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SECTION 1 - RESEARCH PROTOCOL

Title : EVALUATION OF ANTI-DIARRHOEAL EFFECTS OF
BISMUTH SUB-SALICYLATE IN CHILDREN -
SUFFERING FROM PERSISTENT DIARRHOEA

Principal Investigator : Dr. P. K. Bardhan
Dr. D. Mahalanabis

Co-Inveatigators ¢ Dr..8. A. Sarkar
Dr. J. Albert
Mr, M.. Mujibur Rahman

Consultant . : Prof. R. B. Sack

Prof. X. Gyr
Starting Date ! As soon as poasible "
Completion Date t 3 years after starting

Total Direct Cost : Us$ 96,830

Wﬂ/ﬂ-—; =

Associate Director
Clinical Sciences Division.

March 4, 1993

Date :

Summary : No specific medications are recommended in persigtent diar-
rhoea though a number of non-specific anti-diarrhoeals are currently
available, as most of them are of limited effectiveness or have unde-
sirable side-effects. There is a substantial amount of evidence that
bismuth sub-salicylate is an effective anti-diarrhoeal agent in tra-
vellers’ diarrhoea, acute non-cholera watery diarrhoea and chronic
non-specific diearrhoea. This study proposes to assess the antidiar-
rhoeal effect of bismuth sub-salicylate in children with perasistent
diarrhoea. A total of 210 children, 6 months to 2 yrs of age, puffer-
ing from persistent diarrhoea will be studied. The patients will be
divided into three groups and a randomised placebo-controlled double-
blind clinical trial will be done where each child will recieve bis-
muth sub-salicylate, colloidal bismuth sub-citrate or placebo, and
their subsequent clinical course will be monitored and compared. The
patients will also be follcwed up after discharge at home to evaluate
any potential preventive effect of the bismuth compounds agalinst
recurrence of diarrhoea, It is expected that this study will provide
valuable information regarding the anti-diarrhoeal properties of
bismuth sub-salicylate.



SECTTON Il - RESEARCH PLAN
OBJECTIVES

1. GENERAI

To evaluate the anti-diarrhoeal effect of Bismuth Sub-salicylate
(BSS) in persistent diarrhoea in children.

2. SPECITFIC
Primary : )

a) To examine if BSS reduces stool output and duration of diarrhoen
in children suffering {rom persistent diarrhoea.,

b}  To obscrve if BSS causes clearance of diarrhoeagenic rathogens in
children with persistent diarrhoea,

To evaluate if anti-diarrhoeal effects of BSS (if any) are due to
the Bismulh moiety of BSS,

e}

]

jecondary

To see if Lreatment with BSS and Colloidal Bismuth Sub-citrate
{CBS) reduces L.he numher of diarrhoeal episodes in the post-
Lreatmwent follow-up period.

Persistont diarrhoea in children is identified as one of the
major heallh problems in the developing world and is of high research
priority. As much as 50% ol diarrhoeal deaths in chijdren under 5
vears of age may be altributed Lo persistent diarrhoea.

Im persistent diarrhoea, management. mostly consists of dietary
manipulation and maintenance of hvdration; no specific treatment is
currently available orp recommended. Although a number of non-specific
anti-diarrhonal agents are available, they have limited effectiveness
or undesircable side effects, In imany instances, antibiotics are the
agenls commonly used under these circumstances, often in empiric
Tashion. An ageni that conld specifically lessen the severity of the
persistenl. diarrhoeal illness would have important practical and pub-
lic health implications, and thus Lhere exists an important need for
safe and eflective adjunctive Ltherapy in persistent diarrhoea.

