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Background: Although antibiotic-associated diarrhea (AAD) is a common adverse event in children receiving
oral antibiotics, few epidemiological studies have investigated this issue.

Objective: To determine the incidence of AAD in children who received oral antibiotics at the Pediatric
Outpatient Department, Chiang Mai University Hospital.

Material and Method: Children who were prescribed oral antibiotics between September 2004 and June
2005 were randomly enrolled. Subjects with immunodeficiencies, acute/chronic diarrhea, and a history of
having taken antibiotics within two weeks prior to this visit were excluded. Patients’ characteristics including
age, gender, principal diagnosis, and type of antibiotics were recorded. Parents were asked to observe stool
frequency and consistency until one week after discontinuing antimicrobial agents and fill out an appropriate
questionnaire. AAD was defined if there were at least three loose or liquid stools per day for two consecutive
days. Risk factors including age, type, and dosage of the antibiotics used, were analyzed.

Results: Two hundred and twenty-five children were eligible for data analysis. The mean age was 4.1 years
(0.3-14.5 years). Pharyngotonsillitis was the most common diagnosis (53.8%), and amoxicillin and cloxacillin
comprised the most common antibiotics prescribed in the present cohort. The incidence of AAD was 6.2%. All
episodes were presented while the patients were taking antibiotics with a mean (+/- SD) onset and duration
of occurrence of 2.28 +/- 1.13 and 2.64 +/- 1.15 days, respectively. Premature discontinuation of antimicrobial
agents was reported in nine patients (64.3%). There was a trend towards a higher incidence of AAD in the
amoxicillin/clavulanate group (16.7%) compared to amoxicillin (6.9%) and erythromycin (11.1%) groups,
although it was not statistically significant. In addition, the present study could not demonstrate an association
between younger age or the high dosage of antibiotics used, and the development of AAD.

Conclusion: AAD was not uncommon in a pediatric ambulatory care setting. It tended to occur in younger
children receiving amoxicillin/clavulanate.
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Adverse drug reaction (ADR) is one of the
major concerns in pediatric ambulatory care. Kramer et
al reported an overall incidence of 11.1%®, of which
most commonly caused by oral antibiotics that was
prescribed for the treatment of respiratory tract, skin,
and urinary tract infections. Although tremendous
benefits are noted, various side effects related to anti-

Correspondence to : Ukarapol N, Department of Pediatrics,
Faculty of Medicine, Chiang Mai University, Chiang Mai 50200,
Thailand. Phone: 053-945-412, Fax: 053-946-461, E-mail:
nukarapo@chiangmai.ac.th, nukarapo@mail.med.cmu.ac.th

J Med Assoc Thai Vol. 90 No. 3 2007

microbial agents have been continuously reported. One
of the most common adverse events is gastrointestinal
involvement including nausea, vomiting, abdominal
pain, and diarrhea®. Among these, antibiotic-associ-
ated diarrhea (AAD) is well recognized and considered
to be the most common adverse effect. It frequently led
physicians to prematurely discontinuing the medicine
or changing the medication to cover for possible super-
imposed gastrointestinal infection. The aim of the
present study was to determine the incidence of AAD
in children who received oral antibiotics at the Pediatric
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Outpatient Department, Chiang Mai University Hos-
pital.

