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Main Objective

(1) To validate two non-invasive tests (i) Applied potential Tomography
(APT) and (ii) Titratable urinary acid output, to assess gastric
acid secretion against the "gold standard" pentagastrin test.

Abstract Summary ‘

Although gastric acid is considered to be an dimportant non-specific
defence against. infectious diarrhoea, field studies of the role of gastric
acid in preventing enteric infections has been hampered by the lack of a
suitable non-invasive test. Since low gastric acid is an important risk
factor in infectiocus diarrhoea and since diarrhoea is one of the major
causes of mortality and morbidity in infants and young children, it would

“be important *o discriminate between children at high and low risk of

developing infectious-diarrhoea. We propose to validate two non-invasive
tests to assess gastric acid output against the '"gold standard"
pentagastrin test. .

The study is designed firstly to measure ‘tomographic images of the
resistivity of gastric contents using electrodes placed around the upper
abdomen and secondly, to quantify changes in urinary acid secretion in
basal and stimulated conditions and relate them to'changes in gastric acid
secretion in those conditions. 'the study will be performed at ICDDR,B's
Clinical Study Ward and will be conducted initially on 10 healthy aduit
volunteers. Gastric resistivity changes and urinary titratable acid
excretion during basal and stimulated conditions will be compared with
corresponding acid outputs of the pentagastrin test. 1f the results are
found to be encouraging in adults, the study will be extended to seventy
children of 6 months to 3 years of age convalescing from acute diarrhoea.

If the two non-invasive methods are found to correlate with the standard
pentagastrin test, they may be useful for clinical evaluation and
epidemiological screening for low gastric acid secretory state, and may
indicate those who are at a risk for developing infectious diarrhoea.

Introduction:

That gaslric acidity plays a key role as a bacrier against infeclious
diarrhoea has been recognised since 193% (Hurst 1993). ‘The very endemicity
of infectious diarrhoea in the third world countries (Cook 1985) may be
related to a higher prevalence of low gastric acid secretion. In fact, low
gastric acid secretion has been found to be linked wilh an increased
susceptibilily of Cholera and Lscherichia coil diarrhoes in adults {Cash
1978, Gianclla et al 1973, Sack el al 1942, Nalin el al 1948, Giiman el al
1981, van Loon et al, 1991} in those countriecs.

information on gastric acid secretory stales in children is scanty. A
decreased gastric acid secretion. and its association with intragastric
baclerial colonization has been reported in Bangladeshi children with
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protein-energy-malnutrition (Gilman el al. 1988). Since infectious
diarrhoea is one of the leading causes of childhood mortality and
morbidity, and since malnutrition and assoclialed infectious diseases are
common childhood affliction in many parts of the world, it would be
important to know if decreased gastric acid secretion in children
increases the risk of infectious diarrhoea. Unfortunately, studies Lo

see the role of gastric acid in infectious diarrhoesa particularly in
children has been limited by the lack of suitable non-invasive test. 'The

aspiration and administration of a stimulant which may be unpleasant to
the patients and sometime “hazardous. Several tube~less tests have been
evaluated to assess gastric acid secretion in Lhe past. Most of the tests
are qualitative ‘and indirectly determine gastric acid secretion, e.g. by
means of resin dyes (Christiansen, 1966), radiotelemetry capsules (Andres
et al, 1970), radioisotopes (laylor et al, 1979} and serum group ‘1
pepsionogen (Samloff et al, 1975). But the tests were not found simple,
suitable and accurate for assessment of gastric acid secretiowg and they
involve the use of radicactive tracers. in some of the tests (*1¢),. Ural
Magnesium Breath lydrogen "l'est. (OMBHI') {Sack et'ml 1985, Stephensen -ct al
1987, Sarker, 1991)also estimate gastric acid output by measuring breath
hydrogen excess after ingestion of magnesium and stimulant of gastric
acid. But the test was found to underestimate acid output in comparison to
standard test for gaslric analysis in some of:Lhe study subjects.’ More
recently, titrable urinary acid excretion as an index of gastric acid
outpul. has been proposed as a non-invasive alternalive to convent.ional
gastric secretion studies (Johnson 1980). impedence imaging with Applied
Potential ‘Tomography (APl') is another tube-less approach which has also
emerged as a simple, non-invasive method for assessment of gastric acid .
output in healthy volunteers and patients with peptic ulcer diseases
(Mangnall et al, 1987; Baxter et al, 1988). The 'aim of this study is to
validate these two non-invasive testsg (Titratable Urinary Acid excrelion
and Applied Potential Tomography) against the standard pentagastrin test
in c¢hildren convalescing from diarrhoea. S

