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ABSTRACT

To evaluate the efficacy of erythromycin and trimethoprim-sulphamethoxazole (TMP-SMX) in the
treatment of cholera in children aged 1-8 years, a randomised clinical trial was conducted at a diarrhoea
treatment centre in Bangladesh from December 1991 to June 1992. Fifteen children received
erythromycin, 50 mg/kg per day, in four equally divided doses, 18 children received 10 mg/kg per day of
trimethoprim and 50 mg/kg per day of sulphamethoxazole in two equally divided doses (12 hourly) for five
days, and 15 children received no antibiotic; children in all three groups received intravenous cholera
saline for severe dehydration and for mild to moderate dehydration, a rice-based oral rehydration solution.
The mean stool volumes in mL/kg body weight in the two treatment groups were less than that of the
control group, and there were no significant differences in stool volume among the two treatment groups.
However, 67% of the children in the erythromycin group and 82% in the TMP-SMX group recovered
within 72 hours compared to 33% in the control group (p<0.01). Similarly, the bacteriological cures were
80% in the erythromycin group and 83% in the TMP-SMX group compared to only 27% in the control
group (p<0.001). These results confirm that both erythromycin and trimethoprim-sulphamethoxazole are
effective antimicrobials in the treatment of cholera. These drugs are of value specially in younger children
in whom tetracycline is contraindicated or when the infecting Vibrio cholerae are resistant to tetracycline.
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INTRODUCTION

Cholera, the most severe of all infectious diarrhoeal diseases, is an important cause of morbidity and
mortality in many developing countries. The disease is endemic in some parts of Asia, Africa, and South
America (1). It is characterised by acute onset of vomiting, profuse watery diarrhoea, and development of
dehydration that might lead to death if not timely treated (2,3). The advent of oral rehydration solution
(ORS), however, has simplified the management of cholera and substantially reduced the mortality due to
dehydration. Appropriate antibiotics, including tetracycline, doxycycline, furazolidone, and
chloramphenicol, given concurrently with fluid and electrolyte replacement, reduce the volume of stools,
the duration of diarrhoea, and the excretion of Vibrio cholerae in faeces (4-7).

However, tetracycline can not be prescribed to pregnant women and younger children due to its adverse
effects on teeth and growing bone. Moreover, there have been frequent reports of multiple drug-resistant
V. cholerae, including tetracycline and furazolidone (8-11). It is, therefore, important to identify effective
alternative antimicrobials for the treatment of cholera in children and pregnant mothers and also for large-
scale epidemic due to tetracycline and furazolidone-resistant strains of V. cholerae. Previous studies
have shown good clinical and bacteriological cures of erythromycin and trimethoprim-sulphamethoxazole
in cholera, but those studies were done nearly 20 years back, and by this time, antimicrobial susceptibility



to V. cholerae O1 might have changed. The present pilot study was undertaken to evaluate the clinical
efficacy of erythromycin and trimethoprim-sulphamethoxazole in the treatment of cholera in children.
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PATIENTS AND METHODS
Patients

The study was carried out at the Clinical Research Centre of the International Centre for Diarrhoeal
Disease Research, Bangladesh (ICDDR,B). Patients enrolled in this study were only boys, aged 1-8
years, having a history of watery diarrhoea for less than 48 hours, and their stool containing motile V.
cholerae as seen under a dark-field microscope. Patients who had taken antibiotics before hospital
admission, and patients with systemic infections were excluded from the study.

Clinical management

On admission, body weight was obtained, and the patients were nursed on a cholera cot. A thorough
clinical examination was performed, and the hydration status was assessed clinically by a physician
according to World Health Organization (WHO) criteria. A stool specimen was sent to the laboratory for
the dark-field microscopy to detect motile V. cholerae and another specimen for bacteriological culture.
For patients with mild to moderate dehydration, a rice-based oral rehydration solution (R-ORS) was
started (12). Children with severe dehydration were rehydrated with an intravenous solution, containing
133 mmol of sodium, 13 mmol of potassium, 98 mmol of chloride, and 48 mmol of acetate in one litre of
water. Complete rehydration was achieved within 4-6 hours of admission. All stools, urine, and vomit were
collected separately. The volumes of intravenous fluid, amount of R-ORS intake, volumes of stools and
urine were recorded every 8-hour period, beginning at the time of admission and continued until the
diarrhoea stopped. The patients stayed in the hospital for 5 days, or until the diarrhoea resolved.

Randomisation

After rehydration, the patients were randomly assigned to one of the two treatment groups (erythromycin
or trimethoprim-sulphamethoxazole), or to the no-antibiotic control group by using sealed envelopes
containing a numeric treatment code obtained from a table of random numbers. Erythromycin was given
at 50 mg/kg per day in 4 equally divided doses, trimethoprim at 10 mg/kg per day and sulphamethoxazole
50 mg/kg per day in two equally divided doses for five days. The justification for including a non-antibiotic
group as control is that replacement of fluid and electrolytes is the cornerstone therapy for the prevention
of death due to dehydration. However, antibiotic therapy has been shown to reduce the duration of
diarrhoea and accelerate bacteriological cure.