Material and Method

Patients under 15 years of age, who were visit-
ing the Pediatric Outpatient Department at Chiang Mai
University Hospital and being prescribed oral anti-
biotics, were randomly invited to participate in the
present study protocol between September 2004 and
June 2005. With an estimated AAD prevalence of 20%
(+/- 25%) and the confidence level of 95%, a sample
size of 225 patients was calculated. Subjects with im-
munodeficiencies, acute/chronic diarrhea, and a his-
tory of taking antibiotics within two weeks were ex-
cluded. Awritten, informed consent was obtained from
the parents. Patients’ baseline characteristics includ-
ing age, sex, principal diagnosis, type, dosage, and
duration of antibiotics were recorded. The parents were
asked to fill out a questionnaire regarding possible
adverse drug reactions such as nausea, vomiting, ab-
dominal pain, diarrhea, and rash. Stool frequency and
consistency were recorded daily. Antibiotic-associated
diarrhea (AAD) was defined as a presence of three or
more loose/liquid stools per day for at least two con-
secutive days starting from initiation of antibiotic to
one week after discontinuation of antibiotic. If the
questionnaire was not returned by regular mail one-
week after stopping the medication, the parents would
be contacted by telephone in order to monitor the
ADRs. Incidence, characteristics, and risk factors in-
cluding age, type, and dosage of the antibiotics used
were collected and analyzed using the SPSS program.
Mean and standard deviation, number and percent
were presented. A p-value < 0.05 was considered statis-
tically significant. The present study was approved
by the Research Ethic Committee of the Faculty of
Medicine, Chiang Mai University.

Results

During a 10-month period, 225 patients were
randomly enrolled, which accounted for 20.7 per cent
of all children receiving oral antibiotics. One hundred
and fifteen were male. The mean age was 4.1 years (0.3-
14.5 years). Eighty-four (37%) cases returned the ques-
tionnaire, whereas the others were called directly to
complete the data. The most common principal diag-
noses comprised acute pharyngotonsillitis (53.8%),
skin infection (13.8%), URI/rhinitis (7.6%), acute otitis
media (6.7%), sinusitis (5.3%), and pneumonia (4.4%).
Amoxicillin was most commonly prescribed (70.1%),
followed by cloxacillin (15.1%), and amoxicillin/cla-
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vulanate (5.3%), respectively. Besides antibiotics, com-
mon co-prescriptions included acetaminophen, decon-
gestant, antihistamine, mucolytic/expectorant, and
bronchodilator.

Fourteen (6.2%) patients developed antibio-
tic-associated diarrhea, 11 associated with amoxicillin,
2 with amoxicillin/clavulanate, and 1 with erythromy-
cin. The mean (+/- SD) onset of AAD was 2.28 +/- 1.13
days (1-5 days) after oral antibiotics were taken and
the condition lasted for the mean (+/- SD) duration
of 2.64 +/- 1.15 days (2-5 days). Among children with
AAD, the mean stool frequency was 4.42 +/- 1.22 times/
day. Nine of fourteen cases (64%) discontinued anti-
microbial agents prematurely. Three patients with
AAD previously had a history of diarrhea after taking
an antibiotic; however, they could not recall what
medication was used at the time. Clinical presentations
were generally mild with no need for hospitalization.
The diarrhea improved in one day after discontinuing
antibiotics in all cases.

There was a trend towards a higher incidence
of AAD in the amoxicillin/clavulanate group (2/12;
16.7%) compared with amoxicillin (11/159; 6.9%), and
erythromycin (1/9; 11.1%) groups, although it was not
statistically significant. There was no association
between AAD and younger age or the high dosage of
antibiotics used. Although duration of treatment was
inversely associated with AAD, this should be cau-
tiously interpreted. Since most of AAD patients in the
present study discontinued the medication shortly
after the development of diarrhea (Table 1). Moreover,
two patients reported nausea and rash following the
administration of erythromycin and amoxicillin, respec-
tively.

Discussion

Antibiotic-associated diarrhea is one of the
most common gastrointestinal adverse drug reactions
noted in pediatric ambulatory settings. The incidence
varies between 5% and 25%, depending on case en-
roliment, definition of AAD, type, and protocol/guide-
line of the antibiotics used®. In an adult study, Wistrom
et al® reported a frequency of AAD in 4.9% of 2,462
hospitalized antibiotic-treated patients. The incidence
of AAD in pediatric outpatients reported was 3.5%
and 11%, by Kramer® and Turck et al®. One of the
factors that may influence the difference in study
results between Kramer and Turck was the availability
of amoxicillin/clavulanate in the latter study. Although
there were racial differences, the clinical characteris-
tics and incidence of AAD in the present study were
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Table 1. Potential risk factors of antibiotic-associated diarrh

ea in a pediatric ambulatory care setting (n = 225)

