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7. ABSTRACT SUMMARY:

Porsistent diarrhoea 1is directly responsible for growth faltering,

malnutrition and wmortality in children. The cornerstone of successful

management of this critical syndronme lies.on adeguate putrient absnrptﬁcn
by the gastrointestinal tract, Selection of dietary inqredi;nts dgpends
upon exact knﬁuiedge of absorption during persistent di;frhoea. For the
above purpose, 48 chiidren with persistept diarrhoea will be studied in the
metabolic ward of ICDDR,B. Exact amount of nutrient~intake and absorption
will be aeasufed from familiar diet of defined camposition. After
rehydration, charcoal marker will be fed; followed by the diet offered at
libitum, Tests of absorption for dietary carbohydrate, fat and protein
will be performed and cobffﬁcient- pf absorption of the nutriemt will be
calculated. There will be 2 groups of cﬁildren, each having a different
diet during diarrhoea. A control group of children will be matched for age,
sex and nutrition from the hospitalized nondiarrhoeal patients in Dhaka
Shishu Hospital.

Comparison of absorption coefficients and other wvariables amﬁng

e

diet groups and controls and their determinants alsoc will be looked far,

‘Available data will be.used for formulation of appropriate therapeutic

diets for better management of persistent diarrheoa.

]
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SECTION 1] - RESEARCH PLAN
A, [NTRODUCTIGN: .

i. Objective.

To estimate net intake and nutrient absorption in persistent diarrhoea
using metabolic balance technigues in phase I to be followed by study of

pathophysiology in phase Il by the next protocol.
Z. Backyround.

Though acute diarrhoea is a aajor health problem in many develeping
countriesi there maybe hope ' now for its ‘successful manaqement mainly
because of implementation of knowledge obtained from extensive research
workz during the past decades. Persistent diarrhoea is a life ihreateninq
challenge to growth and child survival in both developed and deveioping
countries, mostly due to inadequate understanding of its pathophysiology
and nutrient utilization gy the gastrointestinal tract. Although ragging
from irritable bowel 5yndr6me tg rare inborn errors of metabolism all types
of long continued diarrhoea nay_;all under the ters ‘chronic diar}hnea', a
vast majority' of persistent diarrhoea in children with failure to thrive
can begin Qith an acute episode of gastroenteritis. Though a definition
is still t§ be ayreed upon, a duration of diarrhoea for a; least 3 weeks
uil{ be acceptable as persistent diarrhoea (Herson MH, 1984). The negative
impact of diarrhoea on growth and nutrition is now well documented but this
géfect is " probably more deleterious during persistent diarrhoes. There
have been suqggestions to define the persistent diarrhosa of acute infective

origin as ‘persistent postenteritis diarrhosa syndrome in children, (PPDC)



{Sack RSB, '1984). The basis of the problem lies in the fact that nutrient
absorption is impaired leading to malnutri-tios which in turn affects
physiological process of digestion, absorption and metaboliss, entering into
a vicious cycle. This over simplification of the fact is far from the
complex underlying derangements but besides further understanding of this
process it is asandatory to formulate some therapeﬁtic and dietary

intervention for control of diarrhoea,

Although prevalence of persistent diarrhoea is lower than that of
acute diarrhoea, significant impact of persistent diarrhoea on subseguent
malnutrition and mortality bas been identified guite early and is bheing
more recognised now. A number of indepth‘étudies have been reported‘¥r0m
the developed parts of the world {(Avery et al., 1968, Cohlan et al,,
1936}, QH the otherhand several epidemiological studies from developing

tountries have indicated higher prevalence of persistent diarrhoea in those

parts of the world than that of developed ones. [t is not unlikely that

w

-20%4 of children suffering ffom acute gastroenteritis may go an to
persistent diarrhoea (Black et al., 1982, Snyder JD et al., 1982).

