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Azithromycin versus Penicillin for Early Syphilis
1. Riedner G, Rusizoka M, Todd J, et al. Single-dose azithromy-

To The Editor: In their study on the treatment of
early syphilis, Riedner et al. (Sept. 22 issue)1 concluded that the wider use of oral azithromycin
should be encouraged as part of syphilis-control
programs in developing countries. Whereas this
conclusion would appear to be rational on the
basis of the authors’ results, we believe that there
are other factors that should be considered before
opting for such a strategy.
Although the authors acknowledged the potential for the emergence of azithromycin-resistant Treponema pallidum, ongoing monitoring for
such resistance, as they suggested, requires molecular-sequencing techniques,2 which are unavailable in most developing countries. More important, the inability of azithromycin to cross the
placenta3 limits its use in the prevention of congenital disease. Treatment of seropositive mothers with oral azithromycin, after routine antenatal screening, could result in declining maternal
titers on the rapid plasma reagin test without affecting the potential for fetal infection.
Since the prevention of congenital syphilis remains a major objective of control programs and
is a current focus for global elimination activities,4
we believe that azithromycin has only a limited
role in the management of syphilis in resourceconstrained settings.
Ronald C. Ballard, Ph.D.
Stuart M. Berman, M.D., Sc.M.
Kevin A. Fenton, M.D., Ph.D., M.F.P.H.

To the Editor: Riedner and colleagues report
that azithromycin is equivalent to penicillin G
benzathine in treating early syphilis and may be
useful in developing countries in which use of
penicillin G benzathine is problematic, and they
alert us about the cases of azithromycin-resistant
T. pallidum. In Brazil, we struggle even with inexpensive drugs, such as penicillin G benzathine;
azithromycin is not widely available and can be
10 times as expensive as penicillin G benzathine.
We believe that it is not wise to change from a
known, inexpensive drug with few cases of resistance after a half century of use1 to a more expensive, unfamiliar drug that has already shown
resistance after a few years of use.2 Thus, the
implementation of azithromycin in developing
countries remains prohibitive because of the cost
and because of the possibility of resistance, and
this drug should not be used as a first choice yet.
Ricardo F. Savaris, M.D.
Alberto M. Abeche, M.D.
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Atlanta, GA 30333
rballard@cdc.gov

Universidade Federal do Rio Grande do Sul
90035-003 Porto Alegre, Brazil
rsavaris@hcpa.ufrgs.br

n engl j med 354;2

cin versus penicillin G benzathine for the treatment of early
syphilis. N Engl J Med 2005;353:1236-44.
2. Lukehart SA, Godornes C, Molini BJ, et al. Macrolide resistance
in Treponema pallidum in the United States and Ireland. N Engl J
Med 2004;351:154-8.
3. Heikkinen T, Laine K, Neuvonen PJ, Ekblad U. The transplacental transfer of the macrolide antibiotics erythromycin, roxithromycin and azithromycin. BJOG 2000;107:770-5.
4. Maternal and congenital syphilis. Bull World Health Organ
2004;82:399-478.

www.nejm.org

january 12, 2006

203

The new england journal of medicine

1. Stapleton JT, Stamm LV, Bassford PJ Jr. Potential for develop-

ment of antibiotic resistance in pathogenic treponemes. Rev
Infect Dis 1985;7:Suppl 2:S314-S317.
2. Azithromycin treatment failures in syphilis infections —
San Francisco, California, 2002–2003. MMWR Morb Mortal Wkly
Rep 2004;53:197-8.

