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PREFACE

Each year an estimated five million of the world’s children die of diarrheal dehydra-
tion. Worldwide, it may be the leading cause of infant mortality. _

In many countries diarrheal diseases account for twenty-five percent or more of
pediatric hospital admissions. Treating these hospitalized cases with costly intravenous
therapy and the requisite medical supervision places a heavy burden on already scant
health resources. And yet we know those fortunate enough to receive such treatment
are only a fraction of those in need.

Surveys in various parts of the world indicate that children below the age of five com-
monly experience as many as ten episodes of diarrhea annually. The deleterious nutri-
tional consequences of these repeated infections have been well described.

Fortunately, recent developments in gastrointestinal physiology, and enteric diseases
in general, have led to the refinement of an appropriate technology innovation of tre-
mendous significance: oral rehydration therapy (ORT).

The key finding was that glucose, in the correct concentration, dramatically en-
hances the absorption of water and sodium in the small intestine. Moreover, this active
transport mechanism remains !argely intact despite the presence of diarrhea. The prob-
lem of rehydration and maintenance of fluid and electrolyte balance during acute diar-
rhea is thus immensely simplified; patients need only drink ORT solution in volumes
approximately equal to their stool losses.

Data from many sources indicate mortality from diarrheal dehydration can k. virtu-
ally eliminated once the routine use of ORT is established. More importantly, ORT is
so safe and effective it can be given in the home by nearly anyone with minimal train-
ing. -

The task of disseminating ORT comprises a key strategy of the WHQO Program for
the Control of Diarrheal Diseases (CDD). Begun in 1978, this high priority program
forms an essential element of primary health care. Taking a comprehensive approach,
the program seeks not only to promote ORT but also-to reduce the incidence and se-
verity of diarrheal diseases through improved child care practices (including the pro-
motion of breastfeeding and proper weaning), the use of safe water and adequate sani-
tary facilities, and the early detection and control of epidemics through improved epi-
demiological surveillance. To implement these strategies, new approaches to training,
communications, information dissemination as well as program delivery and evalua-
tion are essential, particularly in light of the Organization’s goal of achieving ‘‘health
for all by the year 2000.”

With a view toward making the information as widely available as possible, the ma-
Jjor published literature on ORT has been collected and abstracted in this annotated
bibliography. Both continuing demand for information on ORT and rapid technical
advances as ORT programs are implemented worldwide have led us to publish this up-
dated second edition.

Dr. Carlyle Guerra de Macedo
. Director. .



"~ INTRODUCTION

This collection of annotated abstracts on oral rehydration therapy (ORT) has -
been compiled to assist in understanding the large amount of information whlch. v
has recently evolved concerning this method of treating diarrhea. =

Diarrheal diseases are one of the major public health problems in the develop-
ing world, are a leading cause of death in small children and constitute an impor-
tant contributing factor to malnutrition.

Acute diarrheal episodes, which are caused by a number of agents, are most
often self-limited. Dehydration, the major cause of diarrheal disease morbidity
and mortality, results from the loss of fluid and electrolytes in diarrheal stools.

The long-term reduction in incidence and severity of diarrhea will continue to
depend on comprehensive programs to improve nutritional status, water supplies,
personal hygiene and environmental sanitation. However, an immediate impact
on mortality due to dehydration can be achieved by treatment based on early
administration of oral glucose electrolyte solution. The cornerstone of this thera-
peutic plan is the use of an inexpensive, casily administered, and universally
available oral rchydration solution.

The use of oral rehydration solutions to provide water and electrolytes for per-
sons with diarrhea has long been advocated. Darrow (1949) and Harrison (1955)
reported successful use of oral rehydration to provide maintenance fluid and elec-
trolyte therapy in dehydrated children and infants. A salt and glucose oral rehy-
dration solution was successfully used to treat persons with mild cholera in India
in 1953, ‘

In the late 1950s and early 1960s, studies demonstrated the glucose-enhanced
uptake of sodium and water in the small intestine. In 1964, Phillips showed that
persons with cholera could absorb oral glucose-electrolyte solutions, and in 1968
the first comprehensive metabolic balance studies were done, clearly demonstrat-
ing that oral infusions could maintain fluid and electrolyte balance in persons with
cholera. Over the next decade a large number of hospital, treatment center, and
field-based clinical trials, in all age groups, showed that oral rehydration solutions
could be used to effectively treat mild and moderate dehydration resulting from
both cholera and non-cholera diarrhea. These trials were carried out in many
countries under widely varying conditions.

Severely dehydrated persons (10% or greater weight loss) may require initial
intravenous (IV) rehydration, but the subsequent use of oral therapy to complete
rehydration and to supply maintenance fluids and electrolytes has led to an overall
80% reduction in the need for IV fluids. An implicit advantage is the virtual elim-
ination of complications (e.g., septicemia) associated with IV therapy. Persons
with severe, protracted vomiting, other medical complications, rarely-seen glu-
cose (or sucrose) intolerance, and those whose oral intake cannot match losses also
require IV therapy.

Most present oral rehydration programs use a single solution containing the

vii
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WHO-recommended composition (ORS) to treat all age groups with all types of

- diarrhea. The electrolyte composition of the solution was initially developed to
approximate the concentration of clectrolyte losses in stools of persons with chol-
era. The concentration of glucose, the most expensive ingredient in the solution,
represents the minimum amount needed to provide optimal sodium and water
uptake.

There are obvious administrative and operational advantages to using a single
oral solution, and the optimal concentration of each of the ingredients has been
carefully determined. Sucrose, which in many countries is a less expensive and
more easiiy obtained sugar than glucose, has proved a possible substitute for glu-
cose. However, if sucrose is substiwuted, twice the amount of sucrose is needed
(40 g vs 20 g) as in the glucose-clectrolyte solution. The recommended sodium con-
centration (90 mEq/l) has been amply shown to be highly effective and safe for
deficit replacement and maintenance needs of individuals with cither cholera or
non-cholera diarrhea; additional water need during maintenance of small infants
is easily met by providing breastmilk, diluted cows’ milk or plain water. More
recently, investigators have focused on the feasibility of substituting other carbo-
hydrates for glucose or sucrose, and of using a more stable base, citrate, in place of
bicarbonate,

A large number of hospital and treatment center trials have demonstrated that
oral rehydration therapy (ORT) reduces the clinical severity and mortality caused
by diarrhea. The early reports from field studies are similarly encouraging. These
studies have convincingly shown that dependence on expensive IV therapy to
treat dehydration can be greatly diminished. When combined with ceducational
efforts stressing the need to continuc feeding (especially breastfeeding in infants)
during and after diarrheal episodes, ORT is expected to have a favorable impact
on malnutrition by reducing the severity and duration of dehydration and acidosis
associated with diarrhea and by improving appetite and food intake. However,
because of the complex interactions of social, economic, health, and environmen-
tal factors related to malnutrition, this impact has been difficult to quantify.

A key to implementing country oral rehydration programs is devising distribu-
tion and administrative systems which incorporate the customs, beliefs, practices
and facilities of the target populations. Prepackaged preparations of ORS distrib-
uted through rural treatment centers and primary health care workers have
proved effective, but as knowledge and acceptance of oral rehydration grows,
home-prepared solutions using locally available houschold sugar and salt may be-
come practical and inexpensive. While numerous recent studies have shown that
such “‘simple salt/sugar (SSS)’’ solutions are cfficacious, they have also deter-
mined that correct home measurement and administration of SSS solutions de-
pend on careful calibration of local measures, repeated face-to-face instruction
and some form of supervision on the village level.

National efforts to implement oral rehydration therapy must be part of the gen-
eral program for delivery of all basic health services. Use of oral rehydration ther-
apy in the treatment of diarrhea in infants and children acts as a highly effective
entry point for appropriate health education measures, particularly promotion of
breastfeeding, appropriate dictary practices including weaning foods and per-
sonal hygiene. The practice of oral rehydration therapy should be implemented
through the primary health care approach by integrating it into other primary

viii



health care activities, such as 1mmumzatxons, famlly plannmg, nutrmon and ma-. ‘
ternal and child health. :

On the following pages, annotated abstracts of oral rehydrauon artncles are ar-
ranged under 5 categories: history, clinical trials, composition, impact, and im-
plementation. If information in an article pertains to more than one category, the
abstract appears in the scction corresponding to the major thrust of the article,
while the citation is cross-listed in each other appropriate category. Abstracts ap-
pear in approximately chronological order.

First-edition abstracts, numbered 1-133, were drawn from the published litera-
ture up to and including early 1980. Most of the 144 second-edition abstracts,
numbered 134-277, were published between early 1980 and the end of 1982, A
few pre-1980 articles, which for various reasons were not abstracted in the first -
edition, also appear in the newer material,

WHO-Recommended Formulation of ORS:

Ingredients * gramlliter of water
Sodium chloride 85
Sodium bicarbonate 25 T
Potassium chloride ~ B -
Glucose O . 200"
Composition : _.'. mmol/liter cf walrérry k,.f'
Sodium P Sl
Potassium
Chloride

~ Bicarbonate

Glucose







Chapter L. HISTORY

These annotated abstracts trace the physiologic and clinical rationale behind the

development of oral rehydration solutions,

Oral solutions containing glucose (historically first used for its nutritional value)
and electrolytes have been used successfully in treating dehydrated persons for over
30 years. A physiologic basis for such treatment has been established in the past 2 1/2
decades by studies which showed that coupled transport of glucose and sodium in the
small intestine results in accelerated transport of clectrolytes and water. Clinical tri-
als were subsequently performed to determine whether persons with cholera could
absorb oral glucose-electrolyte solutions and, if so, whether maintenance fluid and

electrolyte requirements could be met,

1. Darrow, D. C., et al., Disturbances of
water and electrolytes in infantile diarrhea, Pe-
dialn't.s_‘ 3:129-156, 1949,

Detailed metabolic balance studies were
performed on 7 hospitalized infants with mod-
erate to severe diarrhea. The results showed
that an oral solution containing Na+,Cl-,K*,
HCOj3, and glucose could be tolerated and
that the solution could aid replacement of body
water and clectrolyte losses without prolonged
parenteral therapy. After one day of intraven-
ous therapy, most of the children received
their fluid and clectrolyte requirements orally.

These findings provided carly evidence for
the efficacy of oral rchydration therapy.

2. Chatterjee, H. N., Control of vomiting
in cholera and oral replacement fluid, Lancet
2:1063, 1953,

The efficacy of an oral solution to treat chol-
cra patients was evaluated while controlling
vomiting with an antiemetic agent,

During 2 epidemics of cholera in Calcutta in
1952 and 1933, 59 and 127 persons, respec-
tively, were treated with 14 mg tablets of pro-
methozine and 8-chlorotheophylline to control
vomiting. A solution of Na*(114 mEq/l),
K*(28 mEg/l), and glucose (137 mmol/l) was
administered by mouth to 33 of these persons

with mild cholera and by mouth and rectum to
153 with modecrate to severe discase. All 186
treated persons recovered without sequelac.

This historic report demonstrated the po-
tential uscfulness ol non-parenteral glucose-
clectrolyte solutions for the treatment of chol-
cra.

3. Fisher, R. B., Glucosc movémcnts
across the wall of the rat small intestine, J Phy-
siol 119:210-223, 1953.

This early physiologic study demonstrated
that a relatively small number of cells in a rat
small intestine preparation were involved in
glucose translocation from the lumen and that
the remaining cells were impermeable to glu-
cose translocation. From this evidence, it was
possible 10 postulate the existence of 'specific
receptor sites for glucose uptake.

4, Harrison, H. E., The treatment of diar-
rhea in infancy, Ped Clinics N Am 1:335-348,
1954.

A general review of the etiology, physiol- -
ogy, clinical and laboratory assessment and
therapy of pediatric diarrheal discase was pre-
sented. Intravenous rchydration was identi-
fied as the initial therapy of choice for dehy-
drated children. However, administration of

Y



2 ORAL REHYDRATION—A BIBLIOGRAPHY

oral clectrolyte-carbohydrate solutions was
recommended as a suitable method for supply-
ing maintenance water, electrolyte, and carbo-
hydrate requirements. The oral solution used
comained 50 mEq/l of Na* and C1- and 20
mEq/l of K, in addition to citrate, phosphate
and glucose or maltose.

After 6 vears of experience at Baltimore
City Hospital the investigators reported most
patients were kept in water and electrolyte bal-
ance and that there was no evidence of exacer-
bated or p.olonged diarrhea using oral solu-
tions for maintenance hydration.

5. Colle, E., et al., Hypertonic dehydration
(hypernatremia): the role of feedings high in
solutes, Pediatrics 22:5-12,1953.

Unwittingly high sodium concentrations in
oral formulas given at home for the carly treat-
ment of mild to moderate diarrheal discase
may contribute to an increased incidence of
hyperiatremia.

Thirty-two children  with  gastroenteritis
(consecutive admissions at 2 urban American
hospitals) were studied. Careful feeding histo-
rics were obtained. Where possible, samples of
pre-admission oral feedings where tested for
solute concentration, as were samples of water
from particular homes. Solutions made by us-
ing heaping mcasures of a commonly used
commercial oral electrolyte solution were ana-
lyzed for solute concentrations.

Seventeen of the thirty-two cases had con-
firmed hypernatremia (sodium greater than
130 mEg/l) on admission, and four of those
died. Three others had neurologic sequelac at
discharge. There were no deaths or neurologic
sequellae in the non-hypernatremic patients.
The major difference in the hypernatremic
group was the high solute load in their pread-
mission feedings. Reasons for the high solute
loads included errors in formula preparation
and high concentrations of sodium in the wa-
ter used for mixing.

This study was one of the first to point out
the pitfalls inherent in home preparation of
oral rehydration fluid for children, cspecially

when measurement of all constituents is per-
formed in the hcme.

6. Riklis, E,, ct al., Effects of cations on
sugar absorption by isolated surviving guinea
pig intestine, Can J Biochem Physiol 36:347-
362, 1938.

The dependence of active absorption of sug-
ars (glucose, galactose, and fructose) on cation
concentrations bathing the intestine was
clearly shown in these classic studies per-
formed on isolated surviving guinca pig intes-
tine. Both sodium and potassium ions were
shown to be required for the process of active
transport of glucose. This was onc of the first
studies to demonstrate the physiologic link be-
tween glucose and sodium transport in the
small intestine.

7. Harrison, H. E., et al., Hypernatremic
dehydration, Ped Clin N Am 6:193-199, 1959.

The study discussed hypernatremic dehy-
dration, defined as fluid losses amounting to
10-15% of body weight associated with an ele-
vated serum sodium concentration. Predispos-
ing factors were described including prema-
turity, decreased free water intake. increased
solute-free evaporative water loss. increased
stool loss of free water, increased solute load to
a sick infant, salt poisoning. and diabetes insi-
pidus (both central and nephrogenic). Associ-
ated clinical findings were also described and a
treatment rationale was outlined. including
mention that oral therapy with “*glucose-water
and clectrolytes’™ can be given within 12-24
hours of admission to the hospital or carlier.

8. Curran, P. F., Sodium, chloride, and
water transport by rat ileum in vitro, J Gen
Physiol 43:1137-1148, 1960.

To determine the interrelationships of ccllu-
lar metabolism, transport of NaC1 and water
and the effects of glucose and metabolic poi-
SONs on ion transport, in vitre studies were car-
ried out on rat ilcum preparations.

Net water transport was shown to be depen-
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dent on the rate of net sodium transport. In the
presence of glucose increased Na* and C1-
uptake was seen. The presence of metabolic
poisons inhibited Na* and C1- uptake.

The data presented indicated that water
transport is a passive process and is dependent
on Na* and Cl~ transport. Na* and C1- in-
flux was shown to be significantly affected by
the presence of glucose. The active-transport
nature of ion uptake was demonstrated by in-
hibition of jon influx with metabolic poisons.

This study helped to establish the biophysi-
cal rationale for the use of glucose-clectrolyte
solutions to provide effective oral rehydration.

9. Phillips, R. A., Water and clectrolyte
losses in cholera, Fed Proc 23:705-712, 1964.

This paper traced the development of pro-
grams for treating cholera which were based
on studies of the tmechanism of production and
electrolyte composition of diarrheal stools. To
determine if oral rehydration could be used to
treat persons with cholera, oral solutions of
varying compositions were administered to
hospitalized Filipino patients and to healthy
volunteers.

Electrolyte solutions were shown to replace
water, K+, and some of the HCOy losses in
cholera. Addition of glucose to an isotonic
clectrolyte solution allowed the uptake of so-
dium and chloride which were not otherwise
absorbed.

The physiologic evidence for the coupling of
sodium and glucose transport in the small in-
testine provided the rationale for this success-
ful demonstration that an oral glucose-clectro-
lyte solution could be used to treat the fluid
and clectrolyte losses of cholera.

10. Crane, R. K., Na*-dependent trans-
port in the intestine and other animal tissues,
Fed Proc 24:1000-1008, 1965.

This symposium report detailed the bio-
physical evidence supporting the hypothesis of
coupled glucose and sodium transport in the
small intestine. Transport appears to be re-

lated to the cncrgy-dcpcndént translocation of ]
Na* at the cellular level. : o

11, Phillips, R. A., et al., Water and clec-
trolyte absorption by the intestine in cholera,
Cholera Res Symp 299-311, Honolulu, 1965.

To show the relationship of diarrhea and the
active transport of sodium, quantitative and
qualitative stool, serum, and urine studies
were performed on 12 hospitalized Filipino
adults with onset of cholera within 24 hours of
admission. Initial intravenous hydration cor-
rected acid-base and fluid defecits.

During study periods, one of 3 oral solu-
tions containing 10 mmol/l KC1, 45 mmol/]
NaHCOy, and cither 0, 100 or 185 mmol/]
NaCl were administered, and uptake of elec-
trolytes was measured.

Absorption of H,O, K+, and HCO; was
demonstrated but NaCl was not absorbed dur-
ing acute, severe cholera. However, net ab-
sorption of all ions was scen during convales-
cence.

These results demonstrated that sodium is
not absorbed from the gut in the absence of
glucose in patients with severe, acute cholera
regardless of whether a hypotonic, isotonic, or
hypertonic sodium solution is used.

12. Hirschhorn, N., Decrease in net stool
output in cholera during intestinal perfusion
with glucose containing solutions, N Engl ]
Med, 279:176-180, 1968.

Glucose-, galactose-, and fructose-electro-
lyte solutions were infused into 8 hospitalized
adults with cholera, and the effect on net stool
output was evaluated. Each of the persons
studicd had culture-proven V., cholera, (El Tor-
Inaba), infections, were admitted in shock,
had high stoo} purging rates, and received ini-
tial intravenous correction of {luid and electro-
lyte defecits. Warmed electrolyte solutions
{mEg/l: Na*-133, K*-6.1, C1-92, HCOy -
48) with varying amounts of glucose, galac-
tose, or fructose were infused. IV hydration
was continued in order to supply maintenance
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Until the advent of ORT, costly,
hospital-based intravenous therapy was

the treatment of choice for diarrheal
dehydration. (Photo: WHO)

In many countries acute diarrhea is

still the leading cause of pediatric

hospital admissions. (Photo: Ecuador

Ministry of Health)
¢

Malnutrition and diarrhea are
intimalely related. (Photo: Ecuador
Ministry of Health)




RO O O I NP
AL e

 HISTORY

fluid and electrolytes. Intake, output, stool
composition, and serum chemistries were seri-
ally monitored. Controls consisted of 25 peo-
ple treated for cholera from 3 previous epi-
demics who had received IV therapy along
with some water and small snacks taken by
mouth,

The net stool output decreased when glu-
cose was added to the perfusion solution and
increased when glucose was removed. Galac-
tose was as cffective as glucose in reducing net
stool output but fructose had no effect on stool
rate. Stool clectrolyte concentrations during
perfusion were similar to that of the perfusing
solution, indicating that no one component of
the solution was sclectively absorbed.

Decreases in the net stool rate and net stool
losses of Nat, K*,C1-, and HCOys were ob-
served during the infusion studies. These
results suggested that oral glucose-clectrolyte
solutions could be of value in reducing the in-
travenous fluid requirement for cholera.

13. Nalin, D. R., ct al., Oral maintenance
therapy for cholera in adults, Lancet 2:370-2,
1968,

Twenty-nine Bangladeshi adults hospital-
ized with bacteriologically confirmed V. chole-
rae infections were studied. Each was initially
treated intravenously until hypotension was
corrected. Ten controls continued to receive
only IV hydration, while tea received intra-
gastric perfusion of a glucose-clectrolyte solu-
tion, and nine drank the rehydration solution.
The latter two groups also received 1V hydra-
tion whenever necessary to maintain plasma
specific gravity of less than 1,030, The IV so-
lution contained sodium chloride (5 g/l), so-
dium bicarbonate (4 g/l), and potassium chlo-
ride (1 g/l). The intragastric  solution
contained sodium chloride (4.22 g/l), sodium
bicarbonate (4 g/l), potassium chloride (0.5 g/
D), and glucose (20 g/1). The oral solution was
the same as the intragastric except for the sub-
stitution of potassium citrate (9.25 mEq/1) for
potassium chloride to improve the taste. The
intragastric solution was infused at a rate of
750 cc per hour for those patients weighing

more than 25 kg and at 500 cc per hour for
those weighing less.

Patients receiving intragastric perfusion re-
quired 78.8% less 1V fluid than controls,
while those patients drinking rehydration fluid
required 81 % less IV fluid than controls (these
percentages include the initial 1V rchydration
which all patients reccived). A net positive gut
fluid balance was achieved in less than cight
hours in 80% of paticents receiving intragastric
or oral fluids. Scrum clectrolytes were normal
throughout the study in all paticnts. No in-
creased stool output was noted in cither intra-
gastric or orally treated patients vis-a-vis con-
trols.

The study demonstrated that an oral rchy-
dration solution can provide maintenance
fluid and clectrolytes to cholera patients and
that, in the authors’ opinions, mild cases of
cholera (those presenting without shock) may
be treated solely with an oral solution.

14. Olsen, W. A., ct al., The role of sodium
in intestinal glucose absorption in man, J Clin
Inv 47:1133-1142, 1968.

The authors wished to determine whether
sodium participates in carrier-facilitated entry
of glucose into intestinal cells or whether intra-
cellular sodium produces the energy required
for the **uphill’’ transport of sugars.

Twenty-four ‘‘healthy young people’’ were
studied on 53 occasions. Their small bowels
were infused with one of two groups of solu-
tions: onc group containing various concen-
trations of glucose (1.0, 1.7, 3.4, 6.0, 11.1,
20.0, 27.8 mmol/]) and 140 mEq/l of sodium
and the sccond group containing glucose
(same concentrations as above) and mannitol
as an osmotic replacement for sodium. One in-
fusion followed the other in cach subject. Se-
rum and intraluminal concentrations of so-
dium and glucose were determined, as were
intraluminal concentrations of a non-absorb-
able polycthylence glycol (PEG) marker.

Serum glucose did not change appreciably
in any of the studies in which it was measured.,
When sodium was infused, intraluminal so-
dium concentration was always 140 mEq/l.
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During sodium infusions, intraluminal PEG
concentration always increased, indicating net
absorption of water, (although this effect di-
minished in distal portions of the bowel). Dilu-
tion of PEG occurred when sodium-free solu-
tions were infused.

Significant (p less than 0.01) inhibition of
uphill glucose absorption (i.e., when infusate
glucose concentration was less than serum) oc-
curred when sodium was replaced by mannitol
or tris-HC1. ‘‘Downhill’’ glucose absorption
was not impaired. Hypotonic infusions (with-
out sodium, containing less mannitol) did not
enhance glucose transport and may have in-
hibited it (PEG concentrations increased, indi-
cating water absorption).

After typical meals, intraluminal glucose
concentrations were all greater than 6.0 mmol/
1, a level at which downhill absorption occurs
and sodium is not necessary. The amount of
sodium required for optimal absorption of glu-
cose was inversely related to intraluminal giu-
cose concentration,

15. Pierce, N. F., ct al., Oral replacement
of water and clectrolyte losses in cholera, Ind
Med Res 57:848-855, 1968.

To determine whether glucose-enhanced so-
dium and water absorption occurs in the small
bowel of persons with cholera, 9 adult males
hospitalized with severe V. cholera, (El tor,
Ogawa) infections were studied. Two oral so-
lutions were used; solution 1 contained (in
mEqg/l): Na*-118, K*-8.5, CI--86.5, HCOy
-40, and glucose 40 mmol/l; and solution 2
contained (in mEq/1): Na*-110, K+*-90, CI--
79, HCOy -40 and glucose 160 mmol/l. All pa-
tients initially received 12 hours of IV therapy
followed by 12 hours of intragastric infusion of
one of the 2 solutions. This was followed by an
additional 1Z hours of IV therapy. Intake, out-
put, specific gravities, and serum electrolytes
were monitored.

Net stool losses of water and electrolytes
were less during the intragastric infusions.
Significantly greater volumes of the 40 mmol/i
glucose solution (No. 1) were required to im-
prove net water balance wvis-a-vis the 160

mmol/l glucose solution (No. 2). Stool vol-
umes were significantly greater in the patients
receiving solution No. | than in those receiv-
ing solution No. 2. One paticent in each group
received supplemental IV fluid during intra-
gastric infusion because of clevated plasma
specific gravities; one of these paticents had sig-
nificant vomiting.

Absorption of water and clectrolytes was
documented in both study groups and water,
clectrolyte, and acid-hase balances were main-
tained in patients with severe cholera.

The 160 mmol/l. glucose solution was better
absorbed as evidenced by smaller stool output
and reduced fluid requirement in patients re-
ceiving solution No. 2.

This carly study demonstrated the potential
usefulness of orally administered glucose-clec-
trolyte solutions in the clinical management of
cholera.

16. Pierce, N. F., ct al., Effect of intragas-
tric glucosc-clectrolyte infusion upon water
and clectrolyte balance in Asiatic cholera, Gas-
troent 55:333-343, 1968.

Intragastric infusion of a glucose-clectrolyte
solution was uscd to determine whether glu-
cose absorption occurs in cholera patients and
whether administration of such a solution
would alter cholera stool production or compo-
sition. The cffect of the solution on water, clec-
trolyte, and acid-base balance in cholera pa-
tients with severe diarrhea was also studied.

Fourteen hospitalized adults with severe de-
hydration, high stooling rates, and culture-
proven V. cholerae infection were administered
intravenous hydration to correct deficits and
then received one of 3 oral rehydration solu-
tions pumped intragastrically. None of the pa-
ticnts had received antibiotics. The solutions
varied in glucose concentration from 40 to 220
mmol/l, Na* from 118 t0 101, K* from 8.5 to
9.0, Cl- from 86.5 to 74.5, and HCOy from
40 to 35 mmol/l. IV hydration was used dur-
ing control periods when oral fluid was not ad-
ministered or when oral fluid infusion could
not maintain water balance. Intake, output,
fluid and electrolyte balances, plasma chemis-
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tries and specific gravities were monitored.
Admission data were not significantly different
in the 3 treatment groups nor were there sig-
nificant differences after the initial IV hydra-
tion.

Positive water balance and decreased net
clectrolyte loss during ORS infusion were
demonstrated. Although actual stool output
increased on intragastric infusion, the net bal-
ance of water and clectrolytes improved. Stool
composition studics showed glucose present in
stools of only 2 patients while sodium and chlo-
ride concentrations decreased and bicarbonate
increased as intragastric treatment progressed.,
Vomiting was seen in only 3 persons.

A 160 mmol/l glucose-clectrolyte solution
required one-half the infusion rate to balance
stool losses as compared to a 40 mmol/l solu-
tion. No advantage was scen with a 220 mmol/]
solution. In most of the patients, water, elec-
trolyte, and acid-base balances were main-
tained during 12-hour periods of intragastric
ORS infusion.

The complete absorption of glucose in all
but 2 persons and the improvement of water
and clectrolyte balances were consistent with
the postulated enhancement of water and
NaCl absorption by active transport and by
glucose. Morcover, this enhanced absorption

gave no evidence of altering the mechanism by
which cholera stools are formed. Of the three
solutions used, the 160 mmol/l glucose-elec-
trolyte solution demonstrated the highest ratio of
water and clectrolyte absorption to concentra-
tion of glucose.

17. Turnberg, L. A., et al., Mechanism of
bicarbonate absorption and its relationship to

sodium transport in the human jejunum, J
Clin Invest 49:548-556, 1970.

Using a constant perfusion technique, fac-
tors affecting sodium and bicarbonate absorp-
tion from the gut were described. An unspe-
cific number of normal persons as well as 11
persons with pernicious anemia underwent in-
fusion and gut content sampling studies in
which various clectrolyte solutions were used.

Sodium absorption was markedly influ-
enced by bulk water flow, being zero when
flow was zero, and sodium was absorbed
against an clectrochemical gradient in the
presence of bicarbonate. Bicarbonate trans-
port was shown to occur against a steep elec-
trochemical gradient and was inhibited by ac-
ctazolamide.

These results indicated that a mechanism
for active transport of sodium exists and that it
may be linked to absorption of bicarbonate.

Second Edition Abstracts

134. Nalin, D. R., et al., Oral therapy for
cholera, In Barua and Burrows (eds) Textbook of
Cholera. 1st Edition, Chapter 13, pp. 253-261,
Philadelphia, Saunders, 1974.

The authors reviewed the major clinical and
field studies that led to the development of oral
rchydration therapy (ORT). They described
how the elegant mechanisms by which the gut
absorbs water and clectrolytes in the presence
of glucose were not clearly clucidated until the
late 1960’s although various investigators had
observed the apparent feasibility of ORT a
century ago. The successful use of a specific
glucose-electrolyte solution in a clinical setting

was first reported by Chatterjee et al, in 1953.
By 1968, Nalin et al, had shown ORT pro-
vided a useful adjunct to IV therapy in that,
after initial IV treatment, it successfully main-
tained hydration even in severe cholera cases.
These findings were soon confirmed in large-
scale field trials. In 1970 Cash et al, showed
ORT was effective in severe cholera without
initial IV rehydration. Others soon showed this
was true even for small children.

Considering public health aspects and not-
ing that ORS ingredients are inexpensive and
widely available and that ORT can reduce IV
fluid use by 80% or more, the authors recom-
mended that cholera vaccination programs in
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endemic areas be replaced with treatmesit pro-
grams based on ORT.

Finberg, L., et al., The role of oral electro-
lyte-glucose solutions in hydration for chil-
dren—international and domestic aspects,
J Pediatr 96(1):51-54, 1980.

Anonymous, Oral rchydration therapy
(ORT) for childhood diarrhoeca. Population Re-
ports, Series L, No. 2, (75 pages), Nov-Dec 1980,
(available in several languages from the Popu-
lation Information Program, the Johns Hop-

kins University, Hampton House, 624 N.
Broadway, Baltimore, Md. 21205, USA).

Parker, R. L., Oral fluid therapy in diar-
rhea and dehydration: Current concepts and
practical considerations, (Unpublished Document
available fram: Dept. of International Health,
Johns Hopkins Univ. School of Hygicne and
Pub Health, Baltimore, Maryland, USA),
July 1980.

Levine, M. M., Oral therapy for diarrhoca:
past, present and future (editorial), J Trop Med
Hyg, 84:185-187, 1981,



Chapter II.

CLINICAL TRIALS

With the encouraging results of the initial physiologic and clinical studies, investi-
gators next sought o describe etiological and host factors affecting the efficacy of
ORT with a view towards formulating specific treatment regimens. A succession of
trials yielded information on methods of administration, reduction of IV require-
ments and the limitations of ORT. More recent studies have tested the feasibility of
delivering ORT in differing cultural and non-clinical, field settings. :

Chatteree, H. N., Control of vomiting in
cholera and oral replacement fluid, Lancet
2:1063, 1953 (see No. 2). '

Colle, E., et al., Hypertonic dehydration
(hypernatremia): the role of feedings high in
solutes, Pediatrics 22:5-12, 1958 (see No. 5).

Phillips, R. A., Water and electrolyte losses
in cholera, Fed Proc 23:705-712, 1964 (see No.
9).

Phillips, R. A., et al., Water and electrolyte
absorption by the intestine in cholera, Cholera
Res Symp Honolulu, 1965, pp. 299-311 (see
No. 11).

Hirschhorn, N., Decrease in net stool out-
put in cholera during intestinal perfusion with
glucose containing solutions, N Engl | Med
279:176-181, 1968 (see No. 12).

Nalin, D. R., et al., Oral maintenance ther-
apy for cholera in adults, Lancet 2:370-372,
1968 (see No. 13).

Olsen, W, A,, et al., The role of sodium in
intestinal glucose absorption in man, J Clin In-
vest 47:1133-1142, 1968 (see No. 14).

Pierce, N. F., et al., Oral maintenance of
water-clectrolyte and acid-base balance in
cholera: a preliminary report, Ind J Med Res
6:640-645, 1968 (sce No. 15).

Pierce, N. F., et al., Effect of intragastric
glucose-clectrolyte infusion upon water and

electrolyte balance in Asiatic choléfa, Casiroe;z- ol
terology 55:333-343, 1968 (see No. 16). - |

Nalin, D. R., et al., Reduction of mainte-
nance intravenous fluid needs in cholera by

means of an oral therapeutic solution, J Paki-
stan Med Assoc 19:373-379, 1969 (see No. 69).

18. Pierce, N. F., et al., Replacement of
water and electrolyte losses in cholera by an
oral glucose-electrolyte solution, Ann Int Med
70:1173-81, 1969. '

This study examined the efficacy of an oral
rehydration solution in providing maintenance
therapy in males over the age of twenty with
bacteriologically proven (‘‘clinically severe’) -
cholera. :

All patients were initially treated with IV flu-
ids for six hours. They were then randomized .
to either a control group, which continued to
receive IV therapy, or a treatment group,
which was given an intragastric oral fluid infu-

_ sion to match output plus 100 cc per hour, with

IV therapy added as necessary to maintain a
plasma specific gravity of less than 1.030. The
orogastric solution 'contained sodium (100
mEq/l), potassium (10 mEq/l), .chloride (70
mEq/l), bicarbonate (40 mEq/]) and glucose
(120 mmol/1) with an osmolality of 327 mOsm/I.

Controls did not differ demographically,
clinically, or biochemically from the orogastric
study patients at admission or at the conclusion
of the study. Total fluid administered (from ad-
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mission to the cessation of diarrhea) was
greater, but not significantly so, in the orogas-
tric group. Although stool output during oro-
gastric replacement was 21% greater then ex-
pected, measurements indicated that study
patients retained a mean of 87 % of the orogas-
tric solution. Net electrolyte balances deviated
less from zero in study patients than in con-
trols, although some study patients had nega-
tive balances of individual eléctrolytes. Study
patients did not differ from controls in total
stool volume, duration of diarrhea, or duration
of vibrio excretion,

The authors maintained that their intragras-
tric solution could be administered orally and
that its efficacy should be evaluated in children
and persons with non-cholera diarrhea as well.

19. Nalin, D. R., et al., Oral therapy for
cholera, (letter) Ann Intern Med 72:288-289,
1970.

This letter was in response to an article by
Pierce, et al. (see preceding abstract, ‘‘Re-
placement of water and electrolyte losses in
cholera by an oral glucose-electrolyte solu-
tion,”” Ann Intern Med 70:1173-81, 1969).
The authors felt the solution used by Pierce and
Sack was low in sodium (100 mEq/l) as com-
pared to the concentration of sodium (120
mEgq/]) found optimal in their studies. In the
absence of glycine, which along with glucose
enhances sodium absorption, patients treated
with the solution containing 100 mEq/I sodium
might become dangerously hyponatremic.
They presented the same argument for potas-
sium (advocating 15 mEq/l, compared to the
10 mEqg/l recommended by Pierce, Sack, et
al.). -

The authors also stated that recording intake
and output measurements every 4 hours pro-
vides sufficient data and is less time consuming
and less misleading than the ‘‘cumbersome’’
hourly intake and output monitoring of Pierce,
Sack, et al.

20. Pierce, N. F., et al., Oral electrolytes in
cholera, (letter) Ann Intern Med 72:959, 1970.

In this response to a critical letter by Nalin
and Cash (see preceding abstract) the authors
noted that the designation of an ‘‘optimal’’
composition for oral rehydration solutions
must await controlled studies comparing vari-
ous solutions in children and adults with both
cholera and acute non-cholera diarrhea. The
results of their studies and the studies of Nalin
and Cash indicated that both solutions were
equally effective in cholera therapy, they felt,
and probably no single ideal oral replacement
solution would be found.

21, Pierce, N, F,, et al.,, Oral replacement
of water and electrolyte losses in cholera, Ind J
Med Res 57:848-855, 1969 (see No. 15).

An oral rehydration solution (containing in
mEq/l: Na*-100, K+*-10, CI-70, HCOjy 40,
and glucase 120 mmol/l) was compared to in-
travenous therapy in a controlled treatment
trial of hospitalized cholera patients in order to
evaluate the effectiveness of oral solution in
maintaining water, electrolyte, and acid-base
balance.

Twenty adult males with bacteriologically
confirmed severe (hypotension) cholera were
treated for 6 hours with intravenous therapy to
correct their dehydration and metabolic acido-
sis. Each patient received tetracycline therapy.
At the end of 6 hours of therapy the
patients were randomly assigned to either a
control group (continued IV therapy plus up to
500cc of water orally per 12 hours) or to an oro-
gastric group in which calculated volumes of
the oral solution were administered by a naso-
gastric tube. In addition to bacterial cultures,
serial stool compositions and plasma chemis-
tries and pH measurements were assessed in
each patient.

The two groups were similar with respect to
history, physical examination, and laboratory
findings except that mean plasma bicarbonate
was significantly lower in the control group.
Only | of the 10 orogastrically-treated patients
required additional IV fluid, and he had the
most severe diarrhea of those studied—greater
than one liter/hr. Significantly less IV fluid was
required by the orogastric group. The total



stool output, duration of diarrhea, and dura-

tion of detectable vibrio excretion were similar
in the 2 groups.

Plasma studies showed that fluid, electro-
lyte, and acid-base balance were maintained by
oral fluid therapy. Except for one orogastric
patient who received the largest volumes of OG
fluid, significant vomiting was not seen. No
mortality nor ‘‘unusual’’ morbidity was noted.

In demonstrating that oral fluid can main-
tain satisfactory water, electrolyte, and acid-
base balance while reducing the requirement
for IV fluids, oral rehydration therapy proved
to be a successful, easily administered, and in-
expensive adjunct to IV therapy.

22, Bart, K. J., Pediatric cholera, patho-
physiology and treatment, Pak Pediatr J 1:45~
53, 1970.

This review article on treatment of pediatric
cholera briefly discussed the V. cholera or-
ganism, cholera infection, and detailed pri-
marily intravenous and antibiotic methods of
treatment. An oral therapy solution no longer
reccommended (in mEqg/l: Na+*120, K*25,
HCO;y 48, C1-97, in a 2% glucose solution)
was described. The main advantage of oral
therapy noted by the author was that it could
reduce the need for over 75% of the intraven-
ous maintenance requirements.

23. Cash, R. A, etal., A clinical trial of oral
therapy in a rural cholera-treatment center,
Am J Trop Med Hyg 19:653-656, 1970.

The use of oral rehydration therapy (ORT)
to treat cholera patients was assessed in a large-
scale clinical trial at a rural treatment center in
Bangladesh. Persons over 15 years of age with
severe dehydration and no underlying disease
were included in the study. Clinical assess-
ment, weights, fluid balance measurements,
and bacterial cultures were obtained on each of
135 patients.

The oral solution was composed of (in
mEq/l): Na+-120,K *-15,Cl--72, HCOjy 48,
and glucose 110 mmol/l. Patients were initially
rehydrated with IV therapy and were given

. CLINICAL TRIALS = 00

ORT as soon as they were alert. The oral solu-
tion was administered both oro- and naso-gas-
trically. When oral intake exceeded the volume
of stool and vomitus output, I'V hydration was
stopped. Each patient was treated with
tetracycline.

ORT successfully maintained positive fluid -
and electrolyte balance in 133 of 135 patients
with culture-proven V. cholera infection. The 2
treatment failures occurred in 1 person who
died (the death was not felt to be directly attrib-
utable to cholera or to therapy) and in 1 person
with persistent vomiting. Oral rehydration was
the sole therapy in 12 moderately dehydrated
patients who were successfully rehydrated.

Comparing this treatment group to a group
of 135 persons treated with IV therapy duringa
previous epidemic, the investigators found a
70% reduction in use of IV fluids. Oral ther-
apy was shown to be an effective method for
supplying maintenance fluids in conjunction
with IV hydration of severely dehydrated pa-
tients and was the successful sole therapy for 12
moderately dehydrated persons.

Cash, R. A, et al., Rapid correction of aci-
dosis and dehydration of cholera with oral elec-
trolyte and glucose solution, Lancet 2:549-550,
1970 (see No. 70).

24, Mahalanabis, D., et al.,, Water and
electrolyte losses due to cholera in infants and
small children: A recavery balance study, Pedi-
atrics 45:374-385, 1970, :

Cholera stool electrolyte compositions were
determined in children in the following age
groups: less than 2 years, less than 5 years, and
5-10 years, and the results compared to elec-
trolyte concentrations in stools of adults with
cholera. Ileal fluid compositions in 4 children
4-6 years of age with cholera, were also com-
pared to those found in adults with cholera.
Complete recovery fluid and electrolyte bal-
ance studies were done in 6 children less than 2
years of age with cholera. Stool compositions of
group of healthy children were also measured.

In scverely dehydrated cases, one of two ap-
proximately isotonic solutions were given in-
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travenously during the first hours of treatment,
A second solution was given over the succeed-
ing 7 hours to complete rchydration, and a
third IV solution was used for maintenance,
Oral tetracycline was given and water and re-
constituted powdered milk feedings were be-
gun 24 to 48 hours after admission. Intake and
output volumes along with stool and urine
compositions were carefully monitored. Fluid
balance studies continued 5 to 8 days—at least
2 days after IV fluids were stopped, stools were
formed, and milk feedings werce tolerated.

The clectrolyte composition of the stools of
children in the 3 age groups were not signifi-
cantly different, but the sodium and CO, con-
tent were significantly lower and the potassium
content significantly higher than in stools of
adults with cholera. As the rate of stool loss in
children declined, sodium loss decreased while
potassium loss increased.

This study showed that the stool composition
in children with cholera differs from that of
adults. The authors presented a biochemical
basis for rational guidelines to fluid and elec-
trolyte replacement in pediatric cholera. Re-
placement therapy should be similar to that
used in infant diarrhea with isotonic dehydra-
tion, emphasizing rapid restoration of effective
plasma volume.

25, Nalin, D. R., ct al., Oral or nasogastric
therapy for cholera, WHO Public Health Paper
No. 40, Chapter 11, pp. 73-76, 1970.

This chapter described the rationale and me-
chanics of operating a treatment center-based
oral maintenance therapy program for cholera
patients. A fluid composed of (in mmol/l): glu-
cose-110, NaCl-72, NaHCO4-48, and KCI-25
was administered both orally and nasogastri-
cally to children and adults. Patients were
given nothing by mouth except the oral solu-
tion and tetracycline. Intravenous fluids were
used if diarrhea volume significantly exceeded
oral intake. Although vomiting was frequently
encountered in cholera patients, most could
tolerate oral solution.

The oral maintenance solution was effective
in maintaining positive water and clectrolyte

balance and greatly reduced the need for use of
IV fluids. :

Nalin, D. R., et al., Oral (or nasogastric)
maintenance therapy for cholera patients in all
age-groups, Bull WHO 43:361-363, 1970 (see
No. 46).

Nalin, D. R,, Oral or nasogastric main-
tenance therapy for diarrhea of unknown
aetiology resembling cholera, Trans Ray Soc
Trop Med Hyg 64:769~771, 1970 (sce No. 47).

26. Sack, R. B., ct al., The use of oral re-
placement solutions in the treatment of cholera

and other severe diarrhoeal disorders, Bull
WHO 43:351-360, 1970.

This controlled study examined the efficacy
of an oral rehydration solution in providing
maintenance fluids and electrolytes to hospital-
ized persons with cholera and severe non-chol-
era diarrhea. The effect of adding charcoal to
the solution was also evaluated.

Fifty-one males (above the age of 15 years)
with watery diarrhea of less than 24 hours du-
ration, no antibacterial medication prior to
hospitalization, and with hypotension on ad-
mission were included in the study. Serial in-
take, output, fluid and clectrolyte balances,
plasma chemistries and specific gravities, and
vibrio excretion rates were followed. After 3
hours of initial intravenous (IV) rchydration,
the patients were randomly assigned to one of 3
groups. A control group reccived IV replace-
ment therapy along with small amounts of oral
water ad libitum. Calculated volumes of oral
fluid (in mEq/l: Na+-90, Ci--56, HCOjy -30,
and glucose 115 mmol/l) or oral fluid plus
charcoal (in mEg/l: Na*-89, K+*-10,
Cl-57.5, and glucose-97 mmol/l) were admin-
istered to the other 2 groups.

Fluid and clectrolyte balances for both chol- -
cra and non-cholera patients were maintained
equally well in the three treatment groups. No
treatment failures using oral fluid occurred in
the non-cholera group; of the 3 failures in the
cholera treatment group, one temporarily re-
fused to take ORS and 2 had excessive vomit-



ing of the ORS charcoal soluuon Therc were
no significant increases in the duration of diar-
rhea, duration of vibrio excretion, or in vol-
ume of stool produced in those treated with
ORS. The addition of charcoal to oral fluid was
associated with a significant increase in the vol-
ume of diarrheal stools and in prolongation of
vibrio excretion.

Oral rehydration was shown to be an inex-
pensive and effective method for providing
maintenance fluids to persons with severe chol-
era and non-cholera diarrhea, The addition of
charcoal proved to be of no benefit.

27. Nalin, D, R,, Oral or nasogastric main-
tenance therapy in pediatric cholera patients,
Trop Ped 78:355-358, 1971,

Fluid and electrolyte balance studies were
performed on 12 Bangladeshi children, aged 2
to 9 years, hospitalized with severe cholera in
order to determine whether a glucose-clectro-
lyte solution given orally or by nasogastric tube
could maintain positive water and electrolyte
balance in patients in the pediatric age group.

Intravenous fluids were used to rehydrate
the severely dehydrated children on admission.
Fluid intake and output, serial weights, and
pfasma chemistries were carcfully evaluated.
After initial rehydration, oral rehydration so-
lution (in mEq/l: Na*-120, K+-25, HCOy -
48, C1--97, and glucose-110 mmol/l) was ad-
ministered either orally or by nasogastric tube
and the IV rate was slowed. NG tubes were of
special benefit in those children who did not
drink enough voluntarily to match stool vol-
umes. Nothing was given by mouth except
ORS and tetracycline.

Eight of the 12 children required no IV ther-
apy for maintenance fluids and the other 4 re-
quired small amounts of IV fluid only during
the first 8 hours of treatment with oral fluid. No
clectrolyte abnormalities were observed and
positive water and electrolyte balances were
demonstrated. No glucose was found in the
stools, indicating complete absorption.

Pediatric cholera patients were shown to ab-
sorb oral fluid in sufficient quantity to main-
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tain posmve ﬂuld and electrolyte balance A -
decreased reqmrcment for IV: fluid was dem- §
onstrated. g '

al., Oral fluid ther-
apy of Apache children with acute infectious
diarrhea, Lancet 2:15-18, 1972,

28. Hirschhorh, N., et al,,

This study assessed the use of oral rehydra-
tion therapy combined with carly and uncom-
plicated feeding of 68 Apache children (median
age 13 months) admitted to hospital with diar-
rhea. The children, 25% of whom had signs of
undernutrition, were evaluated clinically, with
serial weights, plasma and stool chemistries,
careful fluid balance studies, and stool cultures
for bacterial pathogens.

Children who were conscious and had bowel
sounds were rehydrated with calculated vol-
umes of oral fluid (in mmol/l: Na*-90, K *-20,
Cl--65, HCOj -45, and glucose) and received
either cow’s milk or one of 2 hypotonic (Na* -
{9 mmol/l) commercial formulas containing
casein hydrolysates, medium-chain triglyc-
erides, clectrolytes, and glucose. Fluid was ad-
ministered by professional and non-profes-
sional personnel.

About 40% of the children showed signs of
dehydration, and 5 were in shock on admis-
sion. Admission clectrolyte abnormalitics, in-
cluding hyponatremia and acidosis, were cor-
rected during therapy. When compared to
Apache children hospitalized the previous
summer, there was no evidence that institution
of early feeding predisposed to relapse of diar-
rhea.

ORS was shown to be casily administered by
professional and non-professional personnel
with a minimum of training. Scverely dehy-
drated children required only partial rehydra-
tion with intravenous fluids before oral therapy
was begun. Although a matched control group
was not used, the study indicated that initiation
of early and uncomplicated feeding during a
diarrheal episode may not predispose to relapse
of diarrhea. The effect of such carly feedings on
the duration of a diarrheal episode could not be
assessed.
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Hirschhorn, N., et a,l;,‘A‘d libitum onl*lai”_glu-“_ ;
cose-electrolyte therapy or acute diarrhea in -
Apache children, ,J Pediatr 83:562-571, 1973

(see No. 50).

29, Ludan, A. C., The efficacy of oral elec-
trolyte fluid in the therapy of diarrhea, J Philip
Med Ass 49:243-252, 1973,

Intravenous (IV) and oral rehydration ther-
apies were compared for fluid balances in Fili-
pino children hospitalized with acute gastroen-
teritis. Initial hydration defecits had been
corrected by 8 hours of IV fluids. Thirty chil-
dren aged 2 months to 6 years with mild to
moderately severe dehydration but without
clinical evidence of malnutrition or concomi-
tant serious illness were randomly assigned to
one of two groups. The control group received
IV therapy, and the study group received a
commercial rehydration fluid (in mEq/l;
Na*-30, K+*-20, Ca**-4, Mg*+-4, CI--30,
lactate-8, citrate-10, HCOy -10, glucose-not
given). : :

Both groups of children increased their ad-
mission weight on therapy and showed no sta-
tistical difference in urine, stool, and vomitus
output norin Na*, K+, or HCOy levels after
24 hours of treatment. All 13 children treated
with IV therapy and 15 of 17 receiving oral
fluid had completely recovered by 24 hours.
The 2 children who had received oral fluid and
had minimal dehydration at 24 hours had vom-
ited their initial feedings.

A low-sodium oral solution was shown to
provide adequate maintenance therapy in most
children whose fluid deficits were initially cor-
rected by IV hydration. Since oral fluid was
also easier and less expensive to administer, it
was recommended for use as the maintenance
fluid for children with acute diarrhea.

Mabhalanabis, D,, et al., Oral fluid therapy -

of cholera among Bangladesh refugees, Johns
Hopkins Med ] 132:197-205, 1973 (see No.71).

30. Mazumdar, H., et al., Oral rehydra-
tion in gastroenteritis in children, Indian Pediat-
rics 10:315-322, 1973.

CLINICAL TRIALS:

.. Toassess the effectiveness of using oral rehy-

dration solutions to treat children with dehy-
dration from acute gastroenteritis, 30 hospital-

. ized Indian children, aged 17 days to 5 years,
* were orally rehydrated. Intravenous (IV) flu-

ids were used only for the treatment of shock
and for persistent vomiting.

On admission 12 children had severe dehy-
dration, 9 moderate, and 9 mild. Eight chil-
dren received initial IV therapy—three for
shock and 5 for persistent vomiting. Of the 22
children who received initial oral therapy
(composition  closely approximating the
WHO-recommended solution), 2 subse-
quently required IV fluids. Both oral and naso-
gastric administration were used. No stool
pathogens were found on stool culture.

Two children died; a 3-month-old who re-
ceived oral and IV fluids before developing
paralytic ileus and a 5-month-old who initially
did well on oral fluid but then became severely
dehydrated and developed paralytic ileus. The
remaining 28 children (8 on IV’s and 20 on
oral fluid) were adequately rehydrated and dis-
charged.

This non-controlled study showed that oral
therapy could be used successfully to treat de-
hydrated children, even some with severe de-
hydration. However, the deaths of 2 infants
demonstrated the need for intravenous fluids
and careful fluid and electrolyte monitoring in
complicated patients.

31. Mahalanabis, D., et al., Use of an oral
glucose-electrolyte solution in the treatment of
paediatric cholera—a controlled study, J Trop
Pedialr Environ Hith 20:82-87, 1974.

A controlled trial comparing intravenous
hydration with intravenous plus oral therapy
was carried out in 32 children under 6 years of
age hospitalized in Calcutta for watery diar-
rhea due primarily to V. cholera infection. The
children, who had received no previous antibi-
otic therapy and were approximately 10% de-
hydrated on admission, were randomly as-
signed to 3 groups. A control group of 15
children received IV therapy and 5% oral glu-
cose ad libitum. The study group of 17 children
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was divided into 2 treatment sections, A and B.
Children in Group A received IV therapy for 3
hours, after which the remainder of their defi-
cits, maintenance fluid needs and replacement
of ongoing losses was supplied by oral or naso-
gastric administration of an cral rehydration
solution (containing 80 mEq/l Na* and 15
mEg/l K*). The 9 children in Group B re-
ceived 8 hours of IV therapy to replace their
fluid and clectrolyte deficits before beginning
oral rehydration. Rehydration was monitored
by use of serial clinical assessments, hemato-
crits, electrolytes, and plasma specific gravi-
tics. Each of the 32 children received tetracy-
cline and 4 mEq/kg of oral potassium hydrogen
citrate per 24 hours.

One child in Group A died, presumably due
to aspiration of vomitus, and persistent vomit-
ing caused 3 of the remaining 7 children in the
group to required additional IV therapy after
initiation of oral therapy. The mean hemody-
namic measures of the survivors of the control
and both treatment groups were within normal
limits at the end of therapy.

Under these conditions, initial IV rehydra-
tion of severe dehydration was needed to cor-
rect fluid and electrolyte deficits. Use of naso-
gastric administration of oral fluid may have
improved results, especially in the children
with vomiting. Requirements for intravenous
fluid volume needed to treat pediatric cholera
were reduced by use of oral rchydration.

32. De, 8., etal., Oral fluid therapy for chol-
era and non-choleraic diarrhoeas in children, /
Comm: Dis 7:124-128, 1975.

To assess the efficacy of oral rehydration
treattnent of pediatric diarrhea caused by
V. cholera and non- V. cholera pathogens, 80 hos-
pitalized, dehydrated Indian children less
than 5 years of age were treated with either oral
therapy or intravenous fluid. Each child
weighed less than 15 kg and was 8 to 10% dehy-
drated. The children were alternately assigned
to cither the oral or intravenous therapy group
(except the final 8 children who were given oral
therapy), and all reccived tetracycline. The
oral solution contained 3.5 g NaCl, 2.5 g

NaHCO;, 1.5 g KCI, and 20.5 g glucose dis-
solved in 1 liter of water.

Recovery was successful in 40 of the 44 chil-
dren receiving oral therapy and in all 36 who
received IV’s. Because of vomiting, refusal to
drink, and/or severe diarrhea, 4 children who
were started on oral therapy were subsequently
treated intravenously.

In a majority of cases small children with sig-
nificant dehydration managed under close su-
pervision were shown to be effectively rehy-
drated by means of oral therapy. Reduced cost
and ease in preparing and administering oral
therapy as compared to intravenous therapy
were emphasized.

Baral, M. R., Experience with 100 diar-
rhoea cases treated at Narayani Zonal Hospital
Rehydration Therapy Centre, Birgunj, / Nep
Med Assoc 13:77-87, 1975 (see No. 92).

33. De, S., Oral glucose-electrolyte solution
in the treatment of cholera and other diar-
rhoeas, J Ind Med A 65:230-232, 1975.

This study assessed the use of oral rehydra-
tion in 118 males, aged 6 to 70 years, hospital-
ized with mild to severe diarrhea and dehydra-
tion. The oral solution consisted of (in mEqg/1):
Na*115,K*25,Ca** 4,CI-62,8S05 -, POs ",
HCO;3 48, lactate 4, citrate 253.

The patients were divided into three groups:
60 with severe dehydration marked by blood
pressures less than 80 mm Hg; 16 with moder-
ately severe dehydration and blood pressures
between 80 and 90 mm Hg; and 42 with mild
dehydration and blood pressures greater than
90 mm Hg. All were initially treated with oral
fluid; intravenous (IV) hydradon was used
only if stool and vomitus output exceeded oral
intake. Tetracycline was given to all patients.

None of the patients died, and 84 required
no IV therapy (53 of 38 in the mild and moder-
ately severe groups). All patients had vomiting
but in only a few was vomiting persistent
cnough to require IV therapy. Stool culture
results identified V. cholera in 29 specimens and
no pathogens in 89.

Oral rehydration proved to be an inexpen-
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Increased dietary intake Jz;n'né and l;n;z'ediatel)l aﬁer fliaﬁlszé/mode is an zmporlé}il ;q';'uncl
to ORT. (Photo: M. McQuestion, PAHO/WHOQ)
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sive, effective, and easily admmlstered mode of
therapy, especially for mild and moderate de-
hydration. , :

34. Editorial, Oral glucose-electrolyte ther-
apy for acute diarrhea, Lancet 1:79-80, 1975,

This review outlined the development of oral
therapy as a practical and efficient method of
treating diarrheal dehydration. To meet the re-
alities of supply and preparation in underde-
veloped areas, use of a single fluid having a
WHO-recommended composition to treat per-
sons of all age groups was supported. A combi-
nation of biophysical, medical and managerial
technology will be needed the article stated, to
ensure that the optimal oral solution will be
available and effectively used at the home and
village level.

Moenginah, P. A., etal., Oral sucrose ther-
apy for diarrhoea (letter), Lancet 2:323, 1975
(see No. 52).

Nalin, D. R., Sucrose in oral ;herapy for
cholera and related diarrhoeas, Lancet 1:1400-
1402, 1975 (see No. 53).

Naik, N. V., et .al., Oral rehydration in
acute gastro-enteritis in young children, Ind Pe-
diatr 13:127-133, 1976 (see No. 56).

Rahilly, P. M., et al., Clinical comparison
between glucose and sucrosc additions to a ba-
sic electrolyte mixture in the outpatient man-
agement of acute gastroenteritis in children,
Arch Dis Child 51:152-154, 1976 (see No. 57).

Bollag, U., Cup-and-spoon rehydration of
children with acute diarrhea, J Trop Ped Env
Child Hith 23:268-270, 1977 (see No. 101).

Chatterjee, A., et al., Evaluation of a su-
crose/electrolyte solution for oral rehydration
in acute infantile diarrhoea, Lancet 1:1333-
1335, 1977 (see No. 58).

Gracey, M., et al., ROSE system for treat-
ment of cholera dehydration (letter), Br Med
1:839-840, 1977 (see No. 104).

International Study Group, A positive ef-
fect on the nutrition of Philippine children of
an oral glucose-electrolyte solution given at
home for the treatment of diarrhoea, Report of
a field trial by an international study group,
Bull WHO 55:87-94, 1977 (see No. 75).

35. Lishnevsky, M. 8., et al., Oral rehy-
dration treatment benefits Lao children with
diarrhoea, WHO Chron 31:421-22, 1977,

In this study village health workers demon-
strated the efficacy of oral rehydration therapy
in Lao children with diarrhea.

A test area (3 villages with 373 houscholds,
1884 inhabitants, 356 children aged 0-4) and
control area (3 villages, 322 houscholds, 2,223
inhabitants, 406 children aged 0-4) with com-
parable demographic and socioeconomic char-
acteristics and with equal access to the same
district health center were chosen. The study
period was six weeks, during which children
with diarrhea in the test area were treated with
oral fluid (WHO-recommended ORALYTE)
prepared by health workers and administered
by them and by mothers. Children in the con-
trol area were treated with traditional methods
and breast feeding.

Ninety children in both areas had attacks of
gastroenteritis over the 6-week period (9 chil-
dren had two attacks for a total of 99 attacks).
Sixty-two percent of the cases were in children
less than 2 years of age. Twenty-two had clini-
cal dehydration (only 5 were severe). Mean du-
ration of illness was 2-4 days (range 1-10
days). There were no deaths. Thirty-six chil-
dren had enteropathcgenic E. coli, seven had
shigella species and 56 had ‘‘acute undifferenti-
ated diarrhea.”’ Oral rehydration was well ac-
cepted by mothers and children in the test area.
The mean duration of diarrhea was not signifi-
cantly different in the 2 groups of children.
Test area children gained an average of 187
grams during their illness, while control chil-
dren lost 170 grams (significance not noted).

Oral rehydration was found to be acceptable
and at least as efficacious as traditional therapy
in this setting.
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Palmer, D. L., et al.,, Comparison of su-
crose and glucose in the oral electrolyte therapy
of cholera and other severe diarrhea, N Engl J
Med 297:1107-1110, 1977 (see No. 59).

Sandle, G. 1., et al., Oral therapy in cholera
(letter), N Engl | Med 298:797-798, 1978 (see
No. 61).

36. Pierce, N. F,, et al,, Oral fluid—a sim-
ple weapon against dehydration in diarrhoea,
WHO Chron 31:87-93, 1977. i

The problem of acute diarrhea and the phys-
iological basis of aral therapy and its limita-
tions were discussed in a concise and thorough
manner. The effect of repeated diarrheal epi-
sodes on nutrition, growth, and development
was also described.

The two major objectives of treatment, the
authors stated, are the very early replacement
of water and electrolyte losses to prevent or cor-
rect dehydration and the maintenance of ade-
quate food intake to prevent malnutrition,
Early treatment, the authors felt, can be ac-
complished by means of oral therapy solutions
distributed at neighborhood or rural primary
health centers and can be administered by in-
structed family members. Family members
could potentially learn to institute treatment at
home as soon as diarrhea starts.

The WHO-recommended packet was de-
scribed, and sucrose-electrolyte solutions were
noted to be almost as effective as glucose-elec-
trolyte solutions. To provide extra water re-
quirements when the stool sodium concentra-
tion is lower than that in the oral solution,
continued intake of water and oral feedings
were encouraged. Normal renal function is es-
sential to managing salt and fluid balances.

Intravenous fluid therapy was recom-
mended for persons with severe dehydration;
those unable to drink because of fatigue, stu-
por, or coma; those with prolonged oliguria or
anuria; those with severe and substained vom-
iting; the approximately 3% of persons with
acute diarrhea who have serious glucose mal-
absorption; and those unable to orally replace
their ongoing losses. Oral therapy has not been

evaluated in premature infants or in babies less

than 1 month old, (see abstract No. 44).

Oral therapy has been shown to be a safe,
effective method of treating mild and moderate
acute diarrhea in children and adults. The
mortality due to dehydration as well as the need
for intravenous fluids have been greatly re-
duced,

37.Barzgar, M, A., et al., Evaluation of the
effectivness of oral rehydration in gastro-enter-
itis in'children under 3 years cf age, West Azer-
baijan, Iran, 1977, presented to the Regional
Scientific Meeting on the Epidemiology of En-
teric Infections of the International Epidemio-
logical Association (Alexandria, May 27-31,
1978), WHO Document:Ent Iaf WP No. 18.

Two geographically and socioeconomically
similar communities in northwestern Iran,
both served by trained local family health
workers, were chosen for study. All children
aged 3 to 36 months who developed diarrhea
between May 10, 1977, and September 29,
1977, were included in the study. Each child
was examined and weighed daily during illness
and weighed six months after illness. The chil-
dren in the study community were given
WHO-recommended oral rehydration salt so-
lution (ORS or *‘Oralyte’’) and other fluids
(breast milk, rice water, water, diluted cow’s
milk, and tea) during their diarrheal illnesses,
while those in the other (control) community
were given the same fluids except for ORS
(Oralyte).

Of two hundred thirty children with diar-
rhea in the study community, each consumed a
mean of 2,73 liters of oral rehydration fluid
during their illnesses. They were clinically
comparable to the 3300 ill children in the con-
trol community. Mean six-month weight gain
were greater (p less than 0.01) in the study
community for each age group studied. There
was one fatality in the study community while
seven children in the control village died. Oral
rehydration was well accepted in the commu-
nity where it was used.

Despite some methodological defects (e.g.,
the etiologies of illnesses in the two villages
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were not determined, limiting the comparabil-
ity of the two groups of children), there is rea-
sonable evidence presented in this study that
the use of oral rehydration during childhood
diarrhea may have a positive effect on diarrheal
morbidity and mortality and may improve nu-
trition and post-cpisodal weight gain.

Chatterjee, A., et al., Oral rehydration in
infantile diarrhoca, Controlled trial of a low so-
dium glucose electrolyte solution, Arch Dis
Child 53:284-289, 1978 (sce No. 62).

Fortin, J., et al.,, Dchydration scoring sys-
tem for infants, J Trop Pediatr Env Child Hith
24:110-114, 1978 (sce No. 113).

Moenginah, P, A., et al., Sucrose clectro-
lyte solution for oral rehydration in diarrhea,
J Trop Ped Env Child Hith 24:127-129, 1978 (sce
No. 63).

Nalin, D. R, et al., Comparison of sucrose
and glucose in oral therapy of infant diarrhoea,
Lancet 2:277-279, 1978 (see No. 64).

