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7.

(a) Research invﬁlving human subjects:

ABSTRACT SUMMARY:

A clinical trial is proposed to compare the effectiveness and

safety of three types of oral rehydration solutions in the treatment

of childhood diarrhoea. One group will receive high (30 mmols/L)
potassium available from potassium citrate which will be used alome

in place of sodium bicarbonate and potassium chloride, components of

WHO recommended ORS. Another group will receive widely used WHO
recommended ORS (containing 20 mmols of Kf/L) and the third group

will receive ORS without base. Each group will comprise 50 comparable
children under 5 years of age & developed moderate degree of dehydration
(according to WHO criteria). These children will be treated with

oral therapy alone. Selection and treatment of patients will be done

in double blind random way. Intake and output, biochemicai changes
specially potassium and bicarbonéte,'degree of anorexia will be

compared at 0, 24 and 48 hours of oral treatment in these three

groups, Nutritiomal status 6f these children using height and weight
will also be compared. It is expected that i) children will be benefitgd
by increased amount of potassium in ORS and 1i) may not require base

in ORS particularly when suffering from rotavirus diarrhoea where

bicarbonate loss in stool is minimal.

REVIEWS:

(b) Research Committee:

(c) Director:

(d) BMRC:

(e} Controller/Administrator:




SECTION IT - RESEARCH PLAN

A. INTRODUCTION

1. Objective:

The objective of this study is to compare the effectiveness

and safety of three types of oral rehydration solutions;

a) vwhether potassium citrate alone is an adequate ingredient
in place of potassium chloride and sodium bicarbonate; thus
reducing the number of ingredients of ORS from four to three.
b) whether increased concentration of potassium from 20 m.mols
to 30 m.mols/litre of ORS will provide more benefit to the

patients particularly the undernourished children.

¢) whether rotavirus diarrhoea can be managed with ORS without base.

2, Background:

It is well known for‘a long time that there are losses of water
as well as electrolytes in acute watery diarrhoea c;used by Vibrio
cholerae (1). Recently Molla et ai have studied the stool electrolyfg
contents of acute watery diarrhoeas of children under 5 years of age
suffering from diarrhoea due to V. cholerae, ETEC & rotavirus (2).
They observed that children looses more than 30 m.mols potassium/L
in these three types of diarrhoeas (cholera 30, ETEC-37 and rotaviurs
38 m.mols/L), where as 002 content of rotavirus diarfhoeal stool
was found to be minimel, 7 m.mols/L as compared to E, coli 18 m.mols/L

& cholera 32 m.mols/L (2). These three agents are responsible for most



of the endemic diarrhoeas among children under 5 years age in mény
developing countries and two (except cholera) are present even in
developed countries. WHO recemmended oral rehydration solution .
contains only 20 m.mols of ﬁ;L which is not adequate enough to

replace the loss in diarrhoea stool (3).

Most children in developing countries are suffering from some
degree of malnutrition and depletion of total body potassium. From
potassium balance study in Jamaica by Nalin & co-workers it was
confirmed that infants require%/éignificantly more potgssium than adults
to replace their losses in dié;rhoea, and indicated that hypokalaemia
can be eleminated by using 35 m.mols of K“/L in the oral rehydration
solution. They observed that net Kfvhbsorption at 24 hrs was more than
twice as high in the high potassium (35 m.mols/L) group than the low
potassium (20 m.mols) group. None of the infants receiving high
pota831um had developed hyperkalaemia or hypokalaemia at 6 or 24 hrs
of oral therapy. In contrast, hypckalaemia (average 3. 06 + 0.04 m.mols/L)
- was observed at 24 hrs in about 197 children receiving 20 m.mols of K L.
Hypokalaemia persisted in 5 out of 19 infants even after one week (4).
The significance of this findings could be appreciated by congidering
the fate of infants in areas where diarrhoea is hyperendemic, who may
have six or more attacks per year. Repeated tﬁerapy of such infants
with oral solutions containing inadequate or no potassigm.will certainly
increase the risk of significant total body potassium depletion during
serial diarrhoeal attacks with associated risk of the development of

symptoms of hypokalaemia. Thus they felt that there is a great need



to consider the possibility of raising the K concentration of ORS
above 20 m.mols/L (4). Moreover 25 m.mols of K/L of ORS had
previously been used in ICDDR,B for older children and adults (5)
Sgme type of suggestions came even from World Health Organization..
Thistorghnizafen also think that fluid containing 25 m.mols of

