BANGLAQESH J. Gi CHILD HEALTH. 1987, VOL. 11 (4): 132-142

Special Articles .

Orai Rehydration Therapy for Diarrhoea
A M R CHOWDHURY?, } P VAUGHAN?

INTRODUCTION

The most widely researched and used treat-
wmeat for diarrhoea is fluid therapy to’combat or
daiash  dehydeation, There are two types of
duid therapy:intravenous and oral. The present
papet is a study of aral rehydration therapy but
vibicr methods will be briefly reviewed.

An impostant therapy for  diarrhoea is to
seutnue breast and/or other feeding during and,
folluming an cpisode and this may be combined
wih fuid and drug therapies. Continued feeding
dunng diarthoca helps avoid an adverse nutri-
uvaal effect and hastens quick recovery.

There are 3 number of anti-diarrhoeal drugs
which are promoted, but most have very lidi-
ted wcluluess in combating diarghoea. Antibio-
W may be needed in some types of diarrhoes,
such as cholera or dysentery but in mast cases they

sic not useful and wu many cases they can lead to

sdverse etfectst,

-

ORAL REHUYDRATION THERAPY (ORT):
i hikely that ‘rom time immemorial people
were prachicing oral fluid therapy for hydration
ot Laast in order 0 quench thursts,  In traditional
sovichies of Bangladesh and China, mothers have
been using rice soup for diarrhoea for centuries®

aud fice water s a traditional treatment for
sasirocitenitis in Indonesial,

- reported

The best therapy for almost all types of
diarrhoea is to replace what is lost in the stool,
Tracing the history of medical research on fluid
therapy= takes us back to 1831 when two letters
were published in the Lancet. O'Shaughaessy
the kind of biochemical changes that
occurred in the blood of cholera patienus and of
the first use of parenteral fluid therapy oo patie
ents with similar symptoms i#the chojera epide-
mics in Russia and Scotlandéé. Dr. John Snow,
a pioncer of modern germ theory who suggesied
the connection between impure water aad the
transmission of cholera disease’, applied a ‘weak
saliae solution® through the veins of severely deby-
drated cholera patients with partial success®. The
important concept of fluid therapy was thus form-
ulaied during the last century.

lntravenous therapy was, however, hardly used

aler “the “time of Suow -until-- the - 1890s-whea .

Rogers used it in Calcutta and brought hospital
casc mortality down fiom 6} 10 about 33 percent?,’e,
Early this cemury, Sellards made improvements
o the intravenous saline by adding bicarbonate
in order to oflset the threm of acidosis®.

The formula was improved when the usc of
potassium  was advocated'®, The formula thus
coniained all the clements that are lost through
the diarrhoeal stool water, sodium, chluside,
bicarbonate'. During the 1950s and 1960s the
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modern scicatiiic formula was  determined by
examining the clectrolyte composition of cholera
stool and dJeveloping an intravenous fluid appro-
priate to the fluid lost*, ¥ gad this was successfully
used ia cholera epidemics in Asia and the Middle
East'e,

hospital mortality dowa to less than one per-
centiy e,

For the vast majority of world's population,

however, intravenous therapy is impractical as it -

is expensive and difficult to administer. The best
alternative is the oral administration of the solu-
tion. Orpl salt solution was first atlempted in
Britaio about the same time as Laua in carly
1830'**', but it was not until the 1940s or so
that the oral therapy was considered to correct
and maintain hydration. Oral therapy was used
for the first time in the USA to maintain a balance
afier initial intravenous therapy'**'®. Chatterjee
(1953) in the carly 1950s tried oral solution for

the first time in an epidemic situation in Calcutta N

and treated 186 moderale
patients®.

to severe cholera

Uantil the role of glucose as a transport medium
for sodium was established, glucose was used
as a source of calories and better taste. Diarr-

hoecal disease interferes \Qil.h the sodium transport--

across the small intestinal wall and the discovery
that glucose can ‘carry’ sodium and water with
it to the swall iatestine®!, established the scien-
tific- basis for thc .use of glucose in oral solutioas.
Oiber workers demonstirated that glucose enhan-
ced the absorption of sodium and water io
diarrhoca paticots'’,**. Soon afterwards it was
shown that oral therapy reduced net fluid and
clectrolyte losses and increased sodium and fluid
absorption®4,?%, Oral therapy was firmly establi-
shed as the wcatment of cboice whea in Dhaka
and Calcutia it was shown how oral therapy
could maintasin hydration in adult cholera paticats
after ipitial rebydration by intravenous therapy=,*¢
and that oral therapy reduced the intravenous
fluid requitement by 80%%. A large trial in
Baugladesh successfully administered oral therapy
{0 waitlsin bydration on adult cholera patients®’.
lg a later study, oral therapy was found cffec-
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Use of the formula bas now brought the .