Bismuth compounds are ald drugs thal have enjoyed great populari-
Ly for at least Lhree counlries. BSS was first used in 1901 in the
Lreatment ol "cholera infarntum", a common diarrhoeal disease in chil-



dren, 1t’s subsequent commercial success has been such that it is now
estimaltod by the manufacturer to be a {ixture in the medicine cabinet
in 60% of Amervican househaolds, Despite this venerable history, sys-
tematic investigation of the mochanism of action and clinical efficacy
of biswmuth compounds has only begun in recent vears. - There is a sub-
stantial amount of clinical evidence that bismuth subsalicylate (BSS)
is effecltive in the treatment of diarrhoecal disorders, including stud-
irs 1hal have demonstrated a beneficial effect both in the prevention
amnd therapy in braveller's diarrhoeat. Dupont et al. demonstrated
Lhat BSS reduced Lhe frequency of unformed stools, improved stool
consistency, and decreased the accompanying symptoms of nausea and
abdominal c¢rampa in persens with travellers diarrhoea. Steinhoff et
at reported that in adult volunteers after getting diarrhoea with
Norwalk agent, treatment with BSS caused a significant reduction in
the severity and duration of abdominal cramps and in the median dura-
Lion of ga=treo intestinal svmplLoms.

IS5 haz shown promising resulbts in acute dehydrating diarrhoeas.
Sorianco-Rrnchep et ald, shudying 123 infants and children with acute
diarrhoea in Chile, found thal the BSS groul had significant improve-
ments  over the placebo group in the following parameters : number of
stools/day, vequirem- ot of T7/V fluids, stool weiﬁht and consistency,
and length of hospital stay. D. Figueroa et al®, studying 275 male
children in Peru, with mild to moderate dehvdrating watery diarrhoea,
has shown  that dizrrhoea remained prolonged (>5 days after admission)
significantly in placecho group, which was three times more than BSS
group. Children trealed with B3S had clinically impovritant and statis-
tically significant veduction in volume of ORS consumed, volume of
diarrhoeal sltools, duration of diarrhoea, and duration of hospital
stay. 11 was concluded that BSS may be a clinically useful, safe, and
inexpensive ardjunct to oral rehydration therapy in children with acute
walery diarrhoea,

There arve relatively fewer information on the effect of BSS on
prolonged dinrvrhocas. Gryboski el al” reporied that BSS was effective
in the trealment of chroniec diarrhoea of diverse aetiologies in in-
fants and childven., To Lhis double-blind randomised clinical trial, 29
children ageod Z-70 months, were trealed with BSS or placebo for 7
days. The BSS Lreated group gained significantly more body weight, had
significantly fewer and firmer stools with less water content and had
2 significant. improvement in clinical status compared with placebo
Lreated group. No undesirable effect or abnormalities including renal,

Liver or haemalological funclions were noted.

The mechanism(s) of action of BSS is not completely understood.
The possible mechanisms include a direct anti-microbial effect and
anti-gecrebtory and anti-lLoxin effects.

There is considerable evidence to indicate that BSS has direct
ankimicrobial activity against diarrhoeal pathogens. Several bacterial
pathogens including enlerotexigenic E.coli, Salmonellae, Campylobacter
Jejuni and Clestridium difficile are inhibited in vitro by BS5 or its
meltabglic product al concentration that can achieved in the intestinal
bract. 729 “I'he isclaticn of baclerial pathogens from stoocls of pa-
Lients with infectious diarrhcea is markedly reduced in BSS-treatnd
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paticnls compared to placebo Lreated controls. The exact anti-
microbial mechanism is not known, though it is believed that bismuth
binds to the bacteria, disrupting the cell wall and transmembrane
transport. Although bismath compounds inhibjt bacterial pathogens, as
well as many of the aerobic and anaerobic bacteria when tested in
ritiol(,'no change were noted_}n the overall composition of the normal

flora of Lhe gul, or in facces™’ ™ during BSS administration in therapeu-
Lic doscs.

‘BSS was found to significantly reduce fluid accumulation in 1i-
gated intestinal loops (rabbit and pig) and unligated intestinal seg-
ments {ralb) from both E. coli and cholera toxins as well as arachidon-
ic acidld’l‘. Thisn anti-secrvetory effect may be attributable to the
salicylate component of BSS, as this was not found by bismuth subcar-
Bonate. 1[I, should he noled Lbat salicylates have been found to be
effective anti-secretory agenls. Thus it is possible that both the
Bismuth and salicylate components of B5S, either alone or together,
are responsible for the reported anti-diarrhceal effects of BSS.