KffL of ORS are safe, effective and produces a positive potassium
balance in all age groups. One disadvantage of jncreasing potassium
concentration is that such solutions may irtitate the gastric mucosa
and may have an unaccepfably bitter taste particularl& when potassium
chloride had been used (6). Taste of potassium citrate is much better
than potassium chloride and thus hoped to be well accepted by the

sick children.

The only report came from Kahn and Blum of Belgium published as
a letter in Lancet regarding hyperkalaemia with QHO recommended ORS.
They have observed potassium concentration of serum on admiasion.ﬁ.i
m.mols/L rose to 6.1 m.mols/L after 24 hours of oral therapy on 7
well nourished Belgian children (7). They felt that for weil nourished
children under one year of age, treatment with UNICEF/WHO‘type ORS
containing 20 m.mols of K/L should not last for more than 24 hours.
Af ter that time monztorlng of plasma X" level would be needed. Of course
thoge infants were not breast fed, These types of observations have not
been reported from any developing countries where most children are under-

nourished with diminished reserve in total body potassium.



A comparative clinical trial using base precursors iike acetate
and citrate in place of bicarbonate in the ORS by Islam & Coworkers at
ICDDR, B has shown that these base precursors are quite effectlve for
the correction of acidosis (8). Patients, both adults and ch11dren,
admitted with moderate dehydration and acidosis (serum bicarbonate level
less than 16 m.mols) on admission were rehydrated and their acidosis
corrected equally in all three groups (acetate, citrate & bicarbonate)
within 24 hours of oral therapy (8).Citrate had also been used before
either alone (9) or in combination with bicarbonate in various concentra-

tions in the oral rehydration solutions with success (5).

There is widespread agreement that complete formula such as that

_ recommended by WHO, including both.petassium and bicarbonate, is the best
formulation for rehydration of dehydrated children. But there is also

a place for home-mixed sugar and Qalt'solution that can be prepared any
where when prepackaged complete formylation are not available. With respect
to effectiveness, studies in Hondurus and Bangladesh suggest that sugar
and salt formula is effective for rehydration (10,11). In the ‘Hondurus
study acidosis was not found to be a problem but on the other- hand
potassium deficiency did occur. More than twice as many of the ‘Hondupemn
children receiving sugar and salt developed abnormally low potassium
levels as did those receiving complete formula (10). Probably these
;hildreﬁ had suffered from Rotavirus diarrhoea where bicarbonate loss

is minimum and thus could be treated without bicarbonate containing ORS.
The amouné of bicarbonate loss in stool in Rotavirus infection (7 m.mols/L)

could be handled by the lungs and kidneys.



The present WHO recommended ORS packet contains bicarbonate
which have short shelf life as the ingredients .£or® lump in humid condi-
tiom. THis is the most single important disavantage of the present
WHO/UﬁICEF packets. If ORS without base is found to be harmless in the
treatment of infantile diarrhoea, it will/é§¥§ reduce the cost of ORS

but also prolong its shelf life.

We share the same view expressed by Jahn Trip and John Harris that
Oral rehydration solution should be formulated to meet the demands of
the locéiity in which it will be used taking account of the previalent
electrolyte disturbance, age, nutritional status of the patients and

etielogical agents of diarrheea in the locality (12).

Rationale:

(a) Base precursor salts sacetate and citrate are stable salts and have

been found quite effective for correction of acidosis when given

orally.

(b) Studies in developing countries have shown that WHO recommended ORS
. + . : ;0
containing 20 m.mols of K /L is not adequate for correction and

maintenance of potassium balance in paediatric diarrhoea.

