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ORS – Which one to use?
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Introduction
Acute diarrheal disease continues to claim the lives 
of an estimated half a million children annually in 
India and of nearly two million children worldwide.(1) 
The global reduction in mortality from approximately 
5 million diarrheal deaths annually twenty years 
ago, (2) is attributed to the widespread utilization 
of oral rehydration solution (ORS). The introduction 
of ORS, hailed as one of the most signiicant 
medical advances of the twentieth century, allowed 
correction of dehydration and prevention of 
mortality. (3) ORS use was based on the fact that 
cyclic AMP and other diarrhea mediators inhibited 
sodium chloride absorption, but not glucose-linked 
sodium absorption. However, conventional glucose-
based ORS did not reduce duration or severity of 
diarrhea and paradoxically increased diarrhea in 
some children. (4) This led to attempts to identify 
solutes that would stimulate sodium absorption 
and at the same time reduce diarrhea. Though 
amino acid-linked sodium absorption was another 
potential target for ORS development, a number of 
studies that compared amino acid-based ORS with 
glucose-based ORS did not reveal any superiority 
of the former. In the 1980s, cereal-based ORS was 
also widely tested as an alternative to the glucose-
based ORS. Cereal-based ORS was very efective, 
and of these only rice-based ORS survived over 
time. Though rice-based formulations were identiied 
for home preparation and use, there is at least 
one commercially available formulation that uses 
rice as the glucose donor. An early meta-analysis 
of 13 clinical trials suggested that, compared to 
glucose-ORS, rice-ORS reduced stool output by 
about 18% in children with non-cholera diarrhea. 
(5) This meta-analysis also suggested that most of 
the efectiveness of rice- or other cereal-based ORS 
was due to the low osmolarity of the ORS used.  
Hypo-osmolar ORS was particularly efective in the 
subgroup without rotavirus. Following customary 
practice in many parts of the world, food intake 
was generally withheld during diarrhea for fear of 
aggravating symptoms. However, in the 1980s, 
work primarily led by pediatricians in Bangladesh 
showed that early refeeding was efective in reducing 
diarrhea in children and this became a cornerstone 
of therapy. Bhan et al in 1994 compiled a summary 
of several attempts to improve ORS for diarrhea 
in children and concluded that rice-based ORS, 
maltodextrin-containing and amino acid-containing 
ORS were not superior to glucose-based ORS for 
acute non-cholera diarrhea, provided that feeding 
was promptly resumed after initial rehydration of the 
child. (6)  Several trials of rice-based ORS continued 
to be published, and the most recent meta-analysis 
concluded that rice-based ORS reduced mean 
stool output by 51-67% in adults and children with 
cholera, but was not signiicantly better than glucose 
ORS in children with non-cholera diarrhea, where 
mean stool output was only 4 ml/kg lower than 
glucose ORS. (7) 
    Following the introduction of ORS in the late 
1960s by various groups in the Philippines, in Dhaka 
and in Kolkata, (8,9) the ORS formulation that was 
approved 

by the World Health Organization in 1975 is shown 
in Table 1.  This ORS was developed following 
studies of fecal electrolyte composition in cholera, 
a disease that causes extreme dehydration and 
afects adults more often than children. Common 
cause of diarrhea in children such as rotavirus 
infection is characterized by lesser degree of fecal 
sodium loss. Pediatricians in Europe using the 
original glucose-ORS for children with diarrhea 
quickly recognized that use of this ORS sometimes 
caused hypernatremia. This may have been due 
to the fact that the children were given only ORS 
and not allowed supplemental water, whereas 
the standard practice elsewhere was to allow free 
intake of water in addition to ORS.   

Table 1. Composition of standard oral rehydration 
solution and new reduced osmolarity ORS as 
recommended by the World Health Organization.

