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SECTION I ~ RESEARCH PROTOCOL
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Abstract Summary:
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The effect of different levels of calorie and protein intake
on the weight gain of twenty severely malnourished children
2-6 years of age and the feasibility of using wheat syrup as a
caloric supplement will be evaluated,
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SECTION IT - RESEARCH PLAN

A. INTRODUCTION:

1.

Objectives: The aim of this limited study will be to assess .
the rate of weight gain in malnourished children offered

a high energy diet ad libitum during the early phase of
rehabilitation.

Background: Childhood malnutrition is a widespread problem

in the developing countries including Bangladesh and is

one of the leading causes of morbidity and mortality.
Malnourished children who are acutely ill need immediate
resuscitation on admission to hospital. 1Initiation of cure

is usually accomplished within a week of admission. The

next period of rehabilitation, however, could be as long

as 4-6 weeks or even longer. The primary aim at this stage

is to achieve rapid weight gain. The rate of welght gain

in chiidren recovering from malnutrition is much more
significantly influenced by the level of calorie intake than

by that of protein. This is because of the high energy

cost of new tissue synthesis, both as stored energy and as
energy consumed in oxidative synthetic process?. In order

to achieve a rapid 'catch-up' growth, ad libfitum feeds have
been advocated3 during the rehabilitation phase so as to
provide high energy intake (about 150-200 Kcal/kg body wt/day)
and a relatively modest protein-intake {(about 3-4 G/kg/day)4.
This will ensure a rapid weight gain of 10-15 times the noxmal
rate and an early discharge frem the hospital decreasing the
hospitalisation cost and allowing an efficient use of the
Scarcely available hospital beds. Rapid recovery will also
lessen the risk of cross infection of vulnerable underweight
children and emotional stresses of separation from their
families. The most important problem faced by the nutritionists
is the inability of the malnourished children to consume enough
gquantities of food to meet the body demands due to the bulk

of the foodsS and limitations imposed by the stemach size.
Starch-based diets like cocked rice or wheat products traps
almost twice their dry weight of water which "dilutes" the
éalorific Value of the food making it necessary to administer
fraquent feeding. For example, an infant at one year of age has
to consume about 2 kg of boiled rice to meet the calorie needs of
normal growth. One must also be careful not to overload the
gut as the intestinal mucosa in malnourished children is
thifhed with marked flattening and broadening of the Villi7

and Migestive enzymes are reduced. Addition of fat reduces

the dietary bulk, but it is not desirable as many malnourished
chitidyen do not tolerate it well due to secondary lipase
deficiency,



‘2--

Processing of cereal-hased foods like wheat, rice ete by
enzyme treatment, precooking, high pressure extrusion
can reduce the dietary bulk. By using such appropriate

The method of Preparation, camposition and the advantages -
of the syrup have Previously been described (Protocol No. 82-011 p).

3. Ratiocnale: The study, if Successful and if wheat syrup
is available in plenty, should pave the way for reducing
the cost and the period of hospitalisation and early
rehabilitation of malnourished children by achieving rapid
weight gain,

Rice could be equally substituted for wheat. The Process of
enzymatic extraction is relatively simple if appropriate
enzymes (e- amylase ang bProtease now made ang available in
cammercigl quantities) are available. Therefore,if the

in Pramoting itg manufacture in the country on a cottage
industry scale like the S0ya milk. As a matter of fact the
soya milk ig Produced from imported beans whereasg the syrup
could be made from either wheat or rice. Further studies

B. SPECIFIC AIMS

(1) To ascertain the rate of weight gain in malnourished
children during the study period.

(2) 7o compare the‘daily‘calorie and protein intakes in the two
groups of patientg and to determine their relation to the
ebserved rate of weight gain,



C.

METHOD CF PRQCEDURE

Twenty malnourished children, hetween 3-& yeaxs of age, who

are recovering fram malnutrition in the Children's Nutrition
Unit (CNU), Dhaka will Be recruited for the present study.

An attempt will be made to exclude patients with oedema,
systemi¢ infections, metabolic disease or on antibiotic or,
chemotherapy. Informed consent will be obtained from their
parents or guardians Hefore entering them to the study. No
antibiotics will be administered to the children till the study
is completed. However, vitamins and mineral supplements will be
given to the patients. :

Twenty patients recruited early in the rehabilitation phase
(usually the beginning of 2nd week}, will be divided into two

equal groups. The first group will be offered, ad libitum,

highly nutritious CNU diet spaced between six meals. No additional
dried skimmed milk will be allowed to these children. The

second group, matched for age and weight as closely as possible, will
recelve wheat syrup (approx. 1.5 Kcal/ml) ad libitum in addition
to usual CNU diet. The syrup will be offered in between the

meals. The dietary calorie and protein intake from each item of
food will be calculated. Any left over from different items of
food will be weighed and their nutrient value will be calculated.
Each child will be weighed to the nearest lg everyday in the
morning using a Toledo scale. The study will be carrfed out for

a period of two weeks. The study patients will be discharged

when they reach their expected weight for height (75-80% wt. for
ht. Harvard standard). At this point most children diminish their
food intake and the ‘catch-up' growth is exceedingly low6.

