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ABSTRACT

Locally available commercial preparations
of oral rehydration solutions (ORS) were ana-

lyzed for their composition, package instructions =

and availability. A survey from 50 chemist stores,
revealed that ORS packets available belonged to
28 different pharmaceutical companies. None of
the shops stored more than five different brands
and altemate preparations were handed over the
counter freely.

Only 48% of the availuble ORS formula-
tions had the WITQ recommended compaosition.
In about one-fourth preparations, the sodium
concentration was 30 mEq or less per litre. For-
tyone per cent solutions had glucose concentra-
tions more than 2%. The glucose and sodium ra-
tion of 1.1 was maintained in only 48% of thg
formulae. Bicarbonate and citrate both were
used with almost equal frequency in these prepa-
rations. Cost, flavor, additional ingredients and
package instructions varied widely in different

packets. ORS formulations most commonly -

found in the drug stores had low sodium and
high glucose concentration. :

The attitude of doctors and nurses of Pediat-
ric Department and Chemists towards commer-
cial ORS was also studied. While 927 doctors
were aware about WITO-ORS, none of the chem-
ists and only 4% nurses had this awareness. All
the respondents could remember only up to 3 or
4 brand names and except 30% doctors, none

The utility of oral rchydration therapy
in pediatric practice is now well estab-
lished. Thc World Health Organization
(WHO) recommended a universal oral re-
hydrating solution (ORS) to minimize the
logistic problems associated with ORS pro-

“duction, distribution and proper case man-

agement. However, according to the latest
statistics, the reported ORS supply would
be sufficient to provide rehydration therapy
for only 10% of all cases of childhood diar-
rhca that develop dchydration(1). The
need for increasing thc ORS production, is
therefore obvious, and commercialisation
of production is one possiblc solution.

By the end of 1989, 460 manufacturcrs
of ORS or similar products indicated for
rehydration werc identified by the Di-
arrheal Disease Control Programme of the
WHO(1). These products are promoted
under almost 200 different brand namcs,
and about 80% of them conform to compo-
sition recommended by the WHQO. One
reason for this devclopment is that WHO
and UNICEF purchase only the standard

were aware about the composition of those
brands of ORS. Regarding importance of compo-
sition, preparations and precautions, practically
nobody was up to the mark, but doctors were
definitely better as compared 1o nuises and
chemists.

Key words: Oral rehydrciion solution, Acute
diarthea, Dehydration, Commercial
- ORS.
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formula of ORS. This has cxerted some
influcnce on manufacturers to conform
to the WHO specifications. However, some
of the most widely used products (e.g., in
India) still do not correspond to the WHO

- recommended composition(1,2).

The rationale of a single solution has
been doubted as the type-of clectrolyte
losses in dilfcrent types of diarrheal dis-
cases 1s different(3). Also there 1s concern
about the risk of hypernatremia with the
usc of sodium in concentration of 90 mEq/
L in young infants duc to immaturc renal
concentrating capacity(4). Pharmaccutical
industrics taking advantage of these con-
troversies have marketed a number of for-
- mulations with diffcrent  concentrations
and different methodology of prepara-
tion(5), crcating conlusion both amongst
“the prescribers and dispensers.

Abunormal contents of sodium and
glucose in the ORS can be hazardous for
the dchydrated child. Too high a sodium
content may be associated with exceessive
sodium rctention and its attendant
complications, conversely a low sodium
content could delay optimal fluid and
clectrolyte balance. A high glucose content
by virtue of its osmotic activity, would act
as a ‘dchydrating’ rather than ‘rchydrating’
solution(0).

The present study is an attempt to find
out the extent of variation in composition
of available commercial ORS and to evalu-
ate the knowledge and attitude towards
commercial ORS of the prime prescribers
and dispensers (i.e, doctor, nurses and
chemists).

Material and Methods

Various commercial ORS were pro-
cured from randomly sclected fifty chemist
shops. The details regarding contents,
package size, labelling, {lavor, prices and
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availability of these were recorded and
analyzed. In approximately 60% brands,
the contents were wrilten as % w/w thus
the concentration of various contents o
terms of mEq/L or mmol/L had to be cal-
culated. _

The sccond phase of the study included
assessment of knowledge, attitude and per-
ception regarding ORS amongst medical
prefession. A preplanned  questionnaire
(open and closed ended) was prepared for
this- purposc. The questions pertained to
prelerence of ORS; knowledge about
home made ORS; awarcness about WHO
formula; commercial brands known,
awarcness about their contents, cost, fla-
vor, dilution technique, etc.

