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Abatract summsary:

Persistent diarrhoea is a difficult clinical ayndrome both te
understand its underlying cause and to manage. Severe nutritienal
deficit and higher mortality are in wost part related to the magnitude
of derangements of the gastrointestinal functions. One of the most
important aspects.of the management is dietary manipulation. A local
convenisnt rice-based diet will be compared with an ideal chicken based
diet in a randomised controlled clinical trial in 122 infants and
children, aged 4 to 24 months, at ithe metabolic research ward of
ICDDR,B and their clinical response-stud{éd. Subjects having diarrhoes
for more than two weeks will receive the trial diets. (Clinical
response will be measured and nutritional parameters will be recorded.
Subjects will be followed up for 3 months after dischafge for
appropriate anthropometric measurements and morbidity history.
Comparison of duration of diarrhoea, weight gain during and after
diarrhoea and their growth rates will be compared. Data generated will
be used for identificaetion of appropriate and alternative diet, which
may be advised to the persistent diarrhoea patients.

Reviews:

a. Ethical Review Committee .

b. ﬁesearch Review Committee

¢, Director, ICDDR,B




SECTION 11 - RESBARCH PLAN

A, INTHODUCTION
1. Objective j

To compare the clinical and nutritional impact of a convenient local
diet, with those of an ideal diet, in children with persistent
diarrhoea. '

2. Background

The term ‘persistent diarrhoea’ is meant to define episcdes of
diarrhoss that begin acutely, but persist bevend the expected time
period for the usual self-limited disease. Many of these prolonged
diarrhoes are associsted with growth faltering but it is not an
inherent part of the definition. Although the time period has not been
agreed upon, diarrhoes lasting for longer than 2-3 weeks is usually
considered ‘persistent’ (WHO 1985). Although ranging from irritable
bowel syndrome te rvare inborn errors of metabolism, all types of
prolonged diarrhoea may fall under the term ‘ehronic diarrhoea’, a vast
majority would fall under ‘persisfent diarvhoea’ and cause malnutrition
leading to & vicious cycle of infection and malmutrition. There have
been suggestions (Halliday et al. 1982) to call persistent diarrhoea as

.'persistent post enteritis dimrrhoea syndrome in children’{PPRC).
Cortain well defined prolonged diarrhoeal illnesses such as Coeliac
disease, inflammatory bowel disease, genetically determined illnesses,
familial lethal diarrhoeas and blind loop syndrome dug to known causes,
are considered separately because of established diagnostic and
therapeutic entities.

Persistent diarroea has been identified as an important entity since
acute diarrhoeal attacks can be overcome with oral er intravenous
rehydration selution and antibiotica, as indicated. A estimate for the
incidence of persistent diarghoes is said to be 5-20 percent (Snyder et
al. 1982) as has heen made from the studies which differ among
themselves regarding the definition used, selection of patients, age
groups and geocultural situation. Studies from U.K. {(Avery et al
1968), Bangladesh (Black et al. 1982), Guatemale (Gordon et al. 1971), -
Australia {Gracey et al. 1972), Peru (Perez FTlores 1972), India (Amsari
et al. 1979) and several other countries have shown wide difference

in incidence and association of multiple factors with persistent
diarrhoesa. ‘

The present day infaormation on persistent diarrhoea are not negligible.
Studies op etiology have shown different proportion f bacterial and
viral sgents, many of which are also pathogenic for acute diarrhoea.
Their proportion varies widely in different studies. Similarly
pathophysiological studies have revegled s wide variety of functional
derangement. Those studies have used methodologies such as duodenal
intubation and hiopsy to examine bile acid metabalism, aerobic and
anaerobic overgrawth, brush border enzyme activity, milk protein




intolerance, «oyprotein intolersnce, hormenal imbalance, pancreatic
enzyne deficiency, trace clement deficiency, different types of mucesal
Cingury, effect of severe malputrition, non-specific colitis,and varicus
hinds of changes in the mucosal and submucosal tissue.

Among the above mentioned list of pathophysiclogic devangements same’
are reported more frequently than others. Those include, carbohydrate
wmalahsorption, lactese intnlerance, sucrose intolerance, milk protein
intolerance, bacterial overgrowth, and steatorrhoea. In order to reach
a clear diagnosis of persistent diarrhoes, a number of investigations
are to be done, many of which are expensive and need special
laboratories with technicel expertise in procedures. It is usgually
impossible to undertake all investigations for routine diagnosis of
cases in most .develaping countries due to limited resources.

