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.Abstract Summar .

Persistent diarrhoea is one of the common clinical problems seen
in3ééveloping countries. Reiatively few studies have been
dirvested towards the recoégnition, treatment, and prevention of
thia.eitit&, Among the posﬁulated mechanisms involved in the

pathophysiology of persistent diarrhoea, smallbowel bacterial
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gvergrowth is an important one. In a double blind, randomised
controlled trial this protocol proposes to study 52 patients of

both sexes in two groups aged 3-24 months, with history of

diarrhoea for 14 days or more. One group will receive

" an antibiotic, trimethoppim-sulfamethaxazole for 7 days, along
with a . modified diet and a vitamin mineral mixture Wheweas the
other group will receive a placebo instead of the antibiotic.
After completion of the study, the clinical responses amongst the

two groups will be compared.

-

After being discharged the patients will be seen every 1wo weeks
in the hospital for a period of one moanth or longer till they can

g0 back to their previous normal diet.

Kegearch Review Committee ... iviiven e
Rthical Review Commithtes. . oo v v v v et aaeracers
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SEUTION 11 ~ HESKARUCH PLAN
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. ENTRODUCTION

P
A

L. ghiective:

n
The ma.jor objective of this study is to evaluate the
efficacy of an absorbable antimicrebial agent

trimethoprim-sulphamethoxazole {(TMP-8SMX) in the

management of children with persistent diarrhcea.

For meaningiul interpretation of the results of this
study, microbial flovra of upper smallbowel and faeces

wiitl Le svaluated tor type, quantity apd antibiotic

The rerm "persistent diarrvhoes™ iz meant Lo defiae

episodes of dimrrheea that begin acutely but persist

<
P

o
o+

heyond the sxpeo ime period for the usual self

iiarrhoen may experience a sigoificant decrease in
nutritional ztatus during and following the episode! in
some instances s persisting disrrhoes may end fatally.
Relatively few studies have been directed towards the
recognition, treatment and prevention-of this-enkity. A
substantial proportion of the diarrhoea associated

deaths in voung children are in those with persistent

diarrhoea. Examples are!

limited disease, Many of the patients with prolonged periods of



1. A study in Lima, Peru showed that 49% of the deaths
in children under 5 years of age were assocciated with
diarrhoea; however, half of those who died had

diarrhoea for more than 2 weeks prior to death;

2. In rural Bangladesh, dysentery and chronic diarrhoea
accounted for nearly 16% of all childhood deaths (Black
et al). Another study in the same area showed that 17%
of all under five deaths were due to diarrhoeal illness
and 58% of all diarrhoeal deaths were attributable to

persistent disrrhoea {Chowdhury M.X. et al};

3. In a study in India 52% of diarrhoeal deaths were
associated with persistent diarrhoea although only 5% of
all episodes lasted longer than 2 weeks. The case
fatality rate was 14% in this group compared with 0.7%
among those who had diarrhoea for less than two weeks:
i.e. nearly 50% of diarrhoesl deaths could be associated

with persistent diarrhoea (Bhan M.K. et al).

The distinction between acute and persistent diarrhoea
is somewhat arbitrary because available information
suggests that the frequency distribution of diarrhoeal
duration is continuous. Most authors have used a
duration of 2 to 3 weeks or more to indicate persistent
diarrhoea. In India and Peru, persistent diarrhoea has
generally been found more frequently in the first year

of life. A later peak occurrence has been observed in



qther countries. However, wherever it has been

studied, persistent diarrhoea occurs primarily during
the first three years of lifé. At TCDDR;B a majority of
the patients with persistent diarrhoea admitted to the

treatment centre are aged 3 months to 18 months.

Clinical Categories of Persistent Diarrhoea

Two broad clinical categories of persistent diarrhoea
Vare seen by paediatricians in the developing world (Bhan
M.K. et al unpublished). Among the first category are
those who pass several liguid stoois in a day but
w;thout much dehydration. This category is nevertheless
important in that growth failgre may occur and adverse
nutritional conseguences may contribute to increased
sugceptibility to infections and increase the risk of
death. The second category is of infantg and young
children who have severe and persistent watery diarrhoea and
in whom maintenance of hydration wifhout intravenous
fluid is difficult. In this group the deterioration in
nutritional status is rapid, and mortality is high even
under reasonable medical supervision. These two
categories probably represent a broad spectrum of
severity; whether importaﬁt eticlogical "8nd“patho-
physiological difference exists between these groups is

not known.




