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SUMMARY

Empiric treatment with ciprofloxacin and norfloxacin
has been recommended recently for patients with
acute diarrhoeal disease. In a retrospective 6-month
study period the results of stool cultures from 209
patients with acute diarrhoea admitted to the emerg-
ency room were analysed. Seventy-eight cultures
(37%) were positive for one or more bacteria.
Shigella was the most commonly isolated pathogen
(68%). Shigella sonnei comprised 72% and Shigella
flexneri 19% of all the bacterial isolates. While no

antimicrobial resistance to ciprofloxacin was found
for both Shigella species, only 36 and 26% of the
Shigella isolates were sensitive to ampicillin and
trimethoprim-sulfamethoxazole (TMP-SMZ), re-

spectively. These findings point out to the emergence
of drug resistance to commonly used antimicrobial

drugs. Shigella's high sensitivity to the newer quino-
lones should make this the treatment of choice for
the very sick patient, although physicians should be

cautioned to the fact that indiscriminate use of this

drug could result in the emergence of resistance
similar to that noted with ampicillin and TMP-SMZ.
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Acute diarrhoeal disease is a common complaint
in the setting of emergency rooms in community
and university hospitals, especially during summer

time. Up to 50% of acute diarrhoeal cases found in

this setting are caused by bacteria.1 Traditional
therapeutic approaches include correction of fluid
and electrolyte abnormalities and antibiotic treat-
ment in selected cases. Empiric antibiotic treatment
has recently been advocated, as antimicrobial
agents have been successful in the treatment of

shigellosis, enterotoxigenic E. coli and traveller's
diarrhoea.2 6 The prevalence of bacterial patho-

gens and their antibiotic sensitivity is of major import-
ance in the choice of empiric antimicrobial agents.
Reports on the emergence of bacterial strains
resistant to commonly used antibiotics7-11 make
both the decision to treat and the choice of the
empiric agent difficult. A retrospective survey has
been conducted on the results of stool cultures from
patients admitted to the emergency room with acute
diarrhoeal disease. The purpose of the study was to
determine which are the most common causative
pathogens and their antibiotic sensitivity.

METHODS

All the results of stool cultures obtained from patients
with acute diarrhoea attending the emergency

room from May 1991 to September 1991, were

retrieved from the computer. The samples were

cultured according to standard methods described
elsewhere and tested for sensitivity to different
antibiotics in the standard disc method.12-13 The
antibiotic sensitivity of pathogens was analysed
for TMP-SMZ, ampicillin and ciprofloxacin. The re-

sults of the cultures were reviewed retrospectively
and so were the emergency room charts of the
patients. The severity of the illness was assessed
according to the presence of temperature, signs of
dehydration, clinical dysentery and the impression
of the attending physician, resulting in the need of
antibiotic administration and/or hospital admission.
When examined, the presence of fecal leucocytes
was also recorded.

RESULTS

A total of 209 stool cultures were available for analy-
sis, one for each patient. In 78 samples (37%) an

enteric pathogen was isolated. Shigella (S.) species
were the most common group of bacteria, com-

prising 68% of all the positive bacterial isolates
(Fig. 1). S. sonnei was the single most common
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Fig. 1. Occurence of enteric pathogens in positive stool
cultures. *, S. sp;M, S. flexneri; , S. sonnei; o, E. coli,
o, Salmonella sp. and *, Campylobacter.

isolate followed in decreasing frequency by S.
flexneri, S. boydii and S. dysenteriae. The rest of
the positive cultures included salmonella species,
E. coli and finally Campylobacter species. Antibiotic
susceptibility, as shown in Table 1, reveals that all
the bacterial isolates were sensitive to ciprofloxacin.
Only 36 and 26% of the shigella isolates were

sensitive to ampicillin and TMP-SMZ, respectively.
The patients included in the study acquired their
enteric infection domestically; their age ranged
between 1 to 86 years (mean 24.2 years). The
severity of the diarrhoea could not be accurately
evaluated from the patients charts. Fever >380C
was present in 49.7% of the patients, vomiting in
35.8% and abdominal pain in 45.4% of the patients.
Fecal leucocytes were examined only in 32 patients;
26 smears were found positive for the presence

of leucocytes and 18 of them yielded a positive
bacterial culture (Shigella species in 14 out of 18).
Six smears were found negative for the presence of
leucocytes and only one of them yielded a positive
bacterial culture. Fifty-two patients were treated
with antibiotics, of them 29 (37%) had positive stool
cultures and 23 (18%) had negative stool cultures.
From the data found in the charts it was impossible
to draw conclusions regarding the reasons leading
the attending physicians to treat or not to treat the

patients with antibiotics. There was no statistical
difference between the groups in the number of
patients with fever or those older than 65 years. The
only consistent finding leading to antibiotic treatment
was a positive fecal leucocyte examination; 69% of
the patients with a positive test received antibiotic
therapy as compared with none of the patients with
a negative test. According to antibiotic susceptibility
of the isolated fecal bacteria, only 48% of the patients
received adequate treatment.

