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7. ABSTRACT SUMMARY:

in a double blind randcmized study a total of 90 male patients

aged 6 years and above and suffering from acute diarrhoeal dehydration

will be studied in two groups to evaluate the efficacy of an alanine-
glucose based oral rehydration solution and to compare it with the
standard WHO recommended oral rehydration solution (ORS). The
eléctrolyte Eomposition of the study ORS will be similar to the WHO
recommended citrate based ORS, but éb mmole of alanine an aminocacid
will be added to one litre of ORS containing 90 mmol of glucose per
litre of solutiog. The control group will receive the standard.WHO
recommended citrate containing ORS. Ali the patients will be initially

»

rehydrated by intravenous acetéte solution followed'by the administra-lﬁ,
tion of either of the ORS. All the pétienis will be studied till the
cessation of diarrhoea. All the patiénts will receive oral tetracycline
therapy for 48 hours and all of them will be fasted for 24 hours

followed by the introduction of appropriate feeds. Careful record of
intake and output will be kept. The patients will be kept undexr strict

. ;- ’
medical supervision by the investigators and will be discharged from

the hospital after cessation of diarrxhoea. ' .

"

8. REVIEWS:

1 r

\ (a} Ethical Review Committee: =-==--c--ce-o———oore—s—m—o——— e mm
g (b} Research Review Committee: =—-—-——s=s=s-—ote—ommem oo mmmmm—m— =

(Cc) Direchor: —————mmm——mr e e e e e e TS e T e
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SECTION IT - RESEARCH PLAN

a. Introduction: " .

1.

+

Objective.

The objective of the present study is to assess the
possibility of reducing the magnitude and duration of diarrhoea,
in addition to replacing the diarrhoeal losses using an alanine-

a

glucose oral réhydration solution in older children and adults with
acute diarrhoea in a controlled clinical trial comparing with the

currently WHO recommended glucose ORS.

-’

Background. ' '

Glucose-1linked enhanced absorption of sodium and water from

-

-

the small intestine is largely intact during acute diarrhoea of
diverse aetiology and forms the basis of glucose-based oral
rehydration fluid§ for acute diarrhoea (1}). The present WHO
recommended oral rehydration formula contains 2 g of glucose per
100 ml1 of ORS is a powerful thérapeutic tool and is capable of
replacing the need for iﬂ£ravenous thérapy in 80-%0% of clinically
dehydrated patients, who would have been treated intravenously by
conventional criteria. In other wards ;uch an ORS can adequately
correct the deficiency of moderate to severe dehydration cue to
acute diarrhoea and can replace the on-going losses provided

~

the rate of diarrhoeal stocl output does not exceed certain limit.

- -

.However compared to intravenous treated contxols oral rehydration

therapy neither reduces nor increases the magnitude of diarrhoeal

1 »



stool cutput in infants and children aged under 5 with rotavirus
diarrhoea (2) and cholera (3). In adults with secretory diarrhoea
caused by cholera the diarrhoeal stool ocutput even may increase

by 15 to 20%, when the patients are treated with ORS (4,5).
Presently used ORS containing 2 g % glucose sgimulate optimum sodium
absorption except in 2 to 4% of cliniﬁally dehydrated hospitalised
infants with-acute diarrhoea, who may develop temporary malabsorp-.
tion of glucose and for whom ORS may worsen the diarrhoea (1).

Our present state of knowledge suggests that almost all water
soluble organic molecules which are absorbed from the small
intestine enhance the absofption ofhsodium and water. Examples are
b—hexoéés, amiéo acids,lqipeptides and some water solpble vitaming
(6).52_Xizg‘perfusion studies in human volunteefs {7) and in animals
(8) suggest that the fa;ter the absorption of an organic molecule
the greater is the linked absorption of sodium and water. 1If the
sodium concentration in the oral rehydration solution is kept
constant at a desired level as detected by the need of therapy.(9)
the concentration of water-soluble organic compounds can not be
increased beyond certain limits as it would raise the osmolality
for above tﬁat of plasma and would impose as osmotic penalty (8},
(i.e. osmotic back flow of water from the Plasma to gut lumen due
te unabsorbed organic molecules) and would negaﬁe the beneficial
effects of increased absorption. 'If‘however the organic molecules
are absorbed rapidly the adverse osmotic effec{:may be iargely
eliminated. From human perfusion studies it has been shown th&t

alanine is readily absorbed from the small intestine and its

absorption rate increases with its increasing concentration (10).