Sack, D. A., et al., Oral hydration in ro-
tavirus diarrhoea: A double-blind comparison

of sucrose with glucose electrolyte solution,
Lancet 2:280-283, 1978 (see No. 65).

38. Seriki, O., Management of moderately
severe dehydration by continuous intra-gastric

infusion of clectrclyte solution, Trop Doc 8:
134-136, 1978.

The effectiveness of nasogastric administra-
tion of an oral rehydration solution was tested
in 15 dehydrated, hospitalized children greater
than 6 months of age in Ibadan, Nigeria. Chil-
dren with diarrhea of less than 3 days duration
with approximately 7% dehydration were in-
cluded in the study. The admission weights,
clinical appearances, blood smecars, hemato-
crits, stool cultures, serum urcas and electro-
lytes were evaluated but not the stool volumes,
plasma specific gravities or osmolaritics. Two
oral solutions were uscd: normal saline + 1/6
M lactate (Na*, approximately 158 mEq/l) to
correct initial deficits and 0.45 % normal saline

in a 2.7% glucose solution for fluid mainte-
nance.

In 11 of the 15 children, clinical improve-
ment and subsequent hospital discharge re-
sulted. Because of either vomiting or profuse
stooling, 3 children had to be switched to IV
therapy. One child died 12 hours after admis-
sion, an 8 kg 2-year-old with marked hypona-
tremia and hypokalemia on admission.

Nigerian children with moderate dehydra-
tion were treated with a hypertonic oral rehy-
dration solution, most without difficulty. The
death of the one child with electrolyte im-
balance was probably not directly related to the
oral therapy but serves as a reminder of the im-
portance of clectrolyte considerations when
treating small children.

39. Thomas, K., ct al., Oral rehydration
therapy in childhood diarrhea, a comparative
study, Indian Ped 15:791-796, 1978.

A comparison was made of intravenous (IV)
and oral rehydration therapy to treat children
hospitalized with dehydration from acute gas-
troenteritis in Kottayam, India. Frem 1970 to
1972, 1800 consccutively-admitted children
with diarrhea and dehydration were treated
with conventional therapy, including IV fluids
whenever necessary, and received no oral ther-
apy. Beginning in 1972, the next 1200 consecu-
tively-admitted children with diarrhea and de-
hydration received oral therapy (closcly
approximating the WHO-recommended for-
mula) unless dehydration was severe enough to
require IV's, Most children in both groups
presented with moderate to severe diarrhea.
Fewer children in the orally-treated group, in-
cluding those with severe diarrhea, required
IV fluids. Those who reccived oral fluid re-
quired lower volumes and shorter durations of
IV therapy than did those in the IV-only
group. The mortality rate was significantly less
for the orally-treated group compared to the IV
group, but infectious agents, concomitant ill-
nesses, and causes of death were not listed.

In the conventional therapy group, 38 of 454
children receiving IV fluids developed phlebi-
tis and B children developed septicemia. Only
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one case of phlebitis and one case of septicemia
were seen in the 48 children receiving IV ther-
apy in the orally-treated group.

Despite the inherent risks of comparing
results in non-matched patients, oral rehydra-
tion was shown to be an effective method of
treating diarrheal dehydration, and use of oral
therapy decreased the amount and duration of
IV therapy needed with subsequent reduction
of complications associated with IV use.

Hutchins, P., etal., Comparison of oral su-
crose and glucose electrolyte solutions in the
out-patient management of acute gastroenteri-
tisin infancy, J Hyg (Camb)82:15-19, 1979 (see
No. 66).

40. Nalin, D. R., et al., Oral rehydration
and maintenance of children with rotavirus
and bacterial diarrhoeas, Bull WHOQO 57:453-
459, 1979.

To determine the usefulness of oral fluid in
treating hospitalized, dehydrated infants with
bacterial and viral diarrhea, oral therapy was
administered in a setting where intravenous
fluid had previously been uscd to treat such pa-
tients. Since animal studies had shown that ro-
tavirus causes a defect in glucose-coupled
sodium absorption, the author clected to com-
pare the efficacy of oral therapy in treating bac-
terial vis-a-vis rotaviral diarrhea.

The study included 62 Costa Rican children
hospitalized for diarrhea and 5 to 10% dchy-
dration. Their nutritional levels were compa-
rable to that of the guneral population. The
WHO-recommended oral solution was used.
Fluid was administered by nurses and auxilia-
ries and given by sips with no more than 100 cc
permitted in any 20-minute period.

Skin turgor was monitored to assess rehy-
dration, and when normal, the child was
switched to hall-strength milk formula. Free
water was encouraged. Serial weights and se-
rum protein and electrolyte determinations
were obtained and oral intake and stool, urine
and vomitus outputs were closely monitored.
Stools were cultured for bacteria and assayed
(ELISA technique) for rotavirus.

Using improvement in clinical and labora-
tory measures of dehydration as criteria, 94%
of the infants were successfully treated. Al-
though vomiting was common, the emesis vol-
umes were small, infrequent, and had little
effect on the results. No electrolyte abnormali-
ties were seen.

Four children required IV therapy: 2 who
refused oral therapy, one who was hypotensive
and had a complicating pneumonia on admis-
sion, and one child who showed clinical evi-
dence of glucose malabsorption.

This study showed oral therapy to be effec-
tive in treating almost all children with 5 to
10% dehydration caused by either bacterial
pathogens or rotavirus. No electrolyte abnor-
malities were found at the end of therapy in
either treatment group. Administering plain
water may have helped children to tolerate in-
take of a sodium concentration higher in the
oral solution than that excreted in their stools.
By reducing the need for intravenous fluids,
oral therapy was shown to be both cost-benefi-
cial and less traumatic to patients.

41. Nalin, D. R., et al., The problem of
emesis during oral glucose-electrolyte therapy
given from the onset of severe cholera Trans
Roy Soc Trop Med Hyg 73:10-14, 1979,

One assumption underlying the concept of
home-based oral rehydration is that oral ther-
apy given carly would climinate the need for
IV therapy. This assumption was tested in 57
U.S. adult volunteers who had experimentally-
induced cholera as part of a vaccine study.

Clinical cholera developed in 57 unvacci-
nated or ineffectively vaccinated volunteers af-
ter the ingestion of 10° to 10° Vibrio cholera orga-
nisms. The incubation period was 37 + 2
kours (range 11-63 hours). Cholera was de-
fined by the production of at least three culture-
positive liquid to watery stools within 24 hours.
Twenty-six individuals received oral therapy
with the Dacca formula (20 grams/! glucose,
4.2 grams/l sodium chloride, 4.0 grams/l
sodium bicarbonate, 1.8 grams/l potassium
chloride) in amount. cqual to the volume of
stool lost. Thirty-one patients received the
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WHO-recommended oral therapy formula (20
grams/] glucose, 3.5 grams/] sodium chloride,
2.5 grams/l sodium bicarbonate, 1.5 grams/l
potassium chloride) at 1.5 times stool volume.
All volunteers were allowed food and other
beverages ad [libitum. S:mm  electrolytes,
plasma specific gravities, hematocerits, and in-
take and cutput were serially monitored. Intra-
venous therapy was initiated whenever water
or electrolyte balance could not be satisfactorily
‘naintained.

Seventy-seven percent of the volunteers
were maintained satisfactorily by oral therapy
alone, and this proportion was independent of
the formula of rchydration iluid used. In the
successfully treated oral group, biochen.ical
values were normal from onset to convales-
cence. The remaining 23% required intrave-
nous therapy. Need for IV therapy was signifi-
cantly related to total stool volume greater than
8 litres (p less than 0.003) and to emesis
(p less than 0.001). Eighty-five percent of pa-
tients receiving IV fluids had diarrhea of
greater than 50 hours duration. Use of naso-
gastric tubes did not curtail emesis.

These data are relevant 1o field conditions
because the fluid losses of the patients requiring
IV therapy were similar to those in patients
presenting in shock at the cholera treatment
center in Dacca. The Dacca patients also typi-
cally give a histcry of vomiting, the authors
pointed out, and ‘‘like the severely ill volun-
teers, would not be saved by oral therapy
alone.”’ The implication is that cholera mortal-
ity occurs in the severest cases and that the
mortality in these cases would not be signifi-
cantly reduced by encouraging home oral rehy-
dration therapy. Severely ill patients will re-
quire judicious initial IV therapy at regional
treatment centers to be followed by oral ther-
apy. Since only 3% of all cholera cases become
severely dehydrated, a widely available home-
based rehydration program would expend a
large amount of resources to reach only a few
people. The authors felt that use of existing ru-
ral treatment centers to provide oral mainte-
nance therapy for severe diarrhea and initial
IV therapy to severely dehydrated persons

would constitute a more effective use of re-
sources. If practical and effective emesis con-
trol were to become available, it might be possi-
ble to treat even severe cases with oral therapy
alone.

Rahaman, N. M., et al., Diarrheal mortal-
ity in two Bangladeshi villages with and with-
out community-based oral rehydration ther-
apy, Lancet 2:809-812, 1979 (see No. 78).

42, Fazil, et al., Trecatment of children with
diarrhea with UNICEF s oral rehydration salts
in rural arcas by midwives, Unpublished Docu-
ment.

This study assessed the impact of oral rehy-
dration therapy in rural Turkey.

During the period July-August 1977, the
authors investigated 169 cases of diarrhea in
children less than six years of age. Cases diag-
nosed as salmoncllosis or shigellosis were ex-
cluded from the study. Midwives administered
oral fluids to 124 of the children while 45 were
used as a control group. All children were seen
by the midwife and the physician. Patients
showing were  hospitalized.
Seven children in the control group and no
children in the oral rehydration group required
intravenous fluids.

In addition, 23 of 50 pediatric outpatients
were treated with oral fluids while 27 served as
controls. Two of the controls required intra-
venous therapy and two died. No patients in
the oral therapy group required hospitalization
or intravenous therapy.

In both the outpatient and the community
study, weight gains after treatment were
greater in the oral therapy group than in the
control group.

deterioration

Hirschhorn, N., The treatment of acute di-
arrhea in children: a historical and physiologi-
cal perspective, Am J Clin Nutr 33:637-663,
1980. (sce No. 133).

International Study Group, Beneficial ef-
fects of oral electrolyte-sugar solutions in the
treatment of children’s diarrhea (Part 1): Stud-
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ies in two ambulatory care clinics J Trop Ped
27(2):62-67, 1981, (see No. 79).

International Study Group, Beneficial ef-
fects of oral electrolyte-sugar solutions in the
treatment of children’s diarrhea (Part 2): Stud-
ies in seven rural villages J Trop Ped 27(3):136~
139, 1981, (see No. 80).

43. Nalin, D. R., et al., Research on oral
rehydration therapy for diarrhoeal dehydra-
tion, Unpublished Manuscript,

This paper presented a review of oral rehy-
dration studies including discussions of compo-
sition, use in infantile diarrhea, nutritional
benefit, and methods of delivery. Priority areas
for future rescarch were listed: investigation of
the accuracy of salt and sugar solutions made at
home and their impact on diarrheal disease
morbidity and mortality; determination of the
most suitable methods of administering the
WHO-recommended solution to infants; eva-
lution of an oral solution containing a higher
potassium concentration; determination of the
efficacy of adding other nutritional agents to
ORS; assessment of the nutritional benefits of
ORS; evaluation of antisecretory and anti-
emetic agents as adjuncts to diarrhea therapy.

Nalin, D. R, ctal., Comparison of low and
high sodium and potassium content in oral
rehydration solutions /. Pediatr 97(5):848-853,
1980, (see No. 67).

44. Pizarro, D., Oral rehydration of neo-
nates with dehydrating diarrheas, Lancet
12:1209-1210, 1979.

Observing that ORT has been found highly
cffective in all but very young children with de-
hydrating diarrhea, the authors performed an
uncontrolled clinical trial to examine its effi-
cacy in nconates.

Forty Costa Rican children (mean age 20.3
days, range 7 to 30 days) with uncomplicated,
acute diarrhea and mean dehydration equiva-
lent to 6.7% of body weight were selected for
study. The patients were similar with respect to
duration (mean 2.6 days) and intensity of diar-
rhea (mean 7.3 stools/previous 24 hours) and

vomiting (58%) prior to admission. Serum
electrolyte determinations were made for 22
patients at admissicn, after initial rehydration
and 24 hours after ORT was begun.

The WHO-recommended ORS composi-
tion—with slightly more potassium added—
was used. After practical training, mothers
gave their children 2 parts ORT solution fol-
lowed by one part free water until initial re-
hydration was achieved. Gnce rehydrated,
breastmilk or half-strength formula was rein-
stituted, patients were sent home where ORT
was continued and mothers were asked to re-
turn for follow-up the next day.

Oral rehydration was successful in 39 of the
40 neonates. Nasogastric tubes were used in
three patients while one patient required intra-
venous fluids due to excessive vomiting. Oral
maintenance in the home was successful in 34
of 40 nconates. Five children who were
brought back dehydrated were again success-
fully orally rehydrated within 6-10 hours.
Mean rehydration time was 8.2 + 0.8 hours
(range 2-25 h). Forty-five percent were ini-
tially rehydated in less than 6 hours, 90% in
less than 15 hours.

Seven of cight patients with hypernatremia
upon admission (serum Na* over 150 mmol/l)
were normonatremic after initial rehydration.
One had borderline high plasma sodium.
There was no hyponatremia. Normal K* con-
centrations were restored in two hyperka-
laemic patients after 24 hours of therapy. Two
hypokalaemic neonates became normal with
additional oral K*. There were no deaths.

The authors concluded ORT is as effective
in neonates as in older patients.

(See also abstracts No. 141, 155).

45, Taylor, P. R., et al., Oral rehydration
therapy for treatment of rotavirus diarrheain a

rural treatment center in Bangladesh Areh Dis
Child 55(5):376-379, 1980.

Over a 5-week period at a rural Bangladesh
treatment center, the WHO-recommended
oral rehydration solution was used to treat hos-
pitalized children less than 5 yedrs of age pre-
senting with diarrhea associated with ELISA-
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proven rotavirus infection. Brief histories and
pretreatment weights were obtained and stool
volumes recorded.

Oral fluid was given ad libitum to 207 ro-
tavirus-infected children with 5% or less dehy-
dration and continued breastfeeding was en-
couraged. In 19 children with greater than 5%
dehydration, IV hydration was used to replace
initial deficits while oral therapy was used
for maintenance requirements. Children who
could not ingest enough oral solution to keep
up with stool and vomitus losses were consid-
ered treatment failures.

The failure rate was 5%. Vomiting was sta-
tistically more frequent in the failures (82%)
than in the successes (32%).

The WHO-recommended oral rehydration
solution was shown to be effective in treating
mildly or non-dchydrated children with ro-
tavirus infection in rural Bangladesh. Al-
though stool sodium losses are generally much
smaller in rotavirus diarrhea than in cholera,
the 90 mEqg/! of sodium in the solution caused
no clinically evident problems.

Second Edition Abstracts

Once clinical and early field studies had shown the feasibility of substituting ORT
for intravenous therapy, many workers did so. Other investigators turned to more
specific issues that had to be addressed before ORT could be fully “‘routinized’’ in
the clinical setting. Some of these issues included the use of ORT in neonates, opti-
mal refeeding schedules, disaccharidase deficiency, the use of antibiotics and the

merits of adding flavoring to ORS.

Nalin, D. R., et al., Oral therapy for chol-
era. In: Barua and Burrows (eds.), Textbook of
Cholera. 1st Edition, Chapter 13, pp. 253-261,
Philadelphia, Saunders, 1974.

135. Taindel, C., et al., Metoda simpla si
eficienta de reechilibrare hidroelectrolitica
orala a copiilor cu infectii digestive acute. (A
simple, efficient method for restoring water-
electrolyte balance orally in children with acute
enteric infections), Rev Pediatr Obstet Ginecol (Pe-
diatr) 26(1):71-78, 1977, (Article in Bulgar-
ian).

The authors reported the results of a sequen-
tial, uncontrolled ORT trial in Bucharest, Ru-
mania.

During 1975-1976, 2,000 patients with
acute diarrhea of various etiologics presented
to a Bucharest hospital. One thousand six-hun-
dred twelve of these patients (81%) were sue-
cessfully treated with the WHO-recommended
oral rehydration solution. Three hundred
cighty-cight patients (19%) were severely de-
hydrated and, of these, 230 (60%) needed ini-

tial IV therapy. Forty percent of the severely
dehydrated patients, however, were success-
fully treated with ORT alone. Of the 230 pa-
tients needing initial IV therapy, adequate hy-
dration was later successfully maintained in
146 (40%) with ORT alone. Only 4% of the
2,000 patients required continuous IV ther-
apy.

Stool electrolyte determinations in 40 ran-
domly selected cases showed the WHO-recom-
mended ORS corrected both sodium and po-
tassiumn levels within 72 hours.

The authors showed in this relatively early
trial that ORT is safe and effective for treating
the majority of patients presenting to hospital
with diarrheal dehydration.

136. Sunoto, et al,, Treatment of acute in-
fantile gastroenteritis, Paediatr Indones 17:
351-360, 1977,

Noting that many Indonesian physicians
routinely employ antibiotics in the treatment of
acute diarrhea, the authors performed a con-
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trolled clinical trial evaluating their efficacy as
an adjunct to oral rehydration therapy.

One hundred children under the age of two
years, admitted to a Jakarta hospital over a
five-month period with mild to moderate diar-
rheal dehydration, were randomly divided into
2 groups. For cach, clinical histories were clic-
ited, nutritional and clinical status assessed and
stool samples bacteriologically examined. All
patients were also screened for sugar intoler-
ance. The first group of 42 children was treated
with the WHO-recommended glucose-electro-
lyte solution while the second group of 58 chil-
dren was given the same oral solution plus anti-
biotics (tetracycline, chloramphenicol or ampi-
cillin).

Age, sex, nutritional status and duration of
diarrhea were comparable between the two
groups. Initial degree of dehydration and prev-
alence of concomitant infections, however, ap-
peared to be more serious in Group II. No sig-
nificant differences were observed in the rate of
rehydration, weight gain or ‘“‘acceptability’’ of
ORT. Bacteriological isolates (Salmonella and/
or Shigella) were found in 13% of the cases; re-
sistance was shown in 3/5 and 4/8 isolates in
Group I and II, respectively.

The authors concluded there was no differ-
ences in cither clinical or microbiological out-
come between the groups.

This study indicates that the routine use of
antibiotics is not beneficial in the treatment of
acute diarrhea.

137. Shyamsunder, P., Oral hydration
therapy in the management of cholera and
other diarrhoeal diseases, Antisepiic (India)
74(10):633-638, 1977,

This relatively carly report on the use of
ORT in a Hyderabad, India hospital outlined
the manifold advantages of oral vs. parenteral
rehydration. The report was based on the find-
ings of 401 patients admitted to hospital during
March, 1977 with acute diarrheal diseases.
Virtually all had received ORT.

After presenting the physiologic rationale for
ORT, the author described the composition of
ORS, its preparation, use and obvious opera-

tional advantages. Five locally available ORS
formulations were compared, leading the au-
thor to recommend ‘‘Orosol’’ packets,
(WHO-recommended composition), although
purely on a cost basis. The author calculated
ORT was only 1/15th as expensive as tradi-
tional IV therapy and that total savings for the
401 cases reached US$1,600,

Although clinical results were not given, the
author stated ORT can replace up to 80% of all
fluid requirements and that its many advan-
tages over IV therapy make its use highly desir-
able.

138. Carraza, F. R,, et al., Ensaio clinico
comparativo sobre aceitacao de duas solucoes
hidratantes orais em criancas com diarréia
aguda (Comparative clinical trial of the accept-
ability of two oral rehydration solutions in chil-
dren with acute diarhea), Folha Med (Brazil)
77(5):611-614, 1978 (Article in Portuguese).

To determine the effects of adding flavoring
to glucose-electrolyte solutions, the authors
performed a double-blind trial among 39 chil-
dren presenting with diarrheal dehydration to
a Sao Paulo hospital.

Only mildly to moderately dehydrated chil-
dren were studied. Ages ranged from one
month to 9 years (mean 8 months). Twenty
(51%) children judged moderately dehydrated
were initially given IV therapy, then switched
to ORT. In double-blind fashion, patients
were assigned to onc of 3 ORT groups: Group
A (10 children) received only a cherry-flavored
ORT solution; Group B (9) was given only an
unflavored solution and Group C (20) was al-
ternatively offered both solutions.

Although composition was not described,
both solutions were isotonic and contained glu-
cose and clectrolytes. In all 3 groups, patients
were offered the solutions ad libitum at fifteen-
minute intervals. Acceptance was considered
‘‘good’’ if the recommended amounts were in-
gested and if fluid losses did not exceed intake
over a three-hour period; acceptance was
judged ‘‘regular’’ if fluid intake was not suffi-
cient unless observers actively intervened; re-
fusal to drink the solution in three successive
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fifteen-minute intervals or presence of vomit-
ing in two successive intervals indicated ‘‘bad”’
acceptance. Group C children who rejected
both solutions were offered a third, 3% glucose
solution and its acceptance was rated.

The groups were similar with respect to sex
and nutritional status; however, Group C pa-
tients appeared to be older and more likely to
have required initial IV therapy (levels of sig-
nificance not given). Twenty-one (54 %) chil-
dren were either mildly or moderately mal-
nourished.

Acceptance appeared best in Group B (un-
flavored); of 9 subjects, acceptance was judged
‘‘good”’ in 7 and ‘‘regular’’ or ‘‘bad’’ in 2.
Over the first 3 hours, Group B subjects in-
gested amean of 12 + 4.5 m)/kg/hr each of the
unflavored fluid.

In Group A, 7 of 10 subjects rejected the so-
lution (“‘bad’’); the mean age of the remaining
3, in whom acceptance began as ‘‘good’’ but
deteriorated over time, was less than 3 months.
Mean fluid intake over the 3 hours was9 + 6.5
ml/kg/hr in Group A.

Among the 20 Group C subjects, overall ac-
ceptance of the unflavored solution was judged
‘‘good’’ in 14 compared to only 4 for the fla-
vored solution. Eleven subjects rejected the fla-
vored solution, compared to only 4 for the un-
flavored; median age of the latter 4, who
rejected both solutions, was over 5 years.

The authors concluded unflavored ORT so-
lution was significantly more acceptable than
flavored, that acceptance of both solutions de-
creased over time and that older children are
more likely to refuse the flavored solution.

Although the design of this study was inter-
esting, these findings cannot be easily general-
ized due to methodological problems (composi-
tion of the ORT solution, initial IV fluid
volumes and other treatment details were not
given). They do, however, agree with the gen-
eral observation that adding flavoring does not
improve and may decrease acceptability of
ORT solutions.

By some little-understood mechanism, thirst
appears to naturally regulate ORT fluid in-
take. Many observers have noted that, once re-

hydrated, children will refuse the unflavored
solution. Masking this natural mechanism by
adding flavoring could lead to overconsump-
tion (often indicated by transient periorbital
edema).

139. Levine, M. M., et al., Acute diarrheal
infections in infants, I. Epidemiology, treat-
ment and prospects for immunoprophylaxis,
Hosp Pract, December, pp. 89-100, 1979.

Writing to U.S. clinicians, the authors re-
viewed various epidemiological data on diar-
rheal diseases worldwide, described its main
risk factors, outlined therapeutic approaches to
dehydration and reviewed the prospects for de-
veloping vaccines against major enteric patho-
gens.

The authors compared diarrheal disease
prevalence in most of the developing world to-
day to that of New York City, circa 1900. The
data show that diarrheal diseases present a sig-
nificant health problem until massive infra-
structural and socioeconomic improvements
can take place. Today, the relative prevalence
of bacterial diarrheas in the developing world,
compared to the primarily viral diarrheas in in-
dustrialized countries, points up the continu-
ing environmental disparities.

The authors presented a lucid explanation of
the mechanisms of dehydration and, referring
to data from India, Guatemala and Africa, de-
scribed the nutritional consequences of recur-
rent diarrhea in already marginally nourished
children. The advantages of ORT were dis-
cussed and the importance of involving the
mother in the actual treatment was stressed.

The use of antibiotics and drugs in treating
simple diarrhea was discouraged. Kaolin-pec-
tin preparations, they stated, ‘‘make useful
placebos’’ but do not diminish stool electrolyte
and water losses. Antibiotics are only indicated
in suspected bacillary dysentery or in suspected
cases of glucose malabsorption (less than one
percent of cases) where heavy bacterial coloni-
zation of the upper bowel may be a risk.

The authors felt prospects for vaccines
against rotavirus and enterotoxigenic E. coli
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(ETEC), the two leading diarrhea pathogens,
are mixed. The difficulty of culturing rotavirus
and lack of cross-antigenicity between types 1
and 2 make vaccine development problematic.
Immunoprophylaxis in ETEC, however, may
be feasible as work on adhesion pili progresses.

The authors concluded by stressing the im-
portance of nature’s own way of conferring di-
arrheal immunity: breastfeeding.

Sack, D. A., et al., Sucrose or glucose:
which sugar to use in oral rehydration solu-
tion? A summary of four clinical trials, In: Ta-
keya, K. and Zinnaka, Y., (eds.), Symposium
on Cholera, Karatsu (Japan) 1978. ( Proceedings
of 14th Joint Conference, U.S.-Japan Cooperative
Medical Science Program, Cholera Panel, Tokyo,
Japanese Cholera Panel), pp. 154-164, 1979,
(Also reported in: Lancet 2, 280, 1978).

Djoeanda, P., ctal., Oral rehydration of in-
fants and children in the Dr. Hasan Sadikin
General Hospital, Bandung, Paed Indones
19:72-78, 1979.

140. Greenough, W. B., III, Principles
and prospects in the treatment of cholera and
related dehydrating diarrheas, In: Cholera and
Related Diarrheas, 43rd Nobel Sypm, Stock-
holm, pp 211-218, Karger Press, Basel, 1980.

Pertinent biological and operational issues
concerning ORT and other aspects of treating
diarrheal discases were discussed in this
thoughtful article. Among biological issues
which the author felt required further research
were the role of carrier molecules other than
glucose in ORS (which enhance transluminal
sodium absorption), and the effectiveness of
ORT in diarrheas due to invasive organisms.
Operational issues for further study included
the development of effective alternate oral solu-
tions to meet differing geocultural and eco-
nomic situations; the development of a cheap,
foolproof method for mothers to measure and
mix an oral solution in the home; and the test-
ing of various approaches to introducing ORT
into the community.

The discovery of new antisecretory agents
which would reduce fluid losses to the point
where intravenous treatment would be unnec-
essary would constitute a real breakthrough,
felt the author. Another important area for re-
search is the possibility of developing blocking
agents for toxin receptor sites in the gut epithe-
lium. (Such receptors are known to exist for
cholera toxin and may exist for others as well.)
Alternately, there may be a way either to inter-
rupt the bic..hemical pathway by which adeny-
late cyclase is produced by the receptor or to
suppress the enzyme itself.

A great deal more biological and sociological
research is needed into all aspects of diarrhoeal
diseases, concluded the author, if improve-
ments in their treatment and prevention are to
continue.

Sack, D. A., et al., Oral therapy in children
with cholera: A comparison of sucrose and

glucose  electrolyte  solutions, J Pediatr,
96(1):20-25, 1980.

Greenough, W. B., III, Oral replacement
therapy in diarrhea: consensus and contro-
versy, In: Field, M., et al., (eds.), Secretory Di-
arrhea, Bethesda, MD, American Physiological
Society, 1980.

141, Pizarro, D., et al., Rehidratacién por
via oral y su mantenimiento en pacientesde 0 a
3 meses de edad deshidratados por diarrea
(Oral rehydration and its maintenance in pa-
tients 0 to 3 months old with diarrheal de-
hydration), Bol Méd Hosp Infantil Mex
37(5):879-891, 1980, (Article in Spanish).

As a follow-up to an earlier study, the au-
thors performed this uncontrolled, sequential
trial to assess the clinical efficacy of ORT in
very young children.

Between March 1978 and May 1979, 106
patients ranging in age from 7 days to 3 months
(mean 44.7 days) and weighing 1,900 to 6,080
grams, were treated at a Costa Rican hospital
for diarrheal dehydration. The degree of dehy-
dration was determined by comparing weight
upon admission with weight on discharge.
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Thirty-eight percent of patients were less than
5% dehydrated, 44% were moderately dehy-
drated (5-10% loss of body weight) and 18%
were severely dehydrated (greater than 10%
loss of body weight).

The composition of the ORT solution used
was (in g/l): NaCl3.5, KC12.25, NaHCO; 2.5
and dextrose 20; (in mmol/1): Na+*90, C1-90,
K+30, HCOj 30, and dextrose 111. The solu-
tion, which had slightly more potassium than
the WHO-recommended formula (30 vs. 20
mEq/l), was mixed in 50, 100 and 200 ml. bot-
tles and fed to the babies by their mothers. One
part free water was administered for every two
parts ORT solution until normal hydration
was achieved. The total quantity of ORT solu-
tion administered was at least twice the clini-
cally estimated losses, depending on the degree
of initial dehydration. Mothers were encour-
aged to continue breastfeeding their babies
while non-breastfed patients received diluted
milk formula once initial rehydration had been
achieved. After initial rehydration, mothers
were instructed to continue ORT at home und
to return for follow-up the next day.

The results showed that 97 % of the patients
were successfully rehydrated with ORT alone
(4 patients by nasogastric route). The only
complication was one case of moderate tran-
sient edema. Three patients needed IV therapy
because of persistent vomiting and 10 patients
were admitted to hospital due to profuse, fre-
quent stools. The mean time to reach initial re-
hydration was 7 hours; 55% were rehydrated
in 6 hours or less. The average treatment time
in the clinic was 12 hours (range 2.5-26 hours).

Of eleven cases presenting with hypernatre-
mia (i.e., serum Na* greater than or equal to
150 mmol/l}, ten were corrected within 24
hours using the above regimen alone. The only
case not to respond had not received either free
water or milk feedings over the initial 18 hours
of home treatment.

The authors concluded that ORT using the
the WHO-recommended formula, is effica-
cious in neonates as well as infants.

(See also abstracts No. 44, 155.)

142, Rahaman, M. M., et al., Evaluation
of oral rehydration as the only therapeutic
measure in acute diarrhoea: a treatment centre
experience with home follow-up, ICDDR,
Bangladesh, (Presented at: Vi Astan Pacific Con-
gress of Gastroenterology, Auckland, 10-14 Febru-
ary, 1980).

The authors described an uncontrolled clini-
cal trial in which patients with moderate to se-
vere dehydration, (as defined by serum refrac-
tive index of 1.029 or greater), without shock,
were managed exclusively by ORT (UNICEF
supplied, WHO-recommended ORS packets),
first at the ICDDR,B Treatment Center in
Dacca, Bangladesh and then at home during
follow-up.

Of 451 patients (all ages) initially screened,
277 (61%) whose serum refractive indices cx-
eeded 1.029 were selected for study. Of these,
257 (93 %) were successfully rehydrated in the
clinic with ORT alone. Twenty (7%) were
judged treatment failures and were given intra-
venous rehydration while another 21 patients
developed fever above 39°C or signs of dysen-
tery and were therefore excluded from the
study.

Following successful rehydration, 215 pa-
tients were sent home with instructions to con-
tinue ORT. Patients were visited daily by
health workers over a five-day period. Eigh-
teen (8%) were lost to follow-up. Six (3%) of
the 201 remaining cases required subsequent
IV therapy and were thus judged treatment
failures.

The high ORT success rates observed in
mildly as well as moderately to severely dehy-
drated patients, the authors concluded, suggest
ORT is a very useful method for both home
and clinical management of dehydration.

143. Bai, K. 1., et al., A study of oral rehy-
dration therapy in childhood diarrhea, Indian J
Pediat 47:279-282, 1980.

The author reported the results of a large,
uncontrolled, sequential clinical trial of ORT
in Tirupati, Andhra Pradesh, India.
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A total of 877 children (72% below 5 y;:ars of

age) presenting to hospital with diarrhea and
vomiting, were studied. Five hundred-ten chil-
dren (58 %) who presented with mild dehydra-
tion were treated with ORT using WHO-rec-
ommended ORS alone on an outpatient basis,
while 367 (42 %) with either moderate (320) or
severe (47) dehydration were first admitted to
hospital where most were initially rehydrated
with IV therapy, then switched to ORT.

Of the 510 mildly dehydrated cases, 84.1%
were successfully treated with ORT alone. Of
the 320 moderately dehydrated cases admitted
to hospital, 64 (17%) were treated only with
ORT. Three common complications of IV
therapy—abdominal distension, venesection
and thrombophlebitis—were observed in 54
(91%) seriously dehydrated, 90 (27 %) moder-
ately and in no mildly dehydrated cases.

The authors concluded ORT was highly ef-
fective, even in the presence of vomiting. ORT
is inexpensive, non-invasive, easily adminis-
tered and does not require constant monitoring
by skilled personnel, they found. They added
that ORT can also be used in other disorders
such as encephalitis, meningitis and pyrexia of
unknown origin, which require prolonged re-
hydration therapy.

144, Ghisolfi, J., et al., Traitement par voie
orale par unec solution hydroélectrolytique
sucrée des diarrhées aigués de I’'infantile (Oral
treatment of acute infantile diarrhoea with su-
crose-electrolyte solution), Arch Fr Pediatr
37:93-98, 1980, (Article in French).

Despite the fact that oral fluids for treating
diarrheal dehydration had gained wide accept-
ance in many countries, little is known about
ORT in France, observed the authors. They
therefore carried out a one-year, uncontrolled,
sequential clinical trial to evaluate ORT
among children presenting with uncompli-
cated acute diarrhea to a French treatment cen-
tre.

One hundred sixty-one well-nourished chil-
dren, ages 1-26 months (mean 6.8 months),
were selected for study. After initial physical
examination, stool and serum specimens were

collected and the degree of dehydration as-
sessed. Over the first 24 hours all solid foods
and milk were withheld and the children were
given ORT ad libitum.

The authors used an isotonic oral solution
which contained both glucose and sucrose
(composition: Na* 50 mEq/l; K* 30 mEq/l;
HCO3 24 mmol/l; glucose 111 mmol/l; su-
crose 55 mmol/l).

Over the first 6 hours the children were
given volumes equal to two-thirds of their esti-
mated fluid losses. By 24 hours, they had been
offered volumes equivalent to at least twice
their initial losses. Milk and other foods were
gradually re*atroduced the second and third
days.

One hundred-twenty (74.5%) of the chil-
dren did not show overt signs of dehydration at
admission; 19 (11.8%) were judged moder-
ately and 22 (3.7 %) severely dehydrated. Aci-
dosis was found in 69 (46 %) cases, other elec-
trolyte imbalances in only 18 (11.2%).
Stooling rates averaged 6 stools/24 hours, but
in 38 (23.6%), the rates exceeded 10 stools/24
hrs.

Volume of ORT solution ingested was sig-
nificantly related to initial degree of dehydra-
tion (p less than 0.01) and, over the first 24
hours, exceeded initial fluid losses in all cases.
Fluid intake over the second 24 hours, how-
ever, varied only with age (plessthan 0.01) and
not with degree of initial dehydration. Al-
though vomiting was observed in 88 (54.6%)
children it was not an obstacle to treatment and
in all cases dehydration disappeared within
three days.

Over 5 days of treatment, significantly dehy-
drated children gained weight while those not
presenting with overt signs of dehydration lost
weight. Of 5 children who returned for subse-
quent treatment after discharge, all were suc-
cessfully treated with ORT alone. There were
no significant differences among the children
with respect to age, etiology or initial degree of
dchydration. .

The authors concluded that ORT, given ad
libitum, was highly efficacious regardless of eti-
ology. Weight gains in moderately and se-
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verely dehydrated cases were due to the net re-
tention of the ORT solution, they felt, but net
losses in those not visibly dehydrated may have
resulted from insuflicient caloric intake.

145. Varavithya, W., et al., Comparison of
oral rehvdration with electrolytes solution and
soy milk in acute diarrea, J Med Ass Thailand,
63(11):593-597, 1980.

Hypothesizing that accompanving disac-
charidase deficiency may interfere with intes-
tinal absorption of nutrients during acute
diarrheal dehydration, and that lactose-con-
taining formulac may complicate treatment,
the authors compared the efficacy of lactose-
free soy milk to either breastmilk or ‘“human-
ized”’ infant formula as an adjunct to sucrose-
electrolyte solution in ORT.

Forty-six patients under the age of two years
were admitted to hospital with acute diarrhea
and divided alternately into two equal groups
of 23 each. Weights and mean serum electro-
lyte values were assessed at admission and at 24
and 48 hours. Stool samples were also exam-
ined. Group I patients, of which one was mod-
erately and the rest mildly dehydrated, were
treated with 200 ml/kg of diluted soy milk (ie.,
100 ml. of full strength soy milk plus 100 ml of a
simple salt/sugar (SSS) solution containing:
Na*60 mEq/l, Cl1-60 mEqg/l, sucrose 5%)
over the first 24 hours. The milk concentration
was gradually increased to full-strength by the
third day. The second group, which included
four moderately and 19 mildly dehydrated
cases, received 200 ml/kg of the same SSS solu-
tion on the first day and either infant formula
(15) or breast milk (8) in gradually increasing
concentrations on the second and third days.
Rehydration fluids were administered to both
groups by nasogastric drip on the first day and
by mouth afterwards.

Pre-admission weight for age and serum
electrolyte values at admission, 24 and 48
hours were nearly identical in both groups.
The authors found 30% of Group I and 27 % of
Group II patients had sugar malabsorption, as
indicated by stool pH of less than 6 and stool
glucose concentrations of ‘*more than 1+ on

the Labstix scale’’. There were no significant
differences between the groups with respect 1o
total fluid intake or weight gain. Recovery
time, however, was significantly shorter in the
group given breastmilk from Day 2 onwards
compared to cither the dilute-soy or human-
ized formula groups (p less than 0.03).

The authors concluded there was no advan-
tage to using the dilute soy formula and recom-
mended that a sucrose-based ORT solution be
given, followed by breastfeeding.

Although the breastfed group appeared 1o
respond best, the data do not support cither the
initial hypothesis or the recommendation that
sucrose uis-a-vis glucose-electrolyte solution

should be used.

Finberg, L., et al., The role of oral electro-
lyte-glucose solutions in hydration for chil-
dren—international and domestic aspects,

J Pediatr 96(1):51-54, 1980.

Islam, M. R., et al., Use of low and high
sodium containing oral rehydration solution in
paediatric diarrhea. ( Presented at The 215t Confer-
ence of the Indian Society of Gastroenterology, Cal-
cutta, 1980. Reprints: MRI, Chief Physician,
ICDDR,B, GPO Box 128, Dacca-2, Bangla-
desh).

146. Kahn, A., et al., Hyperkalemia and
UNICEF type rehydration solutions (letter),
Lancet 1:1082, 1980.

The authors reported finding serum electro-
lyte abnormalities in seven Belgian infants
treated for diarrheal dehydration with WHO-
recommended ORT solution.

On admission, 2 of the 7 patients were hy-
pernatremic (serum sodium concentrations of
135 and 158 mmol/l) and 5 were normona-
tremic. Campylobacter was isolated from two
stool samples, E. coli from one. All were well
nourished.

The patients were given an average of 140
ml/kg ORT solution in 24 hours. In all cases,
they reported, ORT had to be stopped after a
mean period of 41 + 9 hours because of **high
levels of plasma potassium’’ in 6 cases and “*ag-
gravation of preexisting hypernatremia’” with
development of seizures in one.
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Mean serum potassium concentrations rose
from 4.1 + 0.2 mmol/l before treatment to 5.1
+ 0.2 mmol/l after 24 hours. Peak K* values
were 6.1 + 0.2 mmol/]; 24 hours after ORT
had been discontinued, mean K+ had fallen to
1.7 + mmol/l. They observed the highest
plasma K * levelsin those presenting with no or
few stools during treatment.

Serum sodium concentration had risen from
155 mmol/l to 161 mmol/l in the patient who
had seizures, they noted.

In well-nourished children below one year of
age, concluded the authors, ORT based on the
WHO-recommended composition should not
last more than 2+4 hours. Besides the known risk
of hypernatremia, they stated, potassium load-
ing also scems to be a problem. Beyond 24
hours, they stated, ‘‘no scheme of treatment
has been proposed’” except for use in underde-
veloped countries where breastfeeding is advo-
cated. They felt a guide for therapy is therefore
needed in cases where mothers do not breast-
feed.

These observations are at variance with
those of other investigators, most of whom
have shown serum eclectrolyte inbalances are
corrected, even in neonates, when the WHO-
recommended ORS composition is used.

The authors did not state whether the chil-
dren were given other fluids or foods during the
initial 24 hours. Neither were presenting levels
of dehydration nor time to achieve initial rehy-
dration described. In small children the WHO
' recommends that ORT solution be accompa-
nied by free water, breastmilk or diluted cow’s
milk and that ORT be discontinued once dehy-
dration has been corrected and purging has
stopped.

(Sce also abstract No. 148.)

147. Clements, M. L., et al., Oral therapy
with glucose clectrolyte solution (letter), Lancet
2:34, 1980.

The authors questioned the findings of
Kahn, et al. (sce preceding abstract), in which
hyperkalemia and hypernatremia were re-
ported o be risks of using the WHO-recom-
mended ORT solution.

They noted that important factual and meth-
odological details (e.g., total number of pa-
tients seen, initial degree of dehydration, stool-
ing rates, exaci treatment regimen followed)
were not described in the article. If anything,
hypo-, rather than hyperkalemia was scen by
many investigators as an improbable but possi-
ble complication of using the WHO-recom-
mended ORT solution. For this reason, the au-
thors reported, the amount of potassium in
ORS now used in Costa Rica has actually been
increased to yield 30 vs. 20 mmol/l of K*. Af-
ter treating thousands of essentially well-nour-
ished, mainly bottlefed babies, no hyperkale-
mia has been reported in Costa Rica. Neither
has hypernatremia been found to be a signifi-
cant problem. In fact, they stated, the WHO-
recommended regimen has been shown to cor-
rect hypernatremia. Moreover, the Costa
Rican treatment regimen beyond 24 hours has
been shown successful and, contrary to what
Kahn, etal., recommended, serum electrolytes
need not be routinely monitored.

The hyperkalemia reported by Kahn, et al.,
may have resulted from administering exces-
sive amounts of ORT withcut a source of free
water to infants having few diarrhoeal stools.
Falsely high K* values may also have resulted
from haemolysis, they added.

Nalin, D., et al., Rice powder and electro-
lyte solutions (letter), Lancet 2(8290):155-156,
1982,

Islam, M. R., et al., Labon-gur (common
salt and brown sugar) oral rehydration solution
in the treatment of diarrhoea in adults, J Trop
Med Hyg, 83,41-45, 1980.

Walker, S. H., Hypernatremia from oral
electrolyte solutions in infantile diarrhea (let-
ter), N Eng J Med, 304:1238, 1981.

Santosham, M., et al., Oral electrolyte so-
lutions for infantile diarrhoea (letter), N Eng J
Med 305(10):581, 1981.

Cleary, T. G., ct al., The relationship of oral
rehydration solution to hypernatremia in infan-
tile diarrhea, J Pediatr, 99(5):739-741, 1981.
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148. Kahn, A., et al., Glucose ¢lectrolyte
solutions in a European context (letter), Lancet
2:361-362, 1981.

The authors reported their clinical observa-
tions on the use of ORT to treat diarrheal de-
hydration among 50 children less than 2 years
of age presenting to a hospital in Brussels, Bel-
gium.

Having carlier cncountered hyperkalemia
and hypernatremia when using WHO-recom-
mended ORT (see abstract No. 146), the
authors halved the K* and Na* concentra-
tions to yield the following ORT solution (in
mmol/l): Na* 57, K* 9.6, Cl- 40.5, HCO3
30 and glucose 111.

Upon admission, all the infants were ‘“about
10% dehydrated’’. Thirty-nine (78%) of the
50 infants were from immigrant families; 13
(33%) of these had recently returned to Bel-
gium after extended stays in North Africa or
Turkey. No child had been previously
breastfed and 36 % had been on ‘‘low solute”’,
64% on *‘high solute’’ feeds. Sixteen (32%) of
the 50 children presented with hypernatremia
(not defined).

Over the first 24 hours, those presenting
with hypernatremia ingested an average of 120
ml/kg of the ORT solution; those with normal
or low serum electrolyte values received 150
ml/kg. Nasogastric administration was used
““‘if necessary’’. On the second day, the bicar-
bonate was omitted from the solution. This
lowered the Na* concentration to 30 mmol/l.
Normal milk feeds were then reintroduced.

In contrast to the findings of their first study,
the 16 cases presenting with hypernatremia re-
covered without sequelac. However, 9 infants
presenting with normal or low serum Na* (130
mmol/l) and K* (2.7 + 0.3) values required
oral K* supplementation. These 9 were all im-
migrant children who had histories of recent,
prolonged diarrhea {(mean 15 days) and were
significantly underweight compared to the oth-
ers (88% of weight for age). These 9 did not
differ from the other 25 presenting with normal
or low Na* values as regards age, sex, nation-
ality, feeding history, vomiting, associated ill-
ness or previous antibiotic treatment.

Oral rehydration was judged successful in all
50 infants. However, after 24 hours, plasma
K* remained significantly lower (p less than
0.001) in the 9 who had presented with hypoka-
lemia.

The authors concluded their modified ORT
solution was safe and efficient, did not require
alternation with other fluids and did not cause
cither hypernatremia or hyperkalemia.

The fact that 9 children required K+ supple-
ments, however, would seem to contradict this
conclusion. The data do not show the author’s
modified solution to be superior ta that recom-
mended by WHO; on the contrary, they indi-
cate the K* concentration should not have
been reduced.

149. McLean, M., et al., Etiology of child-
hood diarrhoca and oral rehydration therapy
in northeastern Brazil, Bull Pan Am Hlth Org
15(4):318-326, 1981.

To determine the epidemiological character-
istics of diarrheal diseases in northeastern Bra-
zil and to assess the efficacy of ORT in this set-
ting, the authors performed microbiological
studies and a controlled clinical trial from 8
March to 24 April, 1978, in Fortaleza, Brazil.

Fifty-three children over three months of age
presenting with uncomplicated, acute diar-
rhea to a Fortaleza treatment center were se-
lected for study. All but one were less than five
yearsold. None had been given antibiotics dur-
ing the previous 2 weeks. Case histories were
obtained from the mothers, clinical assess-
ments made, stool specimens collected, and all
patients were given initial intravenous ther-
apy.

Upon initial improviment, the children
were randomly divided into either intravenous
only (24) or intravenous and ORT (29) groups.
While the former continued receiving 1V ther-
apy (according to the local, standard regimen)
those in the latter group were switched from IV
to oral therapy. The mothers administered the
fluid, which was prepared using WHO-recom-
mended ORS. The ORT was considered suc-
cessful if the signs of dehydration had dimin-
ished, the patient’s state of conciousness had
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improved, urination had ensued and weight
was gained.

Results from 20 of 37 (54%) stool cultures
were positive. Enterotoxigenic E. coli was iden-
tified in 27%, ST-producing E. ¢oli in 26%,
and LT-producing E. c¢oli in the remaining
5.4%. Salmonella, Shigellae, G. lamblia or ro-
tavirus were found in 10 (27 %) of the samples.

All patients responded well to therapy. How-
ever, one ORT patient had to be switched back
to I'V therapy due to persistent vomiting. Dur-
ing initial IV treatment there were no differ-
ences in duration, fluid intake, weight gain cr
level of consciousness. Age, stooling rates, du-
ration, presence of vomiting, serum specific
gravities and degree of dehydration were com-
parable between the two treaiment groups.
The ORT group, however, reqiired signifi-
cantly less fluid (mean 237 ml vs. 545 ml) and
significantly less treatment time (mean 3.8 vs,
8.6 hrs.) than the I'V group. No significant dif-
ferences in weight gain were noted. Adjusting
for body weight, the ORT group required an
average of only 32.3 ml of fluid per kilogram
body weight while the IV group needed 67.3
ml/kg to achicve full rehydration.

The authors concluded that ORT was effec-
tive in treating diarrheal dehvdration of varied
etiology, was well accepted and could provide
an inexpensive alternative to 1V therapy.

150. Manfredi, L., ¢t al., Informe pre-
liminar sobre un esquema de rehidratacién
oral en la deshidratacién por diarrea aguda
(Preliminary report on a scheme for oral rehy-
dration in acute diarrheal dehydration), Rev
Hosp de Ninos (Bs ds), 23(96):169-174, 1981,
(Article in Spanish).

The authors reported the results of an un-
controlled clinical trial of ORT in a large
Buenos Aires hospital.

Thirty-seven children below 2 years of age
(mean 8.3 months) were sclected for study. Af-
ter admission, histories were taken, initial
physical and biochemical examinations per-
formed and the children were administered
ORT by their mothers using WHO-recom-
mended ORS. Normal feeds were resumed

once initial rehydration was achieved. Serum
clectrolytes were measured at admission, upon
initial rehydration and at 24 hours.

Fifteen (41%) children were eutrophic, 14
(38%) were mildly, 7 (19%) moderately and
one severely malnourished (Gomez classifica-
tion). Dchydration was judged mild in 6
(16%), moderate in 28 (76 %) and severe in 3
(8%) children.

Thirty-seven (95%) children were success-
fully rehydrated using ORT alone. Vomiting
was observed in 48% of cases. Nasogastric
tubes were used briefly in 13 (37%) of these.
The average time to achieve initial rehydration
was 3 hours (range 1-7 hours). Hypernatremia
was not seen. In 8 children whose serum elec-
trolytes were measured, sodium, potassium
and pH values tended towards normal over the
initial 24 hours. Patients were discharged after
a mean of 2.5 days (range 1-8) in hospital.

There were two treatment failures. One, a
seriously malnourished five-month-old who
had presented with 8% dehydration, bad been
initially given ORT but later had to be
switched to IV therapy. The presumed cause
was intestinal malabsorption secondary to se-
vere malnutrition. The second failure, a four-
month old with no malnutrition and 5% dchy-
dration, consistently refused ORT and, after
20 hours, was switched to IV therapy.

The authors concluded ORT was simple, ef-
fective, rapid and reduced hospitalization stay
dramaticaily. They recommended its use on
the primary care level as a means of avoiding
the risks that accompany hospitalization and
involving mothers directly in treatment.

151. Ashley, D.E.C., et al., Oral rehydra-
tion therapy in the management of acute gas-
troenteritis in  children in  Jamaica, In:
Holmes, F., et al., (eds.): Acute Enteric Infections
in Children. New Prospects for Treatment and Preven-
tion, Amsterdam, Elsevier/North-Holland
Biomedical Press, 389-394, 1981.

The authors described the results of a one-

month, uncontrolled sequential clinical trial of
ORT in the Casualty Ward of the Bustamante
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Hospital for Children in Kingston, Jamaic1 in
March, 1979.

After they had received appropriate train-
ing, auxiliary hospital staff selected for study
552 children presenting to the Casualty Ward
with uncomplicated acute diarrhea and mild to
moderate dehydration. The auxiliaries exam-
ined the children, assessed fluid needs and in-
structed the mothers on how to give ORT. Un-
der their supervision, the mothers successfuily
treated 496 (89.9%) of the children with ORT
alone on an outpatient basis.

After initial rehydration, the mothers were
given WHO-recommended ORS packets and
instructed to continue ORT at home.

Of 136 children later followed up, 119
(87.5%) were found to have been successfully
managed by ORT alone; 6 (4.4%) required IV
therapy and 34 (6.1%) required subsequent
hospitalization.

During the previous month, 304 of 559
{55%) presenting cases had required 1V ther-
apy and 94 (16.8% ) had been admitted to hos-
pital. Thus, use of ORT on an outpatient basis
led to a fifteen-fold reduction ir. IV usage and a
four-fold reduction in hospital admissions.

By November 1979, ORT was sufficiently
established to justify the conversion of a pediat-
ric ward previously devoted to gastroenteritis
into a general medical ward.

After the training of selected health person-
nel and the preparation of ORT guidelines, the
routine use of ORT was established in two hos-
pitals and four health centers in the greater
Kingston arca. A nationwide diarrheal disease
control program is now being phased in
through health centers throughout the island.

152. Sunakorn, P., Oral clectrolyte ther-
apy for acute diarrhea in infants, J Med Ass
Thailand 64(8):401-404, 1981.

Noting that ORT has come into routine use
worldwide, the author summarized three re-
cent (1980) clinical trials, the results of which
indicated the method is equally efficacious in
Thailand.

In the first study, 30 children below 2 years
of age were successfully rehydrated by means

of WHO-recommended ORT solution given
ad libitum. Transient edema was seen in 3 pa-
tients. The second trial, also using the WHO-
recommended ORS, compared an ad {ib ORT
regimen to a ‘‘dilute’’ ORT dosage schedule
("% glucose alternated with full-strength ORT
solution) in children below 6 months of age.
Again, edema was seen in 5/80 of the ‘‘ad lib”’
and 2/80 of the ‘‘dilute ORT’-scheduled pa-
tients. There was one treatment failure.
Edema was correlated with total fluid intake,
noted the author, not with Na* content. The
third study again compared ORT to ‘‘dilute’’
ORT regimens in children under 6 months of
age. This time, however, fluid intake was
matched to stool losses. No edema was seen.

The author endorsed use of WHO-recom-
mended ORS but concluded the third, con-
trolled ORT regimen should be used.

153. Sugijanto, et al., Edema in oral rehy-
dration, Paed Indones 21:229-234, 1981.

As early as 1971 ORT was commonly prac-
ticed by Indonesian clinicians, reported the au-
thors. At that time two ORS formulations were
in use, one for cholera and another for other
kinds of diarrhea. In 1974, Indonesian experts
suggested a single ORS formulation be
adopted countrywide for use in all types of diar-
rhea, The ORS formula then endorsed yielded
(in mEg/i): Na* 85, K* 15, HCOj 30 and
glucose 120 mOsm/l. In 1978, home adminis-
tration of ORT was endorsed, using the same
formula but with orang: flavoring added.

Observing that transient edema was an occa-
sional, undesirable side effect of the recom-
mended ORS formula, some clinicians were
reluctant to accept the home usc approach. The
authors therefore carried out an uncontrolled
sequential clinical trial, using the recom-
mended formula, to assess to what extent
edema was a problem in ORT.

One hundred-sixty children, ages 5 days to
12 years (mean 10.4 months), presenting to an
Indonesian hospital with moderate diarrhoeal
dehydration, were selected for study. Sixty-
four percent of the children were moderately to
severely malnourished. Feeding histories and
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breastfeeding information were not given. Pa-
tients were given ORT ad libitum (those over
one month of age) or by nasogastric drip (neo-
nates) over the first 24 hours using one of 3 lo-
cal ORS formulations, all of which conformed
to the composition described earlier. If dehy-
dration persisted beyond 24 hours, ORT was
continued. If edema was noted, ORT was
stopped and boiled water or sweetened tea were
substituted. No further treatment details were
given.

Treatment was apparently successful in all
160 cases. Fluid intake ranged from 200-4400
ml (mean 898 ml) over 1-4 days (mean 1.5
days). Seven of the 160 (4.4 %) patients devel-
oped periorbital edema, with or without preti-
bial edema. Their ages ranged from 2 to 16
months; mean body weight was 6.6 kg. The 7
had ingested a mean volume of 1,743 ml (range
800-4400) of the ORT solution over a mean
period of 2 days. Edema disappeared gradually
within 9.5 to 48 hours.

Based on age, body weight, initial degree of
dehydration and duration of diarrhea, the au-
thors estimated the daily Na* requirements of
the 7 dematosc cases. To do this, they used
standard age-adjusted estimates of daily stool
sodium losses. (Neither serum nor stool so-
dium levels were actually measured in any of
the patients.) Comparing their estimated re-
quirements to actual sodium intake (mean
151.8 mEq Na*) the authors calculated that 5
of the 7 dematose patients had received exces-
sive sodium, | had been given the correct
amount and 1 had not been given enough.

The authors concluded the edema observed
was not directly related to total sodium intake,
nor could it be associated with age, sex or nutri-
tional status.

Although methodological factors (e.g., no
comparison group, no actual Na* measure-
ments) and incomplete information (i.e., on
feeding histories or dictary intake during
ORT) limit the usefulness cf these data, of in-
terest is the fact only 7 of the 160 patients mani-
fested edema cven though none, apparently,
had received free water, breastmilk or other
feeds during the ORT.

154. Rohde, J. E., et al., Therapeutic inter-
ventions in diarrhoea, Food Nutr Bull (United
Nations Univ.), 3(4):34-38, 1981.

Distilled from the proceedings of an interna-
tional workshop entitled ‘‘Interactions of diar-
rhoea and malnutrition,’’ held in Bellagio, It-
aly in May, 1981, this report was prepared by
five distinguished scientists in the field of en-
teric diseases.

A brief review of ORS composition was pre-
sented. The authors felt that, whenever possi-
ble, the WHO-recommended ‘‘complete’’
ORS formula should be used but that greatest
emphasis should be placed on replacing {luid
and salt losses as early and rapidly as possible
before the onset of clinical dehydration. The
authors presented an interesting review of the
prospects for including hypo-osmotically active
substrates, such as cereals, rice powder, starch
and other calorie-rich glucose sources, in ORS
to improve its energy content.

The importance of continued feeding during
diarrheal episodes was stressed. Better weight
gain, shortened duration and avoidance of
malabsorption syndromes were the key reasons
identified by the authors,

Increasing food intake immediately after di-
arrheal episodes was also strongly recom-
mended by the authors. Summarizing the
results of several balance studies, they recom-
mended that children recovering from acute di-
arrhea be fed 25-50% more than the recom-
mended daily allowance within a period no
longer than two to four times the duration of
diarrhea.

The risks of using drugs and other anti-diar-
rheal agents were discussed. For a physician
deciding solely on clinical grounds, the most
useful indicator for the use of antibiotics is
bloody dysentery with fever. Even then, vary-
ing resistance patterns in Shigella may necessi-
tate culturing and sensitivity tests for antibiotic
therapy to be effective.

Wong, H. B., Rice water in treatment of
infantile gastroenteritis, (letter) Lancet, 2:
102-103, 1981.
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155, Pizarro, D., et al., Treatment of 242
neonates with dehydrating diarrhea with an
oral glucose-clectrolyte solution, J Pediatr (in
press) 1982,

This retrospective study summarized four
years’ experience (1978-1981) with glucose-
electrolyte solutions (GES) for treatment of di-
arrheal dehydration in neonates in a controlled
hospital setting in San José, Costa Rica.

Over the study period, a total of 257 neo-
nates (28 days of age or less) were admitted to
hospital with diarrheal dehydration. Of these,
242 neonates were treated with a GES formula
that contained (in g/l): NaCl 3.5, KCI 2.25,
NaHCO; 2.5, and anhydrous glucose 20. In
one litre of water, the formula, which closely
resembled that of WHO-recommended ORS,
provided (in mmol/l): Na*90; K+*30, C1-90,
HCOj 30 and glucose 111.

The mean age of the neonates was 19 days.
The mean duration of diarrhea prior to admis-
sion was 3.5 days. Most cases were brought to
the hospital within the first 3 days. Eighty-
seven neonates (40%) presented with mild de-
hydration (less than 5% loss of body weight),
113 (52%) suffered dehydration of 5-10% loss
of body weight, and 17 (8% ) had over 10% loss
of body weight.

Mothers administered oral GES by baby
bottle under close supervision. Two bottles of
GES, followed by one of plain water, were
given 10 36 % of cases while 61% were given all
the calculated GES requirement at one time,
followed by all the free water in a ratio of 2:1.

Oral rehydration was successful in 234 of the
242 neonates (96.7 %). Eight were rehydrated
by intravenous therapy. No deaths were re-
ported.

Preadmission vomiting was recorded in
69% of the neonates but this was not an obsta-
cle to comgplete rehydration. The average time
needed to rehydrate patients was 7.44 + 3.51
hours. The mean quantity of total fluids in-
gested was 424 + 13 ml and the rate of inges-
tion was 26 + 1.0 ml/kg/hr.

Of 78 cases whose blood chemistries were
analyzed, 19(24 %) presented with hypernatre-
mia (serum sodium greater than 150 mmol/l)

and 5 (6%) presented with hyponatremia (se-
rum sodium less than 130 mmol/l). All were
successfully rehydrated. However, two of the
hypernatremic patients had seizures, one oc-
curring 18 hours after admission (serum
Na* 163 mmol/l) and the other 6 hours after
admission (Na* 181 mmol/l). Expressed as a
rate, the occurrence of seizures (10.5%) was
lower than that during 1977 (13.9%) when
only intravenous rehydration was used. Severe
acidosis, found in 18 of 57 (32%) nconates
tested, was corrected in all cases within 48
hours.

The authors concluded ORT is the method
of choice for the treatment of neonates with di-
arrheal dehydration.

(See also abstracts No. 44, 141.)

156. Dugdale, A., ct al., Refeeding after
acute gastroenteritis: a controlled study, Arch
Dis Child, 57:76-78, 1982.

To deiermine the effects of rapid refeeding
during acute diarrhea, the authors studied 59
children, 6 monthsto 5 years of age, presenting
to a Brisbane, Australia hospital with uncom-
plicated acute diarrhea.

Informed consent was obtained and children
were matched for age and sex and initial degree
of dehydration. After initial ‘‘unstandard-
ized” treatment (cither oral or 1.V. therapy,
according to hospital routine) they were ran-
domly assigned to cither ‘‘gradual” or *‘imme-
diate” refeeding groups. The former were
given half-strength whole milk for 24 hours,
then normal feeds, while in the second group,
normal feeds were immediately reintroduced.
Food and fluid intake and body weights were
monitored in all children. In both groups, if
signs of dehydration reappeared or vomiting or
diarrhea ‘‘markedly worsened’’ children were
given clear fluids again. Within the first weck
after discharge, home visits were made of all
children.

In the rapid refeeding group, 7 o' 28 (25%)
were at some time put back on clear fluids;
however, only one of these lost weight, while
five continued to gain weight and one’s weight
was unchanged. In the gradual refeeding



CLINICAL TRIALS 37

group, 3 of 32 (9%) required additional fluids;
2 of these lost weight while that of the third re-
mained stationary. The rapid refeeding group
lost less weight and was discharged, on the av-
erage, a half-day sooner compared to the grad-
ual refeeding group. Neither difference, how-
cver, was statistically significant. Home visits
showed that recurrences of vomiting or diar-
rhea had occurred in 2(7.1%) of the rapid and
4 (12.9%) of the gradual refeeding groups.

The authors concluded that rapid refeeding
during acute diarrhea does not entail any risk
of worsening a child’s condition and may, in
fact, resultin less weight loss and shorter hospi-
tal stays.

Although of interest, small sample sizes and
unclear methodology limited the extent to
which the study’s findings can be generalized.

157. Soeprapto, ct al., Feeding children
with diarrhea, Trop Ped Env Chid Hith,
25(4):97-100, 1982,

According to some observers, diarrheal de-
hydration may be viewed as fluid-electrolyte
malnutrition. A second nutritional consider-
ation is the fact that recurrent diarrhea often
leads to, or exacerbates, protein-energy mal-
nutrition. Whereas the former can be relatively
casily and rapidly repaired using intravenous
or oral rchydration, only early and rapid re-
feeding can forestall the latter.

To measure the effects of dietary intake on
weight gain following acute diarrhea, the au-
thors placed forty babies less than 2 years of age
into two groups, A and B. The groups were
similar with respect to sex, nutritional status,
degree of initial dehydration (all but 3 cases
were moderately to severely dehydrated) and
presence of reducing substances in stools.
Stools were tested for reducing substances us-
ing the “*clinitest’”’ method. Following initial
rchydration by cither oral or intravenous
routes, (ie, until urine specific gravity fell to or
below 1.020) within 4-6 hours refeeding was
begun and fluids continued as needed.

Group A children were refed according to a
““classic’’ schedule, which started with dilute
formula and returned to a full diet nine to

cleven days later. Thirteen cases in Group A
whose stools were positive for reducing sub-
stances were begun on low-lactose formula,
with “‘ordinary milk formula’ gradually sub-
stituted by Day 8. Solid food was re-introduced
on the ninth day. The remaining 7 cases with-
out reducing substances received dilute ordi-
nary milk formula, increasing to full-strength
by Day 6, and were given solid food beginning
on Day 7.

In contrast, Group B children were given di-
lute formula the first day, increased to full-
strength by Day 2. Solid foods were also intro-
duced the second day and a normal diet was
restored by Day 4. As in Group A, a low-lac-
tose formula was given to those cases with stool
reducing substances (12) while the others (8)
received ordinary milk formula.

Not surprisingly, there were highly signifi-
cant differences in mean daily weight gain
(Group A: 6g/day; Group B: 49g/day), and
duration of hospital stay (Group A: mean 9.9
days, range 9-14; Group B: mean 4.6 days,
range 4-10). Duration of diarrhea (mean: 3
days), however, did not differ significantly. In
view of these findings, the authors recom-
mended a high caloric diet be given as carly as
possible as part of treatment.

These results agree with those of many other
investigators, illustrating the obvious nutri-
tional benefits of rapidly restoring dietary in-
take during bouts of acute diarrhea.

