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SECTION I - RESEARCH PROTOCOL
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7.ABSTRACT SUMMARY:

Rotavirus and other non-cholera diarrhoea are important
cause of severe diarrhoea in infants and children, often
requiring hospitalizaiton. As oral rehydration therapy does not
reduce the severity and duration of diarrhoea, demand for useful
drug is very high. Some limited study suggests that
administration of oral folate during acute phase of infantile and
early childhood (1-44 months) diarrhoea shortens the duralion
of diarrhoea, irrespective of whether the illness is caused by
rotavirus. Folic acid have been shown to have no appreciable
adverse effect in children. The addition of oral feolate
therapy to standard rehydration therapy is cheap, nen-allergenic
and readily available and it may reduce the duration of both
rotaviral and non-rotaviral diarrhoea in infants and children.
This may have important implication in shortening hospital stay,
thus cutting costs and probably in reducing mortality. Folic
acid therapy also improves clinical state readily in tropical sprue,
which is a type of chronic diarrhoea.

In a2 double blind randomized study a total of 160 male
patients aged 6-36 months with a history of watery diarrhoea
less than 72 hours duration will receive either oral folate at a
dose of 5 mg 8 hourly for 5 days or palcebo for 5 days,

The study will be carried out in the study ward. Patients
will be thoroughly screened before being entered into the study.
Patients will remain under constant supervision of the
experienced nurses. Investigators will be looking after the
patients during the working hours on daily basis and will be
available in any need for the patient. Appropriate measures will
be taken whenever any complication arises.

On admission, stool microscopy, ELISA for rotavirus, culture
for Salmonella, Shigella, Vibrios and Campylobacter will be .done.

E. coli colonies will be picked up and tested for toxins., Blood
for total count eof w.B.C., differential count, haematocrit,
electrolytes, total protein, albumin will be taken on admission
and repeated after 48 hours (2 ml}. Serum folate level will be

measured on admission and will be repeated during discharge.

Six hourly intake and output measurements will be done by trained
hurses using urine bags and cholera cots. All the patients will
be admitted into the study after voluntarily signing a consent
form by parents or legal guardian and will be kept under strict
medical supervision by the investigators. All medical records will
be kept confidential and remain with the investigator,

8. REVIEWS:
a) Chairman, lesearch Review Committee:

b) Chairman, Ethical Review Committee:
c) Director, ICDDR,B




SECTION JI - RESEARCH PLAN

OBJECTIVES:

To determine the efficacy of folic acid in acute watery diarrhoea
in children in:

a} Reducing stool output{g/kg),and in
b) Reducing duration of diarrhcea{bhrs}.

BACKGROUND:

Diarrhoea continued to be a leading cause of morbidity and
mortality among children less than 5§ years old in many parts of
the world. Of the 15 million deaths occuring each year in
children under 5 vears in developing world approximately 4
million are associated with diarrhoea. Treatment of acute
diarrhoea in children focuses on oral rehydration.In rotavirus
gastroenteritis, the absorptive cells on the tips of the small
intestinal villi are badly damaged and are replaced by upwardly
migrating epithelial cells lining the crypts of lieberkuhn. Since
folic acid has a key role in celluler DNA synthesis, we have
decided to evaluate the effect of folic acid on severity and
duration of diarrhoea among children admitted to the Clinical
Reasearch Centre, ICDDR,B, many of whom have rotaviral
gastroenteritis.

The results from previous study in South Africa{l)}) showed
that the administration of oral folate during acute phase of
childhood diarrhoea significantly shortens the duration of
diarrhoea, irrespective of whether the illness is caused by
rotavirus. The administration of folate was not designed to
correct any deficiency. Folate has a role in renewal of
epithelial cells of small bowel mucosa. Therefore, the most
likely mechanism of folate’s action would be an acceleration of
the normal regeneration of the damaged epithelial cells in the
intestinal brush border. So, a randomised and double blind
clinical trial is necessary to evaluate the efficacy of folate in
acute diarrhoea in children.