Oratl rehydratibn Therapy is well established for acute
diarrhoea. 1In persistent diarrhoea cases of mild to
moderate severity, oral rehydration therapy using ORS is
still highly effective. On the other hand in severe
persigtent diarrhoea among infants a net secretory state.
‘exists in the jejuﬁum and this isg associated with
impaired glucose nalabsorption. Oral zlucose
electrolyte solutions are usually not effective in these
patients. Therefore, parenteral filuid and electreolyte
therapy often play an important role in their

management.

Drug Yreatment of Persistent Disrrhoea

Treatment of peraistent diarrhoea'ia broadly bazed on
.dietary management, fluid therapy and general supportive
care. Antibacterials and other antidiarrhoeal agents |
have not been evaluated extensively or properly,

Patients investigated in the few published studies

differ with respect to clinical severity, duration of
illness, age and nutritionél status. rAlso, few of these
studies used an appropriate control group. At présent,
routine use of antibiotics in patients with persistent

diarrhoes 18 not recommended except when specific

pathogens like Shigella are isolated.
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clinicml Experigpce and Ant,

Usefuliness of antimicrobial agents in persistent
diarrhoez was suggested in an early report; a
combination of oral gentamicin, metronidazole and
cholestyramine therapy was effective in terminating
persistent diarrvhoea in a majority of treated infants
(Hili D. et al}. The study, however, lacked » control
group and it wes difficult to identify whic¢h of these
agents cﬁntfibuted to this apparent clinical effecl.
Recent ly the efficacy of oral gentamicin, metronidazole
and cholestyramine in persistent diarrhoea was evaluated
in a contrailed trial by Hill and colleagues. Using a
Px2x? factorial design forty patients betweep 6 and 12
months of age weres randomised to 8 trestment groups:
gentamicin {4r) + metronidazele (M} + Cholestyramine 10,

G+M, G+C, M+C, and G; M, and C alone.  For each drug

used in the study., 20 patients receiving a particular
drug wers compared with 20 not receiving it.
fholestyramine had significant efficacy on stool ocutput
only for first 24 hours. However, gentamicin showed a
significent decrease in stool output for 3 consecutive
days except for first 24 hours of thergﬁgfxﬁﬁv:gcenp
study in the U3A (Craft C et al, Unpublished), comparing
ora) gentamicin to placebo, showed gentamicin to be
effective in shortening the duration of illmness, but

only in patients who harboured

enteroadherent/enteropathogenic E.Coll in the saall
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bowel (about 50% of patients atudied). Additional
controlled trials of oral gentamicin therapy for
persistent diarrhoea are underway in Guatamala and

Indis.

Tropical Sprue

This syndrome of chronic diarrhoea of unknown etiﬁlogy,
with intestinal malabsorption, and often with multiple
nutritional deficiencies in adults.and older children is
endemic in this subcontinent. These patients usually
respond to a course of antibiotic therapy, mainly to
Tetracycline {French J.M. et al, O'Brien W et al, Shefy
T.W, et al, KLipstein F.A. et al.). Rationale for this
treatmen£ approach, however, remains empiricéal.

Although small bowel overgrowth with enteric flora has
been demonstrated in them, a convincing difference from
the controls taken from the same gocioeconcemic group

could not be demonstrated {Gorbach S.L. et al.),

Intestinal Microflora and Persistent Diarrhoes

Most enteropathogens that cause acute diarrhoea have: .
also been associated with persistent diarrhoea, notable
exceptions being vibrios and viruses, especially‘
rotavirus. Those organisms that are isolated with about
equal frequency from episodes of acute and perzistent

disrrhoea include non-typhoid Ss.lmonella,

enterotoxigenic E.Coli, Campylobacter Jejuni, and



aeromonas hydrophila. Their continued presence in
episodes of persistent diarrhoea probably reflects an
impaired ability of the host to terminate infection.
Organisms isclated with greater frequency for episodes
of persistent diarrhoea include Shigella, enteroadherent
E.Coli (EAEC) Enteropathogenic E.Coli and
Cryptosporidium (Black, Penny - Unpublished; Bhan et al

- Unpublished).

Epidemiological studies at ICDDR,B suggest (Black et al)
that 7% of episodes of acute diarrhoea associated with
enterotoxigenic E.Coli persisted for longer than 3 weeks

compared with 3% of episodes of rotavirus diarrhoea.

The association of EPEC and EAEC with persistent

diarrhoes is of particular interest and requires further

investigation. Enteroadherent strains, some of which
are also of EPEC serotypes, are characterised by their
capacity to adhere to cells in tissue culture (E.g. HEP-
2 cells). E.Coli with localised and autoaggregative
types of adhesion are associated with persistent
diarrhoea. The latter type which usually does not
belong to EPEC serotypes may play an important role in
persistent diarrhcea. In India, for example; they were
isolated from 2% of healthy controls, 9% of children
'with acute diarrhoea and 26% of children (under age 3
yvears) with persistent diarrhoea {Bhan et al -

Unpublished).