-

tive in cholera patients with acidosis®®, Soon
oral therapy was tricd on dchydraied children
with cocouraging results®-3' and successfully
with diarrhoea patients: with an uokanowa aetio-

i !_Sb.u'

Oral therapy is now firmly established as the
treatment of choice for most cases of diarrhoea.
It has’ beca used successlully in rehydration of |
‘adults and children, including neoaates, patients
ranging from no visible dehydration 1o tho ¢ with
acute loss of 10to 11 percent body weight (not
in shock) ; persons with vomiting or fever ; cases
of hypernatremia (upto 168 mEq per liter) and
hyponatremia ; persons with or without malau-
trition ; case of cholera, rotavirus diarrhoea, shigel-
Josis and diarrhoea duc to other. causes ; and
regardless of stool sodium content’33.

OTHER EXPERIENCES WITH ORT :

Onc-of the-most dramatic demoastration of
the effectiveness of ORT came under the most
adverse conditions during a cholsra cpidemic in
the camps of the Baogladesh refugees in India ia
1971. latravesous treatment facilities were too

"t %ew to cope with the situation. A treatmeat cen-

ire was set up which cared for 3,700 people, 40%
of whom—were—children- and | almost all wer:
dchydratcd' and many in shock whea they Grst
arrived. The most severe cases  were initially
given intravenous and then oral fluid only aad
the death rate was as low as 3.6 (>

_ Studies done in several coumr'fcis'suggcswd that
dirrrhoca related mortality could be reduced by
up 10-.50% il pcople were given .access 10 and
used - oral therapy, In the, Tekaafl. projet in
Bangladesh, the case fatality _an}d,diatghnea_ mor-
tality rates were studicd in 2 village having village-
based depot holders in comparison 10 a ‘coatrol’
village®. Case fawlity rale in infants in the study
village was 057 while, ia the coatrol village,
it was 6.3%. Similarly, anoual diarahoea moriality
rates for infants were 0.16% in study village and
1.74% in ccxtsol villege. la the Narangwal study
in lndia in which oral rehydration salts (ORS)
were provided in integration with other hcalth
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iaterventions, the case fatality rate for children + COMPOSITION AND DANGERS OF ORT

under 3 years of age was brought down from
0.32% in 1971 to 0.14°, in 1973, Similarly, the
diarrhoca deaths per 1,000 child years of expo-
sure was balved from }4.1 t0 7.3 during the same
period?, In a study ia Egypt, up to 50%; reduc-
tion in diarrhoca-associated mortality bave been
reporied in children aged between | month and
§ years following the introduction of an%QRT
yogramme’?,30
wwever, no change in mortality was found?, .

The positive etlect of ORT on malnutrition s .

locumenieds, Ficld studics among Apache lndian
hildren in USA, and on populations ia the Philip-
unes, Egypt, Turkey and Liberia indicate that
hildrea with diarrhoea gain weight fasier with
ombined ORT apd conotinued feeding than chil-
ren in coatrol arcas who have diarrhoca but
cceived no ORT und are fed according to
:ustomary® practice'®,®,%,%*. Rowland and-Cole,
owaever, did Dot observe any such change in
1¢ Gambian childreats,

Use of ORT ut the field level has reduced
ospitalization by upto 297 .in Bangladesh's, The
npact of ORT on morbidity is still unknowa*,

l1n another project in Egypt,'

SOLUTION :

Although most opiniods ¥gfps on the effecti-
veaess of oral :ehydtahon thesapy for most types
of dmrxhoca, controversy has surfuced on the

composxuon of the solution and on the mode of
delivery at the commuaity level.

The Dhaka trial by Nalin et al®, which suc-
cessfully established the efficicy of ORT in a
clinical sering, used the following composition
(in mmol/L)% sodium 120, bxcarbonaxe 48, potas-

" 'sium™6.S. and” glucose 110, There ‘hias beea a

lot of xcsc_arch and debatc on this subject since
then and it stll contigues®,*, The World Health
Organization (WHO) suggesigd a formula which,
according to Hirschhorn, was ‘suitable for most
cases of diarrhoea regardless. of etiology or age of
the patieat,3’., Probiems with the sheifl life of
this formula were encoualeréd. la damp situa-
tions, sodium bicarbonate reasts with glucose in