Fifty qualificd doctors (10-MD, 5
DCH, 35 MBBS) and an equal number of
nurses working in the Pediatric Depart-
ments of Government Hospitals werce

" nterrogated in an anonymous manner and

their answers were noted down in the pro-
forma. Filty chemists were also similarly
interviewed. Only 20% chemists possessed
the esseatial qualification (D. Pharma) for
this profession. The qualifications in the
remainder ranged [rom High School-20%,
Intermediate 10% and B.A., and B.Com or
B.Sc. 44%. The data obtained was analyzed
using the y? test.

2 A A A S

i

Results

None of the shops contained more than
five dilfcrent brands of commercial ORS.
Data from the 33 ORS formulations mar-
keted by 28 pharmaccutical companies arc
summarized in Table I-111. Cy

Y

Presentation: Two ORS formulations
were marketed as ‘ready to use’ solutions
in bottle. Other 31 forms were available as
powder in packets/satchets to be reconsti-
tuted as per instructions belore use. These
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TABLE I-Composition of Commercial ORS

SNo. Brand name Na K Glucose HCO, Citrate Additional
(mEq/L) {(mEq/L) (mmol/L) (qu/L) mEq/L ingredient -
A. Resembling WITO Formudation
1. Electral fortc 90 20 111 (2) — 30 —
2. Electrobion 89.5 201 111 (2) - 30 -
3.  Emlyte 90 20 111 (2) 30 — -
4. Emilyte § 90 20 1t (2) 30 — Lactobacillus
5.  E-LITE 90 20 111 (2) 30 — -
6. GELYTE 90 20 1T (2) 30 — —
7. Leclyte W 90 20 111 (2) 30 — -
8.  Orhydrate 90 20 11 (2) 30 ~ _
9. Punarjal 90 20 111 2y — 30 —
10.  Perkolyte 90 20 111 (2) 30 - -
11.  Prolyte 90 20 111 (2) 30 — -
12, Relyte 90 20 111 (2) 30 - —
13.  Speedoral 90 20 111 (2) — 30 Glycine
14.  Sunitral 89.5 20.1 111 (2) — 30 —
15, Winhydran 9 20 111 (2) _ 30 v -
6.  WHO-ORS 90 20 <111 Q) 30 - -
B. Containing low sodium ' Lh
17.  Apolyte 25 30 283(5.09) — 15 Mg, Ca,
' ' ‘ ' Biphosphate’
18.  Dextrolyte 25 25 414 (7.4) 18 — Ca, Mg,
Bactobacillus
19.  Ewmtral 25 25 q.s — 15 —
20. Floclectral 25 36 410 (7.4) — 15 Mg, Ca, =~
Biphosphate
21.  Prequest 25 25 396(7.13) - 15 —
22, Vijay Electrolyte 25 25 414 (7.4) - 15 Mg,
o Biphosphate
23, Leclyte 30 14.5 140 (2.9) 30 — -
24, Qrolyte ready ‘p’ 30 20 278 () 30 — —

- .25 Pedialyte 30 20 277.7(5) — — Mg -
26.  Peditral 50 20 188 (3.3) 20 - —
27.  Bceoral 52 25 — - -~ 33 Maltodextrin
28.  Electral 52 25 225 (4) — 43 Ca, Mg,

_ Biphosphate
29.  Sonolyte forte* 52 25 225 (4 — 43 -
30.  Regolyte 60 20 404 (7.2) 1 — —
31, Replnak 60 20 187 (3.3) 25 — -
32.  Lytolac - 68 20 111 (2) — - —
33.  Vitalyte 68.8 15 278.4 (5) — — Vit C

¥ Mentions that its formula corresponds to WHO rccommcndanon

qurcq in parantheses indicate percentages
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TABLE WI-Commercial ORS Packing and Instructions

S.No.  Brand namc Packing - Dilution Final Price/L Flavor
(g) instructions  concentration
' mentiohed