Specific Aimsg:

To validate acid secretion as estimated by Applied Potential ‘lomography
(API') and titratable urinary acid excretion against the Pentagastrin test
(rary.

To determine the gastric acid secrelory slales in children convalgscening
from acute diarrhoea.
1
BACKGROUND
|

‘The following points are considered ag Justification of such a siudy:-
* kbpidemiology of hypochlorhydria . 1
* Infective gustroenteritis,'persispent diarrhoea and thejr

relationship with reduced gaslric acidity.
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* ‘The gaStric: acid barrier in malnutrition
* ‘The importa?ce of hypochlorhydria in the Third world Countries
A

5.1. lkpidemiology of hypochlorhydrina

‘The prevalence of hypochlorhydria varies widely, ‘but is high in the third
world countries(Cook et al 1985)., Severe malnutrition in infancy can
certainly predispose to hypochlorhydria {Gracy et al 1977, '1homason et. al
1980). A reduced acid output as measured by the augmented histamine test
has been demonstrated in most malnourished children in Indonesia  (Gracy
el. al 1977), Nigeria (Adesola et al 1968}, South Africa (Witman et al
1968) and Bangladesh (Gilman et al 1988). Helative hypochlorhydria has
been demonstrated to occur in the first week of life and in elderly people
over the age of sixty (Wadell et al 1956} and thus might. explain the
increased incidence of small bowel colonization as observed in infants
{Agunod et al 1969) and the increased risk for Salmonella infection in
the elderly people (Wadell et al 1966, CGorbach et al 1983, Holt et al
1989). A high intragastric pli has also been obscrved in people of
countries in Africa, South America and Central  America and possibly
southern and eastern kurope (Hill et al 1985). On the contrary, an acidic
and sterile stomach is normal in the United States and north western
Europe. 'J‘hcsle observations suggest environmenial contaminalion and a
possible association with infectious agents as being  the cause of
hypochlorhydria in the third world countries. Till now, information on
the gastric secretory state in infectious diarrhoea in children is
lacking. MNypochlorhydria has been demonstrated in adult patients
convalescing from cholera in Bangladesh. {Nalin et al. 1978, vanloon et
al. 1991) and India (Sack et al 1972 ). The informalion on acid secretary
states in children may be particularly important in designing appropriate
diarrhocal intervention programmes in this population,

-

5.2. Diarrhoea and gastric acidity

5.2.1.Infective rastroenteritis and its relationship to gastric acidity

Hypochlorhydria, by compromising the defense mechanisms of the upper
gaslroinlestinal tract, predisposes to intestinal bacterial and prasitic
infections. OUne possible serious conseguence of achlorhydria or
hypochlorhydria was suggested by Lhe eminent British dastroenterologist,
Sir Arthur Hurst in 1934, when he mcntioneq the possibility that
"bacillary and amoebic dysentery occur much more, commonly in people with
achlorhydria and hypochlorhydria”. He further speculated that the same
might. be true for typhoid fever and cholera (Jhirst. 1934) . 'The earlier
observation made by Sir Arthur Hurst has been confirmed by a series of
studies demonstrating hypochlorhydria as a predisposing faclor to the

growth of organisms responsible for typhoid and non-Lyphoid salmonellosis
(Giannella et al 1971), bacillary dysentery’ (Dulont, el al 1972},
ginrdiasis (Anonymus 1982), cholera {(Nalin el al 1978, Sack et al 1972)
and other infectious agents responsible for gastroenteritis (Cook 1485),
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Another report suggests that Clostridium difficile infection
( pseudomembranous colitis) may also be associated wilh hypochlorhydria
(Gurian et al 1982). whether, hypochlorhydria as observed resulted from
the effect of bacterial toxins or preceded Lhe infection is nol. yetl
established. However Nalin et al (1978) demonstrated that cholera did
not alter gastric acid secretion in a group of American volunteers, Un
the contrary hypochlorhydria, as observed in convalescing cholera
patients in Bangladesh by the same author, indicates thatl hypochlorhydria
might have preceded the infection (Nalin et al 1978).