In spite of the asbove wentioned limitations, understanding of patho- -
physiology and management of persistent diarrhoea have been advanced
during last two decades. Studies have documented case fatality rate as
high as 70 per cent (Hyman et a&l. 1971) while on later occasion,
dietary manipnlation has brought down the rate to 40 per cent (Larcher
et al. 1977). lLater studies from India (Ansari et al 1979), UK (Manuel
et al. 1986), and other countries have reported further reduction of
mortality by further improvement in dietary management. Diets free of
cows milk, soyesbean or complex carbohydrate have been successful. Such
diets have been used since 1970's (Harris et al. 1977). Among the
selective or elimination diets tried, chicken based diet, commonly
known as ‘comminuted chicken’ is widely used. Other diets based on
wheat, rice and other cereals have been used to avoid melabsorption.
In.-India Bhave et af.. (1985) have shown that r1ce~da&,based diet has
achieved success equal to chicken based diet. The inherent properties
.of the ‘idesl’ comminuted chicken diet are absence of lactose, sucrose,
" milk or sayprotein, and complex carbohydrates which are frequently seen
te be malsbsorbed and cause persistent diarrhoea. There is also less
chance of fat malabsorption with this diet because of the absence of
long chain fatty acids. 1In spite of the high efflcacy,_chzcken based
diet cennot be prepared emsily, it is expensive (1 litre costs US$ 1),
difficult te store, and is not feasible for the poorer section of -the
society. It needs a liquidizer and electricity to make fine particles.
This presents 2 necessity to find an alternative diet, which' could be
inexpensive, easy to prepare with local ingredients, and has equal
efficacy. , '

In the ICDDR,B diarrhcea treatment centre, a rice-based diet called
‘ricesuji' has been used with satisfactory result in the treatment of
persistent diarrhoea in young infants aged 4 months and above (Hoy SK
et al. 1987a). Rice based diet is less expensive (1 litre costs 0.26
US$) contains rice powder, egg albumin, glucose and soyabean oil. This
diet does not contain lactose, sucrose, milk or soyprotein and much of
long chain fatty acids, but it contains starch which is broken down to
alpha limit dextrin and meltose. Among the enzymes in’ brush border,
maltase is least affected in persistent diarrhoea or walnutrition. If
the salivary and pancreatlc amylase are not severely reduced, digestion
of starch from rice should be adequate. It has been studied in
severely mwalpourished children with recurrent diarrhoea by Jain et al
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{1986) that lipase im wore rvedured than amylase or trypsin and
ciomoleypsin in pancreatic secretion. This is relevant to the fact
that some of the childven suffering from persistent diarrhoea alsc have
malnutrition.

Diets used for persistent diarrhoea are usuaslly less energy and
nutrient dense, which are begun at quarter or half strength, and then
gradually incressed f{o attain adequate energy and nutrients for
maintenance and growith. This is guided hy the improvement of
dastrointestinal functions. A peried of up to three month may be
required te attain normal digestive capacity for a persistent dlarrhoea
patient{Soeparte ot al,l19R3).

Prolonged vee of elimination diet has been reported to cause deficiency
disegses. It almo remains to he known how much recovery of samall
T intestinal mucosal injury is achieved by treating with these
diets. The impact of elimination diets on nutrition and subsequent
growth can.be better evaluated by follow-up studies.

To overcome the malambsorption of sugars due to bacterial overgrowth,
~treatment of stool pathogen will be considered. Studies have shown
that there is significant relationship of stool isolates with that in
the duocdenal fluid in persistent diarrhoem (Challacombe et al.,1974)
Among the aercbic and anserobic orgsnisms £.coli (toxigenic and
adherent) Klebsiella, Enterobacter, B. fragilis, and ‘C. difficile are
comuwen {Challacombe ef al. 1974, Gé%c&y et aI 1972}.

In & recent étudy. it has been observed that 8B percent of subjects
(4-24 months) have improved with rICﬁ”baSEd diet in a median of 5 days
(Roy SK 1987b unpublished).