Bacteriology

Rectal swab specimens were obtained from the patients before starting the treatment and subsequently
daily for five days. Faecal specimens were immediately plated onto MacConkey’s Salmonella-Shigella
and Monsur's (taurocholate-tellurite gelatine agar) media plates. Bacteria from colonies typical of V.
cholerae were tested for agglutination with a polyvalent O group 1 antiserum.



Measurements of outcome variables

The outcome variables include volume of stool in mL which was measured every 8 hours, ORS and
intravenous fluid intake, the duration of diarrhoea in hours, and the duration of V. cholerae excretion in
stools. Duration of diarrhoea was defined as the end of the last 8-hour period in which a liquid stool was
passed. Clinical success was defined as the end of diarrhoea occurring on or before 72 hours without
subsequent relapse, and clinical failure was defined if diarrhoea continued beyond 72 hours. A period of
72 hours was selected because in most patients treated with appropriate antibiotics, diarrhoea usually
resolves within this period (6). Similarly, bacteriological success was defined if the stool culture became
negative on day 3 or before, and remained negative afterwards.

Statistical analysis

The significance of differences in means was tested by the Student's t test. Analysis of ariance (ANOVA)
or Krushkal-Wallis test was done when appropriate, and the proportion of success was tested by the chi-
squire or Fisher’s exact test. A value of p<0.05 was considered significant.

RESULTS

Initially, 54 patients were positive for V. cholerae by dark-field microscopic examination of their stools. Six
patients were excluded, because stool culture failed to grow V. cholerae. Of the remaining 48 children, 15
received erythromycin, 18 trimethoprim-sulphamethoxazole, and 15 no antibiotics. The admission
characteristics, including the age, duration of diarrhoea, hydration status, and stool pathogens, are shown
in Table I. There were no significant differences in these variables among three treatment groups of
children on admission.
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(p<0.001) (Table I1).

Antibiotic sensitivity of V. cholerae was determined in 30 isolates. It showed 100% sensitivity to
tetracycline (30/30; confidence limits [CL] 88% to 100%), 87% to both erythromycin and trimethoprim-
sulphamethoxazole (26/30; CL 69% to 96%), and only 13% to furazolidone (4/30; CL 4% to 31%). The
overlapping confidence limits indicate the absence of statistically significant differences between the
antimicrobial agents used in our two study groups.



Of the five clinical failures in the erythromycin group, stools became again less formed from day 4 in one
patient and from day 5 in the remaining four patients, and of the three clinical failures in the TMP-SMX
group, two improved on day 4 and another on day 5. On the other hand, 10 patients who failed in the
control group improved on day 6.

The proportion of patients with V. cholerae isolated from stool culture declined from 60% on day 1 post-
treatment to 0% on day 5 in the erythromycin group (9/15 and 0/15; CL 32% to 84% and 0% to 22%
respectively) compared to 91% on day 1 to 53% on day 5 in the control group (14/15 and 8/15; CL 68% to
100% and 27% to 79% respectively) (p<0.01). Similarly, the proportion of patients with V. cholerae
isolated from stool culture in the TMP-SMX group declined from 94% (17/18; CL 73% to 100%) on day 1
to only 16.7% (3/18; CL 36% to 41%) on day 5 ( p<0.01) (Fig.). However, these differences in
bacteriological response between the erythromycin and TMP-SMX groups were not statistically significant
on any day during the treatment.

DISCUSSION

In the present study, patients receiving erythromycin or trimethoprim-sulphamethoxazole showed good
clinical and bacteriological cures when compared with a no-antibiotic control. This is in agreement with
other clinical studies done previously (6,13-16). However, there was no differences either in clinical or

bacteriological cure between the two antibiotic treatment groups. Similarly, the duration of diarrhoea of
two antibiotic treatment groups was significantly shorter than the no-antibiotic group. That agrees well

with nearly two and half days required in a previous study (13).

Until recently, in this region, the El Tor biotype of V cholerae O1 was responsible for epidemics and
outbreaks (17). However, the cholera outbreaks that took place during 1987-1989 in southern
Bangladesh were mostly caused by V. cholerae classical biotype that were tetracycline-resistant (18). V.
cholerae O1 El Tor biotype strains resistant to tetracycline have since long been reported from other parts
of the world. However, only recently similar El Tor biotype of V. cholerae O1 has been found to be
responsible for epidemics in this region (18,19). In 1988, a cholera epidemic due to V. cholerae O1 El Tor
biotype was reported from Maharastra, India; 43% of those strains were tetracycline-resistant (20).
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In our study, although both the clinical
and bacteriological successes were
significantly better in children receiving
antibiotics compared to the control
patients, the volume of stool was similar
in all three groups. This may be due to
the small number of patients studied in
each group.

Nevertheless, our study showed that both
erythromycin and trimethoprim-
sulphamethoxazole are similarly effective
in achieving clinical and bacteriological
cure. With the emergence of V. cholerae
01 strains resistant to tetracycline and
furazolidone, erythromycin and
trimethoprim-sulphamethoxazole may
serve as effective alternative
antimicrobials.
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