In most studies, less than half the children with
persistent diarrhoea have recognised enteric pathogens
in their fazces. However, a few studies such as the one
in Peru (Penny et sl} have shown that patients with
persistent diarrhoea have increased number of aerobic
and anaerobic fecal bacteria in the small bowel in
comparison to findings in healthy controls from
developed countries in whom the upper small bowel oﬁly
contains very small aumbers of respiratory-type
commensal bacteria. However, gtudies in children with
acute diarrhoes and in locally recruited healthy
controls in Lima showed similar results as those in
persistent diarrhoea patients, raising doubts as to
their significance in relation to the pathogenesis of

persistent diarrhoea.

Finally, preliminar#Adata from culturé of small bowel
fluids in infants and children with persistent diarrhoea
admitted to ICDDR,P treatment centre sﬁowed
predominantly E.Coli and Klebsiella when enteric
bacteria were isolated. Majority of the coliforms
isolated are sensitive to cotrimexazole.

Combination of trimethoprim and gul famethoxazole
{cotrimoxazole) is a widely use&'antimicrobial agent and
hes been described in most standard text books. It is

based on the principle that when two drugs, with action

10



on sequential aveps in the pathway of an obiigate
enzymatic reaction in bhscteria., are combined, they become
aynergistic. The antibiotic activity of the combination
of trimethoprim and sul famethoxzazole results fronm its
actions on two steps of the enzymatic pathway for the
synthesis of tetrahydrofolic acid. The optimal ratio of
the concentrations in yivo of the two ageunts for
synergism for the gréétest number of organisms 18 20
parts of sulfamethoxazole to one part of trimethoprim.
The combination 1is tgus formulated to achieve a
gulfamethoxazole concentration in ¥ivo 20 times greater
than that of trimethoprim. When 800 md of
éulfamathoxagole is given with 160 ng of trinmethoprim
Lo an adult (56:1 ratio) twice daily the peak
concentrations of the drugs in plasma are stated to be
‘approximately 40 and 2 ug/ml i.e. 20:1 ratio.
Trimethoprim is rapidly distributed in tisues. High
concentrations of each component of the mixture are also
found in bile. Cotrimoxazole is avéilable in tablet
form {400 mgm sl famethoxazole plus 80 wgm trimethoprim
or 800 mgm sulfamethoxazole plus 160 mEm triﬁeihoprim}
and as an oral suspension {200 mgm sulfamethoxazole plué
40 mgm trimeihoprim per 5 ml}. The uggz}qi&i%y @o?f‘fg?
children is 8-10 mgm/kg/day of trimethoprim in two ”
divided doses every 12 hours. Usual adult dose iz 800

mgm-sulfamethoxazole plus 180 mgm trimethoprim every 12

hours.

11



in routine use, the combination appears to exert little

toxicity. About 75% of untoward effects involve the

skin which are typical of those xnown to be produced by

aul fonamides.
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Rationnle

Porsistent diarrhoea in infants and children is
susociated with amdverse nutritional consequences and
high mortality. Recent studies gsuggest that
antimicrabials svch as eoral gentamicin shorten diarrhoea
duration in such pstients and thus may reduce adverse

nutritional consequences and asgociated mortality.

In the absence of clear understanding of the underiying
mechanism for persistent/prolonged diarrhoea in infants,
therapeutic appreaches are understandably empirical.
Although, it is postulated that small intestinal
colonisation with entesric bacteria may in some way be
related to pathogenetic mechanism, tue small bowel flora
has not been shown to be significantly differenv to
controls taken from the same socioeconomic group. in
1ight of the sabove We mffér the following vationale for
this study: &) persistent diarrhoen in- infants is a
patentially gerious disease with serious consequence;
therefore, clinicians confronted with this difficult
alinical syndrome dften use antihiotics; & céntrolled
clinical trial such a=s this will offer a sound bhasis £6Y
using or for not using an antimicrob{é&ragﬁgtg‘b} . Bs
stated earvlier, recent reports indicate that judicious
uge of an antimicrobial agent ugsed for infection with
gram negative bacteria such as cotrimoxazole, if found

useful, should be of considerable usefulness; c) a similar

13



syndrome of chronic diarrhoea malabsorption in adults
and older childeren {(i.e. Tropical sprue), widely
prevalent in this subcontinent, often responds to a
course of antibiotic Tetracycline; a similar approach to
trest infants with prolonged diarrhoea may be fruitful;
d) This study also offers opportunity to understand the
pathogenetic ﬁeqhanism of this syndrome; e) in view of
the fact that co-trimoxazole is being sériously
considered.by WHO and other relevant agenciex for use as
a first line drug for use in the case management
strategy for the control programme of acute respiratory
infections {ARI), demonstration of its usefulness in
persistent diarrhoea may be of added advantage from

public health point of view.

