CHAPTER I

INTRODUCTION

1. BACKGROUND
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(U-5s) in the 3rd world
es in each year. The
UNICEF report of "T . tela i{»;-‘hg‘hlldren 1993" stated
that annually app j 3 millionsy (m) U-5s die due to
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death. Diarrhoea ading role. It causes
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dehydration and n@lnutrltlon Malnourished children are
prone to mﬁuﬁ’} FERITHEAR Fr ons meesicn
Thereby a v1 ous cycle deyelops. Jgpen this le of events
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treatment of diarrhoea has two vital objectives:

1. Replacement of water and electrolytes to prevent
and to treat dehydration

2. Adequate dietary therapy to prevent malnutrition?.



1.2. ORAL REHYDRATION THERAPY FOR DIARRHOEA:

The ORT has 1largely replaced intravenous (IV)
infusion in the management of dehydrating diarrhoea.
Because, ORT is less expensive and easier to administer than

IV infusion. Among the ORTs, glucose-oral rehydration salts

well recommended standard

,/) logistic constraints,

agy Eiiiiiito it®. And sometimes

(G-ORS) is mostly availa
treatment for diarr
needy people canno
it causes osmotic . S ERe\E gh osmolarity of glucose
(111 mmol/1)

ot sugar-ORS and sugar-

salt solution (SSS 1"& tic constraints and
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cost yet the problg nrheea exists

1.3. CEREAL BASED ORF (EB-ORT
i

Since 1981, e;ﬁ—
) - =ﬂ§§ﬁf,

alternative to GEPRSESTheresarestwestareqgories of CB-ORT.

’1 \‘
The first category jldvrmula (CB-ORS), and
is prepared with %p 80 g cereal powder and standard salts
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Table 1 show the comp081gaon of G ORS and C%HQRS CB-ORS
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and salts are packaged separately, 2). Extra maneuver- to

n shown to be an effective

Ny

make the solution of CB-ORS, one liter of water is to be
added to the cereal, then boiled and after cooling salts are
mixed in it, 3). Short shelf life (1-3 weeks) and

4). Costly.



1.3.1. TABLE 1. COMPOSITION OF STANDARD G-ORS AND CB-ORS

PARAMETERS G-ORS CB-ORS
CARBOHYDRATE : 20 g. glucose 30-80 g. cereal
STANDARD SALTS:
NaCl 3.5 g 3.8 g
*NaHCO, 2:5 @ 25 @
1.5 @

The second one~i .Salt solutions e.g. Rice-
salt solution ( (WSS), Maize-salt
solution (MSS) ing and boiling of
cereal, salt a called food-based
ORT, because th - FYetyy ! eéal food. Among the
cereals, rice bas y v_ai;, ed mostly. Table 2 shows
the relative meri fﬁfﬁ'F’ﬂ 0f rice and glucose to

make ORT®3.

Y F GLUCOSE AND
ICE AS A BASE IN "ORS SOLUTION

fa o/
PARAME | ¢ “E]”.J.WE,G' S RICE
—g-
AVAILABILITY
Cﬂimﬂwﬁﬁm Nﬂ’]’mﬂﬂﬂﬂ
++
T PER HALF LITER IN (o] 25-40
COOKING No Yes
DIGESTION No Yes
OSMOLALITY IN mmol/1l 111 10
CARRIER One two
ENERGY PER HALF LITER IN KCal 40 100-160
STABILITY ++++ +++

*Bangladeshi currency 40 Taka=1 US. $
NB:1 plus=25 positive score for qualitative evaluation



Rice contains about 80-86% starch. It is a mixture of
polyglucose - amylose and amylopectin. It has 7-10% protein.
It consists of glycine (30-36 mg/100 g), lysine (30-40 mg/100
g) and leucine and isoleucine (30-40 g/100g rice). Rice is
more available, cheap, culturally known for taste, provides

Lg’ t enzyme. The digestion is

ent glucose through a long

energy and needs dige
optimal to provide
segment of intes awback of fluid to the
gut lumen. Ri S :n«*!, arrier glycine. The
osmolarity of less than glucose™
Inherently, R- tors against osmotic
diarrhoea due to 1se the users had to add
sufficient water ORT. Although rice is
cheaper than glucose as some drawbacks like twin
packet, short ghe ffe and &% saneuver and cooking. All

I

these contribut®

G—ORS. To avoid the

problem of needﬂkg to PO ORS, préELoked rice (pop rice)

o 1014 111012 AN
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is also used to make a solution of R-ORS and does not

is used a alleﬁ ecooked RLORS (Pc.R-ORS)'¥™. But the rice
cereal sec@

need cooking®® and is called Pc.R-ORS. Due to higher GP, its
osmolarity is higher than R-ORS and Pc.R-ORS (Pop rice)
(Table 3.). Therefore, a Pc.R-ORS having low osmolarity and

without drawbacks is essential.
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1.3.3. TABLE 3. RELATIVE MERITS AND DEMERITS OF
DIFFERENT TYPES OF RICE BASED ORS

PARAMETERS R-ORS Pc.R-ORS Pc.R-ORS

TYPE OF RICE Raw Pop Hydrolyse

PACKET Twir Twin Single
EXTRA MANEUVER \ NO No
COOKING \\l / ‘ No
SHELF LIFE Lon
COST More
OSMOLARITY High

..[
i
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2 s RATIONALE

2.1. Critical Problem of Diarrhoea and ORT:

Diarrhoea of the U-5s is one of the major cause of

morbidity and mortality in developing countries. In Bangladesh

13/1000 die in each home fluid and food are

recommended for ent to prevent Dboth

dehydration and u to logistic constraints

and cost, G-ORS G-ORS, Sugar-ORS and

SSS cannot re oea or enhance early

recovery Or re sometimes cause osmotic

diarrhoea® ===,

2.2. Advantages of R

More &h % of wo ° tion consume rice as
e — - -
the staple foodh ;ﬁﬂ.sq, Being made from

staple cerealqlﬂ culturally R-ORS j@ more acceptable®* 7.
Efficacy W%Eﬂﬁfﬁ ' ;lﬁai—ORS in regards to
the reduction stoo tput a ;gI on of diarrhoea in
. ¢ o
R TaNT ‘ifmﬂwﬁ“ﬂ%ﬁﬁﬂw
6

prominént in cholera than other diarrhoea®™.

2.3. Disadvantages of R-ORS:

Yet, R-ORS has some drawbacks e.g. twin packet, needs

cooking, short shelf life, and costly (4 drawbacks).



2.4. Pc.R-ORS from Pop Rice has no Advantage Over R-ORS:

To avoid cooking procedure, Pc.R-ORS based on pop
rice®* was studied. It does not change osmolarity, can be

used by mixing in cold water but adds another problem of

earlier sedimentation. . W

2.5. Pc.R-ORS fromuGP.of Rige HaS Adwantages Over Pc.R-ORS

from Pop Rice Bi > Disadwvan itage of High Osmolarity:
Pc.R-ORS 3\\‘\\ e'®* does not need
cooking, availablgfi "';:- - .-l < as good shelf life but
is very costly. Openg'a \\\\\ of rice GP is similar

or less than glucogé smolarity“'“'s", because

about 56% of rice sta

\7 A
2.6. Pc.R-ORS o 8 LhE Drawbacks:
I

The &t Chemlcal Engineering of BUET

Bangladesﬂt,uméyl Eﬂﬁﬁ"ﬂeﬁl“i ﬁ:ﬁ' Technology)™ has

developed a%c R-ORS whl%h ylelds low osmolarlty due to the

cone QYA I SRIHBRNA HETREe oo 0 10

slightly cream in colour and has a mild fried rice smell. It

department

mitigates the 4 drawbacks of R-ORS (Table 4, 5). It is not

yet tested. So it deserves a clinical trial.