FACILITIES REQUIRED:

Children patients in Nutrition Unit, Dhaka will be studied.

COLLABORATIVE ARRANGEMENTS

This will be a collaborative study between ICDDR,B & Children's
Nutrition Unit (CNU). The wheat syrup will kindly be provided
by Prof. A. Dhalgvist from Sweden.

Analysis of Data: Rate of growth will be computed for each

group of patients using usual regression technique {regressing

welght gain against time). Rate of weight gain in two groups
regejving two types of food will be tested by students' T test.



Caloriess and Protein Valuea-of Diets/loo‘ems to be Offered to the
Study Patients o o o :

Calories © Protein (Gms)
1. Rice Pudding é8 1.94
2. Rice, Meat and Vegetahles 80 4,33
3. Rice and Dal 77 2,92

4. Wheat Syrup 399 11.5
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SECTION IXI ~ BUDGET

1. PERSONNEL SERVICES

N a m e
————————n.

Dr. A.N. Alam

Dr. H. Rahman
(CNU}

Dr. Sultana Khanam

Dr. M.M. Rahaman

2. SUPPLIES & MATERIALS

A. DETAILED BUDGET

Wheat syrup
Equipment -
Hospitalisation cost
Outpatient care
ICDDR,B Transport
Rent, Communication
Printing

Travel

Contractual Services

Position ;fgzrt Project Requirement
Tk. Dollar
Principal
- Investigator 20 14,000
Co-Investigator - Ne cost to
ICDDR,B
n - "
Consultant -
800
Nil
Nil
N il
200
Nil
200
Nidi1l
Nil

Tk. 14,000 + § 1200
(US $ 1 = Taka 20) = Tk. 14,00 = 700 §
GRAND TOTAL = § 1200 + $ 700 = § 1900

Incremental cost = $ 1200



Abstract Summary for Ethical Review Committee

L.

This limited study aims at achieving a rapid weight

gain during early rehabilitation of recuperating
malnourished children in Bangladesh. Malnutrition is
the biggest contributor of childhood mortality in
developing countries. Rehabilitation of malnourished
children is an expensive and long-protracted undertaking.
One of the principal difficulties encountered during
nutritional rehabilitation of children is the bulk of
the food that could supply -adequate amount of calories
needed. In almost all types of diarrhoea, which is the
Principal factor associated with childhood malnutrition
in developing countries, absorption of carbohydrates
have been found quite satisfactory. Thus a soluble
carbohydrate, preferably a polyglucose, should make

it possible to concentrate considerable amount of
calories in a small volume of water., The nutritive
Syrup prepared from powdered wheat grain is such a
carbohydrate, which is easily dissolvable in small volume
of water, free from lactose and is quite palatable.

The syrup will be offered in addition to usual diet

to ten malnourished weaned children between 3 to 6 years
of age who are recovering in the Children's Nutritien
Unit in Dhaka.

There are no potential risks involved in this study.

Though there are no potential rieks involved, the
patients will be under consistant cbservation of physicians
and will get optimum care and management.

During data analysis, only the case number will be used.

Informed consent in a consent form will be cbtained from
the authorised legal gardian or the parents of the
patient before being included in the study.

A brief interview will be taken only to obtain the
clinical history of the disease,.

The patient will get proper treatment and care during the
study period, and if successful, will make early recovery.
If the wheat syrup proves to be successful then it ghould
pave the way for reducing the period of hospitalisation
and early rehabilitation of malnourished Bangladeshi
children.

Hospital records will be required.
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CONSENT FORM

The ICDDR,B and CNU are jointly trying to find out
better ways of treatment of malnutrition in children. There
are different problems involved in treatment of malnutrition,
One of the main problem is how to supply adeguate amount
of calories for rapid weight gain during early rehabilitation.
In order to achieve this goal, we wish to try a new food,
extracted from wheat, which is nutritious, harmless and
palatable. We would like your child to participate in
our study.

1. Your child will get Proper treatment.
2. The nutritive wheat syrup will be offered to your child,

4 times a day, in between the usual nutritions diet
for a period of two weeks.

3. Your child will be discharged when recovered completely.
If necessary, medicines will be given at the time of
discharge.

4. You can withdraw from the study at any time. Even if

You do not participate, the treatment of your child
will be hampered.

if you are willing to let your child participate in
this study, then please put your signature or left
thumb impression below.

Signature of Investigator Signature or left thumb
impression
Relation
D :
ate with the

patient



