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Antibiotic Therapy for Invasive Bacterial Diarrhea

Rusdi Ismail, Achirul Bakri, Mohammad Nazir, Ryanto Haridawati

(Diarrheal Diseases Study Group, Medical School,
Sriwidjaya University, Palembang, Indonesia)

ABSTRACT To evaluate the effectiveness of the standard practice of antibiotic pres-
cribing in diarrheal diseases (DD) at Palembang General Hospital, we performed this
single blind clinical trial. Subjects were children with DD, without E. histolytica or G.
lamblia in their stool, 6 to 59 months of age, seen at the OPD from May 20, 1991 until
March 31, 1992. Antibiotic treatment (AT) was given to the treated group (n=289), and
was withheld from the control group (n=298). The effectiveness of antibiotic treatment
was measured by rate of reconsultation, need for subsequent AT, duration of diarrhea,
vomiting, and fever as measured by home visitors. The treated group has a significan
shorter duration of diarrhea and a significant difference in the need for additional AT.
Subjects whose diarrhea persist more than 7 days were significant statistically only in
bloody diarrhea and in subjects whose fecal leukocytes were more than 9 per high
power field. Profuse diarrhea and mother's anxiety were the main reasons for further
consultation, which were strikingly greater in control than in treated group. Mothers
seeked reconsultation 12.5 times more often for bloody diarrhea and 19.5 times for
mucoid diarrhea plus fever. This study reconfirmed that AT in DD shortens the duration
of diarrhea, diminishes the rate of reconsultation, and need for subsequent antibiotics in
bloody and mucoid diarrhea. [Paediatr Indones 1993; 33:26-37]

Introduction

Since 1980 "VHO' has recommended
resricting antimicrobial therapy in diar-
theal diseases (DD) to the treatment of
cholera, severe shigellosis, amebiasis,
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and giardiasis. In 1990 WHQO? devised
operational criteria for antibiotic therapy
(AT), that are clinical diagnosis of chol-
era or bloody diarrthea. These criteria are
based on the assumptions that from the
public health point of view, the health
hazard of invasive bacterial diarrhea (ID)
is mainly due to shigellosis, and grossly
bloody diarrhea is a sensitive and specif-
ic indicator for severe shigellosis. Since
DD is very common in developing coun-
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tres, control of AT in DD will be of major
benefit in controlling antibiotic abuse.
The Indonesian CDD Program® has rec-
ommended AT for cholera, bloody diar-
rhea, presence of 'systemic manifesta-
tions' and the presence 10 or more fecal
leukocytes per high power field (HPF). Al-
though studies have shown that educa-
tional programs to use of oral rehydra-
tion (ORT) and appropriate feeding, and
to discourage the use of antidiarrheal
drugs*® have been effective, the use of
antibiotics is still inappropriately high.

We perceived a need for better data on
the incidence of Shigella as a cause of
dysentry and of the overall incidence of
dysentry in Indonesia. If Shigella is not
the major cause of dysentry it is neces-
sary to determine if bloody diarrhea
caused by other agents may benefit from
AT. Only then can appropriate recom-
mendations regarding AT be developed.

At the Department of Child Health, Pa-
lembang General Hospital, the indica-
tions for AT in DD include bloody diarr-
hea, mucoid diarthea plus fever, high fe-
ver, clinical diagnosis of cholera, 10 or
more fecal leukocytes per HPF, and 'sys-
temic manifestations'. These are based
on clinical experiences and the impres-
sion of the physicians that they can pre-
dict shigellosis and ID or cholera by
these criteria. This study aimed to evalu-
ate the effectiveness of these criteria.

Methods

Design

The study was a single blind clinical trial.
Subjects were assigned randomly to
treated and control groups. The treated
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group, using the above criteria for AT, re-
ceived antibiotics. AT was withheld from
the control group; instead, placebo was
given. The investigators knew which
subjects received AT, but the parents or
care givers did not.

Randomization

Subjects were assigned to either treated
or control group by every '2 days' of their
presentation to the OPD, ie, on two
consecutive days all children were as-
signed to the treated group and on the
following two days all the children were
assigned to the control group.