2.6.1. TABLE 4. COMPARATIVE STATEMENT OF ORS AVAILABLE IN
BANGLADESH FROM DIFFERENT SOURCES

PARAMETERS G-ORS R-ORS Pc.R-0ORS
SOURCE General ICDDR, B BUET
PACKET Single Twin Single
FORM Of BASE Raw powder Pre-cooked
AMOUNT OF BASE 5 g. rige 25. Tice
NaCl 75 g L.75 G
NaHCO3 1.25 g

KC1 0.75

WATER Liter Half Liter
PREPARATION A ant \ oeking Instant
COLOR rless | ale white  Cream
SMELL = ooked rice Fried rice
TASTE - : Sz Salty
SHELF LIFE apprgi. 2 fycansi 2 -4 Weeks 6-8 months
STABILITY OF ' ] 10-14
SOLUTION IN HOURS

COST IN Taka 3.00

2.6.2. TABLE 5.
IFFERE

o

' Om ORS SOLUTION FROM

G-ORS ‘ %JW E”HT@.R-ORS

Half Lite;ﬁhater HalfgLiter Wager Halfg jiiter Water

. AAARIN TYPNB NI

G-ORSq R-ORS

Mix Mix Mix
~ *Cook with Stirring -
= Till boiling -
- Cool and -
- Add Salts from =
- Another packet -
w And mix -

* 3-4 minutes



2.7. Rice Based Food is Better than G-ORS:

Rice based food formula has been demonstrated
better efficacy®**** than G-ORS. So, the efficacy of rice
based food with G-ORS has importance. But two studies did

not observe any difference between G-ORS with feeding and

G-ORS without feeding*¢:®

2.8. Continuation™of Feed: 1-mmended with ORT:

ORT and iG] |ane ?k.—ﬁtial for diarrhoea

management. Ricgfbg .=,/ OWHlea beneficial impact

on diarrhoeal q the comparison of

efficacy between R tfood is important. If

G-ORS+food can shg acy, than the use or
switch over to R-0O ile. One study** (2x2

factorial design) G-ORS+food, R-ORS, R-

AY
oF iﬁ ORS in adults with

ORS+food. Ands ;;"'”"‘“———‘f_‘__“_‘ SS+“Rot potentiate the
efficacy of eltqﬂr g1
cholera. But R- QBS with or 1thout food substantially

reduced thﬂsu%l ’ﬂt%ltﬂ%%ﬂ Ea»ﬂSinth or without

fooe..

The next study®® observed that stool reduction in
children with cholera during the first 24 hours for R-ORS
group was less compared to the G-ORS group. But in next 24
hours, when food was given to both groups, the G-ORS group

showed more stool reduction than R-ORS group. The study did
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not compare the total stool reduction. Since, the R-ORS
group had already substantially reduced stool volume in the
first 24 hour and leaving little scope to show stool

reduction during the second 24 hours when the G-ORS group

eduction following the

,7 &me evidence that more

food intake is 'ﬁeal baged ORT"57-33,

These two studjy to. show the comparison of

impact of ORS on » they withheld food

showed significant

introduction of fo

for 24 hours to & o ORT . Also, both the
studies observed l,and ORS on cholera but
not on other water iry ¢ The sed the R-ORS, which
has 4 drawbacks. An the efficacy of Pc.R-

ORS+food was better;; ood*®*. But it used two

different :c,;;;:@;:;;;;‘:;:;_:.:;:.:;wg‘-' also introduced

food at dlffereﬁ - : m Though it showed

Pc.R-ORS was bets.er than G- ORS but the result was not

convineing ﬁ*ﬂ%}@ 'Vl%l&ﬁﬁf%ﬁl\’] l ‘5

A recent trial?® studied Pc.R-ORS based on high GP
and G-ORS with the early introduction of food on non-
cholera watery diarrhoea of children aged 3-18 months. The
study found better efficacy of G-ORS+food than Pc.R-
ORS+food. It observed comparable efficacy during the

initial rehydration phase and identical onset of food
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intake. The study used Pc.R-ORS with high osmolarity (56%
of rice converted to GP). Therefore, the efficacy at
initial rehydration and onset of food intake were

comparable with G-ORS. And when food was introduced, Pc.R-

ORS showed less efficagc G-ORS. These findings are

different from preWwks f;, ' . These three studies

%han G-ORS at initial

when food was

observed better € Ker

rehydration p '

introduced, thegfiighsg qore ORT intake and
~-d due to greater GP
load (50 g/l) wij i ..“‘ group compared to the
G-ORS group (20 g/f 7 ‘:é 4 lies showed that glucose
3 and absorbed in children
with diarrhoea®®’ Lo thiSs dy*® the higher load of

glucose from 'g--tﬂ'_-'f'_’f‘f:“‘,'f‘,m““-'-'-u; osmotic load

than the gluci&e O eqqantly reflected the

impact of Pc.R-QRS, by showipg less efficacy than G-ORS.

Though thﬂxu—,gl %‘l&]ﬂ%}iﬂﬂ’mﬁ but the study

included subjects with Mistory ofaG-ORS usage
ARIANN I ANINYTNY
Still, the impact of ORT with feeding on watery
diarrhoea is uncertain. One study said that R-ORS with or
“without food is better than G-ORS with food in cholera*:.
Another study said that R-ORS is better than G-ORS in the
first 24 h. But when food is given, G-ORS is better than R-

ORS**. But the last study showed Pc.R-ORS with feeding is
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less efficacious than G-ORS with feeding in acute watery
diarrhoea®*. The meta-analysis®® found less stool reduction
for children with R-ORS on non-cholera watery diarrhoea
than cholera. This issue needs to be addressed whether R-

ORS with food has any bettex ,impact than G-ORS with food on

2.10. Testing OF

ﬂngith Feeding on Non-

Cholera of U-5s: trial is essential

to determine and Pc.R-ORS with low

GP +feeding vs. ¢ watery diarrhoea of

U-5s.

AULINENINEINg
RIAINTUNNINIAE
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3 LITERATURE REVIEW

3.1. Status of glucose oral rehydration salts (G-ORS) :

The origin of glucose-oral rehydration salts (G-

ORS) started from the of carrier glucose which

sodium and water from

—‘.
v%pace“'”. The G-ORS

for correct case \‘:: diarrhoea has been

L) ¢ >
recognlzed worldgfv // “the b \w rrently available
eY ) \\
intervention to rgluge / ‘—*‘ul y*®. Millions of
l’rf -
packets of G-ORS affejs p “ Sby 1

developing countrifs t’%"%

disease (CDD) progrz: Jriaey

accelerate the co-t

the intestinal lu

‘\'« O and UNICEF in the

h trol of diarrhoeal
.
- ha be vigorously promoted

to make G-ORS access 4"'3 -l'_;}é’ eedy population by the

year 2000. ‘;—- —_::-,-—-*-—-’-*—?v- e agencies are

providing G-ORS Ba o@ng countries with

technlcal assistange to 14 countries to produce adequate G-

o 1 444) AN YN W) AT orioe ot son

government organlzatlons dNGOs) axne, producin@Jtit.
ARIANNIUARIINE IR Y
It is understood that, packet G-ORS though effective
and desirable is not easily available and accessible to the
population at risk. Due to logistic constraints and cost,
the supply of it falls far below the total demand. During
1992, the global production of G-ORS reached two-third of

it’s target production by the year 2000. Also the main
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indicators to assess the ORT status are very poor. During
1992, the population with access to ORS was 73% and use
rate of ORT was 21%°. These figures point out the
ineffectiveness of current approaches and activities to

the users /mothers often do not

//: arrhoea and dehydration,

'the diarrhoea stop or

promote ORT. Moreover,

understand the relati
and their primary

'stool form earli It 1e difftaenlt to

convince the u because 1t neither

reduces the the duration of

29+31

diarrhoea ~\;uobably account for

the widespread tidiarrhoeal drugs’ and

antibiotics®. A s goldimanagement of diarrhoea

in Bangladesh revealéa that of diarrhoea cases use

J‘Wgﬂzaﬁ .
indiscriminate '

-

Cl

(Y |

3.2. ALTERNATIQL ORT: Severa alterﬁﬁllve ORTs have been

recvsisidl qﬁﬁﬁﬁﬁﬂﬁ gPyrrg e
20 RSN TN TR

glycin&- ORS was tried and found to reduce stool output in

64-66 Byt the cost has restricted its

diarrhoea and was safe
feasibility.
3.2.2. Sugar-ORS: The use of sugar-ORS (replacing costly

glucose with sugar) was studied and found to have

comparable
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4

efficacy in terms of rehydration and recovery with G-ORS®’
in cholera and other severe diarrhoea of adults. A double
blind study compared it’s efficacy in rotavirus diarrhoea

of children®. It was suitable for poor countries®® but its

short shelf life due t olor has restricted 1it*s

practicability. ' es osmotic diarrhoea.
3.2.3. Sugar sal start of diarrhoea
treatment at hg 3 L ce I llsease burden and
mortality from d

a cheap homemade

ORT, the efficac

) and salt (common
salt) solution (SSg) € treatment of watery
diarrhoea of adults® SSS in comparison to

G-ORS lead to its promoeicr mmunity level with the

training of mo #___'_ ———————————— 7 7-,4 ioners™. At the
same time, to m@e a $ O S@, several devices

were developed e.dg . msfea spoon ﬁecn.al spoon, ‘pinch and

scoop’ TheﬂDuﬂgmanj Elf] Qeifor developing
countries. But the chance® of éﬂa.\nd to be
very h%hwjﬁﬂm am‘ i&lﬁnﬂﬁi though
WHO still suggests its use with salt 3g and sugar 18g per
liter of water?®. In rural household condition, this recipe
cannot be used due to unavailability of measuring scale.