In view of the above information, it is hypothesized that a convenient
incal diet is as efficient as an expensive ideal diet in respect of
clinical, and nuiti.itieral beneti1t ‘o mapagement of persistent
diarrhoes. '

tio e

A number of Bangladeshi children are suffering from chronic diarrhoes
and use of therapeutic diets will be helpful for their recovery. To date
there is no information as td whether non-expensive local diet can be
efficient in curing persistent diarrcea in place of efficient but expensive
diet comminuted chicken, Moreover there is no information on their
nutritional impact on the subsequent health, or protection from further
diarrhoea,

This study will help to formulate an optimal diei and to make specific
recommendation of a convenient diet of therapeutic value for persistent
diarrhoea. This may alsc help to reduce mortality and msloutrition related
to persistent diarrhoes.



B.  BPECIFIC AIMS
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To compare the efficacy of & local diet with that of an ideal
diet, used in the control of persistent diarrhoea.

To cowpare’ clinical and nutriticonal conseguences of these
diets during persistent diarrhoea, :

To quantiiate the dietary impact on nutrition, morbidity =nd
and subsequent risk during the next three months after
diacharge.

€. METHODS OF PROCEDURE

Relection eriteria

Infants - 4 months - 24 months

follow up.

diarrhoea with acute origin

duration - more than 2~ weeks

sex - male children to facilitate seperation of urine
from stfool

Dehydration status ~ wild and moderate.

Locatidp around and within Dhaka city for better

Randomjzation: Random number will be used for two dietery groups.

Exclusion

criterion:

Severe infection or fever »38%:

Shigellosis, cholera or diagnosed acute diarrhoea
patients requiring orval medications (&ntmblotlra},
Kwashiorkor children,

Working definitions:

a)

b)

<)

4)

Ideal diet: Comminuted chicken diet will be treated as ideal diet
for persistent dirrheea. This diet has been widely used in many
countries with significant szuccess.

Recovery of dirrhoea: Pasenge of soft stool and dirrhoea will be
accepted as recovery,

Local diet: Half sirength rice suji haes been termed a local diet.

Failure of diet therapy: It is defined ss continvation or increase
in diarrhoea after at least seven days with the study diet.’



PROCEDURES:

A. 1. Consent
2. Clinical hisbtory

3. Clinical examinations

B. - INVESTIGATIONS:

1. Blood electfolytes, CBC, WBP, (will be measured to compare protein
synthesis during recovery}.

2. Stool M/E
3. Stool pH and reducing substance

4. Steol c/s for Campylobacter, ETEC, EPEC, Cholera, Shigells,
Salwonella and BLISA for Kofsvirus

Permeability test (measurement of lactulose and mannitol) will he
performed at Day 1, Day 7 and at receovery.

o

6. X-ray if indicated

7. ihrine examination and cfs if regquired

C. General managcrent

A baseline data on output of stool, vomitus, breast wilk, milk feed and i.v.
£luid will be obtained for 24 hours before putting ioto study diet.

Eligihle patients will be randomly allocated to either diet group, A} with
local rice based diet, or B} ideal chicken based diet,

“Initial rehydration in lst 24 hkrs will be done by intravenous fluid
electrolyte solution irrespective of the dietary group (as malabsorption and
high cesmolality may be cootributed by WHO-OHS or Rice-based OR%). 1.V
acetate will be given € 20 ml/kg for wild and €@ 50 ml/kg/4hr. for moderate
dehydration. Initial feed will be given with diets started in acute

diarrhoea (half-strength milk suji}. Breast feeding will be continued and

measurement will be done.

Diet will be given to aim 100 kenl/kg/d keeping oral fluid volume below 200
ml/ki/d. Hourly feed will he given.



Permeability test:

A non invasive permeability test will he performed which will give
information on mucosal damage related to persistent diarrhoes and growith
rate. Improvemeni of the mucosal damage will- be compared in two dietary
groups. Fermeability test will be done bafore the study diets are begun.
Infants will be given & freshly prepared drink containing 5 g lactulose witlh
0.5 g lactose (7.5 mi Duphalac) and 1 g mannitol im 20 mi 1% chloroform
water. Breast feeding and fluid intake will be encouraged during the
period. Urine samples will be collected for 6§ hours into uribags. One drop
of 20% V/V chlorohexidine gluconate will be added to each bag before
collection. Urine volume will be measured and recorded. Aliquots (5 ml)
will be taken and stored at -20°, Lactulose will beé npeasured using an
antomated enzyme assay system {Behron R, 1883). Mannitel can be assayed by
using a similar assay based on oxidaticn of the sugar by. mannitol
dehydrogenase prepared from Leukonostomesenteriodes {Yamanaka K, 1975).