Previously, many cenpounds of Bismuth were used clinically for
symptomaltic treatment of diarrhoea, though most of these compounds are -
no mdre available now for clinical use. The other Bismuth-containing
drug currently available for clinical use besides BSS is Colloidal
yismnLh sub-cibeate (CRS). CBS has been widely used in the treatment
of duodonal and gastric ulcer disease, essential non-ulcer dyspepsia,
duodeniiic, N3ATD-induced disease and Helicobacter pylori associated
gastro-duodenal disecase with high clinical efficacy. Currently, the
comnmonesl use of CBS,-alone or with combina-ion with antibioticsg, is
in Lrealment. of M. pvlori associated gastro-duodenal disease, and
long-terp eocradication of H. pylori in upto 95% patients have been
reported’ ", CBS appears to ,act via several mechanisms including inhi-
bilion of peptic ackivity, acceleration of ulcer healing, gnd accumu -
lation of epidermal growth factor in the diseased mucosal . However,
the most prowinent mechanism may he its bactericidal effect against. H.
pylory,

The cffect of CBS in diarrhoecal disorders has not been investi-
gated. Like olher bismuth compouncds, the bismuth part of CBS may have .
similar actions. That CBS has potent bactericidal action is shown by
its effect on H. pyleri. It has also beTﬁ shown to be capable of re-
ducing fermentation by colonic bacterialt®. A recent. report has shown
the protective cffect of CBS against distal colitis produceg experi-

mentalily in rabs h. The safely record of CBS is excellent1 y and it

has heen used in children for eradicating H. pylori without any unto-
ward effacl®®, Thus, Lhe potential anti-diarrhoeal effect of CBS is

worth a Lrinl.

An abditional benefit of using bismuth compounds for the treat-
ment, of diarrheeal diseascs is the potential preventive efféct. Hypo- -
chlorhydria is known(to he a predisposing factor to repeated gastroin-
testinal infections'”. H. pyvlori is a major cause of gastritis, and a
striking association has been noted belween the presence of H. pylori
and gastric hypochlorhydria®’. In fact, H. pylori infection h%?,been
shown Lo be a significant risk-factor for persistent diarrhoea®®, and
may well be o risk factor for acute diarrhoea. Preliminary results



show tLthat
Ranglades

H. pylori is aquite common in the paediatric population in
h., It is known that children recovering from one diarrhoeal

episode are more prone to develop another diarrhoeal episode when

compared
childien

to healthy children, and thus suppression of H. pylori in
suffering from diarrhoea may have some beneficial protective

effect upon subsequent development, of diarrhoeal episodes.

safety of BSS and CBS : BSS has been found quite safe and well-

Lolerated
Lime, it
Lrries .inc
drug, and
Loxigitly
ment . B

v as evident by the fact that despile being around for a long

is still an ovar-thé-counter medicine in most of the coun-

luding USr and UK. CBS has also been found to be a very safe

Lhere is no report of any significant side-effect. Bismuth

is rare, and has only been reported after long-term treat-—

ismuth levels in plasma ohserved after trestment o Ehiédggn
LI | ] o~

with BSS or CRS haa boen found Lo be well below toxic levels
Though  Lhe salicylale corponent of BSS is almost completely

absorbed
previous
levels’
Lhe use o

The
dintary n
general s
it is  im
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y no osigns of =alicylate Loxicity have been noted in the
reports, and serum ealicylate levels remain well below toxic

No associal ion has heen found belween Reye's sy&%rQ%e and
[ BSS or other non-acetylsalicylic acid salicylates )2 .