1. + Electrobion 57285855 S57gmin200cc No 5.90 Orange

2.+ Sunitrat 5.7 1 Satchet/200 cc No 7.50 Lemon

3. Winhydran 585 1Satchet/200 cc  No 7.50 Pineapple”

4. Punarjal 6.0 1 Satchet/200 cc Yes 5.90 —

5. Relyte 7.1 1 Satchet/250 cc  Yes 0.65 -

6. Replina K 10,40 10 gm /250 cc No 6.65 -

7. Beoral 26 1 Satchet/200 cc No 1250 —

8 I Geelyte 27.5 Whole pac/L No (Govt.supply)

9. +* Prolyte 27.5,55 - 1MF/200 cc Yes 5.61 Orange
10. % E-Lite 27.5 Wholc Pac/L No 1.50 -

: (Govt.Supply)
11. Leclyte-W 275 2 TSF /200 cc No 4.50 Orangé
12. WHO-ORS 275 - 1 Pac/L No 3.55 -
13. Orhydrate 28 1 Pac/L Yes — -
14. Leclyte 30 2 TSF/200 cc No 6.80 -
15. +* . Electoral forte 30 _ 2MF/100 cc No - 4.50 —
16. Emiyte 35 1TSF/125¢cc,  Yes 6.20 Pine apple
17. Emlyte S 35 ' 1 TSF/125 & Yes - 709 Orange
18.  * Spced oral 378 1 MF/100-200 cc § Yes 8.15 -
19.  * Regolyte 40,80 3 MF /200 cc “No 9.58 -
20. Peditral 10,40 - 40 g/ Yes 7.03 Orange
21, Prequest 40 1 TSF/50 cc No 1004 -
22 Lytolac 50 40 /500 cc 992 —
23. +* FElectral 51.5 ‘ 1 MF/100 cc No 6.25 —
24. +* Sonolyte forte  51.5 2 MF/100 cc No 6.20 Orange
25.  * Dextrolyte - 515 1 MF/S0 cc No 6.50 —
26.  * Apolyte Plus 56 2MF/100 cc No 0.00 —
27. Vitalyte 56 1 TSF/100 cc No 5.55 -
28. ' Perkolyte 70 1TSF/25 cc No 7.00 —
29. * Emtral 80 1 MF/50 cc No 6.50 —
30.  *  Floelcctral 80 1MF/50cc  No 700 -
31. *  Vijay clectrolyte 80 1 MF/50 cc No 6.00 ~ -
32. Orolyte rcady _
‘P 200 cc] Ready made solutions 30.25 Palatable

33. Pediaiyte 250 cc 60.00 Coconut

MF = Measureful * Measures provided + Pictorial demonstration i Provides 2 small packs
¢ dilution depends on degree of dchydration.,
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TABLE W-Availability of Commercial ORS (N = 50) o ey

S. No. Brand name Company Availability Pcreentage
! (out of 50 shops)
1. Elcctral EDC. 50 100 © bowa
R} Electrobion E. Merck 36 72 /
3. * Speedoral Roussel 21 42
4. Winhydran Winthrop 20 40
5. Peditral Searle 19 38
6. Prolyte " Cipla 15 30
7. Electral forte FD.C. 11 22
8. Emiyte S M.M. Labs 9 18
"9 Emtral Emcure 9 18
10. Emlyte M.M. Labs ;9 ) -ﬁitﬁ?ﬁz;ﬁf{;{;ﬁ ‘ wid
11. Prequest Parke-Davis 9 ‘ L 18 e
12. Relyte Rallis India 9 18
13. Regolyte Raptakos Brett & Co 8 - 16 e
14. Punarjal FDC. 4 - nol Dugnet s UET
15. Sunitral Sunita Pharm. ad '8 2
in collaboration ) o
with E. Merk
16. Pcdialyte Arbott 3 6
17. Orolyte ready ‘P’ Mount Mekur . 3 6
18. Beoral Anand Synthochem 3 6
19. Dextrolyte Parke Davis 3 6
20. Leclyte Albert David 3 s
21. Leclyte W Albert David 3 6 , 3‘ ;
22. Perkolyte Perk 1 2
23. Floclcctral Flora Pharma Pvt. 1 2
24. Lytolac Biological E Ltd. 1 2
25, Apoiyte plus Apolo Pharma Lab 1 2
26. Raplina K 1 2
27. Orhydrate 1 2
28. Sonolyte forte Sonike 1 2
29. Vijay Electrolyte Vijay Pharmacecutical i 2
30. Vitalyte Pharma Continental 1 2
31 E-Lite EVLYN Lab S
32. Geclyte GHITPO Lab ] Govt. Supplics
33. Ajanta Pharma ‘

WHO-ORS
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varicd greatly in color of packing, packct
size and amount of powdcr (3.7 g/satchet
to 85.5 g/packet). Some companies
(F.D.C., M.M. Labs, Albert David) mar-
keted different formulations by various
brand names. In two commercial forms (E-
Lite, Geelyte) cach packet contained 2
small packets to be mixed before reconsti-
tution. However, the constituents of each
packet were not mentioned on the label,
nor did the doctors using it knew about it.