Finberg, L., et al., Oral rehydration for di-
arrhoca (Editorial), [ Pediatr 101(4):497-499,
1982,

158, Nalin, D., Oral therapy for dehydra-
tion due to infantile diarrhoea, Postgrad Doc—
Middle East, February, pp. 60-68, 1982,

The author presented detailed, practical
guidelines on ORT and other aspects of diar-
rheal case management.

There are 2 goals to treatment, felt the au-
thor: reduction of mortality rates to less than
one percent and teaching mothers how to effec-
tively manage diarrhea at home using ORT.

Over 90% of cases are mild and self-limit-
ing, he observed. These can be managed easily
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by mothers, using the episode as an opportu-
nity to instruct them. A useful table, entitled
‘‘Essential instructions to the mothers’’, was
included in the article.

Moderately dehydrated cases can also be
managed by the mother, using the 2:1 ORS to
free water regimen. It is important not to mix
them, however, because this will lower the glu-
cose concentration and impair intestinal ab-
sorption. Once initial rchydration is achieved,
normal milk feeds should be reintroduced. Us-
ing this method, a third of all such cases can
usually be discharged from hospital (with con-
tinued home ORT) within 6 hours, felt the au-
thor.

Severely dehydrated cases (over 10% dehy-
dration) require initial IV therapy but usually
can be switched to ORT within one to two
hours. The author also recommended ORT
(using the WHO-recommended ORS for-
mula) to correct hvpo- and hypernatremia, us-
ing the 2:1 regimen. Because of the risk of hy-
pokalemia (too little potassium) the author
advised against using SSS solutions.

Even in severe cases, ORT is successful 93-
96% of the time, stated the author. Causes of
ORT treatment failure may include congenital
malabsorption syndromes, excessive vomiting
and improperly prepared solutions. Most com-
monly, however, failure is due to not giving
enough ORT fluid.

The author concluded there is no present
Justification for any therapy other than ORT in
uncomplicated cases of diarrhea. Many factors
militate against using antibiotics and numer-
ous researchers have conclusively shown ORT
is equally efficacious in diarrheas of all etiolo-
gies.

159. Santosham, M., et al., Oral rehydra-
tion therapy of infantile diarrhea: A controlled
study of well-nourished children hospitalized
in the U.S. and Panama, N Eng J Med
306(18):1070-1076, 1982.

To assess the safety and efficacy of the
WHO-recommended ORS formula in treating
well-nourished children in a developed-world
setting, the authors conducted a controlled

clinical trial comparing two different oral rchy-
dration solutions to standard IV therapy
among 146 well-nourished children, aged three
months to two years, hospitalized with acute
diarrhea.

The study population consisted of 52 U.S.
children (non-Indian) admitted to four hospi-
tals over a three-year period (July 1977-March
1981) and 94 Panamian children hospitalized
at the Social Security Hospital in Panama City,
Republic of Panama, during a five-month per-
iod (Dec. 1979-March 1981). Diarrhea was
considered present when the stools took the
shape of their containers. The decision to hos-
pitalize was made by the hospital house offi-
cers, based on clinical assessment of five per-
cent or more dehydration. Only uncompli-
cated cases were studied.

Fifty patients randomly assigned to Group A
received the standard WHO ORS formula
(i.e., containing 90 mEqg/l Na* ) with a straw-
berry flavoring. Forty-cight patients in Group
B received a solution containing only 50 mEq/]
Na* without flavoring (Solution B concentra-
tions in mmol/l: Na* 50, K* 20, Cl-40,
HCOj3 30 and glucose 111). The 48 patients in
Group C, the control group, received conven-
tional intravenous therapy (0.45% saline with
5% glucose and 20 mEq/1 of KCI) for rehydra-
tion and maintenance. Patients in Group G
were also given oral ‘‘Pedialyte’ (in mmol/l:
Na* 30, K+ 20, Cl-30, glucose 277 and cit-
rate 31) for 12 hours after the diarrhea stopped.

Patients who were mildly to moderately de-
hydrated (58%) on admission were both ini-
tially rehydrated and maintained with either
ORT given ad libitum (Groups A and B) or with
IV fluids (Group C). Eleven (11 %) patients in
Groups A and B who were admitted with se-
vere dehydration were given initial IV ther-
apy, then switched to ORT. In the U.S. chil-
dren, no additional free water was given for the
first 24 hours unless the diarrhea stopped
within that time. Sera and stools were exam-
ined at admission. Follow-up sera examina-
tions were performed at 8, 24 and 48 hours af-
ter admission and two weeks after discharge.

All 98 children receiving ORT were success-
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fully rehydrated with the exception of one who
later required additional IV therapy because of
an exceptionally high stooling rate (11 ml/kg/
hr). Ninety percent of the children received no
1V therapy during hospitalization. Six patients
were hypernatremic on admission (serum solu-
tion greater than 150 mEq/]) and three were
hyponatremic. Mean serum electrolyte values
for all three groups were normal at 8, 24 and 48
hours. No children developed hypernatremia
or hyponatremia during therapy. The duration
of diarrhea alter hospitalization was similar in
all three treatment groups.

Observing that treatment begun with ORT
was successful in 97/98 cases, the authors con-
cluded that both (50 mmol/l and 90 mmol/I so-
dium) oral rehydration solutions were safe and
effective for use in well-nourished children with
acute watery diarrhea. They also noted both
oral solutions rapidly corrected presenting hy-
pernatremia, a finding which discounts the
suggestion by others that the WHO-recom-
mended formula contains too much sodium for
use in children from developed countries.

These findings, and the obvious operational

and economic advantages, led the authors to
recommend use of a single ORT solution, pref-
erably that endorsed by the WHQ, in well-
nourished children in developed countries.

Patra, F. C., et al., Can acetate replace bi-
carbonate in oral rehydration solution for in-
fantile diarrhoea? Arch Dis Child, 57:625-627,
1982.

Ho, T. F., etal., Rice water and milk: effect
on ileal fluid osmolality and volume, Lancet
1:169, 1982.

Molla, A. M., et al., Rice-powder clectro-
lyte solution as oral therapy in diarrhea due
to V. cholera and E. coli, Lancet, 2:1317-1319,
1982,

Nalin, D., et al., Rice powder and electro-
lyte solutions (letter), Lancet 2(8290):155-156,
1982.

Kjellman, B., et al., Oral solutions for gas-

troenteritis—Optimal glucose concentration,
Arch Dis Child, 57:313-315, 1982,



Chapter III.

COMPOSITION

The studies abstracted in this section deal with the development and evaluation of
a single oral rehydration solution for use in all ages with all types of diarrhea.

To arrive at the WHO-recommended formula investigators have addressed sev-
eral important points, among which are: the use of a single sodium concentration for
all diarrheal cases, regardless of age or ctiology; the feasibility of substituting sucrose
or other sugars for glucose; the effects of adjuvants such as glycine and antisecretory
agents; determination of the optimal potassium concentration.

Chatterjee, H. N., Control of vomiting in
cholera and oral replacement fluid, Lancet
2:1063, 1953 (sce No. 2).

Harrison, H. E., The treatment of diarrhea
in infancy, Pediatr Clin North Am 1:335-348,
1954 (see No. 4).

Phillips, R. A., ct al., Water and electrolyte
absorption by the intestine in cholera, Cholera
Res Symp, Honolulu, pp. 299-311, 1965 (sce
No. [1).

Hirschhorn, N., Decrease in net stool out-
put in cholera during intestinal perfusion with
glucose containing solutions, N Engl J Med
279:176-181, 1968 (see No. 12).

Nalin, D. R., et al., Oral maintenance ther-
apy for cholera in adults, Lancet 2:370-372,
1968 (see No. 13).

Pierce, N. F., et al., Oral maintenance of
water-electrolyte and acid-base balance in
cholera, a preliminary report, Ind | Med Res
56:640-645, 1968 (see No. 15).

Picree, N. F., ct al., Replacement of water
and electrolyte losses in cholera by an oral
glucose-clectrolyte solution, Ann Intern Med
70:1173-1181, 1969 (sce No. 18).

Nalin, D. R., et al., Oral therapy for chol-
cra (letter), Ann Intern Med 72:288-289, 1970
(see No. 19).
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Pierce, N. F., et al., Oral clectrolytes in
cholera (letter), Ann Intern Med 72:959, 1970
(sce No. 20).

Nalin, D. R,, et al., Reduction of mainte-
nance intravenous fluid needs in cholera by
means of an oral therapeutic solution, / Paki-
stan Med Assoc 19:373-379, 1969 (see No. 60).

Pierce, N. F., ct al., Oral replacement of
water and clectrolyte losses in cholera, Ind J
Med 57:848-855, 1969 (see No. 21).

Bart, K. J., Pediatric cholera, Pathophysi-
ology and treatment, Pak Pediatr | 1:45-53,
1970 (see No. 22).

Cash, R. A,, et al., A clinical trial of oral
therapy in a rural cholera-treatment center,
Am ] Trop Med Hyg 19:653-656, 1970 (see No.
23).

Mahalanabis, D., et al., Water and electro-
lyte losses due to cholera in infants and small
children, a recovery balance study, Pediatrics
45:374-385, 1970 (sce No. 24).

46. Nalin, D. R., ct al., Oral (or nasogas-
tric) maintenance therapy for cholera patients

in all age groups, Bull WHO 43:361-363, 1970.

Because of the greater potassium losses in
stools of children with cholera, an oral rehydra-
tion solution was developed for children con-
taining more potassium (25 mEq/l) than pre-
vious solutions. This solution was shown in this
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study to be effective in maintaining fluid and
clectrolyte balance in 56 children (age range
not given) and 50 adults treated at a field hospi-
tal with severe, uncomplicated, culture-proven
cholera.

Initial intravenous therapy was adminis-
tered until signs of hypotcnsion and dehydra-
tion disappeared. Calculated amounts of oral
or nasogastric fluids (in mEq/l: Na*-120,
K+.25, HCOy -48, Cl--97, and glucose 110
mmol/l) were then given. Careful fluid balance
measurements were kept, and serial plasma
potassium determinations were performed on
the 50 adults,

Following correction of severe dehydration
by intravenous therapy, all patients were
maintained in positive fluid balance with oral
fluids alone. Of the children studied, 80% were
in positive fluid balance within 6 hours of insti-
tuting oral therapy. Vomiting was commonly
scen but not in volumes sufficient to affect oral
fluid administration. Plasma potassium levels
monitored in the adults were normal,

This study demonstrated the ability of adult

(Photo: B. P. Wolff, UNICEF)

and pediatric cholera patients to absorb oral
fluid and of adults to be successfully treated
with a solution containing 25 mEq/l K*. Oral
fluid therapy effectively met maintenance fluid
and electrolyte needs of cholera patients and re-
duced the need for 1V fluids.

47. Nalin, D. R., Oral or nasogastric main-
tenance therapy for diarrhoea of unknown
actiology resembling cholera, Trans Roy Soc
Trop Med Hyg 64:769-~-771, 1970,

Two trials were carricd out in this study.
The first evaluated the effectiveness of an oral
rehydration solution consisting of (in mEq/l):
Na*-120, K*-25, HCO;y-48, Cl- 97, and
glucose-110 mmol/l, in treating persons hospi-
talized with diarrheal dehydration, and the sec-
ond compared treatment with the above solu-
tion with and without glycine (110 mmol/l).

The number, age distribution, and degrees
of dehydration of persons studied were not in-
cluded although adults and children were dif-
ferentiated. Initial intravenous therapy was
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given to correct shock, and calculated amounts
of oral fluids (given by mouth or nasogastric
tube) were then used to meet maintenance fluid
and electrolyte requirements. Mildly dehy-
drated cases were treated with oral therapy
alone. Careful intake and output measure-
ments were made. Tetracycline was given to
each patient. Bacterial culturing of stools was
not mentioned.

Fluid balances were adequately maintained
by oral therapy in all cases after initial IV cor-
rection of shock. Persons receiving the glycine
solution had much lower stool volumes and di-
arrhea of shorter duration than those receiving
only oral fluid, indicating that glycine may en-
hance the absorption of oral fluid. Use of oral
therapy reduced the amount of IV fluid re-
quired for management of dehydration.

Although the addition of glycine to oral fluid
was shown to reduce the volume and duration
of stool output in this study, incorporation of
glycine into oral solutions may be limited by
cost and availability factors.

48. Nalin, D. R., ctal., Effect of glycine and
glucose on sodium and water absorption in pa-
tients with cholera, GUT 11:768-72, 1970,

To determine whether glycine can promote
net sodium and water absorption in cholera pa-
tients and increase the absorptive effect of glu-
cose, 2 clinical trials were carried out in
Bangladesh.

In the first trial, 48 hospitalized patients 12
years of age or older with hypovolemia and lab-
oratory confirmed cholera were initially
treated with IV therapy until their plasma spe-
cific gravities were less than 1.030. The pa-
tients were then treated with one of four oral
solutions, (the basis on which persons were as-
signed to treatment groups was not specified).
Nine patients rcceived only electrolytes (in
mEq/l: Na*-120, K+-15, HCO5 -48,Cl--72,
citrate-13); 12 were given electrolytes and 110
mmol/l of glycine; 17 received electrolytes (in-
cluding K+* -6 or 9 mEq/l1, plus 110 mmol/] of
glucose, and 10 patients received electrolytes
(including Na*-100 mEgq/l, Cl--52 mEq/l)
and both glucose and glycine. Net gut balance

was calculated and serum, stool, and urine
electrolytes, urea, and creatine were deter-
mined, all every four hours.

In the second study, 136 persons were ad-
mitted to a field hospital with severe cholera.
Sixty-eight patients were treated, after initial
IV rehydration, with electrolytes plus cither
110 mmol/l or 220 mmol/l of glucose (shown by
the authors to be equivalent in effeci), and
sixty-eight were treated with electrolytes plus
110 mmol/l each of glucose and glycine. Intake
and output were calculated every six hours.
Laboratory determinations were not per-
formed.

Clinical and laboratory measures of severity
at admission were similar for all four groups in
the first study. Patients in that stady given elec-
trolytes alone had a greater volume of diarrhea
and prolonged (20 hours) negative water and
sodium balance compared to the other tiiree
groups. Patients given glycine experienced a
sharp rise in serum urea nitrogen, demonstrat-
ing glycine absorption. Serum electrolytes
were generally stable and within normal limits
in all groups. Mean duration of diarrhea was
49 hours in the plain electrolyte group, 46
hours in the glucose group, 31 hours in the gly-
cine group, and 27 hours in the glucose plus
glycine group. The differences between the
plain electrolyte group and each of the other
groups were all significant. Differences be-
tween the glucose, glycine, and glucose-glycine
groups were not discussed. All oral solutions
containing glucose or glycine were absorbed
well enough to supply maintenance fluid and
electrolyte requirements (positive balance was
usually achieved in 8-12 hours). Net absorp-
tion was highest in the glucose plus glycine
group.

The field hospital study results were similar.
The patients in each group had similar severity
of disease on admission, but the glucose plus
glycine group had diarrhea of significantly less
volume and shorter duration than the glucose
group.

The authors felt that any sugar or amino acid
which normally enhances sodium absorption
will do so in cholera patients. An additive effect
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of glucose and glycine was demonstrated in
that those patients treated with both agents had
the shortest duration of diarrhea and the great-
est net water and sodium absorption. This ad-
ditive property was valuable in the field situa-
tion because it shortened the duracion of illness
and hospitalization.

Nalin, D. R., et al., Oral or nasogastric
therapy for cholera, WHO Public Health Paper
No. 40, Chapter 11, pp. 73-76, 1970 (see No.
25).

Sack, R. B., ct al., The use of oral replace-
ment solutions in the treatment of cholera and
other severe diarrhoeal disorders, Bull WHO
43:351-360, 1970 (sce No. 26).

Nalin, D. R., Oral or nasogastric mainte-
nance therapy in pediatric cholera patients.
Trop Pediatr 78:355-358, 1971 (see No. 27).

49. Nalin, D. R., et al., The optimal oral
therapy formula for cholera and cholera-like
diarrheas, In: Proceedings of the Sixth Annual Inter-
nattonal Epidemiologic Association Scientific Meet-

ing, Belgrade, Savremena Administracya, pp
1048-1057, 1971,

The authors outlined their rationale for ad-
vocating the use of an oral rehydration solu-
tion consisting of, (in mEq/l): Na*-120,
K~*-25, CI-77, base (a sum of bicarbonate
plus citrate or acetate)-48, and glucose 110
mmol/l, to treat diarrheal dehydration.

Clinical studies comparing the efficacy of
various concentrations of glucose and electro-
lytes were analyzed to obtain an optimal con-
centration of ingredients for a proposed oral re-
hydration solution. A 2% glucose solution (110
mmol/l) was found to provide the maximum
induced sodium and water absorption and an
acceptable osmotic load, while minimizing the
most costly ingredient of the solution. The elec-
trolyte concentrations were selected by use of
clectrolyte balance studies, and on the basis of
these studics no magnesium or calcium was
added to the solution. Glycine was not included
as an ingredient because of cost and availability
considerations.

The authors felt that the proposed solution
would be beneficial for treating persons of all
ages with cholera-like diarrhea and that any ex-
cess sodium load could be handled by the kid-
neys. However, the authors noted, with the 48
mEq of HCO{ used, alkalosis leading to tet-
any could result in persons with low scrum cal-
cium and magnesium concentrations.

The authors described the case of preparing
and administering oral therapy and empha-
sized that management of cholera epidemics
should rely on effective treatment utilizing oral
therapy and not on ineffective vaccination pro-
grams. Promotional efforts to demonstrate the
ease of mixing and administering oral fluid
should be directed to local public health offi-
cials and paramedical personnel.

Hirschhorn, N., etal., Oral fluid therapy of
Apache children with acute infectious diar-
rhoea, Lancet 2:15-18, 1972 (sce No. 28).

50. Hirschhorn, N., et al., Ad libitum oral
glucose-clectrolyte therapy for acute diarrhea
in Apache children, J Pediatr 83:562-571,
1973.

A hypotonic oral rehydration solution was
used to treat 47 Apache children hospitalized
with. diarrhea. Only 2 of the children were
older than 2 years and none were currently
breastfeeding. The extent of dehydration on
admission ranged from inapparent to severe
with shock.

Determinations included careful fluid bal-
ance measurements, serum chemistries, and
baccerial stoal cultures. Hypotonic oral fluid,
coasisting of (in mmol/l): Na+*-81, K*-18,
C.--17, HCOy -18, and glucose-139, was ad-
ministered to children strong enough to drink
and having bowel sounds, using thirst as the
regulator of volume intake.

Clinically apparent fluid volume depletion,
moderate hypo- and hypernatremia, and aci-
dosis were readily corrected. Vomiting, when
present, did not impede oral fluid administra-
tion. Children in shock could drink oral fluid
after rapid intravenous volume replacement.

Untoward effects were seen in 3 children
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who drank excessive amounts of fluid and de-
veloped mild periorbital edema swhich resolved
after formula feedings began. Two other chil-
dren demonstrated reversible glucose malab-
sorption.

Use of a hypotonic oral fluid (the Na* con-
centration of 81 mmol lies midway between the
101 mmol in pediatric cholera stools and the 56
mmol in noncholera stools), was shown to be
effective in treating inapparent to moderate de-
hydration and in correcting moderate hyvpo-
and hypernatremia and acidosis using thirst as
the volume intake regulator. The study dem-
onstrated the ease and economy with which an
oral rchyvdration program can be administered.

Ludan, A. C., The efficacy of oral clectro-
lyte fluid in the therapy of diarrhea, J Philip
Med Assoc 49:243-252, 1973 (see No. 29).

Mabhalanabis, D., ct al., Oral fluid therapy
of cholera among Bangladeshi refugees, Johns
Hopkins Med ] 132:197-205, 1973 (sece No. 71).

Mabhalanabis, D., et al., Use of an oral glu-
cose-clectrolyte solution in the treatment of
pacdiatric cholera—a controlled study, J Trop
Pediatr Environ Hith 20:82-87, 1974 (see No.
31).

De, S., ct al., Oral fluid therapy for cholera
and non-choleraic diarrhoeas in children,

J Com Dis 7:124-128, 1975 (sce No. 32).

De, S., Oral glucose-clectrolyte solution in
the treatment of cholera and other diarrhocas,
J Ind Med Assoc 65:230-232, 1975 (sce No. 33).

Aballi, A, J., Single solution not ideal for
oral therapy of diarrhoca (letter), Lancet 2:513-
514, 1975 (see No. 91).

51. Editorial, Feeding sick babies, Brit Med
J 4:539, 1975,

The editors emphasized the danger of ad-
ministering homemade oral rehydration solu-
tions too high in sodium and other solutes dur-
ing diarrheal episodes, especially to infants
with physiologic renal immaturity. The risk is
largely due to erroncous or poorly understood
instructions given to the mother. The editors

stated that ““. . .in the absence of a convenient
and safe clectrolyte mixture it is safer to give
water without added salt—but not for longer
than 24 hours. . .. There is no advantage in of-
fering a child fluids with glucose alone added.”

The editorial recommended the removal of
solid food and cow’s milk from the diet of chil-
dren under one year of age during the first 24
hours of diarrhea. Persistence or recurrence of
diarrhea in spite of food and milk withdrawal
would warrant hospital referral.

52. Moenginah, P. A,, et al., Oral sucrose
therapy for diarrhoea, (letter) Lancet 2:323,
1975.

The author hypothesized that sucrose may
be preferable to glucose as the carbohydrate
constituent of oral rehydration solutions be-
cause of its lower cost and wider distribution.

Thirty-three children (whose ages were not
stated) with mild to modecrate dehydration sec-
ondary to diarrhea were randomly divided in
a double-blind fashion into four treatment
groups. Groups I and Il were given (by
unstated means) a solution containing so-
dium chloride (2.0 g/l), sodium bicarbonate
(2.0 g/l), potassitum chloride (1.0 g/1), and ei-
ther glucose (30 g/l—Group I, 10 patients) or
sucrose (30 g/l—Group I1, 8 patients). Groups
111 and I'V were given a solution containing so-
dium chloride (3.5 g/l), sodium bicarbonate
(2.5 g/), potassium chloride (1.5 g/l), and ei-
ther glucose (20 g/l—Group I11, 7 patients) or
sucrose (20 g/l—Group IV, 8 paticnts). Demo-
graphic, nutritional, and biochemical charac-
teristics of patients prior to admission were not
described. When 50% of patients in Groups |
and II were found to have reducing substances
in their stools, the study was ‘‘switched” to
Groups III and IV.

Mean patient body weight, mean stool out-
put, and mean net fluid balance were similar
for all four groups, as was the percentage of pa-
tients “‘failing’’ oral treatment and requiring
IV’s. One Group-III and five Group-1V pa-
tients had reducing substances in their stools.
No data on serum electrolytes, volume of solu-
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tion required, or duration of symptoms were
given.

Since information on the comparability of
the treatment groups was not presented, it is
difficult to draw conclusions concerning the
comparative efficacy of the glucose and sucrose
solutions. However, the similar clinical out-
comes of the treatment groups indicated that
the sucrose solution may be effective in orally
rchydrating children wita diarrhea.

53. Nalin, D. R., Sucrose in oral therapy
for cholera and related diarrhoeas, Lancet
1:1400-02, 1975.

The proven cfficacy of a glucose-containing
oral rehydration fluid suggested that sucrose,
which is hydrolyzed to glucose and fructose in
the small bowel and is cheaper and more widely
available than glucose, ought to be examined
as a possible replacement for glucose in oral re-
hydration solutions.

Eighteen adult patients with severe dehydra-
tion secondary to diarrhea (13 with proven
cholera, one with a non-01 Vibrie, and four
without recognized pathogens) were studied.
Mean age was thirty-two (range 11-65). All
patients were initially rchydrated with 1V flu-
ids and then begun on oral or nasogastric main-
tenance. The oral solution contained cither 48
grarns/l (3 patients) or 38 grams/l (13 paticnts)
of sucrose as well as sodium chloride (4.2
grams/l), sodium bicarbonate (2.0 grams/l),
and potassium citrate (2.7 grams/l). Patients
were permitted measured quantities of water
and milk orally ad libitum. Stool reducing sub-
stances, plasma specific gravities, and serum
electrolytes were monitored.

Two cholera patients and one non-cholera
patient developed negative water and electro-
lyte balances and needed re-institution of IV
therapy. All other patients were adequately
maintained on oral therapy, but diarrhea rates
increased substantially (two- to four-fold) in
three. All 12 patients whose stools were tested
had reducing substances present in their stools,
both before and after hydrolysis.

The author concluded that sucrose is poten-
tially uscful but less effective than glucose and

should be reserved for situations where glucose
is unavailable.

54. Bart, K. J., et al., Single solution for
oral therapy of diarrhoea, (letter) Lancet 2:633-
34, 1976.

The authors questioned the cffectiveness of
the ‘‘recommended’’ oral rehydration solution
(containing 90 mmol/l of sodium) for children
less than two years of age in developed coun-
tries. Since children under two have relatively
large insensible losses and relatively low renal
concentrating capacity (700-1000 mOsm/l)
even under normal circumstances, they are at
higher risk of developing hypernatremia if
given oral fluids with a high sodium concentra-
tion and high solute load.

Studies of the cfficacy of the WHO ““recom-
mended’’ solution had been carried out in de-
veloping nations in children over two years of
age, some of whom were chronically malnour-
ished and have hypotonic body fluids. Studies
in Apache Indian children under two were car-
ried out with success, but these children may be
“closer to a developing-world population than
the rest of the U.S. infant population.”” The
authors telt that developing world and Apache
Indian infants may be more tolerant of higher
oral sodium concentrations because they are
more likely to be poorly nourished and have
hypotonic body fluids than are children in de-
veloped countries.

As the authors suggested, studies are needed
to assess the cfficacy of oral rchydration solu-
tions in treating children in developed coun-
tries.

55. Nalin, D. R., ct al., Sodium content in
oral therapy for diarrhoea, (letter) Lancet
2:957, 1976.

Responding to the letter of Bart and Finbey
(see preceding abstract), these investigators
pointed out that the quantity of oral fluid re-
ceived (and therefore the total sodium load)
will be commensurate with losses of stool and
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vomitus. Those with minimal losses will re-
ceive minimal therapy (and sodium) and vice-
versa. The authors provided evidence that, as
the diarrhea rate increases so does stool sodium
concentration, implying that thosc with pro-
fuse diarrhea will require more sodium to
maintain net balance. Further, due to the
equilibration of plasma and luminal sodium
concentration, a hypotonic sodium oral solu-
tion may increase diarrheal sodium loss. The
authors recommended a rehydration solution
containing 120 mmol/l of sodium.

The heart of Bart and Finbey’s concern—
that data obtained from children in developing
countries may not apply to children from de-
veloped countries—was not directly addressed
here. The authors did, however, reaffirm the
appropriateness of their solution for the popu-
lation where it will be most required and bene-
ficial—the children of the developing nations.

56. Naik, N. V., et al., Oral rehydration in
acute gastro-enteritis in young children, Ind Pe-
diatr 13:127-133, 1976.

The authors sought to study the efficacy of
oral rel.y dration in treating non-specific acute
gastroenteritis in children and to compare
results using two different oral solutions.

Fifty hospitalized Indian children less than 5
years of age were studied, all of whom were ad-
mitted with either no dehydration (5), mild de-
hydration (27), or moderate dehydration (18),
based on established clinical criteria. The chil-
dren were given one of two oral solutions (C-
concentrated or D-dilute) in a double-blind
fashion. Solution C contained sodium (115
mEq/l), bicarbonate (48 mEq/1), chloride (62
mEq/l), potassium (25 mEq/l), calcium (4
mEg/l), magnesium (4 mEq/l), sulfate (4 mEq/
1), phosphate (4 mEq/l), lactate (4 mEq/1), and
dextrose (3.68%). Solution D was the same
with the exception of sodium (60 mEq/}), chlo-
ride (35 mEq/l), bicarbonate (80 mEq/l), and
dextrose (4.035%). Children who could not be
successfully rchydrated orally were removed
from the study and treated with IV fluid. Nei-
ther criteria for exclusion nor the number of
cases excluded from each treatment group were

stated. Serum sodium, chloride, and potas-
sium were determined at admission and after
24 and 48 hours of therapy.

Thirty-seven of forty-five dehydrated chil-
dren were successfully treated; 19 given C and
18 given D. Twenty-five of 27 mildly dehy-
drated and 12 of 18 moderately dehydrated
children were treated successfully. Of the eight
treatment failures, three had clinical acidosis,
three had persistent vomiting, and two were
not described. One child with acidosis died.
Two-thirds of all children were rehydrated
within 24 hours and 89% within 36 hours.
Results were similar for both solutions used.
Mean serum sodium levels at admission were
not stated by treatment group; although higher
at 24 and 48 hours in patients given solution G,
statistical significance was not demonstrated.
The mean serum sodium level was in the hy-
pernatremic range (150 mEq/l) after 48 hours
of treatment in those children with absent or
mild dehydration who were treated with the
concentrated solution. Results for chloride
were similar for both groups, and mean potas-
sium levels appeared to be comparable for both
groups throughout the study.

The authors concluded that oral rehydration
is an effective tool in the treatment of childhood
gastroenteritis, that their dilute formula (D)
was better suited to these children because it
did not procuce hypernatremia, and that con-
stituents of oral rehydration fluid other than so-
dium, potassium, bicarbonate, chloride, and
glucose are unnecessary and expensive. The
data supported the first two conclusions but did
not prove them (no control group of non-orally
treated children was used to compare outcomes
and serum electrolytes were not statistically dif-
ferent). The final claim regarding added con-
stituents was unsupported by the study.

Moran, M., Oral rehydration therapy in
home and hospital, experience in rural Nige-
ria, Pediatr Nurs Sept/Oct:32-33, 1976 (see No.
97).

57. Rahilly, P. M., et al., Clinical compari-
son between glucose and sucrose additions to a
basic electrolyte mixture in the outpatient
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management of acute gastroenteritis in chil-
dren, Arch Dis Child 51:152-4, 1976.

This study compared the clinical efficacy of
sucrose- and glucose-electrolyte solutions in
outpatient oral rehydration at a London hospi-
tal,

One-hundred-uwenty children ireated on an
outpatient basis for mild gastroenteritiz were
consecutively studied. A basic clectrolyte solu-
tion (in mEq/l: potassium-28, sodium-26, hy-
drogen-4, chloride-24, phosphate-9, and ci-
trate-3) was provided and on a randomized,
double-blind basis, mothers were given sucrose
or glucose to add to the electrolytes. The osmo-
lality of the 5% glucose solution was 216
mOsm/l and that of the 5% sucrose solution
was 351 mOsm/l.

Children were given 150-170 ml/kg/day of
either of the two solutions and milk of increas-
ing strength was added to their diets as they
recovered. Patients were monitored continu-
ously and if the child failed to recover, he was
admitted to the hospital and considered a treat-
ment failure.

Ninety-four children met the criteria and
could be studied—50 in the sucrose group and
44 in the glucose group. The number of clinical
failures in the glucose group (12) was signifi-
cantly greater (p less than 0.05) than in the su-
crose group (3). Serum clectrolytes and stool
output were not assessed nor were the clinical,
biochemical, or demographic characteristics of
the treatment groups.

The authors concluded that glucose held
“‘no practical advantage’’ over sucrose, but
critical evaluation was limited by their failure
to more rigorously assess both groups.

Ware, S., Hypernatremia and glucose wa-
ter (letter), Lancet 1:494, 1976 (see No. 100).

58. Chatterjee, A., ct al., Evaluation of a
sucrose/clectrolyte solution for oral rehydra-
tion in acute infantile diarrhoea, Lancet
1:1333-1335, 1977,

Realizing that sucrose could be of great prac-
tical importance in oral rchydration the au-
thors sought a more complete understanding of

the physiology of sucrose absorption in infants
with acute diarrhea.

Twenty consecutively hospitalized Indian:
children with acute diarrhca and clinically
moderate to severe dehydration were studied.
Nineteen were less than two years old. Two
were hypotensive on admission and were
treated with IV {luids for one hour and then
begun on intragastric rehydration, which the
others started at admission. The rehydration
solution consisted of sodium (50 mmol/l), po-
tassium (15 mmol/!), chloride (50 mmol/l), bi-
carbonate (15 mmol/l), and sucrose (130
mmol/l), had an esmolarity of 260 mOsm/l,
and was infused at a meun rate of 15 ml/kg/
hour. Infants were allowed to drink dilute milk
afier initial hydration. Stools were cultured
and volume, pH, and reducing substances
were monitored. The clinical hydration state
and serum sodium, potassium, and bicarbon-
ate were followed. Seventeen children had su-
crose tolerance tests done on the second day of
admission and sixteen had glucose tolerance
tests done on Day 3. Sixteen children had up-
per jejunal biopsies done to assay for sucrase,
maltase, and lactase. There were no control pa-
tients.

Allbut one child were treated successfully by
oral means alon:z. The one failure had sucrose
intolerance as indicated by the tolerance test.
All other patients had sarisfactory clinical and
biochemical responses wven though 13 of 19
had reducing substances present in their stools.
Excluding the patient who failed oral therapy,
all others had normal and statistically similar
oral sucrose and glucose tolerance test response
curves. Low levels of sucrase, lactase, and
maltase were seen in 3, 12, and 2 of the chil-
dren, respectively. One of these children had
cholera, and the others had non-cholera dis-
case. ' '

This study demonstrated that most infants
and children with diarrhea have the ability to
hydrolyze sucrose and absorb its component
monosaccharides. Nineteen of these twenty
children were treated successfully, but the lack
of appropriate controis limits the conclusions
that can be drawn regarding the relative effi-
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cacy of this therapy versus glucose oral rehy-
dration or no oral rehydration at all.

Gracey, M., et al., ROSE system for treat-
ment of cholera dehydration (letter), Br Med J
1:839-840, 1977 (see No. 104).

International Study Group, A positive ef-
fect on the nutrition of Philippine children of
an oral glucose-clectrolyte solution given at
home for the treatment of diarrhoea. Report of
a ficld trial by an international study group.
Bull WHO 55:87-94, 1977 (see No. 75).

59. Palmer, D. L., et al., Comparison of
sucrose and glucose in the oral clectrolyte ther-
apy of cholera and other severe diarrheas,
N Engl ] Med 297:1107-1110, 1977,

Assuming the clinical acceptability of glu-
cose-electrolyte solutions for oral rehydration
therapy, these investigators described the rela-
tive cfficacy of a sucrose-electrolyte solution in
a controlled clinical trial.

One hundred twenty-two hospitalized Ban-
gladeshi patients, aged 6-80, with clinical chol-
era and severe dechydration (estimated at
greater than cight percent) were included in the
study if they had a stool volume greater than 10
cc/kg/hour during initial IV rehydration. IV
fluids were stopped and the patients were ran-
domly assigned in a double-blind fashion to re-
ceive one of two oral fluids. Each solution con-
tained sodium (96 mkEq/l), potassium (25
mkEq/l), chloride (72 mEqg/l), bicarbonate (24
mEqg/l), citrate (25 mEq/]) and cither glucose
(20 grams/l) or sucrose (40 grams/l). Solutions
were prepared by the nursing stafl which
mixed the contents of pre-weighed, coded
packets with tap or well water. Stools were cul-
tured and monitored for reducing substances
before and after acid hydrolysis. Intake, output
and plasma specific gravitics were followed,
but serum clectrolytes were not monitored.
Oral therapy was considered to have failed if an
IV was necessary. ['V therapy was instituted if
plasma specific gravity was greater than 1.030.

Both treatment groups were statistically sim-
ilar with respect to demographic, nutritional,
etiological, clinical and biochemical character-

istics at admission and thereafter except that
there were proportionately more males in the
sucrose group. Eighty-six percent of those
treated with sucrose and 87 % of those given
glucose were successfully treated orally. Of the
patients with confirmed cholera, the success
rates were 68% with sucrose and 78% with
glucose—significantly different. Significantly
more failures occurred in those patients with
higher purging rates (oral treatment failed in
13/17 patients with stool rates greater than 20
cc/kg/hour during the first 24 hours). Volunes
of oral fluid required were similar for both
groups overall as were purging rates. Less than
1% of the glucose administered was recovered
in the stools. Those given sucrose failed to hy-
drolyze about 5% of the sugar and failed to ab-
sorb 5% of the monosaccharides generated by
hydrolysis; no significance was noted between
this and the glucose group. Nutritional status
was not statistically related to failure of oral hy-
dration.

This study demonstrated that, in patients
over five years of age with clinically severe diar-
rhea and dehydration caused by cholera and
non-cholera agents, sucrose and glucose ap-
pear to be equally effective carbohydrate sub-
strates in oral rehydration solutions. Failure of !
oral rehydration is most d'rectly related to fail-
ure to keep up with the volume needs generated
by high purging rates. The clinic staff had no
difficulties preparing the solution from pre-
mixed packets and administering it under stan-
dard rural hospital conditions, a point of great
practical importance.

60. Field, M., New strategies for treating
watery diarrhea, (Editorial) N Engl J Med
297:1121-1122, 1977.

This is a companion editorial to the paper by
Palmer (see preceding-abstract), in which the
pathophysiology of cholera and the intestinal
transport mechanisms which provide the ra-
tionale for use of oral-therapy are clearly de-
scribed.

The demonstrated efficacy of the sucrose-
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electrolyte solution supports the use of this
widely available sugar in home-based oral re-
hydration programs. In addition, the results of
Palmer’s study suggested that other substances
requiring hydrolysis, such as starches, might
be equally or more effective in aiding salt and
water uptake. Since neutral amino acids such
as glycine share the same sodium-coupled ab-
sorption mechanism as glucose, postulated the
author, polypeptides added to oral rehydration
solutions might offer the additional theoretical
advantage of treating malnutrition simultanc-
ously with diarrhea.

Finally, although effective, currently avail-
able oral therapy only fosters absorption of the
fluid administered and does not reverse the se-
cretory diarrhea caused by cholera and other
agents. Studies to discover rehydration fluid
constituents which would foster such a reversal
are still needed.

61. Sandle, G. L., et al,, Oral therapy in
cholera, (Letter) N Eng J Med 298:797-798,
1978.

In light of certain findings by Palmer, et al,
(see abstract No. 59) this study augmented
findings regarding disaccharide absorption
and net intestinal water flux in normal volun-
teers.

Seven normal volunteers had jejunal seg-
ments infused with one of 2 solutions: 1) 55.5
mmol (1%) glucose with 122 mmol sodium, or
2) 28 mmol (1 %) maltose with 122 mmol so-
dium. Five other normal volunteers had infu-
sions of either 111 mmol glucose, 21 mmol so-
dium, and 146 mmol mannitol or 111 mmol
maltcse, 21 mmol sodium, and 146 mmol man-
nitol.

In the first study, glucose absorption was sig-
nificantly greater with the maltose infusion,
but water absorption was significantly greater
with the glucose infusion. Sodium absorption
was also greater with the glucose infusion, but
not significantly so. Both infusions in the sce-
ond study produced net water and sodium sc-
cretion despite glucose absorption. Secretion

was significantly greater with the maltose solu-
tion.

In persons with diarrhea, glucose has thera-
peutic advantages over glucose-containing di-
saccharides, especially in persons with high
stooling rates. When oral rehydration is used,
glucose solutions should be used whenever
practicable.

Pierce, N. F., et al., Oral fluid—a simple
weapon against dehydration in diarrhoea,
WHO Chron 31:87-93, 1977 (see No. 26).

62. Chatterjee, A., et al., Oral rehydration
in infantile diarrhoea. Controlled trial of a low

sodium glucose electrolyte solution, Arch Dis
Child 53:284-289, 1978.

Considering that the average fecal so-
dium concentration in infantile diarrhea is 56
mmol/l, the authors compared an oral rehydra-
tion solution with 50 mmol/l sodium to the
WHO-recommended solution (90 mmol/l) for
treatment of children with non-cholera diar-
rhea.

Thirty-nine hospitalized children with clini-
cally moderate to severe dehydration were ran-
domized (not blindly) into two treatment
groups. Group A (19 patients) was given a so-
lution containing sodium (90 mEq/l), potas-
sium (15 mEq/1), chloride (75 mEg/l), bicar-
bonate (30 mEq/1), and glucose (90 mmol/l) by
intragastric drip at 10 cc/kg/hr. Group B (20
patients) was given a solution containing so-
dium (50 mEq/l}, potassium (15 mEq/l), chlo-
ride (50 mEq/1), bicarbonate (15 mEq/l), and
glucose 170 mmol/l at 12,5 cc/kg/hr. Both solu-
tions had 300 mOsm/], and were given until
complete hydration was achieved. Children
with continuing diarrhea were given the same
solution orally to replace stool losses and
Group-A children were actively encouraged to
drink additional water after four hours of hy-
dration *‘for ethical reasons.”” Clinical fea-
tures, hematocrit, and serum electrolytes and
specific gravities were followed. Stools were
cultured for bacterial pathogens and examined
for reducing substances.



50 ORAL REHYDRATION—A BIBLIOGP APHY

Tk .lrmographic, clinical, biochemical,
ane! nutritivaial characteristics of both groups
w.:re cesparable at admission and biochemical
values remained comparable throughout the
study. The percentage and type of bacterial
pathogens isolated were also similar in both
groups. All children were adequately rehy-
drated orally, although two Group-B infants
with underlying illnesses died. One of two
Group-A patients and one Group-R patient
with hypernatrema on admission still had hy-
pernatremia at the end of oral treatment. Two
other Group-A patients became hypernatremic
during rehydration. None of these patients had
neurological manifestations. Seven Group-A
and 3 Group-B patients had periorbital edema.

Difficulties in interpreting the results of this
study arise from the non-blind assignment of
children to treatment groups and from the
presence of a number of uncontrolled variables
including varying glucose concentrations, dif-
fering infusion rates, and the active encourage-
ment of free water intake in Group A only. The
incidence of hypernatremia was not signifi-
cantly greater in A than in B and the signifi-
cance of the reported periorbital edema is un-
clear. Both solutions were equally effective
clinically, but the results do not adequately
support the authors’ hypothesis that a 50 mEqg/]
Na* solution would be superior.

63. Moenginah, P. A, ct al., Sucrose clec-
trolyte solution for oral rehydration in diar-
rhea, / Trop Ped Env Child Hith 24:127-9, 1978.

After the distribution of glucose-clectrolyte
packets for oral rehydration in rural health cen-
ters in an Indonesian province, the percentage
of pediatric hospital admissions attributed to
diarrheal discase dropped from 32% (1972) to
22% . Because sucrose is only 20% as costly as
glucose in Indonesia, a comparative study of
sucrose- versus glucose-clectrolyte solutions
was conducted.

Sixty-seven children between 2 and 28
months with mild to moderate dehydration sec-
ondary to non-cholera diarrhea were studied in
a double-blind fashion. Eighteen children were

given solution I and 49 solution I1. Solution I
consisted of (in g/l): sodium chloride, 2.0; so-
dium bicarbonate, 2.0; potassium chloride,
1.0; and cither glucose, 30, or sucrose, 20. Of
the 18 persons given solution I, 10 received the
glucose version and 8 that containing sucrose.
Solution II consisted of (g/]): sodium chloride,
3.5, sodium bicarbonate, 2.5; potassium chlo-
ride, 1.5; and either glucose, 20, or sucrose,
20. Of the 49 given solution 11, 23 received the
glucose and 26 the sucrose versions. Oral solu-
tions were given ad libitum. Clinical condition,
body weight, stoel output, net fluid balance,
emesis, stool reducing substances, and total
consumption of rehydration fluid were moni-
tored. Serum and stool clectrolytes were not
evaluated.

There were no significant differences for all
the above characteristics among patients re-
ceiving solutions I and IT with either glucose or
sucrose. Those given sucrose solutions did
have greater (not significantly) mean stool vol-
ume than those given glucose solutions in both
trcatment groups. Three patients given glu-
cose solutions and four patients given sucrose
solutions failed to respond to oral therapy.

Comparable clinice] results were obtained
from cach treatment group. When glucose is
unavailable, the authors concluded, sucrose
may be an adequate (and less expensive) carbo-
hydrate constituent of oral rehydration solu-
tions,

64. Nalin, D. R., ct al., Comparison of su-
crose with glucose in oral therapy of infant di-
arrhoea, Lancet 2:277-279, 1978,

The comparative clinical efficacy of oral re-
hydration solutions containing sucrose and
glucose was assessed in this study.

Fifty-one hospitalized Costa Rican infants,
aged 3 to 12 months, with clinical signs of
greater than five percent dehydration were in-
cluded in the study. There was no mention of
their nutritional status. After admission, they
were randomly assigned in a double-blind fash-
ion into onc of two groups. The first received a
glucose-containing oral solution (20 grams/l)
and the second received a sucrose solution (40
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grams/l, yielding 2% glucose). The remaining
constituents were the same for both solutions
(in grams/l: sodium chloride, 3.5, sodium bi-
carbonate, 2.5, and potassium chloride, 1.5).
The possible influence of intraluminal fructose
was ignored. Children were fed rehydration so-
lution and water in a 2:1 ratio by trained staff.
Serial serum, urine, and stool samples were
collected for clectrolyte, osmolality, sucrose,
and glucose determinations. Stools were cul-
tured for bacterial pathogens and examined for
rotavirus by the ELISA technique.

The two groups were similar demographi-
cally and clinically at admission and were
found to have diarrhea of similar etiologics.
Oral rehydration was successful clinically and
biochemically in 100% of the glucose group
and 92% of the sucrose group. Stool bio-
chemistries were similar except for mean os-
molality, which was significantly greater be-
tween 6 and 24 hours in the sucrose group.
Presence of sugar in stools was significantly re-
lated only to the presence of rotaviral infection
and not to other etiologic agents or to the type
of sugar in the solution consumed. The glucose
solution corrected serum electrolyte abnormal-
ities significantly more rapidly than did the su-
crose solution, and significantly fewer glucose-
group patients required more than 24 hours of
therapy. Other differences between the groups
(including urine output in males, diarrhea
rate, initial weight gain, IV fluid nceds, and
net absorption) were all suggestive of greater
efficacy for glucose but were not statistically
significant.

The authors stated that, in the face of the
small failure rate demonstrated, sucrose can be
used in oral rehydration solutions in arcas
where it is available and glucose is not. Because
the evidence presented indicated that sucrose is
less efficient than glucose, use of glucose was
recommended whenever possible.

As an editorial note, the higher intra-
luminal, post-hydrolysis osmolarity of the su-
crose solution may partly account for the differ-
ence in performance when compared to the
glucose solution.

65. Sack, D. A., et al., Oral hydration in
rotavirus diarrhoea: A double-blind compari-
son of sucrose with glucose electrolyte solution,
Lancet 2:280-283, 1978,

Oral rchydration solutions containing glu-
cose and sucrose were compared to intravenous
therapy for the treatment of hospitalized
Bangladeshi children aged 5 months to 2 1/2
years with rotavirus-associated diarrhea.

Eighty-nine males with uncomplicated wa-
tery diarrhea of less than one week duration
who would normally have been admitted for
IV hydration were randomly assigned in a dou-
ble-blind fashion to groups recciving one of
4 coded oral solutions; 2 contained glucose
(111 mmol/1) and 2 contained sucrose (111
mmol/1). In addition, all solutions contained
the WHO-recommended electrolyte concen-
trations, orange flavoring, and orange color.
Serial intake and output measurements were
recorded and weights, complete blood count,
serum clectrolytes and serum specific gravities
were monitored. Feedings of water, breast-
milk, and food (without free sugar) were con-
tinued and no antibiotics were given. A control
group consisted of 44 other children (males and
females) with rotavirus infection treated intra-
venously,

Of the 89 children initially selected, 57 had
rotavirus infections. Twenty-cight of these re-
ceived the sucrose solution while 29 were
treated with the glucose solution. All the treated
children recovered without incident, and no
children receiving oral therapy required IV’s,
The major difference between the IV and oral
treatment groups was that a lower serum spe-
cific gravity was seen after 4 hours of treatment
in the IV group. There was no statistical dif-
ference in the purging rate, concentration of
reducing substances, or duration of diarrhea
between the glucose and sucrose groups.

This study showed that children with consid-
erable dehydration caused by rotavirus diar-
rhea can be rehydrated and maintained on oral
therapy. Although absorption and digestion of
carbohydrates is probably impaired in ro-
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tavirus diarrhea, adequate hydration with a
glucose or sucrose oral solution was obtained.
The higher osmotic load of the sucrose solution
(40 g/l sucrose vs 20 g/l glucose) did not result
in significantly greater purging rates or dura-
tion of stools. Although the 90 mEqg/! sodium
concentration in the oral solution is approxi-
mately twice as high as the sodium concentra-
tion in rotavirus stools, no hypernatremia was
encountered. This may be related to the en-
couragement of water and breastmitk con-
sumption during therapy.

Seriki, O., Management of moderately se-
vere dehydration by continuous intra-gastric
infusion of electrolyte solution. 7rop Doc
8:134-136, 1978 (sce No. 38).

Hutchins, P., ct al., Comparison of oral su-
crose and glucose electrolyte solutions in the

outpaticnt management of acute gastroenteri-
us in infancy, J Hyg (Camb) 82:15-19, 1979,

A sucrose-clectrolyte solution was compared
to a glucose-clectrolyte solution in the outpa-
tient management of acute gastroenteritis in
infants. Seventy-cight children less than 18
months of age presenting consecutively to 2
London hospital outpatient facilitics with acute
gastroenteritis were studied.

All patients were treated at home with 150
ml/kg/day of oral carbohydrate electrolyte so-
lution (cornposition not given) for 24 hours and
then advanced in quarter strength measure-
ments daily to full strength milk. Children
were clinically assessed daily. Those requiring
hospital admission were classified as clinical
failures. Mothers were provided with a concen-
trated out-patient electrolyte mixture to be di-
luted one part to five parts of boiled water and,
in a randomized, double-blind fashion, were
given packets of cither sucrose or glucose.
Mothers were instructed to add one flat plastic
teaspoonful (5 ml) of sugar to cach 120 ml of
diluted clectrolyte solution preparced at home.
At the first return visit, a sample of the solution
prepared by the mother was obtained for osmo-
lality testing. No laboratory determinations
were performed on the infants.

Seventy-three children (57 under one year of
age) completed the study—39 received sucrose
and 34 glucose. Approximately half of the
mothers in each group submitted samples for
analysis. There was no significant difference
for mean osmolality between the solutions of
the treatment failures and successes in either
group. Variances in the osmolality of the solu-
tions of the failures and successes were not sig-
nificant in the sucrose group, but the failures in
the glucose group had received fluids with sig-
nificantly greater variance in osmolality than
had the successes. Recovery times (both mean
and rangc) was similar for both groups. Seven
of 39 given sucrose and 11 of 34 given glucose
were admitted to hospital, but most admissions
were often unrelated to treatment failure (e.g.,
social reasons, concurrent infections, etc.) so
that this difference, although statistically sig-
nificant, may not be of practical importance.

This study indicated that sucrose-containing
solutions arc at least as effective as glucose-con-
taining solutions in the outpatient manage-
ment of infant diarrhea. If a solution is pre-
pared incorrectly, sucrose may be less liable to
produce hyperosmolar feeds. Finally, sucrose
is cheaper and more widely available than glu-
cose.

A problem with this study was that the clini-
cal and laboratory indicators of diarrheal se-
verity were not measured and compared for the
study groups. If diarrhea in the sucrose group
had been significantly less severe, the equiva-
lent clinical outcomes noted above may not be
meaningful. In addition, the authors did not
describe the underlying nutritional conditiony
of the infants studied.

67. Kuberski, T., et al., Coconut waterasa
rchydration fluid. New Zeal Med J, 90:98-100,
1979.

The composition of coconut water was ana-
lyzed to assess its potential use as an oral rchy-
dration fluid. The fluid of 51 coconuts taken
from 5 coconut palm trees (2 varieties) was cx-
amined.

The mean sodium concentration was 2.9
mmol/l; potassium was 9.9 mmol/l, and glu-
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cose 114 mmol/l. Composition varied with the
age of the coconut (10-month-old coconuts had
1/3 the glucose and slightly more sodium and
potassium than 3-month-old coconuts) and
with location (coconuts closer to the ocean had
proportionately more potassium than did those
taken from inland arcas).

The extremely low sodium and sometimes
dangerously high potassium concentrations
make coconut water a less than ideal oral ther-
apy solution.

Nalin, D. R., et al., Oral rehydration and
maintenance of children with rotavirus and
bacterial diarrhocas. Bull WHO 57:453-459,
1979 (sec No. 40).

Rahaman, M. M., et al., Diarrheal mortal-
ity in two Bangladeshi villages with and with-
out community-based oral rchydration ther-
apy. Lancet 2:809-812, 1979 (sce No. 78).

Hirschhorn, N., The treatment of acute di-
arrhea in children: An historical and physio-
logical pe. spective. Am_J Clin Nutr 33:637-663,
1980, (see No. 132),

International Study Group: Beneficial cf-
fects of oral electrolyte-sugar solutions in the
treatment of children’s diarrhea: Part 1) Stud-
ies in two ambulatory care clinics J Trop Ped
27(2):62-67, 1981, (scc No. 79).

International Study Group: Beneficial cf-
fects of oral electrolyte-sugar solutions in the
treatment of children’s diarrhea: Part 2) Stud-
ies in seven rural villages J Trop Ped 27(3):136-
139, 1981, (sce No. 80).

68. Nalin, D. R,, ¢t al., Comparison of low
and high sodium and potassium content in oral
rehydration solutions,, / Pediatr 97(5):848-853,
1980.

The authors compared clinical results in Ja-
maican children hospitalized with diarrhea
who were given oral solutions containing low
and high concentrations of sodium and potas-
sium. The authors felt this comparison was
warranted because children with cholera have
lower stool sodium losses and higher stool po-

tassium losses than adults with cholera, for
whom the WHO oral rehydration solution (90
mEq/l sodium, 20 mEq/] potassium) was ini-
tially formulated. Use of the WHO-recom-
mended solution, the authors hypothesized,
may place small children at risk of hypernatre-
mia and hypokalemia, respectively.

Seventy-three infants (age range not given)
were studied for 24 hours. All had watery diar-
rhea of undetermined etiology and at least one
had clinical signs of dehydration. All received
240 ml/hour of oral fluid therapy until signs of
dehydration disappeared, at which point one-
quarter strength milk formula was given. In
the first part of the study fifty-eight of the in-
fants were randomly given cither a low sodium
(60 mEq/1) or high sodium (90 mEq/l} solution.
These infants received no additional plain wa-
ter during rehydration. In a second study, 25
infants were randomly given low potassium (20
mEq/]) or high potassium (35 mEq/l) solutions
and extra water (two parts oral solution fol-
lowed by 1 part water) until normally hy-
drated. Intake and output volumes were re-
corded. Serum and stool clectrolytes were
analyzed at six and 24 hours.

Each study group had similar characteristics
on admission, and clinical and laboratory indi-
cators of rechydration were also similar after six
hours. The groups given high sodium and high
potassium solutions had significantly (p less
than 0.02) higher mean sodium and potassium
absorption, respectively, during the first six
hours and at 24 hours. Transient asymptoma-
tic hypernatremia was seen in five infants given
the high sodium solution but disappeared after
they were switched to a dilute milk formula. A
significantly (p less than 0.025) greater number
of infants given the low potassium solution
were hypokalemic at the end of treatment com-
pared to those given high potassium solution.
Twenty-cight percent of infants given low so-
dium solution had hyponatremia at a one-week
follow-up (nincteen percent were hypona-
tremic at the close of the study). In the potas-
sium study, where both solutions had a **high”’
sodium concentration (90 mEq/l) and extra
watcer was consumed, sodium absorption levels
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were between those seen with the high and low
sodium concentration solutions with which no
extra water was given. There was no hyperna-
tremia in the patients given solutions with ex-
tra water.

These results showed that a solution contain-
ing 90 mEqg/l of sodium is safe and effective and
may produce no hypernatremia if extra water
is allowed. A solution containing 90 mEq/1 of
sodium could be used in infants and adults with
either cholera or non-cholera diarrhea. The
WHO-recommended formula may result in
hypokalemia in infants with diarrhea and may

play a role in producing total body potassium
depletion in infants with repeated diarrheal at-
tacks. If a single formula is to be used, tests to
determine the cfficacy and safety of solutions
containing 35 mEq/l of potassium given to
adults with cholera are indicated.

Taylor, P. R., et al., Oral rehydration ther-
apy for treatment or rotavirus diarrhea in a ru-

ral treatment center in Bangladesh Arch Dis
Child 55(5):376-379, 1980, (seec No. 45).

Second Edition Abstracts

Although by 1980 the WHO-recommended ORS composition had been widely
accepted, some clinicans continued to questicn its 90 mEq/l sodium concentration on
the grounds it predisposes to hypernatremia, particularly among developed world
children. Numerous studies have since shown this is not the case. Party to assuage
these fears, however, the use of a 2:1 ratio of ORT solution to free water in very

young children was endorsed by WHO.

A host of more recent field studies continued to evaluate the use of SSS solutions
on the field level. Others examined alternative ORS ingredients such as rice powder,

acctate and glucose polymers.

160. Eiseman, B., Intravenous infusion of
coconut water, AMA Arch Surgery, 68:167-178,
1954,

Thisarticle presented laboratory and clinical
data on coconut water in order to assess its suit-
ability as an intravenous fluid for treating de-
hydration.

Fresh coconut water was found to be a ster-
ile, pyrogen-free fluid containing, on the aver-
age, 2.1 and 3.8 gms./100 ml of glucose and
fructose, respectively. Chemical analysis of 20
coconut water specimens, however, showed
that the electrolyte composition varied accord-
ing to the age of the coconut. Coconut water
was found to contain high concentrations of
chloride (mean: 63 mEq/1), potassium (mean:
49 mEq/1), magnesium (mean: 17 mEg/l) and
calcium (mean: 12 mEq/l), but only traces of
sodium and bicarbonate.

After toxicity and sensitivity tests in animals
proved negative, the authors administered
from 300 to 550 mi of filtered coconut water
intravenously to some 21 ‘‘non-acutely’’ ill pa-
tients. No serious reactions occurred.

Noting the limitations of their small sample
size, the authors concluded water from unripe
coconuts may be suitable as a source of intra-
venous fluid and should be considered when no
other sources of pyrogen-free intravenous flu-
ids are available. However, they added, the
risk of bacterial contamination and the fluid’s
high potassium concentration make it less than
desirable.

Thirugnanasambandam, C., Prevention
of dehydration in infants with gastroenteritis,
The Antiseptic, 72:3, 125-128, 1975,



COMPOSITION 55

161. Sack, D. A,, et al., Sucrose or glucose:
which sugar to use in oral rchydration solu-
tion? A summary of four clinical trials, In: Ta-
keya, K. and Zinnaka, Y. (eds), Symposium on
Cholera, Karatsu (Japan) 1978. (Proceedings of
14th Jomnt Conference, U.S.-Japan Cooperative
Medical Science Program, Cholera Panel, Tokyo,
Japanese Cholera Panel), pp. 154-164, 1979.
(Also reported in: Lancet 2, 280, 1978).

Realizing there may be significant opera-
tional and economic advantages to using su-
crose vis-a-vis glucose, the authors performed
three double-blind controlled trials and one
‘‘before-after’’ trial comparing the clinical effi-
cacy of sucrose and glucose ORT solutions in
patients hospitalized for both bacterial and vi-
ral dehydrating diarrheas at the ICDDR,B
ORT centers in Matlab and Dacca, Bangla-
desh. The authors wished to determine: (a)
whether higher stooling rates (as reported clse-
where) or excessive intake of the sweeter-test-
ing, sucrose-based solution were significant

problems, and (b) whether the decreased intes-
tinal disaccharidase levels and impaired glu-
cose-facilitated transport in the intestinal mu-
cosa known to result from rotavirus diarrhea
would adversely affect ORT using either of the
two solutions.

The first two study groups consisted of 148
adults and 111 children (ages 5 months-4
years) with at least 7.5% dchydration due to
“‘cholera-like’’ diarrhea. Patients were strati-
fied according to degree of dehydration and
then randomized to either glucose- or sucrose-
based treatment groups. Except for the substi-
tution of sucrose, both {luids conformed to the
WHO-recommended composition. Treatment
failures were defined as all those cases requir-
ing unscheduled intravenous therapy.

The overall success rates were 75% for su-
crose and 84% for glucose in the adult groups
and 73% and 77%, respectively, in the chil-
dren. Oral fluid intake rates were similar for
the two comparison groups in cach trial, as
were the purging and vomiting rates. The pri-
mary determinant of ORT success was the

For local use, ORS packets can be prepared manually. (Photo: A. Ansari, ICDDR, B)
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purging rate in that the two were inversely re-
lated. Although none of the differences be-
tween sucrose and glucose groups were signifi-
cant, slightly better results were shown with
glucose.

The third double-blind trial involved 57 chil-
dren, aged 5 months to 2.5 years, with stools
positive for rotavirus and greater than 5% de-
hydration. They were randomly divided into
cither sucrose or glucose groups. All cases were
successfully treated using ORT alone. Purging
rates were somewhat higher in the sucrose
group but, again, the difference was not signifi-
cant.

Fortuitously, a similar group of rotavirus
cases, which were treated with intravenous
therapy (IV) as part of another, concurrent
study, was available for comparison. Purging
rates in the IV group were found to closely ap-
proximate those in the sucrose group.

The above findings led to the eventual re-
placement of glucose with sucrose-based ORS
in the ICDDR,B treatment centers.

The fourth trial was a retrospective compari-
son of clinical outcomes of rotavirus cases at-
tending the Matlab trcatment center before
and after the switch to sucrose-based ORS.
Among children with either no or mild initial
dehydration, the overall success rates were
88% in the sucrose group and 92.6% in the
glucose group. For those moderately to se-
verely dehydrated who were initially given IV
therapy, then switched to ORT, the success
rates were 84.3% and 88.1% in sucrose and
glucose groups, respectively, The differences
were not significant.

In summary, all 4 clinical trials indicated a
rclatively but not significantly higher success
rate for glucose-clectrolyte solution, the differ-
ence being most apparent in severe, cholera-
like diarrhea. The authors therefore recom-
mended that glucose continue to be used in
pre-packaged ORS but that the decision to sub-
stitute sucrose should be made on the local level
in light of availability, cost and logistic factars.

Cutting, W.A.M., Management of diar-
rhoea in children at the primary care or periph-

eral level, Ann Soc Belge Med Trop, 59:221-235,
1979,

162, Phichaipat, V., ct al., Oral rehydra-
tion with three different electrolyte solutions,
Siriraj Hosp Gaz 31(9):1413-1422, 1979, (Ar-
ticle in Thai).

The authors compared three oral electrolyte
solutions of varying compositions for treating
moderate dehydration in infants.

Twenty-five infants (ages not given) were di-
vided into three groups, cach of which received
a different OR'T solution. Prior to treatment,
patients were weighed and hematocrits and se-
rum clectrolyte values measured. Eight chil-
dren were given solution 1 (Na*30, K*120,
HCOy 20, CI-30 mEq/l, sucrose 5%); 9 re-
ceived solution I{WHO-recommended ORS:
Na*90, K+20, CI- 80, HCO;y 30 mEg/l, glu-
cose 2%); and 8 were given solution 111 (SSS:
Na*60, Cl-60 mEq/l, sucrose 5%). Each pa-
tient received 200 ml/kg of clectrolyte solution
via nasogastric drip the first day and a mixture
of 75 ml/kg cow’s milk formula and 75 ml/kg of
the respective ORT solution during the second
day.

Dehydration was successfully repaired in all
25 patients. Although not significant, rela-
tively higher mean serum sodium and transient
edema were observed in Group 11 patients
(WHO-recommended solution) as were lower
serum potassium levels in Group 11 (8SS solu-
tion).

As indicated by weight gain, the disappear-
ance of clinical signs of dehydration and reduc-
tion of hacmatocrit and secrum urca nitrogen,
the authors concluded ORT was successful us-
ing all 3 solutions. Noting that ORT solutions
containing sodium levels ranging from 30-90
mEq/l could be used with apparently equal ef-
fectiveness, they recommended the use of 8SS
solution (number HI), which can be casily pre-
pared and administered in the home.

The transient edema observed in 4 of the 9
Group II children may have been duce to the
forced, nasogastric route of administration and
the withholding of cither foods or free water
over the initial 24 hours.
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Roberts, A. B., Cholera in the Gilbert Is-
lands I, Clinical and laboratory findings, Am J
Trop Med Hyg 28(4):685-691, 1979.

163. Djoeanda, P., et al., Oral rehydration
of infants and children in the Dr. Hasan Sadi-
kin General Hospital, Bandung, Paed Indones
19:72-78, 1979.

In this early study (1975) the authors per-
formed a simple clinical trial comparing the ef-
fectiveness of two glucose-electrolyte solutions
of differing compositions.

