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A bs tr ac t

Background

Single-dose azithromycin is effective in the treatment of severe cholera in children, 
but its effectiveness in adults has not been evaluated.

Methods

We conducted a double-blind, randomized trial comparing the equivalence of 
azithromycin and ciprofloxacin (each given in a single 1-g dose of two 500-mg 
tablets) among 195 men with severe cholera caused by Vibrio cholerae O1 or O139. 
Patients were hospitalized for five days. A stool culture was performed daily. Pri-
mary outcome measures were clinical success (the cessation of watery stools with-
in 48 hours after drug administration) and bacteriologic success (the inability to 
isolate V. cholerae after 48 hours).

Results

Therapy was clinically successful in 71 of 97 patients receiving azithromycin (73 
percent) and in 26 of 98 patients receiving ciprofloxacin (27 percent) (P<0.001) and 
bacteriologically successful in 76 of 97 patients receiving azithromycin (78 percent) 
and in 10 of 98 patients receiving ciprofloxacin (10 percent) (P<0.001). Patients who 
were treated with azithromycin had a shorter duration of diarrhea than did patients 
treated with ciprofloxacin (median, 30 vs. 78 hours); a lower frequency of vomiting 
(43 percent vs. 67 percent); fewer stools (median, 36 vs. 52); and a lower stool vol-
ume (median, 114 vs. 322 ml per kilogram of body weight). The median minimal 
inhibitory concentration of ciprofloxacin for the 177 isolates of V. cholerae O1 was 
0.25 μg per milliliter, which was 11 to 83 times as high as that in previous studies 
at this site.

Conclusions

Single-dose azithromycin was effective in the treatment of severe cholera in adults. 
The lack of efficacy of ciprofloxacin may result from its diminished activity against 
V. cholerae O1 strains currently circulating in Bangladesh. (ClinicalTrials.gov num-
ber, NCT00229944.)
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Cholera caused by vibrio cholerae o1 

or O139 is an important cause of severe 
dehydrating diarrhea in Asia and Africa.1 

Antibiotic therapy is a useful adjunct to fluid re-
placement in the treatment of cholera by sub-
stantially reducing the duration and volume of 
diarrhea and thereby lessening fluid require-
ments and shortening the duration of hospital-
ization.2 These benefits are especially important 
in resource-constrained settings in which intra-
venous fluids, skilled care, and hospital beds may 
be in short supply, especially during cholera epi-
demics.

The choice of antimicrobial drug for the treat-
ment of cholera is guided by the patterns of re-
sistance of the infecting organism. The develop-
ment of resistance in V. cholerae O1 and O139 has 
diminished the use of a number of drugs that 
have historically been used in the treatment of 
cholera.3,4 Tetracycline and its derivatives have 
been the mainstay of cholera therapy for 40 years2 
and are effective when used in a single dose.5-7 
There are situations, however, such as cholera in-
fections in children or pregnant women, in which 
the use of the tetracycline class of drugs is rela-
tively contraindicated because of the risk of toxic-
ity. Resistance to tetracycline and its derivatives 
has also been reported.8,9

Erythromycin has often been used as an al-
ternative to tetracycline for the treatment of chol-
era.10 Unlike the tetracyclines, erythromycin has 
not been shown to be effective in a single dose, 
and currently recommended courses of treatment 
require 12 doses over a period of three days.10 As 
compared with erythromycin, azithromycin, a 
macrolide antibiotic derived from erythromycin, 
has better in vitro activity against V. cholerae,11 has 
a longer half-life,12 and has less gastrointestinal 
toxicity.13 It has also been shown to be effective 
when used in a single dose for the treatment of 
cholera in children.11 In this study, we evaluated 
the equivalence in adults of single-dose azithro-
mycin and single-dose ciprofloxacin, a regimen 
that we have previously demonstrated to be effec-
tive in the treatment of severe cholera in adults.14

Me thods

Study Patients and Protocol

Patients were enrolled at the Dhaka Diarrhoea 
Treatment Centre of the ICDDR, B–Centre for 
Health and Population Research in Bangladesh 

between December 11, 2002, and May 2, 2004. 
Eligible patients were men between the ages of 
18 and 60 years who had had watery diarrhea for 
no more than 24 hours, severe dehydration (ac-
cording to World Health Organization crite-
ria10), a high purging rate (stool volume, ≥20 ml 
per kilogram of body weight during a four-hour 
observation period after initial rehydration), and 
V. cholerae O1 or O139 isolated from a culture of 
stool or a rectal-swab sample. Patients were ex-
cluded from the study if they had a concomitant 
illness or had received an antimicrobial agent ef-
fective in the treatment of cholera. Women were 
excluded from the study because of difficulty in 
separating urine from stool and because social 
norms make it difficult for them to stay away 
from their homes.

Consecutive patients meeting initial eligibility 
requirements who presented for care at the Dhaka 
Diarrhoea Treatment Centre from 6 a.m. to 6 p.m. 
daily were identified. Such patients were rehy-
drated during a period of two to four hours and 
screened for V. cholerae O1 or O139 infection with 
the use of dark-field microscopy of a stool speci-
men. Patients with a presumptive diagnosis of 
cholera who had a volume of diarrhea of at least 
20 ml per kilogram during the next four hours 
were eligible for participation in the study.

Eligible patients who provided written in-
formed consent to participate in the study were 
randomly assigned, in a double-blind fashion, to 
receive orally either two 500-mg tablets of azithro-
mycin and a placebo formulation of ciprofloxa-
cin or two 500-mg tablets of ciprofloxacin and 
a placebo formulation of azithromycin. (Pfizer 
provided the azithromycin and azithromycin pla-
cebo tablets, and Square Pharmaceuticals pro-
vided the ciprofloxacin and ciprofloxacin place-
bo tablets but had no other role in study design, 
data accrual or interpretation, or the writing or 
approval of the manuscript.) Patients were ad-
mitted to the study ward of the treatment center 
for five days. (Study days were enumerated from 
the time of the administration of the first dose of 
study drug.) Every six hours, vital signs, the pres-
ence of watery stool (defined as stool that could 
be poured), and fluid balance (volume of stool, 
urine, vomitus, and oral and intravenous f luid 
intake) were assessed. Each day after admission, 
interval histories were obtained and physical ex-
aminations were performed. Hydration was main-
tained with a rice-based oral rehydration prepa-
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