Definitions

Diarrhea is defined as 3 or more watery
stools with or without mucus or blood, or
3 or more loose stools with mucus and /
or blood. Diarrhea was classified into 3
categories; watery diarrhea is defined as
diarrhea with no blood or mucus, mu-
coid diarrhea is defined as diarrhea with
mucus but no blood, bloody diarrhea is
difined as diarrhea with blood.

Fever is classified into reported fever,
ie., fever as reported by care giver; and
measured fever, ie., rectal temperature
37.5°C or more.

As the guidelines for home visitors to
asses the clinical course of DD and the
criteria for follow up AT, the progress of
patients were considered 'more severe' if
diarthea or vomiting became more fre-
quent and profuse, if body temperature
has risen to 39.5°C or more, or other se-
rious clinical manifestations such as
convulsion or severe abdominal disten-
tion occurred. Patients were considered
unimproved if the frequency, consist-
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ency, and quantity of diarrhea and vom-
iting were stable for 2 days. Patients
were considered improved if the frequen-
cy and quantity of vomiting and diarrhea
diminished or consistency of stools be-
came more solid. Patients were consid-
ered cured if there was no diarrhea, fever
and vomiting, or had fever which can be
explained by other causes.

Subjects

Infants and children with diarrhea from
age 6 to 59 months seen at the out-
patient clinic of Palembang General Hos-
pital (OPD), from 20 May 1991 up to end
of March 1992 who had diarrhea within
24 hours prior to the visit were eligible to
this study.

Patients were excluded from the study
if there was an immediate need for hos-
pitalisation, if the diarrhea had lasted for
more than 14 days, if there was an in-
dication for antibiotic therapy for other
diseases, if patients were unavailable for
follow up, or if there was G. lambliaor E.
histolytica found in microscopic exami-
nation of the stools. To optimise follow
up, only the first 4 eligible patients were
recruited for the study each day.

Procedures

Routine history and physical examina-
tion were conducted by the OPD attend-
ing physician. The physicians are senior
pediatric residents working in OPD. They
were trained by the investigators to iden-
tify DD patients who were eligible for the
study, assigned them to treated or con-
trol groups and prescribed AT according
to the study protocol. Normatively, they
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should render AT according the Hospi-
tal's standard regiment in treating DD,
where the indications for AT in DD are:
bloody diarrhea, mucoid diarrhea plus
fever, high fever, the clinical diagnosis of
cholera, 10 or more fecal leucocytes per
HPMF and the presence of 'systemic ma-
nife tations'.

The attending physicians prescribed
antibiotics for the treated group as indi-
cated. Alternately on 'control days', anti-
biotics were not prescribed although
there were indications according to the
standard criteria. Placebo, powdered
multivitamin, was given instead. In addi-
tion, paracetamol or cough mixture were
prescribed as indicated. Antibiotics rou-
tinely available and used for common in-
fections including DD are: ampicillin,
chloramphenicol, and co-trimoxazole.
The choice of antibiotic depended on the
attending physician's perception which
was based on history of antibiotic use,
clinical manifestations, and the availahil-
ity of antibiotics.

In addition, the routine DD treated
management used at the OPD was fol-
lowed. This included education of all
care givers about ORT; administration of
ORS to the child while waiting; dispen-
sion of ORS packages and education re-
garding appropriate feeding. If a child
was severely dehydrated but could toler-
ate ORT, the child was observed for 2-4
hours during administration of ORT. Anti
diarrheal drugs were not used.

Thorough history and physical ex-
amination were carried out by investiga-
tors to gather data including: age and
sex, the first symptoms and signs ap-
peared, the time lapsed in hours since
the first symptom / sign, first abnormal
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stool, first vomiting, onset of fever, fre-
quency and type of stool passing, fre-
quency of vomiting, signs of dehydration,
signs of abdominal pain, previous feed-
ing regimen and treatment. General pe-
diatric examination was performed as
usual.

Stool (either spontaneously passed,
catheterized, or obtained by rectal swab).
was examined under light microscope
and was cultured. The gross presence of
blood or mucus was used to confirm the
history of mucoid or bloody diarrhea. Mi-
croscopic examination was conducted
immediately at OPD by a laboratory
technician under the supervision of the
investigator. Direct examination of the
stool was done with eosin and lugol stain
looking for worm eggs, Giardia lambla
and Entamoeba histolyticq and white
blood cells (WBC) and red blood cells
(RBC) were counted per HPF. Specimens
were plated to relevant media immedi-
ately in OPD by a microbiologic techni-
cian to isolate Salmonella, Shigella, Cam-
pylobacter jejuni, Yersinia enterocolitica,
Vibrio cholerae and parahaemolyticus, E.
ooli, Aeromonas, and Pleisiomonas.