Fifty-nine patients under the age of 5 years
admitted to a Bandung, Indonesia, hospital
with gastroenteritis and moderate dehydration
(range 5-10% volume depletion) were alter-
nately divided into two groups. The first group
(29 patients) was treated with an ORT solution
developed in Indonesia, which contained a rela-
tively high sodium concentration (composition
in g/l: NaCl 4, NaHCO4 4, KCI 1.2 and glu-
cose 10). The second group (30) was treated
with the ‘‘Hirschhorn’’ formula, lower in so-
dium, which more closely resembled the ORS
formula later recommended by WHO (compo-
sition in g/l:NaCl 2.5, NaHCO; 1.25, KCI
1.3, and glucose 30).

There were no significant differences in age,
sex, body weight, nutritional status or grade of
dehydration between the two groups. Oral re-
hydration was successful in all patients. Of the
59 cases, 41 (70 %) were rehydrated in 12 hours
orless; 14 (23.7%) in 12-24 hours; and only 4
(6.7%) required more than 24 hours. The lat-
ter 4, observed the authors, were all malnour-
ished. Duration of treatment prior to achieving
initial rehydration did not significantly vary
between the groups. Pre-admission hyper- or
hyponatremia were found in 9 cases; plasma
sodium levels returned to normal in each once
rchydration was achieved.

The authors concluded both ORT regimens
were highly cffective.

Cutting, W.A.M., et al., Can village moth-
ers prepare oral rehydration solution?, Trop
Doc 9, 195-199, 1979,

Anonymous, Oral rehydration therapy
(ORT) for childhood diarrhoea. Population
Reports, Series L, No. 2, (75 pages), Nov-Dec
1980, (available in several languages from the
Population Information Program, the Johns
Hopkins University, Hampton House, 624 N,
Broadway, Baltimore, Md. 21205, USA).

164. Cutting, W.A.M,, ct al., Oral rehy-
dration in diarrhoea: Applied pathophysiol-
ogy, Trans Roy Soc Trop Med Hyg 74(1):30-35,
1980.

The authors presented a careful review of
absorption physiology in the gut with emphasis
on ORT. Use of the WHO-recommended
ORS composition was endorsed. In consider-
ing the practical implications of delivering
ORT, the authors favored a combination of
approaches—widespread distribution of ORS
packets and early home use of simple salt/sugar
solutions (SSS).

During acute diarrhea, secretion by small
bowel enterocytes exceeds the capacity of both
small and large intestines to reabsorb the fluid,
resulting in a net loss of water and electrolytes.
Despite this hypersecretion, the gut’s ability to
absorb water and electrolytes remains largely
intact throughout the diarrheal episode. This
permits rapid ongoing replacement of the
losses by means of an oral isotonic glucose-clec-
trolyte solution, the basis for ORT,

The composition of such an oral replace-
ment solution rests on several factors, First, the
solution must be isotonic (of the same concen-
tration as the scrum and intercellular fluid) or
the intestinal mucosa will secrete additional
water (if the solution is hypertonic) or electro-
lytes (hypotonic) in an effort to reduce the os-
motic gradient between lumen and blood se-
rum, Second, the presence of glucose in the
solution enhances sodium transport into the in-
testinal mucosal cells. This, in turn, permits
the passive transport of water, sodium and
other clectrolytes into the mucosa by the result-
ing osmotic gradient. Third, the addition of hi-
carbonate and potassium allows correction of
acidosis and hypokalemia, respectively.

After introducing some clinical guidelines
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for ORT, the authors discussed the advantages
of using a single ORS formula, stating that the
WHO-recommended composition is optimal.

While distributing ORS packets presents a
challenge, the authors concluded, for the vast
majority of diarrheal cases which are mild and
self-limiting, SSS solutions alone would prove
satisfactory for carly ORT in the home. In or-
der to ensure accurate home mixing, health ed-
ucation must be an essential part of any ORT
program, added the authors.

Parker, R. L., Oral fluid therapy in diar-
rhea and dehydration: Current concepts and
practical considerations, (Unpublished Document
available from: Dept. of International Health,
Johns Hopkins Univ. School of Hygiene and
Pub Health, Baltimore, Maryland, USA),
July 1980.

Anonymous, Training manual! on treat-
ment and prevention of diarrhea, Publication
No. 12, International Center for Diarrheal Dis-
case Research, Box 128, Dacca-2, Bangladesh,
1980.

165. Kasemsarn, P., et al., Oral rehydra-
tion in diarrheal infants and children, J Med Ass
Thailand, 63(12):646-650, 1980.

Concerned about the high sodium concen-
tration in the WHO-recommended ORS (i.c.,
Na*90 mEq/1) the authors had earlier reported
good results using a simple salt/sugar (S88) so-
lution containing 60 mEq/l Na* in treating di-
arrheal dehydration (Varavithya, Y. A, etal,,
1978). To determine the effect of adding potas-
sium to 888, the authors performed a trial
comparing the clinical efficacy of S8S with and
without added K * to that of the WHO-recom-
mended ORS.

Forty patients, ages 2 months to 14 years,
were admitted to hospital with mild to moder-
ate diarrheal dehydration and were divided
into three groups. Eleven patients in Group |
were treated orally with an SSS solution con-
taining potassium (in mEq/l: Na*60, K* 34,
Cl-94, in 5% sucrosc solution); 20 paticnts in
Group II were treated with an SSS solution

without K+, (in mEq/l: Na*60, C1-60in 5%
sucrose solution); 9 Group III patients were
given WHO-recommended ORT solution,
but with 40 grams of sucrose substituted for 20
grams of glucose. All patients were given 150
ml/kg of fluid at the rate of 10-20 ml/kg/hr over
the first two hours, the remainder being given
over the succeeding 24 hours. Dilute formula,
breastmilk or soft foods were given after 24
hours.

Dehydration was corrected in all patients
within 24 hours. Serum sodium amd potas-
sium levels were corrected within 48 hours and
did not vary among the groups. No hyperna-
tremia or hypokalemia was reported. Persis-
tent acidosis, however, was noted in Group I.
Edema was observed in two of the nine (22%)
patients who had been given the WHO-recom-
mended ORT solution.

Although the results indicated the two SS8
formulations and WHO-recommended ORS
were cqually effective in correcting dehydra-
tion, the authors postulated the persistent aci-
dosis in Group I was duc to high chloride and/
or potassium levels. They also attributed the
cdema in Group I patients to the high ORS
sodium concentration. In any case, the datado
not support these last two assertions and the
edema probably resulted from both fasting and
the absence of free water during the first 24
hours of treatment.

166. Islam, M. R., et al., Use of low and
high sodium containing oral rchydration solu-
tion in pacdiatric diarvhea, (Presented at The 215t
Conference of the Indian Snciety of Gastroenterology,
Calcutta, 1980. Reprints: MRI, Chief Physi-
cian, ICDDR,B, GPO Box 128, Dacca-2,
Bangladesh).

In a onc-year clinical study (Sept. 1976 1o
Oct. 1977) at the the Cholera Research Lab
treatment center in Dacca, Bangladesh, the of-
ficacy and safety of two types of ORI solutions
with varying sodium levels were compared.

Sixty-five children, aged 6 months to 2
years, with a history of acute watery diarrhea
and dehydration, were studied. After initial in-
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travenous therapy was given to all patients, 40
children received an ORT solution containing
low sodium (composition, in mmol/l: Na* 60,
K+*25, Cl-55, HCOy 15, citrate 15, glucose
111; total mOsm/1 281) while the remaining 25
children were given an oral solution containing
high sodium concentration (composition in
mmol/l: Na* 120, K*25, Cl1-95, HCOy4 25,
citrate 25, glucose 111; total mOsm/l 401).
Mothers were instructed to administer ORT
and continuc feeding every 4 hours.

Blood samples were drawn on admission and
at 4, 24, and 48 hours after ORT was begun,
Catheter specimens of stools and urine samples
were sent simultancously for sodium determi-
nations.

The study groups were comparable with re-
spect to age, duration of diarrhea and serum
and stool laboratory values. As indicated by
weight gain, follow-up serum specific gravity,
haematocrit and urination, no significant dif-
ference in rate of rehydration was observed be-
tween the groups. Fluid and clectrolyte bal-
ances were successfully maintained in all
children. No differences were observed in fluid

or dictary imtake, purging rates or duration of

hospitalization.

Although a significant rise in mean serum
sodium was obscrved in the high-sodium fluid
group, hypernatremia was observed in only 2
cases. These two cases, in which sodium con-
centrations increased from 146 to 161 and 152
mmol/l, were taken off the high sodium solu-
tion. Both stool und urinary sodium excretion
were sigrificantly higher after 24 and 48 hours
of therapy in children receiving the high-so-
dium solution. The authors felt use of sodium
citrate, combined with an equal proportion of
sodium bicarbonate, was effective in correcting
acidosis.

The authors concluded that ORT solutions
with sodium concentrations ranging from 60 to
120 mmol/l are safe and cffective in managing
diarrhcal dehydration in a clinical setting but
that further studics are necessary to evaluate
their use in the home. They also noted sodium
citratec may be a viable substitute for sodium
bicarbonate. Advantages to such a substitu-

tion, they pointed out, would include im-
proved palatability and longer ORS shelf life.

167. Carrazza, F. R., ct al., Reidratacao
oral em pediatria, Arg Gastroent, Sao Paulo,
17(3):168-172, 1980, (Article in Portuguese).

Writing to Brazilian colleagues, the authors
reviewed the major studies leading to the devel-
opment of ORT and the refinement of the cur-
rent WHO-recommended ORS formula.

The authors questioned the suitability of the
90 mEq/l sodium concentration in the WHO
formula, however, reflecting the concerns of
other investigators who felt cuch a high sodium
concentration could lead to increased risk of
hypernatremia, particularly in infants. They
cited a 1979 WHO-sponsored study group
meeting which recommended that a second
ORS solution be used, one containing 50
mEq/l of sodium (for infants) to complement
the current WHO-recommended composition.,
Due to the operational problems using more
than one ORS formula would entail, this rec-
ommendation was not accepted. Instead, a
compromise regimen, tested in Costa Rica,
was endorsed by WHO. It recommended giv-
ing two parts WHO-recommended ORS solu-
tion followed by one part water.

The authors also questioned this **2:1°° regi-
men, preferring instead a simple, 1:1 ORS to
free water regimen developed by another
group of investigators. This, they reasoned,
would lower the sodium concentration to 45
mEq/l but, in the process, the potassium con-
centration would also be halved, from 20 to 10
mEq/l. The authors favored giving additional
potassium to bring the concentration back to
20 mEqg/l and called for more detailed balance
studies to further refine this regimen.

Noting that several ORS formulations were
available, the authors analyzed four commer-
cial ORS products found in Sao Paulo. Al-
though all had sodium concentrations of ap-
proximately 50 mEg/l, two had potassium
contents of less than 20 mEqg/] and two were
hypertonic. Nearly all investigators agree
ORT is best accomplished with isotonic solu-
tions, stated the authors.
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Although ORT may be a valid alternative
for treating diarrheal dehydration, the authors
felt more research is needed to develop the ideal
ORS composition.

168. Finberg, L., ct al., The role of oral
electrolyte-glucose solutions in hydration for
children—international and domestic aspects,
J Pediatr 96(1):51-54, 1980.

The author traced the development of ORT,
contrasting the WHO “‘global’’ point of view
to that of North American pediatricians.

In essence, the WHO position favors the use
of a single, universal solution (ORS, which
yiclds, inter alia, 90 mEq/l Na*) for treating de-
hydration in ail age groups regardless of etiol-
ogy. The authors, however, felt First World
clinicians should have oral solutions of varying
compositions to choose from. The WHO for-
mula, they contended, is well suited to children
in developing countries, especially where chol-
era, which causes high sodium losses, is preva-
lent. However, the absence of cholera and typi-
cally high-sodium diets in developed world
children, they felt, rule out the use of the
WHO-recommended ORS in that setting,
largely due to the risk of hypernatremia.

The authors heralded a ‘“compromise’
ORT regimen developed by Costa Rican in-
vestigators which calls for two parts ORS fol-
lowed by one part free water, but only for use in
developing regions. There is no reason, they
concluded , why private industry cannot pro-
duce a range of different solutions, thereby al-
lowing North American clinicians to better
“individualize’’ treatment along purely physi-
ologic lines.

169. Woodward, W. E., Oral rehydration
for diarrhoea (letter), J Pediatr 97(3):515-516,
1980.

Referring to an editorial by Finberg (see pre-
ceding abstract), the author objected to Fin-
berg’s call for three ORT solutions of varying
compositions rather than use of a single, uni-
versal ORS composition as advocated, inter

alta, by WHO.

Although theoretically attractive, to intro-
duce 3 separate solutions would add unneeded
complexity, the author wrote. The vast major-
ity of cases will invariably recover regardless of
which solution is used and, in very ill patients,
careful hospital monitoring is needed in any
event. The use of 3 different ORT solutions in
an inpatient setting would be ¢‘asking for trou-
ble’’.

As stool volume rises, so does Na* concen-
tration and in profund cascs stool sodium losses
may exceed 120 mEq/l, stated the author. To
lower the Na* concentration from the 90
mEq/l recommended by WHO could entail the
risk of hyponatremia in such serious cases. Use
of a single OR'T solution obviates the risk and,
because fluid intake decreases with stool vol-
ume, any risk of hypernatremia is further mini-
mized by giving 2 parts ORS followed by one
part free water.

170. Finberg, L., Oral rehydration therapy
for diarrhoea (letter), J Pediatr 97(3):516-517,
1980,

Responding to Woodward’s comments (sce
preceding two abstracts) on his earlier edito-
rial, the writer clarified his views on ORT.

The writer agreed that stool sodium concen-
trations do rise with stooling rates but only in
cholera and *‘probably’’ enterotoxigenic E. coli
infections. In rotavirus and other nonspecific,
presumed viral diarrhoeas, however, stool
Na* losses are low. Because of diet, cultural,
climatic and architectural factors, the writer
felt that use of the WHO-recommended ORS,
containing 90 mEq/l Na*, will lead to hy-
pernatremia in urban and suburban North
American children. He acknowedged, how-
ever, that no systematic, controlled study had
been done to substantiate this.

The WHO-recommended ORT solution
works so well in the developing world, felt the
author, because, in cffect, to give breastmilk
and plain water in addition t6 ORS (as recom-
mended by WHO) is to use 3 different solu-
tions. Secondly, enterotoxigenic diarrheas pre-
dominate in these areas.
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The author reiterated his call for three sepa-
ratc ORS formulations for use in compara-
tively advanced North America. One (contain-
ing 50 mEq/I Na* and 20 mEq/1 K*), could be
used for maintenance and for mild cases. A sec-
ond solution (containing 75 mEq/I Na* plus 15
mEq/l K*) would be used for achieving rehy-
dration and a third (25 mEq/l Na* and 25
mEq/l K*) for treating known hypernatremic
cases. (The latter two, felt the author, should
be available by prescription only.)

For paticnts with even “‘mild circulatory
compromise”’, ORT should not be used ini-
tially, only I'V therapy, stated the author. Nev-
ertheless, the author added that use of the
WHO-recommended solution, based on the
2:1 regimen, should be continued in ‘‘under-
developed’’ areas.

171. Sack, D. A, Oral rehydration for diar-
rhoea (letter), J Pediatr 97(3):517-518, 1980.

Continuing the debate occasioned by Fin-
berg’s editorial (see abstract No. 168), the
writer referred to an earlier study he had per-
formed (see abstract No. 63), which showed
that, as Finberg had stated, stool Na* concen-
trations in rotavirus diarrhea are low, ranging
from 30 to 50 mEq/l, and are indeed indepen-
dent of purging rates. However, the same
study also showed that, following the 2:1 regi-
men, serum sodium levels not only did not in-
crease when the WHO-recommended ORT
solution was used but actually decreased in pa-
tients who had presented with initially high se-
rum Na* levels (i.e., 145 to 154 mEq/l). Dur-
ing the first 48 hours, the rotavirus patients
drank an average of 51 ml/kg water (plus
breastmilk) and 223 ml/kg of ORT solution.
This would effectively reduce the Na* concen-
tration to less than or equal to 73 mEq/], stated
the author, a value not far from the 60 mEq/I
Na* concentration recnmmended by Finberg,

The writer agreed with Finberg that a 60
mEq/l Na* solution would probably be ideal
for the U.S. but felt the WHO-recommended
ORT solution would achicve the same results
when additional free water or breastmilk are

offered. Parenthetically, the writer felt the
¢2:1" regimen may be unnecessarily rigid and
that the basic thirst mechanism is “‘quite good
in regulating fluid intake’’.

In conclusion, the author observed that what
is missing from medical practice in North
America is the acceptance of the basic premise
of ORT: that hydration can be accomplished
with an oral solution and that IV use can be
minimized and usually eliminated in the treat-
ment of dehydrating diarrhea. He called on pe-
diatricians and nurses to gain confidence in
ORT, to instruct parents on its routine use
and, in so doing, avoid IV therapy and hospi-
talization altogether.

Pizarro, D., ct al., Oral rehydration of in-
fants with acute diarrhoeal dehydration: a
practical method, J Trop Med Hyg, 83, 241~
245, 1980. ‘ ;

172. Sack, D. A., et al., Oral therapy in
children with cholera; A comparison of sucrose
and glucose electrolyte solutions, J Pediatr,
96(1):20-25, 1980.

To compare the relative efficacy of sucrose as
a substitute tor glucose in oral rehydration so-
lutions, the authors studied 111 children below
five years of age presenting to hospital with un-
complicated, cholera-like diarrhea and moder-
ate (greater than or equal to 7.5 % fluid deficit)
to severe (greater than or equal to 10%) dehy-
dration, Patients were matched by age, sex,
duration of symptoms prior to admission, de-
gree of dehydration and admission laboratory
values and were then assigned in double-blind
fashion to either sucrose or glucose treatment
groups.

Exhaustive biochemical and ctiological de-
terminations werc performed for each patient.
Vibrio cholera was isolated from the stools of
102/111. patients. Severely dehydrated cases
(89/111) were given intravenous (I'V) fluids for
the first two hours until 70% of their estimated
fluid deficits were replaced, then switched to
oral therapy. Those moderately dehydrated
(22/111) were imnediately begun on ORT. In
addition to ad libitum ORT, patients were of-
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fered plain water continuously, bread and but-
ter on the first day, and a general diet on subse-

quent days.

Treatment was considered successful if no
further IV fluids were given. Although not sig-
nificantly different, the glucose- and sucrose-
group success rates, 77% and 73%, respec-
tively, were relatively lower than reported
elsewhere. There was one death and 28 fail-

ures. All but one failure had diagnosed cholera .

and all but two were severely dehydrated on
admission. Treatment failures were attributed
to very high purging rates, (significantly
higher than in those successfully treated orally)
which are characteristic of cholera.

In contrast to other reports regarding the use
of sucrose-based fluids, there were no signifi-
cant differences between the groups in cither
purging rates, presence of stool reducing sub-
stances or carbohydrate malabsorption (found
in only 3 cases). Secondly, the authors at-
tempted to introduce ORT in severely dehy-
drated cases as carly in the rehydration phase
as possible following rapid initial IV therapy,
(e.g., 70% fluid deficit replacement within the
first two hours). Under uncontrolled condi-
tions, noted the authors, full IV-therapy is the
method of choice for severely dehydrated cases
presenting in shock. The authors concluded su-
crose may be safely substituted for glucose in
ORT for cases of enterotoxigenic bacterial di-
arrhea.

173. Levine, M. M., et al., Variability of
sodium and sucrose levels of simple sugar/salt
oral rehydration solutions prepared under op-
timal and field conditions, J Pediatr 97(2):324-
327, 1980.

Alternatives to prepackaged ORS have been
widely advocated, particularly for use in.un-
derdeveloped areas not covered by heaith ser-
vices. In this article, the authors reported the
results of a cnmparative trial to evaluate three
such alternz .ves for preparing simple home-
made oral rehydration solutions. '

Five U.S. nurses in Baltimore, USA and 14
Honduran mothers in a rural health center pre-

pared a series of oral rehydration solutions us-

ing three methods: 1) ‘‘pinch and scoop’’;
2) household teaspoon and glass and 3) special
double-ended plastic spoons. Each method was
tested using both exact and approximate vol-
umes of water (cither 200 ml or 500 ml). Both
U.S. and Honduran subjects were asked to
bring their own houschold teaspoons and
glasses. In both places locally purchased salt
and sugar were used. The U.S. nurses were
asked to prepare four samples, with both exact .
and. approximated volumes of water, using’
each of the three methods. After both collective
and individualized instruction, the Honduran -
mothers were asked to estimate 500-ml vol-
umes using household glasses, and then to mix
two SSS solutions, one by ‘‘pinch-and-scoop”’

and the second using houschold spoons.

Results showed that, among the U.S.
nurses, the special plastic, double-ended
spoons gave the most consistent results in that
sodium and sucrose concentrations most
closely approximated the intended values of 75
mEq/l and 2.0 gm/dl, respectively. (Sodium
concentrations ranged from 64 to 93 mEqg/l.)
Using the pinch-and-scoop technique, how-
ever, 2 of the 5 nurses prepared hypernatremic
solutions (i.c., Na* greater than 150 mEq/l).
The greatest variation occurred with the pinch-
and-scoop method using approximate volumes
of water. Greater variation occured among
nurses rather than among methods, indicating |
cach tended to be consistent in their éstima-
tions. N '

In contljiiist, 5 of the 14 Honduran mothers
produced lypertonic solutions using one or the,

-other method, despite intensive training be- -

forehand. The household ‘‘teaspoons’” were of
variable volume; cight were standard sized (4
to 6 ml), four were much larger (15-20 ml.)
and two were demitasse spoons (2.5 ml).
Household glasses also varied greatly, ranging
from 150 to 500 ml in volume. '

The authors concluded that the inherent
variability of the pinch-and- coop and house-
hold teaspoon/glass methods are too great to
permit their promotion in an ORT program
without health worker supervision. More eval-



uation research of the Spécial double-ended
spoon method is also needed, the authors felt.

Poudayl, L., et al., Home-made oral rehy-
dration solutions: feasibility study in Nepal,
WHO Chron, 34(12):496-500, 1980.

Hendrata, L., et al., Sodium concentration
of home mixed rehydration solutions, Paediatr
Indones 20:91-92, 1980.

174, Clements, M. L., et al., Potassium
supplements for oral diarrhoea regimens (let-
ter), Lancet 2(8199):854, 1980.

The authors referred to an earlier double-
blind trial they had conducted in Honduras
which had compared the safety and efficacy of a
stmple salt/sugar (SSS) solution to that of
WHO-recommended ORS solution (see ab-
stract No. 186). In that study the authors found
SSS solution corrected dehydration and acido-
sis but that persistent hypokalemia was a prob-
lem.

In Honduras, the authors tested the potas-
sium content of various local foods which might
serve as a potassium-rich dietary supplement
to the SSS. Data were presented for bananas,
coconut water, lemon and orange juice, pa-
paya and tomatoes.

Of all foods tested, bananas provided the
highest potassium content. The authors esti-
mated each infant receiving SSS would have
required at least 280 ml of pureed banana
(about 2 whole bananas) per day to approxi-
mate the potassium level provided by the
WHO-recommended ORS. Both lemon and
orange juices were found to be remarkably low
in potassium.

The authors concluded bananas could pro-
vide a suitable supplementary source of potas-
sium but that further evaluation is required to
assess childrens’ ability to digest such relatively
large volumes of banana while receiving SSS
solutions.

Kahn, A., et al., Hyperkalemia and UNI-
CEF type rchydration solutions (letter), Lancet
1:1082, 1980.
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Clemehfs, M L., et al, : Oral ,the}éj.)vy) w1th v
glucose electrolyte solution™ (letter), Lancet
2:34, 1980. ‘ o

175. Greenough, W. B,, III, Oral replace-
ment therapy in diarrhea: consensus and con-
troversy, In: Field, M., et al., (eds), Secretory
Diarrhea, Bethesda, MD, American Physiologi-
cal Society, 1980.

In this essay the author, who is Director of
the International Centre for Diarrhoeal Dis-
ease Research (ICDDR,B) in Dacca, Bangla-
desh, reviewed several ORT-related research
topics of current interest and considered their
practical implications.

After briefly discussing the importance of di-
arrheal diseases and the initial development of
ORT, the author highlighted several issues re-
quiring further research. Noting that hyper-
and hyponatremia are seen at approximately
equal frequency in children admitted to hospi-
tal with no prior history of ORT, the author
called for studies to determine if this is true in
areas with standardized ORT programmes.
Before such programmes can succeed, he felt,
the people must be taught the most appropriate
mneans of measuring the ingredients for ORT
in the house.

In addition to glucose, other *‘carrier mole-
cules’’ (i.e., any actively absorbed organic so-
lute) which facilitate water and sodium absorp-
tion during ORT may exist. They may be
derived in the gut from certain foods. In view of
local cultural practices, ICDDR,B investiga-
tors are now comparing ORT solutions con-
taining refined sucrose, raw cane sugar and
rice starch as possible alternatives to glucose in
the WHO-rccommended ORS formula.

Addressing the efficacy of simple salt/sugar
solutions (SSS) the author noted an ICDDR,B
field study has shown persistent acidosis in di-
arrheal patients who were treated with SSS vis-
d-vis those who had been treated with the com-
plete ORS formula. The clinical consequences
of such acidosis need further investigation.
They may be linked to higher purging rates,
which, in turn, can lead to ORT treatment fail-
ure. Finding a means of controlling high purg-
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ing rates, therefore, may be the underlying
challenge.

Speculating on the prospects of affecting the
secretory process in the gut epithelia, the au-
thor mentioned a good deal of research is now
underway on the gut’s local immune systems
and on toxin-receptor interactions. Recent
ICDDR,B research has demonstrated the com-
mon antiemetic chlorpromazine causes a sub-
stantial decrease in fluid loss in severe cholera
cases. Further research on chlorpromazine and
ather antisecretory agents, the author felt,
could solve the problem of high fluid volume
loss in diarrhea without resorting to large vol-
umes of 1.V. fluids.

In conclusion, the author felt the ficld of di-
arrheal diseases research reflects a uniquely
successful marriage between the theoretical
concerns of scientists and the often dramatic
application of their rescarch findings.

176. Islam, M. R., et al., Labon-gur (com-
mon salt and brown sugar) oral r¢hydration so-
lution in the treatment of diarrhoea in adults,
J Trop Med Hyg, 83,41-45, 1980,

Reasoning that delivery of intravenous ther-
apy oreven pre-packaged ORS containing glu-
cose is prohibitively expensive in Bangladesh,
the authors performed a controlled clinical trial
on 50 adult Bangladeshi patients (age 16 to 50
years) with moderate dehydration due to acute
diarrhea in ovder to observe the efficacy of an
oral rehydration solution containing only com-
mon salt (labon) and unrefined sugar (gur).
The experimental ‘‘labon-gur’’ group was
then compared to a control group of 24 moder-
ately dehydrated adult patients who were
treated with a sucrose-based oral replacement
solution (WHO-formulation, in mEg/l:
Na+90, K+20, HCOs 30, Cl-80, and su-
crose 40g/1). The groups were comparable with
respect to age, duration of diarrhea prior to ad-
mission and initial serum specific gravity.

Results in the two groups were comparable.
In the *‘labon-gur’’ group, volume losses were
corrected in less than eight hours after begin-
ning oral therapy. Oral fluid alone was suffi-

cient in 41/50 cases. Nine cases, however, were
initially rehydrated intravenously due to per-
sistent vomiting, then switched to oral fluid.
Acidosis in the labor-gur group was not cor-
rected in nine (18 %) of the patients, even after
48 hours of therapy. In those patients, failure of
plasma bicarbonate correction was signifi-
cantly related to their purging rates (greater
than 50ml/kg/24 hours).

Despite the acidosis problem, the authors
concluded adult patients with diarrheal dehy-
dration can be successfully rehydrated by
means of a labon-gur solution. The labon-gur
solution, they observed, is almost seven times
cheaper per liter than commercially-produced
glucose-based oral rehydration packets. Addi-
tionally, gur contains enough potassium to
yield a mean of 7.6 mEq/t K* (the WHO-rec-
ommended value is 20 mEq/l). The authors
cautioned that the consequences of sustained
acidosis may be more serious in children and
severely affected adults.

177. Steinhoff, M. C., Oral rehydration
therapy for diarrhoca (letter), J Pediatr 97(3):
515, 1980.

The author reported favorable results over
the previous 8 years using a locally prepared
ORT solution (designed to resemble that origi-
nally proposed by Hirschhorn, et al.} for treat-
ing diarrheal dehydration in a Rochester, New
York, USA hospital. Composed of 450 ml of
isotonic saline (0.95% NaCl), 500 ml of 5%
glucose (D5/W), 10 ml of potassium chloride (2
mEq/l) and 30 ml o1 8.4 % sodium bicarbonate
(1 mEq/ml) solutions, the homemade fluid
yields (in mEq/l): Na+* 99, K+ 20, Cl- 89,
HCOj 30 and glucose 138 mmol/l. In addition
to the ORT solution, breastmilk or clear lig-
uids are routinely given to mildly or moder-
ately dehydrated cases. Despite close monitor-
ing, hypernatremia has never been observed.

Prior to 1973, most of these cases would have
been given IV therapy, the author observed.
Since then, patients, parents and ward staff
have come (o appreciate the simpler and
equally effective alternative of ORT. Until in-
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dustry provides an acceptable solution, the au-
thor stated, other clinicians may wish to utilize
the above composition for ORT.

178. Munir, M., et al., Coconut water as
one of the optimal oral electrolyte solutions,
Paed Indones 20:38-46, 1980.

While the concept of ORT is sound, alterna-
tives to fixed rehydration centers and the used
of pre-mixed ORS are needed for remote rural
areas, reasoned the authors. To test one alter-
native approach the authors performed a clini-
cal trial to compare the efficacy of a coconut
water/salt mixture to that of a manufactured
ORS packet called ‘‘oratrolit’’ in treating diar-
rheal dchydration.

To assure replicability at the village level,
the authors prepared the coconut water/salt so-
lution by mixing 200 cc. plain water with 200
cc. coconut water, then adding 6 thumb-and-
index finger pinches of salt, (mean total: 1.3
grams).

Forty-three children, all under 5 years of
age, with diarrhea and mild to moderate dehy-
dration were randomly divided into two groups
and treated with cither the coconut water/salt
solution (mEq/l: Na* 57; K+ 22.6; Cl- 90.7;
HCOy 2.9; and ‘‘sugar’’ 27.5 g/l) or the com-
mercial *‘oratrolit’” solution (composition not
described). Tetracycline was given to all chil-
dren, although etiological determinations were
not performed.

The results indicated the stooling rate and
duration of diarrhea in the coconut water/salt
group were less than in the “‘oratrolit’’ group.
No side effects were reported in the group
treated with the coconut water/salt solution.

The authors observed a “‘better response’’
in the coconut-water group which, they hy-
pothesized, may have been due to the presence
of amino acids in the coconut water, which are
known to enhance intestinal sodium and water
readsorption. The findings, however, do not
support this hypothesis,

Several methodological and operational
problems limit the extent to which these results
can be generalized. Among them are the small

study population, lack of serum electrolyte
findings, (which may have verified the ‘‘better
response’’), and the wide variability in compo-

sition and measurement of coconut water and -

common salt.

179. Sommer, A., Vitamin A, xerophthal;
mia, and diarrhoea (letter), Lancet 1, 1411- -
1412, 1980. '

Xerophthalmia, a serious visual disorder
caused by Vitamin A deliciency, is most com-
monly found among children suffering from
protein-energy malnutrition (PEM). Such
children are most at risk of xerophthalmia not
only because of inadequate dietary Vitamin A
intake but also because their liver stores of the
vitamin are low. Any insult to the body, such as
recurrent diarrheal episodes, may upset this
precarious metabolic balance, triggering onset
of the disease.

Once detected, xerophthalmia is treated
with large doses of Vitamin A injected intra-
muscularly and/or given orally. The paren-
teral-plus-oral regimen is traditionally pre-
ferred over oral treatment alone, however,
because metabolic response is more rapid and
because intestinal absorption of Vitamin A has
been shown to be impaired by both PEM and
diarrheal disease. Nevertheless, some experts
have suggested the addition of Vitamin A to
ORS packets might constitute a feasible
xerophthalmia control measure (Nalin, et al.,
1980).

In an earlier study of 114 Indonesian chil-
dren with xerophthalmia, the author had
shown clinical responses to parenteral-plus-
oral vs. oral-only Vitamin A regimens were
equivalent, even in the presence of PEM and
diarrhea (ref: Sommers, A., et al., ‘Oral ver-
sus intramuscular vitamin A in the treatment
of xerophthalmia’’, Lancet 1, 557-559, 1980).
Noting its practical advantage, the author rec-
ommended that high potency oral Vitamin A
therapy be administered to suspected cases by
teachers and mothers as well as medical work-
ers.

Responding to readers’ enquiries on the ear-
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lier report, in this letter the author presented
more detailed data which showed that oral ad-
ministration of 200,000 IU Vitamin A on two
successive days was as clinically effective as a
massive intramuscular dose followed by an oral
dose the next day. This was truc even if the
analysis was limited to those children who pre-
sented with concurrent diarrhea (55) and/or
PEM (77), he added.

Since children with diarrhea are at increased
risk of xerophthalmia, the author felt, any
method for increasing their Vitamin A intake,
including its addition to ORS, should be inves-
tigated.

180. Raghu, M., B., et al., Oral rehydration
for diarrhoeal diseases in children, Trans Roy
Soc Trop Med Hyg 75(4):552-555, 1981.

Given that stool sodium concentrations usu-
ally vary from 40 to 60 mmol/l in infantile diar-
rhea, the authors reasoned an oral electrolyte
solution containing less sodium than that rec-
ommended by WHO (i.c., 90 mmol/l) would
be optimal,

To test this hypothesis, a four-week study
was conducted at the University Teaching
Hospital, Lusaka, Zambia. Eighty-eight chil-
dren, ages 2-36 months, with watery diarrhea
and mild to moderate dehydration, were di-
vided into two groups. Group A consisted of 60
children who were treated with a low-sodium
oral solution (‘‘Rehydrant’’: composition in
mmol/l: Na* 50, K * 20, Cl-50, HCOjy 20, cit-
ric acid, 9, and sucrose or glucose, 188). Group
B included 28 children who were treated with
the WHO-recommended ORS solution (in
mmol/l: Na*90, K+20, Cl-80, HCO; 30,
glucose 111). Thirty percent of the study pa-
tients had some degree of malnutrition; six
with frank kwashiorkor were included in
Group A. Otherwise, the groups were similar
with respect to age, sex, degree of dehydration
and initial serum biochemical values.

Children judged mildly dehydrated were
given either of the ORT solutions at the rate of
50-60 ml/kg until initial rehydration was
achieved, after which the rate was lowered to
give a total of 100-120 ml/kg (maintenance

therapy) over the next 24 hours. Moderately
dehydrated children received an initial 100 ml/
kg (deficit therapy), then a total of 100-120 ml/
kg. Neither free water nor breastmilk were
given for the first 24 hours. In *‘a few cases”
metochlorpromide was used to suppress vomit-
ing.

All of the children were successfully orally
rehydrated and none required intravenous
therapy. Although by 24 hours serum sodium
levels had risen significantly in both groups
(mean variations, Group A: 131.6-137 mmol/l;
Group B: 130.5-135 mmol/l), they did not
significantly vary and none of the children in
cither group developed hypernatremia. So-
dium levels in the six kwashiorkor cases, how-
ever, remained unchanged. There was no dif-
ference in the recovery rates; 85% of the cases
in both groups were fully rehydrated within the
first day of treatment.

The authors concluded the Jow-sodium (50
mEq/]) solution was as effective as the WHO-
recommended solution (90 mEq/]) in treating
diarrheal dehydration.

181, Walker, S. H., Hypernatremia from
oral electrolyte solutions in infantile diarrhea
(letter), N Eng | Med, 304:1238, 1981.

The author described as inappropriate a re-
cently introduced commercial ORS prepara-
tion (‘‘Hydra-lyte'’) which contains, inter alia,
84 mmol/l of sodium. The advertising for the
product cited favorable findings when similar
home ORT solutions were used in ‘‘underde-
veloped communitics’’. The author felt this so-
dium concentration was too high, however, re-
ferring to carlier studies which stated
hypernatremia was frequent in the U.S. when
ORT solutions containing 50 mEq/l of sodium
were used but has declined in Great Britain
since the introduction of low-solute milk con-
taining less than 20 mmol/] of sodium. Large
amounts of water must be ingested to counter-
act the risk of hypernatremia if oral solutions
with higher sodium concentrations are given,
he stated. Such solutions are inappropriate for
use in the U.S., concluded the author. Instead,
he recommended solutions containing either
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no sodium or less sodium than is found in cow’s

milk. : -

182. Santosham, M., et al., Oral electrolyte
solutions for infantile diarrhoea (letter), N Eng
J Med 305(10):581, 1981.

Responding to a letter by Walker, (see pre-
ceding abstract), which stated that fluids used
for treating acute diarrhea should contain less
than 17 mmol of sodium per liter, and that so-
lutions containing more than 80 or 90 mmol of
sodium per litre should only be administered in
a hospital setting, the authors cited studies
among American Indian and middle-class chil-
dren in Arizona and in Baltimore that refute
these recommendations.

Over a nine-year period, over 1,500 Indian
and 100 middle-class urban children were
treated with WHO-recommended ORS with-
out encountering a single case of hypernatre-
mia, reported the authors. Use of solutions
with less than 17 mmol of sodium per litre in
diarrheal patients would be inappropriate,
they felt, and could lead to hyponatremia.
Commonly used solutions in the U.S., such as
Pedialyte (Ross Laboratories) and Lytren
(Mead Johnson), are not ideal for diarrheal
management, the authors wrote. They recom-
mended instead that the WHO-endorsed ORS
formula be used universally,

183. Cleary, T. G., et al., The relationship
of oral rehydration solution to hypernatremia
in infantile diarrhea, J Pediatr, 99(5):739-741,
1981.

To determine whether or not use of WHO-
reccommended ORS predisposes to hyperna-
tremia, the authors studied 100 children less
than one year of age who were admitted to an
Egyptian hospital during June, 1980 with diar-
rheal dehydration. Seventeen percent of the in-
fants were hypernatremic on admission (serum
Na* greater than 150 mEq/l), 27% were hypo-
natremic (scrum Na* less than 130 mEq/l)
and 56 % isonatremic. The mean age was .7
months (range | to 12 months). The infants
were treated with ‘‘Rehydran’, a prepackaged

formof ORS produced and available in Egypt,

- which is based on the WHO-recommended

composition. Each ‘‘Rehydran’’ packet con-
tains 0.7 gm sodium chloride, 0.5 gm sodium
bicarbonate, 0.3 gm potassium chloride, and
4.0 gm dextrose and is to be dissolved in one
glass (approximately 200 ml) of water.

Of'the 100 children, 8 had been given Rehy-
dran at home prior to admission. Four of these
presented with hypernatremia.

Infants were given ORT ad libitum. A 2:1
regimen was used: 200 ml Rehydran were
given, followed by 100 ml of water in frequent,
small feedings. When clinical signs of dehydra-
tion disappeared the children were given hu-
man milk or half-strength formula, increasing
to full-strength after 24 hours.

Of the 17 hypernatremic infants, ORT
alone was successful in 16. One patient was too
lethargic on admission to take oral fluids and
was given IV therapy. Of the remaining 16 in-
fants, one developed a brief focal seizure after
24 hours of therapy. At discharge, however,
this infant, like all others, appeared neurologi-
cally normal. In 63% of the infants who had
presented with hypernatremia, serum sodium
values returned to normal within 6 hours of
therapy. Within 24 hours, 94% of them were
normonatremic. One patient required 48
hours of ORT before serum sodium concentra-
tion returned to normal. All other initially hy-
pernatremic infants were discharged after 24
hours of therapy.

These results agreed with those reported by
others, indicating that following the 2:1 ratio of
ORT solution to free water, hypernatremia is
successfully corrected in all cases using the
WHO-recommended ORS.

The authors pointed out that the incidence of
seizures in the infants rehydrated orally with
the WHO-reccommended ORS is comparable
to the best clinical results reported with intra-
venous therapy. (Seizures and other severe
neurological abnormalities reportedly occur
during intravenous therapy in about 30% of
infants, although some authors report rates
ranging from 6% to 46%.) The authors also
noted the risk of hypernatremia appeared
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higher in those children given Rehydran a priori
in an unsupervised setting, apparently because
Egyptian mothers fail to give free water or to
continue breastfeeding along with the ORT so-
lution,

184. Pizarro, D., et al., Tratamiento oral
de la deshidratacién hipernatremica (Oral
treatment of hypernatremic dehydration), Act
Med Cost, 24(4):341-346, 1981, (Article in
Spanish).

Todetermine the efficacy of ORT in correct-
ing hypernatremia secondary to diarrheal de-
hydration, the authors studied 21 Costa Rican
children presenting to a San José hospital with
acute diarrhea and serum Na* values greater
than 150 mEq/l. Eleven of the 21 patients were
less than 28 days of age, 5 were between 1 and 3
months, and another 5 were between 5-22
months.

The twenty-one hypernatremic patients
were given an ORT solution based on the
WHO-recommended formula but with 10
mmol/] more potassium. Mothers were trained
to administer two parts ORT solution followed
by one part free water (2:1 regime). Following
initial rehydration, patients were given breast-
milk, half-strength formula or fruit or vegeta-
ble purees. Mothers were then instructed to
continue the regimen at home.

Oral rehydration therapy alone was success-
ful in 95% of the patients. One patient devel-
oped abdominal distension and was switched to
intravenous therapy. Another experienced
convulsions 4-1/2 hours after rehydration com-
menced but had developed no neurological se-
quelae at the time of discharge. There were no
deaths. Of the original 21 patients, 6 were re-
hydrated in less than 6 hours, 9 patients were
rchydrated between 6 and 9 hours, and 6 be-
tween 9 and 14 hours. After the first 24 hours of
ORT only 2 paticnts had serum sodium levels
above 150 mEq/l.

The authors concluded ORT is both safe
and effective for correcting hypernatemic de-
hydration and, they noted, it provides a sim-
pler alternative to the classic method of slow
intravenous infusion of hypotonic fluids.

Kahn, A., et al., Glucose electrolyte solu-
tions in a European context (letter), Lancet
2:361-3h2, 1981. :

Sugijanto, et al., Edema in oral rehydra-
tion, Paed Indones 21:229-234, 1981.

185. Black, R. E,, et al., Glucose vs. su-
crose in oral rehydration solutions for infants
and young children with rotavirus-associated
diarrhea, Pediatrics, 67(1):79-83, 1981.

The efficacy of two oral rehydration solu-
tions of equal osmolality containing essential
electrolytes and cither glucose or sucrose was
compared in a double-blind sequential trial of
784 children under five years of age with ro-
tavirus-associated diarrhea treated at a center
in rural Bangladesh. The glucose oral rehydra-
tion solution (GORS) group and the sucrose
oral rehydration solution (SORS) group were
matched by age, sex, frequency of vomiting,
duration of diarrhca and vomiting before hos-
pitalization, admission specific gravity, fre-
quency of stool pathogens and nutritional sta-
tus. The data generated from the (GORS) and
the (SORS) groups were analyzed according to
the patients’ dehydration status: none-to-mild,
and moderate-to-severe.

Oral therapy failure were determined by
hospital staff who decided the patient was un-
able to consume enough oral fluid to match
continuing fluid losses because of persistent
vomiting and/or high purging rates. The ORT
failure rate was 11.5% for the SORS group
and 7.3% for the GORS group; the difference
was not significant.

Vomiting was a significantly more common
cause of failure for the group treated with
SORS and was associated with an increased
rate of intake of the sweeter sucrose-containing
solution. However, the presence of vomiting in
88% of the successfully treated children in both
groups showed that vomiting per se is not a con-
traindication to ORT. The purging rates were
not different for the two groups. As assessed by
purging rate and initial degree of dehydration,
failure rates for the most malnourished chil-
dren (less than 60 % of expected weight for age)
did not differ either between the groups or
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when compared to the better nourished chil-
dren as a whole. This was true even though the
stool losses of this group constituted a greater
proportion of their body weight.

The authors concluded that, although glu-
cose is preferable, sucrose-based ORT solu-
tions can be used safely and cffectively for the
treatment of diarrhea regardless of etiology.

These findings closely agreed with those of
carlier studies, including some which exam-
ined ORT efficacy in non-rotavirus diarrhea,

186. Clements, M. L., et al., Comparison
of simple sugar/salt verus glucose/ electrolyte
oral rehydration solutions in infant diarrhoea,
J Trop Med Hyg 84:189-194, 1981.

The authors performed a double-blind clini-
cal trial to compare the efficacy of a homemade
simple salt/sugar (SSS) solution to that of one
based on the ‘‘complete” WHO-recom-
mended ORS composiion (GES). Sixty-one
infants, aged 3-18 months, were admitted to
hospital with mild to moderate diarrheal dehy-
dration, were randomly assigned to one of the
two treatment groups and were rchydrated
orally. The SSS solution contained 3.5 grams
of table salt and 30 grams of table sugar in one
liter of water (in mmol/l: Na+60, Cl-60, su-
Frose 83).

Moderately dehydrated infants (6-9% loss
of body weight) received 25 mi/kg of cither so-
lution hourly for 4 hours (total 100 ml/kg).
This was followed by 50 ml/kg of free water
{(*‘complete’’ formula group) or continued SSS
over the next 2 hours. Mildly dehydrated in-
fants (4-5% loss of body weight) received one-
half the above volumes during the initial six-
hour rehydration period.

All 32 infants in the complete formula group
and 27 of the 29 infants (93 %) in the SSS group
were successfully rchydrated. Improvements
in metabolic acidosis and rapidity of rehydra-
tion were similar in the two groups. Two in-
fants in the SSS group, however, were with-
drawn from the study duc to persistent, severe
acidosis and focal seizures. They later recov-
ered. After six hours of therapy, 57% of SSS-
and 56% of complete-formula treated infants

were completely rehydrated. By 12 hours, the
figures were 88% and 94% respectively, and
by 18 hours, they were 93% and 100% rehy-
drated. No statistically significant differences
were observed between the groups at 0, 4, 6,
12, 18, and 24 hours with respect to mean
weight gain, serum urea, haematocrit, plasma
specific gravity, total fluid intake (320 vs. 302
ml/kg), estimated insensible loss (250 vs. 259
mi/kg), or total stool output (152 vs. 166 ml/kg)
over the 24-hour period.

Vomiting was observed in 22 SSS-group pa-
tients (76 %) and in 19 of the complete formula
group (59%), a nearly significant difference
(p = 0.07). The mean volume of fluid vom-
ited, however, was significantly greater in the
SSS- (25 ml/kg/24 h) than in the complete-for-
mula group (6 ml/kg/24 h), (p less than 0.001).
In spite of the association between vomiting
and SSS intake, all children who vomited were
successfully rehydrated orally.

Significantly more SSS-group patients de-
veloped hypokalaemia after admission than did
those in the complete forrnula group (13 vs. 6,
p less than 0.02). Subsequently, banana puree,
which is rich in K+, was given to patients in
both groups as an adjunct to ORT. Eleven of
the SSS and five of the complete formula pa-
tients remained hypokalacmic at discharge.

On admission, 5 of 29 (17%) SSS patients
and 3 of 32 (9%) complete formula patients
were hypernatraemic (serum Na* more than
150 mmol/l). By discharge, 2 SSS- infants and
1 complete-formula infant remained mildly hy-
pernatremic (range Na* 152-156 mmol/l).

The findings suggested SSS solutions, when
correctly prepared, constitute a safe and effec-
tive alternative to the WHO-recommended
glucose-electrolyte solution, As reported else-
where, however, their use is assoctated with
slightly more severe vomiting. Until the critical
problem of hypokalacmia accompanying SS§
therapy is resolved, contended the authors, the
WHO-recommended formula  (containing
NaCl, KCl, NaHCOj and glucose or sucrose)
must remain the composition of choice for
ORT.

(See also abstract No. 174).
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187. Islam, R., Common salt and sugar
with and without sodium bicarbonate as an
oral rehydration solution in diarrhea of chil-
dren, Scientific Publication, (undated) ICDDR, B,
(Reprints available from MRI, Chief Physi-
cian, ICDDR,B, GPO Box 128, Dacca-?
Bangladesh).

To determine the extent to which sodium bi-
carbonate prevents acidosis when a simple salt/
sugar (SSS8) solution is used for ORT, the au-
thor carried out a comparative clinical trial at
the ICDDR,B treatment centre in Dacca,
Bangladesh.

One-hundred-and-one children, aged one to
twelve years, presenting to the treatment cen-
ter with acute watery diarrhea and moderate
dehydration, were randomly assigned to one of
two ORT study groups. After all patients had
been given initial intravenous therapy to re-
store electrolyte deficits, 57 children were
switched to an SSS oral solution (containing
mmol/l: Na+*87, C1-87, K*10, and glucose
111) while the remaining 44 children received
the same solution with sodium bicarbonate
added (containing mmol/l: Na*90, Cl-60,
HCO4 30, K+ 10, and glucose 111). ORT was
continued until diarrhea stopped.

The study groups were similar with respect
to age, sex, body weight, duration of diarrhea
prior to admission, etiology and severity of di-
arrhea (as measured by admission serum spe-
cific gravity and serum electrolyte values).

The authors reported an overall success rate
of 65%. Hydration was successfully main-
tained in 41 out of 57 patients (72 %) in the SSS
group, and in 26 out of 44 children (59%) in
the S8S-plus-bicarbonate group. The differ-
ence was not significant. Over the initial 48
hours, sustained acidosis was observed in all
patients in the SS8S group. In contrast, acidosis
was corrected in all patients successfully
treated with the SSS-plus-bicarbonate fluid.
Comparing treatment successes to treatment
failures, the authors observed no significant
difference in acidosis correction within the
SSS-plus- bicarbonate group.

Although the crude sugar (gur or molasses)

which had been used in both ORT solutions
contributes some natural potassium, the au-
thor noted that potassium balances were not
maintained in any of the children during the
period of observation. After 48 hours, in fact,
severe hypokalaemia was found in the SSS
treatment failures.

When stooling rates are very high, con-
cluded the author, neither solution is com-
pletely effective. Secondly, without bicarbon-
ate, SSS solutions do not correct acidosis.
Thirdly, potassium depletion develops in chil-
dren treated with either SSS or SSS-plus-bicar-
bonate and is most severe in those with highest
purging rates.

188. Harland, P.S.E.G., ¢t al., Composi-
tion of oral solutions prepared by Jamaican
mothers for treatment of diarrhoea, Lancet
1:600-601, 1981.

To estimate the accuracy with which Jamai-
can mothers prepare home ORT solutions, the
authors studied 44 mothers attending the Uni-
versity of the West Indies Hospital Casualty
Department who had previously used a home-
made ORT solution to treat their children with
diarrhea.

Using a standardized questionnaire the au-
thors first determined the type of homemade
solution each mother used and her source of
information on how to prepare and administer
it. The mothers werc then asked to bring sam-
ples of their solutions to the hospital. If samples
were riot available, the mothers were shown a
tray with a jug of water, salt, sugar, glucose
and a standard (250 ml) cup and were asked to
prepare a solution exactly as they had done at
home. Locally common, partially refined, dark
sugar was used. Mothers who had prepared
simple salt/sugar (8SS) solutions were given
standard two-ended plastic spoons (popular-
ized by TALC, Institute of Child Health, Lon-
don) and, after instructions, were asked to pre-
pare a second sample solution. To assess the
variability of the sugar itself, the authors pre-
pared and analyzed solutions using both dark
and white, refined sugar as measured by the
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two-ended spoon. All sample solutions were
analyzed for sodium concentration (by flame
photometer), for osmolality (Fiske osmometer)
and for sugar concentration (refractometer).

The 44 mothers reported using a variety of
home solutions. Sucrose water was used by 13,
SSS solutions by 13, herbal teas with lime or
orange juice by 9, and glucose water by 7. Of
the 13 SSS users, 6 had obtained their informa-
tion from the radio and 3 had been so advised
by doctors. Seven of the 11 physicians they had
consulted, however, had advised the mothers
to give ‘‘sugar water’’,

Mothers’ estimates of fluid volume given the
24 hours prior to admission varied from 176
ml. to 2,280 ml.

Analysis showed the mean osmolality of the
7 glucose solutions was very high (mean 1216,
range 212-3000 mOsm/l); that of the 15 su-
crose solutions was lower (mean 809, range
401-2397 mOsm/l). Of 7 SS8S samples pre-
pared without using a double-ended spoon, the
sodium concentrations of 5 exceeded 150
mmol/l and the solutions were hyperosmolar
(mean 844 mOsm/l). When double-ended
spoons were used, 6 of 7 8SS samples had a
satisfactory osmolality (less than 300 mOsm/l).
Using the double-ended spoon, the authors de-
termined that one spoonful of white, refined
sugar—compared to 4 or 5 of dark, unrefined
sugar—was needed to attain a concentration of
5%.

The authors concluded the compositions of
home-made ORT solutions prepared by moth-
ers without adequate training and supervision
are often dangerously wrong, most likely be-
cause the mothers prepared the solutions to
taste. The use of a double-ended spoon may
improve the precision with which homemade
ORT solutions are prepared. However, the
wide variability of crude vs. refined sugar de-
mands that each be locally analyzed and that
instructions given to mothers be adjusted and
standardized accordingly.

Levine, M. M., et al., A practical, reliable
method for preparing simple sugar/salt oral re-

hydration solution, J Trop Med Hyg 84:73-76,
1981. '

Shields, D. S., et al., Electrolyte/glucose
concentration and bacterial contamination in
home-prepared oral rehydration solution: A
field experience in Northeastern Brazil, J Pe-
diatr 98(5):839-841, 1981.

189. Wong, H. B, Rice water in treatmeht
of infantile gastroenteritis, (letter) Lancet,
2:102-103, 1981.

The author reported the results of a sequen-
tial clinical trial comparing WHO-recom-
mended ORS to rice water for ORT.

One-hundred-thirty babies with gastroen-
teritis who were admitted to the Department of
Pediatrics, National University of Singapore,
were alternately assigned to either WHO-rec-
ommended ORS or rice-water groups. There
were 63 patients on oral electrolyte solution
and 67 on rice water.

Milk was withheld the first 24 hours, then
gradually reintroduced in dilute form, reach-
ing full concentration by Day Five. Oral ther-
apy was begun immediately. More severely de-
hydrated children were initially given IV
therapy, then switched to one or another of the
oral solutions. Serum clectrolyte and urea val-
ues were measured for all patients upon admis-
sion and at Day Three of treatment. The
groups were similar with respect to age, sex,
race, duration of diarrhea prior to admission,
severity of dehydration and serum electrolytes.

Stooling rates were higher in ORS than in
rice-water subjects, observed the author. Se-
rum values differed significantly in only three
cases, at Day Three, but this might have been
due to the effects of the IV therapy. There were
no deaths or complications.

Given its universal availability in many
parts of the developing world, rice water may
be a more practicable alternative to ORS, con-
cluded the author. He also suggested rice water
may be superior because its lower osmolality
reduces the role of intestinal secretion and be-
cause in infantile gastroenteritis, glucose ab-
sorption is disrupted more than starch absorp-
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tion. The few data presented, however, do not
substantiate these hypotheses.

190. Kleevens, J.W.L., Rice water for in-
fant gastroenteritis (letter), Lancet 2:306, 1981.

Observing that the use of rice water for treat-
ing diarrheal dehydration is evidently a popu-
lar folk remedy throughout island Southeast
Asiz, the writer described the regimen used in
his native Indonesia.

First, rice is boiled with a deliberate excess of
water. The excess water is then drained off,
seasoned with a few drops of soy sauce and
given to the patient to drink. No other food or
fluids are given the first day. The second day, a
diet of soft, cooked rice, chicken broth and
mashed vegetables, seasoned with salt or soy
sauce, is given.

The writer later used this regimen, with
good results, while practicing pediatrics in In-
donesia. Although he regretted never perforia-
ing clinical trials, his impression was that the
rice water regimen seemed to shorten the dura-
tion of diarrhea in adults.

191. Izgii, E., et al., The solid state stability
of oral rehydration salts, J Clin Hosp Pharm, 6,
135-144, 1981.

This highly technical article presented the
results of a series of laboratory tests on stability
and other physical properties of ORS.

The main indicator of stability was discolor-
ation. A reflectometer was used to measure
color changes when the ORS was subjected to
dry heat (50°C oven) to heat and humidity
(50°C, 70% relative humidity) and to room
temperatures  (22°C). The WHO-recom-
mended ORS composition was used.

Results showed the ORS tended to discolor
after one week at 50°C and high humidity and
after 4 weeks at room temperature. When
mixed in varying aqueous concentrations and
analyzed spectrophotometrically, decomposi-
tion of the glucose component was observed.
This decomposition was more rapid in the
presence of sodium bicarbonate.

The authors concluded that bicarbonate has-
tens the decomposition of glucose and that
ORS mixtures should ideally be prepared ex-
temporaneously.

192. Patra, F. C., et al., Can acetate re-
place bicarbonate in oral rehydration solution
for infantile diarrhoea? Arch Dis Child, 57:
625-627, 1982,

Unless packaged under ideal conditions,
ORS packet shelf life can be shortened due to a
chemical reaction that may occur between glu-
cose and bicarbonate. A more stable buffer, ac-
etate, has been proposed as a substitute for bi-
carbonate. To compare the clinical efficacy of
ORT solutions containing cither bicarbonate
or acetate, the authors performed a double-
blind, clinical trial on forty children presenting
to a Calcutta hospital with acute, uncompli-
cated diarrhea and signs of moderate to severe
dehydration.

After initial examinations, the children were
weighed and randomly assigned to cither treat-
ment or control groups. The groups were simi-
lar with respect to age, sex, nutritional status,
presence of vomiting and duration, severity
and etiology of diarrhea. Both stool and blood
samples were drawn and complete serum bio-
chemical e¢xaminations performed at admis-
sion and at 6, 24 and 72 hours. The 20 control
group children were given WHO-recom-
mended ORS solution as were the 20 children
in the treatment group, except that 30 mmol/]
of acetate was substituted for the 30 mmol/l of
bicarbonate.

Due to signs of hypovolumic shock, 5 chil-
dren in the acetate and 9 in the control group
had to be given one to two hours of [.V. ther-
apy before being switched to ORT. Tetracy-
cline was given to all patients.

Enteropathogens were isolated in 78% of
cases. All were successfully rehydrated orally.
All but one of the patients recovered unevent-
fully within 72 hours; diarrhea continued in
one child in the control group until Day 5. The
authors concluded acetate can be substituted
for bicarbonate in the WHO-recommended
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ORS formula without affecting either palat-
ability or clinical efficacy.

Santosham, M., et al., Storing oral rehy-
dration solution (letter), Lancet 1:797, 1982,

193. Ho, T. F., et al., Rice water and milk:
effect onileal fluid osmolality and volume, Lan-
cet 1:169, 1982.

Observing that others have found it effica-
cious as an oral rehydration solution, the au-
thors evaluated the effect of rice water on ileal
osmolality and volum: in two infants who had
had ileostomies created for reasons unrelated
to diarrheal discase.

The infants, who weighed 2.05 kg and 2.45
kg at 4 and 5 wecks of age, respectively, were
given total parenteral nutrition (TPN) for a
week, then gradually weaned to oral human-
ized milk. In between milk feeds, the rice water
was infused to both infants at 150 ml/kg body
weight over a two-day period. Daily ileal fluid
volume and ileal fluid osmolality, (measured
by an Advanced Osmometer Model 3W. Ad-
vanced Instruments, Massachusetts) were
monitored.

When compared with milk, rice water pro-
duced significantly lower ileal fluid osmolality
(p less than 0.02) and lower ileal fluid volume.
When compared with TPN, milk, but not rice
water, produced a significantly higher ileal
fluid osmolality (p less than 0.01) and a higher
ileal fluid volume (p equal to 0.05). These find-
ings agreed with recent experimental evidence
of osmoregulation of luminal content in rat du-
odenum and ileum, observed the authors, and
provided circumstantial evidence that low os-
molality is responsible for the efficacy of rice
water in the treatment of acute infantile diar-
rhea.

Providing ethical considerations could be
satisfied, a carefully controlled balance study in
children with acute, uncomplicated diarrhea,
would be needed to confirm the authors’ obser-
vations.

194. Molla, A. M., et al., Rice-powder
electrolyte solution as oral therapy in diarrhoea

due to V. cholera and E. colz Lancet 2: 1317- B
1319, 1982.

Because it is cheaper, more readily available
and has been used for centuries as a traditional
dietary therapy for diarrhea, the authors
wished to compare rice powder to sucrose as
the carbohydrate constituent in ORS.

Rice powder, the authors noted, is casily hy-
drolized, yielding 80-86% glucose by weight.
It also yields amino acids, including glycine,
several of which, like glucose, are known to
promote intestine sodium transport as well,
Secondly, these constituents are released
slowly during intraluminal digestion, avoiding
any additional osmotic load. A third possitle
advantage to using rice powder could be nutri-
tional, due to its higher caloric density.

To evaluate rice-powder ORS, the authors
carried out a controlled clinical trial, compar-
ing it to sucrose-based ORS.

One-hundred-and-twenty-four adults and
children with acute diarrhea and moderate to
severe dehydration were divided into two
groups. Fifty-nine patients were treated with
rice-powder electrolyte solution while 65 pa-
tients, matched for age, sex, etiology and se-
verity of dehydration, served as controls and
were treated with a standard sucrose-electro-
lyte solution. For practical reasons, small chil-
dren with rotavirus were excluded from the
study.

The clectrolyte content of both solutions met
the WHO recommendations (in mmol/l:
Na+90, Cl-80, K*20, HCOj 30). Because in
uitro hydrolysis converts 80-86% of rice pow-
der into glucose, sucrose (40g) was replaced by
30g of rice powder. Plain water was allowed on
demand. The efficacy of this cereal-based ther-
apy was assessed by the rate of purging, change
in body weight, serum specific gravity, urine
output and post hydrolysis sugar content in the
stool. Recourse to IV therapy once ORT had
begun was considered treatment failure.

The majority of patients had cholera.
Among adults with cholera, stool output, oral
fluid intake and urine output after the first 24
hours of trecatment were comparable in both
groups. Over the first 24 hours about 80% of
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these patients gained weight. Serum specific
gravities returned to normal levels and the suc-
cess rates were the same for both groups
(81%).

Results in cholera patients below 10 years
showed that patients in the sucrose-electrolyte
group consumed more oral solution than did
those receiving the rice-powder solution (p less
than 0.05). Stool output was higher, urine out-
put lower, and post-hydrolysis glucose content
in the stool was less in the sucrose group com-
pared to the rice-powder group, but these dif-
ferences were not significant. Weight gain and
success rates in both groups were similar (85%
success in the sucrose group, 80% in the rice-
powder group).

Among E. coli patients, both groups gained
body weight within 24 hours and the success
rates were identical.

Among patients of all ages, the average suc-
cess rate in the rice-powder group was 80% for
cholera patients and 88% for E. coli patients,
no different from those receiving the sucrose-
electrolyte solution. Failures were due to purg-
ing rates that exceeded the patients’ ability to
drink enough replacement solution and were
not related to the type of solution used.

The authors concluded that a cercal-based,
rice-powder electrolyte solution is efficient and
safe to use in ORT for acute diarrhea.

195. Nalin, D., et al., Rice powder and
electrolyte solutions (letter), Lancet 2(8290):
155-156, 1982,

Commenting on a study by Molla, et al.,
(see preceding abstract) regarding the use of
rice powder as a replacement for glucose in
ORT, the authors pointed out a number of
studies have shown treatment failure rates
increase whenever other carbohydrates are
substituted for glucose. The effect is most
pronounced in severely dehydrated cases,
primarily becausc of decreased abgorption
rates but also due to the osmotic effect of non-
absorbed molecules.

Treatment failures occur with rice-powder
ORT solutions, the authors postulated, be-
cause gut transit is too rapid to permit hydroly-

sis of the starch, which would then reduce the
resulting concentration of glucose. However,
the authors added, in the majority of cases
which are mild and can be treated in the home,
rice-powder solutions may be perfectly accept-
able,

196. Patra, F. C., et al., Is oral rice electro-
lyte solution superior to glucose electrolyte so-
lution in infantile diarrhoea? Arch Dis Child 57,
910-912, 1982,

Noting that rice, when hydrolyzed, yields
glucose, amino acids and oligopeptides, all of
which have been shown to enhance water and
sodium absorption in the small intestine, the
authors performed a controlled clinical trial to
evaluate rice powder as a substitute for glucose
in ORS.

Fifty-two children, ages 3 months to 5 years,
presenting to a Calcutta, India hospital with
acute diarrhea and moderate to severe dehy-
dration, were admitted to the study. Children
were weighed and randomly assigned to either
control or treatment groups. In both groups the
WHO-recommended ORS composition was
used except that in the treatment group, 50 g/l
of ‘pop rice’ powder was substituted for the 20
g/l glucose.

‘Pop rice’ is prepared by popping unhulled
rice on heated sand and is a traditional snack
throughout the Indian subcontinent. Cooked
pop rice was bought in a local market, ground
to a powder and 50 g of it were added to the
study-group ORS.

