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PREFACE

The International Centre for Diarrhoeal Disease Research,
.Bangladesh (ICDDR,B} is an autonomous, international, philan~-
thropic and non-profit centre for research, education and
training as well as clinical service. The Centre is derived
from the Cholera Research Laboratory (CRL}. The activities of
the institution are to undertake and promote study, research
and dissemination of knowledge in diarrhoeal diseases and
directly related subjects of nutrition and fertility with a
view to develop improved methods of health care and for the
prevention and control of diarrhoeal diseases and improvement
of public health programmes with special relevance to develop~-
ing countries. ICDDR,B issues two types of papers: scientific
reports and working papers which demonstrate the type of
research activity currently in progress at ICDDR,B. The views
expressed in these papers are those of authors and do not
necessarily represent views of International Centre for
Diarrhoeal Disease Research, Bangladesh. They should not be
quoted without the permission of the authors.
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INTRODUCTION

shigellosis is a major health problem in Bangladesh and other
develeping countries (Tito de Marias et al., 1966, Khan and Curlin
1974, Gangarosa et al., 1973). A recent nationwide outbreak of
Sh.dysentertae type 1, or Shiga bacillus, resulted in many deatis
and complications (Khan et al., 1975, Rahaman et al., 1975)., buring
and after this outbreak, resistance of Shigella, particularly
S.dysenteriae type 1, to common antibiotics was first noted in
Bangladesh (Rahaman et al., 1974). Mutanda (1981) found that 6% of
87 Shigella strains isolated in 1973 were resistant to ampicillin
and that 6 were resistant to several antibiotics. Such resistance
has occurred elsewhere to most gafe and useful agents. In the
United States, for example, 17% of Sh.flexneri and 45% of Sh.gonnal
in 1974 were resistant to ampicillin, the previous drug of choice
(Nelson et al., 1976). The appearance of ampicillin resistance in
Bangladesh and the high prevalence of skin rash with this drug
raised the need for alternative antibiotics. Accordingly, a study
wag conducted to compare trimethbprim—sulfamethoxazole and ampicillin
for the treatment of shigella dysentery in rural Bangladesh.

R . .

SUBJECT AND MATERIALS

2

The study was performed at the rural treatment centre of the
International Centre for piarrhoeal Disease Research, Bangladesh
(formerly the Cholera Research Laboratory) located in Matlab thana,
Comilla district, about 45 km south-east of Dacca. This centre .
in operation since 1963 provides diarrhoeal treatment services to .
4000~6000 ‘patients per year from a well defined study area. Details}
of the study area, its people and field research procedures have
been reported previously(lnternaﬁional Centre for Diarrhoeal Disease
‘Regearch, Bangladesh (1978), Scientific Report No. 9). About 6% of
these patients have shigellosis. This study was conducted during
the period from 1977 to 1979. ’

Patients with symptoms of dysentery, abdominal pain, tenesmu,
and fever who were suspected clinically to have shigella were
considered for the study. We excluded pregnant women, children
below three months of age, and patients with a history of adverse
reaction to penicillin or sulfanomide, a complicating illness
(e.g., pneumonia, UTI)} or a history of prior treatment. Patients
. meeting these criteria were asked to enroll in the study and after
obtaining the informed consent of the patient oOr their guardian, H
they were assigned to a treatment group according to a random
number table.




A full clinical examination of the patients was done after
admission. Before therapy was begun, a stool specimen was
collected and sent for microscopic examination, a rectal swab for
culture, and urine for analysis, and blood for white blood cell, /
differential and platelet counts. Treatment was started with
either trimethoprim-sulfamethoxazole or ampicillin trihydrate as-

a tablet or suspension. Trimethoprim-sulfamethoxazole was
administered at a dose of 6 mg/kg/day 12 hourly for 5 davs.
Ampicillin was given in a dose of 50 mg/kg/day in six hourly

divided doses to patients weighing 15 kg or more and in double dose
for smaller children. Daily stool was cultured on taurocholate tellurite
gellatin agar, shigella-salmonella agar, and MacConkey agar plates
during hospitalization until these were negative for three consec-
utive days.

If Salmonella sp. or V.cholerae 01 were isolated, the patient
was dropped from the study. Daily stool microscopy was performed
on three consecutive days to exclude vegetative amoeba and giardia
and to determine when the stool became free of leukocytes ~
(<10 leukocytes/hpf). Shigella isclates were typed with specific
antisera and were tested for antibiotic resistance to trimethoprim-
sulfamethoxazole, ampicillin, tetracycline, streptomycin, '
chloramphenicol, gentamycin, and kanamycin using the Bauer-Kirby
(1966) technique. Oral rehydration solution or intravenous acetate
solution was given as required, intake and output was measured
every 8 hours, and vital signs were recorded every 4 hours. No
other medications were given.