Dietary Schedules

To minimize the cost of the study only two diets will be compared. Local
diet for Bangladeshi infants and «hildren will be rice based, the
composition being given below. In breastfed subjects lower volume may be
required. Diet will be continued for 7 days and more while
improvement is achieved. In case of failure after 7 days with one diet, the
other diet will be given in a cross over trial. A total of two wecks will
be the ewpected duration of study diet before milk feed is given. The
protein energy ratio of rice based diet will be 8% which will ensure
adequate growth in presence of adequate energy. Commminuted chicken diet
will have 26% protein which is due to its main component, chicken.,  Any
benefit due to excess protein will be examined in this comparative study.

Local diet

Milk, soya, sucrose free - Rice based diet (Half-strength)
Hice powder 30 g =1 0z = 1/2 chatak - .
Egg white (albumin) 15 g

01l coconut i5 ¢ (3 teaspoonful)

011 soybean B ¢ {1 teaspoonful)

Glucosge 25 g L 1/2 chatak)

Magnesium ehloride Ig

Calcium lactate 1l g

Keal lg

Nacl 1 g

Water up to 1000 m

Energy 40 keal/100 wl

Protein 0.94 27100 ml

PER %

Fat energy ratio - 45%

Osmolality 218 mosm/kg



Multl vitomion contaiming vit A, B-complex apd C will be given daily. Zinc
Ayrup (60 mg zine acetate) will be given to all patients for two weeks to
provide essential putrients to prolanged sick patients. Elemental diets have
been shown to capse micronutrient deficiency. It ia also standard practice ip
ather gastroenteralogy units to provide & metabolite mixture as a part of
therapy( Harries .J.T.1980). '

Ideal diet - (Copposition / Litre)
Milk, seys, sucrose, maltose, starch free : ‘comminuted chicken®

(Half-strength)

.-Mincad chicken 90

g
0il coconut 15 g .
0il soybean 3 g
Alucose : 20 g
Onion ' ' 10 ¢
Kcal 1g
Nacl lg
Magnesium chloride lg
Calcium lactate lg
Water up to 10060 m) ' '
Epergy 34 kcal/100 wl
Protein 2.2 g/100 ml
PRR 2% -
Fat energy ratio 40% -
Osmolality . 200 mosw/kg"®

Morbidity and anthropometry data collection.

- After recavery from diarrhosa patients will be sent home with tramsition to
home diet. To spe the nutritional impact a weekly follow-up visit will be
made for weasurwuments of anthropometric parameters (body weight, length
/height, mid armp circumference) for 3 months after discharge. Morbidity
history will he cailected every week for 3 months to compare the confounding
varigbles. Recall method will be used for merbidity data and feeding
history. Trial with cow's milk will be given after 2 weeks after recovery
-8t the hospital follow up for B hours and symptoms will be recorded by the
investigetors in & designed flow sheet.

In case of rop-response to improvement of diarrhoes, rice diet will be
replaced with ‘comminuted chicken’ after 7 days and vice veras. If patients
do net improve with hoth diets they will be treated as needed. Any patient
developing complications justified for intensive care with NPO will be
excluded from study and will be transferred to I:0.U. .

R. Statistical Calculation -

As there is no published data on nutritional impact or on the difference in
duratiop for recovery with these digts we shall use olir own data for
calenlation of the sample size.



Assuming hypothesis that clinical success will he equal by both diet, the
difference in rate of success will be zero. Null hypothesis will be that
difference in hetween the success rates with chicken and rice-suji diet is
insignificant. Hypothesis will be rejected if the difference is siguificant.

