
Diarrhoea management 
Today we can confidently state that ORT can be safely 
and successfully used in treating acute diarrhoea 
due to all etiologies, in all age groups, in all countries 

by Mathuram Santosham and Raymond Reid 

[!] ntil the middle of the nine
teenth century, very little in
formation was available in re

corded literature about the scientific 
management of the diarrhoea! dis
eases, even though they have been 
known to man throughout history. 
The use of intravenous fluid therapy 
was first described only a little over 
150 years ago, and the word "dehy
dration " did not appear in scientific 
literature until the first part of this 
century. 

But more recently there has been a 
tremendous increase in our knowledge 
of both the physiological disturbances 
that occur during illness and its man
agement. Perhaps the most important 
advances in this century have been 
our understanding of the mechanisms 
of water and electrolyte (essential 
salts) absorption from the gut, and the 
development of oral rehydration 
therapy. 

In 1831, British physicians first de
scribed the use of intravenous fluid 
therapy and the use of bicarbonate to 
correct acidosis, which often accom
panies diarrhoea. This therapy was not 
used extensively, however, until the 
beginning of the twentieth century 
when workers in India and in the 
Philippines demonstrated that it could 
bring about dramatic reductions in 
cholera mortality. In the 1930s and 
1940s, the use of intravenous therapy 
was further refined by workers in the 
United States, who conducted careful 
studies of infants with diarrhoea and 
described the importance of replacing 
lost potassium. 

During the first half of this century, 
it was widely believed that oral fluids 
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Continued feeding-an 
integral part of diarrhoea 

management 
Starving a child who has diarrhoea 

can cause undernutrition, or make 
any existing undernutrition worse. 
Even during acute diarrhoea, at least 
60 per cent and usually more of the 
normal absorption of nutrients oc
curs. Greater weight gain has been 
documented in infants given a libe
ral dietary intake during diarrhoea 
compared with others on a restric
ted intake. 

The early resumption of breast
feeding and half-strength milk feeds 
in infants is essential for meeting 
normal daily fluid requirements and 
also for maintaining adequate nutri
tion. Breastfeeding during diarrhoea 
may lower stool volume and shorten 
the duration of illness. In non
breast-fed babies, full-strength milk 
formula can be started again when 
the diarrhoea has stopped. In addi
tion, as soon . as rehydration has 
been completed and appetite re
turns, but without waiting for diar
rhoea to stop, all children older than 
4-6 months, and all adults, should 
eat foods that are energy-rich (such 
as milk products, vegetables, eggs, 
fish and well-cooked meat, or sta
ples enriched with fats and oils) and 
foods containing potassium (e. g. 
fruit juices, bananas, coconut water) 
to replace potassium lost during 
diarrhoea. Foods that are difficult to 
digest (with a high fibre content) 
should be avoided. 

The child should be allowed to eat 
as much as it wants. Food should be 
offered often (5-7 times a day) dur
ing diarrhoea, because the child is 
not likely to eat much each time. lt 
should have at least one extra feed 
a day for a week after diarrhoea 
has stopped. • 

should not be given to sufferers. Con
trary to this belief, in 1946 Dr Harold 
Harrison of the U.S. used an oral 
electrolyte solution as maintenance 
therapy for treating acute diarrhoea. 
To prevent protein breakdown and its 
possible consequences, his oral rehy
dration solution contained about three 
per cent glucose, although nobody at 
that time recognised the role of glu
cose in enhancing the absorption of 
sodium and water. It also contained 
potassium to replace that lost in diar
rhoea! stools. 

During the 1950s, oral rehydration 
therapy began to be used extensively 
in the U.S. The solution was dispensed 
in powder form and parents were 
instructed to mix the powder in an 
appropriate volume of water. Unfor
tunately, they often mixed the wrong 
proportions of sugar, salt and water, 
so that many infants received solu
tions containing very high concentra
tions of sugar or sodium; this led to 
hypernatraemia (excess of sodium in 
the blood) and some deaths. Con
sequently, oral rehydration became 
less accepted as a standard form 
of therapy. 