Each day the investigators planned
and coordinated home visits with the
home visitors. Follow up was done by
nurses who were trained to identify and
differentiate more severe, unimproved,
improved, and cured patients. Every
subject in the treated or control group
was visited on day 1, 2, 3, 5, and 7. Pa-
tients whose DD became more severe
were referred to the private clinics of the
investigators, or to the OPD during work-
ing hours, or to on duty resident at De-
partment of Child Health, whichever was
the most feasible. The unimproved cases
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before the result of stool culture and
sensitivity test were available, were re-
ferred according to emotional condition
of the care giver. After microbiologic ex-
amination results were available, all un-
improved subjects were referred. On the
fifth day, improved subjects who still had
fever were referred. On the seventh day
all uncured subjects were referred.

During the investigators meeting with
the home visitors, follow up AT pre-
scribed for the subjects at home were
dispensed. Antibiotics were given to all
subjects who met the criteria for follow
up AT. The criteria were: 1) any subject
referred for reconsultation from either
the treated or the control group who had
fever more than 38°C or met OPD's crite-
ria for AT. Before the results of stool cul-
ture available, nalidixic acid 50 mg/kg
BW was prescribed. 2) any unimproved
subject, either from treated or control
group who had enteric pathogen (except
E. col isolated were treated with nalidix-
ic acid. 3) on day five, any improved sub-
ject who still had fever were given anti-
biotic, either nalidixic acid or another an-
timicrobial according to the stool culture
results. 4) on day 7, improved subject
who had any stool pathogens except E.
coli, were treated with antibiotic accord-
ing to the stool culture. 5) any subject
hospitalized was given gentamicin if AT
was needed.

Data management and analysis

The investigators checked the thorough-
ness, clarity, and contradictory data in
all forms and cross checked anecdotally.
Data were processed and analysed by
Epi-Info” application program.
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Subjects were excluded from analysis
if they were loss to follow-up, or could
not be followed up more than 2 times, or
did not take the prescribed medicine
more than 3 times.

Measures of efficacy of AT included
the need for consultation/hospitalization
of further AT; and duration of diarrhea,
fever and vomiting. Duration of the
symptoms was divided into total dura-
tion and duration after treatment. For
the purpose of analysis, if the diarthea
became persistent, the duration of diar-
rhea after treatment was regarded as 240
hours.

The difference of outcome in treated
and control groups for continuous data
were tested by Student's t test, and for
discrete data by chi square test using
Yate's correction, or Fisher's exact test.

Consent

Written consent was obtained after suffi-
cient explanation of the purpose, nature,
and the prucedures of the treatmerit dur-
ing the trial.

Results

There were 701 DD subjects eligible for
the study, 82 patients were excluded. Of
619 of the assigned subjects, 32 had E.
histolytica in their stools and were ex-
cluded from the analysis. Of the 587
subjects entered to the study, 289 were
treated subjects and 298 were controls.
Characteristics of the subjects at the
time of enrollment is shown in Table 1.
There were no significrnt differences in
the clinical findings in treated and con-

trol groups.

Table 2 shows the isolation of bacterial
enteric pathogens, except for E. coli; 30%
of the Shigella isolated were sensitive to
ampicillin, 28% to chloramphenicol,
85% to co-trimoxsazole, 11% to erythro-
mycine, 65% to gentamicin, and 98% to
nalidixic acid.

Tables 3 and 4 show the mean dura-
tion of diarrhea after treatment and the
mean of total duration of diarrhea in the
treated and control groups, according to
the sub-set of subjects in line with the
indication of AT. There was no subject
whose rectal temperature was more than
39.4°C (high fever) or who showed the
'systemic manifestation' on enrollment.
The proportion of treated subjects with
watery diarrhea, mucoid diarrhea, and
bloody diarrhea whose diarrhea persist-
ed more than 5 days after treatment, re-
spectively, were 7.5%, 11.0% and 6.1%
Of the control group 13.5% of watery di-
arthea, 16.9% of mucoid diarrhea and
37.5% of bloody diarrhea persisted for 5
days. The difference between the treated
and control group was significant only in
bloody diarrhea (p = 0.005). The subjects
whose total duration of diarrhea were
n re than 7 days were shown in Table 5.