- Sodium (Na): Sixteen (48.5%) brands

had sodium concentration of 90 mEq/L

(WHO-rccommended) while 17 (51.5%)
had low sodium (25-70 mEq/L)).

Glucose: Glucose concentration of 111
mmol/L (2%) was maintaincd in only 17
(519%) brands. In others, glucosc concen-
tration ranged from 140 (2.5%}) to as high
as 414 mmol/L (7.4%). Thc most popu-
larly marketed ORS (Electral) had a glu-
cosc concentration of 225 mmol/L (4%).
- The 1:1 Na:glucose ratio was maintained in
only 48% brands; in 52% brands it ranged
from 1:3 to 1:16. In onc brand (Bcoral),
maltodextrin was incorporated in place of
glucose.

Base: Half the formulativns usced
bicarbonate while the other half  used
citralc as basc. In comparison to a
standard concentration of 30 mEq/L for
both bicarbonate and citratc by WHO, it
ranged from 11 to 30 mEq/L for
bicarbonate and 15 to 43 mEq/L of citrate
in various commercial ORS.

Potassium  (K): ~The  potassium
concentration in various f{ormulations
ranged from 14.5 mEq/L to 36 mEq/L. All
the brands which had potassium
concentration more than 20 mEqg/L also
had a high glucose content.

Additional ingredients: Lactobacillus,
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glycine, sulphate, biphosphate, Vitamin C,
calcium and' magnesium appearcd as
additional ingredients in 30% of the
formulations,

Thus only 42.4% of the commercial
brands strictly adhered to the WHO
recommendations.

Flavor: Seventy per cent of ORS made
no mention rcgarding flavor. The remain-
ing were [lavored with orange, pineapple,
lemon or coconut.

Cost: The price varied from Rs. 1.50 to
12.50/L for packets and Rs. 30-60/L [or
rcady madc solutions, The commonly used
and available ORS cost between Rs. 6-10/
L to the patient,

Instructions: While all available forms
had instructions in English, none of them
con#ained instructions in Hindi or local
language cxcept two (E-Lite and Elcctral).

Pictorial demonstration: This was scen
in only 18% of brands, that too for the
name sake as nonc was clear or
informative. ‘

Measuring scoops: These were provided
in only 33% of formulations and they
varicd greatly in their size and capacily.

Instructions  for reconstitution: Thcese
were variable like 1 TSF/50, 100 or 125 cc;
2 TSF/200 cc; 1 measureful (MF)/50 cc,
100 cc; 3 MF/200 cc, 1 statchet/200 cc or
250 cc, 1 pac/L or 3 L. One formulation
cven recommended different composition
according to the degree of dchydration
(Specdoral).

Availability: Elcctral was available in all
the shops followed by Elcctrobion,
Speedoral and Winhydran which werc
available on 72, 42 and 40% of shops,
respectively. The other commercial {orms
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TABLE 1V_Knowledge and Attitude About Commercial ORS