Some countries are now using SSS by ’‘pinch and scoop’

device’?.
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Neither the Sugar-ORS nor the SSS show any
demonstrable improvement over G-ORS in reducing stool
volume and duration of diarrhoea 3°*2. Therefore, users
cannot be fully convinced of the value of continued use of

sugar based ORT. The osmolarity of glucose is 111 mmol/1l.
| WRT have a problem of high
1 A the lumen of the gut
‘
from the vascular sosehgre is chance of mixing
srrore’ =, that nertonie. solution leading to

more purging. 2 4 - \\

3.3. STUDIES OF CEFO

Both the sugar and glu

osmolarity to draw

3.3.1. IMPACT OF CEREALSON DI

e

The first reporte ice water (thin fluid

from cooked ;:'Vr_-_————--mh—w _aration from rice
approximately ﬁntal g/c oﬁ ORT solution) on

diarrhoea was stddaéed in 198@usat Singapore”™. 67 infants

were rando@lyu&geqﬂ EJCY] iawcgllzlﬂcjltrolled Trial)
for ric t reatment’! and 63 @or G-ORS.@Both groups
were aﬁﬁ]a&ﬁj Nh]llys] ﬂg\ﬁ'ﬂ by day 5.
The rice water group had significantly less stool freqguency
from day 1 to day 4. The author suggested the prospect of
combined rice and standard electrolytes in the treatment of

childhood diarrhoea in poor developing countries. (Table

6a)



TABLE 65.. CRITICAL REVIEW OF RICE-BASED ORT AND G-ORS

17

FACTORS CLINICAL STUDIES
STUDY YEAR: 1980 1981 1982 1982-83 1982-83
Author Wong Molla Patra Molla Molla
Country Singapore B.desh India B.desh B.desh
Reference 7.3 12 15 38 38
STUDY DESIGN: R R R R R
n/n 67/63 59/65 26/26 84/101 85/72
RICE-BASED ORT Rice water PC.R-ORS R-ORS R-ORS
rice in g/1 57 pop 50 80 80
GLUCOSE-ORS G-ORS G-ORS G-ORS
glucose in g/1 20 20 20
CO-INTERVENTION - -
BASE LINE COMPARABLE: =, yes yes
age : @0 “nHH‘SQ mo <10 yr >10 yr
sex bath both both
Pre-Study Diarrhoea Ti <24 h <24 h
DEHYDRATION: mild no no
moderate yes yes
severe yes yes
CAUSE:V.cholera yes yes
E.colil yes yes
Watery diarrhea yes yes
OBSERVATION days 2=3 2-3
CASES EXCLUDED yes yes
OUTCOMES:
ORT intake : yes yes
Food intake .~ -  no Nds no no
Frequency of stog] S no no
Stool output : yes yes
Urine output !ﬂ no no
Dehydration . - -
Duration of dlarrheqt yes yes yes
Weight chang % yes yes
BLOOD: Serum spaxu El ’J 1,] EJ ﬁ w El’if] i - -
Sodium o no
PotaSﬁm no
COMPLICATION no no no no no
CONCLUSION:R-ORT=G-ORS
R-ORT better yes yes yes yes ves
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3.3.2. Clinical Studies of CB-ORT from 1981 to 1993:

L. The second study of CB-ORT was conducted in 1981 at
ICDDR,B, hospital, Dhaka, Bangladesh'®. The study selected 126

adults and children with acute diarrhoea due to V. cholerae

or E. coli having moderate ,to severe dehydration. One group

was treated with st J‘ﬂind another with R-ORS (30

g/l) . The outcome meas! 1 the first 24 hours in
X ——

terms of stoolf ] _\ TEI

serum specific “gr D \§

ntake, urine output,
hﬁ\ is sugar content of
stool, weight (IV fluid infusion
after ORT). Th :ihully treated patients
were 80% for ch c¢oli in both age groups.
There was no differ f::- odtput and ORS consumption

for adult cholera, Tildren with cholera G-ORS

consumption wasym i stool « wfs slightly more. It
- LY s
was not clear, *—"'r Jr" was corrected?. Did

they use any IV Elr ipitial dehydratioiﬂ The study concluded

that R-ORsa]auﬁﬁ?lﬂ ﬂa%"w ﬂoiisn ﬁrable 6a)
2. Q Wﬁt&ﬁﬁlﬁfﬁ]ﬂﬂﬂ]ﬁ?ﬂﬂﬁﬁsns G-ORS

was dorle in 1982 at Calcutta, India®®. Pc.R-ORS was made from
pop rice (precooked). This was a RCT with 26 subjects in each
group, aged between 3-59 months and admitted with acute
watery diarrhoea from V.cholerae, E.coli and Rotavirus
diarrhoea with moderate to severe dehydration. The study was

not blinded. One group was treated with G-ORS and another
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»

with Pc.R-ORS (50g/l). The management of initial rehydration
was not clear. In the first 24 hours the stool output and
ORT use was less in the Pc.R-ORS group than in the G-ORS
group. All patients recovered within 72 h. The mean duration

of diarrhoea was less and w

ht gain was more for the Pc.R-
ORS group (Table 6a) 1??

3. Between De 983, during a cholera
outbreak, 342 a \\\ moderate and severe
dehydration we .}14 [ C ~ ent department of
ICDDR,B3*. This 75% of patients were
moderately dehy had cholera. After
initial rehydratidn 'nu ~ ehydrated patients, they
- R-ORS (80g/l). The study

analyzed the dawa Ehe™stool output in the

1st 24 hours 5@, J}Jldren in the R-ORS
group and_consumiﬂion of the R-ORS solu&ion was less than the

G-ORS solu j{ﬂﬁ %;ﬁﬁw :ﬂ:jtay war Elightly

less for thqu group than the roup Table 6a).
QW’W&NﬂiﬂJ umfmma t
To know the efficacy of traditional rice food
(congee: boiled fermented rice) based ORT, a RCT of rice
water, R-ORS and G-ORS was conducted from March 1983 to May
1984 at Bombay, India®® . The author recruited 50 infant aged
under 6 months with acute watery diarrhoea. The interventions

were rice water (rice congee Table 6b) , Rice-ORS (rice



TABLE 6b. CRITICAL REVIEW OF CEREAL-BASED ORT AND G-ORS

FACTORS

STUDY YEAR:
Author
Country
Reference

STUDY DESIGN:
n/n

CEREAL BASEED ORT
cereal in g/1
GLUCOSE-ORS
glucose in g/1
CO-INTERVENTION

BASE LINE COMPARABLE:

age
sex

Pre Study Diarrhoea
DEHYDRATION: mild
mode

severe

CAUSE:V.cholera
E.coli
Watery diar

OBSERVATION days

CASES EXCLUDED
OUTCOMES:
ORT intake

Food intake record

Frequency of steo
Stool output %=
Urine output
Dehydration

Duration of dia

Weight change

20

- L ———

MW§$ﬁﬂ8?ﬂ%ﬂ?ﬂ81ﬂi

Potas
Blcarbo ate

COMPLICA ION

CLINICAL STUDIES
1983-84 1983-84 1983-84 1983-84 1985
Mehta Mehta Alam Alam Mohan
India India B.desh B.desh India
.39 39 40 40 74.
R R R, block R, block R
50/50 50/50 26/26 26/26 25/25
R-ORS W-0ORS R-ORS
50 50 30
G-0ORS G-ORS G-0ORS
20 20 20
food food -
yes yes yes
1-8 yr 1=8 yr 3-18 mo
both both both
<72 h <72 h -
o no no
es yes yes
yes yes yes
yes yes no
yes yes yes
3-4 3-4 2-3
yes yes -
yes yes yes
Les yes yes
- yes
T yes yes
| yes yes yes
yes yes - - -
yes yes -
no
yes

CONCLUSION:CB-ORT=G-ORS

CB-ORT better yes

yes

yes

yes



i § v :
HaayAna Ui msg

PIAINT ALY 40y

21

congee with standard salt Table éb) and G-ORS. Congee was
used to dilute milk but not the G-ORS. The study concluded
the superiority of congee based ORT in reducing stool
frequency , stool volume, and increasing weight between

admission and recovery and less duration of hospital stay

yl food preparation but not
ébad smell. So it’s role
—

than G-ORS. Congee is a_

a generally accepte

5« To explo r cereal based ORT,

a RCT (block d reatment groups and 26
was conducted between
ification was done on
aetiology of and non-cholera). The

interventions were p ed (wheat) W-ORS, R-ORS

and G-ORS. Theig: ---------------------- —¢ "E#-n and stool output
were less in W—EFS Zhsle = tqa G-ORS group in the
first 24 h with a €imilar trendyin the next two 24 h periods.
one aucacidf] 14 Bl WS VML) Bhdi-cns ana mone.