RATIONALE:

i. Rotavirus and other non-cholera diarrhoea are important
causes of severe diarrhoea in children, often requiring
hospitalization.

2. Existing treatment of diarrhoea due to rotavirus,
entercotoxigenic E.coli and other non-cholera diarrhoeas
includes a)}) replacement of fluid and electrolyte loss due to
diarrhoea and vomiting, mainly with oral rehydration therapy
{ORT) and b) appropriate feeding during and after diarrhoea
to minimise nutritional consequences. :



10.

11.

ORT does not reduce the severity and duration of diarrhoes
and therefore, demand for useless and often harmful drug is

very high.

Results of clinical trials with various antidiarrhoea drugs
have. been dissappointing; it is therefore important to
evaluate new approaches to develop antidiarrhoea medicines.

Some limited study suggests that administration of oral
folate during acute phase of infantile and childhood ( 1-44
months ) diarrhoea may shorten the duration of diarrhoea,
irrespective of whether the illness is caused by retavirus.

Folate deficiency, which may lead to impairment of both cell
mediated and humoral immunity, caused not only more severe
rotaviral diarrhoeal disease in mice but also result in
inhibition of weight gain during recovery.

Folic acid has little or no side effects in children.

The addition of oral folate therapy to standard rehydration
therapy is cheap, non-allerginic and readily available and
it may reduce the duration of both rotaviral and non-
rotaviral diarrhoea in infants and children. This may have
important implication in shortening hospital-stay, thus
cutting costs.

Folic acid therapy improves the clinical state readily in
tropical sprue which ig a type of chronic diarrhoea commonly
seen in older children and adults in this subcontinent,

We know that there is intestinal cell damage due to
rotavirus. These damaged cells regeneration may be assisted
by folate.

The major attraction of this protocol is the possibility of
a simple additive to ORS which could significantly shorten
diarrhoea. If it is not true, this would also be important
in view of the Lancet paper(1}.

OUTCOME VARIABLES:

1.

2.

Duration of diarrhoea(hours}). .

Stool output : The weight of stool in g/kg of admission body
weight from admission to 24 hours and for the entire duration
of diarrhoea.



MATERIALS AND METHODS:

The study will be conducted in the clinical research centre

of ICDDRB,B. Every year about 70,000 patients are treated in this
centre, 60% of whom are below the age of 3 years. The study will
be conducted for a period of 18 months from the date of starting
the study.

INCLUSION CRITERIA:

1.

2.

3.

4,

Males aged 6 months to 3 years.

History of acute watery diarrhoea of <72 hours duration and
had 4 or more liquid stools over 24 hours prior to
admission.

The child has -ome signs of dehydration. ”

Nutritional status: Wt. for height > 70% of N.C.H.S. median.

EXCLUSION CRITERIA:

‘1,

Systemic infection requiring prompt antibiotic treatment
e.g. pneumonia,meningitis,septicaemia.

History of bloody diarrhoea {(gross blood in stool ).

Clinically apperent marasmus or kwashiorkor or marasmic
kwashiorkor.

Patients suffering from cholera.

Any rehydration therapy (intravenous), antibiotics or _
antidiarrhoeal drugs given during the week before admissionﬁ



SAMPLE SIZE CAL 'TLATION:

) From the data of Haffejee (1) we assume that there will be a
20% reduction of duration of diarrhoea in the folic acid group
compared to control group. Taking. power as 80% and significance
level as 0.05 { Mean dgration =_92 hours, S.D.= 39),.

2(S.D.)% 2x(39)2 2x1521
N —m———— KBz e~ X 8 = - x 8
(W.D)%2  (18.4)2 338
3042
====~-X 8 = 9X8 = 72 in each group.
338

Assuming a 10% dropout, the total sample size should be 80 in
each group.

(S.D. = Standerd Deviation; W.D. = Worthwhile difference between
means of diarrhoea duration in hours).