The pgfsistent diarrhoea of infective origin aust be deali separétély
from other specific chronic diarrhoea syndromes such as, trop}cal sprue,
tropical enteropathies, intractable and chronic non-specific diarrhoea of

'inf}ncy, coeliac diseasé, inflammatory bowel diseases, blind loop syndrome,
post surgical syndrome‘and necrotizing enterocolitis,

Although the complete understanding is far from clear, a considerable-
asount of information on persistent diarrhoea is now available from both

developed and developing countries (Gardon JE, 1971, Bracey H; 1972}, The



tact becomes clearer that there are signiticant dié¢ferences in aetioloqy of
persistent diarrhoea observed in different geographical and socioceconomic
settings. In .studies from London (Larcher, 1%77), carbohydrate intolerance
and wmilk protein intolerance were shown to be coemon cause of persistent
diarrhoea in children below two vears. Reborys from Ethiopia, Bangladesh,
and -Guatemala shéued that 4-7% of acute diarrhoeal patients became chronic
{Bordon et al., 1968, Black et al, 1982, Mata et -al., 1976}, From
surveillance studies on diarrhoepal diseases in two separate communities in
Bangladesh, it has been reported that dysenteric type of illnesses cantinusd
to be persistént diarrhoea téari et al,, 1984) and repeated attacks of acute
diarrhoeal episodes lead to persistent diarrhoea (Rahman MM et al., 19864).
Prevalence of carbqhydrate malabsorption causing persistent diarrhoea is
reported to be cosmon. Malabsorption of lactose was found in 12X of
children in U.¥X, {Larchar et al., 19771, 31% in Australia {Halliday et al.,
1982) 227 in Peru (Perez Flores 1972) and 80% in India (Ansari I et al.,
197%}. Hélabsorption of sucrosze is 4150 reported in chropic diarrhoea
iDavidson et al., 1982, Chandra RK et él., 1968, Ansari I et al., 1979},
Several studies reported secondary monosaccharide intolerance in percistent
diarrhoea (Kilby AM, 1977, Gracey M et al,,196%). Helabsorption of glucose
has been successfully managed by replacing gluccse with fructose in the‘diet
{(Lifshitz 1970, Jalili et al., 1982, Kilby AaM, 1977). It can be mentioneq
that mild degrees of glucose malabsorption may occur in Rotavirus diarrhoea
{Sach et al., 1982). .HMilk protein intolerance has been found in persistent
diarrhoea where lactose intolerance might be associated (Lui et al, 1948},
B lactoglobulin, fraction of milk protein has been postulated to -be the
cause of entercpathy, which now has been wel! recognized {Walker Smith JA;

1978). Similarly, soya protein intolerance is a-recognized entity in

childre. ‘hitington et al., 17277},

wn



During acute or persistent diarrhoea, there is significant change in’
sucosal permeability which is more severe in persisteﬁt diarrhoeéJ(Ford RPK
et al., 1985). It has been seen that antigenic protein uptake is increased
during this state while cow's ailk protein uptake causes to enteropathy and
intolerancé {Jackson D et al., 1983) Severe oprotein loss during diarrhoea
can lead to persistent diarrhoga Hhiie endogenus protein from serum  is
reflected by - antitrypsin in stool. Molla et al have found v;ry low
co-efficient of. abcorption for dietary protein probably because of n9t
taking ﬁccount of endogenus protein loss from increased mucosal permeability,
mucosal damage and bacterial protein in stool.

It has been deaonstrated in a number Uf'studies that small intestinal
 aucosal structure and enzymatic function wvary siqéificantly between wel-
nourished and malnourished children {Chandra RK et al.,1768, Alleyene GAD
et al., 1977). Pancreatic enzyme activity alsp ~varies according to
nutritional status tJa{n N¥ et al., 2986). Further studies on abnormal
bactE{ial overqrowth in s&all intestine has been reported with significan£
difference between welnourished and severely malnourished children (Mehta
AP et al., 1986). The above phenomena most likely further reduce digestion
and absorption during persistent diarrhoea. A comparisocn of nutrient
absorption during persistent diarrhoea with that in absence of diarrhoea
needs to be controlled {Pr nutritiona)l status of the children.

lnability of¢ nutrient digestion and absorption by the gastro-
intestinal tract per se, Bay be interrelated with severail other
intermediate faétors. Early supplementation with formula feeds, complen
. carbohydrates of plant origin, exctess undigestable ceiluluse, and

contaminated food continue to be common ingredients +#or feedinhg young

infants in developing countries.