The studﬁéilowed the c ani of sto@id output flor consecutive

RSN AN LL. cnsreren

excludlng the under one year age group. The study explored

2 days

the possibility of alternative cereal (other than rice). But
the enzymatic treatment of wheat added more cost and
distorted it’s physical properties. The starch of wheat was

hydrolysed to glucose (3%), maltose (60%) maltotriose (15%)
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maltosaccahride (15%) and fructose (2%). With a 26 cases in
each group and sub grouped into cholera and non-cholera
groups, the authors showed the significant difference
between cereal based groups (W-ORS and R-ORS) and G-ORS for

stool output and ORS intake on days 1, 2 and 3. Though not

significant but almo ent trends of less stool

output and ORT inta RS group as opposed to
the W-ORS group. to the hydrolysis of
95% wheat resul — of W-ORS. It needs
further investi
6. Another RS was tested on 25
infants (3-18 mo The non-cholera
diarrhoeal outcomes were. e in both groups in regards
to safety, eff .:ﬁ' study used small
amount of rice ;!f_@; - CRS solution and

found a equivaljﬂt stool output and JﬂT intake (efficacy)
compared to ﬁ 3“?1 1stent wiﬁh the
1st study o@'n ?ﬂilﬂ 20 rlc (Table 6b) .
AR éNﬂ‘iﬁlJ SJVH’JV]EH& t

han et al repeated Pc.R-ORS and explored the
possibility of mung bean based ORT. They conducted a RCT with
a three treatments design on children between 3 months to 5
years with acute diarrhoea and moderate dehydration®’. The

interventions were Pc.R-ORS (pop rice 50 g/l), Mung bean ORS

(60 g/1) and G-ORS (20 g/l). (Table 6c).
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TABLE 6c. CRITICAL REVIEW OF CEREAL-BASED ORT AND G-ORS
FACTORS CLINICAL STUDIES
STUDY YEAR 1986 1987 1988-89 1990 1991
Author Bhan El-Maugi Felipe Martinez Pietschinc
Country India Egypt Mexico Mexico Mexico
Reference 47 41 52 53 54
STUDY . DESIGN: R R, block R R R
n/n 31/33 30/30 22/ 35/35 70/48
RICE-BASED ORT R-ORS R-ORS Rice Rice Rice+Low Na*
rice in g/1 0 50 gruel carrot
GLUCOSE-ORS S G-0ORS G-ORS G-ORS
glucose in g/1 20 20 20
CO-INTERVENTION / no =
BASE LINE COMPARABLE: yﬁyes - yes
age 4 —8 mo <5 yr 3-48 mo
sex me both both
Pre-Study diarrhoea Ti h 7 day - -
DEHYDRATION: mild e yes yes
moderate 7es yes yes
severe no no
CAUSE:V.cholera = =
E.coli - -
Watery diarrhe yes yes
OBSERVATION days 1-3 1-3
CASES EXCLUDED no =
OUTCOMES:
ORT intake = / = yes
Food intake record S A £ = - -
Frequency of Stﬂh o - -
Stool output yes vyes ————% yes yes
Urine output - -
Dehydration yes yes
Duration of diarr ye - -
Weight change yes yes - -
BLOOD: Serum s = -
smwﬁu81ﬂﬂmﬁwaaﬂi- :
Potassi = -
Blcarbon e yes -
COMPLICATIQN no
CONCLUSION:CB-ORT=G-0ORS
CB-ORT better yes yes yes yes yes
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The outcomes were that more serum Na*, K, Cl°, HCO, , glucose
achievement and less purging were noticed with Pc.R-ORS than
G-ORS and mung bean ORS but not recovery by day 3. Though not
significant but the findings were not consistent. Because

less purging for the Pc.R-ORS should have a trend of earlier

recovery and more purgingif e mung bean ORS should have

semisolid food was
.—J

* All these contrasting

delayed recovery.
significantly morewi
findings suggests “‘x re subjects.

8. A RCT of pef e .;.{-,sniage and dehydration)
of R-ORS (50¢/1) ted on 30 cases in each
ed between 4-18 months

for outcomes of acut q i ¥ duration of diarrhoea,

frequency and volume _): /M intake, vomiting frequency

were less andmore  we -'.::;.-.;_.:_'.;" he R-ORS and were
— )
significantly di ere .-' (Table 6c)

9. In Mexiﬂugﬁc}%g ﬂcﬁlw Ed!ﬂ(ﬂc% solution, G-ORS
by mouth, G-ORS by naso-ggstric infusion) was,done on total
66 1naan@iﬂ f]sirmu%r]}w yaﬁ gserved the
s1gn1f1cant reduction of stool output and dehydration with
the rice powder solution compared to the G-ORS. Subsequently
another study tried a traditional rice gruel and compared it
with G-ORS in a RCT on 70 U-5s having acute watery diarrhoea

53

with mild to moderate dehydration The rice solution group
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required less time to rehydrate with less stool output.
Another study found the similar efficacy with a traditional
éarrot—rice viscous solution comparing with low (55 mmol/1)
sodium and standard sodium (90 mmol/l) G-ORS**. The findings

of both studies®'** which used traditional rice gruel have

1 food based fluid for the

ﬁry diarrhoea (Table 6c).
m—
—

ls as a base of ORT,

encouraged to use the t

treatment of childre

1.0 To find o

a 7 cells trial years with moderate

severe dehydrati Cween 1984 to 1985 at

ICDDR,B**. The co RS wand study cells were
Rice-0ORS, Maize-OR -ORS, Sorghum-ORS and
Potato-ORS. The dlg ti urniip 00d based ORS was assessed

-.

by stool pH, pre and _pest: éir:, is of glucose content and

AiOIe with G-ORS. The

= qﬂ all food based ORS

ostlarlty and e e ety
V.

stool output waiﬂs gr

than G-ORS. (Tablq- d)

ﬂumwamwmm

: X The effectlvenessfof WheatzORS in early treatment of
sncanc b RS kR0 LU L8 ’llyﬁn%Jwelght gain
compared to the control G-ORS in Ethiopia’. A RCT at Nairobi
Kenya, with maize based ORS and G-ORS was conducted on acute
diarrhoea of children with mild to moderate dehydration and
concluded that maize-based ORS was more acceptable and

duration of diarrhoea was less with earlier discharge’®



TABLE 6d. CRITICAL REVIEW OF RICE-BASED ORT AND G-ORS

FACTORS

STUDY YEAR:
Author
Country
Reference

STUDY DESIGN:
n/n

RICE-BASED ORT
rice in g/1
GLUCOSE-ORS

glucose in g/1

CO-INTERVENTION

BASE LINE COMPARABLE:

age
sex

Pre-Study Diarrhoea Ti

DEHYDRATION: mild

moderat
severe

CAUSE:V.cholera
E.coli:

watery diarrhea

OBSERVATION days

CASES EXCLUDED
OUTCOMES:

ORT intake
Food intake

Frequency of stool e ——

Stool output
Urine output
Dehydration

Duration of diarrhea

'~ Weight change

mwxﬂﬁﬂus%ﬂangwaﬂﬂi_

Pota551um

COMPLICATI

CONCLUSION:R-ORT=G-ORS

26

CLINICAL STUDIES
1984-85 1986-87 1992 1985 1986-88
Molla Kenya Razafind- Khin-Mung Alam
B.desh Kenya Madagascar S.Korea B.desh
42 43 45 55 44
R R R R R
37/42 51/52 82/68 24/24 42/47
R-ORS R-ORS R-ORS Rice+G-ORS Food+G-ORS
50 50 150/ feed normal
G-0ORS G-ORS G-ORS G-ORS
20 20 20
ood no no
s yes yes
6-36 mo 2~5 yr 15=60 yr
both both
nourished <48 h <”4 h
=H no
yes yes
yes yes
yes yes
no no
yes yes
=2 2-3 day
= no
no no
yes yes no no
yes yes —
yes yes -
Q%’Iﬂﬂfﬁﬁu ﬂﬁnﬂmaa :
death no
yes yes
yes - yes yes

