been
maintained for at least 4 weeks. The pri-
mary analysis was an intention-to-treat
comparison of the time to death from
any cause, adjusted for interim analyses.

Results: The 4060 patients enrolled in
the study had a mean age of 69.7 years
and similar baseline characteristics. In

Long-term management of atrial fibrillation: 
Rhythm or rate control?
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all, 70.8% had a history of hyperten-
sion, and 38.2% had coronary artery
disease. For 35.5% of the patients the
qualifying episode of atrial fibrillation
was also the first episode of this ar-
rhythmia. The duration of the qualify-
ing episode was at least 2 days in 69.2%
of cases, and in more than 90% the pa-
tients were enrolled within 6 weeks af-
ter the qualifying episode. 

Failure of an antiarrhythmic drug be-
fore randomization was seen in 17.6% of
cases. Of 3311 patients who underwent
echocardiography, the left atrium was
enlarged in 64.7% and left ventricular
function was depressed in 26.0%. A sig-
nificant number of crossovers occurred
in both directions, but more often from
the rhythm-control to the rate-control
group because of adverse drug effects or
failure to maintain sinus rhythm. Com-
binations of drugs were often required in
both groups. At 5 years, 34.6% of pa-
tients in the rate-control group were in
sinus rhythm and over 80% of those in
atrial fibrillation had adequate rate con-
trol. The prevalence of sinus rhythm de-
clined over time in the rhythm-control
group, being only 62.6% at 5 years.

The mean follow-up was 3.5 years,
and by 5 years 23.8% of patients in the
rhythm-control group had died, as com-
pared with 21.3% in the rate-control
group (hazard ratio 1.15, 95% confi-
dence interval 0.99–1.34, p = 0.08). This
trend persisted after adjustment for vari-
ous covariates. The rates of the compo-
site endpoint of death, disabling stroke,
disabling anoxic encephalopathy, major
bleeding or cardiac arrest were similar
in both groups (p = 0.33). Significantly

more patients in the rhythm-control
group than in the rate-control group
had drug side effects and required hos-
pital care. The rates of ischemic stroke
were low (about 1% per year) in both
groups, and most occurred after war-
farin had been stopped or when the
INR was below the therapeutic range.
Scores on tests of cognitive ability and
selected measures of quality of life were
similar in both groups.

Commentary: In this well-designed
study enrolled patients were representa-
tive of those seen in practice and drugs
were those used in common practice.
The high number of crossovers also
mimiced the situation in normal prac-
tice, and the intention-to-treat analysis
assessed the appropriateness of the ini-
tial strategy for long-term management.
Unfortunately, data about specific
symptom control (i.e., palpitation and
dyspnea) were not provided. It also
would have been helpful to test the use-
fulness of periodic 24-hour Holter
monitoring in detecting recurrence of
atrial fibrillation in the rhythm-control
group, since one reason for a rhythm-
control strategy is to avoid long-term
anticoagulation therapy. The authors
nonetheless highlight the importance of

appropriate anticoagulation in both
strategies to avoid ischemic stroke.

Practice implications: There appears to
be no survival advantage to establishing
and maintaining sinus rhythm with the
currently available drug therapies. The
trend toward increased mortality and the
significantly higher prevalence of hospi-
tal admissions in the rhythm-control
group suggests that rate-control strate-
gies and appropriate anticoagulation is
more cost-effective. Rhythm-control
strategies should still be considered for
patients who remain symptomatic from
the irregular rhythm despite adequate
rate control, those with congestive
heart failure or hemodynamic instabil-
ity and younger patients with “lone”
atrial fibrillation. In the event of availa-
bility of less toxic antiarrhythmic drugs
or more widespread use of nonpharma-
cologic therapies, these recommenda-
tions may change.
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