rd
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In the presence of alanine there is significant enhancement of both
sodium and water absorption and this stimulated absorption of sodium
increases with increasing concengration of alanine {(10). Alani;e is

a white odourless crystalline powder with a sweetigh téste and

soluble in watér (11). It is present in many food stuffs and has been
.used as a dietary supplement (11). Alanine 50 g daily by mouth in
divided deses reverséd hypoglycaemia and ketoéis and.reduced muscle
catabolism in obese subjects starved for 2 weeks (12). Alanine also
is a potent stimulant of glucagon secretion (13). Alanine is also

the primary endogenous glucogenic substrate released by muscle and

-

extracted by the liver during startation (14). The glucose-alanine

v
#

cycle in muscle has been fully documented (15}, Alanine is formed
by transamination from pyruvate and becomes a carrier of nitrogen to
the ;iver where its carbon skeleton enters the glucogenic pathway and
the amino group is transformed to urea {15). Naline ef al have shown
a marked improvement in sodium and water absorption in patiénts Qith
cholera by using a mixture of glycine (110 mmol/1} gnd glucose (110
mmol/1) (16). Controlled clinical trials conducted recently in
Calcutta using either 5% puffed rice powder substituted for glucose
or adding 111 mmol of glycine to a litre of ORS in the treatment of
dehydrated infants with acute diarrheoea have shown a significant
reduction in stool output (50%) duration of. diarrhecea (25%) and
volume of fluid required for rehydration énd fluid balance (40%)
{17,18). |

We postulate that a modification in the actual substrate
composition of WHO recommended ORS i.e. addition of 90 mmol of

alanine and decreasing the glucose content to 90 mmol in a litre



of ORS to reduce the osmolality, could eventually act like an absorp-

tion promoting drug by decreasing the stool volume, duration of

> .. .
diarrhoea and intake of oral rehydration solution. '

[

The present study has been designed to test this hypothesis in
~a controlled double blind clinical ttial\coﬁparing;the new formula
L] .o . ] " -
" with the currently WHO recommended one. Theﬂglucose content (90 mmol/1}

. Ll
"o " .

of this alternative formulation is still in between the range, of

glucose concentratlon (56 to 140 mmol/l) which was found to exert

1. « * - : 1.
fmax1mum effect on water and 5061um absorptlon (19). 1Its total osmolallty

. ey ..,‘ W . Shy

) 154400 mosm/l Wthh is sllghtly hlgher than the currently WHO recommenoed

. . .o~ -k X A . - et
*+ U ORS (331 mosm/1).¢ _ e |
. s . . o N o . . s .k "'
- “w. , It has been decided to use a more stable base precursor sodium
A v ’ . . v . o v ’ 1
‘w7 citrate in place of sodium bicarbonate taking inte account the, result
L R . - ¥ T » . -

s

of the recent study (20) which has-shown that citrate works as well as

'bicarbonate in correcting acidosis. ' ;
N L 1 ¥

, - ' oF
- . - “If this study successfully demonstrates these‘additiOnal‘benefité '
i e . - " : . o
cp of oral rehydratlon, 1t would be an 1mportant contrlbutlon to expand
. B , x [
. Tt
ltS use’ through—out the world ' . o I v E
. . i
# * . P . )
. & “ . Fi H . "
S, - : . & - L
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METHODS ARD PROCEDURE:

+udy population.

The study will be carried out in dehydrated older children and
adults with acute watery diarrhoea in the study ward of the International

Centre for Diarrhoeal Disease Research, Bangladesh, Dhaka.

Inclusicon criteria.

Age - from 6 years and above. . . .

Sex - males only, for convenience of separately collecting stool-

- - -

and urine. -

-~

.
il

—‘Threeﬁqr more loose*or watery stools per day for no more
+ . . A *

4

than'24 hours.

- #

- Ciinical,signs of severe dehydration.

Exclusion criteria. ' .

- Clinical signs of shock

Clinical evidence of concomitant systemic illness (i.e. pneumonia,

.
sepsis. etc.). ¢

~ <{Clinical signs of complete ileus
- Clinical evidence of severe malnutrition
.
. . - -

- -

- Oral antibiotic tfeatmeht within 48 hours pricr to admission.