R-ORT better
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It has some similarity with traditional ’'Uji’ porridge, which
is used as breakfast, weaning food and diarrhoea treatment.
Subsequently another RCT was done with Maize-ORS, Millet-ORS,
Sorghum-ORS, Rice—ORSv(Table 6d) and G-ORS 1in 1986-87 at

Western Province, Kenya®*!. The findings were consistent with

the previous study*? his, a RCT of maize-salt

solution (MSS: Maize po© NaCl 5 g) compared to

stool output and g . )f “diarrhoea ‘e@mpared to the G-ORS
group. The finding§ heye ffw“'.;f onduct a community
dy of Sorghum-ORS on

6-24 months old infi@nfs w wWatery diarrhoea showed less

12. In.Madagiigii—;liiliiélw shec L#1dren.were treated
by R-ORS (50g/1) iﬂd -OF qae outcomes in terms

cf weight gain, and mortality were similar. But the R-ORS

reduced the ﬂ ug‘xfg%g na w&lﬂd‘i
o REIAN QiﬁLlLLWI ANHAAL, o ons on

diarrhoea, a RCT on 2-5 years children with diarrhoea of V.
cholarae was done in 1985°. 24 subjects for study group and
another 24 for control G-ORS were included. The stool volume
and diarrhoeal duration were less for G-ORS group in first

24 h but Wt. gain was more for boiled rice with G-ORS group.
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The study did not compare cereal based ORS but showed impact

of cereal with G-ORS on diarrhoeal outcomes (Table. 6d).

14. Since, ORT and feeding are essential and recommended
for diarrhoea management and also rice based food showed

impact on diarrhoeal outc The efficacy of R-ORS+food

vs. G-ORS+food has i gladesh (1986-88), a 4

cells comparison : ﬁORS, R-ORS+food) in a
RCT on 182 subje:;s'ﬂﬂﬂff d F;‘\\;;? does not potentiate
j A YR based ORS in adults

\ food substantially

hose of G-ORS with or
without food. R-ORS ; 1 73,_ ntroduction of food) group
showed better effica 1an ‘:7_ 008 group (Table 64 & 6e) .

angladesh and observed the

i)

The next study waS-coggg?;gu
impact of ORT . ji'ss. In a RCT with
93 boys, either R - OF -iﬂen in the 1st 24 h,
then in the next 2% h period both groups were given normal

oot na oxfi 48] R BRTIHA R o socare s

less stool odﬂput were related w1tq=Fhe R-ORSggroup in the
1st 24 q WMﬁlﬂ ﬁ&qu@g mgtaaarguctlon was
51gn1f1cant1y less with G-ORS+food than R-ORS+food group.
But the study did not compare the total stool reduction and
total ORT intake. Also the comparison of onset of early food
intake related to ORT was not done because food intake was

withheld for 24 h. Since, R-ORS group has already (Table 6e)



TABLE 6e.

FACTORS

STUDY YEAR

Author

Country

Reference
STUDY DESIGN:

n/n

RICE-BASED ORT

rice in g/1
GLUCOSE-ORS

glucose in g/1

CO-INTERVENTION
BASE LINE COMPARABLE: ,"‘"‘
age

Pre-Study Diarrhoea Time

DEHYDRATION:

CAUSE:V.cholera
E.celi
watery diarrhea

OBSERVATION days
CASES EXCLUDED

OUTCOMES :

ORT intake

Food intake
Frequency of stool
Stool output
Urine output
Dehydration
Duration of diarrhea
Weight change

Bic
Chl

Urea
COMPLICATION

moderate

A

CONCLUSION:R-ORT=G-ORS
R-ORT better yes

CLINICAL STUDIES

CRITICAL REVIEW OF CEREAL-BASED ORT AND G-ORS

29

1986-88
Alam -

B.desh
44

R

46/42

R-0ORS
50

Food+G

2

‘;es
B ="

1986-88
Alam
B.desh
44
R
46/47

no

Y

s s A UEANYNINEINS

Potassium

yes

Z

1986-88
Alam
B.desh
44

R
47/42

Food+R-0ORS

50
0

2

no

yes

1986-88
Molla
B.desh
56

R

47/46

Food+R-0ORS
50

00d+G-0RS Food+G-0ORS

20

no
yes
<5 yr
male
<24

yes
yes
yes
yes
no

yes

2=3

yes

yes

ATUINIINAY

yes

1987-88
Santosham
Egypt

48

R

49/50

G-ORS+RF
rice food
G-0ORS+SF
20

no
ves
3-18 mo
both

<7 day

yes
yes
yes

no
yes
yes

=7
yes

yes
no
yes
yes
no
no

yes
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substantially reduced stool volume in the 1st 24 h and
leaving little room to show stool reduction on the 2nd 24 h
period when G-ORS group showed significant stool reduction
following the introduction of food. The study did not report
the comparison of combined impact of ORS and food. Because,
it withheld food for tk Also both the studies*¢ ¢
observed the impac on cholera but not on

other watery dlarr studies used the R-

ORS, which is c

15 ¢ In Egyp four cells RCT was

done on 200 inf 'm. 5> 18 months old and

.r.., ) O.m- bea with dehydration®®

-r-i
The treatment regimens ‘fh--‘ -

hospitalized due t

e 6e & 6f).

GROUPS ~ REHYDRATIC N AND —MAZIX NTENANCE PHASE
' : .\J 25 h to recover

G-ORS+Soya based TSI G-ORS+SF
G-ORS+Rice based Food G-0 C-ORS+R| G-ORS+RF
R-ORS+Soya based ggod R-ORS R-ORS R-ORS+SF

G-ORS+Preco ' G-ORS. ®/G-ORS+PR G-ORS+PR '
La lﬁ
The initial %khydration was done w1t the G-ORS for 3 groups
s
= R RN FIAN TR =

instantly dissolved in water (50g/l) but its osmolality was

not mentioned. In the maintenance phase the control group was
given G-ORS+SF (lactose free Soya based formula, 200 mmol/1)
a 2nd group was given G-ORS+RF (rice based formula, also a
precooked rice, 175 mmol/l), a 3rd group G-ORS+boiled rice

(precooked rice, osmolality not mentioned) and the 4th group
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TABLE 6f. CRITICAL REVIEW OF RICE-BASED ORT AND G-ORS

FACTORS CLINICAL STUDIES

STUDY YEAR 1987-88 1987-88 1989 1990 1990-92
Author Santosham Shantosham Daniel Lifschitz Fayad
Country Egypt Egypt Peru Peru Egypt
Reference 48 48 49 50 16

STUDY DESIGN: R R before after before after R
n/n 49/50 49/50 16/16 8/7 230/230

Rice Rice R-ORS+fooc
rice GP rice GP rice GP 5¢
Glucose Glucose G—-0ORS+Foo¢

RICE-BASED ORT
rice in g/1
GLUCOSE-ORS

glucose in g/1 = 20
CO-INTERVENTION no no
BASE LINE COMPARABLE: yves no

age 4 mo 2-4 mo 3-18 mo
sex both male
Pre Study Diarrhoea day - <7 day
DEHYDRATION: mild yes yes
moderate yves yves
severe no yes
CAUSE:V.cholera = =
E.coli = yes
Watery diarrhoea yes yes
OBSERVATION days 3 2=7
CASES EXCLUDED no yves
OUTCOMES:
ORT intake — no
Food intake L = no
Frequency of stool - -
Stool output i = no
Urine output - -
Dehydration = - -
Duration = _no
Weight change = no
spﬂumwsmwmm : :
yes yes - -
Pota551um =
’Zﬁﬂﬂfr‘im lJW]’J :
COMPLICATI _ no
CONCLUSION:Rice GP=Glucose = yes yes no

R-ORT better yes yes . = no
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R-ORS+ SF. The study concluded that infants who were given
the R-ORS had reduced stool output compared to the control
group. Feeding with the boiled rice or the rice based formula
was as efficacious as the R-ORS alone. The next efficacious

was the soya-based lactose free formula. In this study

design, the R-ORS was onl

in one group but thewboiled ,‘Hﬂ the rice based formula
—d.

were given to anothe C-ma enance phase. How did

3 ,KH\;-e types of rice were
R, J

S e of rehydration.

the authors conc

comparable while,

16. A review ‘ ed 17 \comparison from 13
publications on Ri ' 5 " ‘ f which 3 studies were
not published and 2 Pc.R-ORS (rice GP). The

recently developed show the efficacy of

cereal. Becausé V;::::j: """""""""" = smical treatment can
change a substanl@al charaect - ; arcﬂby breaking down the

starch in to GP and glucose®®. Before using a Pc.R-ORS we had

to review 1@ u&g tﬂﬂnﬂﬁ wﬂqn ‘itherw1se we can
not expect_a d si ajg ﬁy concluded
that ta ﬂce a{ﬁj tﬂnﬁﬁfﬁﬁﬂﬁ on of stool
volume during the 1st 24 h of cholera patients but not on the
non-cholera patients. Also shorter duration of diarrhoea

was for the R-ORS on adults and children cholera were shown

but the duration of non-cholera was not shown.
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3.,3.3, ISSUES ABQOUT OTHER ASPECTS OF CB-ORT

1. CB-ORT AND FOOD INTAKE: There are some reports about the

increase of food intake is associated with rice or cereal

based ORT*’"*’"*°. Possibly this may be another cause of better
\

weight gain for R-ORS
. stability of CB-ORT
solution makes a ation. This is due to
fermentation. Mo at clinical setup it
is stable betwe '9-12 h in summer®®.
The current prac

n, since half liter

\ -t ORS in Bangladesh
would minimize th \\

solution is expecte d earlier.