A daily record was kept for each patient noting the stool
characteristics, (volume, consistency, presence of bleood and mucus),
fever, presence of-abdominal pain, tenesmus, and hydration status.
Drug toxicity was monitored with a haematocrit, white blood. cell and
differential counts, platelet count and urine analysis performed
before, during, and after treatment. The presenting characteristics
of the patients were compared using a chi-sguare statistic. The
duration of outcome parameters were examined using the Kolmogorov-
Smirrov Goodness of Fit Test. - Cav

'

RESULTS

i

one hundred and eighteen patients ranging from 6 months to
65 years of age were entered into the study and randomized to either
the ampicillin (55) or the trimethoprim-sulfamethoxazole (63) treat-
ment groups. Patients in the two groups were comparable with ,
respect to age, sex, presenting complaints, stool exam, and the



shigella strains isolated (Table I). On admission, the percent of
patients‘presentinq with-fever of L01°F or mere (30% vs 28%), severe
dehydration (14% vs 15%), or the mean initial WBC (16,000 wvs 15000)
did not differ significantly between groups.

The outcome of treatment for patients receiving either regimen
was good. However, patients who took trimethoprimwsulfamethoxazole’
had a significantly shorter Juration of fever {mean 1.3 vs 1.5 days)
abdominal pain (mean 2.8 vs 3.6 days) and persisting stool mucus
(mean 3.9 vs 4.9} and blood (mean 1.5 vs 2.2 days) than those taking
ampicillin (Figure 1) .. There was no difference in the number of
days after beginning treatment that the stool of most patients
became culture negative for Shigella (3 days} or cleared of fecal
leukolytes (<10/hpf) (6 days). Two patients in the ampicilling
group had ampicillin sensitive shigelia in their stcol 4 days after
treatment began. Anothex 2-year old female child, in the ampicillin
group had clinical dysentery for 14 days even though her stool had
no shigella after day 2. On day 14, she was treated with
trimethoprimvsulfamethoxazole and recovered within 48 hours. The
mean WBC count and the percent of bands hadé returned to normal in
both groups 5 days after treatment began,

Most of the 118 shigella isolates rested were -sensitive to
ampicillin (93%), trimethoprim~sul famethoxazcle (87%), as well as
kanamycin (98%), gentamycine (100%), and chloramphenicol (96%) and-
resistant to streptomycin {(91%) and tetracycline (93%) (Table II1).
Three patients who received ampicillin had ampicillin-resistant
shigellae and while all cleared their organisms by the. third day,
they had longer duration of symptoms. One patient with a
trimethoprim-sul famethoxazole resistant isolate was treated with
this drug and had a good clinical response with clearance of
shigella in three days. ™Mo clinical or laboratory evidenceé of drug
toxicity was noted but two patients who received ampicillin and
three who received trimethoprim-sulfamethoxazole developed oral
thrush. ‘

DISCUSSION

Trimethoprim-sulfanethoxazole ig active against the wide range
of both gram positive and gram negative organisms and has proved
effective in the treatment of urinary tract infecticns, chronic
pronchitis, pneumonia, gonorrhoea, enteric fever, and other 1
infections. In vitro, shigella are highly sensitive to trimethoprims<
sul famethoxazole (Ruddy et al., 1974) even in areas where ampicillin
resistant strains have become predominant (Jarvis et al., 19870}.




TABLE I-~COMPARISON OF SHIGELLA PATIENTS RANDOMIZED TO.AMPICILLI&
(AMP) VS TRIMETHOPRIM~SULFAMETHOXAZOLE {TMS) TREATMENT GROUP

Percent of Total

‘ AMP ™S :
' Comparison . {(N=55) - (WN=63) P YValue*
Age (years) -
0-4 : . 58 59 )
5-14 14 . - 16 NS s
15+ ' - 28 25
ng - % Male 64 65 NS
Presenting Complaints .
Abdominal pain L 100 | NS
Tenesmus - 98 ’ 97 NS
Blood in stool 89 92 NS
Vomiting 57 49 . NS