Risk factors Occurrence of Diarrhea p-value
Yes (n = 14) No (n = 211)

Gender, male:female 1:1 1.05:1 0.57
Age (y)" 1.94+0.24 41+34 0.27
High dose antibiotic (n) 0 14 0.39
Type of antibiotic (n) 0.68

Amoxicillin 11 148

Amoxicillin/clavulanate 2 10

Cloxacillin 0 34

Penicillin 0 1

Co-trimoxazole 0 2

Erythromycin 1 8

Cephalexin 0 5

Cefaclor 0 2

Cefixime 0 1
Duration of treatment (day)* 59+22 78+21 <0.001

* Presented as mean +/- SD

comparable to these previous studies. Most studies,
including the authors, demonstrated that the symp-
toms started within 5-7 days after commencing anti-
biotic treatment and lasted for approximately 3-4
days®®, Similar to other reports, the present study
found the clinical presentation was mild and no child
was hospitalized due to AAD®57, The diarrhea usually
improved after discontinuing the medication.

The mechanisms by which antibiotics result
in AAD have remained unclear. Although Clostridium
difficlie-associated diarrhea (CDAD) has been postu-
lated and widely studied recently, only 10%-20% of all
AAD patients are positive for toxicogenic C. difficile
strain®. CDAD is primarily acquired from the hospital
environment, which leads to the higher incidence noted
in hospitalized patients who are treated with antibiotics,
compared with those in outpatient settings. Beaugerie
et al® reported a 17.6% incidence of AAD from a com-
munity based study in adults, in which 3.8% of the
cases were diagnosed as CDAD. Other infective agents,
such as C. perfringens, Candida spp., Staphylococ-
cus aureus, and drug-resistant Salmonella species,
have been sporadically reported to associate with
AADES),

Another potential underlying mechanism of
AAD is disturbances in the function of normal intesti-
nal flora, which are involved in colonic carbohydrate
metabolism. Under normal circumstances, unabsorbed
carbohydrates and dietary fibers are metabolized fur-
ther by colonic bacteria into short-chain fatty acid, in
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which they can be reabsorbed to salvage energy and
induce additional fluid and electrolyte absorption at
the colonic mucosa. As a result, this group of patients
is vulnerable for development of osmotic diarrhea after
intestinal loading of cow’s milk, poorly absorbable car-
bohydrates such as fructose and sorbitol, and metabo-
lizable dietary fibers for instance carrots, cabbage, and
peas“?, Direct effects of antibiotics on intestinal
motility have also been linked to the development of
AAD, particularly those of erythromycin and amoxi-
cillin/clavulanate®.

In earlier reports, younger age, longer dura-
tion of treatment, multiple drug therapy, and type and
dosage of antibiotics used were found to associate
with AAD@4578) Unfortunately, these risk factors were
not found to associate with AAD in the present study.
However, there was a trend towards a higher incidence
of AAD in the amoxicillin/clavulanate group compared
to amoxicillin and erythromycin groups. One of the im-
portant health impacts learned from the present study
was that approximately two-thirds of the AAD patients
stopped taking the medication prematurely without
physician supervision. This action may lead to inad-
equate treatment of underlying diseases. To avoid
this, careful counseling on expected AAD is strongly
advised. Antibiotics may be continued if the symp-
toms are mild.

Major limitations in the present study were
the small number of subjects enrolled and possibility
of inter-current acute viral gastroenteritis, which is a
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common problem in children. A study by Talbot-Smith
and Heyworth showed that the incidence of AAD was
32.3%, of this 8.8% associated with a viral respiratory
illnesst.

In conclusion, antibiotic-associated diarrhea
was not uncommon in pediatric ambulatory care setting.
It tended to occur in younger children receiving amoxi-
cillin/clavulanate.
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