3. OSMOLARITY, \f # tion containing

ve a She 0 mmolja) and less variable
solution os ﬁﬁ‘ ifﬁ entration more
energy can baﬂ gi ﬂﬂ tﬂglﬂ(i oea. The chance
of maki Wpiaqlﬂ ﬂﬁgﬂl pjwﬂairﬁ Ere rare due

to blochemlcal safety actors inherent to rice or cereal

50-80 g of rice

polymers®. Hyperosmolar solution containing more than 80 g/1

are too thick to drink.
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4. ROLE OF FOOD WITH ORT IN DIARRHOEA: Food is a vital part

to compensate the nutritional loss of diarrhoea. Which could
be attained through integrating ORT and dietary therapy?®-2:48,
Feeding during diarrhoea promote more rapid mucosal healing,

Leading to more rapid recovery from malabsorption. Studies

showed that digestion n of starch is significant

100

i infants™*, Dif t ; significantly digested

- = " ——
and absorbed even_jmea€lce phase O rhoea®?*., Application
of this concept #& poé \.\“r\»- home environment?¢.

g

Mothers can use arning ‘\» ough'practical training®?.

5 (79
'la-_g_v-b.g_;r'l RICE-ORS (based on rice GP)

3.3.4. INSTANT

The betterfef a,w.f i o f 1 iveness of R-ORS have

- X =5
-l

encouraged to develop. & PC.REORS that would instantly
"'Zi-'.l‘_.#:" ! y

o

dissolve in water oge polymer of rice is

used to make P ,ﬁf}ﬁ ol ; »* se, short chain and

long chain polw@rs. The proportion oi;nthese depends on the

B UERY 1) [rd i1

¢

AR ST IR e

absorptq.on on 16 chronic diarrhoeal infants?*. The rice GP
contained about 56% of glucose and short chain polymers.
After 1 h, the serum glucose was higher for glucose and rice
GP groups than corn GP group. To make Pc.R-ORS, the quantity
of GP in rice is critical. Increasing the proportion of GP in

rice, the efficacy of Pc.R-ORS would be closer or similar to
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G-ORS. Because the polymers are promptly digested by
intestinal enzymes, giving a higher amount of glucose and

osmotic load, which may be higher than G-ORS. (Table 6f)

2 . To complement cow milk based diet, carbon 13 enriched
rice cereal was developed W sed for the nutritional
management of infantsWwath : t&noea“. The before after

——
(pilot study on th il i PeasCprice) study assessed

the digestion an )f it inWe infants and found

that in 7 childr s well absorbed both

"a‘lw
Q

during diarrhoea the study did not

=

compare it with g

itz

i

!i ﬁﬁ

B Between Aug. 1782 in Cairo, Egypt, a

""

L [

RCT was conducted. 8 smonths with acute

watery diarrhoea y"“_ Ceu e 0 ORS and G-ORS for 7

days'®. Both grou were Yy fed aath rice and mixed
vegetables weanln ihod The &' ded that the G-
ORS group h El.lmuj ﬂiﬂiﬁnﬁake compared to
tﬁe Pc EJEj gain. The
base lla(ﬁj iﬁﬁmwjne pre stu Y perlod G-DRS

were consumed by both groups. Though not significant, control
group have taken more. Therefore, the inception cohorts were
not unique. Because, the intervention started with Pc.R-ORS
and G-ORS. The study did not mention the proportion of GP in

PCc.R-ORS, or its osmolality. Probably the study used Pc.R-ORS

taa21=an"
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having‘high content of GP in rice. As a result the Pc.ORS had
more stool output than G-ORS and average time of onset of
feeding was identical. The same study group did a previous
study with the precooked rice** and the R-ORS (both based on

rice GP) and observed better efficacy of both compared to the

G-ORS. Unless we kno ils of this Pc.R-ORS, the

result of their stud: ) ng. Overall, the sample
J_

size was calculate rence of total stool output

but the fecal o WS r hown séparately in rehydration

and in maintena

4. ' The reWi e/ : sntioned two recent
unpublished Pc.R- Hors are Mocchtar, et al
and Guiraldes, et . g ougk EDLINE’ computer search up

to 1993, There i adexed against their name

0 “ . 3
with precook ‘f””___“““__““”" Egﬂmnerc1al companies

'Galactina’ in 1tz- and 3 ‘amdﬁ}d’ in Pakistan have

AN LN TWENDT -, comnse, mhece
"R SNSRI R FRGE

Between 1981 to 1993 several clinical studies were

developed R-ORE&nThe process of enzymatic treatment put
more cost Eiu

conducted with cereal based ORT. But the rice-based studies
got maximum priority and mostly done. These studies observed
mainly the reduction of stool volume and reduction of

duration of diarrhoea. The two variables are directly



37

correlated. Therefore, when there is a reduction of stool
output on the R-ORS, there is a possibility of reduction of
duration of diarrhoea. Even several studies only used cereal
or rice and observed significant impact on stool
reduction®****. This is a key issue whether the user/mothers

’ /e using the R-ORS with the

e, then the use of it

can perceive the same e

onset of diarrhoea a

would likely be ?

3.3.5. CEREAL BASED GR7F £i

level.

ag Nu

8 The encou o'J’r;.',f o) ?\\ al studies®®?® led
to a feasibility >lution and observed
that rural mothersf® Pole {; Can! prepare a safe RSS*
(Table 6g). This was @& study to provided training

to mothers with the ice powder and salts to

treat diarrhoeé?%fui: ------------------- ' "fcg of this study was
that it did not momp e Sssmor G-ORS. Another
community study obsgexved the better effectiveness of RSS*.

AUEINBNINEINT

Follow1n this, a zﬁf or 2 years

(1983 aﬁ‘laﬁaimsuu;]}%tai ani control,
observed the effectiveness. The use rate of R-ORS was more
than G-ORS. The decrease of diarrhoeal duration and reduction
of chronic diarrhoea was associated with the R-ORS users3 3.
The study used twin packet of R-ORS, which had shorter shelf

life and needed cooking (Table 6g).



TABLE 6g. CRITICAL REVIEW OF CEREAL BASED ORT AND G-ORS
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FACTORS COMMUNITY STUDIES
STUDY YEAR 1983 1983-85 1986-87 1987-89 1991
Author Rahman Bari A Rahman Kenya PR Bari A
Country B.desh B.desh B.desh Kenya Pakistan
Reference 33 35 37 83 59
STUDY PERIOD 4 mo 2 yr 1 yr 18 mo 8 mo
STUDY DESIGN: Descriptive Prospect Prospect Prospect Randomizec
Cohort Cohort Cohort prospect
Objective Feasibility Effective Cost-Eff Effective Effective
Diarrhea episodes:n/n 945/0 2405 486/459 2500/3078 183/183
CEREAL-BASED ORT R-ORS MSS WSS
cereal in g/1 g 80 60 2 fists
GLUCOSE-ORS G- G-ORS G-ORS G-ORS
glucose in g/l 20‘—2...0 20 20
CO-INTERVENTION i Lng eeding Feeding Feeding
BASE LINE COMPARABLE L (: = es yes yes
age . 15 U-5s U-5s 6-59
sex ’ : both both
Pre-Study Diarrhoea Ti = <4 day
DEHYDRATION: no yes yes
some yes yes
severe yes no
CAUSE: Watery diarrhea yes yes
Bloody diarrhea yes no
OBSERVATION days 1—30 1~10
CASES EXCLUDED yes yes
OUTCOMES: —
ORT Use yes yes
Food intake = yves
Consistency of Stiﬂl yes yes
Frequency of stoo yes yes yes
Dehydration yes yes yes . yes
Duratlon of yes yes
S 4T A SHET =
Weight change yes yes
ORT : Sodium yes yes lves yes
yes
gene il ﬂ‘im mft’l’J TIEI’IG e ye
Chl yes
Glucose yes yes yes yes
COMPLICATION no no no no no
CONCLUSION:CB-ORT Feasible Better Not better Better Better
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3. Subsequently a cost-effectiveness study of R-ORS vs. G-
ORS in the perspective of study administration was conducted
in 1986-87%7. It was found that R-ORS was less cost-effective
than G-ORS. The study perspective was wrongly identified. It
was to be users perspective. However, R-ORS was not promoted

any more for community us

of diarrhoea. In thfs \\gss was more than G-

ORS®. Following thisfs ﬁq&;”‘ > Kenyan Government is now
. dhi i \ :
planning to incorpoge ﬁmég : CDD program (Table 69) .
A