Fever = 95 97 NS

Stbol examination
WBC 10 ////‘ 11 ' 9

11-257 =~ 23 29 NS
26+ . " 66 62 '
Blood 63 63 ' NS
Mucous 96 97 NS

Shigella strains .
dusenteriae type 1. 47 47

flexneri . 45 _ 44 : ' NS
Other , ‘ ‘ 8 " 9

* CHI sJquare test . ' t



COMF’ARiSON OF OUTCOME OF TREATMENT OF PATIENTS RECEIVING
!kMPiCiL.LlN (o) VS TRIMETHOPRIM SULFAMET H{)XAZOLE ().
FOR SH:GELLA DYSENTERY

o

. : =ccfy |
Favar : - Abdominal pain
{PLCH ‘ (P<ON

50~

1004

50+

Percent

ol :
| | 2 34 5 6 7 8 i
100 100
s Mucus in stool
@ (PLOL)
5 50 LNy
Q.
35 s 67 80 123 456
100 ' 100
T Shigella posit.ve N\ |0 Fecal Leucocytes / HPF
[
gso-\ (NS} . 8O (NS)
a' -
ob—r3 33 ¢7 8% T23 45678

Doys from initig!  Treatment
Pyvalue by kolmogorov” Smirnov goodness of fit test




TABLE II--ANTIBIOTIC RESISTANCE PATTERN OF SHIGELLA STRAINS
. ISOLATED DURING THE TREATMENT TRIAL

o AT MATLAB, 1977 - 1979
% Resistant
shiéa Flexneri Others ‘Total
Antibiotics¥* {N=55) (N=53) (N=10) (N=118)
Tetracycline - 93 74 75 ; g3
Ampicillin 5 7 20 7
." Chloramphenicol 0 8 0 4
Kanamycin 0 "5 ¢ 2
Gentamicin h 0 6 0 0
Streptomycin ! 94 89 80 91
.Triméthoprim—-
Asulfamethoxazole_ 5 0 20 3

* Disc Sensitivity.



Trimeth@primwsulfamethaxazo1e has proved effective previously in
clinical studies for the treatment of shigellosis {Mabadeje 1974,
tdom Lexombonn et al., 1872). DNelson (1976) concluded £xrom a
trial similar to our own that trimethoprimwsulfamethoxazole is the
pest currently available drug in. areas where multiple antibiotic
~egistance is COMRON. The present study has confirmed these
fipndings in a different geographical 1ocation where the shigella
strains are predominantly fiexneri and dysenceriae LY¥p2 I oand
where ampicillin resistance has begun to occur.

several features of the currant study should be ewphasized.
all patients were treated in a field hospital and had clinically
cevere dysenteric forms of shigellosis based ou our strict entrance
soiteria requicing adysentery. Fevar, abdominal pain and tenesmis.
furthermore, nearly 50% of our isolates were §.dusenteriae type 1
xnown to produce more gsevere dysentery with complications such as
1enkomoid reaction and haemolytic aremic syndrome (Koster et al.,
1978). Both ampicillin and trimethoprimmsulfamethoxazole were
affective in this simple field setting but patients treated,with
trimethop:innsulfamethoxazo;e had a shorter duration of fever,
abdominal pain tenesmus and” stool bioodrmucus:. Almost all patients
cleared their stool of shigella within 3 days including 3 patients
in the ampicillin group who had ampicillin tesistant isolates. The
prolonged duration of symptoms in these 3 patients suggests that
in vitro-sensitivfty testing does correlate with clinical .response
to treatment even though other mechanisms were probably jnportant
in bacterial clearance. il Tea - -

Y )

Recovery from shigella proceeded with daily improvements in
different indicators of disease. rlearance of shigella from the
stool in the majority of cases occurred within one day of initiating
treatment and was followed successively by clearance of stool blood

(median time one day!, fecal leukocytes (median time 2 day) and the [

return of norxmal body temperature (median time 2 days) . Relief of
abdominal pain and clearance of mucus from the stool occurred with
5 median time of three and four d4ays respectively. These observa-
tions are consistent with our clinical impre«aion *hat recovery
from shigella dysentery can be prolonged due to the process of

hesling tissue invasion.

In SUMmMary ., trimethoprimvsulfamethoxazole and ampicillin are
poth effective in the treatment of severe snigellosis. While
candida is a recognized side affect of ampicillin treatment, we
found an almost aqual nunber of patients with oral thrush in each

s

treatment group. Few of the shigella igolated in this study were
resistant either to ampicillin (3} or trimethaprimmsulfamethoxazole
(1). Patients treated with trimethoprimusulfamﬁthoxazole recoverea
from their symptoms more rapidly and may make it a preferred anti-s
biotic in treating severe shigella dysentery. The pattern of antir
bintic resistance does seenm Lo correiate with clinical recovery and

should be monitored to insure the most effective therapPy.

wO
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