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Objective
To evaluate the safety and efficacy of
oral rehydration therapy (ORT) in
young children in developed countries
who had gastroenteritis.
Data sources
Studies were identified by searching
MEDLINE (through to 1993) with
the keywords diarrhea, gastroenteritis,
pediatrics, children, infants, and Native Americans; by contacting major
organisations that focus on diarrhoea
treatment; and by consulting experts
in the field.
Study selection
Studies were selected if they were
randomised controlled trials that compared either the efficacy of ORT with
intravenous (FV) rehydration or ORT
solutions with different sodium contents, and if they included > 10 wellnourished children treated during the
late 1970s through the early 1990s.

higher risk for iatrogenic hyper-;;!
natraemia or hyponatraemia with:;!
ORT Patients who received ORTl
compared with those who received IV;;:
rehydration had diarrhoea of shorter ;!;
duration, greater weight gain at hos-J;
pital discharge, and shorter length of;:
hospital stay. Use of solutions with!
concentrations of sodium as high as 90 f:
mmoI/L or as low as 30 mmol/L ap-|:
peared to be equally effective and safe.;;;;

Studies restricted to neonates were
excluded.
Data extraction
Data were extracted on the sodium
content of the ORT solution, sample
size, age of patients, clinical setting,
treatments studied, failure rates, incidence of hypernatraemia and hyponatraemia, weight gain, stool volume,
stool frequency, duration of diarrhoea,
and length of hospital stay.
Main results
6 trials comparing ORT with IV
rehydration (193 patients) and 7 trials
comparing ORT solutions with different sodium contents (610 patients) met
the selection criteria. The overall failure rate of ORT (defined as the need
forIVrehydration) was 3.6% (95% CI
1.4% to 5.8%). Study-specific ORT
failure rates ranged from 0% to 18.8%.
Although evidence of clinical and statistical heterogeneity across the trials
existed, the following factors did not
affect ORT failure rates: trial type (TV
group or not), setting (inpatient or outpatient), and sodium content of the
ORT solutions. Little evidence showed
that well-nourished children are at a

12

Therapeutics

endocrine disorders, or drug allergies.
Follow-up was 100% for the treatment period and 95% for the withdrawal period.
Intervention
All patients completed a 4-week runin period and were allocated to a
nightly dose of imipramine, 25 mg (n
- 25); mianserin, 10 mg (n = 26); or
placebo (n - 29) for 8 weeks. Followup was continued for a 4-week withdrawal period. Compliance was
assessed by pill count.

Objective
To compare mianserin, a quadricyclic
antidepressant, with imipramine, a
tricyclic antidepressant, and with placebo in children with nocturnal
Conclusions
; enuresis.
Among well-nourished children with;;!
gastroenteritis, failure of oral re-;;:: Design
hydration therapy is infrequent. Pa-!!; 16-week randomised, double-blind,
tients who receive oral rehydration;;: placebo-controlled trial.
therapy have greater weight gain and::;; Setting
a shorter duration of diarrhoea, as;;; Centres in Southampton, Leeds, and
shown in some of the studies reviewed^ Aberdeen, United Kingdom.
and are not at higher riskforiatrogenic;:;
hypernatraemia or hyponatraemia, as!;;; Patients
shown across studies.
s 80 children aged 5 to 13 years (81%
boys) who had nocturnal enuresis
Source offunding: Agency for Health
Policy and Research.
;;: (bedwetting > 3 nights per week). ExFor article reprint: Dr. N. Mtrrickg: clusion criteria were history of urinary
MEDSTAT Group, 5425 Hollister Avenue^ tract infection or structural abnormalSuite 140, Santa Barbara, CA 93111, USA-:;;ity, secondary enuresis, moderate or
FAX 805-681-5888.
!;!;
severe learning difficulty, emotional
or conduct disorder, anaemia, blood
dyscrasia, epilepsy, neurological or

Main outcome measures
Improvement in dry nights achieved,
degree of wetness per week, and consecutive dry nights.
Main results
For dry nights achieved, 72% of patients who received imipramine
showed definite improvement (mean
increase of > 2 dry nights/wk) compared with 38% of patients who received mianserin and 38% who
received placebo (P < 0.001). {This
absolute risk improvement (ARI) of
34% means that 3 patients would need
to be treated (NNT) with imipramine

