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ORAL REHYDRATION SALTS (ORS) FORMULATION CONTAINING TRISODIUM CITRATE 

1. In 1982-1983 the WHO Diarrhoeal Diseases Control (CDD) Programme supported laboratory 
studies to identify a more stable ORS composition, particularly for use in tropical 
countries, where ORS has to be packed and stored under conditions of high humidity and 
temperature. The results of these studies demonstrated that ORS containing 2.9 grams of 
trisodium citrate, dihydrate in place of 2.5 grams of sodium bicarbonate (sodium hydrogen 
carbonate) was the most stable of the formulations evaluated.! The formulae of the 
standard ORS (ORS-bicarbonate) and ORS containing trisodium citrate, dihydrate (ORS-citrate) 
are shown below: 

ORS-bicarbonate srams/litre ORS-citrate grams/litre 

Sodium chloride 3.5 Sodium chloride 3.5 

Sodium bicarbonate 2.5 Trisodium citrate, 2.9 
(sodium hydrogen carbonate) dihydrate 

Potassium chloride 1.5 Potassium chloride 1.5 

Glucose, anhydrous 20.0 Glucose, anhydrous 20.0 

2. Following these stability studies 8 clinical trials were undertaken with support from 
the CDD Programme, in which the efficacy of ORS-citrate and ORS-bicarbonate was compared. 
All but one of these trials had a double-blind study design. 

Three of the 8 studies were undertaken in adults and older children with cholera who 
presented with dehydration and acidosis. In the 112 patients receiving ORS-citrate (68 
adults, 44 children), the acidosis was corrected at a rate equal to that in patients 
receiving ORS-bicarbonate. ·In one of the studies diarrhoea stool output was significantly 
less in those treated with ORS-citrate (notably in adults); in the other 2 studies, there 
was a similar trend, but the differences were not statistically significant~ 

The remaining 5 studies were undertaken in children below 2 years of age with moderate 
to severe dehydration from non-cholera diarrhoea whose stool output rate is generally lower 
than that seen in cholera cases. The ORS-citrate was received by 181 children and found to 
be uniformly as effective as ORS-bicarbonate in correcting acidosis. No reduction of 
diarrhoea stool output was observed in children treated with ORS-citrate. 

It is evident from these results that, in comparison with ORS-bicarbonate, ORS-citrate 
corrects acidosis at an equal rate. Its use may also result in less stool output in 
high-output diarrhoea (due to cholera). Additional studies are required to confirm this 
effect which, if valid, is most probably due to a direct effect of trisodium citrate in 
increasing intestinal absorption of sodium and water. 
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3. Countries should not hesitate to continue using DRS-bicarbonate, which is highly 
effective in the treatment of dehydration. However, because of its better stability, 
(absence of discolouration at temperatures of up to 60°C), WHO and UNICEF now recommend 
that countries use and manufacture ORS-citrate where feasible. As from 1 January 1985, 
both agencies are procuring only ORS-citrate for global distribution, and are assuming a 
shelf-life for this product of 2-3 years without any particular storage precautions. For 
the present, the packets supplied globally by UNICEF (ex UNIPAC) will continue to have the 
same appearance. The slightly higher cost of trisodium citrate, dihydrate as compared with 
sodium bicarbonate is offset by a reduction in the thickness of aluminium in the laminate 
compound used in packaging, so that the overall packet price remains unchanged. 

As regards local production, the manufacture of ORS-citrate can normally be undertaken 
without any changes in equipment or new investment in factories where DRS-bicarbonate has 
been produced previously. 

The better stability of ORS-citrate allows the use of a wider variety of less expensive 
packaging materials (e.g., polyethylene or other locally manufactured materials). This is 
particularly the case in hot, dry climates but such materials can also be used in humid 
climates if occasional lumping of the product is acceptable. This may result in savings of 
up to 50% on the packaging material and 10-20% on the final product, with a consequent 
reduction in foreign currency expenditure. The use of such materials presents no 
difficulty when ORS-citrate is dosed with semi-automatic equipment. With automatic 
equipment, although only a laminated compound (in rolls) can normally be used, a laminate 
containing less or even no aluminium may be acceptable. 

4. With the adoption of ORS-citrate, WHO has issued a new document entitled "Oral 
Rehydration Salts - Planning, establishment and operation of production facilities" 
(reference number WHO/CDD/SER/85.8), which provides detailed information on all aspects of 
ORS production. This document and any further information about ORS production may be 
obtained from the Director, Diarrhoeal Diseases Control Programme, World Health 
Organization, 1211 Geneva 27, Switzerland. 
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