\t\

g Afghan refugee children

i "J"
5 A home cllnlcal

repeated the sy '7;4 ution over

G-ORS**. 1In thi was significantly

more (84%) than t e G ORS (74% ). And failure of the WSS was

sl 40 FY BN FIEAYY - 2o o

preferred t WSS to 'us$ in ‘Afghanlstanq where the CDD
prose ) FARIAFUUBRAH B IR B o0

The health personnel were not rotated between two areas due
to social restriction. Another recent operational study in
the same community determined best health workers, users,
media of approach to users and method of training to treat

diarrhoea with WSS®.
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3.3.6. SUMMARY FINDINGS FROM RICE BASED ORT STUDIES

Total 22 clinical studies on Rice-based ORT are
reviewed and found 29 comparisons with G-ORS (Table 6a-6f).
Studies with only rice showed better efficacy of the rice

compared to the G-ORS73:3%:52:33.5¢, Studies with the

R-ORS!?:38-45.7* or the Pc.R-ORSE rice)®* with or without

co-intervention of fee -= DS stly better efficacy of

ORS*4-48:55. But stug e e ' ollowing the 1st 24 h
\ for the R-ORS and
he G-ORS®*®*. Only one
study with food+G-0O :' jal e * cacy in comparison to
: hat the digestion and

absorption of rice GP > comparable”'s". And last

clinical study f-v’”ﬂ*’if:lf.f: ficacy—¢ the rice GP based

ORS (Pc.R-ORS) co@ar S w1m1 early introduction

of food. Most of ghe clinical mparlsons showed better or

equal efflcﬂyufﬂ}w%%ﬁriﬂa&d’]ﬂg grawbacks e.g.

twin packet, short shelf ¥ife and meeds cookimg. It is also
not a awquﬁa imqualm ﬂ’l alEJ) does not
need cooklng but sediments promptly. Due to these reasons it
is not practicable in field condition. The Pc.R-ORS based on
rice GP (56%)*%3%° gives an instant solution and without
drawbacks except cost showed similar or less efficacy in

comparison to G-ORS due to its high rice GP and osmolarity.



41

3.3.6. TABLE 6h. SUMMARY OF STUDIES OF RICE-ORT AND G-ORS

(Efficacy: Yes, Equal and No)
Rice-ORT Rice-ORT Rice-ORT Rice-ORT Rice-ORT
Efficacy Efficacy Efficacy Efficacy Efficacy
Rice Rice Rice Rice Rice+Low Na+
yes yes yes yes
R-ORS R-ORS ,/// -ORS R-ORS
yes yes yes
R-ORS R-ORS R-ORS
yes yes equal
R-ORS . ' ) \Rice+G-ORS Food+G-ORS
equal ‘ \ -\-\\‘ equal
R-ORS -RF G-ORS+Rice
Yes yes
R-ORS+SF Rice G iide - Gl bcyR-ORS+food -
yes atiay ’
RSS -
Yes

Still, 5’1 l&'\ssue to find out a
low cost ORS h 1ng low osmolarity, better efficacy and

Ejlﬂﬁ"ﬁ ] a2 S
working g ﬂ ﬂzj jand priority in
research on low osmolar ©ORS for case managengnt in health

~QRRIAINITUNRINGIAY

Total 8 clinical studies on other cereals are

reviewed and found 15 comparisons. All these observed
better efficacy of cereal based ORT than G-ORS*0:42/43.47.75-78,

Total 6 community studies*"%:37.%%:% ywere observed
better effectiveness of CB-ORT including 4 R-ORS studies. One
study found that R-ORS is less cost-effective®” (Table 6g).
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3.4, THE STATE OF DIARRHOEA AND ORT IN BANGLADESH

Diarrhoeal diseases are still a major cause of
morbidity and mortality of U-5s in Bangladesh.
Approximately the U-5 age group has 4 episodes in each

year. About one third of all death in U-5s are associated

with diarrhoea. ut 260,000 died due to

diarrhoea. The c¢ mortality is 13 /1000
children®. The Center for Diarrhoeal
Diseases Rese Sort showed that death
associated wi oea is 19%, bloody

dysentery 18% in all diarrhoeal

death®.

=ndemic throughout the year
with seasond] (March-June) and post-
monsoon (Seg F___ Sutbreak of rotavirus

diarrhoea of ESS GECILE Ltk WalloeE @:ember February) . The

table 4 f %J.seases epidemics

which wexe experle‘ﬂ E’Tﬁ ﬁxﬂﬁ?] The geo-climatic

and&ﬁﬁo&ﬁﬁw ﬁmpj ﬁ\g@]pé’ nd impact in
(3]

the prevalence of diarrhoeal diseases ngladesh. In

addition the gradual deteriorating water and sanitation

aggravates the problem of diarrhoea.
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3.4.1. TABLE 7. EPIDEMICS OF DIARRHOEAL DISEASES IN
BANGLADESH 1974-91

TYPE OF EPIDEMIC LOCATION PREDISPOSING FACTOR YEAR
Cholera and North & South Flood & Food 72-74
Shigellosis Bengal shortage

Watery diarrhoea Barisa Classical strain 82-82

rought 84-85

Watery diarrhoea élone | 85
i ——

Watery diarrh : b 87

Watery diarrhosg #o # 2:: B : 88

Shigellosis

Watery diarrhog

obth-cast | |\ Cyclene 91

mdﬂ \\ *
[ C.x%* \\ the national oral

'i““??f*i t‘b G-ORS production in

With
rehydration progra
1979. Now under na produces 30m packets per
year. In 198% .unctioning”. The

r’

health facilitYﬂFu olo aﬂﬂreported that-3% of

diarrhoea casesy gre correc y assessed, 4% correctly

— LR V12N S WD S conimn ot onn

and. dletary therapy?® The househgld surveygrevealed that
93% %ﬁoglaaﬂﬂ im uﬂfw nﬂﬂsa E.L use ORT

(é—ORS and SSS), 38% can prepare correct ORT and 43% use
" indiscriminate antibiotics’. The high awareness and low
‘dse trend of ORT indicates the low supply of G-ORS and

ineffectiveness of both G-ORS and SSS.
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Therefore, a suitable ORT is essential with better
efficacy. It is estimated that currently only for U-5s
diarrhoea episodes, Bangladesh needs 310m of G-ORS packet
(19.3m U-5s x 4 diarrhoea episodes per year X 4 G-ORS
packet per episode). At the same time, the overall
}’v 100m i.e. one third of
! &irement of over-five

Moreover, the ORS

production of G-ORS

national requir

population 1is

requirement . and country needs

importing of eign currency. There

is a limitati and international

agencies to £ certain extent. In

addition, the r egonomic constraints might

7 | . - :
have impact on t es'ﬁlm-Eé ko® curtail or limit their
ST\ T
efforts. Alread g et ff been dropped from CDD

ability or civil war®.

program in 1992 ¢

Therefore, a smf su oul%)e encouraged to meet

= EE A Tandneans

ii Sin‘e 86,. D ,ﬁ Iu Fdflgapglal has been

rendering routine services to the diarrhoea patients mostly

by R-ORS® . Recently, this center has started optional
provision of R-ORS packet for diarrhoea patients on payment
to use at home, We can easily identify two major issues

regarding ICDDR,B policy:
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1. If R-ORS is not better than G-ORS, ICDDR,B is not
suppose to use it and
2. If users do not perceive the usefulness of R-ORS, Why do

they demand it? and why ICDDR,B is obliged to provide it?

At this s ,,!'-;hat R-ORS is feasible at
,J

re st at community level.