Table 6 shows the administration of
follow up AT in the sub-set of subjects
according to the indication of AT and in
all subjects. There was a discrepancy be-
tween the number of treated group sub-
jects who are eligible for AT according to
the pre-determined criteria and the
number of subjects who actually got AT

on enrollment. The reason for this dis-
crepancy was: the decision for AT was
undertaken by the physician in charge,
whilst the clinical findings are recorded
by investigators. All follow up AT was
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given based on clinical course as de-
scribed in the methods section, no anti-
biotics were given by stool culture
results alone. Of 90 subjects who got fol-
low up AT, 85 were prescribed during re-
consultation or hospitalization, 5 based
on observation on home visits.

Two subjects, 1 treated and 1 control
were hospitalized at a private hospital
because of profuse diarrhea with mild
and moderate dehydration. Both were
treated with combination of antibiotics
and prolonged IV fluids. The diarrheal
episode from the treated group became
prolonged.

Mine additional cases were admitted to
out hospital. One subject of 7 months
old was admitted with watery diarrhea,
high fever and presumed endotoxic
shock. After receiving IV fluid, ampicillin
and gentamycin in hospital, the patient
died at day 4 of hospitalisation. One
child was admitted with high fever and
moderate dehydration, 3 children with
severe dehydration, 4 children with pro-
fuse diarrhea and profuse vomiting, Five
subjects from the control group were ad-
mitted, 1 with high fever and moderate
dehydration, and 4 with severe
dehydration.

The need for hospitalization in treated
was not significantly different than that
seen in control group. Except for the one
who died, all recovered uneventfully,

Of 94 subjects who practiced recon-
sultation, 31 were of the treated group,
63 were of the control group. The rea-
sons for consultations in both groups
were shown in Table 7. Table 8 shows
the odds ratio for needing reconsultation
between the treated and control group.

"Of 205 subjects who vomited at home,
the mean of total duration of vomiting for
both cases and controls were 55 hours.
The mean duration of vomiting after en-
rollment was 19 hours vs 18 hours for
cases and controls. This difference was
not statistically significant (p=0.9). These
parameters were also not different for the
sub-set of subjects according to indica-
tion for AT.

Of 360 subjects who reported fever,
the mean of the total duration of fever in
the treated and control groups were 3.20
vs 2.89 days. The mean duration of fever
after enrollment were 0.55 vs 0.53 days.
These differences were not statistically
significant. These parameters were also
not different for the sub-set of subjects
according to indication for AT.

Discussion

'I"he general characteristics, history, phy-
sical examination, pattern of treatment
at home, feeding practice before and dur-
ing diarrhea, and microscopic laboratory
examination of the stools of the subjects
on enrollment of the treated and control
groups were not different. The isolation
of Shigella in treated group was relatively
hj:gha-, in agreement with the relatively
higher proportion of bloody diarrhea in
the treated group.

In differentiating the efficacy of AT, 4
indicators were used: duration of diar-
rthea, duration of vomiting, duration of
fever, need for further AT, and number of
reconsultation. Since the number of hos-
pitalisation was so small, we did not con-
sider it as an indicator.
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Table 1. Characteristics ofstudy subjects Table 2. Isolation of enteric bacterial pathogen Table 3. Duration of diarrhea after treatment in treated and control groups according to characteristic of