‘the formula and the powder becomes discolou-

sed and less effective. The WHO has recently
modified this formala and zhc following oanc is now

sugiqtcd . *

Comiposition mmol/L Ingredients gram
sodium 90 Sodium chloride 3.5
Chloride 80 Trisodium citrate 2.9
Polassivm 20 Potassium Chloride 1.5
Hicarbonate : 30 Glucose 20.0
Slucose 111

Water 1 litre Water 1 litee

Numerous studics have been published showing
¢ eflectiveness of this or a similar composition
treating most  diarrhocas®,*’, However the
& of hypernatrscmia particularly in children
wwing symptoms other than cholera, has been
ared by some rescarchers'3,®> who believe that
¢ nel sodium eacretiop caused by the commo-
st type of childhood diarrhoca is much less
an tbat found in cholera paticais'?, . They

also feel that the sodium conceatration ia adult
cholera  stool is more thaa that in paediatric
cholera stdol%,®, Several studiei, however, have
found ideatical results with respect to safety and
¢ffectiveness when comparing a high (90 mmol/L)
and a low (S0 mmoi/l.) sodium coaccatration,
Such studies were done in diverse seilings such
as Calcutta®® and the USA%,
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In geancral, propoaents ‘of the higher sodium
conceatration  advocate the use of extra plain
waler - to offset any threat of hypernatracmia,
particularly in children’* and thosc preferring
low sodium concentration admit that these solu-
tions may be too dilute to be effective partic-
ularly in adults with- severe diarchoea®3 %!, How-

ever, the range of sodium conceatrations that -

have been shown to give effective results is
wide*! > and a range of 30-100 mmol/L of sodium
is considered ‘safe and cflective’®®, Others consi-
der 40-120 safe and effective’s,

There is less controversy and dangers associa-
ted with other ingredients. Potassium and bicar-
bonate are probably not essential in mild to
moderate diarrhoeas as adjustments may be made
more casily by the body**. Early replacemeant of
water and salt can reduce acidosis even in the

absence of base and eating food tich in potassium

can avert bypokalacmia®. ,

Glucose is another ingredient. The World
Health Organization (WHO) recommends 111
mmol/L of glucose. Fortunately, there is a wide
range of glucose concentration at which sodium
absorption is facilitated, such as: 14 to 140 mmol/
Ls". Sucrosc has been found to be an effective
substitute for glucose® . However, reltive cost
and availability will dictaie the use of a parti-
cular substrate. '

. ln Bangladesh, the BRAC ORT programme
rromotes ‘gur’, a local uarefined browa sugarss e,
The use of ‘gur’ makes 3 big differcace in the cost
of oral solutions: it sequired $ 1.80 with gur,
$ 7.42 with refined sucrose and $12.00 with
glucose 1o make 100 lires of ORT solutions®3.
Encouraging results bave been found also with
rice powder®d, As rice powder also provides
amino acids, there is some cvidence which shows
that the increased absorption of fluid and clec-
trolytes led 1o a decrease in stool output and in

glycinc/electrolyte solution was superior to the
standard glucosc/electrolyte solution and most
notably that the stool volume in the glycine
group was significantly lower than in the other
group*®, But glycine is cxpcfxsivc and furiher
rescarch is curreatly being carried out on this.

_In oral solations, water is a critical factor.
Judicious use of the right volume of water is
esseatial in order to ensure a safe and effective
solution, with too little water leading to a two
higher concentration of clectrolytes. In areas
where safe water is difficult to obtain, *drinking
water' may be used. According to Feachem®,
“the benefits of an early oral replacement of
water and electrolytes far outweigh the possibie
risk from contaminated waler'.

DELIVERY OF ORAL THERAPY :
Pre-packaged ORS vs. Home-mixed ORS:
Coansiderable controversy existed about the level
of implementation at which ORT be used™,
Should osal therapy be confined io hospital
or clinic situations or can it be promoted for
use at houschold level ? Diarrhoca is a consi-
derable problem in the developing world where

- health care facilities are accessibic to oaly about

10 per ceat of the population®, ' It is thus im-

pactical 10 take carc of most diarrhocal cases in
hospitals and clinics. °*ORT must, therefore, be
delivered through a community-based program to
reach the majority of the developing worid's
three million villages'33, But how to do that ?
To ensure that each and cvery diarrhoca palient
in the developing world has access to ORT is
very difficult, especially with limited sesousces.
Under the auspices of governments and inter-
natiopal organisations such as WHO and UNICEF,
patiopal diarrhoea coatrol programmes have bec_n
guining grouad in many countsics. There is
Lule disagrecment that the ideal answer is oral
rehydration salts (ORS) contuined in an alumigium

fluid requitementsi-$s, A 50 percent reductipr <, foil or plastic package and mixed with the re-
in net stool output has been shown whem an o ended wmount of water.