Although several studies from different parts of the world have
reported carsohydrate malabsoropticn in persistent diarrhoea, there is no
available inforaation on quantitative and quatitative estimates of nutrient
intake and wutilization in persistent diarrhoea. Such -report from
Bangladesh is totally lacking and the only insight in this aspect has been
studied in {CDDR,B in acute diarrhoea recently (Molla & et al., 1982,
Sarker SA et al., 1982). It becomes evident fr;m the information available
that, depending on the extent and degree of pathophysiclogical derangeament,
gastrointestinal tractr fails to handie dietary ingredients leading to a
condition of persistent diarrhoea and malnutrition,

To understand this particular asﬁect We propose to undertake a balance
study in young <children with persistent diarrhoea to estimate nutrient
intake and absorption in the ICDDR,B metabolic ward irom defined familiar
diets. Control value will be estimated ;n the similar way from matched non

diarrhoeal children admitted to Dhaka Shishu Hospital in a collaborative

study,

3. Rationale

A wvast amajority of malnourished children with persistent diarrhoea
need dietary intervention which is st{ll not welunderstood. Bangladesh is
highly endemic for diarrhoea and persistent diarrhoea is a threatful
challenge to health workers, it thus appears to be an area of priorif}.
The study will be a pioneer one to exactly quantitate nutrient wutilization
in- thronic diarrhoea and will enable to formulate diefary'interventinn to
control persistent diarrhoea. Forsulation of appropriate diet will reduce
malabsorption ‘and brévént subsequent risk of mortality from persistent

diarrhoes.
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B. SPECIFIC AIMS

1. To quantitate nutrient and energy intake in children during
persistent diarrhoea and to éssess the impact of specific diets on t£9
stonl output and duration of diarrhoea,

2. To estimate fat, carbohydrate and protein abscrption during
persistent diarrhoea from defined diet. |
3, To carryout the above tests in an age, sex and nutrition
matched ctontraol group of children without diarrhoea for purpose of

comparison.

C. METHODS AND PROCEDURE

Male children of 3-24 months of age, having diarrhoea with acute onset

{excluding bloody wmucoid stool) for more than 21 days iFPDCI, will bhe

eligible,. Those with a component of growth faltering (less than B0Z wt,

for age compared to NCHS standard) will be seiected. inforaed consent will

be obtainad from the legal guardian before recruiting for the study.

Investigations will be done after obtaining the full clinical, feeding

and socicgconomnic information as follows;

= Measurement of nutritional status using recumbent length, body
weight, age and mid ara tircusference.
= Stool N.E. with  formal ether concentration method  for
ideﬁtificatiop of Giardia lamblia, Sudan 1{I] stain for fat and
nodified 2ehl Neelson stain for cryptosporidiug.
~  Stool culture for E.coli, ST, LT, EFEC, énte}obacteriace,

- Baleohella, Shigella, and Cholera.



N

- ELISA for rotavirus
antitrypsin c}earénce in stool. {(Radial Immunndiffﬁsion method)
- Stool thin layer chromatography for sugar qualitative and quantitative
- Stool pH and glucose
- Permeability test {(described briefly in appendix)

-  D-Xylose absorption test ( " ")

Urine Routine analysis and culture

Blogd  CBC, platelet, electrolytes and culture if indicated

X-ray chest AP view if indicated

Study diet will be selected ‘according to the scheme outlined in the
pagé 13 which is precently used in ICDDR,B for management of persistent
diarrhoea. Patients will be put on study diet 2 days before the balance

study. 1ist asarker will be given as charcoal tablet to be followed by study

diet. A 2nd marker will be. given after 4B hours at the same time of lst

marker, Time of appearance of lst marker in stool will be taken as 0 hourﬁ
Collection of =stool and urine will be started with the appearance of lst
marker untill second marker comes out., 5 ml of acetic acid will be given
in the «collecting buckets. Farty-eight hours dietary intake will be

measured and recorded. All vomitus will also be collected in the scanme
0

way. These samples will be kept in deep freeze at -20 C.



1st #a ker 2nd marker

e.¢., at 10 a.a@. on 21/5 10 a.m. on 23/3
marker out 2nd marker out
coliection started 48 hr collection

stopped.

all marker stool will be saved.

Aliguots of stool samples from homogenized 49 hours tollection will
be taken and will be apalysed for fat {by Yandekamer s wmethod), nitrogen
by Microkijheldal method (Henry RJ, 1964) and carbohydrate by subtracting

those from total energy. Total enerqgy will be determined by adiabetic Boab
Calorimetry. Dietary contents for fat, carbohydrate and pr?tein will also
be anmalysed., Total daily. urinary nitrogen excretion will be estimated.
Absorption will be.estimated by substracting loss in stool froa intake.

- intake-1oss X 100
Absarplion co-efficient = S mm oo

intake
0.75 .
Gross energy intake per W . kg (metabolic intake) will be calculated
" to overcome the effect of body size on intake. Absorption per wmetabolic

body size will also be calculated to assess exact utilization of nutrients.