From the data of FC Patra et al{17), we assume that
there will be a 25% reduction of total stool output (ml/kg) in
the folic acid group compared to control group. Taking power as
80% and significance level as 0.05 ( Total stool output 253
ml/kg; S.E. 39.0 )

$.D. = s.Ex/n
(s.p) =(§.Ejo n = 39x39x24

(s.p.)* 39x39x24x8 292032
nz —=s—-—-—- g X 8 = ——cemo T mm————— = 73.
(W.D.) 63x63 3969

Assuming a 10% dropout, the total sample size should be
80 in each group.

{ S.D.= Standard Deviation; W.D. = Worthwhile
difference between means of total stool output in ml/kg; S.E. =
Standard Error ).

STANDARD MANAGEMENT AND EXPERIMENTAL TREATMENT:
PATIENT RECRUITMENT:

Children presenting at the CRC, I1CDDR,B with a history of
watery diarrhoea of 3 days or less and 4 or more liquid stools
during 24 hours will be evaluated and if they fulfil the
remaining inclusion and exclusion criteria will be admitted to
the study.



INFORMED CONSENT:

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

CASE MANAGEMENT:

Patient will receive routine care which includes
a)replacement of fluid and electrolytes mainly with ORT supported
by T.V.treatment for those who need it; b) unrestricted breast
feeding of those still breastfed during rehydration and
maintenance therapy, and c¢) formula milk for non-breastfed
children starting after initial rehydration period and d)
semisolid and solid food apporopriate for age during maintenance
fluid therapy.

Oral folate will be adminislered to half of the patients at
a dose of 5 mg 8 hourly for 5 days.In the control group placebo
will be given identlical in appearence to folate for 5 days. *
CRITERIA FOR INTRAVENQUS FLUID:

1. Severe dehydration.

2. In patients whose hydration status cannot be maintained
adequately orally or patients with intractable vomiting.

3. Patients with gross electrolyte imbalance requiring
correction by appropriate intravenous fluid,

4. Patients developing paralytic ileus.

DEFINITION OF TREATMENT FATILURE:

1. Appearance or reappearance of signs of dehydration anytime
after initial hydration.

2. Increase o stool volume to more than 200g/kg/day during
any 24 hour period or to more than 2000 ml in any 24 hour
period.

3. Stool volume greater than 60g/kg/day on day-5 of the

treatment protocol.



SUMMARY OF PROCEDURE (BASELINE EXAMINATION):

A standard history and a thorough physical examination will
be carried out after admitting the patient into the study by one
of the investigators. Patient will be weighed and the following
investigations will be done.

a} Fresh stool for microscopy.

b) Fresh stool for culture for Shigella, Salmonella,
Vibrios and E.coli.

c} Stool will be tested for rotavirus antigen.

d) Blood for T.C., D.C., Hct., serum glucose {(random},
serum folate,

e) Blood for electrolytes ( Na+,K+,Cl~-,TC02 },serum
sp.gr.,pr.(2ml of blood will be required for the test
mentioned).

f) Intake and output measurements will be instituted using
urine bags and cholera cots.

During the course of illness-

i) Patients will be evaluated every 8 hours and intake/
output measurements will be summarised from tally sheets,.

ii) Patients will be weighed and physical examination findings
will be recorded and Lime of cession of diarrhoea noted.

1ii) A second blood sample will be taken after 48 hours

for Het., plasma total solids and electrolytes(2ml).
iv) A third blood sample will be taken for serum folate
on Day-5.
RANDOMIZATION: -

"The patients in the study group will receive rehydration and
maintenance fluid along with folic acid. While those in the
control will receive rehydration and maintenance fluid with
placebo.The medicine and placebo will be identical in appearance
and packaged in identical containers. The containers will be
arranged in a sequence of drug and placebo that corresponds to -
the randomization code then numbered sequentially.Cotainers of
medicine with serial number will contain drug or placebo tablets
according to master randomization chart.