B. SPECIFIC AIMS

1.

Té determine whether treatment with TMP-8MX reduces the
gtool output and duration of diarrhoea in children with

persistent diarrhoea.

1f TMP-SMX is shown to be effective in the treatment of

persistent diarrhoea how this effect relates to upper

amall bowel bacterial flora and their sensitivity to

antimicrobials.

14



METHODS OF PROCEDURK

Inclusion oriteria:

a. Age‘B months to 35 months of either gsex.

b. History of diarrhoea for 14 days or more but less than 8
weeks {(with no more than one diarrhoea~free day) and four
or more liguid séaol during previous 24 hours.

c. Confirmation of diarrhoes being present during initial
observation period of 24 hours on ward diet i.e. four or

more liquid stool in 24 hours and stool welight is equal

Lo or more than 30 g per kg per 24 hours of observation.

Exclusion criteria:

3. Systemic infection requiring prompt antibiotic
treatment e.g. meningitis, pneumonia.
b. Clinically apparent severe marssmus {weight for age less

than 55% of NCHS median weight).

o, History of sensitivity to sulfonamides or cotrimoxazole.

Response Variables:

LA

1. Daily stool output in gram per kg pef 74 ‘Kouibl ovdr“the

treatment period of 7 days (for males only).

. 4. Duration of diarrhoea {as defined below).

3. Weight gain or loss at end of treatment.

4. Volume of 1.V. needed (per kg body weight)} during

15



treatment (a proxy indicator}.

5. Improvement in inteatinal function as measured by breath
hydrogen test after laqtoae and intestinal permeability
test as measured by differential absorption/excretion of

lactulose and mannitol after a test dose.

Sample Size

Based on a recently completed study by Craft et al {Clihical
triai of Oral Gentamicin in persistent diarrhoea) and for the
treatment to be c%inically worthwhile we expect that 70% of
the patients receiving TMP-SMX should be cured by day 7 of
therapy as against 30% in controls receiving supportive
therapy with fluids (I.V. and oral) and diet. taking a
significance level ( ) of 0.05 and 80X power to detect a

diff erence of this magnitude or more between two groups 21
patients are needed in each group. Assuming a drop out rate

of 20% the sample size of 50 total will be required.

Randomization

The study groﬁp will receive the drugrcotrimox&zole { TMP~3MX)
every 12 hours starting 48 hours after admission. The drug
will be administered in a liguid form. The control group
will receive a placebo which is identical in appearaﬂce to
the drug. The drugs will be dispensed in identical bottles.
A master randomization code will be prepared using random

permuted blocks. The drug and placebo bottles will be

16



arranged in a gsequence that corresponds to the randomisation
code and then numbered sequentially. The bottles will be
labelled with ﬁhe nﬁme of the study and the serial number of
thé bottle only. The serial number of the bottles will
dorréspond to the serisl number of the patients enrolled into
tﬁe study. As an example whén a new subject is selected for
the study e.g., the fifth patient he/she will be assigned the
medicine bottle numbered 5. A careful record will be kept of
‘the tréatment'ﬁumbers assigned to each subject. Therefore
EandomisatiOﬁ is incorporated ih'the'patient serial number

- whioh corresponds to the serial number of the medicine
"bottles containing either placebo or the drﬁg. The master
.'randomisation code will be prepared by an appropriately
trained person who is not coﬁnected\with Fhe.study and two

copies will be kept safely away in two different places.

Patient Recruitment

-Children presenting at thé treatment centre with a history of
diarrhoea of 14 days or more but less than 6 weeks who had at
leagt four liquid stools over 24 houfs prior to admission

lwwill be evaluated and if they fulfil the remaining inclusibna

" and exclusion criteria will be admitted to the study.

Initial evaluation will inclgde-h&story and physical
exgmination_including nutrition anthropometry (recorded on
pretested forms), stocl collection for 48 hours on ward diet

(standard milk-rice cereal-oil mixture) and if stool output

17



is more than 30 gms per kg body weight in 24 hours then the
patient will be inciuded into the study. During this initial
48 hours the patient will have the following investigations
which are now routinely done for persistent diarrhoesa

. patients at ICDDR,B:

1. Stocl microscopy¥ for pus cells, parasites {including

G,Lamblia, B. Histolytica and cryptosporidium}).