.

The child’'s wusual home diet will be given till changes are aade on
dietary regimen on the basis of investigations. Two dietary groups will
be fade from the existing pefined diets in current prﬁctice for managment
of persistent diarrhoea in ICDDR,H, Rice suzi diei has been wused with
success in ICDDR,B and coeminuted chicken is used in London and other

places.



Indication for
Diets to be used: Composition/liter diet selection

1. HMilk, soya and sucrose free diet

Rice suzi:

Cow's ailk protein,

Rice powder 50 g
Lactose and sucrose
Egqq 2
intolerance
Gil 30 g
*4 months age
Glucose 20 g
*6 months age in presence
¥cal 70/100 al of grade 1] PEM

2. Milk, soya, sucrose and
complex carbohydrate fres

Comminuted chicken:

Minced chicken - 180 g Severe PEH with intrac-
Glucose ‘ 25 g table diarrhoea

0il 30 g Failure with rice suzi
Kel ’ : 1 g <4 months age

Papaya 20 g

Kcal - 50/100 nml

After recovery from diarrhoea, transition home-diet will be given as
t

test feeds. Based on the results of the balance study, investigations and

tlinical response dietary changes may be made.

Rehydration will be done with I.V. {luid or ORS and 8 hourly intake
and output measures will be taken. Vital signs will be checked every 8
hours while study physicians care for 24 hours will be ensured.

Appropriate infection control and reqular assessment on isprovenent of

diarrhoea will be monitored as shown in appendix.



Any child developing sepsis, convulsion, enterocolitis, or any other
lifethreatening condition will be immediataly transferred to the in* nsive

care unit and will be excluded from the stuay.

STATISTICAL CALCULATION: ' ' -

fiscuming the ﬁypothESis that nutrient absorption will be at least 80
percent and unchanged in healthy children, which maybé reduced 25% in acute
diarrhoea iMolla A, 1982). There may be at least equal reduction in
persistant diarrhoea, R difference af 207 can be expected to be
malabsorbed in children with persistent ;iarrhoea.

As there 1is no ezact information on standard deviation of nutrient
aalébsurption in chronic diarrhdea an estimate can be assumed from data on.
acute diarrhoéa {(Molia A et al.,, 1982%.

2.

Using formula n ¥} -~---eeeoeee—on with 95% confidence limit

{taking care of sensitivity or type | error) and with powsr 80%, nusber in
each group beceoses 16 For 3 greus (% i 2atment and § zentr '}) 16 X 3 = 47

cases . will be required for this study.



.-

1. Age, nutritional status
2, Previous hoae feed
3, MNutriept/Energy intake
4. fbsorpticn co-efficient:
{a) Carbohydrate 12) fat {3} protein {total nitrogen)
5., DNays required for recovery
4. iylose absorption

7. Stool volume

+

Data generated from the study will be entered inta micro computer and
appropriate tests will be selected. Analysis of variance for comparibility,
cross tabulations, Chi-squared test, or Student’'s 't° test as required, Mann
Whitene U test, Wilcowgon's rank sum/sign test for cumparison,and.Reqression

analysis will be considered.

D. SIGNIFICANCE:

This study has been proposed to inc;ea5e understanding of nutrient
absorption f{gquantitative and qualitative) in chronic diarrhoea which. will
help to develop better care in this vﬁlnerah]e group of patfents. This
boady of knowledge will be of spgciai help to those concerned with pediatric

nutrition and feeding programmes.

LS

E. FACILITIES RERBUIRED:

1. Office space: The existing office space will be utilized.
2. Laboratory space:. The existing tab. space will be utilized.
3. Hospital beds: Present aetabolic ward with 2 beds will be occupied.

4. Rent, Comaunication and Utilities: ICDDR,8 transport will be wused.

5, Collaborative arrangement with Dhaka Shishu Hospital.



Abstract Summary for Ethical Review Comaittee

The project aims at caring for the sost vulnerable children of

persistent diarrhoea through defined measures and the

iqvestigatipns will be directly useful to formulate appraopriate

Aietary regimes,

Children 1iess than 2 years are most vulnerable and_will receive
standard care at hospital. The investiqation; will not cause any

risk to the child.

Informed consent will be obtained froa parents ar legal guardian
of each child. They will be identified by code number to ensure

confidentiality.

There maybe immediate benefit that percsistent diarrhoea in young

children will ‘be treated with knowledge of investigations and

ICDOR,B general hospital service cannot provide every defailed
investigations. The ‘cases will have all necessary dietary

interventien and treatment of pathogens.