The ORT solutions were given ad libitum,
free water was offered and breastfeeding was
continued. Fluid intake and stool output were
monitored and body weight and serum electro-
lytes were measured at 0, 6, 24 and 48 hours.
Protein content of the rice powder was deter-
mined by the micro-Kjeldahl method.

The groups were similar with respect to age,
duration of diarrhea prior to admission, his-
tory of vomiting, nutritional status and pres-
ence of pathogens. Two patients in cach group
had to be switched to IV therapy due to exces-
sive vomiting and purging rates; these were ex-
cluded from analysis. All remaining patients
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responded well to ORT, recovering within 72
hours. The 24-hour and the total stool outputs,
however, were significantly lower in the study
group, as was total fluid intake (234 + 30
ml/kg vs. 366 + 54 ml/kg in the contvol group,
p less than 0.05) and duration of diarrhea
(30 + 4 hrs. vs. 43.5, p less than 0.05).

The pop rice was found to contain 87 g/kg of
protein and, upon hydrolysis, it liberated 700
g/kg glucose. The authors calculated that
study-group children ingested an average of 40
+ 5.3 calories and 1.02 + 0.13 grams of pro-
tein per kilogram body weight over an average
treatment period of 30 hours.

The authors concluded the rice-based ORS
was superior to, the glucose-based formula,
based on the clinical criteria of fluid intake,
stool output and duration of diarrhea. Pow-
dered rice may also be nutritionally more ad-
vantageous than glucose-based ORS, they
added.

197. Sandhu, B. K., et al., Oral rehydra-
tion in acute diarrhoea with a glucose-polymer
clectrolyte solution, Arch Dis Child 57, 152-
160, 1982.

Recognizing that increasing the caloric con-
tent of isotonic ORT solutions could provide
‘‘nutritional support’’ during diarrhea, the au-
thors conducted an uncontrolled clinical trial to
assess the efficacy of a glucose-polymer ORT
solution.

Seven normally nourished children (mean
age 12.8 months) presenting to a London hos-
pital with mild to moderate dehydration were
studied. Rotavirus was found in 4, enterovirus
in one and no agent in 2 cases. The children
were given between 100 and 150 ml/kg of an
isotonic oral solution (supplemented by breast-
feeding in 2 cases) and water ad libitum until
symptoms abated. Dietary intake was not de-
scribed. :

Besides clectrolytes (in mmol/l: Na* 90, K+
19,Ca** 4.5, Mg** 5, Cl~ 40 and citrate 30),
the ORT solution contained 125 g/l caloreen, a
commercial glucose-polymer product which
yielded 730 mmol/l free glucose on complete
hydrolysis (110 mOsm/l).

- had risen (146.2

Fluid intake durlngr the ﬁrst 24 hours was
989 + 78 ml (129 2 +:18 ml/kg) of which
845.7 + 83 ml (114 + 20 ml/kg) was ORT
solution,

Transient increases in blood sugar above 7.5
mmol/l occurred in one child only. No sugar
was detected in this child’s stools but diarrhea
resolved uneventfully when the child was taken
off the glucose-polymer solution on Day 5. In
another child whose diarrhea worsened over
the first 48 hours, sugar was found in the stools
and severe hypernatremia (serum Na* 162
mmol/l) led to a convulsion; the child recov-
ered with IV therapy.

On admission, all children were normona-
tremic (mean 140 + 0.4 mmol/l). Within 48
hours, stated the authors, mean serum sodium
+ 3.3 mmol/l, range 137-
162). Blood urca and bicarbonate values, how-
ever, improved significantly (p less than 0.005
and 0.002 respectively). In the 5 cases entirely
treated with the glucose-polymer ORT solu-
tion, body weight increased only moderately;
body weights fell in the two who had to be taken
off the solution.

_Observing the successful outcome in 5 of the
7 cases, the authors concluded a glucose-poly-

~mer ORT solution, which has a caloric content

3 and 6 times greater than those of isotonic su-
crose- and glucose-based solutions, respec-
tively, could be useful in ORT. However, they
felt the 90 mEqg/l Na* concentration (recom-
mended by WHO) was too high, as evidenced
by the rise in serum Na* in 5 of the seven cases
studied.

From a logical viewpoint, the authors’ con-
clusions are not supported by the data. There
was no evidence of any nutritional benefit and
evidence of glucose malabsorption was seen in
the one hypernatremic case. Methodologi-
cally, the absence of a comparison group and
lack of information on dictary intake, purging
rates and other clinical parameters also com-
promise these findings. Finally, the children
were not given free water or breastmilk ina 2:1

ratio with the ORT solution, as recommended
by WHO.
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198. Kjellman, B., et al., Oral solutions for
gastroenteritis—Optimal glucose concentra-
tion, Arch Dis Child, 57:313-315, 1982.

Noting that ORT solutions in use primarily
in developed countries often contain 4-5% glu-
cose, compared to 2% as recommended by
WHO and widely used in developing coun-
tries, the authors performed a sequential clini-
cal trial to determine the effects of varying glu-
cose concentrations on intestinal absorption.

Sixty-seven Swedish children below 4 years
of age with uncomplicated acute diarrhea were
studied. The first 31 children (Series A) were
given an ORT solution containing 225 mmol/l
of glucose (4.6%), 35 mmol/l sodium, and 20
mmol/l potassium. After 36 hours, increasing
amounts of a milk-based formula and decreas-
ing amounts of the ORT solution were given.
A second series (B-1) of 20 children was given
the same ORT solution while a third series (B-
2) was given a solution containing 2.3% glu-
cose. Stool samples were periodically collected
from each patient and examined for glucose
concentrat‘ons (using the Rediatest method).
Any stool samples with 0.3 % glucose or greater
were considered positives.

Examination of 198 fecal specimens in Series
A showed 13 of 27 children (48 %) had positive
stool glucose. Testing 96 specimens in Series B-
1, the authors found 9 of 20 (45%) children
positive while 6 of 16 (38%) in Series B-2 were
positive. There were no significant differences
among the groups with regard to hospital stay,
treatment failure or stooling rates. Most posi-
tive specimens contained 0.5% or more glu-
cose. One child begun on the 4.6 % glucose so-
lution developed hyperosmolar dehydiation
(serum sodium of 152 mmol/l) and had to be
switched to [.V. therapy.

The authors concluded that, although gener-
ally well tolerated, use of 4-5% glucose ORT
solutions is of questionable value. Given that
much of the glucose is excreted, there can be
little of the hypothetical caloric value in the
high concentration solutions and, referring to
carlier studies, optimal absorption may take
place when the glucose concentration is as little
as 1%.

Although the findings do not support the as-
sertion, the authors also stated that use of high-
glucose solutions could induce more severe
diarrhea.

199. Finberg, L., et al., Oral rehydration
for diarrhoea (Editorial), J Pediatr 101(4):497-
499, 1982.

A distinguished group of 35 pediatricians,
epidemiologists and public health workers met
in March, 1982 at Johns Hopkins University in
Baltimore, Maryland, USA to review findings
to date regarding ORS composition, use of
ORT, feeding during diarrhea and techniques
for disseminating ORT, particularly in devel-
oping countries. The cditorial summarized
their findings on all but the latter topic.

The participants discussed the evolution of
ORT from the early studies of Darrow and
Harrison through the work of Phillips, et al.,
studies which first demonstrated in vivo that
glucose actively promotes sodium absorption.
Working with cholera, Phillips, et al., found
the optimal ORS composition contained, inter
alia, 2% glucose and 90 mmol/l of sodium.

However, other investigators were reluctant
to endorse an oral solution containing 90
mmol/l of sodium for non-cholera diarrheas,
particularly in children, because stool sodium
losses are much lower and relatively high in-
sensible water losses in infants could predispose
to hypernatremia. On the other hand, stated
the editorial, the advantages of a single ORS
formula would be manifold from a public
health point of view. Such a universal ORS for-
mulation would have 1o be equally effective for
rchydration and maintenance therapy in all
ages regardless of etiology.

Taking into account these and other points,
the participants agreed on the following recom-
mendations: 1) the WHO-recommended ORS
composition is a suitable rehydrating solution
for infantile dehydration with hyponatremia,
regardless of cause or specific physiologic dis-
turbance; 2) maintenance of hydration duving
diarrhea may be accomplished utilizing the
WHO-reccommended ORS solution, provided
additional free water (in the form of breast-
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milk, plain water or juices) is given to infants;
3) alternatively, in those regions such as the
United States where it may be economically
and logistically feasible, a separate oral mainte-
nance solution may be prepared and used, one
which contains no more than 111 mmol/l of
glucose, about 40-60 mmol/l of sodium; 20-30
mmol/] of potassium and anions such as chlo-
ride (30-30 mmol/l) and base (e.g., bicarbon-
ate or citrate, 30 mmol/l).

The authors pointed out several commercial
ORS formulations are currently available
which do not conform to either the WHO-rec-
ommended ORS formula or to the guidelines
proposed in the third recommendation above;
many of these contain up to 8% carbohydrate.

[t is important to realize, the authors noted,
that glucose is essential in ORT in order to pro-
mote optimal sodium (and, passively, water)
absorption and not as a source of calories per se.
Rather, continued feeding will ensure caloric
intake because, evidence suggests, many diges-
tive and absorptive processes in the intestine
are normal or near normal during an episode of
diarrhea. Fasting, thercfore, is not indicated
and may be detrimental.

Breastfeeding should always be continued,
recommended the authors. For unknown rea-

sons, however, cow’s milk and lactose-contain-
ing formulas may not be well tolerated. In non-
breastfed infants these feeds should be
suspended the first day or two of diarrhea, then
gradually reintroduced. Once initial rehydra-
tion has been accomplished, the authors rec-
ommended resuming a normal diet as soor. as
the child will accept it.

The authors concluded ORT is effective,
safe and inexpensive and that its widespread
use should dramatically reduce hospitaliza-
tions, mortality and the deleterious effects of
acute diarrhea on nutritional status.

Santosham, M., et al., Oral rehydration
therapy of infantile diarrhea: A controlled
study of well-nourished children hospitalized
in the U.S. and Panama, N Eng | Med
306(18):1070-1076, 1982.

Clements, M. L., Oral rehydration ther-
apy, In: ‘‘New Developments in Tropical Medi-
cine,”’ pp. 63-68, National Council for Inter-
national Health, 2121 Virginia Ave NW,
Washington, D.C. 20037, USA, 1982.

Booth, I. W., et al., Oral rehydration ther-
apy: An issue of growing controversy, J Trop
Pediatr 28, 116-123, 1982.



CHAPTER 1V.

IMPACT

The abstracts in this section are of studies which attempted to measure the effect of
oral rehydration therapy on diarrheal disease morbidity and mortality and on the

nutritional status of the persons treated.

In these studies both methodological limitations and intervening sociocultural fac-
tors often confounded impact measurement. Among the former were poorly chosen
or nonexistent comparison groups, variable levels of training and expertisc on the
part of those administering oral rehydration interventions and often unreliable dis-
case and nutrition surveillance data. Intervening factors included widely varying en-
vironmental, cultural and socioeconomic characteristics.

Chatterjee, H. N., Control of vomiting in
cholera and oral replacement fluid, Lancet
2:1063, 1953.

Harrison, H. E., The treatment of diarrhea
in infancy, Pediatr Clin North Am 1:335-348,
1954 (sece No. 4).

Phillips, R. A., Water and electrolyte losses
in cholera, Fed Proc 23:705-712, 1964 (see No.
9).

Hirschhern, N., Decrease in net stool out-
put in chotera during intestinal perfusion with
glucose-containing solution, N Engl | Med
279:176-181, 1968 (see No. 12).

Nalin, D. R,, et al., Oral maintenance ther-
apy for cholera in adults, Lancet 2:370-372,
1968 (sce No. 13).

Pierce, N. F., ¢t al., Oral maintenance of

water-electrolyte and  acid-base balance in
cholera: A preliminary report, Ind | Med Res
56:640-645, 1968 (sce No. 15).

Pierce, N. F., et al., Effect of intragastric
glucose-clectrolyte infusion upon water and
clectrolyte balance in Asiatic cholera, Gastroen-
terology 55:333-343, 1968 (see No. 16).

69. Nalin, D. R., ct al., Reduction of main-
tenance intravenous {luid needs in cholera by
means of an oral therapeutic solution, J Paki-
stan Med Assoc 19:373-379, 1969.
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To determine whether oral therapy could
provide a safe and effective means of supplying
maintenance {luids, hospitalized persons with
uncomplicated cholera were treated with either
standard intravenous therapy or with intraven-
ous therapy followed by an oral rehydration
solution (composition, in mmol/l: Na+*-120,
K+-15, HCOjy-48, CI-72, citrate-13 and
glucose-110). Careful input-output balance
studies were performed, and IV and oral needs
were recalculated every four hours. The vol-
ume of oral fluid administered equaled the vol-
ume of stool and vomitus output.

Twenty-nine persons received initial IV hy-
dration, and 19 were then begun on oral ther-
apy as soon as they were alert enough to drink.
Both oral and oro- or nasogastric tube adminis-
tration were used. Tetracycline was given to
cach patient.

‘‘About one patient in 10’’ required contin-
ued IV therapy after oral hydration was begun.
Vomiting occurred with cqual frequency in
both treatment groups and ‘‘ceased as dehy-
dration and acidosis were corrected.”” Both
groups had a similar decrease in the rate of
stooling.

Oral therapy was shown to reduce the
amount of IV fluids necded by 80%. As an ad-
junct to cholera therapy a major advantage of
oral fluid is that the ingredients are inexpen-
sive, widely available, and do not require ster-
ile conditions for mixing.
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Pierce, N. F., et al., Oral replacement of
water and electrolyte losses in cholera, Ind J
Med Res 57:848-855, 1969 (see No. 21).

Bart, K. J., Pediatric cholera: Pathophysi-
ology and treatment, Pak Pediatr J 1:45-53,
1979 (see No. 22).

70. Cash, R. A., et al., Rapid correction of
acidosis and dehydration of cholera with oral

clectrolyte and glucose soiution, Lancet 2:549~
550, 1979.

To see if oral therapy alone could correct ini-
tial acidosis and dehydration caused by diar-
rhea, 5 persons with severe acidosis and mod-
erate dchydration admitted to a rural
treatment center were administered an oral re-
hydration solution closely resembling the
WHO-recommended formula. All 4 controls,
who had similarly severe diarrhea but who re-
ceived only occasional water and no intraven-
ous therapy in the 6 hours of study, as well as 4
of the 5 persons receiving oral therapy had V.
cholerae recovered from their stools.

Rapid correction of pH, specific gravity,
and hematocrit had occurred by 6 hours in the
oral treatment group. but there was no change
in controls. The results indicated that oral
fluid, even when given after marked acidosis
and modcrate dehydration have occurred, can
obviate the need for intravenous therapy.

Cash, R. A., et al., A clinical trial of oral
therapy in a rural cholera-treatment center,
Am ] Trop Med Hyg 19:6533-656, 1979 (see No.
23).

Mahalanabis, D., ct al., Intraperitoncal
fluid therapy in cholera and non-cholera diar-
rhoca, WHO 42:837-846, 1979 (see No. 83).

Biddulph, J., Standardized management of
diarrhoca in young children, Pediatr Indones
11:37-46, 1971 (sce No. 85).

Ludan, A. C., The efficacy of oral clectro-
lyte fluid in the therapy of diarrhea, J Philip
Med Assoc 49:243-252, 1973 (See No. 29).

71. Mahalanabis, D., et al., Oral fluid ther-
apy of cholera among Bangladeshi refugees,
John: Hopkins Med J 132:197-205, 1973.

An outbreak of cholera among war refugees
from East Pakistan (now Bangladesh) necessi-
tated the use of an oral rchydration solution to
treat dehydration in a situation marked by a
shortage of intravenous supplics, inadequate
treatment facilities, and few trained personnel.
Prior to intervention the diarrhea case-fatality
rate for these refugee camps had been esti-
mated at 30%.

An oral rehydration solution (composition,
in mEqg/l: Na+-90, Cl--60, HCOjy -30, and
glucose-121 mmol/l) was packaged in Calcutta
for use in the camps at a cost of (U.S.) 1 1/2
cents per liter. Sufficient quantities of potas-
sium were not available for inclusion in the so-
lution. Intravenous therapy was begun only in
the severe cases, and oral therapy was given for
further correction of deficits as well as for main-
tenance and replacement of continuing losses.
Antibiotics were given when available; normal
diet was resumed as soon as possible.

During the 8 weeks of the outbreak, 3703
persons were treated with an overall diarrhea
case-fatality rate of 3.6%. The case-fatality
rate was only 1% in a facility manned entirely
by trained personnel. Treatment failures were
usually related to inadequate fluid volume in-
take in patients supervised only by untrained
attendants. Although vomiting was common,
most persons retained enough oral fluid to sus-
tain hydration.

These results, obtained under most difficult
circumstances, demonstrated the simplicity
and cffectiveness of an oral rehydration pro-
gram and the dramatic effect such a program
can have on case-fatality rates caused by chol-
era.

72. Levine, G. M., et al., Role of oral in-
take in maintenance of gut mass and disaccha-
ride activity, Gastroent 67:975-982, 1974,

To determine whether negative nitrogen
balance or insufficient oral intake was responsi-
ble for atrophy and hypoplasia of the small in-
testine in fasted rats, one study group of rats
was given intravenous alimentation while a
second group of rats was given the same solu-
tion orally. After one week the intravenously-
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fed rats showed decreases in gut weight (22%),
mucosal weight (28%), mucosal protein
(35%), DNA (25%), and mucosal height as
compared to the orally-fed rats, Lower total in-
testinal malase (62%), sucrase (62%), and
lactase (44 %) contents were noted and the spe-
cific activitics of maltase and sucrase but not
lactase were also decreased. The proximal-
distal gradients of mass, protein, and DNA
were reduced in the intravenously-fed rats.

Caution must always be used in applying
results of animal experiments to humans.
However, data in this study indicated that the
physiologic responses related to food ingestion
arc important in maintaining small intestinal
mass, disaccharidase activity, and the proxi-
mal-distal gradient. Withholding of food dur-
ing diarrheal episodes, this study implied, is
likely to depress these physiologic functions
which would in turn impede food digestion and
absorption during recovery.

Mahalanabis, D., et al, Use of an oral glu-
cose-electrolyte solution in the treatment of
paediatric cholera—a controlled study, J Trop
Pediatr Environ Hith 20:82-87, 1974 (see No.
31).

73. Barker, W. H., Perspectives on acute
enteric  disease epidemiology and control,
PAHO Bull 9:148-156, 1975.

The article reviewed the epidemiology of
acute diarrheal discases in the developing
world. The clinical effectiveness and cost-
cffectiveness of oral glucose-clectrolyte therapy
in the treatment of diarrheal diseases were
described.

Barzgar, M. A., et al., Evaluation of the ef- .

fectiveness of oral rehydration in gastro-
enteritis in children under 3 years of age, West
Azerbaijan, Iran, 1977. (Presented to the Re-
gional Scientific Meeting on the Epidemiology
of Enteric Infections of the International Epi-
demiological Association, Alexandria, May
27-31, 1978) WHO Document: Ent Inf WP No.
18 (see No. 37).

De, S., Oral glucose-electrolyte solution in
the treatment of cholera and other diarrhoeas,
J Ind Med Assoc 65:230-232, 1975 (see No. 33).

74. Hirschhorn, N., ct al., Oral glucose-
clectrolyte therapy for diarrhea: A means to
maintain or improve nutrition, Am J Clin Nutr
28:189-192, 1975.

The relationship between repeated bouts of
diarrhea and the development of malnutrition
was cxplored. The rapid restoration of body
fluids, especially by use of oral rchydration so-
lution, and carly feeding could help alleviate
one of the principal causes of malnutrition.

Field trials using oral therapy to treat acute
diarrhea in children were encouraged in order
to study the potential effects of this therapy on
nutrition and mortality.

To implement a successful oral rehydration
program one should consider cultural attitudes
regarding diarrheal discase and its treatment,
the packaging and stability of the salts, the dis-
tribution of packets, and the cost.

Brotowasisto, et al., Rehydration pro-
gramme in Indonesia, Proceedings of the 5th Asian
Pacific Congress of Gastroenterology, Singapore,
1976, pp 488-490 (sce No. 95).

Bollag, U., Cup and spoon rehydration of
children with acute diarrhea, J Trop Ped Env
Child Hlth 23:268-270, 1977 (see No. 101).

Field, M., New strategies for treating wa-
tery diarrhea, (Editorial), N Engl ] Med 297:
1121-1122, 1977 (see No. 60).

Gracey, M., et al., ROSE system for treat-
ment of cholera dehydration (letter), Br Med f

1:839-840, 1977 (sce No. 104).

75. International Study Group, A positive
effect on the nutrition of Philippine children of
an oral glucosc-clectrolyte solution given at
home for the treatment of diarrhoea, Report of
a field trial by an international study group,
Bull WHO 55:87-94, 1977,

To assess the effect of a home-administered
oral therapy program on weight change during
diarrheal episodes, children less than 3 years of
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age with diarrhea in one rural Philippine vil-
lage received the WHO-recommended oral so-
lution while children similarly ill in a compara-
ble neighboring city received no oral therapy.
Nutritional information, including the need to
continue feedings during diarrheal episodes,
was given to families in both villages. IlI chil-
drenin both villages were initially examined by
the medical staff, were given non-specific anti-
diarrheal and antibiotic medications according
to local medical practices, and throughout ill-
ness were examined at home daily while the nu-
tritional cducation program was continued.
No routine stool culturing was done. Serial
weights were obtained during illeess and
weight surveys of nearly all community chil-
dren were done before and after the 7-month
study.

Children given oral therapy gained nearly
twice as much weight during an attack of diar-
rhea than did controls. The fluid was tolerated
well in children with mild or moderate diarrhea
with the exception of one child who may have
had glucose intolerance. Hospitalization was
not significantly reduced in the orally-treated
group. Analysis of weight gain over the period
of the study indicated an increase in the orally-
treated group, but this was not consistent
throughout the study (see abstract No. 79).

Since both communities received nutritional
and feeding instructions, the increased weight
gain per episode noted in the orally-treated
group was likely to be related to taking the
fluid. The fact that no impact was made on hos-
pitalization rates may be attributable to the
study design which was based on answers to
nutritional questions and not on the initiation
oi carly treatment of diarrhea,

Kielmann, A. A., ctal., Home treatment of
childhood diarrhea in a Punjab village, J Trop
Ped Env Child Hith 23:197-201, 1977 (see No.
106).

Lishnevsky, M. S., ct al., Oral rchydration
treatment benefits Lao children with diarrhea,
WHO Chron 31:421-422, 1977 (see No. 35).

76. Pal, S. C., Promotion of oral rehydra-
tion therapy in India, WHO Chron 31:470-71,
1977,

Oral therapy for cholera paticnts has saved
over $50,000 in parenteral fluid costs annually
at the Infectious Diseases Hospital in Calcutta,
India. Oral therapy was instituted as a result of
a study in which 92 % of moderately to severely
dehydrated patients were successfully main-
tained with frequent, small amounts of oral re-
hydration fluid (thus aveiding emesis prob-
lems). Oral therapy was publicized via mass
media and lectures and seminars for health
professionals, and the distribution of prepack-
aged glucose-clectrolyte powder for oral rehy-
dration was vastly increased, (600,000 packets
requested in India in 1975). Training pro-
grams were planned for doctors and paramed-
ics and studies were proposed to evaluate the
feasibility of delivering oral rehydration at the
village level.

Pierce, N. F., et al., Oral fluid—a simple
weapon against dchydration in diarrhoea,
WHO Chron 31:87-93, 1977 (see No. 36).

McCord, C., ct al.,, A successful pro-
gramme for medical auxiliaries treating child-
hood diarrhea and pneumonia, Trop Doc 8:
220-225, 1978 (see No. 117).

Sack, D. A., et al., Oral hydration in ro-
tavitus diarrhea: A double-blind comparison
of sucrose with glucose electrolyte solution,

Lancet 2:280-283, 1978 (see No. 65).

Thomas, K., et al., Oral rehydration ther-
apy in childhood diarrhea, a comparative
study, Indian Pediatr 15:791-796, 1978 (sce No.
39).

77. Cash, R. A., Oral therapy for diarrhea,
Trop Doc 9:25-30, 1979,

Based on an extensive and thoughtful review
of the world’s literature on oral rchydration,
the author concluded that effective, readily
available, safe, and inexpensive oral rehydra-
tion solution can decrease the morbidity, mor-
tality, and associated malnutrition of diarrheal
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diseases. Specifically, oral fluids can be used as
the sole treatment for mild to moderately dehy-
drated patients and can greatly reduce the vol-
ume of IV fluids used to treat severely dehy-
drated patients.

For casy distribution and to reduce the
chance of errors in concentration, one prepack-
aged solution for use in all ages was recom-
mended. Continued feeding during episodes of
diarrhea was encouraged, especially in breast-
fed infants. In cases of diarrhea in which stool
clectrolyte concentrations are lower than the
oral fluid electrolyte concentrations, additional
water intake may be required.

Oral therapy is effective in all but a small
percentage of persons with dchydration. The
major limitation is in the initial treatment of
persons with severe dehydration or shock, al-
tered state of consciousness, prolonged oligu-
ria, severe vomiting, and severe stool losses.

Nalin, D. R., ct al., Oral rehydration and
maintenance of children with rotavirus and
bacterial diarrhoeas, Bull WHO 57:453-459,
1979 (sec No. 40).

Nalin, D. R., et al., The problem of emesis
during oral glucosc-clectrolyte therapy given
from the onset of severe cholera, Trans Roy Soc
Trop Med Hyg 73:10-14, 1979 (sce No. 41).

78. Rahaman, M. M., ct al., Diarrheal
mortality in two Bangladeshi villages with and
without community-based oral rehydration
therapy, Lancet 2:809-812, 1979,

The authors designed and carried out a com-
munity-based oral rchydration program ad-
ministered without medically trained person-
nel in 2 socioeconomically and geographically
compazable villages in rural Bangladesh,

In the study village, 18 local residents were
sclected for training in basic nutritional con-
cepts and in the preparation and administra-
tion of the WHO-recommended ORS packet
and were provided ORS packets for distribu-
tion in timne of illness. A thorough community
oral rechydration education program was also
carried out. The second (control) village was
informed that oral therapy was available in the

nearby first village, but no education program
or local distribution network were established.
Neither village had qualified practitioners or
casy access to a treatment center.

Diarrheal discase surveillance and mortality
assessment were done by trained field workers
who visited each household on a regular sched-
ule. Families of persons whose deaths were at-
tributed to diarrheal discase were interviewed
by a physician, and a final review of the mortal-
ity assessment was made by an independent
group of physicians.

During the study period, no evidence of di-
arrheal discase epidemics was seen, and both
villages had comparable attack rates of diar-
rheal diseases. Oral therapy was given to 80%
of the study village cases identified and to 30 %
in the control village. Only 3% of those with
diarrhea in the study village took more than 2
packets of ORS per episode and only 2% of
those in the control village took more than one
packet. The case-fatality rate for diarrheal dis-
eases was significantly higher in the control vil-
lage (2.4%) vis-a-vis the study village (0.5%)
with the maximum difference in rates seen in
infants,

This study indicated that an oral rehydration
program whici includes vigorous educative ef-
forts and fosters a spirit of active community
involvement can have a significant impact on
diarrheal disease mortality.

Fazil, et al., Treatment of children with di-
arrhea with UNICEF’s oral rehydration salts
in rural areas by midwives. (Unpublished Docu-
ment), (sce No. 42).

Hirschhorn, N., The treatment of acute di-
arrhea in children: an historical and physiolog-
ical perspective, 4m J Clin Nutr 33:637-663,
1980, (see No. 1<),

79. Internatioaas “indy Group, Beneficial
effects of oral ele..\vivie-sugar solutions in the
treatment of children’s diarrhea, Part 1) Stud-
ies in two ambulatory care clinics J Trop Ped
27(2):62-67, 1981.

In a continuation of a previous study of the
effect of oral therapy on the nutrition of Fili-
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pino children, a treatment center in one rural
village was provided the WHO-recommended
glucose oral solution while a treatment center
in a second, similar village dispensed an identi-
cal solution except that sucrose was substituted
for glucose. The solutions contained equal
weights of glucose and sucrose, yielding glu-
cose concentrations of 111 mmol/l and 56
mmol/l, respectively.

The investigators followed the methodology
of the previous study (see abstract No. 75)
which included medical staff evaluation of all ill
children reporting to the treatment clinics and
daily home visits during illness by the staff in
order to continue education and encourage
maintenance of a regular diet. Weights were
monitored during illness and community-wide
weight surveys were made four times annually
with results compared to Philippine median
standards.

Data from the current and previous studies
showed no overall decrease in hospitalization
or mortality with the oral therapy program.
However, decreased rates of hospitalization
and mortality from dehydration due to insuffi-
cient fluid intake were demonstrated. As found
in the previous study, there were weight gains
across individual episodes of diarrhea, even
prolonged ones. Although the carlier report in-
dicated greater weight gain over a period of
months in children reeeiving oral therapy, no
long-term effects on weight gain were shown at
the conclusion of the second study. Use of non-
specific anti-diarrheal agents was of no benefit
and, although the overall outcome was compa-
rable, treatment with the sucrose solution did
result in a 25% greater duration of diarrhea.

In treating over 1600 episodes of diarrhea of
unspecitied ctiology, the study showed that
oral therapy administered under close supervi-
sion with intensive follow-up can be used safely
and widely. The long-term cffects on nutrition
are diflicult to assess and may be influenced by
gereral cconomic conditions, unemployment,
food shortages, natural disasters, and the qual-
ity of nutritional instruction. The impact of
oral therapy on hospitalization and mortality
rates may be greater when family-based home
treatment programs are instituted emphasiz-

ing early use of oral therapy.

80. International Study Group, Beneficial
effects or oral electrolyte-sugar solutions in the
treatment of children’s diarrhea, Part 2) Stud-
ies in seven rural villages J Trop Ped
27(3):136-139, 1981.

The final portion of this study on the cffec-
tiveness of an oral rehydration program mea-
sured the acceptance, understanding, and use
of oral therapy on the part of the mother and its
impact on children in 7 comparable, rural Phil-
ippine villages.

ORS packets were distributed directly by
trained health workers to people in the commu-
nity, by-passing the government health cen-
ters. Information about oral therapy was ini-
tially disseminated at community meetings,
and several community members received on-
the-job training to dispense the solution and re-
lated information. Packets of the WHO-rec-
ommended solution were used. Several types
of bottles were used as standard containers for
volume measurements. Surveys detailing de-
mographic information and knowledge, atti-
tudes, and practices concerning treatment of
diarrhea were carried out before and after the
study. During the study, mothers whose chil-
dren reported to the community worker were
interviewed with regard to their child’s diar-
rhea and oral rehydration treatment.

No comparable comparison villages were
available to measure the impact of oral therapy
on hospitalization rates. Use of oral therapy,
both by episode and in total, by community in-
creased during the study while the practice of
fasting children during diarrheal episodes de-
creased. The surveys showed that the over-
whelming majority of mothers accepted oral
therapy and almost all could repeat the direc-
tions for mixing the oral solution correctly.
Onec-third of the children with diarrhea were
not seen by village workers but some of these
reecived oral therapy through neighbors. Half
of all episodes were treated with antimicrobials
and non-specific drugs.

Oral rchydration therapy was well accepted
in these communities, and the village mothers
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With a modicum of training, mothers can give life-saving ORT in the home.
(Photo: D. Mack, Save the Children)
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demonstrated the ability to prepare the solu-
tion properly.

Several obstacles to an effective oral rehy-
dration program were identified. Program im-
pact, as measured by usage rate and volume of
intake, may be related to the level of enthusi-
asm and interest displayed by the primary
health care worker. Local factors such as access
to medical therapeutic agents may also play a

role in acceptance of oral therapy.

Nalin, D. R., et al., Comparison of low and
high sodium and potassium content in oral re-
hydration solutions J Pediatr 97(5):848-853,
1980, (see No. 68).

Taylor, P. R., et al., Oral rehydration ther-
apy for treatment of rotavirus diarrhea in aru-

ral treatment center in Bangladesh Arch Dis
Child 55(5):376-379, 1980, (see No. 45).

Second Edition Abstracts

By 1980, many workers were reporting dramatic decreases in hospitalization and
intravenous therapy as a result of the routine use of ORT. On the field level, less
precise impacts were observed in refugee settings. Some early studies also showed
ORT improved nutritional status when used on the village level.

Although much work remains to be done, over the past three years an explosion of
studies has more clearly revealed positive impacts of large-scale ORT use on diar-
rhoeal mortality and nutritional status. Additionally, some investigators have con-
sidered the cost-effectiveness of ORT, the use of alternative delivery and promo-
tional strategies and have examined the extent of ORT use worldwide.

200. Lozoff, B., et al., Infection and disease

in south Indian families: Beliefs about child-
hood diarrhea, Human Organization 34(4), 1975.

This interesting article contrasted the allo-
pathic, biomedical notions of diarrheal discases
and dehydration to those of a tradition-directed
culture in south India.

After observing the reticence of the local
population (Tamil) to seck hospital treatment
for dehydrating diarrhea, the authors inter-
viewed fifty-six families in Vellore, India in or-
der to better understand their beliefs about
childhood diarrhea and dehydration. Diar-
rhea, they found, is thought to be a problem of
individual physiology that can be cured by die-
tary manipulation. Vellore families commonly
helieve that diarrhea is caused by the excessive
ingestion of foods classified as ‘‘hot”’. Excess
“heat in the body’’ is therzfore countered by
cating ‘‘cold’’ foods. Diarrhea resolves when
the proper balance of “*hot’’ and ‘“‘cold’ is re-
stored.

Local Western-trained physicians fre-
quently use ‘‘sugar water’’ for treating diar-
rhea, a practice antithetical to the families’ be-
liefs because, in south India, sugar is thought
tobea ‘*hot’’ food. In order to make ORT cul-
turally acceptable, the authors suggested sub-
stituting honey, a “‘cold’’ food, for sugar.

The survey also disclosed that the people do
not believe dehydration to be a complication of
diarrhea. Instead, it is felt to indicate a state of
pollution that requires ritual purification. The
cure for dehydration is through chants (ma-
tram) recited by traditional medical practition-
ers (vaidyars) or special chanters (manthram-
karan) and by means of a special thread-tying
procedure,

In light of these findings the authors sug-
gested the most effective way to achieve rehy-
dration would be through the vaidyars or man-
thramkaran, who are generally the first to sce
the severely dehydrated child. An ORT regi-
men could be prescribed and administered by
the vaidyar or manthramkaran in addition to
his purifying chant.
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“‘Pinch-and-scoop.’’ (Photo: 1YHO).

Household measures. (Photo: M. L.
Clements, U. Md. Medical School).

Locally~-made spoon.
(Photo: Hesperian Foundation).

Double-ended plastic spoons.
(Photo: TALC).

Simple salt/sugar (SSS) solutions can be prepared using various techniques.
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Home preparation of ORT
solfution. (Photo: PAHO).

Prepackaged ‘‘complete
Sormula’’ ORS.
(Photv: WHO).
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This study demonstrated that although both
south Indian families and Western medicine
recognize that diarrhea and dehydration are
problems, they differ on their understandings
of causation and therapy. The authors sug-
gested therapeutic combinations be found
which satisfy the requirements of both Western
medicine and the prevailing local cultural be-
liefs.

Shyamsunder, P., Oral hydration therapy
in the management of cholera and other diar-
rhoeal diseases, Antiseptic (India), 74(10):633-
638, 1977.

201. Cutting, W.A.M., et al., Can village
mothers prepare oral rehydration solution?,
Trop Doc 9, 195-199, 1979.

To determine the accuracy with which
mothers prepare oral rehydration solutions in
the home, the authors conducted two field
studies in india and Trinidad comparing
‘*pinch-and-scoop’’ and standard ORS packet
methods.

In the first study, mothers whose children
had diarrhea were shown how to take a two-
finger-and-thumb pinch of salt. Multiple
pinches of salt were weighed on standard labo-
ratory scales to find their average weight.
Three grades of salt were used in India—crude
salt, crushed crude salt and refined salt. In
Trinidad, two varieties of refined salt were
used.

In India, a total of 358 salt pinch samples
were weighed. The mean pinch size was (in
grams) 1.63 with crude salt, 1.97 for crushed
crude and 2.27 for refined. In contrast, the
mean pinch size for Trinidadian mothers using
both varieties of refined salt was 0.96 grams (97
samples). The range of weights was very wide
as were variations between and within sub-
jects. The authors hypothesized factors such as
type of salt, granule size, relative humidity,
perspiration on the hand, finger size, personal-
ity traits and cultural differences regarding the
use of hands explained the variability.

In the standard ORS packet study 78 rural

Indian mothers were instructed to fill a com-
mon household water pot (*‘chembu’’: volume
906 ml.) with water and to add to it the contents
of one ORS packet. Twelve mothers who pre-
pared the solutions under supervision served as
“controls’’.

When the packets were correctly dissolved in
the ‘‘chembu’’, the sodium concentration was
about 102 mmol/l. The mean sodium concen-
tration of solutions prepared by the 66 unsu-
pervised mothers was 120 mmol/l with a range
of 39-510 mmol/l. By comparison, the solu-
tions prepared by the supervised ‘‘controls’
had both a lower mean (105 mmol/l) as well as a
reduced range of sodium concentration
(61-163 mmol/l). Overall, 83% of the unsu-
pervised mothers mixed the solution to within
40 mmol/l of the “‘correct’’ value.

The authors concluded that, with proper
training, rural Indian mothers were able to
prepare oral rehydration solutions within rea-
sonable limits using pre-packaged ORS pack-
ets and domestic vessels. The simple hand
measurement technique for measuring salt,
however, was too inaccurate to be recom-
mended for field use. In any case, the authors
added, careful practical training in a culture-
specific manner is a sine qua non for home ORS
preparation.

(Note: This study was reported earlier in a let-
ter to Lancet. See abstract No. 103.)

202. Roberts, A. B., et al., Cholera in the
Gilbert Islands II. Clinical and laboratory find-
ings, Am J Trop Med Hyg 28(4):685-691, 1979.

The authors described a 1977 cholera epi-
demic which caused 585 hospital admissions
and about 300 outpatient consultations over a
two-month period in Tarawa, Gilbert Islands.
ORT was used extensively.

Upon presentation, all cases were examined
and their degree of dehydration assessed. All
those with clinically evident dehydration as
well as all children below 5 years of age were
admitted to hospital. The rest were treated as
outpatients. Nutritional status was assessed in



all children below 5 years of age. Forty-two
percent of those admitted were normally hy-
drated, 31.4% mildly (up to 5% loss of body
weight), 18.4% moderately (between 5 and
10% loss of body weight) and 8.3% severely
dehydrated (more than 10% loss of body,
weight).

Both outpatients and mildly dehydrated in-
patients were treated with ORT alone. Others
were begun on IV therapy, then switched to
ORT once initial rehydration was achieved.
Oral tetracycline was administered routinely.

ORT consisted of alternate volumes of a
homemade salt/sugar solution (2.5% table
sugar and 0.3% table salt) and ‘‘moimoto’’ —
water from a seven-month old, immature coco-
nut. Moimoto is a hypotonic solution contain-
ing high concentrations of potassium (about 4
mmol/l), and carbohydrates (mainly glucose
about 220 mmol/l), in addition to low concen-
trations of sodium, calcium, magnesium and
amino acids. All patients were encouraged to
drink the maxium amount of fluid they could
tolerate every hour. Fluid balance charts were
kept for cach patient. Once formed or semi-
formed stools were passed patients were dis-
charged.

One hundred and cighty-three (31.3%) pa-
tients required IV fluids. Adults received an
average of 8.1 litres IV over 1.6 days; children
below 12 years were given a mean of 4.2 litres
over 1.5 days. There were 8 deaths, all among
hospitalized cases (case-fatality rate = 1%).
Six of the deaths were due to unresponsive cir-
culatory failure, one to renal failure and one to
probable fluid overload. No deaths were specif-
ically reported among the exclusively orally re-
hydrated patients. Of 61 cases below 5 years
admitted to hospital, 28 (46 % ) had weight-for-
age values below the 80th percentile (Harvard
standard). According to a recent survey, how-
ever, only 15% of Gilbertese underfives fell be-
low the 80th percentile, leading the authors to
assume malnourished children were 3 to 4
times more likely to suffer cholera.

The authors concluded coconut water, alter-
nated with a salt/sugar solution, comprised a
successful ORT regimen. Among the Gilbert-

ese, noted the authors, coconut water
(moimoto) was not only universally acceptable
but was used as a reward for drinking an equal
volume of the less palatable sugar-electrolyte
solution,

Finally, ORT was judged safe and effica-
cious, even when delivered by hastily trained
volunteer and paramedical workers receiving a
minimum of supervision.

203. Isaza, P., et al., A diarrheal disease
control program among Nicaraguan refugee
children in Campo Luna, Honduras, Bull Pan
Am Hith Organ 14(4):337-342, 1980.

In this uncontrolled field trial, 71 mildly to
moderately dehydrated Nicaraguan refugee
children with acute diarrhea were treated with
the WHO-recommended oral rehydration so-
lution (ORS) by mothers trained and super-
vised by nurse auxiliaries in a refugee camp in
Honduras.

Fifty-two of the 66 (79%) patients finishing
the study were discharged completely asympto-
matic and fully rehydrated. Thirteen (20%)
were discharged completely rehydrated but
with diarrhea or vomiting persisting. One pa-
tient, who presented with severe dehydration,
was referred to hospital for IV therapy. An av-
crage of 1.3 liters of ORS were consumed by
cach patient. The mean duration of treatment
was 3.1 days. The duration of treatment and
the duration of diarrhea before admission were
significantly associated with the number of de-
hydration symptoms identified by the auxiliary
at initial presentation, (p less than 0.05).

The results indicated that health auxiliaries,
with a minimum of training, can reliably diag-
nose diarrheal dehydration and that mothers
can successfully deliver ORT to their children
in emergency field settings when given proper
instruction and adequate supervision.

204. Chen, L., et al., Village-based distri- -
bution of oral rehydration therapy packets in
Bangladesh, Am J Trop Med Hyg, 29(2): 285-
290, 1980.
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The authors studied a rural Bangladesh pop-
ulation over a four-month period to assess the
short-term impacts of a community-based
ORT program. The study area, served by the
ICDDR,B treatment center at Matlab, was di-
vided into two groups: an experimental popu-
lation of about 157,000 received ORS packets
through some 160 female village workers while
a neighboring area of about 134,000 served as
an comparison group. :

The village workers in the experimental area
were given two half-days of training on diar-

rheal diseases and ORT and were supplied

one-litre size ORS packets and one-litre vol-
ume bottles to ensure accurate mixing. The
packets, which cost approximately US$0.05 to
produce locally, conformed to the WHO-rec-
ommended formula except that sucrose was
substituted for glucose in a 2:1 ratio.

During routine, daily household visits, the
workers explained ORT to the mothers,
showed them how to obtain one-litre volumes
using houschold measures and distributed the
ORS packets free of charge. Workers in both
experimental and comparison areas main-
tained log books. Those of the workers in the
experimental area included number of ORS
packets received, number of diarrheal cases en-
countered and number of packets used per epi-
sode.

Log books, packets and samples of oral solu-
tions prepared by both village workers and
mothers were examined on a random-sample
basis throughout the study. Additionally, rec-
ords at nearby Matlab hospital were screened
to identify any diarrheal admissions from ei-
ther the experimental or comparison popula-
tions.

Periodic village-level interviews indicated
acceptability of the packets, and of ORT in
general, was high. Over 33,000 packets were
distributed over the four-month period. Dur-
ing the peak months of July and August, cach
worker delivered an average of 70 packets per
month, about 1.26 packets per episode for all
ages.

Although variations by weight of the locally
packed ingredients were found to be within ac-

[

ceptable limits, the electrolyte concentrations
of solutions prepared in the villages tended to
vary. The workers prepared solutions which,
on the average, had satisfactory compositions
but those prepared by the mothers were signifi-
cantly more dilute. None of the samples were
markedly hyper-concentrated.

Compared to the same period a year pre-
vious, the experimental group had a substan-
tially lower rate of hospital visits (8.2/1000
population in 1977 vs. 4.5/1000 in 1978) but so
did the comparison group (14.3/1000 vs. 12.0/
1000). Adjusting, the authors found the reduc-
tion was significantly greater (29%) in the ex-
perimental group (z = 2.66, p less than 0.01).
Secondly, by comparing the ORS distribution
data to hospital admissions over the peak
months of July and August, the authors esti-
mated that for every casc presenting to the
Matlab hospital, 47 cases had been treated in
the field. They also noted that 56 % of hospital-
ized patients had previously rececived ORT in
the field, a figure they interpreted as “‘actual
coverage’’. Coverage may have been higher,
however, because many hospitalized patients
may have bypassed the village workers and
come directly to the hospital.

The authors concluded that a village-based
ORS distribution program, with local ORS
production and a rminimum of training for pri-
mary care workers, can achieve relatively high
effective coverage and substantially reduce di-
arrheal hospital admissions over the short-
term.

Recognizing the limitations of this study, the
authors called for other longer, more detailed
investigations that would examine other ex-
pected program outcomes, such as improved
child feeding practices and nutritional status
and reduced diarrheal mortality.

205. Rahaman, M. M., et al., A review of
findings on the impact of health intervention
programmes in two rural :reas of Bangladesh,
Special  Publication No. 11, International
Centre for Diarrhoeal Disease Research
(ICDDR,B), Box 128, Dacca, Bangladesh,
November, 1980.
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In this paper the authors provided a useful
overview of the major health problems in
Bangladesh, briefly reviewed the history of the
ICDDR, B and described some selected village-
level PHC interventions recently undertaken
by the Centre.

It was principally to combat diarrheal dis-
eases, the major cause of death in Bangladesh,
that the ICDDR,B was created in 1960. The
Centre’s mission has since evolved from testing
cholera vaccines to providing facility-based
treatment for diarrheal cases and, most re-
cently, evaluating various approaches to deliv-
ering selected PHC services on the village
level. Throughout the 1960's and 1970’s the
Centre played a pivotal role in the development
of ORT. At the Centre’s two field stations at
Matlab and Teknaf, the problems of delivering
ORT to the country’s largely inaccessible ru-
ral population have also been systematically
addressed. The findings indicate that case pre-
vention will be difficult until overall so-
cioeconomic development and massive im-
provements of water and sanitation infra-
structures take place but that improved case
treatment now provides a feasible strategy for
controlling diarrheal diseases.

Reliance on fixed facilities to deliver ORT,
however, limits coverage due to geographic
factors. Figures from the Centre’s Teknaf field
station, for example, showed diarrheal mortal-
ity was significantly reduced only in the popu-
lation living within a four-mile radius of the fa-
cility. Alternative outreach schemes, therefore,
aimed a distributing locally made ORS packets
at the houschold level, have been systemati-
cally evaluated. Delivery approaches have in-
cluded female PHC workers, traditional heal-
ers, family ‘‘depot holders’” and ‘‘bari”’
(extended family compound) mothers.

The findings to date in Matlab and Teknaf
have led the authors to conclude: 1) that diar-
rheal cases can be successfully managed by
basically-trained lay persons with little or no
medical supervision, and 2) permanent facili-
ties are not essential for case treatment. Based
on these and other experiences, the Bangla-
desh Ministry of Health and Population Con-
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trol, in consultation with ICDDR,,B, launched
a nationwide ORT programme in 1979.

Further impacts on diarrheal diseases, stated
the authors, will depend on educational efforts
which are carefully adapted to social and cul-
tural factors. The Centre plans to develop bet-
ter survillance and evaluation techniques
which will allow the impacts of such efforts to
be more precisely measured.

206. Rohde, J. E., et al., Elementary-
school pupils as health educators: role of school

health programmes in primary health care,
Lancet 1:1350-1352, 1980.

Observing that most developing countrie
devote more resources to education than to
public health, the authors carried out an
action-oriented health education program
aimed at modifying health-related behavior in
rural villages in Central Java, Indonesia.
Among other topics, five half-hour lessons on
diarrhea were given to rural schoolteachers by
local health center stafl as the first step of the
training program. After the lessons, the teach-
ers used illustrative posters, stories and lesson
guides to teach their pupils. As homework, the
pupils then used aides found close to the school
to ‘‘demonstrate’’ the lessons to their parents
and neighbors.

To assess the impact of the lessons on modi-
fying health-related behavior, a knowledge-at-
titude-practices (KAP) survey on diarrhea was
administered before and six months after the
program to 10% of the population served by
the participating rural schools. A comparison
of the survey results indicated a substantial im-
provement in knowledge, both of appropriate
treatment and of when diarrheal cases should
be referred. In the pretest it was found that only
3% knew extra fluid was needed for diarrheal
patients; after education, the post-test indi-
cated this had increased to 70%. Where none
initially knew how to prepare oral rehydration
fluid, after the program the figure was 70%.

The authors concluded that elementary
school teachers and pupils are an effective con-
duit for community health education efforts.
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A possible threat to the validity of these find-
ings, however, was the fact that the number
pretested was much larger than the number
post-tested (47); those who were not interested
or who learned nil may have dropped out of the
program.

207. Rowland, M.G.M., et al., The effect
of early glucose-electrolyte therapy on diar-
rhoea and growth in rural Gambian village
children, J Trop Ped 26(2):54-57, 1980.

To examine the effects of ORT on height
and weight gain and on p.evalence of acute di-
arrhea, the authors performed a three-month
controlled study m a rural Gambian village.

Twenty-one children, ages 4-1/2 to 24
months, were arbitrarily divided into study
and control groups by a road bisecting the vil-
lage. The mothers of the ten study subjects
were visited each day by a village ficld worker
to ascertain the prevalence of diarrhea. When
diarrhea was detected, the mother was given a
one-liter supply of glucose-clectrolyte mixture
for her child (composition, in mEqg/l
Na+119.4, K+24.1, C1-95.9, HCO;3; 47.6
and glucose 111 mmol/l). This was replaced as
necessary on a daily basis. No attempts were
made to influence mothers’ decisions to seck
treatment at a nearby clinic. When the 11 chil-
dren in the control group attended the clinic for
diarrhea, they received the same treatment as
the study children.

The authors examined the effect of ORT on
height and weight gain and on prevalence of
diarrhea in the two groups. Although no sex
differences were noted, the two groups were
significantly different in age (study group
mean = 10.8 months, control group mean =
16.9 months); an age-correction factor, based
on past local surveys, was utilized to compare
age-specific diarrheal prevalence between the
two groups.

No significant differences were noted be-
tween the groups with respect to either length
or weight increases. However, the study group
_suffered fewer ‘‘clinic days’’ of diarrhea than
did controls (p less than 0.05). Mean daily con-

sumption of ORS among cases in the study
group was 285 ml. (standard deviation + 185
ml)..

In retrospect, the authors questioned the use
of a glucose-electrolyte solution with such a
high sodium content, although no cases of hy-
pernatremia occurred. They attributed this to
the overall low nutritional status of the children
and to the almost complete absence of reconsti-
tuted milk formulas in this community. They
further speculated that malabsorption may
result from the poor nutritional status and may
have precluded any differences in weight gain.

Because referral rates and the treatment
given in the clinic were equivalent for both
groups, the authors concluded domicilary
ORT use did not affect growth but did reduce
diarrheal prevalence as indicated by ‘‘clinic
days’’. However, a household survey showed
study children had experienced ‘‘numerous
short episodes of diarrhea,’’ lasting only one or
two days, for which home ORT had been pro-
vided. It may be, therefore, that early ORT
use reduced the severity and duration of diar-
rhea but not the number of episodes per se.

Although this study was interesting and well
carried out, larger sample sizes and a longer
period of observation may be required to mea-
sure growth impacts due to early use of ORT.

208. Egemen, A., et al., A study of oral re-
hydration therapy by midwives in a rural area
near Ankara, Bull WHOQ 58(2):333-338, 1980.

To determine the effectiveness and accept-
ability of ORT on the village level, the authors
performed a controlled operational trial over a
sixteen-month period in Etimesgut, Turkey.

Twenty-three villages, cach served by a gov-
ernment health station, were selected for
study. The villages werc matched for various
socioeconomic variables and divided into ex-
perimental and control groups. After appropri-
ate training, nurse-auxiliary midwives, one of
whom was assigned to cach health station, in-
structed mothers in both groups about the se-
riousness of diarrheal diseases and the im-
portance of centinued Dbreastfeeding and



ULIMPACT L e 93

administration of liquid feeds, especially
‘“‘ayran’’ (mixed yoghurt and water) during
diarrhea. Mothers in both groups were asked
to report all cases of diarrhea in their children
to the midwives. In both groups, the midwives
measured weight for age of all children 0-4
years of age both before and after the 16-
month study.

Although all the midwives were trained to
recognize and treat diarrheal dehydration,
only those in the experimental group were pro-
vided WHO-recommended ORS packets.
They were then asked to instruct the mothers
on how to prepare and use ORT when they
brought their children with diarrhea to the
health stations or when they detected cases dur-
ing monthly home visits, which were made by
the midwives in both study areas. Cases in the
control group were not given ORT. In both
groups, midwives took rectal swabs for labora-
tory analysis and, using WHO treatment
guidelines, diagnosed and referred all moder-
ate or severe cases to the physician in the near-
est health centre.

Over the study period, 62.3% of the 1,237
children studied experienced one or more diar-
rheal episodes; 39.1% had 1 or 2 episodes,
15.7% had 3 or 4 and 7.5% had 5 or more. The
midwives detected 65.3% of these during the
home visits while the rest were reported by the
mothers. There were no significant differences
in age distribution, duration before reporting,
etiology or severity of cases between the
groups. In the experimental group, however,
the midwives referred only 3.8% (14/369) of
the diarrhea cases to health centers while the
figure in the control group was 33.8% (98/
290). Duration of diarrheal episodes was also
significantly shorter in the experimental
group—2.6 days vs. 5 days in the control
group. Thirdly, children in the experimental
group were found to have gained significantly
more weight for age over the 16 months. An-
other significant difference was found in antibi-
otic use; in 76.5% (222/290) of detected cases,
mothers in the control group had given their
children antibiotics compared to only 8.9%
(33/369) of the experimental mothers.

The authors concluded home use of ORT is
both safe and feasible when carried out under a
PHC worker’s supervision. Field observations
also led them to state that ORT had achieved
widespread acceptance by mothers and that its
efficacy may have led to the drop in habitual
antibiotic use among experimental group
mothers. They attributed the greater weight
gain observed in the experimental group to im-
proved appetite which, in turn, resulted from
earlier water and electrolyte replacement.

Several methodological questions must be
clarified before these results can be general-
ized. The treatment modality used by mid-
wives in the control group was not clearly de-
scribed. Because the only cases recorded were
those reported by the mothers or actually en-
countered by the midwives during monthly vis-
its, the validity of the incidence figures is ques-
tionable. Children’s heights and weights, the
authors stated, were measured only twice—be-
fore and after the 16-month study period—and
not on a monthly basis. The reliability of these
measurements cannot be assessed from the
available data. The author’s assertion that the
experimental children, on the average, gained
more weight per month is therefore unsub-
stantiated. Also, the reliability with which ei-
ther the midwives or the mothers prepared the
oral solutions was never determined. Finally,
acceptability of ORT is difficult to assess with-
out knowing the number of ORS packets used
by both midwives and mothers at the domici-
lary level.

209. Oberle, M., et al., Diarrheal disease in
Bangladesh. Epidemiology, mortality averted
and costs at a rural treatment center, Intern |
Epid, Oxford Univ Press, 9(4):341-348, 1980.

In this careful study the authors analized
1975 data from the ICDDR, B treatment centre
in Matlab, Bangladesh to determine the cost-
effectiveness of rehydration therapy for treat-
ing diarrheal diseases. In addition 10 hospital
records, the authors reviewed routine demo-
graphic surveillance data collected by
ICDDR,B village health workers serving the
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catchment area. Based on this information,
they prepared both minimum and maximum
estimates of the mortality averted by the hospi-
tal, the cost of averting this mortality, and the
effect of the hospital in reducing both the gen-
eral and diarrhea-specific mortality in the sur-
rounding population. The cost per death
averted was reported for each type of pathogen
isolated and by age groups.

According to the center’s 1975 criteria, only
patients judged to have lost 5% or more of their
body weight were admitted to hospital, where
they were treated with intravenous and oral
fluid therapy and with sclected antibiotics.
Less dehydrated patients were treated with
ORT in the outpatient department.

The authors estimated both the minimum
and maximum numbers of deaths averted by
rchydration therapy based on a combination of
historical observations and clinical indices at
admission. The minimum, or conservative, cs-
timate assumed that 80% of all patients who
were in shock at admissiorn (i.c., no obtainable
blood pressure) or whose degree of dehydration
involved loss of 10% or more of normal body
weight, would have died without hospital treat-
ment. The maximum estimated was made by
adding to these other patients whose risk of
death increased with degree of dehydration at
admission and with increasing purging rates.

Taking into account the costs of personnel,
oral and intravenous fluid, other medicines,
speedboat and auto transport and mainte-
nance, the authors estimated the daily inpa-
tient treatment cost at US$11.00. Amor-
tization of equipment, the village-based
surveillance system and outpatient depart-
ment costs were not included in the calcula-
tions. By multiplying number of hospital days
by the cost per day, total costs were then calcu-
lated according to age group and, when iso-
lated, type of enteric pathogens. The cost per
death averted was then calculated for c..ch age
and ctiological category.

A total of 1,964 acute diarrheal cases from
Matlab were admitted to the field hospital in
1975. Enteric pathogens were isolated in
33.7% of these. The authors estimated be-

tween 435 and 924 deaths were averted by re-
hydration therapy at a cost of $38-$81 (min-
max) cach. Mortality from cholera was the
least costly to avert while that caused by shigel-
losis was the most expensive. Cost breakdown
by age ranged from $30~$53 per death averted
for those between 5-14 years of age to
$41-$244 per death averted for children less
than one year of age.

Overall crude mortality in the treatment
center’s catchment area was lowered by ap-
proximately 7%-15% thru rehydration ther-
apy. For all types of diarrhea, between 26%
and 42% of expected deaths in Matlab were
averted; for ‘‘acute watery diarrhea’’ the range
was 81%-90%.

The cost of operating the Matlab center was
approximately US$125,000 in 1975 or
US$0.14 per capita.

The authors concluded that simple rehydra-
tion therapy is a highly cost-effective means of
reducing diarrheal mortality. They further
speculated that a community-based rehydration
programme could be even more cost-effective.

Although highly impressive, these findings
cannot be easily applied to other area.. because
the method is based on clinical prognoses
which necessarily would vary with diarrheal in-
cidence and etiology, geographic and host fac-
tors as well as with different types of health care
systems.

210. Mobarak, A. B., et al., Diarrheal dis-
ease control study, May through October
1980, Cairo, Egypt, Ministry of Health Rural
Health Dept., Strengthening Rural Health Delivery
Project, (51 pages) 1980 (available through
Westinghouse Health Systems, Inc., Colum-
bia, MD, USA).

The authors reported the results of a six-
month study (May-October, 1980) in Egypt
on the use of oral rehydration therapy to reduce
child mortality from diarrhea. The six-cell de-
sign study (two control and four ‘‘treatment’’
cells) included 11 villages with a total popula-
tion of 200,000. WHO-recommended ORS in
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sealcd packets was distributed to homes and
made available commercially in two cells, while
sugar/salt was given for home preparation and
in prepackaged mixtures in the other two treat-
ment cells. Data were collected from heusehold
surveys, ingredient and utensil surveys, labora-
tory analysis of home-prepared ORS solutions,
mortality surveys, verbal autopsy reports and
treatrnent and referral records.

Results indicated that accuracy of measur-
ing salt, sugar, and water improved during the
study and the sodium content of homemade
ORT solutions in all treatment cells closely ap-
proximated expected concentrations. Mortal-
ity rates of children between one month and
five years of age in the two control cells and in
those where ORS was available mainly from
commercial sources did not change signifi-
cantly between 1976-79 and in 1980. Where
ORS was distributed to homes, mortality fell
from 18.9 to 11.2 per 1,000 population below 5
years. Where sugar and salt was prepared at
home, mortality fell from 17.7 1o 10.3 and
where prepackaged sugar and salt was distrib-
uted to homes, mortality declined from 23.4 to
9.3. These three drops in mortality of 40-60%
were statistical'y significant (p less than 0.05).
Diarrheal deaths were 50% lower in the ORS
home distribution and in the two sugar/salt
cells than in the two control cells. Eighty-three
percent of a sample of the deaths (50) consulted
physicians but only 42% were given fluids;
76% received too small a quantity of ORT.
The cost per death averted ranged from $52 in
the sugar/salt home prepared cells to $691 in
the control cells, In the ORS home-distributed
cells it was $104.

These results were impressive but monitor-
ing over a longer period would yield a better

sense of ORT program impacts.

211, Black, R. E., et al., A two-year study -

of bacterial, viral and parasitic agents associ-
ated with diarrhea in rural Bangladesh, J Infect
Dis 142:660-664, 1980.

Over a two-year period, the authors con-
ducted an exhaustive ctiological study of diar-

* rheal cases presenting to the ICDDR,B’s field

hospital in Matlab, Bangladesh. The fre-
quency, severity, and scasonality of disease as-
sociated with enterotoxigenic Escherichia colt
(ETEC), rotavirus, Vibrio cholera, V. parahaemo-
Wticus, Shigella, Salmonella, E. histolytica, G.
lamblia and other, non-specific organisms,
were described.

In Years 1 and 2, respectively, 43% and
41% of all patients were children less than two
years of age; 22% cach year were children 2
through 9 years old and 35% and 37% were
over 10 years of age.

Regardless of ctiology, patients with no or
mild dehydration were treated with the WHO-
recommended oral electrolyte solution. Other
patients, judged to have moderate or severe de-
hydration upon admission, were given initial
IV treatment to replace fluid deficits and then
switched to the WHO-recommended oral solu-
tion for maintenance therapy. In Year 2, 40 g.
sucrose/liter was substituted for 20 g. of glucose
in the oral electrolyte solution.

The overall case-fatality rate for patients of
all ages with watery diarrhea associated with
identified pathogens was a very low 0.3% (37/
14,499). Case-fatality rates by pathogen
ranged from 2.6 % (1/38) for Salmonella to 0 (0/
2,279) for ETEC. Furthermore, the authors
reported no significant difference in fatality
rates between Year 1, when glucose-electrolyte
solution was used, and Year 2, when sucrose
was substituted for glucose.

The authors cited the low case-fatality rates,
using either glucose- or sucrose-clectrolyte so-
lutions, as further documentation of the effi- .
cacy of both ORS formulations. :

212. Poudayl, L., et al., Home-made oral
rehydratxon solutlons feasibility study in Ne-
pal, WHO Chron, 34(12):496-500, 1980.

In this brief report, the author described the
results of an uncontrolled, comparative trial to
determine the accuracy with which Nepalese
mothers could prepare homemade SSS solu-
tions.

In the first study, 56 mothers were divided
into small groups of six to eight and were asked
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by local village health workers (VHWs) to

bring a pot, spoon and ‘‘mixing’’ utensil from
their homes. Using a local nieasure (‘‘mana’’)
of approximately 580 ml., the VHW measured
the volumes of the 4 mothers’ pots and demon-
strated to each group three different methods of
SSS preparation: ‘‘pinch-and-scoop’’, use of
domestic spoons and use of the double-ended
““Morley spoon’’. Each method called for mix-
ing the ingredients in one mana of water. After
cach mother had prepared solutions using the
three methods, 100 ml. samples of each were
collected for later laboratory analysis.

The experiment was repeated with a second
group composed of 51 mothers from 3 other,
more distant villages. This time, however, the
VHWs showed the mothers the correct vol-
umes of one mana of water, 1.75 grams of salt
and 20 grams of sugar and asked them to pre-
pare one mana of SSS solution.

Results showed the solutions prepared by
mothers in the first group were more variable
than those of the second group. Using the
pinch-and-scoop method, sodium concentra-
tions in the first group ranged from 32 to 91
mmol/l; the ranges for domestic and ‘‘Mor-
ley’’ spaons were 20-69 and 22-81 mmol/l, re-
spectively. While sodium concentrations ex-
ceeded 90 mmol/l in 25% of samples prepared
using the ‘‘pinch-and-scoop’ method, they
were less than 50 mmol/l in 49/55 domestic-
spoon and 13/55 Morley-spoon samples.

No data were presented from the second
group.

The authors concluded the additional train-
ing given the second group produced ‘‘better
results’’ but there were no data to show this.
However, it was also found that less than 50%
of the homes in some areas had either sugar or
spoons of any kind and that the volumes of the
few teaspoons that were found varied from 3.2
t0 6.5 ml, The concept of a mana appeared to be
universal.

Until ORS packet distribution becomes fea-
sible on a widespread basis, the authors re-
ported, further evaluation of the pinch-and-
scoop method as an interim measure will be
undertaken by the Nepalese authorities,

213. Hutchins, P., e.t al., Oral solutions for
infantile gastroenteritis -variations in composi-
tion, Arch Dis Child, 55, 616-618, 1980.