Reply
Questions asked p value
Doctors Nurse Chemist
(50) (50) (50)
Preference of ORS
Commercial form 25 10 48 A <0003
Home made } 25 40 2 B <0.0001
' ' C <0.0001
Knowledge about home made ORS
' Correct 40 10 0 A <0.0001
Wrong _ 10 40 50 B <0.0006
L S, ' : C <0.0001 -
Awareness about WHO-ORS ' ' : o E s
Aware 46 2 0 A <0.0001
Not aware 4 48 50 B <025 |
- ‘ C <0.0001
Number of commercial forms of o P S ISR SRR
ORS known S ‘ . :
1-3 35 50 8 A <0.0001
4-6 13 0 28 B <0.0001
> 6 ) ' 2 0 14 C <0.0001
How many known commercial forms '
correspond to WHO-ORS '
Aware 15 0 0 A <0.0001
Not aware 35 50 50 B NS
| | C <0.0001
Are all the commercial ORS
. nearly same in their contents* o
Yes 35 35 37 A '
No S 15 15 13 B NS
C
Commercial form recommended : : ’
Any 4 31 47 A <0.0001
Specific 46 19 3 B <0.0001
: | - C <0.0001
Awareness about cost of ORS : B ‘
Correct 16 : 19 50 A 034
Wrong ‘ 34 31 0 B <0.0001
C C <0.0001
Type of watcr to be used for
reconstituting ORS _ -
Boiled/cooled : - 37 43 38 A :]
Tap water ' 13 7 12 B NS
C
(Contd.)
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TABLE IV ( Comd.v)_
, ‘ Reply e
* Questions asked — p value
- ' Doctors Nurse Chemist ' ©
. (50) (50) (50)
Amount of ORS to be prepared at
onc time : ' - : A :
One glass o 50 44 37 A <0013
One litre : | 0 6 13 B <0.062
| | C <0.0001
Amount of salt that should be added
to one glass of water _ ' ' S '
1 TSF - 2 2 17 A NS
1 MF 2 8 25 <0.0001°
As per instruction . 46 40 8 C <0.0001
Does any increase or decrease of - CRUL :
Na or glucose in ORS have any S
affect on diarrhea : EEERURE e
Yes S 38 0 0 A <0.0001
No _ e i2 0 : 0 B NS
Not aware ‘ . -0 50 .50 C <0.0001

&

-

NS = No significant

*

= ‘p’ value between doctors and nurscs
= ‘p’ value between nurses and chemists
= ‘p’ value between doctors and chemists.

Ow»F +~ +
!

were availlable in less than one-third of
shops. In majority of shops, only 2-4 brands
were available.

The knowledge and perception of
doctors, nurscs and chemists  arc
summarized in Table IV.

=

Preference for commercial ORS: While
96% of chcmists and 50% of doctors
showed preference for commercial ORS,
80% nursces preferred home made prepara-
tion, despite lacking correct knowledge
about it.

Awareness about WHO ORS formula-
tion: 92% of doctors were aware of WHO-
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= Most of those who answered ‘No’ could not tell the difference
= A few of the chemists felt that ORS should ideally be prepared in ice cold water
= A few nurses and chemists opined that Glucose C or DD are also good ORS

ORS formula but sﬁrbrisingly 9% of
nurses and 100% of the chemists had no
knowledge about WHO-ORS.

Brand names remembered: Although .
knowing that many commercial brands arc
availablc in the market, 68% of doctors
and 100% of nurses did not know more

~than 3 brand names. Even 68% of the

chemists could not recollect more than 6
brand names. A majority of them were not
aware of the exact composition of the
brands they were familiar with.

Awareness about composition: Only
30% of doctors (most of them postgradu-
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ates or doing postgraduation) werc aware
of the commercial forms corresponding to
WHO-ORS. None of the nurscs or chem-
ists was aware about it; as a guess they all
~said—probably Electral.

Awareness about contents: Two-thirds
of the doctors, nurses and chemists felt that
there was not much difference in the con-
tents of various formulations. They just dif-
fered in their flavor and cost. One-third of
those who {clt that some diflference defi-
nitely existed were not aware about the dif-
ference, except doctors.

Commeercial  form  recommended:
Ninety two per cent of doctors preferred to
prescribed specific brand name while 62%
of nurscs and 94% of chemists felt that a
patient could take any commerefal formu-
lation. Among the spccific form rccom-
mended, clectral was the commonest fa-
vourcd by all chemists and nurses and 46%
of doctors. Everybody felt that idcally the
patients should get the prescribed form but
only 6-10% of doctors, nurses and chemists
checked it. If the prescribed preparation
was not available, an altcrnate form was
acceptable to all. Only 56% of doctors
would only accept it if it matched the con-
“tents of their preseribed form or resembled
WHO formulation, while it did not matter
much for the nurses and chemists,

Awareness about cost: Almost two-
thirds of the doctors and nurses were not
awarc about the cxact cost of ORS they
were prescribing.

Water to be used for reconstitution:
Seventy four per cent of doctors, 8% of
nurses and 76% of chemists were in favour
of wusing boiled cooled water for
reconstituting the ORS packets, rest
favoured fresh tap water. A few chemists
were of the opinion that ice cold water

VOLUME 29—_NOVEMBER 1992

should'be used for it.