Previous attack of diarrhoea within the two weekslbefqre the

Cow .
£ ¥ ! & -

presentrillnéss. . =

L] o . s
. o - B - g

- Gross blood and mucus in_stool on admission.".
F = ! . . » - LS

ny



* . =

Sample size calculation:

We assumed that the variability (¢™2) in stool output and duration
of diarrhoea from patient to patient will follow the same pattern as

observed by Molla et al (21) and Islam et al (22) respectively.

~ stool output:

1. HO : Stool ocutput will be reduced by 25%

n o= 2 (Zd/2 +zmE S5 ‘3

2
= "0.05, power 90% , ﬂ= 0.10
(zA/2 + Z@P = 10.5 from normal tables
From published report (21), we have total stool volume = 316 ml/kg.

We expect to reduce this volume by 25%.

. The reduced volume = 237
8 = 79 mg/xg (i,e, 316-237)
From the combined-sample we have =-(Jz101.6
n=2 X 10.5 X 13;'6 % > 35 per group
Total sample size will be 35 X 2 = 70
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Duration of diarrhoea:

2.

Duration of diarrhoea will be reduced by 40%
From the unpublished result (22) (please see enclosed table) ths
mean duration of diarrhoea = 36.8 hr
40% duration <= 14.7
Estimate of standard deviation from the referred table comes out
to be 22.4 = (J

A= 0.05, power 90%, =/40.10

L4

22.4\*
= 2 X 1015.X (EZT7 = 48 per group
So for stool volume we have n = 35 per group and for duration
of diarrhoea we have n = 48 per group.

We can take the average 42 patients per group

So that the total sample size will be 84 for the whole study.

We plan to increase this total sample size by about 8-10% to get the
statistical protection i.e.s{= 0.05 and power 90%.
Here the effective total sample size is taken to be 90 which will be
equally divided between the study and the control group.

This sample size we consider to be sufficiently large for this
study. In my previous submission we found the sample size based on
published results {18) to be equal to-70. Now this has been

increased to 90 which seems to be a guite large sample,



Enrclment of subjsctis.

a.

Informed consent.

"Bach child's mother or the father and the older patients

~or the attendant will be given an explanation as to the nature

of the study and only those who give voluntary written consent
(informed consent form is enclosed) will be included in the study.
Parents and the patients reserve the right to withdraw from the

study at any stage without affecting further care of the patient.

Assessment of eligibility.

Patients will be assessed and included into the study according

to inclusion and exclusion criteria anf informed consent.

-

Baseline examinaticn.

A standard history and complete physical examination will be
carried out accordingly to a proforma. The following laboratory

tests will be performed on admission.

- micro hematocrit and plasma specific gravity

’

=~ serum electrolyte and total CO2
- fresh stool/rectal swab for enterotoxigenic E. celi and

V. cholerae.

~ fresh stool for microscopy.



The above klood test will require 2.0 ml blood.

d.

Subject allocation.

The trial will be conducted in a double blind design and
patients will be randomly assigned to receive either the improved
ORS formulation {i.e. glucose alanine based ORS formulation) or
WHO recommended ORS, The randomization will be stratified into two
age groups i.e. 6 years to 12 years and more than 12 years and above.

- . It is proposed that the improved ORS
packets and standard ORS packets will be supplied by WHO incorpora-

ting appropriate randomisation in the serial number of packets.

Intervention.

a. Composition and preparation of the oral rehydration formulations

Sufficient numbex of packets per patient will be prepared
by WHO and then coded accerding to randomisation list. The
external apprarance of the packets will be same except for

the serial number of patients.

Composition of the improved ORS formulation.

Sodium chloride - 3.5 g
Potassium chloride - 1.5 g
Trisodium citrate

dihydrate - 2.9g
L-Alanine - 8.1 g
Glucose - 16.2 g

When diluted in 1 litre of water this ORS will have Na 90, Cl 80,

K 20, HCO, eguivalant 30, L-alanine 90, and glucose 90 all

3

in mmol per litre.



Composition of ORS in control -will be the same as in the WHO

recommended tri-sodium citrate dihydrate based ORS foxrmula.

Description of the schedule.