RATIONALE :

currenl. Lreatment. of porsistent diarrhoea consists mostly of
mniputation and maintenance of hydration; antibietics are
nol dindicaced and there is no specific intlevrvention. Thu:,
portanl bto evalua'e nen-antibiotic antidiarrhoeals. BSS ju

widely used as an anbi-diarrhoeal for decades, and has proven 1ils

ol feetl. in

Lravellers’ diarrhoes. Recent reports have also shown BSS ;s

an effeclive adjunct. in acute and chronic diarrhoeas in children,
waere il was found Lo veduce both the severity as well as the duration
of diarrhoeca. It is a very safe, non-allergenic, over-the-counter

drug, wil
[lova, 1F1

h mininal side-effects, and does not change the normal gnt
found uszeful, this may prove to be a valuable adjunctive

Lherapy Lo Lhe currenl managemenl, of persistent diarrhoea in children.

CRS mayv a
ing such
Lhe biSmg

Lor Lo ils anli-diirrhoen! e fect. Again, the anti-H. pylori effecls.

of B5SS an

I'su have some potential anti-d iarrhoeal effects, and compati—
effeocls with Lhos= of 1SS will also help to find out whethor
th or the subsaiicvlatle moiely of BSS is the major contribu-

4 CBS may be important as proteclting against this important

risk-factor. A wnegative ountcome of this study will also be helpful, as

it owill o

isconrage ungustified uge ol BSS.

e

.



. -MA:RERIA':I,@ AND MIEETHODS

The stundy will be conducted in the Clinical Research Centre of
"ICDDR,B. Every vear about 70,000 patients are treated in this centrc,
60% of whom are below the age of 2 years. The study will be conducted
for a period of 36 months from the date of starting the study.

1. PATIENT RECRUITMENT:

Children presenting at the CRC, ICDDR,B with a history of
diarrhoecn will be evalwated ana if they fulfil the remaining inclusion
and exclusion criteria will be admitted to the study.

(A)TINCLUSTON CRITERIA:

t

. Age 8 months te 2 vears
2. Sex @ Males only :
3. History of walery .diarrhoea of >14 days duration and had 4 or

more ligquid stools over 24 hours prior to admission.
1. Nulriftional siatus: Wt. for height > 60 of N.C.H.S. median.

(B} EXCLUSTON CRLTERIA:

1. Systemic infeclion requiring prompt antibiotic treatment e.g.
pouewnonia, meningitis, septicaemia, .

2. Hislovy of bloody diarrhoea (gross blood in stcol).

3. Falienls suffering from cholera. '

I. Any anlibiotics or antidiarrhoeal drugs given during the week

LI

hefore ardmission.
(C) TNFORMED CONSENT:

T the patient is found suitable for inclusion into the study an:
informed consent will be obtained (English and Bangla consent
form »tilached). The consert Form will be administered by one of
the investigators and then will be witnessed by another staff
member .

2. CASE MANAGEMENT:
Patients will receive routine care which includes -

a) Replacement of fluid and electroivtes mainly with ORT supported
by 1.V, treatment for those who need it;

b)) Unrestricled breast feeding of those still breast.fed;:

c) Faading : According to Lhe standard feeding regimen followed in
the TCDDR,B hespital for children with persistent diarrhoea,

initially starling with a rice-based diet.

d) Medicine @ A double-dummy tfechnique will be used in providing
RES/CBS/placebo Lo ithe pacients in a randomised fashion. Oral
B35 will be administercd to 70 patients at a dose of 100



mg/Rg/day in 5 divided doses daily _ and oral CBS to ancther 70
patients at a dose of 480 mg/1.73 m2 of body surface area/day in
5 divided doses daily (6 a.m., 10 a.m., 2 p.m., 6 p.m. and 10
p.m.). In the control group placebos will be given identical in
Appearance to BSS and CBS to 70 patients in the same dosage
schedule. The treatment will continue for for 10 days. The indi-
vidual doses will be vorked out on admission (after rehydration)
and will be followed for rest of tLhe study.