Amtount to be prepared: All categorics
preferred to prepare one glass of ORS at
one time rather than f{ull one litre.
Regarding amount. of powder (ORS) to be
used for one glass of water 80-90% of
doctors and nurses answered it should be
according to instructions given on packing,
it was reverse with the chemists who felt
TSF or mcasureful (MF) should be used to
decide the amount of ORS, B

Effect of composition of ORS on dehy-
dration: 86% of doctors werc aware that
high or low sodium/glucose in ORS ad-
versely clfects rehydration but none of the

nurses or chemists was aware about it
(p<0.001).

Mogt commonly marketed ORS: Elec-
tral ‘was undoubtedly the most common
commercial form sold. This was attributed
to its being the oldest and most popular
brand by 84% doctors, 70% of nurses and
36% of chemists. All of the chemists
agreed that 1t also had a good margin of
profit. Its having a better taste as compared
to other forms was fclt by 30% of nurses,
6% doctors and 10% chemists,

Discussion

The use of glucose-clectrolyte solution
has revolutionized the management of
acute diarrhca. The estimated require-
ments of the ORS packets arc very high.
There are about 500 million episodes of
diarrhéa (population bascd 1980) in all age
group or ncarly 300 million episodes
amongst 140 million under five children (2
episodes/child/ycar). About 10% of these
are likely to be dchydrated. Thus consider-
ing that rchydration will be required for 50
million episodes, needs for ORS packets
will be above 100 million. However, the ac-

4
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tual requirement may be lesser, as it might
not be possible to make packets available
to a:l those who need it due to various con-
straints(7,8). Pharmaceutical industries
have made a useful contribution towards
the national cffort of the Government and
other non-Government agencies for pro-
duction, popularisation and extensive use
of ORT in the community by marketing
ORS packets(9). The concentration of so-
dium in ORS has been a matter of contro-
versy. While use of WHO-ORS with so-
dium concentration of 90 mEq/L (based
on sodium loss in cholera cases) has been
found satisfactory both for rehydration and
maintenance with certain  guidclines(10-
15), there are occasional reports of compli-
“cations due to hypernatremia(3,16). As so-
dium loss in majority of childhood diarrhca
is low, a solution with sodium content of
50-60 mEq/L has been suggested both for

. . *
rehydration and maintenance of hydra-
tion(17,18). Amongst marketed ORS pack-
ets, 52% are in the low sodium category
but alarmingly in 27%, sodium concentra-
tion is 30 mEq or less/L. The solutions in
the latter category are likely to lead to wa-
ter toxicity and overhydration with severe
hyponatremia.

Another important aspect of the ORS
component not often realized is the con-
centration of glucose. Tt has been observed
that maximum watcer absorption occurs
with glucose concentration between 80-140
mmol(19,20) and glucose and sodium are
absorbed at close to 1:1 molecular ratio
(21,22). Thus oral rehydration solutions
having sodium concentration of 90 mEq/L
and 50 mEq/L should have a glucose con-
tent of 2 per cent and 1 per cent, respec-
tively. Higher glucose concentration in
ORS is associated with osmotic fluid {low
in the intenstine and exacerbation of diar-
rhca thus further aggravating the dchydra-
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tion(6,10,23,24). 1t is shocking that in over
half the marketed ORS preparations, there

_ is scant regard for appropriate glucose con-

centration. 36% have glucose concentra-
tion equal to or above 4% and in low so- -
dium ORS preparations ratio of sodium
and glucose is as high as 1:16.

It is possible that the solutions have

been made sweeter to increase palatability,

thus increasing acceptability leading to
higher sale and profitability. Such brands
could be a cause of dechydration rather than
rchydration and have thercfore aptly been
termed as “Swect Killers”(24). It is obvious
that the pharmaccutical industry in its en- -
deavour for competitiveness and trying to
market something unique for their product
have unnccessarily increased the cost and
in fact spend a lot in their promotion.
Twenty seven per cent of commercial
formulations have potassium more than 20
mEq/L Although it has been felt that the
concentration of K recommended in WHQ
ORS is less than the losses in the stools,
i.e., 27-38 mEq/L(10), the idcal concentra-
tion of potassium in ORS has not been
formally evaluated (25). Using excess level
of potassium in ORS could not only be
dangerous for those with compromised

" renal function but also make the prepara-

tion bitter(10).