Among parasitic infections, the most impressive evidence relatoes to
glardiaisis (Hass & Becken 1967) and strongyloidosis (Jones 1950). In
scve instances, the'infections themselves may also cause hypochlorhydria;
lo\gitudinal studies are required to answer this question clearly. ‘the
‘?T;L‘artance of hypochlorhydria- in ‘third world’ pepulations in whom
gastrointestinal infections are extremely common, particularly in
=Hfants, neceds Lo be evaluated.

5.2, b fersistent diarrhoea and hypochlorhydria

-

Persistent. diarrhoea, at present. is an-emerging problem in  third world
populations. 1L has been reported that as many as 15% of all acute
diarrhoeal episodes that begin acutely last beyond 2 weeks (Glimpse,
1CLDW, B3 1992) . Studies from Bangladesh and India have shown that 30-52%
of diarrhoeal deaths are associated with persistent diarrhoea {Gorbach et
al 1986, Bhan et al 1986, Fauvaeu et al 1991}. Information on risk factors
for persistent - diarrhoea is scanty. It is probable that acute
Bastroenteritis in some way alters host factors which increase the risk
of persistence of subsequent diarrhoeal episodes. An association belween
recent diarrhoeal illness and an increased risk of persistent diarrhoes
has been observed in India (Sazawal et al, 1992) and in Bangladesh (Baqui
et. al, 1992).

A study at 1CDDR,B provided evidence that pathogens isolated during the
acute phase of diarrhoeal illness in children are as a rule different
from those isolated from the same children when diarrhoea lasted beyond
14 days (PhD thesis, John Hopkins University, Bagui et al 1991). 'The very
diflerent. ovganisms involved in persistent diarrhoea could be related to
qualitative and quantitative alterations of gut flora as occurs following
Interotoxigenic k. coli infection (kastwood 1977}, It is more likely tLhat
alteration of the gastric acid barrier that may have preceeded or may be
associated with acute gastroenteritis, might have encouraged colonizal.ion
of the abnormal bacterial flora in the mucosa of t}]e intestine and thus
have led Jead to persistent diarrhoea. Defective gastric acid secrelion
was considered to be a predisposing factor L6 abnormal bacterial
overgrowth and recurrent enteric infections (Ilomic-‘,n‘:.l B87) both conditl.ions
that may lead to the development of persistent. diarrhoea and
malabsorplion{Mata et al 1972, Cook el al 1886, Omoike et al 1989,)
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5.3.

5.4,

resulting in malnutrition and growth failure. Hypochlorhydria and
achlorhydria have been observed in 55% of patients with Lropical sprue
(vais et al 19565), -

tigher risks of prolonged diarrhoeal illness in infancy are observed in
india (Bban K 1989, Sazawal 1992) and Brazil ( MCAuliffe 1986). 'I'he risk
of prolonged diarrhoeal illness in this age could be related to
physiological immutarity in the gut immune system. However, the role of
the gastric acid barrier in modifying the course of diarrhoea cormnol. be
ruled out in this particular age group. Development of a suitable non-
invasive technique to assess gastric acid output. would thus be important
in designing studies to find out the role of gastric acid in acute and
rersistent diarrhoea in children.

Gastric acid barrier in malnutrition .

