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Seventy five children aged between 6 months to & years admitted

to the Children's Nutritién Unit (CNU), Dhaka with severe degree of

Protein Energy Malnutrition (PEM) will be selected for the study. 2inc

and copper supplementation will be given to two study comprising groups

25 in each group.

Oner.will receive zinc alone and the second group

copper alone in addition to CNU diet and other supplementation., A third

control group of 25 children will be offered usual CNU diet and other

supplements as given routinely to other patients. The effect of zinc

and copper on the dietary intake and rate of weight gain in Bangladeshi

children recovering from severe malnutrition will be studied.

Reviews:

(a) Research Involving Ethical Review Committee:

(b} Research Review Committee: '

(c} Director:




SECTION II - RESEARCH PLAN

INTRODUCTION:

1. Obiective
a. To study the effect of zinc and copper supplementation in
malnourished children during nutritional rehabilitation on dietary

intake.

b. To study the rate of weight gain in zinc and copper supplemented

and nonsupplemented PEM children during recovery.

2. Background:
Zinc is needed for tissue synthesis both as a componenf of
new tissue and in the forms of zinc metaleo-enzymes essential for
nuclic acid, protein and hormone (i.e. iﬁsulin) synthesis, StﬁdiQS
indicate.: that the size of body zinc store is extremely limited so
that there is a day~to;day reguirement for dietary zingl'z% In
normal children zinc is required to support growth as well as to
replace losses. Hambidge's group has shown that a diet marginal in
zinc may be the cause of failure to thrive in North Americacs'4l.
Zinc and vitamin A are linked through. the enzyme retinol aloccohol
dehydrogenase, essential for the oxidation of retinaldehyde, the
vitamin A aldehyde and also through. the need for zinc in synthesis
cf retinol binding protein. The continual formation of the visual
pigment is of utmost importance in the prevention of night blindnesscsl.
Children reéovering from PEM may gain weight at over 20 times the
normal rate. In this situation where the requirements for new
tissue synthesis dominate the total dietary requirements the amount
of zinc that has to be utilizéd by the'nEW'tissue<may exceed the
dietary supply. When this is the case only zinc may both linit the
absolute rate of weight gain and .determine the composition of new

tissue laid dowﬂrs).
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Sermm zinc and copper leyel were estimated in 130 severely
malnourished children admitted to CNU, Dhaka on admission and
during recoverylt3ié weekslrel. The serum zinc and copper levels i
were found to be significantly low in all 3 types of PEM-  (marasmus,
kwashiorkor and marasmic-kwashiorkor) campared to 50 age matched
healthy controls. After nutritional rehabiliftation the serum level
of zinc and copper increased in all 3 types but did not reach. the
normal level (80-14 ug/dl). However, retinal Binding protein /G
and albumin levels were not estimated due to non-availability of

laboratory back up. Golden and Golden(7l

found that there was an
immediate and definite increase in their rate of weight gain with

zinc supplementation in 14 of 16 PEM cases.

Until recently the éﬁncept of copper deficiency in -man was not
widely accepted. Copper dificiency developed in severely malnourished
children rehabilitated on milk-based low copper diet was reported
by Cordavc Basert and.Graham in 1964FB{ In énother study they
diagnosed copper deficiency in premature and malnourished infants
in 1969. Copper deficiency was then observed in -untreated

malnourished infants by Holtzman et al in 1930(9)

. Keppel and

Peden in 1972 observed copper deficiency in malnourished infants
alimented exclusively on intravenous routelo. Goel, Misra and Seth

in 1980 found a reduced plasma copper level in all types of PEM

with the mgaﬁ levels being same in marasmus and marasmic—kwashiorkorll.
Khalil et al in 1974 found significantly lower plasma erythrocyte
copper in PEM cases than in normal controlslz. Duran et al reported

decreased copper level on admission and during recovery stage of

s 13
nutritional marasmus .

An analysis of 2136 hospital.céses records of PEM cases from -
CNU showed that inspite of higher energy intake (200 kcal/dayl -!
during recovery (2-4 weeks) the rate of growth was not satisfactory.
There was no correlation between higher energy intake and rate of
weight gain. In these cases zinc or copper or both might have been

limiting factors.
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3. Rationale:

If the study is done successfully the rate of weight gain
will be expected to be faster, patfents will achieve maximum
catch up grow:th . in a shorter rehabilitation time, resulting in
rapid hospital bed turn over. This way treatment cost pef
patient will be reduced. More over if discharged with a better
nutritional status the long term effect of rehabilitation will

be very satisfactory in terms of morbidity and mortality.