Caleulation for sample size - (Ref. Roy SK 1987b)

P1c¢'= 0% (Pl e = praportion of success with comninuted chicken diet)
Po BS = 70% (Pz RS = propertion success with rice based diet)
With expected difference of 20%, and type 1 error 5% and type 2 error 20%,

N will be 61 in each group, Sample size is calculated according to Cockran
ot &l (198BQ). '

P Pz)

Total m = Bl » 2 = 122 (130 for 8 rejections)

Variables:

1. Duration of diet therapy for improvement .

Z. 'Proportion of success in each diet

3. Bnergy end nutrient intake

4. Stool volunme, frequeﬁcy

5. Mucosal permeability

6. Stcol pathogens, pH and reducing substance )
7. Growth rate after discharge é{kg/mmnth, cmﬁlGO‘cm/munth, MUAC
8. Weight gain during and afte; therapy

9. Frequency and duration of morbidity during thé follow up period

10. Response to cow's milk

Analyses of Data

Data generated from the study will be entered inte microcomputer and
appropriate test will be done. Analysis of variance, cross tabulations,
Chi-squared test, proportion test, nonpaired studenths ¢ test, Wilcoxon’s
Hank/sign test and multiple regression anglysis for relationships will be
considered,
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B. SIGNIFICANCE

This study will generate information on efficacy of local diet during
persistent diarrhoea., The comparison with an ideal dist will be reasonable
te justify its spplication to appropriate pepulation. The impact on
clinical and pufritional bepefit will address also fhe ilssve of elimination
diet for recovery of persistent diarrhoea. The asbove knmowledge will be of
special help to formulate a local convenient diet for clinical and
mutritional benefit to reduce persistent diarrhoea related morbidity and

malnutrition.

E. FACILITIBS REQUIRED

1, Office space: present space will be used
2. Jlasboratory space: clinical resesrch unit, liquidizer.
3. Hospital bed metsbolic ward will be used

4. Rent, communication, utilities: ICHPR,B iransport may be
used, '
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ARSTHACT SiMM4ARY FOR ETHICAL REVIEW COMMITYER

The project aims at caring for ihe mest vulnersble infants and
children suffering from persistent diarrhees through applicaticon of
efficient diets =mnd will investigate on guantitetive parameters of
digeative derangements. Children less than 2 years are most vulnereble
and will receive standard cave at hespiisl with a back up care for next
3 months. ‘

None of the investigations are harmful to any child.

Informed consent will be obtsined from parents or gusvdiagn of each
infant. Code number will be applied to emsure cenfidentiality.

There will be immediate pepefit te the stuwdy child by inveastigstion
resuylts, special care, monitoring and apprepriate dietary and trestment
weasures. Back up service during fellow up period will substantially
benefit them.

The blood volume reqguired will be minimal (4 wml) for routine
investigations. Stool and urine will be callected for pecsssary
investigetions snd nutrient estimation.

Patients records and generated dats will be necessary for dals

‘aprlysis, evaluntion snd preparation of mapyscript.

Transport fare will be paid to the parents for follew-up.
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SECETION 1) - BUDGET (DETSILED)