DATA ANALYSIS:

The study groups will be compared for all the variable§
- prior to interventicn. Major outcome variables will be compared
- after evaluating their descriptive statistics for distribution
etc. The quantitative outcome measures will be compared using
students 't’ test on primary data or after appropriate
- transformation when indicated and also by an equivalent
nonparametric test e.g. Mann Whitney U test. Dichotomus outcome
measures will be compared by (x)2 test or Fisher's exact test as
appropriate.

IMPORTANT DEFINITIONS:

1. Duration of diarrhoea after admission: The time in hours
from initiation of study treatment until rassage of the last
liquid or semi-liquid stool prior to two formed stools or
prior to 12 hours during which no stool is rassed.

2. Stool output: The weight of stool in g/kg of admission body
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 water
taken in ml/kg of admission body weight expressed per time
period ( e.g. from admission to 24 hours, or for the entire

duratiop of diarrhocea).

i



Dief

Age group: 1-3 years:-

Median body weight - 12 kg
Energy requirement - 1300 kcal /d
Protein 1 - 15 g/d
Folic acid '’ 75 ug/d

Daily food allocation:

¥ ok Breast feeding

Ene/kcal Pr./g Folic(f) Total
(yg) f.acid (ﬂj)
Milk cereal 1000 ml 670 10.4 1.6 3.2
Khichuri 200 g 200 - 5.9 10.0
Bread 2 slice{ 50g) 100 - 3.0 9.0
Egg boiled che 90 7.0 40.0 40.0
Cooked rice 200 g 240 - 5.3 6.6
Chicken/ fish 100 g 150 10.0 3.2 6.8
Cooked mixed veg.200 g 50 - 4.5 11.8
Cooked lentil 100 ¢ 50 - 1.5 3.6
1550 27.4 65.0 91.0
Distribution of food:
Milk cereal - 80 ml/ feed - 2 hourly ( 12 feeds/d )

Breakfast

Bread - 2 glices
Boiled egg ~ one

Snacks at 10 a.m : Khichuri - 100 g
Lunch at 12 Mid-day:

Cooked rice - 100 g2

Cooked chicken/fish - 50 g

Mixed veg. - 100 g

Cooked lentil - 50 g

Snacks at 4 p.m : Khichuri - 100 g
Supper at 6 p.m : Sane as lunch

¥ In terms of egg and milk

*¥*¥ Not accounted

13



¥ In terms of egg and milk
** Not accounted
Age group: 6- 12 months

Median body weight 9 kg
Energy requirement
Protein '

Folic acid

12 g/d
25 ug/d

1

Daily food allocation:

1000 kcal/d

Ene/kcal. Pr/g Folic(f) Total
f.acid
Breast Milk 500ml 340 6.0 6.5 -
Milk cereal 800ml 535 8.3 1.3 2.56
Khichuri 200¢g 200 5.0 5.96 10.63
1075 19.3 13.76 12.63
Food distribution
Breast Milk - On demand
Milk cereal - 70 ml 2 hourly
Mixed diet{ Khichuri) - 50 gms at 6 a.m, 10 a.m, 2 p.m, 8 p.m.

14
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SECTION-III-BUDGET

A .PERSONNEL: SERVICES:

Rate % of effort US$

Medical Officer 749 50x18m 6741
Research Trainee(Doctor) 188 100x18m 3384
Trainee Health Assistant 110 100x18m 1980
Volunteer (4) 50 100x18m 3600
15705

B. Supplies and Materials 700
é. Other costls 300
D. Interdepartmental Service costs 10670
27375
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CONSENT FORM

{Statement read and clearly explained to the rarents of the
patients when consent is obtained.)