To examine the accuracy with which home-
mixed ORT solutions are prepared in the de-
veloped world, the authors tested the sodium
concentrations and osmolalities of four com-
mercially available ORT solutions mixed by
parents in London, England whose children
were acutely ill with diarrhea.

Parents were instructed to prepare the solu-
tion at home and to bring samples to the hospi-
tal for testing.

The solutions consisted of: a) a concentrated
clectrolyte mixture, to which water and either
glurose (18 samples) or sucrose (25 samples)
was to be added; b) a prepackaged glucose-
electrolyte mixture requiring only water (25)
and; c) an already diluted electrolyte solution
to which sucrose was added (23). Nonc of these
mixtures were based on the WHO-recom-
mended formula.

The authors found a wide range of osmolal-
ity in all four types of home-mixed solutions. In
general, osmolality was higher in glucose than
in sucrose solutions. Although there was a wide
range of sodium concentrations, in none of the
samples did it exceed 43 mmol/l. Mean osmo-
lalities and mean Na* concentrations were
most nearly correct in the prepackaged sam-
ples. They varied more widcly in this group,
however, when compared to the other 3 groups
which had to add cither glucose or sucrose.

Noting that the highest osmolality achieved
when sucrose was added to the electrolyte solu-
tion hardly exceeded that of the “‘correctly for-
mulated’’ glucose solution, the authors con-
cluded prepackaged mixtures based on sucrose
rather than glucose would be most appropriate
for use in developed countrics.

The data do not support this conclusion,
however. When compared to the ‘“‘correct’’
concentrations, there were no significant dif-
ferences between mean osmolalities of either
glucose or sucrose-based samples.

214. Hendrata, L., et al., Sodium concen-
tration of home mixed rehydration solutions,
Paediatr Indones 20:91-92, 1980. A
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The authors reported the results of an un-
controlled trial to determine the reliability of
ORT solutions prepared by Indenesian
women using packet and double-ended spoon
methods.

Sixty literate Indonesian women, ‘‘drawn
from high, middle and lower classes’’, were di-
vided into two equal groups. Women in Group
A were given one-liter size ORS packets first,
those in Group B the double-ended spoons. No
verbal instructions were given. The women
were simply asked to follow the instructions on
the packets (for mixing in one liter) or the
spoons (for mixiny salt and sugar in onc glass).
After doing so, the women were then asked to
prepare solutions using the alternate tech-
nique.

Of the 120 samples tested, five in the packet
group and two in the spoon group had sodium
concentrations in excess of 120 mmol/l. Of
those who had erred in the packet group, 3 had
done so before seeing the spoon. This fact, rea-
soned the authors, showed the differences in
volume did not cause the errors. None of the
“‘high class’’ women prepared hypernatremic
solutions. Excluding the 7 hypernatremic solu-
tions, mean sodium concentrations were 96
mmol/l for packets (range 35-119) and 47
(range 27-63) for spoons.

The authors concluded the danger of prepar-
ing hypernatremic solutions using plastic
spoons is no greater and may be less than that
of using packets.

Anonymous, Oral rehydration therapy
(ORT) for childhood diarrhea, Population Re-
ports, Series L, No. 2, (75 pages), Nov-Dec
1980, (available in several languages from the
Population Information Program, the Johns
Hopkins University, Hampton House, 624 N.
Broadway, Baltimore, MD 21205, USA).

Parker, R, L., Oral fluid therapy in diar-
rhea and dehydration: Current concepts and
practical considerations, (Unpublished Document
available from: Dept. of International Health,
Johns Hopkins Univ. School of Hygiene and
Pub Health, Baltimore, Maryland, USA),
July 1980.

IMPACT

215, El.‘lex'brock, T. V., Oral replacement
therapy in rural Bangladesh with home ingre-
dients, 7Trop Doc 11:179-183, 1981,

Concerned that reliance on packets, special
spoons or any other ‘‘outside’’ technology for
ORT would not be feasible in rural Bangladesh
the author described a program to promote
early home use of sugar/salt solution to orally
treat diarrheal dehydration.

The program was implemented by the
Bangladesh Rural Advancement Committee
(BRAC) in 8,359 rural houscholds in four iso-
lated villages (thanas) of Sylhet District in
Bangladesh. Teams ¢f ‘‘oral replacement
workers”” (ORWs) systematically provided
household training to village women on how to
prepare the ‘‘labon-gur’ mixture (one three-
finger pinch of salt, (labon) and two four-finger
scoops unrefined sugar (*‘gur’’) added to 1/2
“‘scer’’ (467 ml) of tube-well or boiled water).
In addition, the village women were taught
‘““ten points to remember’’, which covered
when to use the mixture, how much of it to
give, when the mixture can be dangerous,
when a doctor should be consulted, and what
nutritional advice should be given to a person
suffering from diarrhea.

An interesting aspect of the program was its
system of salary incentives. The ORWs were
paid according to how well they trained the vil-
lage women. This was assessed by monitors on
a sample basis a lew weeks after the training.
The monitors visited 1,079 randomly selected
houscholds, interviewed village women and
collected samples of homemade OR'T solutions
for later analysis.

Women were graded “‘A’’ if tney could reit-
crate all 10 *‘points’’ as well as correctly pre-
pare the solution; a grade of *‘B’’ was given to
those who remembered 7, 8 or 9 points but
made the solution correctly. *‘C”’ indicated
less than 7 points were remembered but that
the solution was corrcctly prepared, while
those unable to prepare the solution correctly
were graded “‘D”’.

Results showed that only 4 of 996 (0.4%)
women sampled prepared dangerously concen-
trated solutions (i.e., Na* greater than 120
mEqg/1). Of the 1,079 women interviewed, 336
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(34%) were given grade ‘“‘A"; 692 (64%)
grade “‘B’’; 21 (2%) grade ‘‘C”’, and none
grade “D"’, :

The ORWs received 4 taca (15 taca =
US$1.00) for each ‘“A’’ household, 2 taca for
B’s, 1 for C’s and none for D’s. This worked
out to an average monthly salary of 600 taca
(US$ 40) per ORW; the total program cost was
approximately 6 taca (US$0.40) per household
visited.

The author concluded that village women
can learn oral therapy, including how to make
oral solutions correctly from locally available
substances using finger measurcments. The
study also provided an example of a workable
approach to supervisior: and monitoring of a
rural health program in a developing country
which is based on intensive household-level
training and the achievement of specific educa-
tional objectives.

216, Levine, M. M., et al., A practical, re-
liable method for preparing simple sugar/salt
oral rehydration solution, J Trop Med Hyg
84:73-76, 1981.

Based on the findings of an earlier study (see
abstract No. 173), the authors performed a
controlled field trial to assess the accuracy with
which rural Honduran mothers can prepare
SSS ORT solutions in the village using only
home measures.

Because of their wide availability, 5 ml tea-
snoons and 1.0 liter containers were chosen as
standard measures. After laboratory analysis
to determine optimal dosages, 5 U.S. nurses
and 20 rural Honduran mothers were asked to
prepared SSS by the identical method of mix-
ing one level teaspoonful of salt and four heap-
ing teaspoonsful of sugar in 1.0 liter of water.
The Honduran mothers had been asked to
bring their own teaspoons and one-liter mea-
sures to a nearby health center where they were
provided both group and individualized in-
structions and were supervised by a local health
auxiliary.

Although all 20 mothers brought appropri-
ate one-litre volumes, only 16 brought correct
(i.e., 5 ml) teaspoons; one mother brought a 20

ml tablespoon and 3 had slightly small (4 ml)
teaspoons. The latter 4 mothers were given
correctly-sized teaspoons to use in the trial.

Subsequent laboratory findings showed the
mean Na* and sucrose concentrations of qua-
druplicate solutions prepared by the U.S.
nurses were 74 + 8 mmol/land 3.3 + 0.3 gm-
%, respectively, The ‘‘recommended’’ values
were 60-95 mmol/l Na* and 2-4 gm-% su-
crose. By comparison, the mean sodium con-
centration of the solutions prepared by the
Honduran mothers was 86 + 20 mmol/l, with
a range of 60-145 mmol/l. Sodium in only one
solution exceeded 115 mmol/l; in 16 of 20 solu-
tions, Na* concentrations were between 60
and 95 mmol/l. Sucrose concentrations, how-
ever, were more variable, ranging from 1.3 to
3.7 gm-%. Sixteen of 20 solutions were in the
optimal range of 2-4%. Potassium levels did
not exceed 0.7 mmol/l in any solution,

The authors concluded rural mothers in de-
veloping countries can be taught to mix SSS
solutions with acceptable concentrations of su-
crose and Na*. However, at least one person
in the village should be formally trained to as-
sure utensils of the correct size are used and to
supervise the actual preparation of the SS8S so-
lutions. In addition to preparing SS8 sclutions,
the authors stated, mothers must be taught to
give their infants adequate amounts of {ree wa-
ter (in the form of breastmilk, plain water or
other low solute fluids) to lessen the risk of hy-
pernatremia as well as to give potassium-rich
foods (banana, citrus fruits, coconut water) to
prevent the development of hypokalaemia.

As neither the method of selection nor the
characteristics of the 20 Honduran mothers
(e.g., age, parity and literacy, etc.) were de-
scribed, it is difficult to generalize the authors’
conclusions.

217, Shields, D. S., et al., Electrolyte/glu-
cose concentration and bacterial contamina-
tion in home-prepared oral rehydration solu-
tion: A field experience in Northeastern Brazil,
J Pediatr 98(5):839-841, 1981.

The authors conducted un uncontrolled,
comparative study in two northeastern Brazil-



Results of field studies show OR'T programs can dramatically reduce diarrheal mortality.
(Photo: WHO)

ian villages to determine the accuracy of mix-
ing and levels of bacterial contamination of
homemade ORT solutions. Three groups of
ten persons cach were compared: local tradi-
tional healers, village health volunteers and
parents of children with acute diarrhea. To ad-
just for socioeconomic and environmental in-
fluences, participants were divided into those
with in-house running water and those with-
out.

Participants were given packets and were in-
structed to boil more than one liter of house-
hold drinking water for five minutes, to allow
the water to cool until tepid, and, using their
own measures, to mix one liter of the wnter
with one ORS packet. Those without running
water obtained it from one of two sources: a
cement-encased, cleven-meter deep well or 2
small, nearby river. Twelve to 18 hours after
mixing, the samples were collected, trans-
ported on ice to a laboratory and cultured
within one to two hours for fecal coloforms (us-
ing the most probable number technique).

Samples of the water from both the well and the
river were also collected and cultured, both
with and without ORS mixed in. Sodium levels
were determined by flame photometer.

None of the participants prepared hyperna-
tremic solutions. The traditional healers,
results showed, prepared solutions with the
smallest standard deviation and narrowest
range of sodium concentrations (mean 75 +
{1, range 61-94 mEq/l). The authors attrib-
uted this reliability to the presence of a com-
monly available, widely recognized one-liter
local measure in the communities. River water
was found to be consistently more contami-
nated than well water. However, when mixed
with ORS, both supported bacterial growth
(greater than 107 fecal coloform colonies/decili-
ter within 16 hours at 37°C).

Solutions prepared by participants using
river water were consistently more contami-
nated than those prepared with well water, (p
less than 0.05). Taken together, solutions pre-
pared by participants without running water in

03\.
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their homes were significantly more contami--
nated than were solutions prepared by those
with (p less than 0.03).

The ten participants whose solutions were
most heavily contaminated were’ given auto-
claved water and asked to prepare the solutions
again in their homes. Nine of the 10 solutions
were again found to be contaminated (i.c.,
greater than 107 FC/dl).

The authors concluded that villagers in
Northeastern Brazil can measure and prepare
homemade ORT solutions with acceptable re-
liability. However, in the absence of running
water, bacterial contamination to ‘‘potentially
significant’’ levels is nearly certain on the
home level. Moreover, such contamination
results whether or not water is boiled before-
hand. These findings, the authors suggested,
could justify the addition of a bacteriostatic or
bacteriocidal agent to the WHO-recom-
mended ORS formula.

218. Rahman, A.S.M.M., Village practi-
tioners of Bangladesh: Their characteristics
and role in an oral rehydration programme,
Thesis and Dissertation No. 2, ICDDR, B, Dacca,
Bangladesh, 1981.

The author reported the findings of a one-
year study to assess the feasibility of delivering
ORT through traditional health practitioners
in rural Bangladesh.

Twenty-two villages with a total population
of about 29,000 were chosen for study. A cen-
sus was performed, after which the study area
was divided into five equally-sized zones. Fol-
lowing this, a bascline ‘‘knowledge-attitudes-
practice’’ (K-A-P) survey was made of every
tenth house. Baserl on the findings, the investi-
gator chose 3 groups for training in ORT and
diarrheal discases: village practitioners, se-
lected volunteers and adult family members
(mainly mothers).

In each zone a different combination of
ORT providers was trained. One zone, in
which only educational materials and double-
ended spoons (for home mixing of SSS solu-
tions) were distributed, served as a comparison
group. The traditional practitioners received

" ORAL REHYDRATION—A BIBLIOGRAPHY

intensive theoretical and practical training
over a seven-day period. Village volunteers,
who were at about the same educational level as
the practitioners, were given slightly less inten-
sive training. Family members were trained in
the home by project staff during surveillance
home visits.

Surveillance and follow-up of cases began
immediately after training. Each home was vis-
ited weekly and detected cases were followed
for up to 2 weeks. Village practitioners submit-
ted weekly written reports. After one year, the
sample K-A-P survey was repeated.

Of 169 village practitioners living in the
study area, 105 (62%) were trained during the
project. Of these, only about 12% had received
any sort of institutional health training prior to
the study; 41% had been apprenticed to other
village practitioners. A total of 5,923 mothers
and 102 village volunteers also received train-
ing.

Prior to the study, 76% of the practitioners
had reported treating an average of less than 10
diarrheal cases per month. According to the
author, none of the 105 who received training
had correct ideas about either the epidemiology
or treatment of acute diarrhea.

A total of 5,385 diarrheal episodes were de-
tected over the one-year study. More than
50% of cases were in children less than 5 years
of age. Ninety-one percent of cases had no de-
hydration at all and only 7% had mild dehy-
dration. Age-specific attack rates were compa-
rable in the 5 study zones.

Surveillance data showed the practitioners
had trecated about 17% of all cases, trained
family members had treated 50% and other,
untrained providers had treated 23%. Seven-
teen percent of cases had not received any
treatment. Less than 1% received treatment
from the village volunteers. The practitioners,
many of whom were versed in 1.V. therapy,
reported using ORT alone in 72-92% of all
cases. However, only about one-half of their
monthly reports were actually submitted. The
reporting practitioners claimed to have treated
acarly five times as many cases as were de-
tected through house-to-house surveillance in
their catchment arcas.
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Of 10,084 cases the practitioners reported,
9,975 (99%) were ‘“‘cured’’, 100 (1%) had to
be referred and 9 (0.08 %) died. By compari-
son, of 5,898 cases detected by surveillance,
3,970(67 %) were treated by one or more of the
trained groups, 3,464 (87 %) with ORT. Only
12 (2%) cases had to be referred to hospital
and, among all cases recorded, there were 23
deaths (0.38%).

Comparing the 5 zones, relatively more
cases were detected and treated in the 3 zones
where treatment was offered by 2 or more of
the 3 trained groups. The proportion of cases
treated by ‘‘untrained’’ groups, however, did
not vary by zone, except in the comparison
zone where it was lowest (17%). Patients were
also most likely to receive only ORT in the
comparison group (78%).

Although it would be best to train all family
members, the author concluded traditional
practitioners offer the next most robust alterna-
tive for introducing ORT on the community
level, Because the public seeks their services,
the author reasoned, the practitioners can pro-
vide ORT to a larger population than could
trained family members, thereby reaching
more diarrheal cases. The author therefore rec-
ommended that the Bangladesh national diar-
rheal diseases control program make use of tra-
ditional practitioners as an interim strategy for
increasing ORT coverage.

Although the overall findings were impres-
sive, they did not necessarily support the au-
thor’s conclusions. Clearly, home treatment
was preferred by a three-to-one margin and the
average number of diarrheal cases treated by
the practitioners did not measurably increase
as a result of the intervention. Training the
practitioners may have improved their case
management techniques and may have had a
promotional effect but it was the public de-
mand for ORT which most increcased ORT
coverage.

Harland, P.S.E.G., et al., Composition of
oral solutions prepared by Jamaican mothers
for treatment of diarrhoea, Lancet 1:600-601,
1981,

219, Mata, L., Diarrhoeal discases—How ..
Costa Rica won, WHO Forum, 2 (1):141-145, ..
1981. :

Major improvements in social welfare, wa- |
ter supply, and education were cited by the au-
thor as reasons why the diarrheal disease death
rate in Costa Rica has fallen from about 400
per 100,000 population in 1930 to the present
rate of less than 15 per 100,000.

However, he pointed out, there are still an
estimated 200 diarrheal deaths annually in
Costa Rica, occurring mostly in infants. In re-
sponse, the Ministry of Health has embarked
on an ambitious two-year program to train
mothers to treat diarrhea with ORT using the
WHO-recommended ORS formula.

An operational probl:m was identified when
surveys revealed a scarcity of one-liter size con-
tainers (needed for mixing th: standard-size
UNICEF/WHO ORS packet. A smaller sized
ORS packet was subsequently designed which
contains the correct amount of salts for mixing
in 8 oz. bottles which were found in over 98%
of the homes. The health authorities estimated
cach episode requires 6 of the smaller packets,
Several million ORS packets, along with clear,
written instructions on their use, have been dis-
tributed to houscholds a priori by the social se-
curity services.

Unfortunately, the author pointed out,
breastfeeding has declined in Costa Rica in re-
cent years, Nutrition surveys in 1975 and 1978
revealed 30 % of newborns were not put to the
breast at all and by 5 months of age, 61% of
Costa Ricun infants had been weaned. In con-
trast, in rural, mountainous areas 95% of in-
fants are breastfed at { month of age, 84% at 3
months and 68% at 8 months. The diarrheal
attack rate in these isolated rural children is far
less than their urban and periurban counter-
parts: less than 1 episode per year vis-a-vis 2 per
year in the primarily bottlefed children. The
author attributed this difference to the antibod-
ies and ‘‘anti-rotavirus factors’’ found in most
colostrum and breastmilk specimens.

The total cost for the national ORT program
will be approximately US$232,000. The pro-
gram is expected to produce a minimum 50%
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reduction in hospital admissions and consulta-

tions which will, in turn, resvlt in an annual
savings of US$1.7 million. ‘

220. Mata, L., Epidemiologic perspective
of diarrhoeal disease in Costa Rica and current
efforts in control, prevention and research, Rev
Lat-amer Microbiol 23:109-119, 1981,

In this wide-ranging article, the author pre-
sented a variety of data on diarrheal diseases in
Costa Rica over the past 50 years (see preced-
ing abstract).

Fairly reliable data on diarrheal diseases are
available from about 1925 to the present, the
author stated, and they clearly show a decrease
in diarrheal mortality; by 1945, with social and
economic reforms underway, it had fallen to
about 200 per 100,000. The rate stagnated
over the following 15 years, however, a period
cha.acterized by civil war, migration and high
population growth. From 1964 to the present,
the decline has been even more dramatic: from
about 110 to only 12 per 100,000. The author
felt that improved water supply, personal hy-
gicne, sanitary facilities and rising per capita
income (US$1690 in 1979) were some of the
factors to which the decrease can be attributed.
Infant mortality trends, observed the author,
closely mirror those of diarrheal mortality.

Although data on diarrheal discases morbid-
ity are limited, acute diarrheal diseases remain
an important cause of hospital admissions in
Costa Rica today. Their ctiologic and epidemi-
ologic characteristics have been well described,
with highly seasonal patterns correlating
closely with rotavirus and enterotoxigenic E.
coli peak prevalences.

The author described important research
and cited the now widespread use of ORT as
the chicf reason the diarrheal case-fatality rate
has decreased at the National Children’s Hos-
pital in San Jose from 3.0 deaths per 1,000
cases in 1977 to only 0.5 per 1,000 in 1979, an
83% reduction.

An estimated 150 diarrheal deaths, mostly in
infants, still occur each year in Costa Rica. The
author described the national ORT program,
which seeks to eliminate these deaths by intro-
ducing ORT in the home.

The home-based strategy was adopted after
research at the Children’s Hospital demon-
strated mothers could casily master ORT,
even without medical supervision. When it was
found one-liter size containers were not com-
mon in Costa Rica homes but that 8-ounce bot-
tles were, the national Social Security System
bought and distributed millions of 250-ml-size
ORS packets nationwide. The packets are
accompanied by instructional materials. A
‘‘communications scheme for the educational
component’’, aimed at professionals, has been
developed and is also being implemented by
the national ORT program.

In 1977, hospital consultations and admis-
sions for diarrheal discases cost the govern-
ment at least US$3.5 million, wrote the author.
By placing ORT in the hands of mothers, the
program is expected to reduce diarrheal hospi-
talizations by 80% and hospital consultations
by 50% at an annual cost of US$232,000 (1977
dollars). Besides reducing mortality and bene-
fitting overall nutritional status, he estimated
the program could therefore save the country
as much as US$1,958,000 per year.

In addition to continuing research in diar-
rheal discases, nationwide cfforts are under-
way to promote breastfeeding. Surveys in
1975 and 1978 found that about 30% of Costa
Rican newborns were not put to breast at all
and that, by one month of age, 24% of rural
infants had been weanced into infant formula
schedules, The author reported preliminary
resuits from a careful cohort study in a rural
arca which showed that encouraging mother-
infant stimulation after delivery and promo-
tion of breastfeeding by hospital staff have
apparently led to dramatic improvements.
Ninety-five percent of infants were exclusively
breastfed at age one month, 84% at 3 months
and 68% were being at least pardally breastfed
at 8 months. During their first six months of
life, the author noted, these infants experi-
enced far less diarrhea than had been ex-
pected.

Ashley, D.A.E., et al., Oral rehydration
therapy in the management of acute gastroen-
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teritis in children in Jamaica, In: Holmes F, et

al, (eds.): Acute Enteric Infections in Children. New
Prospects for Treatment and Prevention, Amster-
dam, Elsevier/North-Holland Biomedical
Press, 389-394, 1981.

Anonymous, Manual for the planning and
evaluation of national diarrhoeal diseases con-
trol programmes, ( WHO Unpublished Document,
WHOQ/CDD/SER/81.5, WHO Programme
for the Control of Diarrhoeal Diseases, 20 Ave-
nue Appia, 1211 Geneva 27, Switzerland)
1981,

221. Kumar, V., et al., The introduction of
oral rehydration in a rural community in In-
dia, Wid Hith Forum 2:364-366, 1981.

The authors described how ORT was made
part of the health services in a rural area
of India. Three-hundred-and-fifty community
health workers serving a rural community de-
velopment “‘block’, consisting of 158 villages
with a total population of about 112,000, were
trained hoth in health education techniques
‘and the use of ORT. Using locally prepared
pampbhlets, puppet shows and presentations at
local festivals and village fairs, they then in-
structed mothers and school teachers on the
correct use of ORT, the importance of contin-
uing feeding during diarrheal episodes and
how to prevent the diarrhea from recurring.

Adhering to the WHO-recommended ORS
composition, ORS waslocally prepared in one-
kg. size polythene bags using carefully marked
plastic measures. To prolong shelf life the so-
dium bicarbonate was packaged separately.
From these, village-level volunteers later mea-
sured, mixed and packaged smaller, 12.5-

gram doses of the ORS for dilution in 500 ml of

water in the home. As before, the sodium bi-
carbonate was separated but packaged with the
other 3 ingredients. Using this approach, the
authors calculated, the cost of delivering ORT
was approximately US$0.04 per liter. Up to
2,000 500-ml size ORS packets were required
monthly for the entire block.

As aresult of the program, case-fatality rates
in the six villages tested were about 0.4% vis-a-

| vis 2 % in villages where ORT had not yet been

introduced. Additionally, medical referrals for
acute diarrhea were ‘‘dramatically reduced’’.
Although not substantiated by discrete data,

“the authors further stated knowledge and atti-

tudes of the rural mothers regarding diarrheal
diseases had improved. Most had accepted
ORT and were now continuing breastfeeding
throughout diarrheal episodes whereas before
the program the reverse had been the case.
Similarly, a questionnaire showed °‘‘signifi-
cantly increased’’ knowledge of the manage-
ment of diarrheal discases among 168 school-
teachers and 218 pupils. Repeated retraining
of the community health workers on the use of
ORT was judged important by the authors.

The authors concluded ORT was accept-
able, affordable, and accessible to rural vil-
lagersin this “‘block’’. They attributed the pro-
gram’s success to: (1) the use of the existing
health infrastructure; (2) the involvement of
the community, (3) the use of appropriate tech-
nology, relying on local village volunteers to
package and deliver ORS; (4) the repeated re-
orientation and retraining of health workers,
and (5) the use of folk media and other culture-
specific educational materials to spread the
word about ORT.

222. Morrison, P. S., et al., How is gastro-
enteritis treated? Brit Med J 283:1300, 1981.

To verify the findings of a recent survey,
which had shown that improvements were
needed in the diarrheal case management tech-
niques used by British physicians, the authors
reviewed the case histories of 181 children ad-
mitted with acute diarrhea to a London hospi-
tal over an eight-month period.

Representing about 15% of all pediatric ad-
missions, virtually all the 181 children had
been initially seen and later referred to hospital
by geaeral practice physicians. Once admitted,
patients were given ORT (IV therapy if se-
verely dehydrated) and no drugs.

Eighty-one (45%) of the children were less
than one year of age. Prior to admission, 90
(50% ) had been given drugs—>54 antidiarrheal
agents, 41 antiemetics and 39 antibiotics. The
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parents of 14 of the children said they had been
advised to stop solid foods and give *‘fluids’
only. None of the children had been prescribed
a glucose-electrolyte solution for oral rehydra-
tion.

Once hospitalized, IV therapy was needed
for 30 (17 %) cases; of these, 19(63 %) had been
previously given one or more drugs at home.
Fifty (29%) children were well enough to be
discharged after 24 hours; of these, 24 had been
given drugs at home. Eighty-three percent of
the children ‘‘quickly’’ recovered without se-
quelae using ORT alone. Although pathogenic
bacteria were isolated from the feces of only
seven patients, 39 (22%) had been prescribed
antibiotics. One 22-month old child with se-
vere dehydration died a few hours after admis-
sion. This child had been ill for three days prior
to admission and had been treated with Lo-
motil (diphenoxylate and atropine). No patho-
genic bacteria were isolated from either the fe-
ces or blood cultures.

The authors pointed out that antidiarrheal
drugs such as Lomotil and Kaolin, which had
been given to 30% of the children, served no
purpose and were potentially harmful. They
also advised against using either antiemetics
(given to 23%) or antibiotics (22%), particu-
larly in Great Britain where most diarrheal
cases are viral in origin. Proper diarrheal case
management, the authors stressed, consists
solely of replacement and maintenance of fluid
and electrolytes. The popular demand for some
kind of ‘‘medicine’’ can be met by prescribing
ORS, they felt.

The authors concurred with the findings of
the previous survey and noted there was room
for improvement in the way British physicians
trcat acute diarrheal diseases.

223. Cutting, W.A. M., etal., A worldwide
survey on the treatment of diarrhoeal disease
by oral rehydration in 1979, Ann Trop Pediatr 1,
199-208, 1981.

To determine prevailing treatment patterns
for acute diarrhea, the authors conducted a
worldwide survey of health workers in 1979,
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Five-hundred eighty-six health workers in
81 countries were surveyed (the actual survey
questionnaire was annexed). Nearly all were
on the mailing lists of, or had been postgradu-
ate students at, the Ross Institute of the Lon-
don School of Hygiene and Tropical Medicine
or the Tropical Child Health Unit of the Insti-
tute of Child Health, also in London.

A total of 338 (58 % ) responded. Of these re-
sponses, 283 (84 %) werc analyzed either man-
ually or by computer. Of those analyzed, 50%
were from Africa, 36% from Asia, 7% from
Europe, Austrialia or North America and the
rest from Latin America and the Middle East.
Forty-six percent worked for voluntary agen-
cies, 40% for governments and 4% in private
practice.

When asked to describe local beliefs regard-
ing the causes of diarrhea, the respondees most
frequently answered dict or ‘‘bad food”
(30%), “‘teething and teeth’’ (15%), infection
(12%), breastmilk (10%), ‘‘evil eye’’ (8%),
weather (3%) and “‘God’s will’’ (2%).

To assess the popularity of different treat-
ment methods, the authors devised a simple
scoring system. The methods judged most
common were given 4 points, the next most
common 3 points, and so on. The scores were
totalled, compared to the maximum score at-
tainable and expressed as a percentage. Re-
spondecs were asked to describe treatment mo-
dalities at the time of the survey (1979) as well
as 3 years previous.

The authors found ORT had been widely
used (50%) in 1976 and that its use had in-
creased (to 74%) by 1979. The comparative
scores for intravenous therapy were 46% for
1976 and 58 % in 1979. Kaolin received 36 % of
the maximum score in 1976 but declined to
19% in 1979. The use of sulfonamides and an-
tispasmodics also had declined over the 3 years
(from 31% to 18% and from 13% to 5%, re-
spectively) but that of antibiotics remained
about the same (28% in 1976, 27% in 1979).

When asked what ORS preparations they
used, there were 447 responses from 272 re-
spondces. Homemade mixtures were most
widely used (43 %), followed by packets (31%)



ST T

L UIMPAGT

and ready-made solutions (23%). Homemade
ORS mixtures were prepared using spoons in
27% of the services responding and by hand
measurement in 16%. Of the 31% of services
using packets, less than one-third (10%) used
WHO/UNICEF packets, 11% used other
commercial and 11% used locally-made ORS
packets.

Twenty-four percent of services used the
“‘complete”” WHO-recommended ORS for-
mula, 41 % used simpler (SSS) and 24 % other
specific or more complex ORS compositions
(c.g., Darrow’s or Ringer solutions).

In reply to the question “What difficulties
have you had using ORT?"", 30% responded
none, 15% reported patient or parents’ rejec-
tion, 13 % identified irregular ORS supply and
5% excessive cost. Asked to identify any medi-
cal difficulties encountered with ORT, 23%
reported none, 28% complained patients
would not ingest sufficient fluid, and 22%
identified vomiting. Other complications iden-
tified were failure to respond (8 %) and swelling
(6%).

Answers to a question about what instruc-
tions on ORT are given to patients were am-
biguous. In 24%), the matter was left to those
who actually gave out the ORS. Some form of
‘‘standardized verbal instructions’’ to teach
paticnts ORT was used in 47% of services.
Ouly about 13% used any written leaflets and
few of these (6%) were illustrated.

The authors concluded that ORT had
achiceved fairly wide acceptance but felt more
health education, greater ORS availability and
more systematic training of health workers
were needed before all understand that rehy-
dration is more |mpontant than medication.

Anonymous, Oral therapy for acute diar-
rhea, (Editorial) Lancet 2:615-617, 1981.

" Mahalanabis, D., et al., Oral rehydration
therapy—Recent advanccs, Wrld Hlth Forum,
2(2):245-249, 1981, :

224. Snyder, J., etal., Home-administercd
oral therapy for diarrhoea: A laboratory study

i

of safety and efﬁcacy, Trans Ro_y Soc Trop Med :

Hyg 76(3):329-33, 1982

To determine whether home preparation
and use of either prepackaged ORS or simple.
salt/sugar (SSS) solutions leads to electrolyte
abnormalities such as hypernatremia, the au-
thors conducted a one-year controlled trial in
rural Matlab, Bangladesh.

A study population of about 40,000 was di-
vided into one comparison and two treatment
groups. In the treatment groups, one woman
from each extended farmnily unit was selected
and trained to store and prepare ORT for her
extended farnily (1-20 nuclear families). In one
treatment group, the women were given one-
liter size packets containing WHO-recom-
mended ORS, and one-liter bottles for mea-
surement. In the other treatment group, the
women were given one-liter bottles, supplies of
locally available, unrefined sugar (gur) and salt
(labon) and double-ended plastic measuring
spoons with which to prepare a SSS solution
similar in composition to the packet solution.
In both groups, all fluid intake estimates were
based on the ‘‘seer’’, a local measure of just
under one liter. In the third comparison group
no ORT was made available and treatment
was by local customs.

Surveillance was maintained and supervi-
sion and repeated training were provided to
treatment group mothers through bimonthly
home visits by female village workers (FVWs),
one of whom was assigned to each village (ap-
proximately 1,000 population each). In the
comparison group, the FVWs carried out only
surveillance duties.

As part of another, ongoing study, field as-
sistants (FA's) visited each home in the ORT
villages every 2 months. For each diarrheal epi-
sode they encountered that had begin within 48
hours before such a visit, the FAs completed a-
series of questionnaires (Days 1, 3, 7), ob-
tained stool swabs (Day 1) and a capillary blood
specimen (Day 3) and followed up the cases.

At the nearly Matlab treatment center all
cases presenting with acute diarrhea from any
of the three study populations were interviewed
and similar specimens were collected.
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All blood specimens were centrifuged on the
day collected and the sera examined for sodium
and potassium by flame photometer, Based on
Nelson's Textbook of Pediatrics, hypernatremia
was defined as Na* concentration greater than
or equal to 150mEq/l; hyponatremia as Na*
less than or equal to 130 mEqg/] and hypokale-
mia as K+ less than 3.0 mEq/l.

In the clinic the criterion for appropriate
fluid intake was set at 75% or more of calcu-
lated daily requirements. In the villages, it was
one-half seer (about 500c) per day for children
below two years of age and one seer per day for
older persons.

Completed questionnaires and serum elec-
trolyte results were obtained from 81 persons
who had reccived ORT in packet villages and
from 75 from labon-gur villages. Mild dehy-
dration (less than 5% dehydration) was found
in 153 (98.1%) of these. Five persons (6%)
from packet villages and 3 (4%} from lobon-
gur villages had electrolyte abnormalities but
none of these had ingested appropriate vol-
umes of the oral solutions. The highest serum
sodium value was 167 mEq/l, the lowest was
115 mEq/l. The lowest scrum potassium value
was 2.9 mEq/l. No clinical indications of elec-
trolyte abnormality were noted. The median
volume of oral solution ingested was one-third
scer per day for each of the first 3 days. There
were no differences in mean clectrolyte values
for those taking appropriate as opposed to less
than appropriate volumes.

A total of 489 persons from the 3 study areas
were admitted to the treatment center with
acute diarrhca over the one-year period. Four
hundred-ten (83.9%) of these had mild dehy-
dration. Although 45 (9.2%) had clectrolyte
abnormalitics (including 17 with hypernatre-
mia, 10 with hyponatremia and 18 with hypo-
kalemia) no clinical signs of thesc electrolyte
abnormalitics were noted. Seventeen (39%)
cases with clectrolyte imbalances came from
comparison group villages where no ORT was
available.

There were no correlations between clectro-
lyte abnormalities and degree of dehydration
or amount or type of oral fluid previously in-

gested, Only about 25% of persons from ORT
villages had taken appropriate volumes of
fluid. No abnormalities were found in ORT-
village patients who had ingested appropriate
volumes of either fluid whereas those who had
not were significantly more likely to present
with hyponatremia or hypokalemia, (p less
than 0.015).

The authors concluded that ORT can be
safely prepared and administered in the home
but pointed out the close supervision and fre-
quent instruction given to the study subjects,
the unexpected presence of potassium and bi-
carbonate in the local lobon-gur mixture, the
small sample sizes as well as other intervening
factors may have limited the extent to which
their findings can be generalized. '

Snyder, J. D., From pedialyte to popsicles:
A look at oral rehydration therapy used in the
United States and Canada, Am J Clin Nut
35:157-161, 1982.

225, Chowdhury, A.M.R., The retention
of knowledge about home-made oral rehydra-
tion solution: A survey in rural Bangladesh,
Sylhet Med J 6(5):11-15, 1982.

The author described a preliminary field
evaluation of a nationwide ORT program,
sponsored by a private voluntary organization
called the Bangladesh Rural Advancement
Committee (BRAC), which promoted home
preparation of ORS using the *‘pinch-and-
scoop’’ method. The program, which reached
about 200,000 households its first year, relies
on teams of female oral replacement workers
(ORWs) who instruct village mothers on diar-
rhea and ORT using an cducational package
entitled the ““Ten Points to Remember”’ (see
abstract No. 215). Monitors routinely visit
randomly sampled houscholds to observe
OR.T mixing and assess the effectivencss of the
teaching. ORW salarics arc pegged to the pro-
portion of mothers in cach area who have mas-
tered the Ten Points.

To verify the accuracy with which the moth-
ers actually prepared the home ORT solutions
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the BRAC research and evaluation division
carried out a special sample household survey.

Two 250-household samples were randomly
chosen. The first consisted of those that had
been visited by an ORW three months prior to
the survey. The second sample included homes
that had been visited six months before. The
field interviewers collected samples of home-
made simple salt-sugar (S8S) solutions which
were prepared by the mothers using a three-
finger pinch of salt (lobon), four-finger scoop of
sugar (gur) and one-half scer (a local measure
of approximately 467cc volume) of water. The
500 samples were analyzed for sodium concen-
tration at the ICDDR,B laboratory in Dacca.

The survey results showed the sodium con-
centrations in 89.2% and 89.6% of the solu-
tions in the three- and six-month groups, re-
spectively, were within the ‘‘safe and
effective’’, (30-99 mmol/l) range. Mean so-
dium concentrations were 65.4 mmol/l for the
three-month group, and 71.2 mmol/| for the
six-month group, a significant difference (p
less than 0.01). Of all 500 samples, 8 (1.6%)
had sodium concentrations below 30 mmol/l
while those of 43 (8.6 %) exceeded 100 mmol/]
and in 14 (2.8%) were over 120 mmol/l.

Although the range of sodium concentra-
tions found through prior routine surveillance
in the same area was nearly identical, themean
surveillance sodium values was relatively lower
than that shown by the survey (mean 52.9
mmol/l vs. 68.9; 8.9% vs. 1.6% less than 30
mmol/l; 1.3% vs. 8.6% over 100 mmol/l.).

The fact that nearly 90% of home-prepared
SSS solutions were in the safe and effective
range, concluded the author, indicated the
teaching methodology had been effective.
Knowledge had been retained equally well by
the two survey groups and compared favorably
with those who had been checked by routine
surveillance only 15 days after learning the Ten
Points.

For several methodological reasons, these
findings must be interpreted cautiously.
Strictly speaking, there was no comparison
group. Subjects in both the routine surveil-
lance and the two survey groups were indepen-
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dently selected, yielding cross-sectional rather
than " longitudinal observations, Secondly,
there were, in fact, significant differences in
mean sodium concentrations which appeared
to increase over time. Such a trend, however,
cannot be validly shown because routine sur-
veillance and survey instruments were not
standardized.

226. Conteh, S., et al., A comparison of
bottle tops, teaspoons and WHO glucose-elec-
trolyte packets for home made oral rehydration
solutions in the Gambia, Trans Roy Soc Trop
Med Hyg 76(6):783-785, 1982.

The authors performed an uncontrolled field
trial to determinc the degree of accuracy with
which periurban Gambian women could pre-
pare home ORT solutions.

Fifty-eight mothers who brought their chil-
dren to hospital with acute diarrhea were se-
lected for study. Non-formally trained health
auxiliaries instructed the mothers how to pre-
pare ORT solutions using 3 different tech-
niques based on: 1) WHO-recommended,
one-liter size ORS packets and local cooking oil
bottles of one liter volume; 2) teaspoons, salt,
sugar and locally available soft-drink bottles
(300 ml volume}); and 3) bottle caps, salt, sugar
and the same 300 ml soft drink bottles. After
instruction, the mothers prepared the solutions
in their homes using all 3 techniques. Samples
were collected in the homes the following day,
frozen and later tested for osmolality (using an
osmometer, Wescor, Inc.) and sodium content
(flame photometer, Instrumentation Labora-
tories, Ltd.).

Results showed 51 of 58 (88%) of the ORS
packet samples had ‘‘safe’’ sodium levels
(80-120 mmol/l). Among samples prepared

with teaspoons, 29 of 58 (50% ) were in the safe’

range but 17% had Na* levels over 120
mmol/l. Sodium levels in 58 bottle-cap samples
were all less than b0 mmol/l.

With respect to osmolality, the concentra-
tions of 51 of 58 (88%) ORS-packet samples
were in the acceptable range of 250-350.-
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mOsmol/kg. Of 58 teaspoon samples, how-
ever, only 28 (48%) were in the acceptable
range and 24 % were hyperosmolar. Osmolali-
ties in all 58 bottle-cap samples were less than
250 mOsmol/kg.

Observing that ORS packet delivery is prob-
lematic and that both teaspoons and standard
one-liter volumes are largely unavailable in the
predominantly rural areas, the authors con-
cluded use of the bottle and cap of a widely
available soft drink provides the most feasible
approach to disseminating ORT technology in
the Gambia. They cautioned, however, that
simple trials such as this one must be carried
out in ecach area before any one ORT tech-
nique can be endorsed.

227. Rahaman, M. M., et al., A diarrhoea
clinic in rural Bangladesh: Influence of dis-
tance, age and sex on attendance and diar-
rhocal mortality, Am J Pub Hlth, 72(10):
1124-1128, 1982,

To identify factors which influence atten-
dance rates, the authors monitored the catch-
ment population of a diarrhea clinic in rural
Bangadesh during 1977-1978.

A census of the approximately 450,000 pop-
ulation had been conducted in 1975 and ecach
houschold had then been issued a card with a
unique identifying number. Whenever any
family members suffered diarrhea, they were
instructed to present this card at the clinic.
Treatment at the clinic was given free of charge
using both ORT and IV therapy. The authors
monitored clinic records and wecekly home vis-
its were carried out by local health workers with
trained assistants in order to determine diar-
rheal attack rat.s in the communities within a
six-mile radius of the clinic. If acutely ill pa-
tients were encountered during the home vis-
its, they were advised to seck treatment at the
clinic. Any reported deaths were investigated.

Over the two years, between 60-70% of de-
tected diarrheal cases came to the clinic for
treatment. Oral rehydration alone was success-
ful in over 90% of Shigella and watery diarrhea
and in over 50% of acute cholera cases. For
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both sexes, over 90% of all detected cases
within a one-mile radius sought treatment at
the clinic. At two miles radius, however, the
attendance fell to 70% for males and 40% for
fernales. On the average, the greater the dis-
tance to the clinic, the more severe was the de-
gree of dehydration and larger the amount of
intravenous fluid needed to treat each case.

A total of 111 diarrheal deaths were detected
over the study period. Mortality was inversely
related to clinic attendance. Beyond the two-
mile radius, it was 2,5 times higher than among
those living nearer to the clinic.

The authors concluded various cultural fac-
tors conditioned utilization patterns. It is not
permissible, for instance, for young Bangla-
deshi women to travel freely. The authors, ac-
cordingly, questioned the feasibility of any
facility-based ORT program in Bangladesh,
recommending instcad home- or neighbor-
hood-based distribution strategies.

Because many intervening variables were
not assessed (c.g., income, type ol housing,
water source, etc.) the data must be interpreted
with caution,

228. Stoll, B., ct al., Surveillance of pa-
tients attending a diarrhocal disease hospital in
Bangladesh. Br Med ], 285:1185-1188, 1982.

The authors studied the records of 3,550 pa-
ticnts presenting with acute diarrhea over a
one-year period to the main ICDDR, B hospi-
tal in Dacca, Bangladesh,

Sixty-two percent of patients were under 5
years of age. Malnutrition had been found in
34% of those 1-4 years old and in 20% below |
year of age. Clinical histories showed 58% of
all patients had had an acute illness of less than
4 days duration but 21 % had been ill for more
than a week before presenting to hospital.
Overall, entcrogenic E. coli (20%), rotavirus
(19%), C. jejuni (14%), Shigella (12%), V. chol-
era (6%), E. histolytica (6% ) and G. lamblia {6 %)
had been found to be the most common patho-
gens. Although age-specific infection rates did
not vary for cnterotoxigenic E. coli, rotavirus
(27 %) and C. jejuni (21 %) were more frequent
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in children below 5 years of age while Shigella,
V. cholera and E. histolytica were more common
in older ages.

Of those below 5 years, 15.6% had been
moderately to severcly dehydrated; ORT had
been given to 65% of them while 28% had re-
ceived intravenous therapy. Only 5% of those
under 5 years had to be admitted to hospital.
Excluding cholera cases in the 1-4 year olds,
which tended to be more severely dehydrated,
ORT was equally successful in children below
5 years of age, regardless of ctiology.

Pointing out that 33 % of all patients had re-
ceived IV therapy, even though only 20% had
been moderately to severely dehydrated, the
authors felt IV therapy had been overused,
perhaps because in this hospital ORT required
more staff time to deliver. Nevertheless, the
authors concluded ORT was more advanta-
geous than I'V therapy in that it was less expen-
sive and provided other, longer-term benefits
such as educating mothers on its use in the
home,

This study verified carlier findings that
ORT is equally successful in all ages regardless
of etiology.

Posada, G., et al., Causas de reingreso en
un servicio de rehidratacién oral (Causes of re-
admission to an oral rchydration ward), Bol
Med Hosp Infant Mex 39(2):93-98, 1982.

229, Tekee, B., Oral fluid therapy and diar-
rhoeal mortality among children in twelve
Egyptian villages, (52 pages) Unpublished report
presented at the *“Workshop on family planning and
health components in communily based distribution
projects,”’ Charlottesville, Virginia, January
12-14, 1982,

‘The author reported the results of an opera-
tional trial to determine the impacts of a com-
munity-based ORS distribution program on
diarrheal mortality in rural Menoufia, Egypt.

Local female health workers visited a total of
45,000 mothers in 105 villages over the first
three months of the trial, distributing WHO-
recornmended ORS packets, instructing the
mothers how to prepare and administer ORT,

“advising when and where to seek medical as-

sistance and how diarrhea can be prevented.
Of the 105 villages, one set of six villages con-
taining about 50,000 inhabitants, was chosen
as the treatment area. A similar six-village
area, where ORS had not been distributed,
served as the control. Births and deaths were
recorded through annual surveys. All villages
were surveyed twice between March, 1979 and
February, 1981.

Doctors and nurses working in government
health facilities in and near the study area were
given special ORT training and stockpiles of
ORS packets were maintained.

The two scts of villages were similar with re-
spect to demographic, socioeconomic and
health indicators. To measure mortality im-
pacts, all recorded deaths were investigated by
teams of medical interns which, after house-
hold interviews, assigned probable causes of
death ex post facto.

After 10 months no significant differences
were found in age-specific diarrheal mortality
rates, although the authors had hypothesized
the introduction of ORT would reduce diar-
rheal mortality by one third or more. More-
over, the surveys and subsequent investiga-
tions determined that death rates for all causes
were equivalent between the treatment and
control areas and that diarrheal diseases ac-
counted directly or indirectly for about 50% of
all deaths in children below five years of age.

Infant feeding and weaning practices, prox-
imity to health facilities and treatment sought
were not significantly different among fatal
cases from either treatment or control areas,
Over 90% of all fatal cases had received some
kind of treatment and over 35% had been hos-
pitalized at lcast once during the fatal episode.
About 30% of fatal cases in both treatment and
control areas had been given IV therapy.
About 35% of ail fatal cases had reccived
ORT; the proportion did not significantly vary
between the groups. However, ORT had been
given the first day of the episode in only 60% of
these fatal cases. Almost none of the fatal cases
had been given home ORT.

The authors concluded ncither the house-



110

hold based strategy for introducing ORT nor
“rather than just for houscholds where fatal

the ORT training given to health providers
had been effective. Single-entry interventions
are not likely to produce behavioral change,
they reasoned. Reinforcement over time
through repeated home visits may be neces-
sary. The fact that anti-diarrheal medicines
had been given to at least 85 % of fatal cases and
that private physicians were first consulted in
two-thirds of these cases indicated to the au-
thors a different approach to training health
care providers was needed.

From a methodological viewpoint, several
factors may have compromised the validity of
the study. These included complete reliance on
presumptive, retrospective diagnosis of deaths
for impact evaluation; failure to assess behav-
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joral factors among the entire population

cases occurred; and the possibility that, due to
selection factors, the families of fatal cases may
not have been representative of the population
at large.

Booth, I. W., et al., Oral rehydration ther-

apy: An issue of growing controversy, J Trop
Pediatr 28, 116-123, 1982,

Anonymous, Manual for the planning and
evaluation of national diarrhoeal diseases con-
trol programmes, ( WHO Unpublished Document,
WHO/CDD/SER/81.5, WHO Programme
for the Control of Diarrhoeal Diseases, 20 Ave-
nue Appia, 1211 Geneva 27, Switzerland)
1981,



Chapter V.

IMPLEMENTATION

Issues concerning implementation of oral rehydration programs are considered in
this section. These include: the quality and type of training needed for those admin-
istering the program; location of administration facilities (e.g., rural treatment cen-
ters vs. homes); the method of distribution (e.g., packet vs. use of local sugar and
salt); mode of preparation (e.g., packet vs. spoon vs. ‘‘scoop-and-pinch’’); the as-
sessment of fluid requirements and the provision of I'V fluids to persons who cannot
take initial oral rehydration treatment. There remains a need to develop oral rchy-
dration prograins incorporating the local cultural customs, beliefs, and practices.

Chatterjee, H. N., Control of vomiting in
cholera and oral replacement fluid, Lancet
2:1063, 1953 (see No. 2).

Colle, E., et al., Hypertanic dehydration
(hypernatremia): the role of feedings high in
solutes. Pediatrics 22:5-12, 1958 (see No. 3).

81. Jelliffe, D., Diarrhoea in childhood, In:
Medical Care in Developing Countries, Maherere,
1966.

This essay included a general review of diar-
rheal disease in childhood including discus-
sions of etiology and management. Some of the
therapeutic techniques that were advocated by
the author are now outmoded, but oral therapy
was described as an effective means of rehy-
drating mildly dehydrated children. The ORS
solution recommended contained 2 grams each
of sodium chloride and potassium chloride per
liter of water. A home-prepared fluid contain-
ing 1 teaspoon of salt and 8 teaspoons of sugar
per liter of water was also described. Either
fluid is to be administered by cup and spoon.
There was no discussion of the choice of com-
position of either formula.

82. Jelliffe, D. B., Rehydration centers in
developing countries, (Editorial), J Trop Ped
15:1-3, 1969.

The author outlined a plan for establishing
rehydration centers in developing countries to

m

deliver care for children with dehydration sec-
ondary to diarrhea. The author discussed the
proposed administration of oral rehydration
solutions by mothers under supervision. The
possibility of then supplying mothers with a
‘‘saline mixture’’ for home maintenance was
considered. The use of oral rehydration early
in illness, proposed the author, could lead to
reduced hospital admissions and reduced mor-
tality secondary to diarrheal disease in chil-
dren.

Nalin, D. R., ct al., Reduction of mainte-
nance intravenous fluid needs in cholera by
means of an oral therapeutic solution, J Paki-
stan Med Assoc 19:373-379, 1969 (see No. 69).

Nalin, D. R., et al., Oral therapy for chol-
era (letter), Ann Intern Med 72:959, 1970 (see
No. 20).

Picrce, N. F., et al., Oral electrolytes in
cholera (letter), Ann Intern Med 72:959, 1979
(see No. 20).

Mahalanabis, D., et al., Water and electro-
lyte losses due to cholera in infants and small
children: A recovery balance study, Pediatrics
45:374-385, 1979 (sece No. 24).

83. Mahalanabis, ‘D., et al., Intraperito-
neal fluid therapy in cholera and non-cholera
diarrhoea, Bull World Health Orgn 42:837-846,
1970.
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To try to find a method simpler than intra-
venous therapy to supply maintenance fluids to
small children, intraperitoneal fluid adminis-
tration was assessed in 8 adults and 26 children
(aged 6 years or less). Children with significant
dehydration, manifested by decreased blood
pressure, were first rehydrated by intravenous
therapy before maintenance intraperitoneal
fluids were begun.

Intraperitoncal {luids were shown to be ab-
sorbed too slowly to be used for maintenance
therapy in adults. In children, partial initial
rehydration and maintenance (including re-
placement of ongoing losses) therapy were suc-
cessful in 16 of 19 patients. One of the failurcs
had signs of peritonitis.

The limitations of intraperitoneal fluid hy-
dration include the need for close supervision
and sterile conditions. The 16 % failure rate for
treating children with mild to moderate dehy-
dration was higher than the failure rate for
treating such children with oral rehydration,
which does not entail comparable risks of peri-
tonitis and sepsis.

Nalin, D. R,, et al., Oral (or nasogastric)
maintenance therapy for cholera patients in all
age-groups, Bull WHO 43:361-363, 1970 (sce
No. 46).

84. Nalin, D. R., et al,, Kaolin and cholera,
J Pak Med Ass 20:177-82, 1970.

The use of Kaolin, frequently recommended
for the treatment of cholera prior to the intro-
duction of fluid and electrolyte replacement
therapy, had never been formally studied.

Cholera was experimentally induced in four
adult dogs with surgically prepared jejunal
loops, and the effects of Kaolin introduced into
the prepared loops were studied. In human
adults with cholera, a controlled trial of 300 cc.
of Kaolin suspension instilled intragastrically
was also conducted.

In the dog studies, Kaolin prevented diar-
rhea if it was mixed with cholera toxin before
the latter was instilled into the prepared loops.
Partial inhibition of diarrhea was produced if
Kaolin was placed in the loop before toxin. Di-

arrhea volume did not differ from untreated
controls if Kaolin was administered after toxin.
Kaolin administration did not alter the diar-
rhea volume in humans, independent of treat-
ment with tetracycline.

Kaolin was found to be an ineffective form of
oral cholera therapy. The data suggested that
agents which modify the intestinal response to
cholera toxin may be more effective in reduc-
ing stool volume than agents which may neu-
tralize the toxin.

Nalia, D. R., et al., Oral or nasogastric
therapy for cholera, WHO Public Health Paper
No. 40, Chapter 11, pp 73-76, 1970 (sce No.
25).

Nalin, D. R., Oral or nasogastric mainte-
nance therapy for diarrhoeca of unknown
actiology resembling cholera, Trans Roy Soc
Trop Med Hyg 64:769-771, 1970 (see No. 47).

Sack, R. B., et al., The usc of oral replace-
ment solutions in the treatment of cholera and
other severe diarrhoeal disorders, Bull WHO
43:351-360, 1970 (sce No. 26).

85. Biddulph, J., Standardized manage-
ment of diarrhoea in young children, Paediatr
Indones 11:37-46, 1971.

Based on previous experience with 300 de-
hydrated young children during a gastroenteri-
tis epidemic in Papua, New Guinea, a stan-
dardized approach to the management of
diarrhoea ‘vas developed. From this experi-
ence, a decision was made to treat all dehy-
drated cases intravenously with standardized
amounts of 2.5% dextrose in half strength Dar-
row’s solution followed by administration of
oral therapy. Antibiotics were not routinely
used. The mortality rate from diarrhoea dur-
ing this epidemic was below 1%.

The standardized treatment regimen
adopted was based on the five points: 1) dehy-
dration, 2) diagnosis, 3) drugs, 4) diet, and
5) disaccharidase deficiency. Rehydration was
accomplished intravenously (immediately fol-
lowing clinical detection of dehydration),
through continued breastfecding, and by the
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A bari mother in rural Bangladesh preparing “labon-gur’’ OR'T solution. (Photo: WHO).
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use of oral fluid with electrolytes (either a
sugar-salt sclution with potassium and magne-
stum added or a sweetened condensed milk so-
lution diluted with water 1:8). Starvation ther-
apy for diarrhea was felt to be inappropriate for
young children in developing countries since it
can exaccrbace malnutrition. Disaccharidase
deficiency was a problem found in 25% of the
malnourished children but in only 2% of those
who were adequately nourished.

Nalin, D. R., Oral or nasogastric mainte-
nance therapy in pediatric cholera patients,
Trop Pediatr 78:355-358, 1971 (see No. 27).

Nalin, D. R., et al., The optimal oral ther-
apy formula for cholera and cholera-like diar-
rheas, In: Proceedings of the Sixth Annual
International Epidemiologic Association Scientific
Meeting, Belgrade, Savremena Administracya,
pp 1048-1057, 1971 (see No. 49).

86. Church, M. A., Fluids for the sick child.
A method for teachmg mothers, Trop Doc
2:119-21, 1972.

Ugandan mothers were taught a simple, rep-
licable method for mixing oral rehydration
fluid.

The mothers were taught to add two pinches
of salt (using the thumb and two fingers) and a
four-finger scoop of sugar to a mug (pint) of
water. Juice from one orange was added as
available. Training was performed by an expe-
rienced mother under the observation of clinic
medical staff.

When a series of thirty pinches of table salt
(10 each by three participants) and thirty
pinches of sea salt (same method) were
weighed, the mean weights were found to be in
the range of 0.41 to 0.61 grams, plus or minus
15-35% . The weight of sugar was not similarly
tested, but was felt to be approximately 30
grams.

Salt concentration is a crucial aspect of oral
rehydration fluid, and the method described
provided a simple means of obtaining a
roughly appropriate concentration under su-
pervision. Field trials to assess accuracy of

measurement and efficacy of solution adminis-
tration under village conditions are needed.

Hirschhorn, N., et al., Oral fluid therapy of
Apache children with acute infectious diar-
rhoea, Lancet 2:15-18, 1972 (see No. 28).

87. Hirschhorn, N., et al., Oral rehydra-
tion of children with acute diarrhoea, (letter),
Lancet 2:494, 1972,

The author descr’.ed a glucose-electrolyte
solution (GE-SOL) which could be prepared
using reagent-grade chemicals and measuring
spoons in the following manner: sodium chlo-
ride—1/2 teaspoon, sodium bicarbonate—
1/2 teaspoon, potassium chloride—1/4 tea-
spoon, glucose—2 tablespoons. These powders
could be combined in a plastic container ready
for dissolving in one liter of warm water.

Ten containers were prepared in this fash-
ion, resulting in the following mean (millimole/1)
concentrations (+5%): sodium-81, potas-
sium-18, chloride-71, bicarbonate-28, glucose-
139. One person could prepare 100 such con-
tainers in an hour.

The use of spoons for measuring volumes of
solutes for oral rehydration fluids was shown to
be quick and reliable in this hospital-based
study.

88. Taitz, L. Z., et al., High calorie/osmo-
lar feeding and hypertonic dehydration, Arch
Dis Child 47:257-260, 1972.

The author compared the sodium content of
milk prepared from powder by English moth-
ers to the content in milk prepared in hospital
milk kitchens or in a laboratory. The urine os-
molarity and creatinine of breastfed and cow’s
milk-fed infants presenting for their first well-
baby visit (6-10 weeks of age) were also com-
pared.

The mean sodium content (32.7 mEqg/l,
range 22-66) of milk prepared by mothers was
significantly greater (p less than 0.01) than that
of milk prepared by the hospital staff (mean 26
mEq/l, range 25-26.8). Urine osmolality and
urine creatinine were significantly higher in in-
fants fed cow’s milk than in breastfed infants.
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Three cases of hypernatremic dehydration
were described, all in infants fed powdered
milk formula. The hypernatremia was attrib-
uted to mothers using heaping measures of the
powder in preparation rather than level mea-
sures as directed.

The findings in this study supported the con-
cern that complications such as hypernatremia
may develop if electrolyte powders are mea-
sured by volume in the field rather than pre-
pared and packaged centrally.

Hirschhorn, N., et al., Ad libitum oral glu-
cose-eiectrolyte therapy for acute diarrhea in
Apache children, J Pediatr 83:562-571, 1973
(see No. 50).

Mahalanabis, D., et al., Oral fluid therapy
of cholera among Bangladeshi refugees, Johns
Hopkins Med ] 132:197~205, 1973 (see No. 71).

Mazumdar, H., et al., Oral rehydration in
gastroenteritis in children, Indian Pedialr
10:315-322, 1973 (see No. 30).

89. Rohde, J. E., Rehydration in the field,
Pacediatr Indones 14:148-152, 1974,

Universal treatment of dehydration due to
diarrhea by use of oral therapy was encouraged
in this general review article which recounted

the successes of oral rehydration programs in-

India, Bangladesh, and Indonesia. Educa-
tional and promotional programs to make oral
therapy available to all sectors of society were
encouraged.

90. Rohde, J. E., Training of paramedical
personnel. Understanding priorities in treat-
ment of diarrhea, Paediatr Indones 14:153-158,
1974.

Using clinical examples for demonstration, a
method for training medical personnel in the
recognition, prevention, and treatment of de-
hydration was detailed, including instruction
on the preparation and administration of oral
rchydration solution. Diagnostic consider-
ations, possible additional therapeutic inter-
ventions, and nutritional guidelines were dis-
cussed.

91. Aballi, A. J., Single soluuon not ideal
for oral therapy of dlarrhoea, (letter) Lancel :
2: 513 14 1975, L ;

The writer expressed concern that stool so-
dium and potassium losses in children with di-
arrhea may vary in different populations due to
underlying states of nutrition, climatic condi-
tions, and the variable nature of locally com-
mon enteric pathogens. The writer felt the use
of asingle oral rehydration solution, although a
practical idea, may not be ideal for all infants
under all conditions. Studies in many different
populations of children are needed to assess the
efficacy of oral rehydration, the author con-
cluded.

92. Baral, M. R., Experience with 100 diar-
rhoea cases treated at Narayani Zonal Hospital
Rehydration Therapy Center, Birgunj, J Nep
Med Ass 13:77-87, 1975,

The impact of the first hospital-based oral re-
hydration program in Nepal was described.
One hundred children, 2 days to 14 years of
age, were treated with a locally-produced oral
solution (closely approximating the WHO-rec-
ommended composition) for mild to moderate
dehydration or with intravenous (IV) therapy
for severe dehydration. The etiologies of the di-
arrhea were not reported; all children received
antibiotic therapy. Systemic infections were
noted in 6 children, and 11 were judged clini-
cally to be malnourished.

Twenty-one children died, 17 within the first
24 hours of admission. Difficulties in initiating
IV therapy in some severely dehydrated cases
were noted and might have partially accounted
for 18 of the 21 deaths occurring in the less than
1 age group. The comparatively lower fatality
rate using oral therapy was felt to be an early
indication favoring the use of oral rehydration
in hospitals.

In addition to providing oral rehydration
therapy, facilities for administering parenteral
fluids to severely dehydrated and otherwise
complicated patients should be included in any
oral rehydration program.
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De, S., et al,, Oral fluid therapy for cholera
and non-choleraic diarrhoeas in children,
J Com Dis 7:124-128, 1975 (see No. 32).

Editorial, Feeding sick babies, Br Med [
4:539, 1975 (see No. 51).

Hirschhorn, N., et al., Oral glucose-elec-
trolyte therapy for diarrhea: A means to main-

tain or improve nutrition? Am J Clin Nutr -

28:189-192, 1975 (sec No. 74).

Editorial, Oral glucose-clectrolyte therapy
for acute diarrhea, Lancet 1:79-80, 1975 (see
No. 34).

93. Mahalanabis, D., et al., Present and fu-
ture of oral rehydration therapy for diarrhocal

diseases with special reference to health care
delivery, Ind J Prev Soc Med 6:286-290, 1975.

The successful use of oral rehydration solu-
tions in clinical and field trials to treat all types
of diarrhea in all age groups was documented.
To overcome major problems in delivery, mea-
surement techniques involving use of a syringe
barrel or a plastic spoon were described. If pre-
packaged solutions are to be used, the authors
recommended a ‘‘kangaroo packet’’ in which
salts are separately packed from glucose to pro-
vide longer shelflife. Detailed information was
provided on these techniques.

94. Anonymous, Treatment and preven-
tion of dehydration in diarrhoeal discases: a
guide for use at the primary level, Non-serial
WHO publication, 1976.

Simple guidclines for treatment and preven-
tion of diarrheal dehydration were presented in
order to aid the training of primary health
workers to prepare their own guidelines
adapted to local needs and resources.

The dangers, treatment, and prevention of
diarrhea were discussed along with informa-
tion on the preparation and administration of
oral rehydration solutions. Methods for evalu-
ating nutritional status and for implementing
educational programs were also included.

- Bart, K. J., et al., Single solution for oral
therapy of diarrhoea (letter), Lancet 2:633-634,
1976 (see No. 54). ’

95, Brotowasisto, et al., Rehydration Pro-
gramme in Indonesia, Proceedings of the 5th Asian
Pacific Congress of Gastroenterology, Singapore,
488-490, 1976.

This preliminary evaluation of the Indone-
sian oral rehydration program included a de-
scription of the country’s environmental con-
ditions and the nature of its diarrheal discase
problem. A diarrheal discase control program
has been developed with the long-term goal of
reducing the incidence of diarrhea by provid-
ing a safe water supply, good latrines, im-
proved health education, and a comprehensive
nutritional program.

To accomplish the short-term goal of pre-
venting or reducing deaths due to diarrhea, a
program has been cstablished which encour-
ages carly administration of oral therapy to all
persons with diarrhea, use of oral therapy to
treat mild to moderate cases of dehydration,
and use of initial intravenous followed by oral
therapy for treating severe dehydration.