 

  By the 1980s, European pediatricians began to 
use an ORS that had a lower content of sodium 
(usually 60 mmol/l) and lower osmolarity, and 
this was endorsed by the European associations. 
(10)  At around this time, a scientiic basis for 
reducing the osmolarity of ORS also began to 
emerge. Since the 1960s, it was known that 
reducing the osmolarity of a solution that was 
ingested increased the absorption of water from 
that solution. (11)  In the 1980s, attempts were 
made to study the physiological efects of reduced 
osmolarity in the secreting intestine. Rolston 
and others showed that reducing the osmolarity 
improved small intestinal water absorption from 
ORS in animals with experimentally induced 
diarrhea. (12,12) Subsequently, Rolston also 
showed that reducing the sodium concentration 
of ORS led to better water absorption in human 
volunteers in south India and would be appropriate 
in countries with a high prevalence of tropical 
enteropathy. (14) 
   These experimental studies were followed by a 
number of clinical studies in patients with diarrhea, 
including a multi-center international trial. (15)  
Meta-analysis of these studies concluded that, 
compared to WHO standard ORS, hypo-osmolar 
ORS was associated with fewer unscheduled 
intravenous luid infusions, lower stool volumes 
and less vomiting. (16,17) These diferences are 
shown in Table 2.  

Ingredient Standard WHO 
ORS mmol/l

Reduced 
osmolarity 
ORS mmol/l

Glucose 111 75

Na+ 90 75

K+ 20 20

Cl- 80 65

Citrate 10 10

Osmolarity 
mOsm/kg

311 245
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Based on these studies, the UNICEF and WHO 
organized a meeting of experts in New York in 
July 2001 which suggested a consensus reduced 
osmolarity ORS formulation.(18) The WHO oicially 
incorporated this change in the recommended 
composition of ORS to this low sodium, low glucose, 
low osmolarity  solution in 2002.  

Table 2. A summary of the meta-analysis of trials 
with reduced osmolarity ORS in children with 
diarrhea. 15 trials involving 2397 patients were 
analyzed. (Hahn et al, 2001).

Outcome 
variable

No. of 
trials

Odds 
ratio

95% 
conidence 
interval

Unscheduled IV 
Treatment

9 0.61 0.47-0.81

Vomiting 6 0.71 0.55-0.92

Hyponatremia 6 1.45 0.93-2.26

Stool output 
reduction

13 21/4% 12.3-30.5

    The Journal of the American Medical Association 
in 2004 carried two opinion pieces, one defending 
the change in ORS to reduced osmolarity solution, 
and the other pointing out the potential problems 
that may be encountered with recommending a 
reduced osmolarity solution for universal use in all 
forms of diarrhea.(19,20)  A meta-analysis of studies 
of reduced osmolarity ORS in patients with cholera 
concluded that its use is associated with biochemical 
hyponatremia when compared with standard ORS, 
although there were similar beneits in terms of 
outcomes; and that under wider practice conditions, 
where monitoring is likely to be diicult, caution is 
warranted in the use of reduced osmolarity ORS in 
cholera or other severe diarrhea.(21)  Therefore it 
may be useful to have one solution (with low sodium 
and low osmolarity) for use in children with diarrhea, 
while another solution (the old WHO formula) may be  
more appropriate for adults with cholera.
    The use of zinc to reduce diarrhea duration has 
been widely studied. Zinc supplementation has been 
found to reduce diarrhea duration and to reduce the 
frequency of persistent diarrhea and consequent 
malnutrition which complicates diarrhea in children in 
developing countries.(22,23) Currently the consensus 
is to use zinc in the form of  20 mg elemental zinc 
given once daily for 14 days.
   Although reduced osmolarity ORS has major 
advantages in the treatment of children with non-
cholera diarrhea, the reduction of diarrhea volume 
and duration is a goal that remains to be attained. 
Short chain fatty acids are produced in the colon 
by fermentation of unabsorbed carbohydrate and 
stimulate sodium absorption. Like glucose-linked 
sodium absorption in the small intestine, this 
absorptive process in the colon is not altered in 
diarrheal disease. Amylase resistant starch, found 
in some foods such as cereals and green banana, is 
fermented to short chain fatty acids in the colon and 
reduces diarrhea both in adults