diarrhea®
Treated Control treated (%) control (%)
n=289 n=298 n=289 n=298 Treated Control
0,
(%) (%) Vibrio cholerae 1 0.3 4 1.3 Duration of diar- Duration of diar-
Age (months) Range 6-59  6-59 Shigella 23 8 19 6.4 . Rec:aliaved rhea (hrs) . rhea (hrs)
Mean 18.9 171 Salmonella 1 03 2 0.7 Mean sD Mean SD
Sex Female 439 45 Campilobacter 6 26 5 17 B.Ioody 33 32 64 36 0.002 24 102 52
Nutritional status <59 28 10 Yersinia 0 o o 0 diarrhea
Mucoid+fever 48 44 63 0.029 63 90 69
% BW for age 60-69 10.0 104 Aeromonas 1 0.3 1 03
FOSIEE 2.5 22 Vibrio non-ag. o o 1 03 Mucoid+ 23 22 55 0019 31 87 55
80109 546 864 ppesiomonas o 0 1 03 temp.> 37.5°C
Kind of diarthea Watery 602 617 p=0.896 Fecal leuko- 32 19 56 31 0.076 27 72 39
Mucoid  28.4 299 cyte > S/HPF
Bloody 11.4 8.1 Either above 75 €0 60 4 0.001 88 86 62
criteria
Durat. of diarrhea Hours 57.9 515 : :
- The treated group, in general, and in the All subjects 288 119 63 49 0000 208 80 52
Reported fever Positive 571 63.1 sub-set of subjects who are classified ac-
Temp.>=37.5°C  Positve 298 272 cording to i_il]ﬂllment to the cntena for *one subject of treated group was missing value; HPF = high power field
Reported vomiting ~ Positve ~ 334  32.9 A'.I‘, had a significant shorter du.ratlon. of
Measles in last 6 mo Positive 145 138 liarrhea after treatment compared with Table 4. Total duration of diarrhea in treated and control groups according to characteristic of diarrhea*
) _ » the control group, except for the sub-set
Sign of vit. A def. Positive 21 23 who fulfilled the criteria 'fecal leukocyte'
Dehydration Mild 31 10 10 or more per HPF (Table 3). This last Treated Control
Moderate 14 1.3 ﬂndi_«ng may be due to ﬂle sma]l sample Total duration of di- p Total duration of
Severs 03 - size, and only 19 out of 32 eligible sub- n Ret;\eéved arrhea (hrs) n diarrhea (hrs)
Still breastfed Positive 67.5 62.4 jects received AT on llment. Mean S0 et .
i ore | ' The data also show that there was a Bloody diarrhea 33 32 145 36 0.582 24 161 52
Treatmentathome Selfmed 388 499 significant difference in the need for
T.healer 2.1 0.67 additional antibiotic therapy in cases Mucoid+fever 48 44 17 60 0.026 63 135 84
M.person 391 332 compared to controls, except for the sub-
AT at home Postve 104  11.4 set of subjects whose fecal stool leuko- Mucoid+ 23 22 101 53 0.072 3 132 66
WBG » 9/ HPF Posiliy 14 91 cyte were 10 or more per HPF, although temp.> 37.5°C
> ositive . . . . . _
its odds ratio was high (OR=5.26 - Table Fecal leukocyte 32 19 106 58 0140 27 131 73
6). However, the proportion of subjects > 9/HPF
*) T. healer = traditonal healer; M. person = medical V\?hose total duration of di hea per- Either above  +75 €0 115 61 0.082 88 135 81
personnel; AT = antibiotic treatment; WBC = white sisted more than 7 days were significant criteria
blood cells; statistically only in bloody diarrhea and All subjects 288 119 120 4 0046 208 131 52

in subjects whose fecal leucotyte were
more than 9 per HPF. This fact might

*one subject of treated group was missing value
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Table 5. Total duration of diarrhea which persist for more than 7 days, in treated and control groups, according

to characteristic of diarrhea*

Control Treated
n Received > 7 days OR P n Received > 7 days

AB AB
Bloody 24 0 16 4.00 0.026 33 32 11
diarrhea
Mucoid+fever 63 0 11 0.71 0.635 48 44 11
Mucoid+ 31 0 4 0.42 0.294 23 22 6
temp. > 37.5°C
Fecal leuc. > 27 0 12 435 0.032 32 19 5
9/HPMF
Either above 88 0 23 1.20 0.741 75 60 17
criteria
All subject 298 0 76 1.28 0.254 288 119 61