for 8 weeks (rather than mianserin) for
1 additional patient to show definite
improvement in dry nights, 95% CI
2 to 16; the relative risk improvement
(RRI) was 87%, CI 12% to 234%.}*
Patients who received imipramine had
the lowest degree of wetness per week
compared with mianserin (P - 0.002)
and placebo (P = 0.002). 84% of
patients who received imipramine
achieved > 7 consecutive dry nights
compared with patients who received
mianserin (35%) or placebo (24%)
(P< 0.001); {for imipramine compared
with mianserin, ARI 49%; NNT 2, CI
1 to 4; RRI 143%, CI47% to 341%}*.
The groups did not differ 1 month
after cessation of treatment.
Conclusion
Imipramine was more effective than
mianserin for short-term treatment of
children with nocturnal enuresis.
Source of funding: Drugs prepared and supplied by Organon.
For article reprint: Dr. VS. McGrigor, Central Health Clinic, East Park Terrace,
Southampton SO14 OYL, England, UK
FAX 44-1703-902-602.
'Numbers calculated from data in article.
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Commentary
The study about ORT by Gavin and colleagues is important because it provides evidence that ORT is safe and effective in
children in developed countries who have
gastroenteritis. We have known for a long
rime that this finding is true for children in
developing countries, where malnutrition
and severe dehydration are much more
prevalent. We now know that for most otherwise healthy children with gastroenteritis,
ORT should be given, usually in an ambulatory setting (often the home).
If we know this, why are so many children still hospitalized and given IV therapy?
Do we have a problem bringing evidence
into practice? Are there any data that suggest that more ORT is being used? I believe that a problem does exist in bringing
evidence into practice, but it is less of a problem than it was a few years ago. Canadian
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data are available to show that hospitalisations (and presumably IV therapy)
for pediatric gastroenteritis have decreased
dramatically from 4.6/1000 children for
1986 to 1987 to 2.3/1000 children for 1994
to 1995—a 50% decrease (1). It would be
interesting to see whether this decrease occurred in other parts of the developed world
and whether it can be linked to a corresponding increase in sales of ORT solutions.
Aldiough the decrease in hospital admissions for gastroenteritis is impressive, why
do we still hospitalise 2.3/1000 children for
a condition that can be treated effectively
and inexpensively with ORT? I believe that
fear of litigation is an important concern. I
suspect that many physicians are now aware
of ORT and would use it more often if the
very rare case of an infant with gastroenteritis who dies after being sent home on

ORT diid not make front-page news. Feaft:; The study by Smellie and colleagues conof litigation may be more powerful thai);;:: firms the current evidence that imipragood evidence in influencing physicians':;;;; mine, a tricyclic antidepressant, is effective
behaviour. Until something is done to dis-;;; for the short-term treatment of nocturnal
sipate this fear, 1 suspect that many more| enuresis in children. It also provides evichildren will be unnecessarily hospitalised* dence that mianserin, a quadricyclic antito receive IV therapy.
% depressant, is no more effective than
placebo for the treatment of nocturnal
William Peldman, M$h
enuresis.
The Hospital for Sick ChildrM
Toronto, Ontario, Canadig Nocturnal enuresis occurs in approximately 15% of 5-year-old children and has
a spontaneous annual cure rate of approxi[
Reference
M:
15% (1). If the condition is distressl . T o T , Feldntan W, Dick FT, Tran U& mately
for t n e c
kild and family, treatment can
Hospitalization for Gastroenteritis in "Pa^i ! " £
be
implemented.
The treatment of choice
terns of Health Care in Ontario." In: Gotte
V, Williams JI, Anderson GM, et al., eds^!; remains an alarm system because it offers
a
The I.C.E.S. Practice Atlas, 2d ed. Otraw^l permanent cure (2). It requires, however,
Ontario: Canadian Medical Association^ !». motivated child and parents and time for
1996:309.
'1§ t«|; system to become effective. Medicat|on: is most useful in situations where a
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quickly achieved short-term period of
dryness is needed, such as when the child
will be sleeping away from home. The relapse rate after discontinuing medication
is high. The 2 main choices of medication are desmopressin, an analogue of vasopressin, and tricyclic antidepressants,
including imipramine. Desmopressin is
preferred CO imipramine because it is safer.
The side effects of desmopressin are usually mild and include headache, nausea,
abdominal and nasal discomfort, epistaxis,
and hyponatraemia. To date, long-term,
permanent side effects have not been reported. A small but nonetheless important risk exists for sudden death in
children who take tricyclic antidepressants
(3). Desmopressin is also expensive.
Imipramine can serve as an alternative
medication to desmopressin for children
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who cannot take desmopressin because of
its cost (£1.00 vs 4 p) or because of its side
effects.
Pamela jf. Frid, MD
Queens University
Kingston, Ontario, Canada
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Imipramine was more effective than mianserin for nocturnal enuresis

Meta-analysis: Failure of oral rehydration therapy is infrequent
in young, well-nourished children with gastroenteritis