(e) If potassium citrate can be used in place of sodium bicarbonate and
potassium chloride then the mumber of ingredients will be reduced

from four to three as potassium citrate alone will provide both

potasgium a5 well as required base used 'in ORS, : . .

- - - E



(d) Oral rehydration solution without base may be adequate in the
treatment of rotavirus diarrhoea of infants since bicarbonate
loss is minimal in their stool. This will not only reduce

that cost but also prolong ' the shelf life of ORS packets.

COMPOSITION OF ORAL REHYDRATION FLUIDS TO BE USED IN CLINICAL TRIAL

Grams/L
Nacl Kel NaHCO4 Pot,.citrate glucose
1. ORS without base. 5.3 1.5 0 . 0 20
2. WHO ORS 3.5 1.5 2.5 0 20
3. ORS with High K -5.3 0 0 3.24 20
m.mols/L
§_£_l_+ _I§_+ HCO:; g_l__ Glucose
I. ORS without base 90 20 0] 110 111
2, WHO ORS 90 20 30 80 11

3. ORS with high K 90 30 30 90

1l
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Specific Aims:

;l

To compare the effectiveness of WHO recommended oral rehydration
+ v ‘e

solution containg 20 m.mols of K per litre with that of the

prOpOSed'solution containg 30 m.mols/L for correction and

maintenance of hypokalaemia in pediatric diarrhoea.

To compare the safety and effectiveness of oral rehydration solution

without any base in Rotavirus diarrhoea.

METHODS AND PROCEDURE:

Subjects:

150 patients <5 yrs of age with history of acute watery diarrhoea
of less than 24 hours duration and clinically considered moderately
dehydrated (13) will be selected for the study. Patients will be
excluded from the study if they have received any antibiotics
within a week prior to hospitalization. Children suffering from
other complications and severe. meddutrition will also be
excluded from the study. Patients will be selected each morning
with the first 3 children (6 months - 5 years of age) fulfilling
the above ecriteria. Their legal guardians will be immormed of the

study and if they agree to participate, they will be included in

the study.

Randomization of patients:

Patients will be randomised to one of the 3 group by choosing a
slip of paper from an envelop. This paper will contain one of the

6 letters (A,B,C.D,E,F), 2 of these will contain one of the

. 3 oral solutions under study.



3_-

10

Clinical Procedures:

Selected patients will be admitted directly in the study ward.

After randomization as described above, the following procedures will

be followed until diarrhoea stopped.

(a)
{b)

(c)

(d)

(el

)

(g)

Body weight will be taken on admission & subsequently every' 8 hourly.

Clinical history of illness and thorough physical examinations on
admission., :

Vital signs (P/T/R) on admission and every & hourly.

Hydration status and clinical assessment will carefully be done
every 4 hourly.

2.c.c. venous blood will be drawn for Het, electrolytes & gspecific
gravity on admission, after 24 hours and 48 hours,’if diarrhoea

continues, then after 72 hours also.
Blood urea will be done from the same blood on admission & after 24 hours.

Catheter specimen of stool will be sent for Dark field examination
for V. cholerae and culture in 211 plates for enteropathogens
including E. coli, shigella and salmonella etc. Stool will be saved

for rotavirus detection by ELISA technique.

' No intravenmous fluid will be administered. Imitial rehydration as

well as subsequent maintenance of hydration will be done with only one

of the three oral solutions alone.

Only dark field positive cases will be treated with Tetracycline

(125 - 250 mgm every 6 hourly) for 2 days only. Furazolidine may also

be used instead of Tetracycline.

Urine will be collected in PUC bags for measurement of urinary

potassium at 24, 48 and 72 hours.