DISCUSSION

The present study clearly shows that a very high
percentage of Shigella isolates (the most common

bacterial pathogen in our area) are resistant to

commonly used antibiotics such as ampicillin and
TMP-SMZ. These results represent a significant
change in the susceptibility pattern of enteric patho-
gens. Halpern et al. from Israel,14 compared the
susceptibility patterns of the Shigella species over

two periods, 1975-1979 and 1980-1985 and no

significant difference was found regarding suscepti-
bility to ampicillin and TMP-SMZ between the periods;
81 and 66% of S. sonnei were susceptible to ampi-
cillin and TMP-SMZ, respectively during the period
1980-1985. The results for S. flexneri were 72 and
78%, respectively during the same study period.
When compared with this study, 60% of S. flexneri
but only 29% of S. sonnei were susceptible to

ampicillin and 80% of S. flexneri but only 13% of

S. sonnei were susceptible to TMP-SMZ. Similar
findings have been reported from Asia,78 Africa9
and North America.10'11 A recent report of acute
bacterial diarrhoea during Operation Desert Shield
showed that 85 and 21 % of Shigella species were

resistant to TMP-SMZ and ampicillin, respectively.15
In this study, as in other recent studies, susceptibility
to ciprofloxacin and other quinolone antibiotic was
universal and indeed empiric antibiotic therapy with

fluroquinolones has been recently recommended
for the treatment of acute diarrhoea.16 Treatment
with ciprofloxacin and norfloxacin compared with

placebo shortened the duration of diarrhoea and

Table 1. Antibiotic susceptibility of
Pathogen Ampicillin (%) TMP-SMZ (%) Ciprofloxacin (%) Total enteric pathogens

Shigella (all) 36 26 100 53
S. sonnei 29 13 100 38
S. flexneri 60 80 100 10
E. coli 50 62 100 8
Salmonella 90 100 100 1 1
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N. Kaminski et al. increased the percentage of patients who were
cured or improved; similar differences were not
found for TMP-SMZ.16 Wistrom et al.17 showed an
overall favourable effect of norfloxacin in culture
positive patients and severely ill patients but not in
culture negative patients or patients with campylo-
bacteriosis. In patients infected with Shigella species,
significant differences between the norfloxacin- and
placebo-treated groups were found on day 2 in the
accumulated number of patients cured and in the
mean number of loose stools. On the last treatment
day, 80 and 50% of the patients with shigellosis
were cured in the norfloxacin and placebo groups,
respectively. Norfloxacin was significantly less ef-
fective than the placebo in eliminating salmonella
species in the last day of treatment. Similar results
were shown by other authors with ciprofloxacin treat-
ment.6'18 Before quinolone agents can be used
routinely for the treatment of acute diarrhoea the
emergence of quinolone resistance should be ad-
dressed. Resistance was shown after norfloxacin
treatment in six of nine persisting Campylobacter
strains that were tested in Wistrom's study.17 In The
Netherlands 11 % of human Campylobacter iso-
lates were quinolone resistant in 1989.19 Plasmid-
mediated resistance to nalidixic acid in Shigella
dysenteriae has recently been reported from an
epidemic in Bangladesh.9 It was reported that the
nalidixic acid resistant strains readily acquired resist-
ance to ciprofloxacin. Clinical resistance to the new
quinolones has occurred most often among respir-
atory pathogens, particularly Pseudomonas
aeruginosa from patients with cystic fibrosis and,
less frequently, among strains of Serratia mar-
cescens, Pseudomonas aeruginosa and Staphylo-
coccus.20-23 So far, overall resistance of bacteria
to quinolones has not emerged as a major problem,
but like resistance to all other antimicrobial classes,
it does occur in certain clinical settings and during
indiscriminate use of antibiotics. It seems therefore,
that efforts should be invested in defining the patients
who definitely require antibiotic treatment. Goodman
et al.16 showed that the traditional markers of invasive
diarrhoea, although predictive of subsequent positive
culture, may not be useful when identifying patients
who are most likely to benefit from early empiric
antimicrobial therapy. Patients without fecal leuco-
cytes, those with negative bacterial cultures, and
those with low diarrhoea index scores also appeared
to have a shorter clinical illness when treated with
ciprofloxacin. These findings are in contrast with
those reported by Winstrom who found that the
major clinical benefit was in severely ill and stool

culture positive patients.17 Determining whether and
which patients should be treated by antibiotic
therapy is beyond the scope of this study.
However it seems that effective supportive

measures and pharmacological non-antimicrobial
therapy24'25 should be the mainstay of treatment
and antibiotics reserved for severe cases as the
benefit of routine empiric antibiotic treatment is low
and the danger of emerging bacterial resistance
is considerable.
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