The gastric acid barrier was found to be impaired in malnourished
children and protein~depleted experimental animals (‘thomason el al 1980,
Gracy ct al 1977, wittman et al 1968). The effecl of malmitrilion on
gastric acidity and gastric bacterial colonization was studied in 35
severely malnourished Bangladeshi children (Gilman et al 1988). Gastric
acid outputs, both basal and after betazole stimylation, was found Lo be
significantly lower in malnourished children compared Lo that in belter
nourished children. Hypochlorhydria was accompanied with gram negative
bacterial colonization of gastric Juice in #1% of the malnourished
children, whereas none of the better nourjished children had gram negative
colonizalion. After 3 wecks of nutritional rchabilitation, although
gaslric acid secretion was found to have increascd, the gastric acid
concentration still remained ‘depressed in malnourished children.
Hypochlorhydria was again found to be accompanied with gasbtric
colonization. ‘the factors associated with decreaged ncid oul.pul in those
children remain unclear. Although anaemia was postulated to be associated
with reduced gastric acid output {Coowan et al . 1466), control studies
have not been performed. However the low gastric acid output may be
related to chronic gastritis, found in the bio?sylspecimens from the
gastric fundus of malnourished children {Gracy et al 1977, wittman ot al
1968). No data are available on varictal cell numbers and their changes
upon rehabilitation in malnourished children. The prolonged depression in
acid concentration as observed in the study with Bangladeshi children
suggests that nutritional support for ar period longer Lhan Lhree weeks is
reguired Lo effect full reconstitution of acid sccrel.ion.

Importance of hypochlorhydria in the third world ropulation

Both reduced acid secretion and infectious diarrhoea occur with high -
frequency in third world countries. Malnutrition predisposes to chronic
gastritis and reduced acid secretion in those populations. At presenl, the
importance of hypochlorhydria in those countries 1is impossible to assess
because of lack of suitable non-invasive test to asscss acid secretion,
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6.1

6.2

Malnutrition in infancy can certainly predisposes Lo hypochlorhydria as
reporied in Indonesia (Gracy et al 1977) and in Bangladesh (Gilman et al.
1888). 1t also seems clear that hypochlorhydria predispose to infections
with V. cholerae, Shigellae, nontyphoid Salmonellae and Giardia in thesc
populations. Because of the poor environmental conditions in developing
countries, people are very often exposed to these enteric pathogens.
Lbow gastric acid production has been found to be associated with high
risk of Cholera and K. coli diarrhoea in those communities (Scrimshaw et
al 1968, Sack el al 1972}, Kecently H. pylori infection has been found to
be associated with hypochlorhydria (Morris et al. 1987, Graham ct al.
1988). Lt is possible that H. pylori associated hypochlorhydria leads

Lo increased susceptibility to enteric pathogens in those population.

Subjecls

We will conduct the study initially on 10 adultls healthy volunteers of
either sex 18 Lo 30 years of age. If the results are found to be
encouraging the study later on will be conducted on 7U convalescing
children of 6 month to 3 years attending the outpatient department of
LCUDR,B with a history of acute watery diarrhoea of less than & days
duration. A random sample of those who stayed in the observation ward for
more than 48 hours during which cessation of diarrhoea has been confirmed
by passage of soft stool, will be included in this study. Informed consent
of the childrens’ parents will be obtained after the study procedures are
explained in detail to then,

Methods and Yrocedures

All the subjects will be admitted to the study ward of the Clinical
Research Centre of ICDUR,B,. A clinical examination will be performed.
The usual hospital diet will be provided. Breast~Fed child will be allowed
to bave their mother’s milk. All of them will be kept in hospital for 2
days. In children, daily stool volume, consislency and inlLake-outlpul,
records will be recorded under close supervision to ensure lack of
diarrhoea. ,

The following tLests will be performed during the 2 days of
hospitalisation.

-1, Pentagastrin test
2. Applied Potential ‘omography (AFI)
3. Measurement of litratable urinary acid excretion.

Al and measurement of titratable urinary acid excreltion will be done
simultaneously in one day. ‘the pentagastrin lTest, will be done on a
separale occassion. However, the sequence of the tests (penlagastrin test
or APY' and titratable urinary acid excretion) wi;l be chosen at random.
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6.3
*
*

®

6.1

#xclugion Criteria:-—

Children with severe protein encrgy malnutrition <6U weight for age of the
median of National Center for Health Statistics (NCHS)

Presence of systemic illness e.g. pneumonia, septicaemia, urinary Lract
infection and otitis media.