In implementing the program, oral rehydra-
tion salts packets will be provided to public
health nurses, field workers, social workers,
and village volunteers as well as to hospitals
and treatment centers. Mothers will be edu-
cated in the efficacy, preparation, and admin-
istration of oral solution. A marketing study
will be carried out.

The preliminary results revealed that the
case-fatality rate in severely dehydrated cases
admitted to hospitals and health centers has
been reduced from 10-30% to 0.5 % after initi-
ating the dehydration treatment program.

96. Hatcher, G., Diarrhoea, Brit Med [
1:571-3, 1976.

This is a brief but helpful review of the
pathophysiology, differential diagnosis, and
management of childhood diarrheal discase.
Home management and preparation of an oral
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rehydration solution containing 5% glucose
were discussed. Salt was excluded from this
homemade solution because it is ‘‘potentially
more dangerous than useful unless it is accu-
rately measured.’’ Strong recommendations
against the use of Kaolin, opiates, codeine, lo-
motil and other medications directed at sup-
pression of symptoms were presented.

As an editorial note, salt is no more likely to
be inaccurately measured than sugar, and a hy-
perosmotic glucose solution can produce the
same problems as a hypertonic salt solution,
despite the opinion expressed in this article.
Both should be included in home prepared oral
rehydration fluid as long as the parents can be
properly trained in the preparation. Barring
that, oral rehydration should take place under
closer supervision by health/care personnel.

97. Moran, M., Oral rehydration therapy
in home and hospital: experience in rural Nige-
ria, Ped Nurs Sept/Oct, 32-33, 1976.

A missionary nurse working in a rural Nige-
rian hospital found that oral rehydration solu-
tions prepared from powdered electrolytes and
glucose were practical and effective in treating
diarrheal rehydration in children.

Two solutions were used. Initially, oral solu-
tions were made using Morley’s formula of a
three-finger pinch of salt and a three-finger
scoop of sugar dissolved in a pint of water with
the addition of the juice from one orange, if
available. However, when several unexplained
sudden deaths occurred which were presumed
to be due to hypokalemic cardiac anhythmias,
the investigators utilized a second formula-
Hirschhorn's GE-SOL. GE-SOL consists of 2
tablespoons of glucose, one-half teaspoon of so-
dium chloride, one-half teaspoon of sodium bi-
carbonate, and one-quarter teaspoon of potas-
sium chloride dissolved in one liter of water.
Infants were either fed this solution by cup and
spoon or had it infused, alternating with ex-
pressed breastmilk, via nasogastric tube.

The number of infants treated in this man-
ner was not stated nor was the clinical success
rate, but the implication was that the method
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was highly satisfactory, both to the mother and
the health care workers,

Naik, N. V.,.et al,, Oral rehydration in
acute gastro-enteritis in young children, Ind Pe-
diatr 13:127-133, 1976 (see No. 55).

Nalin, D. R, et al., Sodium content in oral
therapy for diarrhoea (letter), Lancet 2:957,
1976 (see No. 56).

Rahilly, P. M., et al., Clinical comparison
between glucose and sucrose additions to a ba-
sic electrolyte mixture in the out-patient man-
agement of acute gastroenteritis in children,
Arch Dis Child 51:152-154, 1975 (see No. 57).

98. Rohde, J. E., et al., Taking science
where the diarrhoea is, CIBA Foundation Sympo-
sium 42:339-358, 1976.

This general review article traced the effect
of laboratory cholera research studies on the
advances in clinical treatment capabilities. The
advent of oral rehydration therapy has greatly
simplified treatment of dehydration. Experi-
ence from ORT trials has shown that most per-
sons can be rehydrated and maintained using
oral rather than intravenous fluids if oral rehy-
dration is started carly enough; that clinical
rather than laboratory criteria can be effective
in assessing fluid needs; and that thirst can
serve as the main criterion for administering
fluids. A recommended electrolyte composi-
tion of the fluid was not discussed, but studies
reporting that sucrose can be effectively substi-
tuted for glucose were cited.

Considerations in implementing an oral re-
hydration program were discussed using the
experience in Indonesia as an example. Oral
rehydration salts packets have been distributed
to 2000 rural health centers, but it was esti-
mated that only a small percentage of diarrheal
cases were using the treatment centers. Involv-
ing village leaders in providing initial therapy
was one strategy the author recommended to
obtain wider coverage. Another method identi-
fied was promoting the local production of oral
rehydration salts peckets and the utilization of
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existing local distribution networks for market-
ing the packets. The widespread acceptance of
oral therapy depends on the development of ef-
fective education programs individualized to
the beliefs, practices and traditions of the soci-
ety involved.

99. Sedgwick, J. R., et al., Oral rehydra-
tion in rural India, (letter), Lancet 1:1194-
1195, 1976.

This letter described a program to evaluate
the feasibility of training poorly-educated
Southern Indian mothers to prepare the
WHO-recommended oral rehydration solu-
tion in their own homes. Mothers who had
brought children with diarrhea and some de-
gree ot dehydiation to a hospital outpatient
clinic were taught by a native nurse to boil wa-
ter, mix in the contents of the packet, let the
mixture cool, and administer it to the child.
Obtaining correct volume measurements was a
major problem as several local cooking utensils
and glasses of various sizes were used.

After instruction, the mothers prepared the
salutions in their own homes while a control
group of mothers who received the same in-
structions prepared oral solutions under super-
vision.

Sodium concentration, measured in 66 sam-
ples produced without supervision, averaged
120 mmol/l (versus the 90 mmol/] expected
from the packet) with a range of 39 to 510
mmol/l. A mean of 105 mmol/l and a range of
61 to 163 mmol/l were found in the 12 samples
produced under supervision.

To reduce the chance of producing hyper-
tonic solutions, the authors suggested design-
ing packets based on the volume of the small-
est-size local container. Also, by using smaller
volumes, the authors theorized, contamination
of the solution would be less likely.

The importance of establishing a uniform
volume measure vessel for oral solution prepa-
ration and the nced to provide a thorough
training program were clearly demonstrated
by these resulcs.

100. Ware, S., Hypernatremia and glucose
water, (letter) Lancet 1:494, 1976.

Hypernatremic dehydration resulted when
the parents of a seventeen-month-old child
with diarrhea were instructed to give him only
‘‘glucose water.”’ In the absence of clearer in-
structions, a hyperosmolar 15-20 % glucose so-
lution was prepared and fed. This apparently
caused osmotic diarrhea leading to hyperna-
tremic dehydration.

This report served as a warning that without
proper training, persons preparing oral rehy-
dration solutions at home may cause rather
than alleviate problems.

101. Bollag, U., Cup and spoon rechydra-
tion of children with acute diarrhea, J Trop Ped
Env Child Hith 23:268-270, 1977.

The results of a program introducing a cup
and spoon rehydration method in a Jamaican
child care center were described.

Sixteen children (ages 6 months to 5 years)
with ‘‘sporadic, unspecified’’ diarrhea were
treated with an oral rehydration solution pre-
pared using one *‘3 finger pinch’’ of salt and
sodium bicarbonate and 2 teaspoons of ‘‘Mist.
potassium chloride’’, dissolved in 100 cc. of
water. None of these children had to be hospi-
talized.

The author supported the early administra-
tion of oral therapy for diarrheal illness and
carly resumption of feeding if tolerated by the
child. Use of a cup and spoon to provide small
amounts of fluid at frequent intervals was rec-
ommended. For community-based programs,
the fluid must be simple to prepare from easily
available ingredients.

102. Chakraborty, B., Management of in-
fants and children with acute diarrhoea, J Ind
Med Assn 69:280-283, 1977.

The author outlined an essentially clinical
approach to the diagnosis, continuing assess-
ment, and management of childhood diarrheal
disease. Oral therapy with the WHO packet
(ORALYTE or ORS) was recommended
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where excessive vomiting does not preclude its
use. According to the author, oral rehydration
should only be used after initial rehydration
has been completed via 24-36 hours of intra-
venous infusion. No reference was made to the
use of oral rehydration fluid for rehydration ther-

apy.

Chatterjee, A., et al., Evaluation of su-
crose/electrolyte solution for oral rehydration
in acute infantile diarrhoea, Lancet 1:1333-
1335, 1977 (see No. 58).

103. Cutting, W.A M., Rehydration solu-
tions and domestic measurements, (letter) Lan-
cet 2:663-64, 1977.

The reliability of the pinch technique for salt
measurement was tested using 4 groups of peo-
ple in 3 countries.

In India, 127 persons measured crude salt
and 78 persons measured refined salt 10 times,
cach using the pinch technique. Refined salt
was measured by 31 people in Trinidad (5 de-
terminations each) and by 2 English people
(10 determinations each).

An ‘‘unacceptably wide variability’’ in mea-
sured weights was found. Finger size was not
correlated with pinch weight.

It was speculated that variability in weights
may be related to intercultural differences in
the use of hands in cooking.and eating. The
study demonstrated that before techniques like
the pinch method can be recommended, they
must be carefully tested under local conditions.

104. Gracey, M., et al., ROSE system for
treatment of cholera dehydration, (letter), Brit
Med J 1:839-840, 1977.

This letter reported the success of a simulta-
neously-administered IV and oral rehydration
program in severely dehydrated, hospitalized
Indonesian children (ROSE: Rehydration,
Oral, Simultaneous IV, and Education of
mothers about diarrhea and dehydration).

In February and May 1976, 2 groups of chil-
dren with dehydration and shock secondary to

severe diarrhea were rehydrated by simultane-
ous administration of IV Ringer’s lactate and
an oral solution given ad libitum (in mmol/l:
Na* 85, Cl- 70, HCOj3 30, K.* 15, and glu-
cose 120). Breastfed children continued breast-
feedings during trcatment. A tctal of 165 chil-
dren were treated in the 2 studies (95 in
February and 70 in May) with i5 less than 12
months of age, 73 aged 1-6 years, and 77 aged
6-13 years.

V. cholerae was found in 48 of 63 stool cultures
performed. Most children were discharged fol-
lowing 8 hours of therapy and on follow-up at 3
days, no deaths or significant clinical complica-
tions were noted.

The authors supported their conclusion that
a simultaneously administered I'V and oral re-
hydration program is efficacious by noting that
the mortality from childhood cholera in Indo-
nesia had fallen from 46% in 1963 to 10% in
1973 (when NaHCOj was added to IV fluids),
to 3.5% in 1974 (when therapy of IV Ringer’s
followed by oral rehydration was instituted) to
zero in the present study.

International Study Group, A positive ef-
fect on the nutrition of Philippine children of
an oral glucose-clectrolyte solution given at
home for the treatment of diarrhoea. Report of
a field trial by and international study group,
Bull WHO 55:87-94, 1977 (see No. 75).

105. Jere, A., Alittle radio goes a long way-
...sometimes, In: Shack, K., (ed.): Teaching
nutrition in developing countries, Meals for Mil-
lions Foundation, Santa Monica, California,
87-96, 1977.

The author discussed the use of radio to pub-
licize public health programs and the possible
pitfalls in various nutrition education cam-
paigns. For example, radio programs pro-
duced at the capital by experts advised by nu-
tritionists are often based on a different set of
concepts than those held by villagers. Feeding a
child who is suffering from diarrhea is a basic
and correct health lesson, but the idea may be
abhorrent to mothers because they believe it
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could increase the amount of diarrhea. The
need to design health education programs
based on local customs and beliefs was clearly
stated.

Lishnevsky, M. 8., etal., Orz! rchydration
treatment benefits Lao children with diar-
rhoea, WHO Chron 31:421-422, 1977 (see No.
35).

106. Kielmann, A. A., et al., Home treat-
ment of childhood diarrhea in Punjab Village,
J Trop Ped Env Child Hlth 23:197-201, 1977.

Although cffective oral rehydration treat-
ment programs have frequently been carried
out in institutional settings, the authors noted
that relatively few reports have come from
community-based programs. A discussion of
the problems in instituting a village-based oral
rehydration program in 13 rural Indian vil-
lages was presented. Most children were
treated with a homemade solution using local
sugar, salt, and water.

An intensive training program was required
to change the existing village practices of treat-
ing diarrheal discase and restricting food and
milk intake during illness. Mortality from diar-
rheal discase decreased after initiating this
training program which had placed primary
responsibility for treating all but the most se-
vere cases in the hands o/ auxiliaries and moth-
ers.

The authors noted that the cost of using pre-
packaged solutions to treat all cases of diarrhea
(most of which are mild and self-limited) could
be prohibitive in arcas with limited monetary
resources.

107. Nichols, B. L., et al., A critique of oral
therapy of dehydration due to diarrheal syn-
dromes, Am J Clin Nutr 30:1457-72, 1977.

Diarrheal diseases are a major cause of death
in children less than five years of age, and vir-
tually all these deaths occur in the developing
countries. A simple and casily administered
therapeutic approach such as oral rehydration
is essential to reduce diarrheal mortality rates.

Information regarding the design and com-

position of oral rehydration solutions was pre-
sented and the problems of trying to treat all
varieties of fluid and electrolytc insses with one
solution were discussed. Since treatment of
acute diarrhea is concerned with 3 objectives
(treatment of shock, replacement of losses, and
provision of maintenance needs), one oral solu-
tion may not be appropriate in all treatment
situations. To illustrate, the authors pointed
out that high solute rehydration solutions may
have a lower safety margin (more likely to pro-
duce hypernatremia) in persons with increased
insensible water losses and decreased renal
concentrating ability.

In designing ORT programs, the authors
Lelt, knowledge of local beliefs, customs, and
practices is essential and the use of locally avail-
able fluids, such as soft drink, soups, and teas
should be investigated as to their potential effi-
cacy. The continuation of breastfeeding and
early initiation of regular food intake during
diarrheal episodes was encouraged.

108. Hirschhorn, N., Treatment of diar-
rheal dehydration, (letter), Am J Clin Nutr
31:1967-1968, 1978.

This letter commented on practical, concep-
tual, physiological, and historical ‘‘fallacies’’
in the review article by Nichols and Soriano
(see preceding abstract). Hirschhorn con-
tended that lower sodium concentrations in
oral rehydration solutions could result in hypo-
natremia and that treatment of seriously dehy-
drated children requires a high sodium concen-
tration which can, at any rate, be tolerated by
children less seriously ill.

109. Nichols, B. L., Reply to letter by
Hirschhorn, (letter), Am J Clin Nutr 31:1969-
1970, 1978.

In responding to Dr. Hirschhorn’s critique
of his article, Dr. Nichols continued the debate
concerning the optimal composition for oral re-
hydration solutions.
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Balance studies done in developing countries
support Hirschhorn’s recommendation that a
96/mEq/l sodium solution was used. Whether
such a solution would be efficacious in treating
children in developed countries has not been
determined.

Pal, S. C., Promotion of oral rehydration
therapy in India, WHO Chron 31:470-471,
1977 (see No. 76).

Palmer, D. L., et al.,, Comparison of su-
crose and glucose in the oral electrolyte therapy
of cholera and other severe diarrheas,
N Engl ] Med 297:1107-110, 1977 (see No. 59).

Field, M., New stratcgies for treating wa-
tery diarrhea, (Editorial), N Engl | Med
297:1121-1122, 1977 (see No. 60).

Sandle, G. L., et al., Oral therapy in cholera
(letter), N Engl ] Med 298:797-798, 1978 (sce
No. 61).

Pierce, N. F., et al., Oral fluid—a simple
weapon against dehydration in diarrhoea,
WHO Chron 31:87-93, 1977 (see No. 36).

110. Rohde, J. E., et al., Rehydration is
everybody’s business, (Editorial), / Trop Ped
Env Child Hlth 23:109-110, 1977,

The efficacy of oral rehydration in the treat-
ment of acute diarrheal disease in children was
clearly described, as was the opinion that this
technology must be removed from the ‘‘offi-
cial”’ health-care establishment and placed in
the hands of *‘the people themselves’’ at the vil-
lagelevel. The mothers of the developing world
must be given adequate training so that they
can accept the responsibility for administering
oral rchydration therapy. To achieve this
method of health care delivery the hard-sell
techniques of private industry must be copied
with doctors taking the lead in the campaign.

111. Rohde, J. E., ctal., Therapy begins at
home: management of acute diarrhea in the
developing world, Proc Int Cong of Ped (New
Delhi, 1977), pp 809-819, 1977.

Diarrhea is a major public health problem,
causing an estimated 5 to 18 million child
deaths in 1976 alone. In addition, diarrheal
disease can play a significant role in the devel-
opment of malnutrition,

Despite diverse etiologies, diarrhea treat-
ment is uniform, consisting of replacement of
salt and water losses. The administration of
oral rehydration solutions is a simple technique
and can be carried out by the families of ill per-
sons. Loss of water and electrolytes should be
considered as fluid-electrolyte malnutrition
(FEM); thirst is an early symptom and is natu-
rally countered by drinking,.

Salt, sugar and water are natural dietary in-
gredients and should be regulated as foods, not
medicines. Glucose-clectrolyte packets should
be in every home and commercial firms could
be encouraged to manufacture and distribute
rehydration drinks. Since over half the price of
a one-liter packet (US 12 cents) is for packag-
ing, provision of bulk supplics distributed
through village outlets could reduce the price.
Home rehydration with sucrose-electrolyte so-
lutions is also feasible.

Government officials, physicians, and moth-
ers must be persuaded that deaths from diar-
rhea need not occur. This education must be
done in the context of ocal beliefs, customs and
practices.

Recent Philippine studies indicate that oral
rehydration may have a positive effect on mal- -
nutrition. When combined with early refeed-
ing, this impact could be even greater, felt the
authors. Maternal participation is indispensa-
ble to the success of the strategies outlined
above,

112. Anonymous, Control of diarrhoeal
diseases: WHO'’s programme takes shape,
WHO Chron 32:369-372, 1978.

This report included a brief review of the ep-
idemiology and public health importance of di-
arrheal diseases and described the WHO pro-
gram for controlling these diseases.

Oral rehydration therapy has made possible
an immediate program of mortality reduction.
Feasibility and acceptability studies of oral



122

ORAL REHYDRATION—A BIBLIOGRAPHY

therapy have been undertaken in Costa Rica,
Egypt, El Salvador, Guatemala, India, Iran,
The Lao People’s Democratic Republic, Libe-
ria, Nigeria, the Philippines, and Turkey in or-
der to determine whether oral rehydration can
be effectively administered through existing
health services in countries with different cul-
tures and health care methods. WHO-sup-
ported studies in the Philippines and Turkey
have shown that oral rehydration may improve
weight gain during diarrheal episodes and thus
may have an ameliorative effect on malnutri-
tion.

The proposed approach of the WHO pro-
gram is to promote a partnership arrangement
between WHO and national health authori-
ties. The national programs should operate
through existing primary health care infra-
structures as much as possible.

113. Fortin, J., et al., Dehydration scoring
system for infants, J Trop Pediatr Environ Child
Hith 24:110-114, 1978,

The authors described a scoring system for
grading the severity of dehydration in Tuni-
sian infants which permitted nursing staff to
classify a patient as mildly, moderately, or se-
verely dehydrated in under one minute. The
system was based on observation of seven phys-
ical signs, using descriptive terms chosen by
the nursing staff. Low-scoring infants were put
on oral therapy; moderate-scoring infants were
put on oral therapy if they accepted it without
vomiting; high-scoring infants were treated in-
travenously, with scoring repeated every three
hours. In each case, antibiotics were given only
in the presence of specific indications. After a
month of use, close agreement was achicved
among the medical and nursing staff who
scored the patients.

Eight hundred forty-one children aged one
to 24 months were scored for dehydration dur-
ing onc summer. Gomez scores were pre-
sented. Seventy percent of children admitted
for diarrheal dchydration were undernour-
ished. Outpatients seen at the hospital were of-
ten dehydrated while those seen at the MCH
center rarely were. Many children with low de-

hydration scores were admitted to hospitals be-
cause of malnutrition, as evidenced by skin-
fold.

Of all patients, 75 were admitted to the hos-
pital and 44 treated intravenously. Thirty-one
patients were treated intravenously in the
MCH centers. Thirty patients died, including
27 who were undernourished. The authors felt
that use of the clinical scoring system was pref-
erable to attempting to ascertain exact loss of
weight. Moreover, the rescoring at three-hour
intervals required nursing staff to observe the
patient more thoroughly. Fatalities in the pedi-
atrics department dropped from 26.1% to
13% after the introduction of the scoring sys-
tem.

The advantages of this system included stan-
dardization of case-management norms for
non-medical staff and reduction of physician
workload. Undernourished children are a
high-risk group among the dehydrated; the
scoring system distinguished between malnu-
trition and dehydration. While the scoring sys-
tem was used for summer diarrhea, the authors
felt the criteria used are independent of etiol-
ogy and can be used in other circumstances in
which dehydration might result, such as dia-
betes, hyperpyrexia, and ‘‘salt-losing’’ syn-
dromes.

114. Hendrata, L., Spoons for making glu-
cose-salt solution, Lancet 1:612, 1978,

The author described the development of a
simple plastic spoon with two deep cylindrical
wells for measuring sugar and salt, respec-
tively, for preparing oral rehydration fluids in
Indonesian homes. The cost of the spoon was
0.5 cents, U.S.

The spoon measured 4 grams of granulated
sugar and 0.9 grams of table salt, to be added to
200 cc of water (chosen because of the ubiquity
of drinking glasses of 185-220c¢c capacity in In-
donesia). In the study, mothers generally
mixed ‘‘safe’’ concentrations of sodium chlo-
ride.

This letter described in general terms the re-
liability of a fluid preparation method in which
measuring and mixing are done by the pro-
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vider. Studies to determine the accuracy of
homemade solutions remain to be done.

Parenthetically, this study utilized a more
“‘culturally available’’ volume for dilution
than the standard one-liter. Such differences in
local measures may make worldwide standard-
ization difficult.

115, Hirschhorn, N., Diarrhoeal control:
opportunities and constraints as illustrated by
development of an oral therapy programme,
WHO unpublished manuscript, DDC/AGPD/I5,
1978.

Alternatives for composition, production,
distribution, preparation, and use of oral rehy-
dration solutions were described in this review
article. Although many questions remain un-
answered, the author felt we should “‘get on’’
with utilizing oral rchydration therapy.

116. King, M., et al., Primary child care—A
manual for health workers, Oxford University
Press, Oxford, 1578.

This book included a comprehensive, well-
written and concise chapter on diarrhea. Diar-
rhea was clearly defined and a discussion of its
various etiologies (cholera, giardiasis, dysen-
tery, etc.) and specific clinical aspects was in-
cluded. Breastfecding throughout the diarrheal
episode was strongly encouraged. The authors
urged feeding be continued throughout the di-
arrheal episode beczuse the child has a better
chance of maintaining his nutritional state.
Clinical signs of dehydration and criteria for
determining when to use oral versus intraven-
ous rechydration were reviewed. The section on
rehydration covered intravenous and intra-
peritoneal rehydration as well as two kinds of
oral rehydration.

Mothers should be taught to mix the oral flu-
ids in a clinic setting before using it at home.
Clinical examples can be helpful in showing the
relationship between dehydration and diar-
rhea. Drugs are not necessary for most children
with diarrhea unless a causative agent is found.

Some drugs may cause diarrhea and can harm
the normal gut flora. :

The entire chapter (and book) was illus-
trated with helpful diagrams and charts about
measuring, mixing and giving oral, intrave-
nous, or intraperitoneal fluids.

The efficacy of oral rchydration in treating
diarrheal dehydration was stressed along with
the need to provide an educational program to
supply information on diarrheal diseases, nu-
trition, and personal and food hygiene.

117. McCord, C., et al., A successful pro-
gramme for medical auxiliaries treating child-
hood diarrhea and pneumonia, Trop Doc 8:
220-225, 1978.

While evaluating childhood mortality data
in 13 rural Indian villages the authors found
oral rehydration therapy was not well accepted
by mothers and was considered inferior by the
village medical auxiliaries. A training program
for the health workers was instituted, resulting
in greater utilization of oral rehydration and a
statistically significant decrease in the diarrheal
discase mortality rate despite an increase in in-
cidence of diarrheal disease aver the same pe-
riod of time (January 1971 to May 1973).

To provide a successful oral rehydration
program, continuous monitoring of program
effectiveness and in-service training based on
the results is essential.

118. Melamed, A., et al., Spoons for mak-
ing glucose-salt solution, (letter), Lancet
1:1317-18, 1978.

The reliability of using standardized spoons
to determine the amount of sugar and salt
necded to prepare oral rehydration solutions
may be significantly compromised by the grade
of locally available ingredients.

Using the spoons described by Morley and
King (see abstract No. 119), five grades of so-
dium chloride (reagent grade to coarse) as well
as glucose and brown sugar were measured and
then weighed at least five times each under the
foliowing four conditions—damp (normal cli-
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mate circumstances) and leveled; damp,
packed, and leveled; dried and leveled; and
dried, packed, and leveled.

Coarse salt in the normal damp state, leveled
but unpacked, had a mean weight of 1.8 t0 2.4
grams, depending on the grade, instead of the
expected 3.5 grams. Reagent-grade dried,
packed and leveled sodium chioride had a
mean weight of 3.5 grams. Glucose measured
with the described spoon weighed less than ex-
pected unless it was dried, packed, and leveled
(mean weight 19.3 grams; expected—20
grams), whereas brown sugar had a mean
weight of 19.6 grams damp and leveled and
23.4 grams damp, packed, and leveled. When
a ‘‘pinch-and-scoop’’ method was used, two
three-finger pinches of coarse salt delivered a
mean of 4.4 grams, and a four-finger scoop of
sugar delivered a mean of 18.3 grams.

Certainly the quality of local salt and sugar
and the contribution of absorbed or adsorbed
water to their volume and weight must be con-
sidered when use of measuring spoons is advo-
cated. Local variability, therefore, must be
taken into account when standardized ap-
proaches are advocated.

Moenginah, P. A., et al., Sucrose electro-
lyte solution for oral rehydration in diarrhea,
J Trop Ped Env Child Hith 24:127-129, 1978,
(see No. 63).

119. Morley, D., et al., Spoons for making
glucose-salt solution, (letter), Lancet 1:53-4,
1978.

The authors described a set of individually
labeled measuring spoons with cylindrical
wells to be used by junior health workers, (not
mothers) to measure the 20 grams of glucose,
3.5 grams of sodium chloride, 2.5 grams of so-
dium bicarbonate, and 1.5 grams of potassium
chloride necded to produce 1 liter of WHO-
recommended oral rehydration solution. The
spoons could be used at health posts to provide
an easy and accurate mcthod of preparing oral
rehydration solution. Although the potassium
spoon is red and the others blue, the potential

of using the wrong spoon to measure any given
ingredient must be explored.

Nalin, D. R., et al., Comparison of sucrose
with glucose in oral therapy of infant diar-
rhoea, Lancet 2:277-279, 1978 (sece No. 64).

120. Nalin, D. R., ‘A spoonful of
sugar...,’’ (letter) Lancet 2:264, 1978.

The author described the vagaries of home
preparation of oral rchydration fluid, espe-
cially the variabilities in the quality and mea-
surement of the ingredients, including water
volume. A plastic bag containing pre-mea-
sured ingredients with instructions to fill it with
water to a marked volume level was proposed.
Such a bag could be locally manufactured and,
according to the author, ought not to add sub-
stantially to the cost of packaging.

The problems of local availability of the nec-
essary, high-grade reagents and how the vol-
ume of the plastic bag could be calibrated were
not addressed.

121, Ransome-Kuti, O., et al., Oral ther-
apy of infant diarrhoea, (letter), Lancet 2:471,
1978.

The authors felt that immediate institution
of home oral therapy using a salt/sugar solution
could decrease diarrhcal mortality in pre-
schoolers in the developing world.

A survey of new mothers showed the idea of
oral rehydration has spread rapidly in Lago,
Nigeria, but less than 1/2 of the women who
were aware of the treatment knew the correct
proportions of the ingredients. Use of too much
salt was a common error.

The authors felt that a simple measuring
spoon, giving the actual quantities of ingredi-
ents, would improve the accuracy of mixing.

122. Rohde, J. E., Preparing for the next
round: convalescent care after acute infection,
Am_J Clin Nutr 31:2258-2268, 1978.

The author believes that the application of
our present knowledge in public health and
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preventive medicine is more important than
continued research. ‘'Knowledge is not
enough, and the quest for more often hinders
the field application of what we alrcady know.”’

Not usually considered in the realm of pre-
ventive medicine, effective home-based conva-
lescent care, he feels, is the first important step
in preventing future illness in children. Rather
than a passive recipient of health services, the
mother should be considered a basic health
worker providing primary care for hee child.
Greater attention must be paid to ‘‘mother-
ing”’—the poorly defined but crucial interac-
tion between mother and child.

Not all illnesses have the same nutritional
impact. Respiratory illnesses do not have the
same cffect as diarrheal diseases. More fre-
quent diarrheal illnesses result in more severe
weight deficits.

The author described a successful program
in Java where mothers gather once a month to
weigh their own children and record their
weights. A remarkable finding was the large
number of well-nourished, healthy children in
poor communities. The mothers of these chil-
dren are the real experts and they are encour-
aged in the monthly gatherings to share their
experiences and child-rearing practices with
their neighbors. The mothers become respon-
sible for the program, view it with pride and
concern, This, the author feels, accounts for
much of its success. With UNICEF and World
Bank assistance, Indonesia is trying to expand
this approach to many of its 65,000 villages.

Sack, D. A., et al., Oral hydration in ro-
tavirus diarrhoea: A double-blind comparison

of sucrose with glucose clectrolyte solution,
Lancet 2:280~283, 1978 (sce No. 65).

123. Sack, R. B, et al., The current status
of oral therapy in the treatment of acute diar-
rheal illness, Am J Clin Nutr 31:2251-2257,
1978.

An cvaluation of oral rehydration therapy
was presented in this review article. Hospital,
clinical, and home-based trials were cited and
nutritional impact was discussed.

The controversy over the optimal composi-
tion for oral solutions was detailed as were al-
ternative methods of delivery. The effect of oral
rehydration on nutrition and its efficacy in very
young infants, wrote the author, are areas re-
quiring further studies.

Seriki, O., Management of moderately se-
vere dehydration by continuous intra-gastric .
infusion of electrolyte solution, Trop Doc
8:134-136, 1978 (See No. 38).

124. Agarwol, A., A cure for a killer—but
how to deliver it?, Nature 278:389-391, 1979,

The importance of diarrhoeal diseascs in the
developing world and the historial and scien-
tific antecedents to the development of ORT
were reviewed in this feature article. Various
approaches to delivering ORT were presented,
ranging from the ‘‘complete formula’ packets
advocated by WHO to homemade simple salt/
sugar (SSS) solutions mothers can prepare in
the home. The pros and cons of each were
clearly discussed, highlighting ficld experi-
ences to date. The overall goal, most observers
agree, is to familiarize developing world moth-
ers with ORT so that it becomes a routine
home treatment for diarrheal dehydration. To
achieve this, observed one advocate, a demys-
tification of medical technology is needed.

The viewpoints of leading experts on how
best to “‘routinize” ORT may be overshad-
owed by the author’s observation that, as in
most appropriate technologies, it is difficult to
recommend any one method, for each will be
viewed from a different perspective according
to local cultural, historical and economic con-
ditions.

The ORT debate, concluded the author, is
ultimately a political problem, couched within
the larger issue of how best to deliver primary
health care in gencral to the peoples of the de-
veloping world.

125. Anonymous, The control of acute di-
arrheal discases: WHO and UNICEF collabo-
rate in country programmes, WHO Chron
33:131-134, 1979.
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Encouraging oral rehydration therapy as a
means of reducing acute diarrhcal discase mor-
tality is an immediate WHO objective. Use of a
single, prepackaged mixture of sodium chlo-
ride, sodium bicarbonate, potassiuin chloride,
and glucose was recommended. Such a mix-
ture was shown to be acceptable to mothers of
children with diarrhea in a study done in Tur-
key. UNICEF will assist in establishing local
production and distribution of the prepack-
aged mixture and will cooperate with WHO in
assessing the efficacy of various production and
delivery strategics as well as their impact on di-
arrheal mortality.

Cash, R. A,, Oral therapy for diarrhea, Trop
Doc 9:25-30, 1979 (See No. 77).

126. Finberg, L., et al., Oral therapy for
dehydration in acute diarrhoeal diseases with
special reference to the Global Diarrhoeal Dis-
eases Control Programme, WHO Unpublished
Document, BAC/DDC/79.1, 1979.

The use of oral rehydration therapy in light
of the varying needs of local programs was dis-
cussed from the viewpoint of the Glebal WHO
Diarrheal Discase Control Program. In addi-
tion to providing oral solution, facilities for
parenteral fluid administration would be re-
quired for treating severely dehydrated pa-
tients, oral fluid treatment failures, and pa-
tients with complications, felt the author.

The importance of using a single ORS for-
mulation (the WHO-recommended composi-
tion) was stressed because of the administrative
and logistical advantages. However, the need
to provide additional water, especially to in-
fants with non-cholera diarrhea or cases with
only maintenance fluid and clectrolyte require-
ments, was emphasized.

The authors recommended use of prepack-
aged ingredients in amounts which correspend
to readily available local measures. A smaller-
sized packet for a proportionately smaller vol-
ume of fluid may be more useful in inlants.
Further field evaluation must be done to deter-
mine the efficacy of the pinch-and-scoop or
spoon methods of measurement.

In discussing research priorities, the authors
identified a critical need for field studies to
cevaluate the accuracy, concentration, safety,
and efficacy of oral solutions made from local
ingredients in the home.

Hutchins, P., et ai., Comparison of oral su-
crose and glucose electrolyte solutions in the
out-patient management of acute gastroenteri-
tisin infancy, J/ Hyg (Camb) 82:15-19, 1979 (sece
No. 66).

Nalin, D. R., et al., Oral rehydration and
maintenance of children with rotavirus and
bacterial diarrheeas, Bull WHO 57:453-459,
1979 (see No. 40).

Nalin, D. R,, et al., The problem of emesis
during oral glucose-clectrolyte therapy given
from the onset of severe cholera, Trans Roy Soc
Trop Med Hyg 73:10~14, 1979 (see No. 41).

Rahaman, M. M., et al., Diarrheal mortal-
ity in two Bangladeshi villages with and with-
out community-based oral rehydration ther-
apy, Lancet 2:809-812, 1979 (see No. 78).

127. McCord, C., Oral fluid treatment for
diarrhea in Menoufia governorate, Egypt, 4
report from the American Public Health Association,
1979.

Diarrhea accounts for at least 25% and per-
haps as much as 50% of all deaths among
Egyptian children less than five years old. Ap-
proximately 75% of these deaths occur in the
summer months. Breastmilk and other foods
are often withheld from children during bouts
of diarrhea.

In this paper the author described a project
to distribute Oralyte to households in the Me-
noufia governorate of Egypt. The project rep-
resents the largest, most intensive effort to date
to make oral rehydration salts and treatment
information available for home use. The goal
of the project is to reach the entire population of
the governorate (1.7 million inhabitants)
within 3 years.

Despite the rarity of liter-size containers in
Egyptian houscholds, Oralyte packets contain-
ing rehydration salts for mixture in one liter of
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water will be used in the project with instruc-
tions to mix one teaspoon per 200 cc glass.
“‘Rehydran”’, an Egyptian-made packet, con-
tains only 1/5 the amount and would be prefer-
able to the one-liter packets but local produc-
tion cannot match the needs of this project. In a
field test, 75 % of mothers produced acceptable
solutions but 25 % prepared solutions with haz-
ardous sodium concentrations.

128. Rees, L., et al., Gradual reintroduc-
tion of full-strength milk after acute gastroen-
teritis in children, Lancet 1:770-71, 1979,

This article examined the hypothesis that
children with acute gastroenteritis will do well
if full-strength milk feedings are continued
throughout their illness.

Forty-six children between the ages of 6
weeks and 4 years who had diarrhea with no
other underlying illness and who were less than
5% dehydrated clinically were randomly di-
vided in a non-blind fashion into three study
groups. Group I received full-strength milk
feedings, and Group II received clear fluids (30
mLEgq/l sodium chloride and 220 mmol/l dex-
trose in water) until diarrhea “‘settled”” and
then full-strength milk. Group III received
clear fluids until diarrhea ‘‘settled”’ followed
by concentrations of milk increased by a quar-
ter-strength every eight hours. Patients were
discharged when full-strength milk could be
tolerated without diarrhea. Stools were exam-
ined for bacterial and viral pathogens. Stooling
and vomiting were noted but no determina-
tions of serum clectrolytes, stool volume or du-
ration of diarrhea were performed.

Mean length of hospital stay (not given) was
not significantly different for any group.

No effort was made to assess the comparabil-
ity of the three groups in terms of demographic
factors, clinical severity, prior nutritional sta-
tus, nature of pathogens isolated, or duration
or volume of diarrhea. Patients in Groups I
and II did vomit significantly more frequently,
but this was dismissed as being ‘‘not of suffi-
cient severity to warrant a change in regi-

1)

men.

The authors concluded that children with
acute gastroenteritis can tolerate full-strength
milk. However, because the comparability of
the three groups was not clearly described, the
data did not fully support this conclusion.

129. Anonymous, Report of the Scientific
Working Group on Child Care Practices Re-
lated to Diarrheal Diseases, WHO Unpublished
Document, WHO/DDC/79.4, 1979.

In this report of a WHO Expert Scientific
Working Group meeting, the ‘‘state-of-the-
art’’ regarding the interrelationship of child-
hood diarrheal discase and what has come to be
termed ‘‘maternal technology’’ was reviewed.
This includes child feeding practices, personal
hygiene and food handling, and the provision
of overall child care. The effects of maternal
health on that of the child were also explored
and a brief discussion of the use of oral rchydra-
tion solutions in the treatment of acute diar-
rheal disease was presented. The Group also
formulated exhaustive recommendations for
child care practices and for prospective re-
search activities.

130. Anonymous, Report of the WHO Sci-
entific Working Group on Clinical Manage-
ment of Acute Diarrhea, WHO Unpublished
Document WHO/DDC/79.3, 1979.

This was a useful review of the key studies
that established the theoretical and practical
bases for the current WHO-recommended oral
rehydration solution composition and imple-
mentation scheme. Other medical aspects of
the management of childhood diarrhea were
discussed, including the importance of contin-
ued feedings and indications for the use of in-
travenous therapy and drugs. The paper also
contained recommendations for further re-
search on the composition, effectiveness, pro-
duction and delivery of oral rehydration fluid.

131. Anonymous, Developing an Oral Re-
hydration Service, WHO Unpublished Document
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After reviewing the rationale for oral rehy-
dration, the authors identified potential prob-
lems of implementation: shelf life of oral rchy-
dration salts, delivery systems, maternal
diagnosis of dehydration, mixing inaccuracies,
and the need for nutrition and health educa-
tion. A proposed operational study, designed
to permit ongoing revisions, would prepare for
the integration of an oral rehydration program
into the general health system.

Several service areas totaling 50,000 popula-
tion would be included in the study, and a Na-
tional Project Team would sce the project
through from inception to nationwide imple-
mentation. One group would produce and dis-
tribute oral rehydration powder and another
would organize delivery of services. The func-
tions of each group were described in detail.
Field operations were also outlined.

Evaluation would be based on field data
gathered through a simple recording system.

Procedures were outlined which would permit -

ongoing correction of operational defects
through analysis of monitoring data.

132, Hirschhorn, N., The treatment of
acute diarrhea in children: an historical and
physiological perspective, Am J Clin Nutr
33:637-663, 1980.

The author presented an extensive and
thoughtful analysis of the historical, physio-
logic, clinical, and epidemiologic evidence to
support a treatment plan of rapid restoration of
extracellular fluid, electrolytes, and bases for
persons with diarrheal dehydration. Thistreat-
ment plan has its basis in the use of a single oral
rehydration solution for all ages. The sodium
concentration of this fluid must be high enough
to replace deficits on a volume-for-volume ba-
sis and, with the use of increased water and low
solute fluid, be able to provide maintenance re-
quirements without the use of adjunct therapy.
In addition to oral fluid intake, early initiation
of toierated foods during a diarrheal episode
was encouraged.

In a critical review of pertinent literature,
the author disputed practices encouraging slow
repletion of fluid losses, supplying lower so-

dium loads, (especially to infants), tailoring
fluid therapy to each individual, and resting
the bowel before beginning feeding.

The positive impact of oral rehydration on
diarrheal disease morbidity and mortality was
described and the potential effect on malnutri-
tion discussed.

Delivery of oral therapy was identified as the
major target for future research efforts. For ef-
fective implementation of oral rehydration
programs, the production, distribution, and
administration of oral rehydration salts must
be tailored to locally available supplies and cus-
toms.

International Study Group, Beneficial ef-
fects of oral electrolyte-sugar solutions in the
trecatment of children’s diarrhea: Part 1), Stud-
ies in two ambulatory care clinics J Trop Ped
27(2):62-67, 1981, (see No. 79).

International Study Group, Beneficial ef-
fects of oral clectrolyte-sugar solutions in the
treatment of children’s diarrhea: Part 2), Stud-
ies in seven rural villages J Trop Ped 27(3):136-
139, 1981, (see No. 80).

Nalin, D. R., et al,, Comparison of low and
high sodium and potassium content in oral
rehydration solutions J Pediatr 97(5):848-853,
1980, (sce No. 68).

133. Pizarro, D., et al., Evaluation of oral
therapy for infant diarrhea in an emergency
room setting: Utilization of acute episode for
instructing mothers in oral therapy method,
Bull WHO 57(6):983-986, 1979,

In the emergency room of the National Chil-
dren’s Hospital, San Jose, Costa Rica, where
90% of infants with diarrhcal dehydration had
previously been treated with intravenous flu-
ids, the authors examined the efficacy of oral
rehydration treatment.

One hundred infants, aged 18 days to 20
months, with varying degrees of dehydration
due to diarrhea were studied. They were exam-
ined and weighed on presentation and treat-
ment with an oral rehydration solution was in-
stituted (composition in g/l: glucose-20,
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sodium chloride-3.5, sodium bicarbonate-2.5,
and potassium chloride-2.0). Mothers were
taught to administer oral rehydration therapy
and, as soon as clinical dehydration had disap-
peared, they were sent home to continue giving
their babies oral fluid and/or milk. Normal
feedings were reinstituted when stools became
pasty or semi-formed. Mothers were asked to
return with the child if illness worsened at
home. In an effort to mimic field conditions, no
laboratory determinations were performed.
Antibiotics were given only for complicating
infections or if clinical evidence of shigellosis
was seen.

Ninety-two patients were successfully rehy-
drated without major complications using oral
fluid alone. Mean rehydration time was 6.4

hours, and mean emergency room stay was
15.6 hours. Scventy-four percent stayed less
than 24 hours. Thiirteen infants returned after
discharge, all because of inadequate instruc-
tions given to the mothers concerning oral fluid
administration. Seven of these children re-
quired intravenous therapy. Discharged in-
fants were not followed-up.

This study showed the feasibility of mothers
accomplishing rapid rehydration by means of
oral therapy and demonstrated that hospital
stay and expense were dramatically reduced.
Because patients were not followed up at home,
however, the effectiveness of the program in
teaching mothers the techniques of home oral
rehydration was difficult to assess.

Second Edition Abstracts

As the major clinical issues have been resolved and large-scale national ORT pro-
grams are now becoming operational, attention has focused on various practical,
programmatic considerations. Numerous editorials and review articles have advo-
cated wordwide, routine ORT use. Detailed manuals and guidelines have been pre-
pared on ORS production and ORT program planning and evaluation. As with
other elements of primary health care, the importance of cultural and behavioral
factors has been increasingly recognized as ORT is promoted on the community

level.

LEgemen, A,, et al., A study of oral rehydra-

tion therapy by midwives in a rural area near
Ankara, Bull WHO 58(2):333-338, 1980.

230. Thirugnanasambandam, C., Preven-
tion of dehydration in infants with gastroenter-
itis, The Antiseptic, 72:3, 125-128, 1975.

The author presented guidelines for manag-
ing acute dehydrating diarrhea, based on his
clinical experience at the Hospital for Children
in Madras, India. Diarrheal diseases ac-
counted for 16% of the outpatients, 25 % of the
inpatients and 21 % of hospital fatalities in pre-
school children, he reported.

After offering a brief review of health and
socio-demographic risk factors in diarrheal dis-
eases, the author outlined alternate methods
for replacing electrolyte deficits. Continued

breastfeeding was advocated. The usefulness of
various local weaning foods and medicinal
agents was analyzed in terms of their ability to
satisfy water and electrolyte requirements.

The author recommended as ‘‘ideal”’ an
oral fluid identical to that later recommended
by the WHO (ORS) except that it contained an
additional 5 g/l of glucose. Various oral fluid
preparations (‘‘Electro”, ‘‘Hydrolyte’’, and
‘‘Lactolyte’’) locally available in India should
not be used, stressed the author, because they
do not yield the correct electrolyte concentra-
tions.

Except in the presance of shock or severe
vomiting, concluded the author, ORT is the
treatment of choice for acute diarrhea.

231. Hirschhorn, N., et al., Logical flow
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charts to train and guide health auxiliaries in
the treatment of children’s diarrhoea, Trop Doc
(6):33-36, 1976.

Written at a time when the primary health
care strategy was still something of a novelty,
this article presented a systems analysis ap-
proach to training health auxiliaries in the clin-
ical management of acute diarrheal diseases.
Three flow charts, or clinical algorithms, were
presented which described specific actions to be
taken in the diagnosis and treatment of diar-
rheal dehydration. The first showed how to di-
agnose and assess degree of dehydration in
small children. The second described treat-
ment of mild to moderate dehydration using
ORT, while the third outlined treatment for
severe dehydration,

The oral glucose-electrolyte solution (‘‘GE-
SOL”’) recommended by the authors closely
resembled the later WHO-recommended
‘‘complete’” ORS composition. For severe
cases, the authors recommended Ringer’s lac-
tate because of its worldwide availability and
low cost. Once initial IV rehydration has been
achieved in such cases, the authors advised ini-
tiating ORT with Ringer’s lactate at a rate suf-
ficient to maintain body weight (approximately
15 ml/kg/hr).

The authors cautioned that flow charts: 1)
are not substitutes for proper training in the
clinical skills needed in rehydration; 2) can be
improved or amended with useful local mate-
rial and, 3) may not be more effective than cur-
rent standing orders or formulae in the treat-
ment of acute diarrhea. Provided the flow
charts are followed, concluded the authors,
80-90% of all diarrheal cases can be handled
by auxiliaries using ORT.

232. Jain, T. S., et al., Diarrhea and dehy-
dration in pediatric practice, Indian Ped 14
(5):401-404, 1977.

This relatively early review article outlined
recommended guidelines for the clinical man-
agement of acute diarrheal discases. Because
most cases are non-specific and self-limiting,
the authors identified prevention of dehydra-

tion by adequate fluid replacement and main-
tenance of nutritional status through proper di-
etary management as the major treatment
objectives. Moreover, they stated, dehydration
can be successfully prevented or corrected with
ORT alone in the majority of cases. The au-
thors suggested using a sucrose-electralyte so-
lution (in g/l: sucrose 25, NaCl 3, NaHCQ,
2.5 and KC11.0, dissolved in one liter of water)
ad libitum to diarrheal patients. The use of anti-
diarrheal drugs was judged largely superfluous
and IV therapy, while sometimes necessary,
can usually be forestalled by adequate oral re-
hydration. Food should never be withheld
longer than 12-24 hours and milk feeds should
be reintroduced gradually over a 2-3 day per-
iod.

Although the ORS composition recom-
mended is slightly at variance with that later
promoted by WHO, this article agreed with
most of the current, generally accepted guide-
lines for the management of diarrheal diseases.

233. Suharjono, A.S.W,, et al., Rehydra-
tion Centre (R.C.) in the OPD, Department of
Child Health, University of Indonesia, during
a short cholera outbreak, Paed Indones 17:218-
222, 1977.

This relatively early study (February, 1976)
evaluated the so-called “*“ROSE’’ system for
treating diarrheal dehydration due to cholera.
*“ROSE”’ is an acronym standing for: R-Ring-
er’s lactate; O-Oral electrolyte solution; S-8i-
multaneous administration; E-Education on
continued breastfeeding and home ORT.

During a cholera outbreak in Jakarta, Indo-
nesia, 95 children, aged 6 months to 13 years
(median 5 years), suffering from acute diar-
rhea, dehydratation, shock or pre-shock, were
admitted to the outpatient rehydration center
of a large general hospital. Twenty-two of 30
(79%) stools examined were positive for chol-
era El Tor-India. For the first 8 hours, each
patient was simultancously given intravenous
Ringer’'s lactate and an oral glucose-electrolyte
solution, followed by 4 hours of oral fluid
alone. Continued breastfeeding was encour-
aged.
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The composition of the intravenous Ring-
er’s lactate solution was (in mEq/l): Na* 130,
C1-109, HCO328, K*4, and Ca**3. The
composition of the oral rehydration solution
was(inmEq/1): Na*85,Cl-70,K* 15, HCO;
30, and glucose 120 mmol/l.

Cases were treated in the rehydration center
for 12 hours, after which ORT was continued
at home. There were no deaths.

The authors concluded home ORT was a
useful adjunct to IV therapy in children with
acute cholera.

234. Wahed, M. A,, et al., Hypernatremia:
a complication in the diarrhea in children not
receiving oral replacernent therapy, 1978, Sci-
entific Publication avatlable from: ICDDR,B, Box
128, Dacca-2, Bangladesh.

Responding to the concern of many develop-
ing-country pediatricians about the purported
risk of hypernatremia due to the 90 mEq/I so-
dium concentration in the WHO-recom-
mended ORS composition, the authors per-
formed a retrospective review of diarrheal
cases presenting to the International Center for
Diarrhoeal Discase Research (ICDDR,B) hos-
pital in Dacca, Bangladesh between January,
1977 and December, 1978 in order to deter-
mine the incidence of hypernatremia.

Six thousand two hundred and forty-five
children, aged 5 years or less, were admitted to
hospital with acute diarrhea during the two-
year period. Serum sodium levels had been de-
termined (by flame photometer) in those pre-
senting with clinical signs that suggested
electrolyte imbalance. Of those examined, se-
rum sodium levels of 145 mmol/l or greater
were found in 350, about 6% of all admissions.
However, the actual incidence may have been
higher because any clinically inapparent cases
would have been missed.

Seventy-five percent of detected cases were
in children below one year of age. The records
showed hypernatremic cases were significantly
more dehydrated on admission (p less than
0.01) than were the other cases. Duration of
diarrhea, degree of dehydration prior to admis-
sion and case-fatality rates were all signifi-

cantly greater (p less than 0.01) in hyperna-
tremic cases. Only 3 of 195 hypernatremic
cases from whom feeding histories were ob-
tained had received any type of ORT prior to
admission.

The authors concluded hypernatremia is a
significant problem, even without the use of
ORT.

Carraza, F. R., et al., Ensaio clinico com-
parativo sobre aceitacao de duas solucoes hi-
dratantes orais em criancas com diarréia aguda
(Comparative clinical trial of the acceptability
of two oral rehydration solutions in children
with acute diarrhea), Folha Med (Brazil) 77(5):
611-614, 1978 (Article in Portuguese).

235. Vinhas, A., et al., Oral rehydration in
infantile diarrhoea (letter), Arch Dis Child
54(3):243-244, 1979.

Writing from Mozambique, the authors re-
ferred to a study by Chatterjee, et al., (see ab-
stract No. 62) in which, although clinical out-
comes did not differ, an ORT solution given by
nasogastric drip and containing 50 mEq/l Na*
was found to produce somewhat less periorbital
edema than a 90 mEqg/l Na* solution.

The writers reported that, in treating a large
number of children with the WHO-recom-
mended ORT solution (90 mEq/l Na*) by
mouth, no hypernatremia or periorbital edema
had been encountered. Only in a relatively few
very young children, who for various reasons
were given the solution nasogastrically, was pe-
riorbital edema observed. It did not appear to
influence recovery.

They concluded that oral administration was
preferable to the nasogastric route, probably
because thirst coutrols the amount of fluid in-
gested. Another advantage is that it involves
the mother more actively in treatment, open-
ing up greater opportunities for delivering
health education.

236. Cutting, W.A.M., Management of di-
arrhoea in children at the primary care or pe-
ripheral level, Ann Soc Belge Med Trop,
59:221-235, 1979.
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After a brief description of the importance of
diarrheal diseases, the author presented snme
very practical considerations for individual
case management and for organizing a diar-
rheal treatment service at the peripheral level.

The author summarized his guidelines for
individual case management as ‘‘the five D’s™":
1) dehydration, 2) di=t, 3) disaccharidase, 4)
diagnosis, and 5) drugs.

The first and major concern in case manage-
ment, recognizing dehydration, can be prob-
lematic because the most telling signs and
symptoms (i.e., apathy, sunken eyes and fon-
tanelle, tachycardia, diminished skin elastic-
ity) often do not appear until a child has lost
approximately 10% of its body water. One
good criterion is sudden, recent weight loss.
Treatment consists of replacing fluid losses as
soon as possible. In all but children in shock,
the author recommended ORT. The method
works because absorptive mechanisms in the
small intestine remain intact despite the pres-
ence of secretory diarrhea. In the proper ratio,
moreover, glucose plus sult and water are ab-
sorbed at about 25 times the rate of saline
alone. The author felt this optimal ratio is
achieved by using the WHO-recommended
ORS formula. Except in the most severe cases,
he added, a simpler salt/sugar (SSS) solution
may be substituted with near equal results.
Several methods for calculating fluid needs,
based on age, body weight and degree of dehy-
dration, were proposed.

Allowing mothers to give the oral fluid to
their own children, using cup and spoon, re-
lieves demands on health workers and also cre-
ates an ideal setting for delivering health edu-
cation.

Proper dietary management includes an ad-
equate intake of nutritious foods during the di-
arrheal episode as well as continued breastfeed-
ing. Rather than starvation, food should be
given as soon as tiie patient is well enough to
take it. There is no benefit in very gradually
reintroducing food during diarrheal episodes,
stated the author,

Although more usnally associated with
chronic rather than acute diarrhea, disacchari-

dase deficiency is a problem in a small propor-
tion of cases. The enzyme most often affected is
lactase, which is responsible for splitting milk
sugar, lactose, into glucose and galactose. The
condition, however, is not a contraindication
to continued breastfeeding.

Since diarrheal dehydration is life threaten-
ing, therapy precedes diagnosis. Drug or anti-
biotic therapy is indicated only for patients
with E. coli, cholera, Salmonella, Giardia lamblia
and Entamoeba histolytica. However, definitive
diagnosis is problematic and in any event,
many cases are viral in origin. The author
stressed that routine use of antibiotics—or of
any other drugs for that matter—is not war-
ranted.

In organizing an ORT service, the author
identified certain administrative and logistical
considerations at different levels. First, a stan-
dard treatment regimen is needed which is
geared to the degree of dehydration. Secondly,
there must be 2 referral system for serious
cases. Adequate supplies must be maintained.
The continuous delivery of health education to
both patients and providers is another essential
aspect to be built into every treatment service.

Finally, felt the author, prevention of diar-
rheal diseases through the traditional strategies
of improved water, sanitation, nutrition and
overall socioeconomic development can only
be achieved if health workers reach outside fa-
cilities and make positive initiatives in the com-
munity.

237. Khan, S. R., Home management of
infantile diarrhoea, Symposium of diarrhoeas
and rehydration, Pakistan Petiatr [ 3(1):77-82,
March 1979.

Addressing Pakistani pediatricians, the au-
thor reviewed the physiology of acute diarrhea
and advocated the early home treatment of di-
arrheal diseases with ORT, based on the
WHO-recommended formula. Pointing out
the . syndromal relationship of diarrhiea and
malnutrition, the author stressed the impor-
tance of continued feeding, especially breast-
feeding, during diarrhea. There is no scientific
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A Pakistani father learns how to prepare an ORT solution from a primary health care worker.
(Photo: B. Thomas, UNICEF). ‘ ' '
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basis for ‘‘resting the gut’’ or for the use of anti-
biotics or other drugs; the sole goals of therapy,
he stressed, are to replace fluid and electrolyte
losses and to maintain the child’s nutritional
status.

Although use of WHO-recommended ORS
packets is preferable, in their absence the au-
thor recommended use of a simple sugar-salt
solution. In either event, the fluid should be
given ad fibitum to all but the most serious cases.
Home management is feasible, the author felt,
citing as proof a recent cholera outbreak in
Bangladesh during which the use of ORT by
untrained family members under very unfa-
vorable conditions drastically reduced mortal-
ity.

In Pakistan, diarrheal diseases account for
about one-fourth of all pediatric morbidity and
about one-half of all pediatric hospitalizations.
This situation could be transformed, con-
cluded the author, if Pakistani physicians
would change their emphasis of treatment from
the use of drugs te reduce the number of stools
to the use of ORT and continued feeding to
maintain hydration and nutritional status.

238. Ozorio, P., Las ventajas de la rehidra-
tacién oral (The advantages of oral rehydra-
tion), Bo! Of Sanit Panam 86(4):357-359, 1979.
(Article in Spanish).

In this editorial aimed at Latin American
readers, the writer reviewed the magnitude of
the diarrheal disease problem in the region, cit-
ing, inter alia, a 1972 landmark study which
found 28% of all mortality in children under
five in the Americas was due to diarrheal dis-
eases. This situation, averred the author, can
now be dramatically reversed through the
widespread use of ORT.

Although it is simple to prepare and admin-
ister, the promised impacts of ORT will only
be achieved through deliberate efforts to in-
volve and educate mothers on its use. Experi-
ence elsewhere has shown the use of both pre-
packaged ORS and simple homemade
salt/sugar (SSS) solutions should be promoted.

Advantages to using ORT are numerous,
stated the author. It not only virtually elimi-

nates mortality but also has a beneficial nutri-
tional effect. By reducing IV needs by 75% or
more, it will significantly reduce hospital costs
and crowding of pediatric wards. Best of all, he
concluded, it need only be put into the hands of
the family to have its greatest ‘.upact.

239. Sinha, D. P., Oral rehydration in diar-
rhoeal diseases; A simple solution to a complex
problem, CAJANUS 12(3):138-148, 1980.

Addressing the journal’s primarily West In-
dian audience, the author briefly reviewed the
importance of diarrhea as a public health prob-
lem in the Caribbean. After discussing rehy-
dration physiology and citing key studies that
led to the development of ORT, the author en-
dorsed the WHO-recommended ORS formula
as the most effective oral solution for treating
diarrheal dehydration. Noting that some West
Indian physicians have expressed concern that
the sodium concentration (90 mEq/l) in the
WHO formula is too high, the author cited re-
cent studies in Jamaica that showed it to be op-
timal.

One major advantage of ORT, pointed out
the author, is that the ingredients are available
at home and so the solution can be rapidly pre-
pared. The importance of accurately measur-
ing the ingredients was stressed, leading the
author to recommend using prepackaged ORS
whenever possible.

The author described the interrelationship
of diarrheal dehydration and malnutrition and
called on readers to give high priority to pro-
grams to implement ORT.

240. Anonymous, Oral rehydration ther-
apy (ORT) for childhood diarrhoea, Population
Reports, Sertes L, No. 2, (75 pages), Nov-Dec
1980, (available in several languages from the
Population Information Program, the Johns
Hopkins University, Hampton House, 624 N.
Broadway, Baltimore, Md. 21205, USA).

Virtually all aspects of ORT were reviewed
in this comprehensive report prepared for the
lay reader. The authors traced the historial de-
velepment of ORT and clearly explained its
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physiological basis, describing the key studies
that led to the refinement of the present WHO-
recommended ORS composition. The practi-
cal advantages of ORT over traditional I.V.
therapy were outlined as were the pros and
cons of the various alternatives for packaging
or locally preparing ORS. The importance of
early home management and continued feed-
ing during diarrheal episodes were also high-
lighted.

In summarizing the issues regarding deliv-
ery of ORT, the authors drew heavily on field
data from numerous countries. Actual promo-
tional and training materials were clearly de-
scribed and the organizational aspects of diar-
rhoeal disease control programs considered.

A summary table was presented which de-
scribed design, coverage and impact data from
some 45 ORT delivery programs.

The bibliography contains 258 references.

Finberg, L., et al., The role of oral electro-
lyte-glucose solutions in hydration for chil-
dren—international and domestic aspects,
J Pediatr 96(1):51-54, 1980.

241. Anonymous, Oral rehydration ther-
apy supplement, Unpublished Document available
from: National Council for International
Health, 2121 Virginia Ave. N.W., Suite 303,
Washington, D.C. 20037, USA, 1980.

To follow up a 1980 seminar on the role of
non-government organizations (NGQO’s) in
promoting the use of ORT in the developing
world, the authors sent questionnaires to 333
US-based NGO’s. The aim was to learn which
organizations were using ORT, in which way
it was delivered, whether any training or health
education materials had been developed and
whether any operational research or program
evaluations had taken place.

A total of 127 organizations responded. Of
these, 52 reported ORT activities were part of
their overseas health programs. Forty-nine
stated ORT was delivered as a component of
basic health services, 19 included it in educa-
tion programs and two delivered ORT alone.

Of 42 reporting their methods, 20 used UN-
ICEF ORS packets, 14 used locally-produced
packets, 19 used the ‘‘pinch-and-scoop”’
method and 20 relied on household or plastic
spoons. Training materials on ORT had been
developed by 42 of 51 respondees, fourteen had
conducted ORT operational research and 24
had performed evaluations of their ORT pro-
grams.

Geographical breakdowns and thumbnail
sketches of cach responding organization, as
well as a list of financial and technical resource
organizations for NGO's interested in ORT,
complete this very useful publication.

242. Parker, R. L., Oral fluid therapy in
diarrhea and dehydration: Current concepts
and practical considerations, (Unpublished Doc-
ument available from: Dept. of International
Health, Johns Hopkins Univ. School of Hy-
giene and Pub Health, Baltimore, Maryland,
USA), July 1980.

The significance of diarrheal diseases, the
development of ORT, approaches to imple-
menting it and various unresclved related is-
sues are outlined in this thoughtful review.
ORT does not reduce the incidence of diar-
rhea, the author pointed out; rather it prevents
death due to diarrheal dehydration. The mech-
anism by which ORT replaces water and elec-
trolyte losses and promotes recovery of fluid-
electrolyte balance is clearly explained. The
author endorsed the WHO-recommended
composition (containing sodium, potassium
chloride, sodium bicarbonate and glucose) as
ideal but, where delivery of ORS packets is not
feasible, he felt, simple glucose or sucrose and
salt (SSS) solutions can also be used to treat
diarrheal dehydration with good results. Addi-
tionally, the author recommended using the
standard mixture containing 90 mmol of so-
dium per liter; advocated continued feeding
despite diarrhea (except in cases of severe vom-
iting or during the rapid initial rehydration of a
dehydrated child); urged that the solution be
prepared using the cleanest water immediately
available (boiled water is preferred when feasi-
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ble); and called for minimal reliance upon
packets or kits, given their expense and attend-
ant logistical problems.

The author felt that ORT delivery programs
should take a multi-tiered approach, relying
initially on early home treatment of diarrhea
with SSS solutions and on peripheral health
workers to disseminate information, monitor
activities and train families on the dosage,
preparation and administration of SSS solu-
tions. The system should also include a periph-
eral rehydration center equipped to provide
complete oral fluids (i.e., with potassium and
sodium bicarbonate) and intravenous therapy
and to reinforce the health workers’ training.
Thirdly, a referral center should be established
to handle the most serious cases and to oversce
the overall ORT program.

Unresolved ORT-related issues identified
by the author included the ability of families to
prepare and administer the solution correctly,
the possible limitations of a solution composed
solely of sugar and salt and the risk of ORT
failure in patients who persistently vomit, are
in severe shock, or who have an enzyme defi-
ciency preventing sugar absorption in the small
intestine.

Greenough, W. B., III, Principles and
prospects in the treatment of cholera and re-
lated dehydrating diarrheas, In: Cholera and Re-
lated Diarrheas, 43rd Nobel Sypm, Stockholm,
pp 211-218, Karger Press, Basel, 1980.

Levine, M. M., et al., Variability of so-
dium and sucrose levels of simple sugar/salt
oral rehydration solutions prepared under op-
timal and ficld conditions, J Pediatr 97(2):324-
327, 1980.

243. Anonymous, Guidelines for the train-
ers of community health workers on the treat-
ment and prevention of acute diarrhea, WHO
Unpublished Document WHO/CDD/SER/80.1
(available from: Program for the Control of Diar-
rhoeal Diseascs, World Health Organization,
1211 Geneva 27, Switzerland, 1980.)

Prepared for adaptation and use on the pri-
mary care level, this WHO manual presents

trainers of PHC workers with simple methods
and approaches now available for the treat-
ment and prevention of acute diarrheal dis-
cases. The material is divided into three parts:
adescription of the problem of diarrhea, how to
treat it, and ways of preventing it. In each part
key themes are introduced and pertinent nor-
mative information and specific educational
objectives are presented in outline form.

A diagnostic guide for assessing diarrheal
dehydration is included. The PHC worker is
then introduced to three treatment plans and
instructed to follow one of them according to
the patient’s degree of dehydration.

The importance of proper reporting and the
need to avoid using any drugs other than ORS
are stressed.