Ca, Mg, sulphate, phosphate, etc. al-
though lost in small quantitics in diarrhcal
stools are not associated with clinical mani-
festations(10). Their addition apart from
increasing the cost of the resulting formu-
lations also incrcases the molarity making
the solution hyperosmolar. Similarly, taste
1s not a problem in children who are dchy-
dratcd and unflavored ORS tasting like
tcars are acceptable to aalmost all in-
fant(26). Flavoured ORS apart from in-
creasing the cost, also do not have a univer-
sal taste appeal, at-the same time they also



INDIAN PEDIATRICS

have a theorctical disadvantage of over-
consumption and hypernatremia(19).

The present study highlights that al-
though 32 ORS brands are available in the
market, not more than 5 brands arc avail-
able on one shop. The medical prefession-
als usually do not remember more than 5
brand names. Approximately half of the
commercial formulations, not correspond-
ing to the WHO recommendations in their

contents are the ones which are available i

majority of the chemist shops and are
being sold unchecked all over the coun-
try(9,24,27).

As 80% of Pharmacists are unqualificd

.- and almost 100% are not aware of WHQ-
- ORS they scll an alternate products of

. ORS not realizing the subtle differences in
concentrations of ingredients and recom-
mendations for preparation of solution
- predisposing the children to iatrogenic
complications. The variation in the con-
tents, packing, flavor, price, instructions for
reconstitution is so wide that cven the most
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meticulous physician or health functionary . -

may commit a mistake in giving the correet -
instructions. ‘

The pitfalls of the commercial ORS as
summarized in Table V, can be obviated
by: (@) A standard formulation with a
single brand of ORS, e.g, ORS-Name of
Company; (b) Compulsory inclusion of pic-
torial demonstrations and instructions for
preparation in local language, Hindi and
English, aleng with precautionary meas-
ures suggested by the WHO on each
packet (c) Maintaining a uniform appropri-
ate size of ORS packet so that measures
and TSF could be delected. '

It is concluded that very few brands
completely adhere to the WHO formula-
tion and variability in contents is frequent,
sometimes rcaching dangerous propor-
tions. The knowledge, attitude and percep-
tion of various prescribers (including quali-
fied doctors) and dispensers on this topic is
appalling. The nced for urgent remedial
action is obvious.

TABLE V-The Pitfalls of Commercial ORS

Variable sodium content

1. —~ 90 mEq/L
-2 Variable potassium content ~ 36 mEq/L
3 Var.iablc. glicose content. 111 — 414 mmol/L
4. Variable sodium : glucosc ratio — 1:16
S, Concentration not printed in terms of mEq/L, mmol/L in most brands.
6. Final concentration of mixed solution arc often not printed.
7. Additional ingredicnts are variable and unnecessary.
8. Variable cost. |
9. Confusing packing and instructions for dilution.
10. Precautionary mea.surcs suggested by WHO have not been printed.
11.  Local tanguage not used on packets.
12. Pictorial instructions are usually missing and if given it is not informative,

1401



PRAJAPATI ET AL.

REFERENCES

1.

10.

11

1402

Programme for Control of Diarrheal
Diseases. Seventh Program Report
1988-89 WHO /CDD/90. 30, pp 16-19.

Mechta MN. ORT-current concepts,
problems and solution In: Proceedings of
Symposium on ORT in Infants and
Children. Ed. PGIMER, Chandigarh,
1990, 10-22.

Finberg L. The role of oral electrolyte-
glucose solutions in hydration of
children. Interrational and domestic
aspects. J Pedatr 1980, 96: 51-534.

Bhargava SK, Sachdev HPS, Das Gupta
B, Man Mohan, Singh HP, Daral TS.
Oral therapy of neonates and young in-
fants with WHO rehydration packets: A
controlled trial of two sets of instruc-
tions. J Pediatr Gastroenterol Nutr 1986,
5: 416-422.

Workshop on Standardisation of Com-
mercial Oral Rehydration Formulation.
Indian Pediatr 1984, 22: 555-561.

Tiwari DK. Oral rehydration solution or
oral  dchydration  solution.  In:
Proceedings of Symposiums on ORT in
Infants and Children. Ed. Mchta S.
Chandigarh, PGIMER 1990, pp 27-30.

National  Diarrhocal Diseases Control
Programme. Management of Acute
Diarrhea. NICED (ICMR) 1985, pp 1.

Oral Rchydration
Establishments and Operation  of
Production Facilitics.  WHO/CDD/
SER/85.8, pp 5-17.

Ghai OP, Bhan MK. Complications of
commercial rehydration packets. Indian
Pediatr 1984, 21: 591-593.

Sobti J. Why use WHO formula ORS?