All patients admitted to the trial will be cared for by

‘doctors and nursing staff assigned to the.study. Nurses already

experienced in metabolic collections in earlier studies will be
assigned to the study. Immediately after recording weight
and assigning the appropriate serial number the patient will be
put on ; cholera bed designed to make accurate measurement of
stool and urine separately. The container with the assigned ORS
and the:cups ‘ will be kept by the bedside of the patient
to facilitate mea;ured intake. The vomitus will be mopped with
the pre-weighed gauze and measured by the difference in weight.
Intake and output will be recorded in a specially disigned record

sheet every 4 hours untill discharge from the study.
All fluid therapy will be divided into two parts.

i. Initial rehydration phase

ii, Maintenance phase.

“-Initial rehydration phase:

Once admitted into the study and randomised patients will be

rehydrated by intravenous acetate sclution (Dacca solution). Patient

with severe degree of dehydration will receive 100 ml/kg over a pericd

of 2 to 4 hours,
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Maintenance period.

This phase starts after signs of dehydration are corrected. The
diarrhoeal stool loss will be replaced by ORS as per the randomization,
weight for the weight based on every 4 hourly stool weights untill
diarrhoea ceases. Careful measurement of fluid intake including feeds
and stool output and urine during this period will be recorded. Body
weight and clinical examination Qill be repeated at 8 hours after
admission and every 24 hours thereafter. 1In all patients laboratory
tests will be repeated at 8 hours after starting the study (i.e.
microhematocrit, plasma specific gravity, plasma electrolytes and TCOZ).
These tests will also be repeated at 24 hours and at discharge. Patients

will be discharged from the study after cessation of diarrhoea.

Feeding.
All the patients will be fasted for initial 24 hours period.
After 24 hours all the patients will be given standard hospital diet

consisting of rice, dal, fish and vegetables etc.

Antibiotics.

All the patient will be given oral tetracycline therapy 50 mg/kg/24 hrs
to older children divided into 4 equal doses and 500 mgs 6 hourly to adults

for +the initial 48 hours. A antibiotic therapy will commence after initial i

24 hours of the study.
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Free water

Water will be offered during maintenance phase and accurate record

of its intake will be kept.

Treatment failure:

if signs of dehydration re-appear during the maintenance phase
supported by hematocrit.and plasma specific gravity, which necessitates
intravenous therapy the patient will be considered as treatment failure.
These patient will receive intravenous acetate solution (Dacca solution)

£ill signs of dehydration are fully corrected and then maintained on

_ORS. Input and output measurements and other procedures outlined for

other patients will still be carried out and recerded.

Ascertainment of response variables.

a. Response variables,

- Duration of diarrhoea in hospital

- Diérrhoea stool volume 0-8 hr,;0-24 hrs, 24-48 hrs, O - till
cessation of diarrhoea.

- Weight gain

- Amount of ORS consumed till cessation of diarrhoea

- Hematocrit, plasma specific-gravity

~ .Urine volume.
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Working definitions.

Cessation of diarrhoea: The end point of diarrhoea is

considered as the time at which the last liquid stool is

passed provided the next stool is semisolid or solid.

4

volume of diarrhoea: The stool weight from admission till

cessation of diarrhoea measured to the nearest one gram.

Severe vomiting: Vomitus in an amount equal to or exceeding

fluid intake.

Glucose intolerance: Glucose malabsorption (stool sugar

more than 0.5 g%) plus treatment failure due to high stool

output.

Data analysis.

Appropriate statistical methods will be applied to examine 'the

following variables.

i.

Pre-treatment clinical data to assess comparability

ii., Post-treatment clinical and laboratory data such as weight

gain at 8, 24 hours and at discharge, duration of diarrhoea,
stool output, intake of ORS,hematocrit, plasma specific grawvity,
serum electrolvtes, rate of treatment failure and amount of

unscheduled intravenous fluid used.



SECTION 111 - BUDGET

1. Personnel serxrvices.

Name Position % effort Us bollar
br. F.C. Patra Principal Investigator 50% 18,325.00
Dr. S.K. Nath Co-Investigator 25% 1,181.00
Dr. R.N. Mazumder Co-Investigator 20% 511.00
pPr. A. Islam Co-Investigator 5% 288.00
Dr. A.N. Alam Co-Investigator 5% 500.00
Dr. D.A. Sack Consultant