Children who bad recent virus infeclion, 2.8. measles as ecvident by
typical history and rash.

Tests of Gastric acid determination

6.4.1.entagastrin Yest (Baron et al 1978)

Aflter a period of fasting (overnight for adults and 4 hours for children)
a flexible gastric tube (Levin tube 21-23 ¥ in children, 11-16 ¢ in
aduits) lubricated with water soluble vegetable goel will be swallowed by
the study subjects in the following morning afler admission in the study
ward. 'The tip of the tube will be placed in the mostl. dependent, part. of the
stomach. ‘the position of the tube will be confirmed by auscultation,
aspiration of gastric juice and nearly complele recovery of waler
injected through the tube. Samples of gastric ‘juice collected during the
first 10 minutes will be discarded. After aspiralting all residual gastric
Juice, basal gastric juice will be collected continuously for half an
hour. The secretions will be separated into 15 minute collections.

Pentagastrin (Peptavalon,1Cl) will then be administered subcutancously at
a dose of 6 ng/kg body weight. After a period of I¢ minutes fol lowing
injection, aspiration of gastric Juice will then be resumed for another
1.5 hour, again separated into 15 minute period,

In children, to avoid the possibility of hypoglycaemia, fluid'contnining
LU% dextrose will be infused intravenously during the period of fasting
and the tests.

Gaslric juice samples will be collected from children and adults lying in
the left recumbent position using manual suction {rom Lhe tube.  ‘The
volume of each 15 minute sample collected will be moasured to the nearest
0.5 ml. "The pH will be measured with a glass electrode adjusted for
ambient temperature. ‘The concentration of acid will be determined by
titration with 0.01 N NaoH to pH 7.0 with an automatic titration unit
(MeLrohm AG, Switzerland). The acid oulpul. will be expressed as mmol /hour.

Calculation : 'fotal acid output (mMol HCl/Hour) is the product of  the
concenlralion of acid in the gastric Juice (Mol HCY/1)  and the
total volume of the gastric secretion (L) following pentagastrin
administration. Similarly Basal Acid Output (BAU) is the product of acid
concent.ration and the total volume of the'basd) sccrelion.
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6.4.2 Applied Potential ‘Tomography {Mangnall et al 1987, Baxter ot al 1988),
Applicd Potential 'lomograpy (A1) which has also been termed conduclivity
imagining and electrical impedence imagining, s a new, non-invasive
Lechnique that generates tomographic images of tissue resistivity from
measurements made from multiple electrodes placed around the upper
abdomen. 'lhe technique allows multiple studies to be carried out on the
same palient and is sufficiently postuleted to he used in a hospital
ward. 'the system consists of a data colleclion unit used to measure and
process the signals from electrodes placed around the abdomen and a
microcomputer which reconstructs the AP images. 'The images are dij splayed
on a screen and data may be copied Lo a printer for patients records.

6.4.2.1 Principle of the tesl.:

Secretion of acid into the stomach alters ionic conduclivity (resistivity)
which can generate tomographic images which can be measured by APl using
electrodes placed around the abdomen.,

Method

To record tomographic images of tissue resistivity by API', sixtcen
electrodes will be evenly placed in a circle around the upper abdomen at
the level of the 8th costal cartilage. An alternaling current of 1 mA  al
50 KHz will be passed between two adjacent electrodes and the potential
gradients at the remaining 13 pairs will be measured. For example, when
current is passed between electrode 1 and Z, then the potential difference
between 3 and 4, 4 and 5 and so on upto 1% and i6.will be recorded. kach
pair of electrodes in turn, will act as the drive eleclrodes. For a 16-
electrode assay, 208 measurements will be made during cach cycle lasting
100 ms. A number of cycles will be averaged to form onec data set.
Electrode contact will be monitored before and after complet.ion of data
collection of the study, )