CRITERTA TOR TNTRAVENOUS FLUTD:

1. Severe dehydrat ion

2. Tn pratients whose hydration status cannot be maintained
adeguately by ORS or patients with intractable vomiting,

3. Patients with grosgs elecirolytbe imbalance requiring correction by

appropriate inlkravenous {] uaet,
TREATMENT FATLURE -

Fatientls still having diarrvhoesa after full course of treatment
(10 days) will be considered ag treatment failures. Patients who -
develop complicalions during the course of treatment (e.g. gross
electrolyte imbalance, svstemic infections, etc.) will constitute as
patiients with deviated ¢linjical course. Such patients (treatment
Failures and Patients with deviated clinical course} will however
receive Cappropriate nanagement  according to  the standard 1ICDDR,DB
clinical praclice.

Summary of Procedures
BASELINE EXAMINATION:

A slandard history and a thorough physical examination will be
carried onl a{tfer admitting the patient into the study by one of the
invesltigatorg, Patient will be weighed and the following
investigations will be done.

a) Blood for T.0., D.C., Het., serum glucose (random).
Blood for electrolytes (Na+, K+, cl-, TCOZ), serum Sp. Gr.,
protein (2ml of blood will ke required for the tests mentioned) .,
Fresh stool for microscopy.

l) resh =lool for culture forp Shigella, Salmonella, Vibrios, E,
coli (ETEC, EFEC, | EATCY, Aeromonas, Plesiomonas and

Campylobacters.

) Stool for rotavirns {ELISA)

) ntake and output measurenents will be instituted using urine
b?%s and cholera cots,

‘ C*¥-Urea breath tegt for deteé¢tion of H. pylori,

h) Faecal a=l-antitrypsin for assessing intestinal protein loss,

6
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DURFING TIIE COURSE OF ILLNESS
i) Paticnls will bhe evaluated every 8 hours and intake/output

Measurements will be summarised from Ltally sheets.

i) Patients will be weighed and physical examination findings will
be recarded and Lime of cessation of diarrhoea noted.

tii) A =mecond hlood sample will he Laken for serum levels of Bismuth
amnd salicylate on day-11, 2-3 hrs after the last dose of medi-

e,
iv)  Repenl slool examinalion (Cul ture + ELISA for RV) on dayfll.
V) hepeatl faccal a-1-AT on dav-11.

Palicnls may be discharged carlier irf they have recovered from
the diarrhoea, bat will continue fo take medicines at home upto Day-
1O, and will be brought back Lo the hospital on Day-11 for the repeal
lLah, tests. ’

AFTER DISCHARGE (During fol low-up) :

The patients will be followed up’ every 2 weeks for 3 months after
discharge, the Firast follow-up being on the 15th day after admission.
The Urea breath test will be repeated at 3 month to determine the
status of ., pylori. On each visil, anthropometric measurements will
be taken, nnd o general information of the health of the child during
the preceding o weeks will be sought . Any recurrence of diarrhoea
will be noled and Lhe course wiltl be Tollowed up, if necessary at the
hospital.

3. SAMPRLE SI17E CALCULATION:.

Fxpeclting a 20% reduclion in the duration of diarrhoea, and with 80%
power and 0.05% significance (Mean duration 6.5 days, S.D. 2.8 days),

With o 10% dropout, Ghe sample size is 65 per group.

Thus the sample size is Laken 70 (rounded up) in each group with
versistent diarrhoea, or a total of 210 children with persistent
diarrhoca. -

4.  RANDOMISATION:

The patients in Lhe study gronps will receive BSS or CBS y while
those in the conlrol will receive IPlacebos. A double-placebo technique
will be used i.e.,, BSS or its identical " placebo and CBS or its
identical placebo. Thus 1Lhe threc groups of patients will receive

~3



either BSS and (BS-placeho, GRS and BSS-placebo, or BSS-placebo and
CiS-placebo. The medicines and their respective placebos will he
identical in appearance, pacikaged in identical containers, and will he
dispensed in Lhe same amount.. The containers will be arranged in a
seguence of drugs and placebos tLhat corresponds to the randomisation
code  Lhen numbered sequentially. Containers of medicine with serinl
number  will conftain drugs or placebo syrup according to mastinor
randomigation chart.