METHODS OF PROCEDURE:

1) Seventy five malnourished children between 6 months to & years of
age who are recovering from malnutrition in the Children's

Nutrition Unit will be selected for this study.

2) Children who are on antibiotics and having surgical injury, renal
failure, tuberculosis, juvenile diabetes, liver diseases or
patients resuscitated with heavy fluid or transfusion will be

excluded from the study.

3) Their nutritional status will be determined by weight for height-
percentage of Barvard Standard and presence or absence of oedema.
They will be divided into three groups with age matched controls.
One group (controls) will get usual CNU diet and other supplements
like rice, meat, vegetables, dal, milk (Table 1), folic acid,
riboflavin, ascorbic acid, folfetab and high potency vitamin A
capsules both as treatment ﬁnd prophylaxies. In addition to CNU
dietary regime one other group will get zinc alone and the third

_group will receive only copper supplements. 2Zinc is variably
absorbed, moreover in Bangladeshi children there is considerable
loss of zinc in various ways such as, perspiration, chronic diarrhoea
etc. s0 zinc will be given at a dose of 5-10 mgjkg/day as sulphate.

Copper supplement 80 mg/kg/day as copper sulphate will be given.
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For the zinc and copper group the two elements will be given

separately at separate times.

In these malnourished children, on admission to CNU, about

3 mls.of vencus blood is drawn by jugular venepuncture for

routined investigation like blood culture, TCDC, packed cell

volume, haemoglobin, plasma proteinﬂ blood grouping etc. Three

samples of 1 ml of blood will be needed for zinc, copper ceruloplasmin,
RBP, prealbumin and serum transferin estimations for the study,

that is on admission, and on weekly intervals. This collection

will be made from our routine specimen. A further 1 ml Blood

sample (between 6 weeks to 6 months) after discharge may be needed.

Zinc and copper suoplementation, :will be given from the third week

after initial resuscitation periocd when weight gain is steadily

increasing.
Stecl and urine will he collected a% intervals like that of blood.

Zinc and copper will be estimated from the food mixes used in CNU.
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Abstract Summarxy for Ethical Reyiew Cammittee:

1)

2)

3).

4)

5)

" 6)

7}

8)

This limited study aims at achieving a rapid weight gain during
rehabilitation of malnourished children in Bangladesh by giving
zinc and copper supplementation. Rehabilitation of malnourished
children is an expensive and long-protracted undertaking. As
recovery is delayed due: to some limiting factors, many hospital
beds are occupied for a long period and many children who need
admission from the outpatient department are deprived of inpatient
care due to very limited hospital beds. ".In this study, therefore,
zinc and copper will be supplemented to hasten recovery (in the

form of sulphates) at a safe and effective recommended dose along

with usual treatment schedule offered at CNU to severely:malnourished'

children aged between 6 months - 6 years during nutritional

rehabilitation. .
There are no, potential risk involved.

The patients will be under consistant observation of physicians
and nurses and will get optimum care necessary although there

are no potential risk involve. .
During data analysis only case nunmber will be used.

Informed consent in a consent form will be obtained from the
authorised legal guardian or the parents of the patient.before

being included in the study.

A brief interview is usually taken before admission to obtain

clinical history of the disease.

The patient will get free treatment and care during stuvdy period

and if successful will make early recovery.

Hospital record will regquired.
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Follow up will be necessary upto 6 months after discharge which
will not be a problem because follow-up is usually a part of our

normal work.

One ml of blood on four occasions will be needed during the whole

study period.
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Rountine investigations including blood
culture (to be done at the CNU}
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4. Patient hospitalization Nl
5. Outpatient care . : NT1
6. ICDDR,B transport ' Nl

7. Travel

8. Transportation of things and patients - Nil
9. Rent, Communicatien, Dtilities . - Nil
10, Printing & Publication Nil
1l. Other contractual services Ni'l
12. Construction Nil

Total US$

2917
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COSTING OF THE ASSAYS OF 75 SAMPLES

Assax

Zinc

Coppexr

Pre-albumin

Retinol binding protein

Ceruloplasmin

%

No. of 'Samples ~ Rate in § Total Cost $
75 2.74 205.50
75 2.74 205.50
75 8.69 651.75
75 8.69 651.75
75 8.69 651.75
Total $ 2366.25
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