International Centre for Diarrhoeal Disease Research,
Bangladesh is carryving out research to find out simple, effective
and inexpensive treatment for dirrhoeal diseases. Your child is
suffering from rotavirus or other non-cholera watery diarrhoesa.

to diarrhoea and vomiting mainly with oral rehydration therapy
and appropriate feeding during and after diarrhoea. But as ORT
does not reduce L., severity and duration of diarrhoea, demand
for useless and harmful drugs are very high, For the above
reason, we are introducing a new drug ( folate ) that are being
tested for their ability to treat rotavirus and other non-cholera
diarrhoea. If you agree to participate into the study, your child
will get either folate or identical tablets in addition to the
usual conventional Lreatment i.e. appropriate replacement of
fluid and electrolyte loss either by ORT or I.V. fluid and proper
feeding. Your child has to stay in our hospital for about 5§ days
for full treatment. 2 ml of blood will be taken on admission,
after 48 hours to determine electrolyte, complete blood counts
and serum folate levels. Serum folate levels will be repeated
during discharge, Stool, urine, and vomitus will be collected,
measured and examined. The results of the investigations will be
used to evaluate the effect of treatment. Your child will be
discharged after diarrhoea has stopped and other necessary
treatment completed,

Taking part in the study totally depends upon your own
decision. You may withdraw your child from the study anytime and
Proper care will net be altered by that. If yYou are willing
voluntarily to Join in this study, then please sign your name or
put left thumb impression on this consent form.

Signature of Investigator Signature or L.T.I. of parent

Witness Date:

15
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CURRTCULUM VITAE

1. Name: DR.HASAN ASHRAF .

2. VFather's Name: Mr.Mir Ashraf Ali.

3. Date of Birth: 26th.Sept., 1955,

4. Nationality: Bangladeshi by birth.

5. Religion: Islam.

6. Marital Status: Married.

7. Educational Qualification:a) M.B.B.S. from Dhaka Medical
College under Dhaka University, 1980. b} M.C.P.S.(Paediat:
rics) from the Bangladesh College Of Physicians and
Surgeons, July, 1991.

B. Date of Joining at I.C.D.D.R,B.: 14-3-1985.

9. Present Position: Medical Officer, Clinical Research
Centre, I.C.D.D.R,B.

ACADEMIC QUALIFICATIONS:

Degree Institution  Board/Univ.  Div.roiess  7oor

Secondary School Mohammadpur Dhaka
Certificate(8SC) Govt. High

School,Dhaka.

First(80.6%) 1971

Higher Secondary Notre Dame Dhaka First(72.1%) 1973

Certificate(HSC) College,Dhaka.

M.B.B.S,. Dhaka Medical Dhaka Passed 1980
College,Dhaka. University (Regular)

M.C.P.s. Bangladesh Passed 1991

(Paediatrics) College of (July)

Physicians and
Surgeons



EXPERIENCES:

{a) In-Service Trainee Doctor:In Dhaka Medical College Hospital
from 11-3-81 to 10-3-82.

{b) Medical Officer, Mohammadpur Thana Health Complex,Jessore
from 11-3-82 to 18-12-82.

(c) Assistant Sﬁ¢geon, Bangladesh Railway Hospital, Chittagohg
from 19-12-82 to 31-8-84.

(d) Resident Medicai Officer, Dhaka Shishu (Paediatric) Hospital
from 1-9-84 to 13-3-85. A

(e) Medical Officer,Clinical Research Centre,I.C.D.D.R,B. from
14-3-85 till now,

Total duration of experiance: 11 years.

TRAINING ACTIVITIES:

(a) Participated as a faculty Member in several International
and National training courses on diarrhoeal diseases at
I.C.D.D.R,B.

(b} Participated in the International Workshop on Clinical
Research Methods in Diarrhoeal Diseases at I.C.D.D.R,B,1989,

(c) Participated in the WHO/ADDR Workshop on Algorithm for the
management of Persistent Diarrhoea held in New Delhi,1991.

(d) Participated in the Research Methodology Workshop at
I.C.D.D.R,B., 1991,

CURRENT RESEARCH ACTIVITIES:

(a) Working as a Co-Investigator in the study " Evaluation of

hyperimmune bovine colostrum in the treatment of shigella

in children.”
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