K

1. Personnl services: {cost estimeied on 1988 budget.)
Annual
Name: Level Position SEffort Tiwe salary (US$) Total
Dr. 8.K. Boy NOC  Pr. Investigator 5% 1 year 4, B0G
Br. H. Haider NOA Co—investigator 25% 1 wvear 2,268
Medical Officer N0A  Co. Investigator Zh% 1 year 1,872
Bietician L.VY 25% i year 1,554
Research Off L.VI 28% 1 yenr 1,554
Urban Volunt(3) L.I¥I 160% 1 vear 1,800
Nutrition workers (Z)L.V 120% 1 vear B, 500
~~~~~~~~~ e s i - - 22,348
2. Supplies & materisl: Drugs 500
Hospital supplies 500
- Stationeries 500
. 2 o e - 1,500
3. Went, commmicabion utilities
Transportation of patienis & staff 2,500
Printing & publications 500
. i 3,000

4. Interdepartmentalhservices

Lahoratory tests: Patbhology — Blood CBC
- Stool M/B
Urine M/E

Microbiology: Stocl C/8
RLISA
E. coli
Cholers
Shigelln
Salmonelln
BPEC

RBiaochemistry - Albumin
Electrolytes
BB
X—ray
Permeability test
Pt bt st 1on

463
400
450

500
800
560

460

L
600
500

700
1000
3200

200
1000

4. 000G



(BUDGET SUMMARY)

“US Bollarg
Persomnel services 22,348
Supplies 1,500
Other 3,000 N
Interdepartmental 25,413
Total -direct cost: 52,281
Incremental overhead 30% 15,679
Grand total: 67,733
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Internstional Centre for Dinrrhoea! D...use Hesearch, Bangladesh

CONSENT FORM

Patient No. / [/ /f [/ [/ /

bate: __ / _/ [ [ .1/ 7/

IMPACT OF DEFINER DIKTS ON PERSISTENT UIARRHOEA

{This will be read out and explained clearly before the consent is obtained]

Your child is suffering f{rom diarrhces which is preolonged till now and it

takes usually a longer periocd for recovery. There is a great deal of
deficiency in knowledge about this problem along with therapeutic outline
for itz sanegement.

We arc teking all care to improve the management of this persistent
diarrhoea problem and for s better understanding; a research project is
looking at this patients. This research work may lead to a better answer of
the problem to help your child geltting earlier vecovery and the results
will be helpful in future mensgement for all similar cases. There is no
risk in this study.

If you agree to pul your child in this study the following steps will be
applicapie to bim/ber.

1. He/she will be kept in the metabolic ward to collect stool, urine, and
vomitus accurately.

2. For routine examination stool, urime, and 4 sl of blood will be
obtained in the beginning of the study.

3. Small amount of sugar solution (30 ®wl) will be fed to exsmine the
condition of his/her intestine reiated {o the disease.

4. He/she will receive intravenoms saline and appropriate treatment
required. ’

A. He/she will be followed up veekly for 3 months efter the diarrhoes
is cured. You will receive transport fare if required.

You will always be at liberty to withdraw your child Trom the study,
yet he/she will receive the standsrd care.

gzénature of the Pr. inveggigator 3ignaturefihunb impreasion of

the fasrdian
PBate:




Form
dist abd sound

[

Iungs

)
*

Henrt rate

Daily clinical hata
Fever

t
1}

{Comparison of diets study)

Consistency

]
4

Stool freq

o mm mm e a4 mA me me mn me me dr ae L am = =W eSS
e e mE e m= mwt me mM we e s e s S E S —— e E mE mA em W A W W - - -

e wn am mu am wE wa e me wR mw Wm okm S b mwm TS S RS mm TEES e e e me Me e we mm ms mer ww e Re Gk 4L me e = T

e mw we e am ma mm m= &a T r= ma mA == s mm e S RS n e e e me ws mh b mL mu me me me ke We = e s R me S RS A

e mm mem mE s mm mm em mm A Ww M= e ma = S e S SS em mm mm Lm me ma me Mk mm onw e eo AT wE M omE s ok S wa 4 R ST

s

[E——

e me G4 mm mm me e e ma mE me = am mA w= s e 4w oms RS S mT TS e mm me am te me A R Mo R A® mm me = AE A= ww ek s S

A

-
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Form Z

hart

-

Daily clinical sheet, {fluid «

(Comparison of diet study)

Stoel volume Uprine volume Water

3
[

IV fluid

P T

- -

- mn mm omm =

- he —w o =

~ o w

SRS

- e e e kw -

-
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Form 2

1 zheet - Feud intake

ison diet study)

™

IBLCn

{Compa,

Paily e}

Vomit

_M
!
m m { { ] [ . F

TS M s tn we e me e oma owm e ow D N

¥
¥
¥

e L - -
- - e e L T . T T N

T P

H

|
o t
|

e

Int

e -t et

e T e mh OMA ma bn ek wm oma oaa -
TYOTE SR St Gm v we me ad me ome e e e -

' 1

H

Diet loft

¥
t
£
]
4
1
t
¥
'

e T A T T T S - e T I I
.

-

given

Test diet vol.

M
i
“
|
{
I
i
|
;
__
M
|
m B
_

———
e

7
il
]
i
]
T
4

TOTR MY me Mk md me o wme owa o a - - VOt M s me ke 2k be e a Bh ome e oee ma
- - T A Lk ma wa o ma omm e v me ke oma -

* i

.

Breast milk

«
e e i e . s A e

]
+
]
'
]
’
'
1
i
'
3

lllillllllirlllllll'lll
llnlltllr|lllnrlllriizlni

' *
H

‘

: e T L

8-9 a.m.

ke e e et it

S
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