Pl

.2, 8técl culture for Shigella, Salmonella,

Campylobacter Jejuni, cholera, E.Coli (colonies will be

saved), klebsiells (colonies will be saved), and stool for

rotavirus test.

3. Breath hydrogen test after a lactoge drink.

4. Intubation for small bowel samples for quantitative
microbiology and microscopy {for G. Lamblia, cryptesporidiunm,
strongyloides stercoralis).

5. Blood for electrolytes, urea, glucose, total and

y differential WBC count, microhaematocrit_and plasma total -
soli%s {refractometry);

in addition the patients will receive the following test:

_ ﬁ. Small 1ntest1nal permeablllty test. _ : | e

7. ‘Throat swab culture for enteric organisme, partluularly

E.coli and klebSiella'(coloniesrwill be saved)’
Informed Consent

If the patient is found to be eligible for inclusion into the

~

‘gtudy an informed consent will be obtalned {Bangla_cdhsent_

-
-

18



form attached). The consent form indicates in simple words
and easily understood by a nonprofessional person, the
purpose of the trial, fhe.benefits and any side-effects of
the drug in the study group, the fact that the drug and
placebo will be randoﬁly allocated, procedures and
examinations to be performed including blood samples and
intestinal intubations, stool and urine samplies etc., and a
clear indication that the patient is free to withdr;w from
the study at any time and will still receive standard
treatment used in this hospital for his/her disease. The
consent will be administered by the Principal Investigator(s)

and then will be witnessed by another staff member.

After six weeks, if the parents are willing, & separate
consent form will be provided. to repeat the intubation
during non-diarrhoeal state. The purpose of the
investigation, will be to compare the parasites and bacteria
‘isolated during the persistent diarrhoea period-with those
ijsolated during the non-diarrhoeal phase, each patient acting

as his own control.
Controls (for microbial etiology)

Age matched controls will be selected concurrently from among
children aged 2-24 months attending the treatment centre with
history of acute watery diarrhoea of 3 days or less and no
antibiotics during this illness and no diarrhocea in the
prévious 2 weeks. Matching for age will be within one month

for infants aged 3-12 months and within 3 months for children

i9



aged 13-24 months. A baseline history will be obtained and
clinical examination (including nutrition anthropometry)
performed and recorded on a pretested form and stool and
rectal swab will be obtained for detection of rotavirus and
culture for Shigells, Saimonella, cholera, E.Coli (colonies
will be saved), klebsiella {colonies wili he saved). Also 8
throat swab will be taken for serobic enteric pathogens
{particularly E.coli and klebsiella species) mainly to
evaluate isolates for their identity with strains isclated

from small bowel fluid.

These patients will be intubated within 48 hours of admission

following procedures simiiar to the one described for study
patients for small bowel samples for quantitative microbiology

and microscopy. Appropriete consent will be obtained for

these procedures.
Case Management
Fluid therapy

The patients will be maintained in fluid balance using
intravensus fluids as needed by the clinical state and
purging rate.

Diet.

Initial diet after admission into the study (i.e. on
co&mencement of medicine) will be based on rice, glucose, egif

yolk, vegetable oil and salts which is now routinely used for

20



pergistent diarrhoeafpatients at ICDDR,B. This mixture has
an_energy density of 70 kcalories per 100 grams. On day 1
they will receive 530 kcalories per kg per day and from day 2

onvwards they will receive 100 kcalories per kg per day.
Vitamins and Minerals.

The patients in addition will receive a vitamin mineral
mixture at twice the minimum daily requirements for age (to

provide for incomplete absorption).
Drug therapy

Drug or placebo will be administeréd from the numbered
bottles containing liquid preparafipn of drug or placebo
agsigned to the patient serial number. Dosge will be adjusted
to give 10 mgm of trimethoprim per kg per day divided into
two 12-hourly doses for 7 days. The mixture will contain a

mixture of sulfamethoxazole and trimethoprim in =&

conventional ratio of 5:1.

- Definitions

1. Persistent Diarrhoea -~ diarrhoea persisting for more than .

2 weeks following an episode of acute diarrhoea.

2. Cessation of diarrhoea - pagsage of soft stool or formed

gtcol and no diarrhoesa etool (liquid) for 48 hours.

3. Treatment failure - patients in whom diarrhoes does not

" stop by 24 hours after cessation of antibiotic treatment.

21



Withdrawals from the study

1.