After the data is processed and displayed as an image a fixed 1ine Hexzion
of Interest (1101) will be outlined corresponding Lo iLhe stomach. Any
subsequent data set. will be then back projeclted against the initial set.
to produce a cross sectional image of the changes in the distribulion of
resistivity in the area of the electrodes. Hesults will be expressed as
percenlages of  the maximum change oblained. lFollowing an initial
reference image, one-minute frames will

be collected for 30 minutes, to estimate basal line resistivity (Kl-Basal)
of the stomach,

After 30 minutes of recording of baseline resislivity (It-Basal),
Pentagastrin will be administered 6 pg/kg body weight. After 1U minutes
of pentagastrin one minute frames will be collected for anolher 60
minutes after pentagastrin adminis tration (R-Maximum). ‘The maximum change
in resistivity in the region of interest (ROL) before (H~Basnl) and
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after pentagastrin injection (#t-Maximum) will be obtained. The basal acid
output (BAU) as assessed by PGI' will be compared with H-Basal and tLhe
total acid output will be compared with H-Maximum. IFigure of portable
unit (enclosed at the end of the protocol).

6.4.3. Mcasurment. of Titratable Acid Output in Urine

6.4.3.1 Principle of the test: buring secretion of acid by the gastric mucosa

6.1,

bicarbonate diffuses from rarietal cells into the biood {(Ganong  1986) ,
Ixcess bicarbonate is excreted by the kidney, which meéans that a bransient
rise in urine bicarbonate excretion (the urine "alkaline tide"}
imnediatedly follows maximal gastric acid secrction. This acid change
(alkalinisation} in urine reflects changes in gastric acid secretion.

3.2 Collection of urine samples and chemical detoermination,

Iln children, urine samples will be collected by application of pediatric
urine collection (PUC) bag. The adult volunteers will be asked to col lect,
urine specimens.A basal urine specimen will be obtained and volume will be
measurcd. One hour later, 100 and 400 ml of water will be provided to the
children and adults respectively to drink. Urine will be further collected
after 3 hours of Pentagastrin administrat.ion {i.e. 2 hours afLer recording
of pentagastrin stimulated tissue resistivity by AlPr).

Urinary acid {or base) content will be determined using the method of
Jorgensen (Varley M, 1980). a measured volume of urine will be acidiflied
with a known volume of hydrochloric acid to libepate carbon dioxide from
any bicarbonate present and to dissolve any deposit of phosphate. 'The
mixture will then be boiled to drive off the carbon dioxide and after
dilution will be titrated to Pl 7.4 with Naoll (0.025 M) in the presence of
formaldehyde. Creatinine concentration of urine will be determined using
the modified Jaffe reaction {Roche diagnostics) on a COBAS BLO centrifugal
fast analyser. This determination will be done within two hours of voiding
of urine to prevent change in titratable acidity sccondary to evaporation
of carbon dioxide from the sample,

6.4.3.3 Delemmination of Urine acid output Urinary acid output will be

6.5.

expressed as Lhe urinary H+/creatinine molar ratio for each sample Legted
(Thomas et al, 19937,

Risks of the procedures

Penlagastrin test

The gaslirie intubation, like any clinical procedure is hazardous and
involve potential discomfort to the subjects. ‘lhere have been izolated
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instances of arythmia in healthy man. However, we will monitor pulse rate
during the procedure to avert ruch possibilities.

Applied Potential 'l'omography

Discomfort—~ nil to slight {puLting electrodes around llhc: alxiomen may causc
slight discomfort to the subjects) , i

Risk-nil

Measurement, of litratable Acid output in urine:

Discomlort— ml :
Risk-nil

atiomale: Penlagastrin as a gastric acid sLimilant,.
AR AN S AS TN M LAL S S ie T ERLLE N

We have preferred pentagastrin as a gastric - stimulant on consideration
of safely, comfort, availabilily and low cosl.. Morcover, l'eak Acid Oalpul,
(PAOQ) occurs within' 30 minutes of administration al a dosc of 6 pg/kg.
Comparedd with histamine and histalog the side—clfecls {Lransicnlt,
hypotension, tachycardia) of penbagasltrin are minor (Baron 1978).