Regarding the prevention of diarrhea,
guidelines for child feeding and nutritional
monitoring are presented as is information on
proper food preparation and storage, personal
and domestic hygiene and the importance of
safe water. Annexes include weight/length for
age standards, instructions for preparing sim-
ple salt/sugar solutions for ORT, a growth
chart and a sample codified reference card for
case treatment.

This document, as well as others related to
the CDD Programme, is available in several
languages free of charge, both through WHO
Headquarters and the six WHO Regional Of-
fices.

244. Anonymous, A Manual for the treat-
ment of acute diarrhoea WHO Unpublished Doc-
ument WHO/CDD/SER/80.2 (avatlable from:
Programme for the Control of Diarrhoeal Dis-
eases, World Health Organization, 1211 Ge-
neva 27, Switzerland, 1980.)

The principles and practices of treating diar-
rhea of all etiologics in all ages, with special em-
phasis on the use of oral rehydration therapy in
infants, are outlined in this 25-page WHO
CDD Programme document. Designed for
ready adaptation on the local level, the manual
is intended for senior-level, clinical staff. Infor-
mation on the assessment of dehydration and
fluid deficit as well as guidelines for rehydra-
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tion (both oral and IV) and maintenance ther-
apy are presented. In addition, child care prac-
tices related to the prevention of diarrhea, such
as breastfeeding and appropriate weaning, are
discussed.

Four annexes are attached which summarize
information on common enteric pathogens,
composition and physiclogical considerations
of various rehydration solutions, estimation of
a child’s weight from age or length and the use
of a growth chart. Finally, a list of questions
most often asked by health workers on diar-
rheal diseases is included along with appropri-
ate answers.

245. Anonymous, Guidelines for the pro-
duction of oral rehydration salts, WHO Unpub-
lished document WHO/CDD/SER/80.3, (avail-
able from: WHO Programme for the Control of
Diarrhoeal Diseases, 20 Avenue Appia, 1211
Geneva 27, Switzerland, 1980.)

Realizing that increasing worldwide de-
mand for ORS already cxceeds current pro-
duction capacity, WHO prepared these guide-
lines for countries in which local ORS
production may be feasible. In the interest of
standardization, the information is based on
the WHO-recommended ORS formula.

The document contains primarily technical
information on ORS productior: and quality
control procedures. Both automatic (up to 5
million one-liter size packets per year) and
semi-automatic (500,000-750,000 per year)
processes are considered. Specifications for
physical facilities, equipment for both produc-
tion and quality control, personnel and raw
materials arc all discussed in detail. Actuatl pro-
duction and quality assurance protocols are
outlined as well.,

A series of annexes is included which out-
lines planning considerations, criteria for qual-
ity control, order specifications, laboratory
testing, production control procedures and ex-
cerpts from  WHO-recommendations on
*‘Good practices in the manufacture and qual-
ity control of drugs’’.

The 58-page document is available upon re-
quest, in several languages, both through

WHO Headquarters and all six WHO Re-
gional Offices.

246. Anonymous, Training manual on
treatmént and prevention of diarrhea, Publica-
tion No. 12, International Center for Diarrheal
Disease Research, Box 128, Dacca-2, Bangla-
desh, 1980,

Frepared by the ICDDR,B for the village-
level health worker who will train mothers on
the simple treatment and prevention of diar-
rhea, this manual uses simple, non-technical,
concise langu +ge to describe four methods of
preparing ORS: WHO “‘complete formula”
glucose/electrolyte; simple sugar/salt; sugar/
salt/bicarbonate; and molasses/salt using fin-
ger measurements. It also emphasizes that the
village health workers must explain to village
mothers how to administer ORT, the benefits
of continuing breastfeeding, and the impor-
tance of other measures to prevent diarrheal
discases,

Copies are available upon request and the
authors welcome any comments or suggestions
for improving the manual.

247, Ramlal, A. M., Administration of oral
rehydration therapy, PAHO Bull, 14(2):204-
206, 1980.

In this abstract of a longer paper entitled
‘‘Pathophysiology, therapeutic principles, and
local clinical research in diarrheal disease,”’
presented at the WHO-sponsored Caribbean
Seminar-Workshop on Diarrheal Discase
Control (Kingston, Jamaica, March 1980), the
author described the ORT regimen she and her
colleagues developed at the Univessity of the
West Indies S-aool of Medicine in Kingston
for treating children with mild, moderate, and
severe dehydration. A simple chart is provided
which describes the volume of ORS to adminis-
ter based on admission weight, approximate
age and degree of dehydration. The author en-
dorsed a 2:1 ratio of ORS and either water or
breastmilk. Some very useful, practical guide-
lines on the administration of ORT are in-
cluded.
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This briefarticle provides a simple but useful
guide for all health workers practicing ORT.

248. Voorhoeve, H.W.A., Het wereld
diarreeprogramma (The global diarrhoeal dis-
ease control programme), Tijdschrift voor Zieken-
verpleging 33(25):1196-1197, 1980 (Article in
Dutch).

Addressed to Dutch clinicians, this briefarti-
cle reviewed the extent and magnitude of the
diarrhea problem in the world and described
how to make ORT solutions using either
sugar/salt or the WHO-recommended for-
mula.

249. Bennett, F, J., Diarrhoeal disease con-
trol (editorial), East Afr Med J, 57(5):293-298,
1980.

Highlighting research done in Africa, the
author provided an overview of developments
which led to the establishment of the WHO
CDD Programme. Given the vastness of the
problem, new strategies to control diarrheal
diseases are sotely needed, felt the author. Not
only traditional health facilities but also health
auxiliaries, PHC workers, mothers and older
syblings must take an active role. A recent
breakthrough, the development of ORT, has
made feasible the claboration of vastly im-
proved diarrheal discase control programmes.

After reviewing the various methods of pre-
paring ORS, the author endorsed the use of
WHO-recommended ORS packets as the best
approach. Depending on logistical consider-
ations, countries may either purchase the ORS
packets through UNICEF or establish large-
scale, local ORS production. In Africa, pro-
posed the author, ORS production would be
feasible on a regional basis.

Eliminating diarrheal mortality through the
widespread use of ORT, however, comprises
only the immediate and medium-term objec-
tives of the WHO CDD Programme. The
long-term objective, recalled the author, is the
climination of diarrhea as a public health prob-
lem by improving water supply and sanitation

and by promoting better child care practices
and generally improved community hygiene.

The author called upon the African coun-
tries to begin training programs and for all
teaching hospitals to institute ORT both for the
systematic training of healih workers and to
save money. Mothers, too, should be involved,
the author felt, as ORT also provides a learn-
ing situation for them.

250. Pizarro, D., et al., Oral rehydration of
infants with acute diarrhoeal dehydration: a
practical method, J Trop Med Hyg, 83, 241-245,
1980.

After reviewing previous studies which led to
the current, WHO-recommended oral rchy-
dration regime (i.e., one volume of free water
for each two volumes of glucose-clectrolyte so-
lution (GES), the combined total to equal twice
the estimated fluid deficit) the authors evalu-
ated a simplified treatment regimen whereby
the total fluid volume administered remains
unchanged but all the GES is given at one time
followed by all the free water in a ratio of 2:1.

Fifty Costa Rican children, ages 10 days to
24 months (mean 5.2 months), with acute, un-
complicated diarrhea were admitted to the
study. All patients were visibly dehydrated
(mean 7.5% loss of body weight). Brief clinical
histories were clicited, the patients were exam-
ined and their weights and serum electrolyte
values were measured upon admission, after
ingestion of GES, after ingestion of free water,
and 24 hours after admission. Because of the
hypothetical risk of hypernatremia when using
the WHO-recommended solution, patients’
serum Na* levels were closely monitored. Fol-
lowing instructions, mothers administered
both GES (50-200 ml every 15-20 minutes, as
tolerated) and free water to their children. Af-
ter initial rehydration, patients were offered
breastmilk or half-strength formula or fruit and
vegetable purées (for those over 4 months of
age). Mothers were given packets with further
instructions to continue the 2:1 regimen at
home as needed and to return for follow-up the
next day.
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Thirty-two (64 %) cases were moderately de-
hydrated (5-10% loss of body weight), 11
{22%) mildly (less than 5%) and 7 (14%) se-
verely dehydrated (greater than 10%) upon
admission. Ncr.e of the patients presented with
hyponatremia; 7, however, presented with hy-
pernatremic dechydration. Vomiting was no
obstacle to successful rehydration; 26% of the
children vomited once, 12% twice, usually at
the beginning of treatment. The average time
to achieve initial rehydration was 7.9 hours
(range 2.3-17 hours) and 50% of the patients
spent 12 hours or less in the outpatient ward
before discharge. Only three patients required
eventual admission to hospital. Of the 94%
discharged, only one returned dehydrated and
was again given oral GES.

In the vast majority of cases serum Na* lev-
els after ingestion of the GES remained un-
changed from admission levels. A slight de-
crease of 2-4 mmol/l typically occurred
following ingestion of free water. Of the seven
cases presenting with hypernatremic dehydra-
tion, serum Na* in all but two fell to normal
levels (less than 150 mmol/l) after GES inges-
tion. Following the free water, serum Na* re-
turned to norm.al levels in all cases, where they
remained.

The authors concluded the ‘‘one-shot”
GES/free water regimen does not cause hy-
pernatremia and that health workers now have
the simpler option of administering GES as a
single dose followed by free water, rather than
giving repeated, smaller doses which could lead
to confusion in busy or ill-supervised settings.

Varavithya, W., et al., Comparison of oral
rehydration with electrolytes solution and soy
milk in acute diarrea, J Med Ass Thailand,
63(11):593-597, 1980.

Carrazza, F, R., etal., Reidratacao oral em
pediatria, Arg Gastroent, Sao Paulo, 17(3):168-
172, 1980, (Article in Portuguese).

251. Gangarosa, E. J., et al., Global travel
and travelers’ health. Aviat Space Environ Med
51(3):265-270, 1980.

This paper discussed some of the potential
health risks associated with international tra-
vel. The most common cause of illness identi-
fied by the authors is ‘‘travelers’ diarrhea.”’
Numerous studies have shown that the risk of
contracting traveller’s diarrhea is highest in
those from the more sanitized developed coun-
tries while that for travellers from developing
countries is lowest. The authors went on to de-
scribe major risk factors (e.g., consumption of
raw foods, purpose of travel) in travellers’ diar-
rhea.

Misconceptions concerning treatment of
travellers’ diarrhea abound, stated the au-
thors. Their studies have indicated that over
two-thirds of travellers who developed diarrhea
required some kind of medication. They were
most likely to use antispasmodics (Lomotil) or
paregoric in the mistaken belief that arresting
the purging process will lead to quick recovery,
The authors advised such drugs should not be
used because, on the contrary, purging is na-
ture’s way of cleansing the gut and should not
be interfered with. Kaopectate is also of dubi-
ous value for the treatment of diarrhea, the au-
thors stated. They cited the results of a con-
trolled trial which showed no difference in
outcome between patients who received
Kaopectate and those given only a placebo.
Rather than give useless or potentially harmful
drugs, stressed the authors, therapy should fo-
cus on correcting and preventing fluid and
electrolyte imbalances.

In diarrheal discases water, potassium, bi-
carbonate, sodium, and chloride are lost. Re-
placement of these fluid and electrolyte losses
comprises the cornerstone of treatment. In
many developing countries, prepackaged,
WHO-recommended ORS is available at com-
mercial outlets and, in the authors’ opinions,
constitutes all the medication necessary for
travellers’ diarrhea. The authors also pre-
sented a recipe for homemade ORS should
packets be unavailable. Citing current debate
on the prophylactic use of antimicrobials to
prevent traveller’s diarrhea (doxycycline,
neomycin, etc.) the authors cautioned against
their use until more research is done.
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Finally, simple preventive measures were
advocated, including adding bleach or iodine
or boiling drinking water; avoiding ice made
from contaminated water; avoiding green,
leafy vegetables or cooked foods that have been
store at room temperature, and not swimming
in water contaminated by human sewage.

252, Sack, D. A., Management of acute in-
f.ctious diarrhea, Comp Ther (11):50-56, 1980.

This article described the pathophysiological
and clinical features of acute diarrhea and re-
viewed current etiological, epidemiological
and therapeutic knowledge on the subject.

The author prescnted a logical sequence for
clinical diagnosis and management of acute di-
arrheas. The first objective is to distinguish be-
tween watery, small-bowel diarrhea and large-
bowel diarrheas, often called dysenteries. The
first and more common type causes secretory
diarrhea while infections of the second type are
invasive. The distinction can usually be made
on the basis of case histories and clinical signs
alone. In children less than three years old, the
diarrhea is most likely to be caused by ro-
tavirus. Accurately assessing the degree of de-
hydration is most important in this youngest
age group, felt the author.

The goal of therapy is to replace the exces-
sive water and electrolyte losses caused by the
increased stooling. Regardless of etiology,
stressed the author, the treatment of choice is
the same for all cases: rehydration therapy,
which, in all but the most severe cases, can best
be accomplished orally. For ORT, the author
recommended using the WHO-recommended
ORS formula; however, in mild cases a simple
sugar-salt-bicarbonate mixture is adequate.
Laboratory tests and the use of antibiotics or
antimotility drugs such as Lomotil, are usually
not appropriate, he felt. Except for cow’s milk,
plain water and the usual diet should be contin-
ued throughout the episode.

The author lamented the fact that ORT has
not gained widespread acceptance in the U.S.
This, he felt, is because traditional 1. V. ther-
apy is highly effective in the U.S. setting., Nev-

ertheless, on the basis of cost and of avoiding
the risk of nosocomial infections, which all hos-
pitalizations entail, he felt ORT should replace
intravenous therapy as the mode of choice in all
but the most severe diarrheal cases.

Greenough, W. B., III, Oral replacement
therapy in diarrhea: consensus and contro-
versy, In: Field, M., et al., (eds), Secretory Diar-
rhea, Bethesda, MD, American Physiological
Society, 1980.

253. Ransome-Kuti, O., Dependence on
commercial oral rehydration preparations (let-
ter), Lancet 2:1080, 1980.

ORT has been shown to be highly effective
in preventing diarrheal dehydration. Experi-
ence throughout the world, including the writ-
er’s country, Nigeria, has also demonstrated
that mothers, literate and illiterate, can be
taught to prepare adequate ORT solutions in
the home using locally available salt and sugar.
Home use of SSS solutions should therefore be
encouraged rather than dependence on com-
mercial ORS preparations. Dependence on
commercial ORS should also be avoided,
wrote the author, because it violates the ethic of
self-reliance, entails the risk of shortages inter-
rupting or preventing ORT, is more expensive
and has limited shelf-life. The author drew the
analogy of mothers with ample breastmilk be-
ing persuaded through advertisements to feed
their children with artificial milk.

Clements, M. L., et al., Potassium supple-
ments for oral diarrhoea regimens (letter), Lan-
cet 2(8199):854, 1980.

Islam, M. R., et al., Labon-gur (common
salt and brown sugar) oral rehydration solution
in the treatment of diarrhoea in adults, J Trop
Med Hyg, 83,41-45, 1980.

Steinhoff, M. C., Oral rehydration therapy
for diarrhoea (letter), J Pediatr 97(3):513, 1980.

Hutchins, P., et al., Oral solutions for in-
fantile gastroenteritis—variations in composi-
tion, Arch Dis Child, 55, 616-618, 1980,

254. Watkinson, M., et al., The use of oral
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glucose electrolyte solution prepared with un-
treated well water in acute, non-specific child-
hood diarrhea, Trans Roy Soc Trop Med Hyg,
74:(5):657-661, 1980.

Observing that routine use of ORT is being
promoted in rural arcas of the developing
world but that up to 78% of this population
does not have access to safe drinking water, the
authors carried out a twelve-week controlled
prospective trial comparing the clinical efficacy
of an oral glucose-clectrolyte solution (GES)
mixed in untreated, bacterially contaminated
well water to that of an oral GES of the same
chemical composition prepared with clean
drinking water., The WHO-recommended
ORS formula was used.

Forty-eight children between three months
and four years of age from a single Gambian
village were divided into control and study
groups of equal sizes and matched for age and
nutritional status. Each child was visited daily,
weighed weekly and received complete physi-
cal exams at the beginning, middle and end of
the 12-week study. Whenever the children had
diarrhea, their mothers were given a standard
volume (between 100 and 150 ml/kg of the
child’s weight) of preconstituted GES with in-
structions for home administration. Continued
feeding was encouraged and fresh GES was
prepared daily.

The control group’s GES was prepared us-
ing disinfected water while that of the experi-
mental group was made with untreated water
from the single village well. Stool, water and
GES samples (both fresh and after 24 hours)
were routinely collected, incubated and exam-
ined throughout the study.

Compliance with directions for household
ORT appeared high; the mean volume of GES
consumed in the first 24 hours was 90 + 36 ml/
kg. No significant differences in growth rates,
positive stool isolations, clinical outcomes, du-
ration or incidence of acute diarrheal attacks
were observed between the two groups. The
twelve-wecek period prevalence of diarrhea was
9.1% in the control group and 8.1% in the ex-
perimental group.

No bacterial contamination was found in ei-

ther the initial ‘‘clean’’ water or the GES pre-
pared from it. Leftover ‘‘clean’’ GES samples,
however, were found to be contaminated by
coliform bacteria. In contrast, enteric patho-
gens were isolated from samples of well water
and the “‘well-water”” GES throughout the
study. After 12 hours of storage at ambient
temperatures, bacterial populations were sig-
nificantly higher (p less than 0.01) in the *‘well-
water’’ GES than in well water alone, indicat-
ing that addition of the ORS enhances
bacterial growth in already contaminated wa-
ter.

The authors speculated that 50% or more of
the children given ‘‘well-water’’ GES ingested
more than 10* E. coli/day during diarrheal epi-
sodes yet, they noted, the duration and inci-
dence of diarrhea in this group were not signifi-
cantly different from the control group. They
therefore concluded that, despite the presence
of bacteria and their toxins in GES, active in-
testinal absorption of water and electrolytes re-
mains essentially unhindered.

(See also abstract No. 217.)

255, Acra, A., et al., Disinfection of oral re-
hydration solutions by sunlight, Lancet 2:1257-
1258, 1980,

Questioning the safety of oral rehydration
solutions prepared with contaminated water,
the authors hypothesized that exposure to sun-
light, using transparent vessels, would render
previously contaminated glucose-electrolyte
solutions bacteriologically sterile without dete-
rioration of the ingredients.

Fifteen liters of solution were prepared by
dissolving WHO-recommended ORS in chlo-
rine-free tap water which had been contami-
nated with fresh sewage. Fifteen sterile poly-
cthylene bags were then filled with this
bacteriologically contaminated ORS solution.
Samples of these were placed either in direct
sunlight, in a room with artificial or natural
lighting or in a dark room.

A zero coliform count was attained within
about one hour in the ORS solution exposed to
direct sunlight while the other samples re-
mained contaminated. Similar results were ob-
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tained in another fifty observations using
highly contaminated water in an assortment of
transparent glass or plastic vessels of various
shapes and colors. Heat was not a factor, as the
temperature of the test solutions did not in-
crease by more than 5°C after exposure to sun-
light for more than two hours. Neither the pH
(8.33) nor NaHCO; concentration changed,
indicating the sodium bicarbonate did not de-
compose, as would result from heating the so-
lution.

The authors concluded that simple exposure
to one hour or more of sunlight is an effective
means of sterilizing bacteriologically contami-
nated glucose-electrolyte solution.

256. Black, R. E., et al., Proliferation of
enteropathogens in oral rehydration solutions
prepared with river water from Honduras and
Suriname, J Trop Med Hyg 84:195-197, 1981.

Because unsanitary conditions may lead to
bacterial contamination, some observers have
cautioned that only boiled water should be used
to make ORT solutions in the home and that
any solution remaining after 24 hours be dis-
carded. However, these preconditions raise ad-
ditional obstacles: in many areas the necessary
fuel is scarce or expensive and waiting for the
water to boil, then cool, entails inordinate de-
lays. Secondly, if more ORS is not readily
available, preparing a new batch every 24
hours may be impaossible.

In light of these issues, the authors per-
formed laboratory tests to assess the ability of
known bacterial entcropathogens to survive
and proliferate in solutions made either with
distilled water or river water collected in two
developing countries.

Two series of 250-ml river water samples
were collected from the Paramaribo River in
Suriname and the Jutigalpa River in Hondu-
ras. In both areas, the rivers were used by local
inhabitants for drinking and for preparing
food. The samples were then carried in insu-
lated containers to Baltimore, USA, boiled for
10 minutes and plated on blood, easin methy-
lene blue, MacConkey’s and thiosulfate-cit-

rate-bile salts sucrose agars. No growth was ob-
served. WHO-recommended ORS was then
added (in the recommended concentrations) to
the boiled water samples and to distilled water
which had been left in an open container for 24
hours (to allow chlorine to dissipate). Approxi-
mately 1,000 bacteria in one mililiter of phos-
phate buffered saline were added to nine milili-
ter aliquots of the ORS solutions for a final
concentration of 100 bacteria/ml. The follow-
ing enteropathogens were used: Shigella flexneri
2a; Vibrio cholerae El Tor Inaba; and Escherichia
coli, strains 851/71 (enterotoxigenic) and B7A
(8T and LT). The inoculated solutions were
left at room temperature for 48 hours and serial
ten-fold dilutions were made of 0.1 ml samples
at 0, 6, 12, 18, 24 and 48 hours

The results showed Shigella survived very
poorly. V. cholerae and enterotoxigenic E. coli,
however, reached concentrations of 103-10* by
12 hours and 10*-10° by 24 hours in the
riverwater samples. The authors concluded
that ORT solutions do support proliferation of
some cnteropathogens. They attributed the
more rapid growth rate in riverwater samples
to the presence of dead organic matter, which
provides a more luxuriant medium than dis-
tilled water. Because all samples supported sig-
nificant bacterial growth, the authors con-
curred with the recommendation that excess
ORT solutions be discarded after 24 hours.
However, if logistical or practical consider-
ations make this impracticable, ORT should
be continued using the old solution.

257. Anonymous, Use of locally available
drinking water for preparation of oral rehydra-
tion salt (ORS) solution, WHO Unpublished Doc-
ument, (available from: WHO Programme for the
Control of Diarrhoeal Diseases, 20 Avenue
Appia, 1211 Geneva 27, Switzerland, 1981.)

Responding to enquiries concerning the
safety of using non-sterile water to prepare
ORT solutions, the authors reviewed current
knowledge, made recommendations and iden-
tified rescarch priorities related to this issue.
The authors considered: 1) the growth of en-
teric bacteria in ORT solutions prepared from
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WHO-recommended ORS; 2) the risk associ-
ated with the use of ORT solution that is not
bacteria-free; and 3) possible methods of de-
contaminating either the water used for pre-
paring the ORT solution or the solution itself.

The authors cited eight studies which dem-
onstrated that ORT solutions prepared with
untreated water containing organic matter can
support the growth of enteric bacteria. ORT
solutions made from water that is distilled,
boiled, or autoclaved may also support the
growth of enteric bacteria, however, as these
processes do not remove any nitrogen derived
from killed bacteria. Sccondly, the use of
boiled water for preparing the GRT solution
cannot guarantee its sterility as contamination
of such water or of the prepared ORT solution
can subsequently occur in the home.

Regarding the risk associated with using
ORT solution that is not bacteria-free, the au-
thor cited one study in the Gambia which
found the incidence and duration of diarrhea,
as well as growth rates, in two groups of chil-
dren treated for diarrhea with well water and
“‘clean’’ drinking water (mecting the WHO
standard) were found to be similar. The inves-
tigators had estimated that even if ‘‘contami-
nated”” ORT soiution were given to the chil-
dren one day out of five, this would account for
less than 5% of the total E. colf ingested by the
children in their local diets.

The authors discussed possible methods of
decontamination of water and/or ORT solu-
tions, including adding chemicals to ORS,
boiling and exposure to sunlight. At present,
no bacteriocidal or bacteriostatic agents are
known which could be feasible ORS additives.
Although boiling may effectively decontami-
nate water, it is costly, causes delays and may
be invalidated by subsequent re-contamina-
tion during mixing, storage and use. Exposure
of the solution, or of water, to several hours of
direct sunlight in a transparent container may
significantly reduce the number of enteric
pathogens, one study has shown.

Further research is nceded, the authors
stated, on the growth of V. cholerae, Salmonella
and cnterotoxigenic E, coli in ORT solutions

prepared with naturally contaminated water.
Epidemiological studies are also needed to de-
termine whether or not using ‘‘usual’’ drink-
ing water for ORT entails additional risks to
the patient such as increased severity, duration
or susceptibility to subsequent diarrheal epi-
sodes. Also, further evaluation of sunlight dis-
infection and the identification of possible
chemical ORS additives is needed.

In conclusion, the authors recommended us-
ing water made potable by any method when-
ever possible until it can be shown there is no
relative risk in using ‘‘usual’’ water. However,
if potability cannot be guaranteed, the best
available water should be used. Once pre-
pared, ORT solutions should be protected
against subsequent contamination, stored in a
cool, dark place and should never be kept
longer than 24 hours.

258. Anonymous, Manual for the planning
and evaluation of national diarrhoeal diseases
control programmes, WHO Unpublished Docu-
ment WHO/CDD/SER/81.5, (available from:
WHO Programme for the Control of Diar-
rhoeal Discases, 20 Avenue Appia, 1211 Ge-
neva 27, Switzerland, 1981.)

This manual was prepared for health man-
agement staff in charge of planning and evalu-
ating national diarrheal disease control (CDD)
programs.

Chapter One (‘‘Describing the diarrhoeal
disease problem and past control efforts’’) dis-
cusses epidemiological methods for measuring
the extent of the diarrheal disease problem. For
situations where few or no reported data exist,
a relatively simple but reliable sample survey
design is described for estimating diarrheal
morbidity and mortality. Also included is an
outline for describing past and present national
diarrheal control activities on which the incipi-
ent CDD program will be based.

In Chaper Two (‘‘Developing a plan of op-
erations’’) a logical framework is presented for
developing a national CDD program ‘*‘plan of
action’’. The steps to be followed include an
initial policy review, descriptions of the health
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care infrastructure and extent of diarrheal dis-
eases, setting of objectives and targets, identifi-
cation of CDD strategies and delivery systems
and enumeration of proposed activities. Spe-
ctal guidelines are included for preparing a
schedule of activities (i.e., chronogram) and a
program budget.

The Third Chapter (‘‘Evaluating the pro-
gramme’’) considers what types of information
are necessary for program evaluation and how
means of collecting this information can be
built into the program in order to provide for
continuous monitoring of ongoing operations.
Ulttiaately, program evaluation depends on
the extent to which previously defined objec-
tives and targets have been met.

Chapter Four (‘‘Conducting a comprehen-
sive programme review’’) contains a checklist
for countrics wishing to formally review the
progress of their national CDD programs.

Although focused on CDD, the manual can
casily be adapted for planning and evaluating
other types of health interventions as well.

Copies are available in several languages,
upon request, from WHO Headquarters and
Regional Offices.

259. Anonymous, Management of the diar-
rheal diseases at the community level, Unpub-
lished Document, Committee on International
Nutrition Programs, National Research Coun-
cil, National Academy Press, Washington,
D.C., 1981, (22 pages).

This report reviewed two aspects of the r..an-
agement of acute diarrheal diseases, namely,
ORT and continued feeding, and recom-
mended that both be implemented at the com-
munity level. Citing exhaustive physiological
and clinical research findings to date, the Com-
mittee endorsed the WHO-recommended
ORS formula. The operational realities in de-
livering ORT favor the use of a single, univer-
sal formula as well, agreed the Committee.
However, if distributing ‘‘complete formula’’
ORS packets is not feasible, the household use
of simple salt/sugar (SSS) solutions for ORT is
the next best alternative,

Advantages of pre-packaged ORS were
cited: the inclusion of potassium and bicarbon-
ate corrects hypokalemia and acidocis, measur-
ing errors are minimized and the packets con-
stitute a recognizable product which, if
desired, can be promoted as a medicine. Packet
distribution schemes, whether through the offi-
cial health care system or through commercial
channels, require suitable health education
and monitoring and surveillance systems to be
successful. Surveillance and education inputs
are likewise required for ORT »rograms based
on home-prepared SSS. The Committee sug-
gested that a two-tiered village triage system
might be feasible, one in which early home use
of 888 is the first intervention. Referrals to the
formal health care system, where treatment is
based on the WHO-recommended complete
formula, are possible for the few cases which
don’t adequately respond.

In considering the costs of packet-based dis-
tribution programs, the Committee pointed
out that the investment may be offset consider-
ably by decreased use of IV, antimicrobial and
aother expensive, non-specific therapies.

Recognizing the relationship between diar-
rheal disease and malnutrition, the Committee
recommended continued feeding throughout
the diarrheal episode. Diarrhea predisposes to
malnutrition due to the combined effects of
negative nitrogen balance, anorexia and the
culturally determined withdrawal of food dur-
ing the diarrheal episode. At all costs, urged the
Committee, breastfeeding should be contin-
ued, both to assure that lactation is uninter-
rupted and because breastmilk provides so-
dium-free water to counteract the already
minimal risk of hypernatremia. Feeding also
increases net absorption in the small bowel.
When feeding is discontinued, however, the
bowel’s ability to absorb glucose, salt, water
and amino acids is rapidly diminished as may
be disaccharidase activity. This sets the stage
for a malabsorption syndrome, chronic diar-
rhea and deteriorating nutritional status.

The Committee concluded its recommenda-
tions by identifying rescarch priorities. These
included operational and evaluative studies on
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the impacts, risks and costs of ORT programs;
evaluation of educational techniques to pro-
mote the programs; culture-specific behavioral
studies regarding diarrheal diseases and ORT;
development of a simple quality control sur-
veillance system; studies on community orga-
nization and the role of community health
workers in ORT programs; definition of
guidelines for unsupervised use of ORT; and
quantitative guidelines for refeeding, includ-
ing caloric goals and timetables for weight res-
toration.

260. Anonymous, Oral therapy for acute
diarrhea, (editorial) Lancet 2:615-617, 1981.

One of a series of Lancet editorials on ORT,
this article cited studies from Bangladesh, In-
dia and Egypt as proof that the potential health
benefits of ORT are profound. The results of
cach study had shown dramatic decreases in di-
arrheal mortality where ORT has been made
available on the village level.

The authors endorsed the WHO-recom-
mended ORS formula, refuting the claims of
some workers that the 90 mEq/l sodium con-
centration could lead to hypernatremia by cit-
ing the work of several investigators which tas
proved otherwise. On the contrary, the authors
stated, lowering the sodium concentration to
60 mEq/l, as some have suggested, may entail a
risk of prolonged hyponatremia. The success of
the WHO-recommended formula, they felt, is
due in part to the two-to-one regimen, in which
one part of sodium-free water, or breastmilk, is
administered to the patient for every two parts
of ORT. The levels of both potassium and bi-
carbonate in the WHO-recommended formula
were also endorsed and the possibilities of us-
ing sucrose, rice starches and glycine as ORS
substrates were discussed.

Where health care infrastructures permit,
the authors felt, use of prepackaged ORS is op-
timal, Where packet supply is problematic,
simple salt/sugar solutions are the next best op-
tion. Experience has shown measuring accu-
racy in the home depends most on direct inter-
action between the health workers and the
person who actually gives the treatment.

In addition to correcting and maintaining
salt and water balance, the authors stated,
ORT has important nutritional benefits in the
child. Early initiation of ORT improves appe-
tite and promotes early feeding. Thisis because
mothers are encouraged to continue breast-
feeding and to resume the child’s regular diet
as soon as possible. Numerous studies have
shown, in fact, that continued feeding during
diarrhea improves nutrition without increas-
ing the severity or duration of the diarrheal epi-
sode. The authors called upon European and
U.S. pediatricians, who continue a more tradi-
tional therapeutic approach—oral replacement
of stool loss with low-sodium fluid, limited food
intake during diarrhea, and more reliance on
intravenous fluid in the moderately dehydrated
child—to make more use of experience gained
from ORT worldwide.

In closing, the authors identified several
ORT-related issues still to be resolved. These
included the feasibility of adding other sub-
strates to ORS to increase absorption; the need
for better quantitative guidelines for weight
restoration and avoidance of milk intolerance;
the elaboration of more culture-specific train-
ing materials for health workers and mothers;
and the evaluation of the full impact of national
ORT programs on morbidity and mortality.

Walker, S. H., Hypernatremia from oral
clectrolyte solutions in infantile diarrhea (let-
ter), N Eng J Med, 304:1238, 1981.

Cleary, T. G., et al., The relationship of
oral rehydration solution to hypernatremia in
infantile diarrhea, J Pediatr, 99(5):739-741,
1981.

261. Levine, M. M., Oral therapy for diar-
rhoea: past, present and future (Editorial),
J Trop Med Hyg, 84:185-187, 1981.

The author identified some of the key mile-
stones in the development of ORT and high-
lighted several current issues regarding its use.

As early as the 1950’s, Chilean pediatricians
{Menenghello, et al.) had shown excellent clin-
ical results rehydrating infants with a glucose/
saline solution given by nasogastric tube. The
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ORT provides an entry point for teaching mothers ways to preven! diarrhea.
(Photo: D. Dowling, PAHO).

following decade, others elucidated the mecha-
nism whereby glucose promotes the active ab-
sorption of sodium in the small intestine, even
during severe cholera (Philips, Nalin, Pierce,
et al.), reducing I'V fluid needs by as much as
80%. In the 1970’s, it was shown that ORT is
efficacious in about 95% of all dehydrated
cases, regardless of age or ctiology (Hirsch-
horn, et al.). These findings provided the basis
for development of the current WHO-recom-
mended ORS formula. -

Neither vomiting nor risk of hypernatremia
arc obstacles when ORT solutions are properly
prepared and administered, stated the author.
Recognizing that the sheer number of diar-
rheal episodes and often weak health care infra-
structures in developing countries may limit
impact when ORS packets are used, the author
endorsed village-level programs to introduce
the carly use of simple salt/sugar solutions
(SSS) to prevent dehydration from developing,
Some methods, such as *‘pinch-and-scoop’’,
may be inherently too variable to safely recom-
mend, he felt, although other practical, reliable

methods exist and need only to be carefully
adapted to local customs and conditions. The
risk of hypokalemia is one drawback to using
SSS solutions, the author stated. Further stud-
ies are therefore needed to identify locally
available potassium-rich foods which can be
given as a supplement to home ORT when 858
solutions are used.

The author concluded with the hope that the
1980’s will be the decade in which ORT will be
applied dilligently and ubiquitously as a cor-
nerstone of pediatric primary care.

262. Cutting, W.A.M., Management of
gastroenteritis at home (letter), Brit Med [/
283:1606, 1981.

The author commented on a recent retro-
spective study of 181 diarrheal case records in a
British hospital (see abstract No. 222) which
had shown British physicians often routinely
overuse drugs and suspend feeding during di-
arrhea.

In an Edinburgh hospital, reported the au-
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thor, not one of 181 children admitted for diar-
rhea had been treated with drugs, although at
least 134 drugs had been prescribed for these
cases prior to admission. Using glucose-elec-
trolyte solution alone, 83% of the cases suc-
cessfully recovered.

As elsewhere in the world, ORT should be
the treatment of choice for diarrheal dehydra-
tion in England, the author stated.

263. Mahalanabis, D., ct al., Oral rchy-
dration therapy—Recent advances, Wrld Hith
Forum, 2(2):245-249, 1981.

The physiological and clinical rationale for
ORT were briefly discussed and field experi-
ences to date summarized in this concise review
article. Reasons for the 90 mEq/l sodium con-
centration and the preferability of glucose over
sucrose in the WHO-recommended ORS for-
mula were presented. The WHO-recom-
mended composition has been shown to be safe
and effective in groups as dissimilar as Costa
Rican neonates and Bangladeshi refugees, re-
counted the authors.

From the public health viewpoint there are
manifold advantages to the use of ORT. To
illustrate, a 70% decrease in 1V fluid expense
was reported by two Indian hospitals where
ORT was put into routine use. One study in
Bangladesh showed household use of ORT re-
duced health centre consultation rates by 29%
and could be successfully performed by moth-
ers without supervision in 85-90% of cases.
The authors advanced a final justification for
using the WHO-recommended ORS packets:
they serve as an ideal vehicle for delivering
health-related messages to mothers at their mo-
ment of greatest receptiveness.

Kleevens, J.W.L., Rice water for infant
gastroenteritis (letter), Lancet 2:306, 1981,

264, Rohde, J. E., ct al., Oral rehydration:
technology and implementation, In: Jelliffee,
D. B., et al., (eds.), Advances in International Ma-

ternal and Child Health, Vol. 1, New York, Ox-

ford Univ Press, pp. 82-97, 1981,

In this comprchensive review the authors de-
scribed the importance of diarrheal diseases,

traced the development of ORT, presented
guidelines for diarrheal case management and
discussed the myriad operational issues relat-
ing to the widespread implementation of ORT.

The authors felt acute diarrheal dehydration
can be viewed as a form of malnutrition—fluid-
electrolyte malnutrition—which causes at least
6 million deaths annually worldwide.

The early studies leading to the adoption of
the WHO-recommended ORS composition
were summarized as were the practical aspects
of case management. In essence, the discovery
that a single ORS composition can lead to uni-
versal use of ORT represents the technical so-
lution to an age-old prablem, they stated; the
remaining problems are largely program-
matic.

Where ‘‘complete formula’ ORS packets
are not available, felt the authors, home SSS
solutions present the next best alternative. Dis-
tilling their experiences promoting ORT in In-
donesia, the authors felt the main obstacles to
its successful implementation (such as stan-
dardization of local houschold measures,
choosing the most appropriate technique for
salt/sugar measurement and which local foods
are best for supplementing the SS8 solution),
can only be resolved at the local level.

Highly descriptive, practical and written for
the lay reader, this article is recommended for
those wishing a concise but wide-ranging over-
view of ORT-relared issues.

There are 60 references.

Clements, M. L., et al.,, Comparison of
simple sugar/salt verus glucose/electrolyte oral
rehydration solutions in infant diarrhoea, J
Trop Med Hyg 84:189-194, 1981,

265. Hendrata, L., et al., Oral rehydra-
tion: Where do we go from here?, In: Jelliffe,
D. B., et al., Advances in International Maternal
and Child Health, Vol 1, New York, Oxford
Univ. Press, pp. 98-104, 1981,

In this essay the authors proposed that a so-
cial marketing strategy be employed for pro-
nmoting ORT. Traditional approaches to
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health education, the authors reasoned, seck to
change knowledge and perceptions in order to
make them “‘true’’, assuming that desired be-
havioral change will follow as a logical conse-
quence. An effective social marketing ap-
proach, on the other hand, is always based on
the existing values, beliefs and practices of the
potential consumer. Rather than challenging
deeply held beliefs, the aim of social marketing
is to seek behavioral change by riding on the
concepts which already exist.

In the case of ORT, the prevailing cultural
beliefs regarding diarrhea should first be exam-
ined. A ‘‘positioning strategy’’ can then be
tested: the *‘product’’ to be marketed is drink-
ing during diarrhea. Of secondary importance

is the issue of what to drink. Once the notion of

drinking becomes accepied, the authors felt, it
is relatively casy to discuss what is the best
drink in the circumstances. The marketing
strategy should be aimed at maximizing cover-
age, even at a slight loss of effectiveness.

Citing experiences in Indonesia, the authors
listed seven varying cultural beliefs regarding
diarrhea and its treatment and proposed posi-
tioning strategies for cach (c.g., *‘diarrheais a
‘hot’ discase—drink something ‘cold’’’; *‘di-
arrhea is caused by an imbalance of life forces-
restore balance by drinking’’; ‘‘diarrhea is a
cleansing of the body drink water, the cleans-
ing element of the body™’).

Various techniques can be used to reach dif-
ference audiences. As an example of such a
‘‘comprehensive’” strategy, the authors de-
scribed a family planning effort on the Indone-
sian island of Bali. After five years, the authori-
ties realized the classical, (facility-based
approach was not working. A new positioning
strategy was therefore devised, one based on
rising population density as a threat to commu-
nity well-being. Preserving traditional village
harmony was the theme. Mass media, local
leaders and, most cffectively, traditional vil-
lage meetings of all male heads of households
were some of the techniques used. User rates
have since climbed from 20 to 60 percent, the
authors reported.

If the social marketing approach can pro-
duce such dramatic changes in bchavior as

complex as fertility regulation, the authors rea-
soned, it should prove even more effective in
introducing ORT.

266. Brotowasisto, Diarrheal disease con-
trol program in Indoncsia: Its constraints and
alternatives, In: Holme, F., ctal., (eds.): Acute
Enteric Infections in Children. New Prospects for
Treatment and Prevention, Amsterdam, Elsevier/
North-Holland Biomedical Press, pp. 395-
403, 1981.

The author described the diarrheal disease
control (CDD) program of Indonesia as an in-
tegral part of the National Health Program
which is implemented through the existing
health delivery system. From the operational
standpoint, the program is under the direction
of provincial and regency health services, is in-
tegrated with MCH, nutrition and family
planning activities and is delivered through
health centers.

The CDD program’s main control strategy
is based on the use of *‘Oralit’’, the Indonesian
generic name for the locally-produced ORS,
which closely resembles the WHO-recom-
mended formula. Oralit packet production is
centralized and packets are distributed through
the existing system to hospitals, health centers
and primary health care units. Oralit packets
come in two sizes: a 200-ml size for home use a
1,000-ml size packet for hospitals.

The author identified several managerial,
technical and social constraints which cur-
rently limit the CDD program'’s effectiveness.
The existing health care delivery system covers
only about 25% of the population. Secondly,
the integration of health programs has created
management problems due to overlapping
budgets and activitics. Current supplies of
Oralit, morcover, cannot meet demand. Also,
the product’s shelf life is limited by the quality
of ingredients, humidity and temperature.
Commercially available Oralit is relatively ex-
pensive and the high cost, the author felt, limits
its utilization. Rural Indonesian mothers com-
monly consider diarrhea a mild disease of little
consequence, another factor the author felt
limits Oralit use.
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Breastfeeding has been shown to significantly reduce the risk of diarrhea.
(Photo: M. McQuestion, PAHO/WHO).
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The overall objectives of the CDD program
are to get people to accept and practice ORT
and to make Oralit available to the community
at all times. However, full coverage cannot be
assured under the existing health care system,
so the use of simple sugar and salt (SSS) solu-
tions on the houschold level is being considered
as well. Results of field surveys indicate that
mothers can be trained to prepare 838, using a
special measuring spoon called ‘‘the blue
spoon’’, and can successfully treat their chil-
dren at home. While the author recognized
that Oralit is the most effective modality for
treating diarrhea, he concluded that SSS can
also be used as an early alternative and may
provide a means of dramatically increasing the
national CDD program’s coverage.

Ashley, D.A.E., ct al., Oral rehydration
therapy in the management of acute gastroen-
teritis in children in Jamaica, In: Holmes, F.,
et al., (eds.): Acute Enteric Infections in Children.
New Prospects for Treatment and Prevention, Am-
sterdam, Elsevier/North-Holland Biomedical
Press, 389-394, 1981,

267. Cutting, W.A, M., ct al., Homemade
oral solutions for diarrhoca (letter), Lancet
1(8227):998, 1981.

Referring to studies in Jamaica and Bangla-
desh which produced conflicting results on the
accuracy with which mothers prepare home-

- made simple salt/sugar (SSS) solutions, the au-
thors asserted programs with simple, standard-
ized messages and individualized training are
most likely to succeed regardless of whether
spoons or ‘‘pinch-and-scoop’’ techniques are
used. The authors questioned the recommen-
dation made by the Jamaican investigators that
local sugar be carefully evaluated before use in
home ORT, pointing out that the concentra-
tions at which glucose facilitates sodium ab-
sorption range from 14 to 140 mmol/l.

Unfortunately, such flexibility is not the rule
with sodium. In preparing SSS solutions,
therefore, correctly measuring salt is even
more critical than sugar.

Harland, P.S.E.G., et al., Composition of
oral solutions prepared by Jamaican mothers
for treatment of diarrhoea, Lancet 1:600-601,
1981.

268. Nalin, D., Oral rchydration solution
(letter), Trans Roy Soc Trop Med Hyg 76(2):277-
278, 1982. '

The author referred to an earlier article in
the same journal by W.A M. Cutting, et al.,
(see abstract No. 164), which described the 2:1
ORT regimen recommended by the author.
He wished to clarify that the WHO-recom-
mended ORT solution should not be diluted
with 50% additional water. Rather, the 2:1
regimen calls for giving undiluted ORT solu-
tion to moderately dehydrated children, ages
3-15 months, at the ratio of 8 ounces per hour
for two consecutive hours followed by 8 ounces
of plain water the third hour. (Infants under 3
months of age receive the same regimen, but
only 4 ounces per hour). The regimen should
be repeated, stated the author, until signs of
dehydration have disappeared, after which
milk feeds can be resumed.

Intestinal absorption of glucose, electrolytes
and water takes place relatively rapidly. How-
ever, the rate of absorption is much decreased
if the glucose concentration falls below 2%.

Whether by administering free water too
quickly after the ORT solution is given or by
adding more water to the solution before it is
administered, dilution of the ORT solution is
to be avoided.

269. Santosham, M., et al., Storing oral re-
hydration solution (letter), Lancet (1):797,
1982.

Responding to concerns that bicarbonate
may be lost when OR'T solution is stored for 24
hours or more, the authors performed an ex-
periment to assess the effects of bacterial con-
tamination on the stability of bicarbonate in
ORT solution,

Twenty one-liter batches of WHO-recom-
mended ORS solution were prepared and ran-
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domized into 4 groups. Group A was stored at
room temperature (26° Centigrade), Group B
was stored at 4°C, Group C was contaminated
with 1,000 colonies of E. coli and stored at room
temperature and Group D was similarly con-
taminated and stored at 4°C. Samples of cach
were tested for total CO, (using the TCO, An-
alyzer 446, Instrumentation Laboratories) at
24, 48, 72, 96, 156 and 168 hours, while levels
of bacterial contamination were assessed for
cach at 24 hours.

No differences were found in mean COj; con-
centrations among the 4 groups. E. coli was not
detectable 24 hours after constitution in Group
A, B or D samples, while all Group C samples
showed contamination (mean 1.1 x 10°colony
forming units, range 1.4 x 10°102.8 x 109).

The authors concluded that CO, remains for
at least a week in prepared ORT solution,
whether refrigerated or not and regardless of
bacterial contamination. They also obscrved
that the solution does not support bacterial
growth when refrigerated at 4°C,

270. Snyder, J. D., From pedialyte to pops-
icles: A look at oral rehydration therapy used in
the United States and Canada, Am J Clin Nut
35:157-161, 1982.

Although the method has been widely ac-
cepted in the developing world, debate con-
tinues over the role of ORT and, more specifi-
cally, the safety of the WHO-recommended
ORS composition in treating children in devel-
oped countries, who are generally well-nour-
ished and are often fed high-solute dicts.

To better assess the opinions of North Amer-
ican physicians, the author mailed a one-page
questionnaire on ORT to the chairpersons of
departments of pediatrics of 142 medical col-
leges. Nincety percent (128/142) of the institu-
tions responded. The results indicated that
cach uses some type of oral rehydration fluid
for treating children with diarrheal dchydra-
tion. Commercial sugar/clectrolyte solutions
are most commonly used (89%), followed by
clear liquids (78 % ) and fruit juices (58%). The
compositions of solutions uscd varied consider-
ably in sugar and electrolyte concentrations

and in resulting osmolarity (nearly all were hy-
pertonic). The highest sodium concentration
reported was 90 mEqg/l (the WHO-recom-
mended value); only 3 of the 142 institutions
used these fluids.

Instructions to parents were provided ost
often (80%) in the form of recommentiations
given by the doctor or nurse, although many
institutions (47 %) provided some form of writ-
ten oral therapy instructions. However, only
29% of the institutions based their plan of ther-
apy on a specific written protocol.

The use of ORT was inversely related 1o the
degree of dehydration. For children with 0-4 %
dehydration 92% of the institutions routinely
used ORT for outpatients, 43% for inpatients.
Thirty percent of moderately dehydrated (5-
7%) children routinely received ORT in out-
patient services compared to 35% of inpa-
tients. Only 7% of the institutions gave ORT
in severcly dehydrated (8-10%) cases.

The author concluded that the concept of
ORT is universally accepted but that fluids
with widely differing compositions and concen-
trations arc routinely uscd. Although this vari-
ation may be acceptable for treating mild dehy-
dration, more specific, optimal ORS
compositions are necessary before routine use
of ORT will be accepted by North American
clinicans for treating moderate to severe dehy-
dration,

271. Posada, G., ct al., Causas de reingreso
en un servicio de rehidratacién oral (Causes of
readmission to an oral rechydration ward), Bol
Med Hosp Infant Mex 39(2):93-98, 1982,

The authors analyzed clinical and socioeco-
nomic characteristics of 50 children who had
initially presented to hospital with acute diar-
rhea, had been orally rchydrated and sent
home for continued home ORT and were later
readmitted to the same hospital for additional
treatment.

Between February-June, 1980, the authors
treated 1,128 children presenting with acute
diarrhea to the emergency room of the Na-
tional Children’s Hospital in San José, Costa
Rica. While in hospital, the children’s mothers
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were given intensive health education which
included recognition of the signs of dehydra-
tion, preparation and administration of ORT,
and causes of diarrhca and ways to prevent it.
After initially rehydrating their children under
medical supervision, the mothers were given
two one-liter size WHO-recommended ORS
packets, with an instructional pamphlet, for
continued home ORT.

Based on the degree of initial dehydration
and the intensity of the diarrhea, the authors
explicitly asked more than half the mothers to
bring their babies back to the hospital after
24-48 hours. The remaining mothers were ad-
vised to do so only if the dehydration worsened
or if the diarrhea lasted seven days or more.

Fifty of the 1,128 (4.4 %) brought their chil-
dren back for a second consultation.

The authors then examined and treated
these 50 children and compared their clinical
findings to those of some 150 randomly selected
diarrheal cases which had not returned a sec-
ond time. In addition, they interviewed the
mothers using a detailed questionnaire they
had previously designed.

An average of 56 hours (range 4.5-260
hours) had elapsed between the time of initial
discharge and readmission. Continued or
worsening diarrhea, reappearance of signs of
dehydration and vomiting were the principal
reasons given by the 50 mothers for returning
to the hospital. Thirty percent of the returning
mothers had been explicitly asked to do so
while the rest returned of their own volition.

The mean age of the 150 comparison group
children was 10.7 months (range 2 weeks-67
months), compared to 6.9 months (range 3
weeks-22 months) in the group later readmit-
ted. Upon first admission, the groups were
similar with respect to nutritional status and sc-
verity of diarrhea (i.c., number of stools per
hour); however, at that time the mean degree
of dehydration among those who later returned
was 7.3%, compared to 4.3% for the controls.

In the 50 children who later returned, initial
rehydration was achieved after an average of
10.5 hours (comparable data were not given for
comparison group children). At initial dis-

charge from hospital the authors had evaluated
the intensity of diarrheain 21 (42%) of these 50
cases as mild, (less than 6 stools per 24 hours);
28 (56 % ) moderate (6-12 stools/24 hours) and
1 (12%) severe (more than 12 steols/24 hours).
At readmission, however, the values were 13
(26%) mild, 12 (24 %) modcrate and 25 (50 %)
severe. Signs of dehydration were found in 44
(88%) of the 50 returning patients. All re-
sponded to subsequent hospital treatment.

The results of the interviews showed 90% of
the returning mothers lived within a ten-kilo-
meter radius of the hospital, compared to
98.7% of the comparison group mothers.
Forty-nine of the 50 (98 %) returning mothers
reported having received instructions on home
ORT during their first visit. The authors de-
termined that 43 (86 %) of them clearly under-
stood the information and that 40 (80%) had
correctly followed the instructions. Thirty-nine
(78%) reported the two ORS packets they had
been given provided sufficient fluid for home
treatment while 9 (18 %) felt the quantity was
insufficient and 2 (4 %) claimed not to have re-
ceived any packets. The mean age of the re-
turning mothers was 23.7 years. Although in-
dications were that all came from low
socioeconomic levels, only one mother was illit-
crate. Forty-four percent of the returning
mothers reported having breastfed their chil-
dren, in the majority of cases for less than 2
months.

The data showed that, in broad terms, the
fifty mothers seeking a second consultation had
good reason to do so. However, no data were
given with which to compare these mothers to
those who did not return. The returning cases
appearced to be younger and their diarrheal epi-
sodes were more problematic from the onset
compared to the 150 who did not return for a
second consultation.

The authors considered the readmission rate
to be low and identified improved health edu-
cation, more generous supply of ORS, longer
initial hospitalization of problem cases, promo-
tion of breastfeeding and home visits as possi-
ble ways to reduce the rate even further.

Methodologically, the study could have been
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strengthened had the comparison group been
followed up after initial discharge.

272. Anonymous, Oral rehydration: Is it as
good as parenteral therapy? (Editorial) N Eng /
Med 306(18):1103-1104, 1982,

The author pointed out the immense, global
health problem posed by diarrheal diseases
and summarized the key research break-
throughs that have led to the refinement of ORT,
‘“.... onc of the most dramatic and rapid ap-
plications of a basic scientific observation to
clinical medicine’’. Promoting ORT, the au-
thor continued, is now the major task of the
global WHO Programme for the Control of
Diarrhocal Diseases (CDD).

Nevertheless, the author noted, in certain
parts of the world CDD Programme workers
have found a major impediment to both ORT
and improved dietary management during di-
arrhea has been Western-trained pediatricians
who are reluctant to accept the new approach.

Citing the findings of Santosham, ct al. (see
abstract No. 159), which proved the WHO-
recommended ORS formula was just as safe
and effective in well-nourished, Western hemi-
sphere children as in less fortunate developing
world children, the author urged that ORT be
accepted not only as an equal but perhaps as a
superior means of treating diarrheal dehyra-
tion, whether in sophisticated, sanitized West-
crn-world facilities or in rural Bangladesh.

Finberg, L., et al., Oral rehydration for di-
arrhoea (Editorial), J Pediatr 101(4):497-499,
1982,

273. Yankauer, A., Oral rchydration and
social change; the control of diarrhoeal discases
in the Third World (Editorial). Am_J Pub Hith,
72(10):1105-1106, 1982,

The author traced the development of ORT
with special reference to early experiences with
the method in Latin America. Although ORT
had been shown to be efficacious in Mexico and

Venezuela as early as 1964, nearly 15 years
elapsed before the WHO launched its Pro-
gramme for the Control of Diarrhoeal Diseases
(CDD) in 1978.

As was the case with John Snow and the cele-
brated Broad Street pump, public health appli-
cations of new research findings are often slow
to ensue, stated the author, largely due to the
resistance of medical ‘‘experts’’ to new ideas.
Today, he noted, such resistance to ORT still
lingers, particularly among Western trained
pediatricians.

Referring to a study in Bangladesh (see ab-
stract No. 227) which demonstrated use of
clinic-based ORT is inversely related to dis-
tance from treatment centers, the author con-
curred with the WHO-recommended strategy
of promoting home use of ORT. Public health
programs to bring this about, the author con-
cluded, will require substantial changes in the
status quo, both with regard to medical beliefs
and practices and in the allocation of scarce
health resources. ’

274. Sack, D. A., Treatment of acute diar-

rhea with oral rehydration solution, Drugs,
23:150-157, 1982,

Writing to a predominantly developed world
audience, the author reviewed various aspects
of ORT with emphasis on case management
techniques. The author explained that even
through diarrhea causes hypersecretion of the
mucosal cells of the small intestine, the glucose-
mediated active transport mechanism by which
sodium and water are absorbed remains intact.
This provides the physiological basis for ORT.
Net absorption is maximized when an isotonic
oral solution with approximately the same mo-
lar concentration of sodium and glucose is
given. Citing numerous studies, the author
considered the WHO-recommended OF. 5 for-
mula to be optimal.

After presenting the most common clinical
signs, the author outlined a simple means of
assessing the degree of dehydration and calcu-
lating the amount of oral fluid to be given.
Most cases, he stated, require only ORT and
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A traditional healer in Northeast Brazil serves as the village ORI provider.
(Photo: D. Shields, U. Va. AMedical School)
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continued feeding. Antibiotics should be used
only when shigellae, campylobacter, amoebiasis or
cholera can be differentially diagnosed.

The importance of instructing the patient or
parent was underlined. At a minimum, when
leaving the clinic they should understand how
to prepare and administer ORT;; should realize
that the diarrhea may continue for some time
and that ORT is not intended to stop it; and
should know to return if dehydration recurs, if
other complications arise or if the diarrhea lasts
longer than five days.

Although especially relevant to developing
countries, concluded the author, use or ORT
should also be encouraged in developed coun-
trics, where it should largely replace IV ther-
apy for treating diarrheal dehydration.

275. Clements, M. L., Oral rchydration
therapy, In: ' New Developments in Tropical Med-
teine,”” National Council for International
Health, 2121 Virginia Ave NW, Washington,
D.C. 20037, USA, pp. 63-68, 1982.

In this article the author reviewed both clini-
cal and public health aspects of diarrheal dis-
eases and ORT. To treat the 10% of all diar-
rheal cases which iead to dchydration, the
author endorsed ORT using the WHO-recom-
mended ORS formula. The contention that the
90 mEq/1 concentration of sodium predisposes
to hypernatremia, stated the author, has been
soundly refuted in numerous studics.

A simplified ORT regimen, based on rapid
clinical assessment of the degree of dehydra-
tion, was presented. The author stressed the
importance of resuming dietary intake as soon
as possible after initial rehydration for the fol-
lowing reasons: 1) caloric intake has most likely
been decreased due to anorexia or to deliberate
withholding of food; 2) vomiting and diarrhea
themselves cause increased caloric loss; 3) fever
increases catabolism; 4) regardless of etiology,
malabsorption in the small intestine may linger
for 2-6 weeks after the episode.

Because the problem of childhood diarrhea is
most acute in populations least served by
health facilities, the author emphasized the im-
portance of training both peripheral health

workers and family members, bot: in ORT
and in means of preventing diarrhea. Simple
educational materials, such as those developed
by WHO using a leaky pot as an analogy for
diarrheal dehydration, must be adapted and
widely disseminated. However, numerous
studies have shown that materials alone cannot
accomplish the task. In training health workers
and on the primary health care level, there can
be no substitute for repeated face-to-face en-
counters and at least minimal supervision,
stressed the author.

The author expressed her preference that, in
the village setting, the *‘complete’’ WHO-rec-
ommended ORS formula be used wherever
possible. Where packet supply is not feasible,
home-mixing of simple salt/sugar solutions,
she felt, is the next best alternative.

Although prevention of diarrheal discases
may be a long-term problem, the author con-
cluded that ORT is an important, highly feasi-
ble control measure that should be imple-
mented immediately at all levels of health care.

Dugdale, A., et al., Refeeding after acute
gastroenteritis: a controlled study. Arch Dis
Child, 57:76-78, 1982.

Socprapto, et al., Feeding children with di-
arrhea, Trop Ped Env Chld Hlth, 25(4):97-100,
1982,

276. Hirschhorn, N., Oral rchydration
therapy for diarrhoea in children—A basic
primer, Nutr Rev 40(4):97-104, 1982.

The author, a noted authority on ORT, pre-
sented a concise overview of current ORT-re-
lated issues in this thoughtful article.

The historical development and physiologi-
cal rationale for ORT were summarized and
the author endorsed the WHO-recommended
ORS composition for use in all types of diar-
rhea.

The author summarized the findings of six
clinical studics that conclusively show ORT is
highly effective in adults and children, includ-
ing nconates; in severely dehydrated (hypona-
tremic or hypernatremic) patients; in malnour-
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ished as well as eutrophic children; and in
diarrheas of all known etiologies.

Special attention was focused on the nutri-
tion aspects of acute diarrhea, the need to con-
tinue or increase food intake during diarrhea
and on the positive nutritional impacts of ORT
programs on nutritional status,

Poiniing out that access to formal health care
systems in developing countries may be only
about 10-15% among the predominantly rural
populations most in need of ORT, the author
identified various alternatives for community-
based ORT delivery schemes. Experience to
date has shown that careful efforts to educate
health workers and families on ORT have led
to quick acceptance of the method. Determin-
ing optional ORT delivery strategies, con-
cluded the author, could also lead to improve-
ments in other areas of health care delivery.

The article contains 24 key references.

277. Booth, I. W,, et al., Oral rehydration
therapy: An issue of growing controversy, J
Trop Pediatr 28, 116-123, 1982,

In this concise, thoughtful review article, the
authors summarized the results of numerous
key studies and pinpointed several issues of
current controversy regarding ORT.

The physiological and biochemical details of
glucose-facilitated sodium and water absorp-
tion in the small intestine were elegantly sum-
marized. The authors averred that the elucida-
tion of this mechanism probably represents the
single most important physiological advance
with respect to ORT.

The varying pathophysiological and epide-
miological aspects of cholera, E. coli and viral
diarrheas were described. Comparing stool
clectrolyte losses and plasma clectrolyte distur-
bances measured by numerous investigators
around the world, the authors concluded wide
variations cxist and that they are probably due
to such factors as pathogenicity, climate, age
and feeding patterns.

Against this backdrop, they stated, the op-
posing forces of expediency (represented by the
WHO recommendation that a single, univer-

sal ORS composition be used) and individual-
ized therapy must be evaluated.

Tracing the development of ORT from its
initial success in treating adult cholera to the
demostration that it was equally effective in pe-
diatric diarrhea regardless of ctiology, the au-
thors highlighted the evidence for and against
the usc of a single, ‘‘high sodium’’ ORT solu-
tion.

Although few dispute the WHO-recom-
mended ORS composition has posited stun-
ning success in developing countries, some
experts fear its high sodium (90 mEqg/l)
concentration may induce hypernatremia in
children in the developed world. In the absence
of a definitive trial of the WHO-recommended
ORS composition among developed world
children, stated the authors, pediatricians
treating these populations would be well ad-
vised to employ ORT solutions containing 25-
50 mmol/l Na*.

Reviewing findings with regard to the potas-
sium content of ORT solutions, the authors
cited conflicting results but did not recommend
an optimal potassium concentration.

There are equally effective and possibly su-
perior carbohydrate substitutes for glucose in
ORT solutions, summarized the authors. Such
alternatives include sucrose, starch, rice pow-
der and rice water. Glucose, they felt, should
not automatically be preferred; depending on
local availability, one or more of the alterna-
tives may be more suitable.

Although ORT certainly has indirect posi-
tive impacts on nutritional status, the question
of whether OR'T per se directly ameliorates mal-
nutrition has not been entirely resolved, felt the
authors, The rapid restoration of feeding dur-
ing diarrhea, they observed, may be a much
more critical factor.

The authors concluded by stating laboratory
and field workers involved with ORT can feel
justly proud for what has been achieved over
the past 15 ycars. The success of ORT, how-
ever, should not blind us to the fact that much
of the world’s population lives beyond the
reach of clean water, efficient sanitation and
adequate food and that many of these problems
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are political and economical in nature. The
specific controversies regarding ORT, they
felt, will surely be resalved through compro-
mise and, in any case, much work in the field
remains to be done.

The article is exhaustively documented with
63 references cited.

As an editorial aside, this article was pub-
lished prior to another study, which showed the
WHO-recommended ORT solution (90
mmol/l Na*) was as safe as one containing 50
mmol/l of sodium among well-nourished *'de-
veloped world”’ children with acute diarrhea
(see abstract No. 159).
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Costa Rica, 40, 44, 64, 111,
219, 220, 250, 271

133, 141, 155, 184,

Egypt, 112, 127, 130, 183, 210 229

El Salvador, 112

England, 57, 61, 66, 88, 100 103 129 197 213,
222, 262

France, 144

Gambia, 207, 226, 254
Gilbert Is., 202
Guatemala, 113

Honduras, 173, 174, 186, 203, 216, 265

India, 2, 15, 16, 18, 21, 24, 30, 31, 32, 39, 52, 56,
58, 62, 63, 76, 83, 87, 89, 99, 103, 105, 112,
117, 124, 137, 143, 192, 196, 200, 201, 221,
230, 232

Indonesia, 89, 90, 95, 104, 114 122, 136, 153, 157,
163, 178, 190, 206, 214, 233, 265, 266

Iran, 37, 112, 130

Jamaica, 68, 100, 151, 188, 247

Lao People's Democratic Repubhc, 35 112
Lebanon, 255 :
Liberia, 112, 130

Mozambique, 118, 235

Nepal, 92, 212, 224
Netherlands, 248
Nigeria, 38, 82, 97, 112, 121, 253

Pakistan, 237

Panama, 159

Papua-New Guinea, 85

Philippines, 9, 11, 29, 75, 79, 80, 110, 11, 129

Rumania, 135

Singapore, 189, 193
South Africa, 82
Sudan, 105
Suriname, 256
Sweden, 198

Thailand, 145, 152, 161, 165
Trinidad, 103, 201

Tunisia, 112

Turkey, 42, 112, 125, 130, 208

Uganda, 86
United States, 1, 4, 5, 14, 17, 28, 41, 50, 159, 173,
177, 182, 256, 269, 270

Zambia, 180
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