* one subject of treated group was missing value

Table 6. Follow up antibiotics therapy in control and treated group

Control group

Treated group

Received  Received OR P Received Received
n AB on AB on fol- n ABon  ABon fol-
enroliment low up enrollment  low up
Bloody 24 0 11 8.33 0.004 33 32 3
diarrhea
Mucoid+fever 63 0 19 476 0.010 48 44 4
Mucoid+ temp. 3 0 10 2295 0.030 23 22 0
> 37.5°C
Fecal leuko- 27 0 4 526 0.169 32 19 1
cyte> 9/HPF
Either above 88 0 24 526 0.001 75 60 5
criteria
All subject 298 0 62 244 0000 288 120 28
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Table 7. Reason for reconsultation

Total n=94
Reason treated control p =
n=31 n=63 0.001
OR =0.51

Profuse diarrhea 24 44
High fever 5 4
Bloody diarrhea 0 2
Mucoid diarrhea 0 1
Restlessness 0 1
Mother's anxiety 4 15
Did not known 1 1

support that the widely accepted criteria
for AT (bloody diarrhea and fecal stool
leucocyte 10 or more per HPMF) are
more relevant compared with other crite-
ria used in this study.

Profuse diarrhea was the main reason
for reconsultation. This is supported by
the fact that there was no significant dif-
ference of duratio; ever and vomiting
in the treated

was actua]ly only 38
bloody diarrhea not :
biotics and 17 ho for all subjects.
Mothers were concermned about their
children so as to seek re-consultation
12.5 times more often for bloody diar-
thea and 19.5 times for mucoid diarrhea
plus fever.

It is presumed that appropriate AT
prevent the severe complications of diar-
thea, earlier improvement of clinical
manifestations, diminish malnutrition,
and may shortened the duration of shed-
ding of enteric pathogen. It is well known
that antibiotic therapy will reduced the
case fatality of shigellosis in the commu-
nity in Bangladesh,’shorten the clinical
course of shigellosis,” and lessen the
nutritional impact of shigellosis.*®

Although watery and mucoid diarrhea,
and even more, a lot of bloody diarrhea
will subside without AB, this study
agrees with others that antibiotics can
shorten the duration of diarthea. As this
is often the main concern of the care tak-
er of the patients, it is possible that anti-
obiotics could lessen the need for further
consultation to health car providers.

Since AT was withheld for bloody diar-
rhea subjects in the control group, it can
be assumed that the differences of the
outcomes indicators were mainly due to
the difference of treatment in bloody di-
arthea subjects. However, our findings
show that these significant differences
were also found in mucoid diarrhea sub-
jects. Nevertheless, the main impact of
AT was observed in bloody diarrhea.

In analyzing why antibiotic usage rate
in treating DD is still high in Indonesia,
we predict that conceptually clinicians
are willing to accept that not all bacterial
diarrhea need AT. However, they are still
hesitant to accept the current indica-
tions for antibjotic therapy, that is only
for cholera and bloody diarrhea. It is still
difficult for the health providers to accept
the reasoning for the guidelines which
are recommended by WHOas mentioned
above.
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Table 8. Reconsultation in control and treated group according to characteristic of diarrhea

Control group

Treated group

n Received AB Received AB OR p n  Received AB Received AB
on on follow-up on enrollment on follow-up
enroliment

Bloody diarrhea 24 0 11 125 0.001 33 32 2
Mucoid+fever 63 0 18 3.45 0.04 48 44
Mucoid+ temp. > 31 0 9 19.84 0.007 23 22 0
37.5°C
Fecal leuc. > 27 0 4 263 0398 32 19 2
9/HPMF
Either above 88 0 23 345 0001 75 60 7
criteria
All subjects 298 0 63 222 0001 288 120 3

The data in this study are not in-
tended to contradict the previous studies
or the current WHO recomendations
that certain bacterial diartheas can be
managed without antibiotics."** Our
data support the current indication of AT
in DD that bloody diarrhea resolves more
quickly with antibiotics whether or not it
is caused by Shigella. However, this
study also suggests it is possible that the
rate of reconsultation due to prolonged
diarthea and mothers anxiety may be
high enough to counteract the benefits
of withholding antibiotics initially for mu-
coid diarrhea as well.

There is a need to better understand-
ing of the etiology, pathogenesis and
clinical course of mucoid diarrhea so
that we might better determine whether
this diarrheal syndrome is best managed

with antibiotics, as bloody diarrhea or
with ORT alone as watery diarrhea or if a
new management scheme needs to be
developed for mucoid diarrhea.
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