Patients will be given oral fluid ad libitum to drink as long as
diarrhoea continues. Free water and diet will be allowed without any

restriction,

A sunmary of clinical measurements is as follows:

Adm 4 hrs 8 hrs 16 hrs 24 hrs 48hrs 72 hrs

. v Y v v viooov v
Cl. luat
evaluation _ _ v J v
v —
HCT & Sp. N
p. Gr _ _ v vV
Serum Electrolytes v
+ - - V‘ / /
Urinary potassium - -
— v v’
Weight v -~ v v
Intake v — v v */ v v
Output v’ - v v v v’ v

The clinical evaluation will include examinations for skin turgor,
mucous membrane, Eye signs, pulse volume, B.P., Weight, urination and
éigns of Pulmonary oedéma etc. Patients will be under conétant observa-
tion. in the study ward. Special attentién; will be given fqr the
appearance of any basal crepitations as a complfcationv of pulmonary

edema, such cases will be excluded from the study and appropriate treatment

will be provided.

Failure of the therapy will be defined as the inability to rehydfatea
maintain hydration or failure to correct electrolyte imbalance. Oral therapy
f%ilure to réhydrate initial fluid loss or to maintain hydration based on
clinical and laboratory signs'e.g. rise in HCT and plasma Sp. gravity more

than 1030, fall in'body weight and development of signs and symptoms of
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electrolyte imbalance including pulmonary edema due to acidoqis,
severe lethargy or paralytic ileus for hypokalaemia, restlessness or

irritability for hyperkalaemiagetc, if developed during the oral

.therapy study.period will be considered as a treatment failure.

Oral therapy treatment failure cases will be treated with appropriate

intravenous sclutions.

Analysis of Data:

All the informations will be kept in a flow sheet for each patient.
Anai&sis will be straight forward. -Admission weight, plasma specific
gravity, and e}ectrolytes (Na+, Kf, ¢l & TCOZ) will be compared
with that of 24 hr, 48 hr and discharge values. Tests will be done
for statistiéal significance (student's ¢t test). Also the amount
of oral fluid taken and its €orrelationwith correction of hypok#laemia
and acidosis will be compared keeping WHO recommended fluid as

standard.

SIGNIFICANCE : From the result of this study, it will be.possible to

determine whether/Solution containing higher-concentratidn of potassium
is better than WHO/UNICEF recommended ORS for correction of hypokalaemia
resulting from repeated attacks of diarrhoea in Bangladeshi children
ﬁnder 5 years.of age., Also it will be possible to postulate from this
gtudy that ORS witﬁdut base may be adequate in the treatment of rotavirus

diarrhoea.
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F.

FACILITIES REQUIRED

i) No new office space is required.

ii) Laboratory facilities for routine Microbiology, Biochemistry,

Clinical Pathology will be utilized.

iii) Hospital Resources - the study ward will be used and on average

3 patients are needed per day. Thus a total of 9 beds will be

sufficient.

iv) Animal Resources will be needed for E. coli sgtudy.

COLLABORATIVE APRANGEMENT -~ Nil.

13



SECTTICH ITI - BUDGET

DETAILED RBUDGET

I. Personnel Services

% of
Name Position effort
Dr. M.R. Islam ~ Principal Investigator 25%
Dr. B.K. Bardhan -~ Co-Investigator 157

Dr, Masud Abhmed

Mr. Akbar Ali

Head, Bio-chemistry

Dr.-T. Butler Congultant
. 3 Senior Staff Nurse
3 cleaners

t Study Clerk

Baeteriology technician 1

Bidchemistry technician 1

Yeterindrtan

Clinical Regearch Fellow 25%

107

25%
257

25%

person month

person month

14

Project Requirements

Taka

13000
4000
5000

3000

7000
3000

2000

3800
3000

2000

45000

Dollar
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- T8ka Dollar
2. Supplies & Materials:
Stool culture x. 150 specimens, 3750 -
HeT & specific gravity x 350 specimen 700 -
Electrolytes, 450 specimen - 5400 -
Urea X 300 specimen 1800
Infant mouse assay 450 isolates 4500 -
ELISA test - 150 specimen 450 -
Glass ware, plastic - 250
750 ORS packets (150x5) - Taka 2 per 1500
packet
18100 250