Non-compliance of the subject, either because the patient
leaves the hospital before the end of the study or becausé
the patient requires unscheduled treatment for a serious

intercurrant illness (e.d. pneumonia, meningitis,

gepticaenia etu.};

consideration of withdrawals during analysis, results of
all randomised patient= will be included in the analysis
of the study. Data from pailants withdrawn will be
included upto the time of withdraw.1, A supplemental

analysis in which such patients are excluded will also be

made .

Treatment failures will be transferred to the general ward

for further investigations and management.

study Schedule

1.

procurement of gupplies and astandardization of methods
and deveiopment of data forms and recruitment and

training of personnel - 2 months.

Conduct of pretrial of study materials and procedurég |

nonth.
conduct of the main trial - 18 months.

Analysis of the date and writing up the results - 3

months.
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Data Anmlysis

There would be generally tLwo typés of data, pre-interventiocn
data and response data. The study groups will be compared on
admiszion and throughout the pre-intervention period with
regard to history end all the variasbles prior to the
intervention. Major outcome variables will be compared after
evaluating the deSuviptivé statistics for distribution_étc.
The.quantitative outéome measures will be compared by using
.stﬁdents t-tesat on priﬁéry iata or after appropriate
transformation when indicated, mnd also by an equivaliant
ﬂanparametric test e.%. Mann Whitney U test. Dichotomous
putcome messures will be compared by Ké :egt or Fisher’s

exact test as appropriate.

Summary of Patient Progedures

Day 1 {Cbservation}: . .
- History and physical examination
_ Nutrition anthropometry
-  Stool microscop¥
- Stool snd rectal awab for culture
- Duodenal intubation for culture and microscopy
{after 4 hour fast}
-~ JInput/output measurements 8 hourly
- Blood test
-~ Throat {post pharyngeal) gwab for culture

Day 2 {Observation):

-~ Breath hydrogen test (after 4 hour fasth with
lactose

- Intestinal permeability test (no fasting required)
after a dose of laotulose/mannitol

-~ Input/output measuremenis g-hourly

oo
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Day

Day

Day

1 of study {i.e. bay 33

2

-Day

Nutrition anthropometry
Commence 12-hourly medicine

Stool output measurement 8-hourly {(in males}
lntakp of food, ORS and 1.V. measured 8-hourly

Same as for day L except for nutrition

anthropometry
Body weight twice daily

puocdenal intubation for culture and microscopy
Intestinal permeability test

Nutrition anthropometry
Summary assessment of 1mprovement

Body weight
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ANREXE

DESCRIPTION OF PROCEDURRS

Duodenal Intubetion

This procedure is routinely performed at ICDDR,B for
paersistent diarrhoea patients. Intubation of the duodenum
will be carried out with a sterile polythylene tube {(diameter
1.5 mm) with a small mercury-filled tip. To facilitate the
procedure the children will be premediceted 1/2 hour before
iniubation with ayp. promethszine 5 ml and ayp.
metoclopramide 5 ml. The tube will be introduced per

orally. The passage of the tube through stomach and pylorus
into the duodenum will be facilitated by changing the
poaition of the child from left to right side and vice versa.
The final position of the tip ~f the tube will be confirmed
by checking the pH of aspirate, which is usually above 6.5.
The first sample will be examined microscopically for
-parasites, particularly G. 1amblia and S. stercoralis and
cryptisporidium'and the next portion will be used for aerobic
culture. Appropriate dilution of the duodenal juice will be
immediately plated intc Blood agar chocolate agar and
McConkey’s agar media for quantitative counts. The organisms
igsolated will be identified upto genus and if possible upto
species level. E.coli isoléted will be tested for production
of enterotoxins and enteropsthogenicity. Drud sensitivity

tests for the predominant organisms isolated will be carried

25



out.

Breath Hydrogen Tesat

After a d-hour fast {(sips of plain water will be allowed}, &
fasting breath sample will be collected. Then lactose
(2g/kg) will be given to the child and thereafter
intermittent breath samples will be collected every 30
minutes after 2 hours. A portion of the collected samples
wiil.be aspirated from the collection bag into a plastic
syringe, and hydrogen concentration in ppm will be determined
with a gas chromatograph after calibrating with a commercial
standard of 97 ppm hydrogen in air. A rise in hydrogen
concentration of 20 ppm over baseline will be considered as
indicative of laqtose malabsorption. All expired samples
Wwill be collected by allowing the child to breathe through a.
face mask (paediatric size) and a two-way valve into a rubber

anaesthesia bag,

Permeability test

Small intestinal mucosal damage will be assessed by &»
nononvasive permeability test. Patients will be offered-a ’
freshly prepared drink containing 5g lactulose with 0.5g
lectose (Duphalac 7.5ml) and 1g mannitol in 20ml of 1%
chlorofom water. No fasting is necessﬁry; rather
breastfeeding and fluid intake will be encouraged. Urine
will be collected for 5 hours in paediatric urine collection

bags. One drop of 20% chlorohexidine gluconate will be added
N
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to sach bag before collection. Urine volume will be measured
and recorded. Lactulose and mannitel will be meaéured'uéing
an automated engyme assay syatem utilising Cobas-bio.