Pat.ient group Receives Net result
1. (70 patients) BSS + (CBS placebo) ~ BSS
Ir (70 paticnts) (BSS placebe) + €BS CBS
. .
‘IT[ 170 patients) (BSS placebo) + (CBS plgcebo) Placebo

5. OUTCOME VARTABLES:
S Stool ontput, E
JF 0 Fludid Intake -~ ORS & Prain water
3 Duration of diarrhoea after adm.
¥ Gain in body weight ‘ .
¥ No. of paliconts with Lreatnment failure/deviated ¢linical course.
¥ No, of ﬁatiﬁnt% with persisting infection after Day 10.
¥ Faeeal o—l—ant]irypvxn excretion.
B Time of first post-discharge diarrhoea, number and duration of
diarrhaoenl altacks during the 3 months follow- up period

6. PATA ANALYSIS:

The study groups will be compared for all the variables prior to
intervention. Major oulcome variables will be compared after evaluat.-
ing their Jdescriplive statistics for distribution etc. The quantita-
Live oulcome measures will be compared using ANOVA or Students ‘'t
test on primary data or afler appropriate transformation when indical.-
ed and alse by an equivalent non-parametric test e.g. Kruskall~Wallis
Lest or Mann Whitney U test. Dichotomus outcome measures will be com-
parcd hy X Lest or Fisher’'s exacl Lesl as appropriate. Time for the
First post-discharge dJdiarrhoeal attack will bYe noted and compared
belween the throe groups with logrank Lest. Data from the patients de-
clared as trealment failures or with deviated elinical course will be
analysed separately.



7. IMPORTANT DEFTNITIONS:

1. Iration of diavrhoea after admission: The time in hours
from iniliation of study Lreatment until passage of the last
ligquid or semi-liquid stool prier to two formed stools or
prior to 12 hours during which no stool is passed.

2. Stool output: The weight of stool in g/kg of admission
hady weight expressed per time period (from admission to 24
“hours or for entire duration of diarrhoea).

3. ORS  and plain water intake: The volume of ORS or plain
waler taken in ml/kg of admission body weight expressed per
Fime.
8. COLLABORATTIVE ARRANGEMENTS

An inler-institutional collaboration will he arranged with Prof.
K. Gyr, Universitly of Basel, Switzerland.

136~Urea Breath Test

This tesl is based upon Lhe principle that in the presence of the
enzyme urease in stomach, orally adminstered urea will be hydrelysed
inte COy and ammonia, The COs will be absorbed and exhaled with breat -
hy, and 1T thea C02 is labelled then can be detected in the breath as
well, The urea breath test has proven to be very robust, attaining
sensitivity and specificilty greater than 90%. This non-radioactive,
non-invasive lLest has been successfully utilised as a diagnostic tool
in H. pylori infection, including in children.

Alfter oblaining a baseline breath sample at a fasting state {2
hours [ast), a test dose along with a liquid meal (to delay gastric
emplLying) will be given, and Lhen breath samples will be collected
every 10 winutes for | hour through a two-way nfg—rebreathing
raediatric mask into vazutainer tLubes in dgplic?;e. COy will be
measured in these samples. Increase in the COZ/“COZ ratio in the
breath samples after the testdose will indicate a positive test.
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PERSONNEL

Or. P. Bardhan 10%
Dr. $. A. Sarkar ’ 5%
Medical Officer (Trainee)  100%
Trainee Health Asstt 100%
Field Worker 100%
Field asstt. 100%
Total :
LAB TESTS
Blood CBC,HCT
Electrolytes,
Creat., Sp.Gravity
Bismuth
Salicylate
.Stool M/E
C/S & ELISA for Rota
Faecal a-1-AT
Breath Analysis
Total :