Still , there repe’ ole 2, page 4) some drawbacks of

~ g

clinical level

R-ORS. It 1s ~ owder, packed in one

packet and stan ~wpacket (twin packet).

\
\

Geneva for testing. But

It’s shelf life needs certain cooking

maneuver and co NICEF Dhaka, tried to
import Pc.R-ORS f
Bangladesh Governme_ e import permit due to its
high cost. 6_';;_;;:.?;;:‘—..'_;.;.:.:;.;;- low GP has been

developed by he .my of Engineering and

Technology (BUET)5. Which m1t19ates the demerits of R-ORS.

It 1nstaﬁ1u£l>(}anﬂ%ﬁw&l‘qﬁ§ shelf 1ife 6-8

months ana'I cheaper. Dugs to the Rchmca] process there is
o ERRARTIH HNRATBHARE e, 0100000
and fructose Table 5 & 6 show some information about of G-

ORS and R-ORS and Pc.R-ORS available in Bangladesh.

Therefore, a clinical trial is needed to determine
it’s efficacy to treat acute watery diarrhoea of U-5s in

comparison to G-ORS with feeding encouragement to each.
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4. CONCEPTUAL FRAMEWORK

4.3, FIGURE 1. ELECTROLYTES AND WATER TRANSPORT THROUGH THE
INTESTINE DURING NORMAL & DIARRHOEA PERIOD:

IMPACT OF BRECOOKED RICE-ORS AND GLUCOSE-ORS

NORMAL

BLOCD

Electrg v'
Wate

DIARRHOEA: Witho

k’..\ .
BLOQ I l 73 ‘t; BSTINE

Electrol@t -=" . u'\x rolytes
Water :

*’1&;;

Stool consistency loose
tool volume increases
oYe requency increases

CLINICAL Dehydrat ot

ASSESSMENT: Weight loss ;'
Urine o e gec

Less

'-r.,;——’“‘ X

DIARRHOEA: On G- Ol

‘gllcose ﬂlll mmol/l & 1 carrier
INTE NE

bﬁilil 2 carriers

Electrolytes | <———— Electrolytes
Water ——————> | Water
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.2. DIARRHOEA AND IMPACT OF G-ORS AND R-ORS;

In R-ORS, rice polymers exert 10 mmol/l and
provide two carriers to transport electrolytes and water

from the gut to the blood without osmotic penalty.

shorter duration glfeets - lier recovery from
diarrhoea. On k a'dients pass™less stool, so they
consume less ORAF. - . tiof salts and water
results in ea ) - ,- on \ an veight gain. Food
prevents malnu _ > id “with diarrhoea can

digest and absox Sof s given to diarrhoea

L —

4.3. Primar ,4--&'.:“‘,““"““*‘“"

e

To detg‘min : = a of@—ORS and Pc.R-ORS

on acute watery diaxrhoea for imary outcomes, we should

Eiret conﬂduﬂlhg ﬂfﬂm ﬂﬂgilja Diarrhoea

ARl N

per 24 hours is considered as diarrhoea. Therefore, the

consistency and the frequency of stool are important
features. Frequent passing of formed stool cannot be
considered as diarrhoea. Children on breast milk

sometimes pass loose stool (pasty stool) is also not
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diarrhoea. In most societies mother’s reporting of
diarrhoea provides a useful working definition?. To
determine the efficacy of ORT on non-cholera acute watery
diarrhoea, the volume of stool cannot be considered as
primary outcome. Because, in non-cholera acute watery

diarrhoea the stool r

pon is about 18% on R-O0ORS

y hough significant, this

amount of reducti o l@y significant®®. Also

compared to G-ORS i

L de \;_o‘- a primary outcome

because, one or \u of large volume are

sufficient Only the stool
consistency of a stool is considered
as the primary ou 2 0P sor nes. a loose stool may
reappear followiln 3 S T tool. Also, sometimes a
patient does not p -. stool for several hours

following a '

y— '}

Some ofmhe R-ORS studles compared the efficacy by

duration ﬂ ﬁﬁ?ﬁ]ﬁ mw ﬁ"" !jstay. They did

not incluBle the pre ‘admlss_lon dlarrhoea period to

QR TURAGRAGY roriane

was t ated as a baseline variable for comparability. Two

studies determined the efficacy of ORT by recovery®:3.
They confirmed the duration of diarrhoea on ORT by using
time to recovery (log-rank test). So, a recovery of a

diarrhoea (from the onset of diarrhoea to the ending of



49

diarrhoea) and duration of diarrhoea (from the onset of
ORT to the ending of diarrhoea) are the same outcome of
a diarrhoea if pre admission diarrhoea period is
comparable. This study includes acute diarrhoeal subjects

with short pre admission diarrhoea period (24-96 h). So,

taking the primary outeome fa€recovery is feasible. The
a formed stool hours®®***¢ and is
confirmed‘by he next 24 h. At
ICDDR,B hospi diarrhoea cases have
usually recov: use of R-ORS and
feeding?® by day 3 to compare the

efficacy of Pc f %_ ': ( \\u n be considered as

ﬂumwsmwmm
awmwnimumwmaa
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B OPERATIONAL DEFINITION

Diarrhoea: Mother'’s reporting of passing of 3 or more loose

stool in the last 24 hours by her child is considered as

diarrhoea.

End result: To detexr e & and secondary outcomes
| —

of objective, the o e i1l be followed-up up

to 72 hours. diarrhoea recover,

failure of ORT observed according to
definition.

Recovery of Diarr ormed stool and

confirmed by 0-2 fo EEs51 e next 24 hours or passing

no stool for 16 _houns féliowin onset of ORT.

Failure of ORT:IB Diarrhoes O 1nuesmmore than 3 days,
development of severe d radlbn cations sueh as
oedema, dis ucEJ jaﬂ\ ﬂiﬁie to persistent
vomitin :iafﬂ. ﬁ é’ or 24 hours
and dea@h ;Léélj mo YE;I:;T re dehydration

and/or complications following ORT), non-compliance and non-

cooperation/withdrawl from study (not satisfied with

treatment /demanding other medication with ORT) .

Drop-out:Causes not related to ORT or study procedure.
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6. RESEARCH QUESTION

Primary Research Question:

While managing Bangladeshi children aged 4-59 months

“‘iﬂiarrhoea by encouraging
éal setup:
— &

YW

Is Pc.R=0O 5

efficacious in i ; regove: ‘x\;
to each ather? ‘ 2 =8 \\\\\

While managing *1“;i i fgi dren aged 4-59 months

P or standard G-ORS

three in comparison

with non-cholera acule—wate diarrhoea by encouraging

feeding and ORTy « evaluation per 24

]
Tl

hours over a pﬂ’g._
1
| . , 1)
Is Pc.R-OR8 or G-ORS efficacious™n terms of less stool

‘i g
output, morﬂuﬁrEj ﬁtﬂa Wmﬂaﬁlier rehydration,
. less ORT intglke, earlier food intake, more food intake, less

¢

e T 0 HRATN YA G oo

each otl
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7. OBJECTIVES

The objectives of this study are to determine and to
compare the efficacy within 3 days of onset of Pc.R-ORS and

G-ORS with encouraging of feeding for 4-59 months old

PRIMARY OBJECTI

i x Recovery from

ays of onset of ORT.

Stool outpu

< I Urine output
4. Vomitus /24 h.
5. ORT intake

6. Onset of

T Food intakei'24 h.
TR ﬂﬁ?ﬂtﬁﬁ“ﬁiﬂ"l‘ﬂ T
and sevére

3 Wﬁ"ﬂ’?ﬁ’ﬁﬂﬁuﬂﬁﬁ’mmaﬂ

10. Dufation of diarrhoea from onset of ORT to end result.
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é. HYPOTHESES

H,: Pc.R-ORS = G-ORS
H,: Pc.R-ORS » G~ORS or Pc.R-ORS < G-ORS
8.1. Null Hypothesis ’
Children agg &ith non-cholera acute

watery diarrhoea

¢ comparable baseline.

They will be st Y ydration status and

will be randoml either Pc.R- ORS or

standard G-ORS. icouraged for early

feeding and will deriod of 3 days at
clinical setup. béth ORT in terms of
recovery, stool output¥s put, vomitus, dehydration,

ORT intake, food rrhoea and weight

i
I

!

v _

djtwnﬂ’! f]miull hypothesis)

the eff ms of more
“mja SA TN

recover tool output, more urine output, less

vomitus, less dehydration, less ORT intake, earlier food

gain would be -1-

intake, more food intake, less duration of diarrhoea and more

weight gain would be significantly better.
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