Sample size calculation for children

To delermine a sample size, a value of the standard error of Lhe parameter
that. will be estimated is essential and the following Lwo poinls neoed to

(1i) the confidence limits desired for the estimate,
Once these points are finalized, the following equation may be used for
calculating the sample size: e

4 F Sk, = Mk,

For U6% contidence limits, 4 = 1.96, and the standarcd error of a binomint
parameter P is [(P * (1 - p)/ n ],

In this particular example, if we assume that sens:itiiziLy of the Lest is

8U% and allowable error in the estimate is 10%, the 5.k will be [(U.16 /
nlt. ‘the required sample size will be:

1.96 * [0.16 / nli = 0.10
n = B2, .
kxpecLing 1U% drop out, the final sample size is rounded up Lo 70,
Dala Analysis
The results will be analysed in two ways: rirstly in terms ol overall

correlation between Uastric Acid Output (GAQ) as assessed by Pontagastrin

Page i1
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al

N .
Test (161) with Urinary Acid Output (UAQ) and change of gastric resitivity
in AFP, Secondly, in terms of sensitivity and specificity .of UAU and
gastric resistivity change as a measure of gastric acid output when
compared with PGI. 'the cut off points of UAD and gastric resistivity
changes  will be determined by constructing a receiver operator
characteristic {HOC) curve in both cases.

Rationale

Gastric acid secretion has been linked Lo increasced susceplibility to
infectious diarrhoea in adults. No study has been conducted so far Lo see
the role of gastric acid as a risk factor for children developing
diarrhoca. 'The present study will attempt to develop non-invasive Lesls;
to assess gastric acid output in children.If a simple and non-invasive
test for gastric acid secretion is available, it would be more feasible to
study the relation of low gastric acid secrebion Lo acute and persislent
diarrhoesa in children. o :

v
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CONSENT FORH
(Hill be read and explained clearly before consent is ohtained)

Internntional Center for PDiarrhoeanl Disenses Regearch is planning to undertake a study in the
clinical Researh Center, Dhaka to develop ailmple tests to assesa acid output from the ntomach in
children, :

He helelve , the new tests will help to undestand the relationship between the dinrrhoen and ncid
output from the stomach. We requeszt you to allow your child to participate in this study. if you
agree, the following preoceduren will be followed: .

1. Your child will will Le examined thoroughly and will be provided routine care.
2. ¥We will perform follwing tests in two different daysa,

i) Pentagostrin test

A anvrow and nofi rubber tube will be swallowed by your child after a fanting peciod of 4 hoursa,
Fluid from the atomach will be collected through the tube for half an hour, After half an hour of
fluid collection Fentagastrin, a medicine which stimulates the stomach to produce neid will he
injected at a dose of 6 ug/kg body weight. After 10 minutes of "injection fluid will be adalin
collected for nnothe period of 1 hour.. The fludd collected will b nunlyaed for ncid concentration,
Intravenous fluid containing 10% dextrose will be given to maintain your child'g energy duting the
procedure,

ii) Applied Potentinl Tomography and Mensurement of Titrntable Acid‘ﬂutput in Urine

i
These two tests will be performed simultapeously in the olher day. '
Fasting urine will be collected in the morning. After colluation of fasting urine, 16 eloctroden will
be placed In a cirele around the upper  abdomen, Tomogrnphic imagon of tlnoue reintivity of the
ntomnch content will Le obtnined for 30 minutegs by Appled Potential Tomography. After 30 minutes
pentagaatrin will be injected and tomographic images will be obtained again for another 1 hour. Urine
will also he collected durlng this perjod and will be analysed for titratable aciad.

3. The study involves no risk. We will maintain the confedentinlity of the results. If you wanl to
know the results of the tests, we shall be happy to let you know ns soon as they are availnble.

4. At any satage of the study, you may withdraw your child from the atudy, but hisfher routine
treatment by uo will not be hampered. If you have any guestion to ank, wo shnll be happy to anawer
them.

5. 1If you mAgree Lo pnrticipnte in this atudy, please sign below.