The samples required for investiqations are 4 @pl blood for
nyl&se and routine exaaination. Stool and wurine will be

collected &% required.

There will be record of the patients for use in the study. No

other record will be né:éssary.
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Personnel

Dr. R. Haider

Mrs. N, Majid
{Dietation)

Dr. F.C. ?atra

Prof. H.S5. Akbar

Physician
Research
Study Clerk

Sec}etary

Blass ware

Hospital supply

Gfficer

Stationery and office supply

Chemicals and media

Laboratory supply

Non-stock supplies

Rent, communication, utilities

Printing and publication
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BUDBET

Timei{month)

Rate/m'

Annual USt



Computer (Programmer | for 2 months) 1,000

Yerox ‘ 3090

Pathology: Stool M.E. 200
Urine R.E. ' _ 200

10 200
Microbiology: Stesl C.8., LT, ST ' 500
EL1SA 330
Campyinbacter 450

Blood culture ' 500
Biochemistry: Fat estimation . 750
Protein estimation 200
Carbohydrate (TLLC) 100

Enerqgy - 200

Blood electrolyte : 400
D—xyloSe\test 300

I-ray ) ioo
Patient hospitalization 10,000
Maintenance charges 1,000

Sub Total : 18,850

Personnel $10,140 {Conversion rate US$I=Taka3d)
Supplies 2,050 )
Other £ 1,300

Interdepartaoent $18,850

$32,540

(Total Direct Cost = US$:33,760)
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ICDDR,B CONSENT FORM

tMechanism of nutrient absorption in persistent diarrhoea)
{(Will be read and explained clearly before consent is obtained.)

Your child is suffering from & diarrhoea which usually takes
longer period for recovery. In fact there are deficit in knowledge
about malabsorptlon of dietary nutrients in this type of disease.

We are undertaking a study to know this problea sore clearliy by
which better management amay be outlined. This study will most
iikely help your child for earlier recavery and then will be helpful
for many other children. There is no risk in this study.

[f you agree tu put your child in this study, the following
steps will be applxcable to him/her. '

1. He/she will be kept in Metabolic ward and stool, urine vomitus
will be collected. "

2. An amount of 4 al blood will be obtained during the study.

3. Your child will be given two harmless tablet and stool coeliection

$or 48 hours will be required.

4. Small amount ofSugar solution will be fed.and will be examined
from urine.

3. He/she will receive intravenus solution as and when reﬁuired.
5. We shall examine his/her health at hospital regularly,

You will always be at liberty to withdraw from study yet the «child
will receive treatment in this hosptial.

Signature of the Principal Signature of the guardian/
Investigator left thuab impression

. . . — -



APPENDIX I

Procedure for D-xylose test
This test wijl be done within 48 hours of balance study by 4 hours
fasting folloned by feeding 5 gram D-nylose dissolved in 100 nl of water,
After one hour of drinking D-uylose solution, 0.5 ml of venous blood will

be drawn For'estimation of serum xylose level {Roe JH et al., 1948},

APPENDIX 11
Procedure for permeability test

Under 5upervi§ion of investigator, infants will be given a freshly
prepared drink containing 5g lactulose with 0.5g lactose (7.3 ml Duphalac,
Duphar tdd., Southampton, UK) and lg smannitol in 20 ml 1% Chloroform water.
Breast feeding and fluid intake will be encourraged during the test, Urine
samples will be collected for 35 hours into adhesiveluribags. One drop of

20% v/v chlorhexidine gluconate will be added to each urine collection.

Urine volume will be seasured and recorded. Aligquots (5 ml) will be taken
]

and stored at -20 C. Lactulose and lactose can be measured using an

automated eﬁzyme assay systes {Behrons R, 1983}). _ Mannitol can be assayed
by using a similar assay based on the oxidation of the sugar by ménnitnl

dehydrogenase prepared from Leuconostomesenteriodes (y amanaka K. 1975).
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ZINC SUPPIEMENTATION IN DIARRHOIEA

BROOERDIN IV . Date:
{MORRIDITY) Patient No.:
TYVDe Duration Severity Treatment

1. Diarrhoea

2. Dysentery (Blood)

3., Mucoid

5. TFever

6. Measles

7. Skin infection

8. Cough

10. Chichen pox

1i. Ear infection

12. ©Oral thrus

13. Cral sore

14, Other