To the Editor: Riedner and colleagues demonstrated the successful treatment of early syphilis
with azithromycin. Holmes’s accompanying editorial laments the absence of prospective data on
patients treated for early syphilis with azithromycin and the influence of molecularly defined
azithromycin-resistant T. pallidum on treatment
outcomes.1
In San Francisco, where an estimated 56 percent of circulating strains of T. pallidum were resistant to azithromycin in 2004,2 we conducted
a randomized, controlled trial of azithromycin
(1 g given orally as a single dose) as compared
with penicillin G benzathine (2.4 million units
intramuscularly) in sexual contacts of persons
with infectious syphilis; our aim was to compare
the efficacy of the two drugs for the treatment
of incubating syphilis. A data safety monitoring
board (DSMB) supervised the study.
After two treatment failures in the 12 patients
receiving azithromycin as compared with none
in 13 patients receiving penicillin, the DSMB terminated the study (P = 0.18, by Fisher’s exact test).
Although it was a small study sample (n = 25), our
data suggest that azithromycin was inferior to
penicillin in the presence of high community levels of azithromycin-resistant T. pallidum. Although
we have feasible methods to monitor macrolide
resistance in T. pallidum, routine surveillance is not
currently supported by federal agencies.
Jeffrey D. Klausner, M.D., M.P.H.
Robert P. Kohn, M.P.H.
Charlotte K. Kent, M.P.H.
San Francisco Department of Public Health
San Francisco, CA 94103
jeff.klausner@sfdph.org
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The authors reply: We agree with Ballard et al.
that further studies are needed before azithromycin can be recommended for the treatment of
syphilis in pregnancy, although studies in women
undergoing cesarean section have shown that azithromycin does cross the placenta.1
Resistance is clearly a concern in view of the
high proportion of strains of T. pallidum found
among men who have sex with men in the United
States and Ireland that contain mutations that
may confer resistance to macrolides. The clinical
significance of this mutation has not been definitively established, although the small study by
Klausner et al.2 provides some support for such
a link. The results of our trial suggest that azithromycin resistance is not currently a clinically significant problem among heterosexual patients in
Tanzania. We recognize that most laboratories in
Africa do not have the facilities to identify mutations in local strains of T. pallidum. In view of the
considerable advantages that would be conferred
by a single-dose oral treatment for syphilis, however, we believe further studies are warranted to
study the geographic distribution and clinical significance of strains bearing this mutation.
We do not agree with Savaris and Abeche that
azithromycin is too expensive to be used for the
treatment of syphilis in developing countries.
Generic supplies of the drug, made in India, have
been available for some years at a cost of approximately $1.20 for a 2-g dose.3 Azithromycin came
off patent in the United States in November 2005.
Although penicillin G benzathine is an inexpensive drug, the cost of administering it has to include the cost of the needle and syringe.
Despite the issues raised by the correspondents,
we consider that single-dose azithromycin may
have a place in the treatment of early syphilis and
in the management of genital-ulcer disease at the
primary health care level in developing countries.
Gabriele Riedner, M.D., Ph.D.
London School of Hygiene and Tropical Medicine
London WC1E 7HT, United Kingdom
riednerg@emro.who.int
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The editorialist replies: It is striking that the
first randomized trial demonstrating azithromycin’s efficacy for early syphilis in Africa was conducted virtually simultaneously with the emergence
of azithromycin-resistance mutations in T. pallidum in all five cities where such mutations were
sought in the United States and Ireland. This may
represent a world record for the adaptation of a
pathogen to an antimicrobial agent newly proved

effective to treat it — and this by an organism
not previously known for its propensity to develop
resistance to other antimicrobial agents. Reservations about the use of azithromycin for the treatment of early syphilis are clearly warranted.
Fortunately, T. pallidum remains fully susceptible to penicillin G benzathine worldwide, and
the forthcoming 2006 Sexually Transmitted Disease Guidelines from the Centers for Disease Control and Prevention will correctly recommend that
“penicillin G, administered parenterally, is the
preferred drug for treatment of all stages of syphilis” and that the recommended regimen for adults
with primary, secondary, or early latent syphilis
is “benzathine penicillin G 2.4 million units IM
[intramuscular] in a single intramuscular dose.”
King K. Holmes, M.D., Ph.D.
University of Washington
Seattle, WA 98195

Cost-Effectiveness of ICDs
To the Editor: The cost-effectiveness of implantable cardioverter–defibrillator (ICD) therapy
reported by Sanders et al. (Oct. 6 issue)1 is overly
optimistic, because it does not fully account for
several factors that raise the costs and lower the
effectiveness of this therapy. The authors assumed
a constant benefit of the ICD during the patient’s
lifetime, whereas in previous investigations, the
benefit declined, with a convergence of survival
curves by seven to eight years.2 The assumed probability of lead-related complications (2.4 percent
over 20 months) underestimates the spectrum and
frequency of serious complications (up to 14 percent in the Sudden Cardiac Death in Heart Failure Trial [SCD-HeFT]).3 The high frequency of recalls of devices and the consequent interventions
are not accounted for.4 The base-case assumption
of an equivalent quality of life among patients
who received an ICD and the control patients does
not account for the adverse effect of ICD shocks
(31 percent in SCD-HeFT)3 or for the discomfort,
inconvenience, and the loss of time and income
due to the implantation procedure and the need
for replacement of the device, the checking and
programming of the device before and after many
forms of surgery, and, because of the presence of
the device, the exclusion of several types of diag-
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nostic procedures, treatments, employment, and
recreation. The inclusion of these factors, in addition to those noted by Goldman in his editorial,5 would unfavorably affect the cost-effectiveness of ICDs.
Kelley P. Anderson, M.D.
Marshfield Clinic
Marshfield, WI 54449
kpand@att.net
1. Sanders GD, Hlatky MA, Owens DK. Cost-effectiveness of

implantable cardioverter–defibrillators. N Engl J Med 2005;353:
1471-80.
2. Weiss JP, Saynina O, McDonald KM, McClellan MB, Hlatky
MA. Effectiveness and cost-effectiveness of implantable cardioverter defibrillators in the treatment of ventricular arrhythmias
among Medicare beneficiaries. Am J Med 2002;112:519-27.
3. Bardy GH, Lee KL, Mark DB, et al. Amiodarone or an implantable cardioverter–defibrillator for congestive heart failure.
N Engl J Med 2005;352:225-37. [Erratum, N Engl J Med 2005;
352:2146.]
4. Maisel WH, Sweeney MO, Stevenson WG, Ellison KE, Epstein LM. Recalls and safety alerts involving pacemakers and implantable cardioverter-defibrillator generators. JAMA 2001;286:
793-9.
5. Goldman L. Cost-effectiveness in a flat world — can ICDs
help the United States get rhythm? N Engl J Med 2005;353:15135.

To the Editor: The study by Sanders et al. of the
cost-effectiveness of ICDs exemplifies the skilled
analyses that are crucial as the choices become
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