ORT solution also contained glycine®’, Recently,t ™

Mauhalagabis cxamined the efficacy of glyciae in
infantile diarrhocs and found that the glucose/
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Many diarrhoca control programmes have
becn using these packets, which ase produced on
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& mass scale or cven as a cottage industry'®,338¢

and they can be produced for as little as 8 US
ceats of 6 UK pence?®. But there are several
problems in a devcloping country
Although the per-unit cost is low, the provision
of at least one packet (this is not enough in most
cd:s) per episode will require huge resources in
a country like Banglaudesh where cach person
suffers approXimately two episodes per year” and
the population is over 90 millions. Altcrnately,
ORT packets could be distributed through com-
mercial channcls such as chemists, pharmacist,
<. But the purchasing power of the people is
limited and tke sellers exploit the situation,
particularly when certain  goods are in  great
demand. Latwly, UNICEF has been helping
national governments to produce ORT packets
for frez distribution. But in a situation where
most people live in rural arcas with difficult
access, ensuring a proper distribution to the ncedy
is almost impossible. la addition, the correct
volume of water is critical and this is difficult
to ensure. lastructions on packets may be of
liule value as many people in developing coun-
tties do not know how to rcad aand radio and
teicvision have littl: impact where people have
limited access to them’s, Morcover, the packets
nave 3 limited sheli-life,

To- circumvent the problems posed in the
widespread use of the packets, several alternatives
have becn suggesied. These include the use of
locally available iagredicats such as common
salt to supply sodiuwa aad chloride and sugar
for sucrose (or glucose) and domestic measures.
These are incomplete formulae snd do not in
most cuses COMluin any potassium or bicarbonate.’
Soveral caperts feel that this is suflicient to
cortect mild to moderate dehiydration and to
save lives®3, Some programmes, however, have
used local unrctined sugar which coatains good
amounts of potassiu,* and some others recom-
mened eating of additional potassium-rich food
such as green coconut’™, Rice powder clectrolyte
solution is another promising innovation $3-9¢,
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situation. -

. Preparing @ home solution from salt and
sugar is more risky as it requires both the in-
gredients and water to be correctly measured.
B:oadly there are thred such systems of measure-
ments which are in usc in differcnt parts of the
world. The first onc is the plastic spoon to
measure salt and sugar',’¢ which have been
sutessfully used in Indonesia®?. A iwo-yeur Seld
tﬁnk in Bangladesh found no diflerence in the
acceptability, use and effectiveness of ORS pre-
pared at home using packets and spoon measure-
ments™®, But a special spoon is a foreign cle-
ment 10 a home and could, therefore, increase the
houschold dependency. )M itis lost, it has to be
replaced, Melamed and Secgall’* experimented
with these spoons and observed that variability
cf the solution could be greatly influcnced by
the grade of local ingredients. The second
system use: houschold spoons insiecad of the
previous standard -one. But because of the wde
variability of spoon types and sizes, this has
not become more popular with programme
organisers.

The third home .preparation method uses the
finger pinch-and-scoop system. Of the three, this
is most widely used aand probably the most
controversial. Here salt is measured by the three
finger pinch and sugar is measured by finger
scoop (or fist)e Mixed results have been repor-
ted on the use of this technique but good results
were found in Bangladesh. One month afier
teaching, more than 90 percent of rural mothers
were found capabic of preparing a ‘safe and cffec-
tive’ solution with sodium copcentration in the
range 33-99 mmol/L%,7,?, Snyder conducted a
onc year controlled trial in Bangladesh and con-
cluded that ORT could safcly be prepared at
home using this method™, Good sesults wese
also found in Uganda®, Other workers have
reported poor resulls. A comparative trial of
thice home methods found ‘too great’ variability
in the pinch.-and-scoop and houschold spoon
methods®. In a test of the reliability of the pinch
techaique using four groups of people ia 3 coun-
1rics, 80 ‘unacceptably wide. yariubility’ in measured
weights wls found®, -
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Measurcment of water mgy also be a big

problem. Biffcreat ORT programmes bave used

different types of containers deponding ©a local
hubits amd availability,. For gxample, = beer
bottle has beca used in the Phllippthes, a coke
bottic in Egypt and Indonesia and a formul
feeding boutle in Costa Rica. Where standard

containers are rare such as in Bangladesh, local

‘Popular measures have been used, such as 12

seer, equivalent t0 467 cc,

In summary it can “be said that both pre-
packaged ORS and homemixed ORS have relo-

tive advamtages and disadvantages and these
bave been prescated in Table 1.