Prof. R. Eeckels Consultant

1 Clerk (study ward) 20% 360.00

Sub Total=21,165.00

2. Supplies and Materials:

Supplies - Cotton and Gauze - 100.00

Non stock item : 100.00
Sub Total= 200,00

3. Laboratory'tests:

Stool microscopy 129.00
Stool culture . 1009.00
Blood electrolytes 1108.00
Serum specific q;avity _ _184.00
Hematocrit . 412.00
4. Eguipments - nii
5. Data analysis ' 100.00
4 Sub total = 2942.00
6. Hos'pi\taliza_tion of patients ‘ 10,710.00
7. Outpatient care - nil
8. Transportation ) 225.00

9. Transportation materisla - nil

10. Rent, communication, utility - mnil S —_—
Sub total = 10,935.00

11. Printing and Reproduction:

Stationary goods 300.00
Xerox and mimiograph 150.00
Medical illustration 7 200.00
12. Contractéal service = nil
13. Construction - nil
Sub total = 650.00

GRAND TOTAL = US $ 35,892.00
h!
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ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEEL

h total of 90 patients suffering from acute watery diarrhoea of less
than 24 hours duration and with signs of severe dehydration
will be studied in two groups. Patients with history of taking anti-
biotics 48 hours perior to admission and with clinical evidence of
concomitant systemic illness (i.e. pneumonia and sepsis etc.) will not
be included in the study. Also patients suffering from severe malnutri-
tion will be excluded from the study.

The study group will receive an alanine-glucose based.oral rehydration
solution with similar electrolyte composition as that of the WHO
recommended ORS, and the control group will receive the standard WHO
recommended ORS,

Three ml of venous blood will be drawn at admission, at 8 hours after
admission and 24 hours and again at discharge. This will be necessary
to assess the state &f hydration of the pétient and to serve as a guide-
line for the subsequent fluid therapy and clinical cure.

"All the patients will be initially treated with intravenous acetate
.solution followed by the oral therapy.

All the patient will be fasted for initial 24 hours.

Patients stool will be examined rmicroscopically and also will be cultured
to ascertain the cause of diarrhoea.

All the patients will receive oral tetracycline for 4g hours.

Any untoward reaction associated with therapy will be noted.
There is no potential risk involved in the study and every Precaution
will be taken to safeguard the interest of the patient. -

All records will be kept confidential and will remain with the
investigators.

Informed consent (signed or thumb impression) will be obtained from
either of the parents or the relative or from the patients before
enrollment into the study.

Interview of the patients or relatives will be taken only related to
the history of present illness which will be of help for the clinical
management of the disease.

The patients will be benefitted from the treatment of diarrhoeal illness.
General benefit to the society will include possible widescale use of the
alanine-glucose based ORS for the treatment of acute diarrhoeal dehydration.

No retrospective hospital record will be used.
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CONSENT FORM

International Cenire for Diarrhoeal Disease Research, Bangladesh
(1ICDDR,B) would like to carry out research on.Alanine-Glucose oral
rehydration solution (ORS) for the treatment of diarrhoea in children.
This new alanine gluccse ORS is palatable and is thought to have

the capability of reducing the diarrhoeal stool volume and duration
of diarrhoea in addition to replacing the diarrhoeal losses. Alanine-
glucose ORS will be compared with the currently WHO recommended ORS
for the treatment of acute diarrhoea. The study will last till the
cessation of diarrhoea and during this period the patient will be
treated with either alanine glucose ORS or WHO recommended ORS. The
patient will receive intravenous acetate solution {(Dacca solution)
for initial rehydration after which the administration of either of
the ORS will commence.

Stool, urine and vomitus of the patient will be measured every 4 hourly
untill discharge from the study. Three millilitre of blood will be
drawn from the patient on admission, at 8 hours, at 24 hours and at
discharge to assess the degree of dehydration and assessment of
therapeutic response., Stool for microscopic examination, and- culture
will be performed to determine the cause of diarrhoea. The result

of the investigations will be used to evaluate the effect of treatment.
The patient will be discharged from the hospital after cessation of
diarrhoea and completion of the necessary treatment.

All records of the patients's treatment in the hospital will be kept
confidential. Taking part in the study totally depends upon your

" cedision. The patient will be provided with all the available treat-
, ment facilities in this hospital even if you do not allow yourself/

'~ the patient to participate in this study. If you agree to the
proposal that yourself/the patient should participate in this study
then please sign here. ' '

Signature of the investigator Finger print/Signature of the
’ guardian/or the patient.

Relation to the patient: -----
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