3. Equipmeﬁts - Nil

4. Hospitalization - 150 x 3days x Taka 150/day = 67500
5. Outpatient - Nil

6. Transport - Kil

7. Travel (Internatiomal) - Nil

8. Tran3port.of Things - Nil

9. Rent - Nil

10. Printing: Forms : 1000 -

Publication - 300
11. Contractual service - Nil

12, Comstruction - Nil



SECTION III - BUDGET

EUDGET SUMMARY Taka

1. Personnel . - . 45000 |
2. Supplies - 18100

3. Equipments - -

4, Hospitalization - 67500

5. Outpatient - -
6. Transport - -

7. ‘Travel '

8. Transport of things - -

250

9. Rent - - - -
10. Printing - 1000 300
11. Contractual Service - . - -
|2f Construction - - -
Total 131600 550
Incremental cost
excluding personnel - 86600 530
salary, '
Total incremental cost ‘ 86600 550
Conversion rate $1 = Tk. 19
= § 4558

Grand total = 5”3!08'
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ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE

150 patients below 5 years of age with history of acute watery
diarrhoea of less than 24 hours duration and clinically consid-
ered moderately dehydrated,will be selected for the study.
Children suffereing from other complications including severe
malnutrition will. be excluded from the study.

Studies in developing countries have shown that WHO recommended
ORS containing 20 m.mols of potassium/litre is not adequate for
correction and maintenance of potassium balance in paediatric
diarrhoea. This is particularly important for developing
countries like Bangladesh, where diarrhoea is hyperendemic,

and where the nutritional status of most of the children {g
below normal. Thus it has been felt that there is a great need
to consider the possibility of raising the potassium comcentra-
tion of ORS, specially treating children below 5 years of age.

Rotavirus is the commonest cause for causing diarrhoea jin
children below 2 years of age. The amount of hicarbenate loss
in stool in Rotavirus infection is small (about 7 m.mols/L) and
could be handled by the lungs and kidneys. Thus ORS without any
base may be adequate in the treatment of Rotavirus diarrhoea of
infants. This will not only reduce the cost but also prolong the
shelf life of ORS packets as bicarbonate form Jump in humid
condition,

There are no significant potential risks involved in this study.

Patients will be under constant observation, and appropriate
treatment will be provided whenever any complication arises.

Only patient identification numbers will be used during analysis
of results.

Signed consent will be obtained from the parents or legal guardians.

No special invertiew except simple clinical history will be necessary.
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Patients will be potentially benefitted from this study.

It is anticipated that increasing potassium concentration

ifi the ORS will make it more effective for treatment of
diarrhoea in children and will produce in positive potassium
balance. Elimination of base from ORS will not only simplify
and reduce the cost of ORS packets but will also increase the
shelf life of ORS packets.

Hospital records and body fluids will be required.
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CONSENT FORM

COMPARATIVﬁ STUDIES OF ORAL REHYDRATION SOLUTION IN CHILDHOOD
' DIARRHOEA

STATEMENT TO BE READ TC THE GUARDIAN WHEN CONSENT IS
OBTAINED

The ICDDR,B is carrying out research to develop most economic and
effective way to treat diarrhoea in a simple way like, oral saline.
We will be trying 3 kinds of oral solution to treat diarrhoea. They
were found reasonably effective in previous studies without serious
complications. We want to compare these 3 types of oral solutions
“to find out the best one. We would like you to participate in this
study for the benefit of mankind. If you decide.to participate in
the study, you can expect that:

. Your child will be given best possible care.

2. It will be necessary to stay for at least 2-3 days on even more
until diarrhoea stops.

3. While your child will be in the.hOSpital, ve will test a total
of 3 samples of blood {about 2-3 c.c. each time) to know the
health position of your child. These will be routine tests.

4. If the oral saline given to your child fails to treat or causes
any discomfort, you child will be taken off the study and will
be treated with proper I.V. fluid.

If you do not participate in the study, still your child will be
treated like other patients in this hospital. If you participate in
the study, you will be at liberty to withdraw your child :from the

study without any obligation, and still yourchmld will get proper
treatment.

Understanding and realizing fully, if you are voluntarily W1111ng to
allow your child to part1c1pate in this study, then please 31gn your
-name or put your left thumb impression below.

Investigator Signature or Left thumb impression
of Legal Guardian.

Date; =—m=e=—m

Date:
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