In the 1960s, scientists in the U.S. 
described an important finding which 
provided a scientific basis for further 
development of oral rehydration solu
tions. They demonstrated that the ab
sorption of sodium through the intesti
nal membrane was enhanced by the 
coupling of glucose with sodium, and 
that this mechanism remained intact 
throughout the diarrhoea! episode. 
Since water is absorbed along with 
sodium, the absorption of water is 
also enhanced. 
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Based on this finding, together with 
the knowledge that electrolyte losses 
occur in diarrhoea! stools, an oral 
rehydration solution was developed in 
which one litre contained 3.5 grams of 
sodium chloride, 2.5 grams of sodium 
bicarbonate, 1.5 grams of potassium 
chloride and 20 grams of glucose. This 
solution underwent a number of safety 
and efficacy studies in India and Ban
gladesh in adult patients suffering from 
cholera, and it was found that this 
therapy could be used for all but the 
most severe cases of cholera in adults. 

A number of questions, however, 
remained to be answered. Could in
fants with cholera drink the large 
volumes of fluid required for rehydra
tion and maintenance therapy? Could 
this solution be used safely to treat 
other types of diarrhoea besides chol
era? To answer some of these ques
tions, several studies were conducted 
during the 1970s in different parts of 
the world, primarily in developing 
countries. They showed that the solu
tion was safe and efficacious for treat
ing diarrhoea in all age groups includ
ing new-born infants, regardless of the 
cause of illness. 

But paediatricians from developed 
countries were still concerned about 
the possibility of hypernatraemia 
caused by these solutions, and they 
were reluctant to use this therapy. 
Findings during the past five years in 
the U.S. as well as a recent study in 
Costa Rica have now convincingly 
shown that oral rehydration therapy, 
when appropriately administered, can 
be used safely in well-nourished chil
dren and even in patients with hyper
natraemic dehydration. This treatment 
is now becoming more accepted in 
developed countries. 

WHO recently recommended that 
trisodium citrate be used in the solu
tion instead of sodium bicarbonate. 
Solutions containing citrate proved as 
efficacious as solutions containing 
bicarbonat~ in correcting acidosis in 
individuals suffering from diarrhoea. 
This change will enable _health work
ers to store oral rehydration salts for 
longer periods of time, since citrate is 
a more stable base than bicarbonate. 

Vomiting is often associated with 
diarrhoea and because of this physi
cians were in the past reluctant to use 
oral rehydration therapy to treat in-
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ORS for a small child in Thailand. Oral 
rehydration therapy is the mainstay of treat
ment for diarrhoea. 
Photo WHO/UNICEF/Nikonrat 

fants with diarrhoea. Many centres 
around the world have now realised 
that most infants with vomiting can be 
safely rehydrated provided that the 
solution is given in small, frequent 
feedings until the vomiting stops. An 
alternative approach to using in
travenous therapy for patients with 
persistent vomiting is to use a naso
gastric drip. A naso-gastric drip can be 
administered by less trained person
nel and is less expensive than intra
venous fluids . 

An exciting recent development in 
the treatment of diarrhoea has been 
the potential to develop improved 
forms of oral rehydration solutions 
which contain substrates such as 
amino acids, di-peptides and tri-pep
tides. These substrates, which are di
gestive end-products of commonly 
eaten foods, enhance the absorption of 
water and sodium from the gut. It 
follows that commonly available foods 
with appropriately added amounts of 
salt could potentially be used. Recent 
research in Bangladesh showed that 
rice powder could safely be added to a 
standard oral rehydration solution. 

Another study in India compared 
three oral rehydration solutions; one 
contained glycine, a second contained 

rice powder, and the third was the 
standard oral rehydration solution. 
The solutions containing the glycine 
and rice powder reduced stool output 
by approximately 50 per cent and 
reduced the duration of diarrhoea by 
30 per cent. A number of solutions 
containing similar products are now 
being tested in different parts of the 
world. If the findings from India are 
confirmed, we may be able to use oral 
rehydration solutions, not only for 
rehydration and maintenance therapy, 
but also as a "medicine" to reduce 
both stool output and duration of 
illness. We can look forward to still 
other developments in the future to 
add to our current treatment methods. 

Oral rehydration therapy is the 
mainstay of treatment for diarrhoea, 
including those few illnesses for which 
antibiotics are indicated, such as chol
era and shigella. We can confidently 
state that oral rehydration therapy can 
be safely and successfully used in treat
ing acute diarrhoea due to all etiologies, 
in all age groups, in all countries. 

In summary, we have learned a 
great deal about the management of 
diarrhoea since intravenous fluid 
therapy was first used 150 years ago. 
The goal of eliminating deaths due to 
these diseases is still far off, but health 
professionals can proudly claim that 
in the last few years they have 
taken the first steps towards achiev
ing this goal. • 
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