PATIENT HOSPITALISATION

SURPLIES AND MATERIALS

Drugs

Urine collection bags
Non-3tock items
Stationaries

S{ringes, Containers, Vials, etc.
C 3

-Urea

Total

ist Year 2nd Year 3rd Year
1,215 1,335 1,470
610 670 740
2,210 2,210 2,210
1,525 1,525 1,525
1,525 1,525 1,525
250 250 950
8,035 8,215 8,420
225 225 100
900 900 500
425 425 200
400 400 185
130 130 65
3,700 3,700, 1,750
1,950 1,950 950
1,000 1,250 750
8,730 8,980 4,500
14,875 14,875 7,000
2,000 - -
300 300 200
250 250 250
250 250 150
300 300 200
2,000 - -
5,100 1,100 750

ToT1AL

24,670

22,210

36,750

6,950



MAIL, FAX, TELEX, etc.

FRINTING AND PUBLICATION

1ICDOR, B TRANSPORT

INTERNATIONAL TRANSPORT

LOCAL TRANSPORT

DATA ENTRY AND ANLYSIS

CARLITAL EXPENDITURE

HPLC Column for Salicylate Assay
Cathode Lamp for Bismuth Assay

GRAND TOTAL

Total

ist Year 2nd Year 3rd Year TOTAL
150 150 150
450
150 150 250
‘ 550
200 200 200
600
150 150 100
400
500 500 250
1,250
250 250 500
1,000
1,100
900
2,000 - -
2,000
40,140 34,570 22,120

96,830
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Page 1 (of 2)

Title: Evaluation of anti-diarrhoeal effects of Bismuth sub-
galisyclate in Paediatric population.

Summary of Referee’'s Opinions: Please gee the following table to
evaluate the various aspects of the proposal by checking the
appropriate boxes. Your detailed comments are sought on a
separate, attached page.

Raﬁk Score

High Medium Low

Quality of Project

Adequacy of Project Design

Suitability of Methodology

Feasibility within time period

L'Approp:iateness of budget -

LEARNA

Potential value of field of knowledge

CONCLUSIONS
I support the application:
‘ a) without qualification
‘b)Y with qualification

L /L
- on technical grounds iﬁgz

- on level of financial support T



Detailed comments

The objectives are to replicate the results of the two previous
studies on BSS effects in acute diarrhea from Chile and Peru and
to extend the observations to persistent diarrhea. The
scientifically most interesting part of this project is to
evaluate whether Bismuth or salicylate is the major contributor
to any effect seen. The study design is adequate to perceive
differences larger than 25% between groups.

Sewveral questions need ﬁo be addressed as follows:

1. Why is the age group restricted to 2 year olds. In fact
there is a great lack of data in 2-12 year olds. Although
this age group is less susceptible to diarrhea it is still
an important pediatric group from the point of view of anti
diarrheal d#méuse.

2. Males-only designs are under some attack. It would be
desirable to include females in future protocols and use a
stoocl collection device in future studies. I do not expect
this study to do this.

3. Why are cholera patients excluded they could be analyzed as
a separate group and the study numbers increased. To date
there are no data on the effect of BSS on cholera. This
would be an important opportunity missed. If data were
collected, an increase in the study size and budget would be
necessary.

4., There will be a need to decide how to‘analyze effects by
etiology. If there is a serious wish to assess effect by
etiology then the study size must be increased

. substantially. Otherwise comprehensive bacteriology and
© virology will noét be needed except toc describe the
populations in each group.

5. For persistent diarrhea a 7 day course is probably not
adequate and 10 days to 2 weeks should be considered.
Follow-up for relapse would be desirable but may not be
feasible in this study.