Regults will be expressed asn lactulose/mannitol excretion
ratio, higher the value more extensive the apparent. "damage"
to sma)lbowel mucosa. Normal ranges are avéilable from’

ongoing studiee at I1CDOR,B.
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ARSTRACT SUMMARY FOR ETHICAL REVIEW COMHMITTEE

This prmtoccl aims to study the pathophysiology of persistent
diarrhoea in children in the vulnerable age group of 3 - 24
months. '
Since small bowel bacterial overgrowth is  one of the
postulated mechanisms involved, this protocaol’  proposes to
study 32 aptients of both sexes, with history of diarrbhoea
of more than 14 days, in a doubla blind randomi sed
controlled trial. One group will recieve an antibiotic,
trimethoprim—-sul phamethoxazole for 7 days, along with a
modified diet, and another group will  recieve a placebo
instead of the antibiotic. The patients will be followed up
for one month or longer if required.

The investigations will not cause any risk to the children.

Informed consent will be nbta:nad from the parents or the
legal guardians,

A short interview will be taken to obtain the clinical
history.

There will be immediate benefit to the patient, by
investigation results, special care, constant monitoring,
and appropriate dietary and treatment measures.

The amount of blood required will be 3 ml. Qtoul, urine,
and breath will be collected for necessary investigations.
Small intestinal fluid will also be obtained for microscopy
and culture.

Patients’' records will be necessary for data analysis.

Transport fare will be paid to the parents on. follow-up
vigits. ' '

ot L



CONSENT FORM

“Clinical Trial of THP-8MX in infants with Persistent Diarrhoeg”

Your child has been suffering from persistent diarrhoea.
ICDDR,B is carrying out a study to evaluéte the efficacy of
trimethoprim-sulphamethaxazole {an antibiotic) along wifh a
. modified diet, in the treatment of persistent diarrhoea, 1If yoﬁ L

aAgree to.enral Your child in this study, the following pProcedures

diarrhoea will be carried. out.

On the day of. admission stool will be examined for
mlczoscopy and culture etc. 3 ml of blood will be drawn from a
vein for haematocrit, total and differential count, electrolytes

and creatinine.

After four hours of fasting, your child will be intubated
for the purpose of callection of intestinal fluid for

examination of Parusites and quantitative culture of bacteria,

Durlng these procedures whlch are safe, your child will
receive a Blucose containing intravenous fluid and after
completion, he/she will receive the usual hospltal milk based
diet. On the second day, again after 4 hours fagt brentk
hydrogen test will be done with lactose. Thereafter intestinal
permeability test {no fastlng required) after a dosge of

lactulose/mannltol will be done.

Careful records of total intake and stool and urine output

~



%ill be kept. On day 3 your child will either feceive the antibiotic
or a placebo for T days.aocording to a previocusly prepared
randomised table. Theun his/her dxet will be changed to a spec:al

local diet used for persiatent diarrhoea in the ICDDR,B hospltal._

He/she will rece1ve xntravenoua fluid if and when required
for rehydration. In addition, a vitamwin mineral mixture will'be
_given. The intubation will be repeate& after 7 days to sée'the
effects'of.treatnent on the bacterial count and the breaih H
teat will be done again before the patient is put back on thz

milk diet.

After discharge follow up assessment will be done when you
w111 bring your child every two weeka to the hoapital for aix
weeks. If at any time you wish to withdraw your pagient.from the
study, you are free to do so, and even then he/she Qill feoeive

the standard treatment for persistent diarrhoea. -

If the above conditions are acceptable to you, please sign

or give your thumb impression below.

Sigpaiu;e of the invesatigator ‘ Slanature/thumb 1mpreasion
' . : , of the parent/auardian

.-

Witness: : _ - ;‘f“]Ddte::



f“\ ‘ - o ) C L’_") v ) -~ » )
TR ‘%ﬂ“&—?-gf'g? I :;\fzzﬂz\;}— BT IS 9 SUTWRT-
o : ' : - )

TSN T 1 Bz iR ST

it CWTT'GE?J'E‘". 3 lﬁ’m%ﬁzmﬁwr © DarcEe T
wlxaera sy srmaT Bl o 1 afs oasrfa
DTITATI s a3 NEHLIT . O ST TITES T
XTCPT,  STRET  OTHIT AT Il AP BETS T vowe,
N Doyt AP CITeT LR ST [ moe