Signature of the Sighature of witnesns Slgnature or left thump
investigator impresaion of the
s 1 poned i
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CONSENT FORM (FOR ADULT VOLUNTEERS)
11 be read and explained clearly before consent is obtained)

ernational Center for Diarrhoeal Diseases Regsearch is planning to undertake a study in the
nical Researh Center, Dhaka to develop simple tests to assess acid output from the stomach.

beleive , the new tests will help to undestand the relationship between the diarrhoea and acid
put from the stomach, We request you to participate in this study. if you apgree, the following
cedures will be followed:

You will be examined thoroughly and will be provided routine care.
He will perform follwing tests in two different days.
Pentapgastrin test

wrrow and soft rubber tube will be swallowed by vou and will be introduced into the stomach alter
wernight fast, Fluid from the stomach will be collected through the tube for half an hour. After
f an hour of fluid collection Pentagastrin, a medicine which stimulates the stomach cells to
duce acid will be injected at a dose of 6§ ug/kg body weight, After 10 minutes of injection fluid
1 be again collected for another period of 1 hour. The fluid collected will be analysed for acid
centration,

Applied Potential Tomography and Meacurement of Titratable Acid Ouwtput in Urinc

se two tests will be performed simultaneously in the other day.

ting urine will be collected in the morning. After collction of fasting urine, 16 electrodes will
placed in a circle around the upper abdomen, Tomographic images of tissue reistivity of the
mach content will he obtained for 30 wminutes by Appled Potential Tomography. After 30 minutes
tagastrin will be injected. Ten minutes following injection tomographic images will be obtained
in for another period of 1 hour. Urine will alsoc be collected during this period and will be
lysed for titratable acid.

'he study involves no risk., We will maintain the confidentiality of the results. If you want to
w the results of the tests, we shall bhe happy to let you know as soon as they are available.

At any stage of the study, you may withdraw your name from the study, but the routine treatment
us will not be hampered, If yvou have any guegtion to ask, we shall be happy to answer them.

If vou agree to participate in this study, please sign helow.

nature of the Signature of witness Signature or left thump
estigator impression of the
Yolunteer
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CONSENT FORM (FOR CHILDREN)

iill be read and explained clearly before congent is chtained)

nternational Center for Diarrhoeal Diseases Research is planning to undertake a study in the
linical Recearh Center, Dhaka to develop simple tests to assess acid output from the stomach in

hildren.

e beleive , the new tests will help to undestand the relationship between the diarrhoea and acid
utput from the stomach. We request you to allow your child to participate in this study. if you
gree, the following procedures will be followed:

. Your child will will be examined thoroughly and will be provided routine care.
. We will perform follwing tests in two different davs.

) Pentagastrin test

narrow and soft rubber tube will be swallowed by your child and will be introduced in the stomach
fter a fasting period of 4 hours. Fluid from the stomach will be collected through the tube for
alf an hour. After half an hour of fluid collection Pentagastrin, a medicine which stimulates the
tomach to produce acid will be injected at a dose of 6 ug/kg body weight. After 10 minutes of
njection fluid will be again collected for anothe period of 1 hour.. The fluid collected will be
nalysed for acid concentration. Intravenous fluid containing 10% dextrose will be given to maintain
pur child’s energy during the procedure.

i) Applied Potential Tomography and Measurement of Titratable Acid Output in Urine

hese two tests will be performed simultaneously in the other day.

'agting urine will be collected in the morning. After collction of fasting urine, 16 electrodes will
e placed in a circle around the upper abdomen. Tomographic images of tissue reistivity of the
tomach content will be obtained for 30 minutes by Appled Potential Tomography. After 30 minutes
rentagastrin will be injected. Ten minutes following injection tomographic images will be obtained
gain for another period of 1 hour. Urine will also be collected during this period and will be
nalysed for titratable acid.

\. The study involves no risk. We will maintain the confidentiality of the results. If you want to
mnow the results of the tests, we shall be happy to let you know as scon as they are available,.

i, At any stage of the study, you may withdraw your child from the s=tudy, but histher routine
:reatment by us will not be hampered. If you have any question to ask, we shall be happy toc answer

hem.

. If you agree to participate in this study, please sign below.

jignature of the Signature of witness Signature or left thump
investigator impression of the
legal guardian
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