6. Some measurement of recovery of the ‘intestine other than the
gﬁend of diarrhea would be very desirable. This could be
.~ alpha-l-antitrypsin measurements of protein loss or stool
(: lactoferrin or some test for absorption of fat, protein or
} carbohydrate,. This would be of special importance in
« persigstent diarrhea.
7. I assume rice ORS will be used in this study. To date there
have been no studies on BSS except with glucose ORS. Since

rice-ORS decreases severity and length of illness, it may be
difficult to show an effect of BSS. Glucose-ORT should be
used to avoid confounding variables.



This protocol is really testing a series of hypotheses which need

better articulation. ¥ would understand then implicitly as
follows: ) -
Hypothes@s

a) Does bismuth or bismuth and salic&late speed. recovery from

*

acute or persistent diarrhoea patients treated with nice-
based ORT. To test this hypothesis one would need a
glucose-ORS/RSS vs rice-ORS/BSS compogition. This has even
been done - no data available,. Unless addressed
specifically, nice-ORT will be a confounding issue.

b) Is bismuth the active agent or does salicylate contribute io
the beneficial effects of BSS on diarrhoea? Thip hypothesis
really should be tested in patients treated with glucose-

c) Does either BSSE or CBS alter the course of persistent
diarrhoea? )

d) Does either bismuth or salicylate accumulate to excessive
levels in patients treated with BSS or CBS?

CBS. Clearly the protein 1oss/intoleration/malabSOrption
engendered is of great consequence to the health of the child.
In a hospitalized setting, such as ICDDR,B, some rarameters
should be accessible to comment on thig.

WBG:sc:mh/REVIEW



RESPONSE TQ REVIEWERS' COMMENTS

Reviewer 1,

1.

b |

-3

10.

Appropriate corrections have been made.

Inclusion criteria for persistent diarrhoea have been detailed.
Patients to be excluded from the study are those who have compli-
cations or are otherwise likely to receive antibiotics or other
specific medicines.

Feeding of the children will be according to the standard regime
followed in the ICDDR,B.. ' oL e

-

The dose schedule will be worked out on Day. 1 after rehydratlon
and will be adhered to for the duration of the study.

Patients with diarrbhoea after full treatment for 10 days will be
constdered as treatment failures. Patients who develop dehydra-
tion during treatment requiring i.v. fluids or developing compli-
cations will conslitute as deviated course. Data from patients
with treatment failure or deviated course will be analysed sepa-
rately.

Measurements of inputs, outputs, vital signs, etc. are done 8
hourly as a standard practice. The patients are weighed before
and after rehvdration, and tLhen daily till discharge from the
hospital . Physical exXxaminations are done as frequently as neces-
sary, but at least twice daily.

Follow-up ‘methodology is now provided in greater detail. The
data wiil be recorded in a pre-designed form. Follow-up will be
done every 2 weeks after randomlsatlon.

Sample sizes are rounded up as suggested.

.

Data analysis will be performed as suggested.

Examinatlion of any preventive effect of bismuth compounds on
diarrhoea will need a properly designed separate study. There is
still not enough evidence tc treat anybody with H. pylori and any
symptom other Lhan dyspepsia\peptic ulcer disease. Assessment of
any potential preventive effect of BSS/CBS on diarrhoea is a
secondary objective in the present study.

11



Reviewer 2.

|

Children suffering from persistent diarrhoea are mostly less than
1 vear of age. Thus most of the children with rersistent diar-
rhoea will fall below the age of 2 years.,

Because of inadequacy of the stool collection device now avail-

- able, males-only design has been retained.

The present study aims at examining the effects of BSS on those
type of childhood diarrhoeas for which no specific medicines are
recommended. Appropriate antibiotics are generally recommended in
cholera, and assessing the effect of BSS on cholera may need a
separate study.

The microbiological laboratory examinations required in the
present study are mostly for descriptive purpose, and the repeat
examinations are to examine the clearance of the responsible
organism, il any.

The course of medicine in persistent diarrhoea has been extended
upto 10 days.

Faecal alpha-l-antitrypsin will be assayed as suggested.

Rice-ORS is currently used in the ICDDR,B as the standard in
ORT, and also will be used in the study.
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