Salts, Planning,

Indian Mcd Assoc 1989, 87: 291-292.

Molla AM, Rahman M, Sarkar SA, Sack
DA, Molla A. Stool clectrolyte content
and purging rates in diarrhea causcd by

12.

13.

14.

- 15

16.

17.

18.

19.

20.

21

COMMERCIAL ORS

rotavirus, enterotoxigenic £. coli and V.
cholerae in children. J Pediatr 1981, 96:
835-838.

The Management of Diarrhea and Use
of ORT. A Joint WHO/UNICEF
Statement Geneva. WHO 1983.

Kumar V. Oral rehydration therapy for
diarrhea in children. Indian Pediatr 1980,
26: 739-743.

Nalin DR, Harland E, Ramlal A, et al.
Comparison of low and high sodium and
potassium content in oral rchydration
solution. J Pediatr 1980, 97: 848-853.

Pizzaro D, Posada G, Villavicencio N,
Mohs E, Levine MM. Routine trcarment
of hypernatremic and hyponatremic
diarrheal dehydration in infants using an
oral  glucose/clectrolyte  solution
containing 90 mmol/L sodium. Am J Dis
Child 1983, 137: 730-734.

Aball Al. Single solution not ideal for
oral therapy in diarrhea. Lancet 1976, 2:
633-634.

.Chatterjee A, Mahalanbis D Jalan et al.

Oral rehydration in infantile diarrhea.
Controlied trial of a low sodium glucose
electrolyte solution. Arch Dis Child 1978, -
53: 282-289.

Santosham M, Daum RS, Dillman L, ef

- al. Oral rchydration therapy for infantile

diarrhca: A controlled study of well
nourished children hospitalized in the
United States and Panama. N Engl J
Mcd 1980; 97: 848-853.

Angela M, Gracme B. Oral rehydration
in infantile diarrhca in the developed
world. Drugs 1988, 36 (Suppl 4): 48-60.

Sladen GE, = Dawson AH.
Interrelationships between the
absorption of glucose, sodium and water

by the normal human jejunum. Clin Sci
1969, 36: 119-122.

Malawar SJ, Ewton M, Fordtran IS,
Ingelfinger FI. Interrclation between



INDIAN PEDIATRICS VOLUME 29—NOQVEMBER 1992

jejunal absorption of sodium, glucose 1990, 27: 510-511.

and water in man J Clin"Tnvest 1_965’ 44: '25. . Farthing MJG. "Hisrory and rationale of

1072-1075. ' oral rehydration and recent development
22.  Goldner AM, Schultz SK, -Curran PF. in formujation.of an optimal’ solution.

Sodium and sugar fluxes across the Drugs 1988, 34 (Suppl 4): 80-90.

mucosal border of the rabbit ileum. J 26. Editorial. " Oral therapy for acute

Gen Physiol 1969, 53: 362-366. diarrhea. Lancet 1978, ii, 300-301.

2. Recommendations:. Composition of 57 pionel I, Sicinhoff MC, Percira SM.
ORS. Indian Pediatr 1990, 27: 965-966. Commercial- ORS and hypernatremia.

24. Tiwari DK. chct‘ killers. Indiaﬂ Pédiﬂt-r Indian Pediatr 1984; 21: 595-599,

Editor’s Note:

An attempt is being made to rationalize ORS composition in the country. The Ministry
of Health & Family Welfare, Government of India, has recently issuéd instructions that
Central and State Governments will procure and purchase ORS packets strictly
conforming to the WHO formula which would be bearing the accompanying logo and
instructions for usc. ‘ o

Mix entire contents of packet i one litre of water
. 23 3 X .84 %) 0
. HOW TO MIX

vow & frown W

1IN
iyl

Pour five glasses of wales  Mix ORS packet Siw till dissobved Give Solution 10 baby
dw Soow ol ¥ R aw ford bt g o rw Ao wadwmwmy
TO BE USED WITHIN 24 HOURS ¢ Wl i day pen T Wl

ORS to be given after each loose motion

2 AR T8 | & A Rordt

AGE Below 2 years 50-100 ml (1/4 glass)

] swiaw wo-teo . ®k. (v/v fvwer) U
2t0 10 100-200 ml (1/2 glass)
el & x!':i“n {too-3ee . W (/3 Proww) Q
Above 10 years As much as able to drink
tewA A mdes

8atch No. . Mg, lic. No.

Mig. Date

Expiry Date

M. R. P
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