Table—{ *
vaali'-'Admnmge.r and Disadvantages of Packet and Home-mixed ORS janﬂ;vclapia; Countries

Advaatages of Packet
1. No danger through faulty mixing of
ingredients :
Siandardization of ingredicats passible

3. lncreased acceptance as it may be considered
gsa‘m .’

(54

Advantages of Home-mixed ORS

More gasily available when needed
Families not dependent ew outside supplics
No problems of limited shelf-life

Use of ORS-rice powder may reduce volume
of stool output.

il ol

Disadvantages of -Patket
I. Diflicultics io making it availabie in villages
2. May be costly 10 individual and to

goverament
3. Danger of using an inappropriate volume of
_ water
4. lacreases depeadence of families on supplics
of packets
S. Limited shelf-life -

Disadvantages of Home ORS

1. Danger of mixing inappropriate quantitics
of ingredients and/or waler volume

2, Thought to be incflective by villagers

3. Opposition 10 its use from village bealth
pructitioners.

HOW POPULAR IS ORT ?

This is a dificult question to answer. However,
Cutting et al.,%’ have provided some information.
In a world-wide mail survey of practitioners,- ey
found oral fluid quite popular, with approxima-
tely three quarter of acute diarrhoecas reportedly
treated with oral fluid, with homemade solutions
being most widely used. However ia 28 commu-
nity based ORT progrummes cited in a recent
publication, oply 6 used homecmade solutions's,
laformation on houschold level use of ORT is
even scanticr, Houscholds which were taught
the pinch-and-scoop method onc month previously
were surveyed in Bungladesh aod it was fouud

137

-

it

33

that about 17% of all dirrrhoea cases, or 359,
of those treated by any method, used this method®:
However, only 59, of interviewed respondents i
rural Zimbabwe rIecporicd that they gave th
solutiog 10 a child during the reference period*
la Hoonduras and the Gambia where ana OR’
campaign is being implemented together with ti.
mass media, ncarly 50% mothers were reporic
to have tried ORS at lcast once™,

CONCLUSION :

We have come a long way since the dsys
Latta, Spow and Phillips. The chequered histc
of uid therupy will bear testimony to the cc



ibutien of these souls. Oral therapy has been
| uled the *most important medical advance this
| sntury'ee.

The technical barrier to preventing diarrhoeal
caths appears to huve been largely solved. The
reulest challenge now is probubly how to apply
3, Coantroversy still exists in the mode of
clivery=should ORT be allowed to become a
ome remedy and if so, how to deliver it at home?
ioth prenpackaged ORS and home sali-sugar
olutions have respective advantages and disad-
ragtages (Table 1). As the Laocet put it. ‘the
. nore accurate the ORT mix, the more dependent
§ vill be the patient on the health delivery sysiem;

; he less complete and standardized the mix, the
_more: accedsible will be ORT. There are trade-
3.;313 in both directions®”. While distributing. ORS
' packets presents a challenge, the single home
fsolution may prove satisfactory for a vast majo-
‘rity of mild to moderate cases'’. There are
"teports which suggest that given adequate trai-
‘ning and back-up, oral rehydration can be made
a form of home remedy®,* but continued moni-
toring of these home solutions will be needed®, .

Ones of the ultimate aims of oral rehydration
"~ or any such form of treatment is to reduce morta-
~lity but delivering ORT itself will hardly solve
the problem. I we assume that mothers are

capable of preparing a safe and cffeclive solution,

4 major question remains: will the mothers give
. ORT totheir children ? There is 2 nced for moti-
' vation. 1o other words mothers must fecl the need
for rebydration and stop believing that ‘diarrhoea
" is part of growing up’. One of the reasons givea
for the lack of popularity of ORT amongst peo-
ple is that ‘it does not stop diarrhoca™s, but
recent rescarch has raised hopes of developing
an ORS which reduces stool output as wellsl,

it should be clear that oral rehydration in itself
i> not coough to drastically reducc child morta-
lity. The story of Costa Rica may be cited.
Diarthocal mortality in Costa Rica decreased
from 400 per 100,000 in 1930 to about 10 in 1980,
As Mata® bus described, this has been possibic
by & combioation of reforms in the social, economic,

health and sanitation sectors. Thus in order to
attain a level similar to Casta Rica, efforts will

have to be made 1o improve all aspects of people’s

lives. Oral rehydration therapy aloag with Juw-cost

#nd easy to-implemeat prevenlive measurestt may

however go a long way o controllmg & vast

m. anty or dcalhs Qnd ;llnzsscs from’ diarrhoea.

g i
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