@7’%? o AT s Orﬁ%%hr" A
GTET TRIABYT T E AT BTApte FET T
(CEy 'P;z‘;rr'ct““rp}—:ts 9 A ayeicten 37 TSR TR T Laxy
FACTET~RE g e et wpTS— P o
e e O Ao tla: sieene mE IT R

o

hH T e, e BN
T FTAETT B

VIS BT WH WTIT eriawrer ©RS
CHCT™ " "HREZ =FarT e % erdbse— ~sg el
Teazrors, L2 AR @it goal | Sty fa
'g‘?;"?’-’ =S Ane R CETG . ISTTRT THAT
PABET T Tavp vy Persspe mieroan Wy
JrTra RTETET wuT QT CATIUT JEE T 3
NI TREE WRIEET FET T

!

- -



wtfr Sy P ogaTT- 8 spEr adsyr ag
CFOT ST v Py e o g
SIS TIIey7™ AT LT OTENT IR 5
IETIRCOTr T1X earpde PSS "‘@W‘ﬁs
WIS EET R(E

t

7 e )

e —“ptow He uvnox  Term- Ao
I{’—m— ETC Il }a*rg“ ?‘%‘f{;ﬁ’ﬁ%’* ':."e?bﬁigf" ORET Py
(O¥eoiA2eg?  HA ) erreac i 0T USar e ove
:m%-a:r 2TEVY **T%’"m’:r B IR Sayavee TR

TCE AT AR XTI WEhen ey TEIE
PR 3 med o FeThiea 3 ﬁfw - |
3007 YT TRIE 1 DI TIROL1r STIWTATE s
S A I L S =1

I FE DAMBT oo Fyon Tor F@m S0 wy e
207 BENTIxo ToC Koy GEE BT |

‘&T‘W %\‘9 Tae2fo™ AT (R s "’”mT@‘TéF“
WET T TR rfassr REEYT D7y

C{ISQE" }g’%‘ TR TERiNT b 35‘1}"@?"“ a1
DVt TR FCST T K7

2rtm Y HEr el ?IT'VT-ITF W
SNRARELT &“(a'" QTJ f’r—q\r Py , Vi Q,srw-f{‘r ?P?'(D’“
TGN i SOV N O S DT o

--lnz.?' .



YelEszor vrvza,

R IS Ferpevme “@’*Cﬁi - T ad,
ITHTA ?ﬂ‘a’; HTEY2T L oeeET "f:%‘wr;.-—;)— -ﬂgq—,

' S\r@y“m«m’ HBEE | o -O@_‘Sﬂw HT3ge /
' | T o |

SRR me e s MR Sl W RbAR,  dpe e



CONSENT FORM

Clinical Trial of TMP-SMX in infants with Pcrsistent Diarrhoea
ACUTE DIARRHOEA

Your child has acute diarrhoea. The International Centre

for Diarrhoeal Disease Research, Bangladesh is carrying cut a
study to compare the parasites and bacteria present in the

intestinal fluid of persistent diarrhoea, with those present

b
in acute diarrhoea. If you agree to enrol your child in this

study, routine investigation, namely stool microscopy and culture

~will be done. In addition, your child will be kept fasting for
four hours and a thin sterile blastic tube will be passed through
the mouth into fhe stomach, for the purpose of collectioh of
intestinal fluid. This is a safe procedure, and during this
period, your child will receive a glucose containing intravenous
after_which{ he/she will receive the usual hospital milk based
diet, A throat swab will also be done to compare the organisma
with those obtained from iqtestinal fluid. All records will be
kept confidential. The results of thesge inveatigations will help

us in understanding better the mechanisms of the diarrhoeas which

become prolonged.



L 1}

If the above conditions are acceptale to you, please sign or

give your thumb impression below.

T MAR e fan e e e ey e T L oy o AR A o . Tra

T S L Sk ot o e e L it T . e A i o o s

Signature of the investigator Signature/thumb impression
of the parent/guardian

Witneasn: Date:
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ng;gg Up Consent Form

Your child had been suffering from persistent diarrhoen.

After carrying out some routine investigations her/his diarrhoeas

was successfully managed.

1f you permit us we would like to

intubate your child again to see how the parasites or bacteria

isolated during the diarrhoeal episode differ from those which

are normally present,

persistent diarrhoea.

without producing diarrhoea. This will

_help us in improving the understanding and treatment of

If you agree please sign or give your thumb impression

below.

S8ignature of the investigator

r

Witness!:

Signature/thumb impression of
parent/guardian

Date:
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