with cholera and in children with non-cholera 
diarrhea. (24,25)  
    Children presenting with acute diarrhea should be 
assessed as to whether they have a watery diarrhea 
syndrome or bloody diarrhea syndrome, and whether 
there is evidence of clinical dehydration. Dehydration 
is assessed as ‘none’, ‘some’ or ‘severe’ according to 
the WHO Management of Diarrhoea guidelines (Figure 
1). Children who have severe dehydration require 
intravenous hydration (with Ringer lactate solution 
preferentially) of which 100 ml/kg is given over four 
hours, 30% in the irst hour and the remaining 70% 
over three hours. Children with ‘some’ dehydration 
are presumed to have dehydration of between 
5-10% of body weight and should be treated with 
reduced osmolarity ORS. ORS can be administered via 
nasogastric tube in the initial stages of rehydration 
in sick children who are unable to take adequate 
amounts of ORS. It is estimated that approximately 
one in every 25 children that are given ORS will go 
on to require intravenous hydration.  Children are 
assessed frequently and oral intake, urine output and 
stool output measured. It is expected that rehydration 
(replacement of lost luid) would have completed 
in the irst four hours and the subsequent phase 
is maintenance of hydration, where ORS intake is 
matched to stool losses. The usual diet of the child 
is allowed after the irst four hours in children with 
signiicant dehydration, and is continued without 
interruption in normal in children with no dehydration. 
The use of zinc has become commonplace and 20 
mg of elemental zinc is given as suspension or tablet 
once daily for 14 days. The use of starchy foods 
is encouraged. Commercially available fruit juices 
have a high osmolarity and are best avoided in the 
initial phase of hydration of the child. Antibiotics are 
generally not necessary in the treatment of diarrhea 
in children, except in older children with severely 
dehydrating diarrhea where cholera is suspected or 
proved by dark ield microscopy of the feces, or in 
children with blood and mucus diarrhea due to an 
invasive organism such as Shigella. Early return to 
normal nutritional intake is highly desirable both 
in terms of recovery from the current episode of 
diarrheal illness and in prevention of persistent 
diarrhea and malnutrition.
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Child with Diarrhea

Vomiting
Very Severe

Blood & Mucus

Invasive enteritisViral, Food Poisoning

IV Fluids
Culture / antibiotics

Watery Diarrhea

Child restless or irritable, eyes
sunken, drinks eagerly, skin
pinch goes back slowly   > SOME 
dehydration (equivalent to 5- 9%)

Child lethargic, eyes Sunken,
drinks poorly, skin pinch goes back 
very slowly   > SEVERE 
dehydration (equivalent to >10%)

Child alert, eyes normal, drinks
normally, skin pinch goes back
quickly  > NO dehydration
(equivalent to 0 - 4%)

Home care. plenty of oral luids,
especially, salty liquids and non 
salty liquids. Avoid commercial 
fruit juices. Feed normally. Give 
zinc for 14 days. Advise to con-
sult pediatrician again if diarrhea 
does not stop or worsens

Give Reduced osmolarity ORS {patient 
wt. in kg X 745 ml} in irst 4 hours to 
reverse existing dehydration. Re-evalu-
ate at 4 hours and if well hydrated. go 
to maintenance phase with plenty of 
liquids and ORS as nesessary. Normal 
feeds started at 4 hours and continued. 
Zinc for 14 days.

ORS by mouth until drip 

set up. IV Hartman’s Ringer 

Lactate 100 ml/kg. 30% in 

one hour and 70% in next 3 

hours. Follow with ORS, nor-

mal feeding after four hours 
and zinc for 14 days.

Figure 1.  Flow chart for ORS administration and management of diarrhea in children. The WHO classiication 
of dehydration is shown and equivalent percentage dehydration is shown. Use the reduced osmolarity ORS for 
children. Zinc is given in 20 mg dose daily for a period not exceeding 14 days. 


