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Bitar, J., Najjar, S. S., and Asfour, R. Y. (1970). Archives of Disease in
Childhood, 45, 190. Diphenoxylate hydrochloride therapy in the diarrhoea
of malnourished infants. In a double-blind study on 45 malnourished infants
with moderately severe non-specific diarrhoea, diphenoxylate hydrochloride proved
to be an effective antidiarrhoeal agent when the diarrhoea was acute, but not as
effective when the diarrhoea was chronic.

In 1959, Janssen, Jageneau, and Huygens reported
the antidiarrhoeic properties of diphenoxylate
hydrochloride. Several clinical studies which
followed (Barowsky and Schwartz, 1962; Collins,
1966; Kasich, 1961; Merlo and Brown, 1960;
Van-Derstappen, Vantrappen, and Vandenbronche,
1960; Weingarten, Weiss, and Simon, 1961;
Winkelstein, 1961) showed that it was an effective
antidiarrhoeal agent; this, however, was challenged
by Harris and Beveridge (1965) who, in a double-
blind study of 50 children with gastro-enteritis,
found no beneficial effect. The earlier favourable
reports on this drug prompted us to evaluate in a
double-blind study its effect on the non-specific
diarrhoea of malnourished infants.

Subjects and Methods
Our study included 45 malnourished infants with

moderately severe diarrhoea, admitted to the Solarium
Hospital of Beirut. The clinical findings on these
infants are summarized in Table I. The diarrhoea in
all of them was severe enough to require admittance to
hospital. Those who had diarrhoea for less than 10
days were considered acute cases and those who had
diarrhoea for 10 days or more were considered to have
chronic diarrhoea. Vomiting was associated with the
diarrhoea in some patients. Infants having pathogenic
organisms in their stools were eliminated from the study.
Haemoglobin, haematocrit, and urine analysis were done
routinely. Initially the infants were started on glucose
in water and a pectin preparation orally; those who were
vomiting were given intravenous therapy until the
vomiting ceased and then started on oral feeding.
Milk was then introduced gradually reaching a full
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strength formula only on the fourth or the fifth day in
hospital.
The medications on trial consisted of diphenoxylate

hydrochloride and a placebo. Both were in liquid form
and had the same colour, and were supplied (by G. D.
Searle & Co.) as solutions labelled A and B, which were
assigned to alternate patients in the chronological order
in which they were admitted to the hospital. The code
of the label was not revealed to us until the completion
of the study. The dose of the drug and the placebo
varied with the age of the patient (Table II). The
treatment was continued until the diarrhoea subsided
or for a total of one week. If there was no satisfactory
response during this period or the condition of the
patient deteriorated, the study was discontinued and the
patient was shifted to the general ward for further

TABLE I
Comparison of Infants on Diphenoxylate Hydro-

chloride with Control Group

Diphenoxylate
Group Control Group

Total 22 23
No. of patients Acute 8 7

Chronic 14 16
Sex Males 10 9

Females 12 14
Age (mth.) Average 7-9 7 -7

Range 2-18 1 5-20
Weight (kg.) Average 5 8 5.1

Range 2 9-9*0 2*2-8*2
Height (cm.) Average 65*8 62*1

Range 52-74 49-72
Hb (g./100 ml.) Average 10 9*7

Range 7-5-12 5-12
Urinary findings,
Numerous WBC 3 6
Granular casts 2 2
Albuminuria (+ +) 4 1
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Diphenoxylate Hydrochloride Therapy in the Diarrhoea of Malnourished Infants
management. A patient was considered to have
responded satisfactorily to treatment and was ready for
discharge when the state of hydration, temperature,
appetite, and gain in weight were satisfactory and when
the infant had stools that were normal in number,
colour, and consistency.

TABLE II
Dose of Diphenoxylate Hydrochloride or Placebo

Age Dose I Diphenoxylate
(mth.) per day Content (mg.)

3-6 2 mi. x 3 3
6-12 2ml. x 4 4
12-24 2 ml. x 5 5

Results
The time it took for each patient to respond

satisfactorily to therapy is shown graphically in the
Fig. This figure also includes those who failed to
respond after 7 days of treatment.

Acute diarrhoea. Of the 15 infants with acute
diarrhoea, 8 received diphenoxylate hydrochloride
in addition to supportive treatment, and 7 did not.
The number of infants who had responded by the
end of each day of treatment is shown in Table III.
The durations of treatment in the two groups

were ranked and a Mann-Whitney U-test performed,
since we have two small and probably non-normal
samples. A U-value of 9 is achieved, which is
significant with p < 0-025 in a one-tailed test
(since equality with placebo would be regarded as
equivalent to inferiority).
As can be seen, the addition of diphenoxylate

hydrochloride treatment substantially decreased
the time taken to respond. Significantly more
patients were ready for discharge earlier in this
group.
The superior response of the patients in the

treated group reached statistical significance accord-

TABLE III

Acute Diarrhoea

No. of Patients Ready for Discharge P-Value
Day on or Before Day Indicated (one-tailed teat)

Diphenoxylate Placebo
Hydrochloride (7 patients)
(8 patients)

1 1 0 NS
2 4 0 0-05
3 5 0 0*019
4 6 0 0 0055
5 6 1 0-032
6 6 4 NS
7 8 5 NS

ing to Fisher's exact test on the 2nd, 3rd, 4th, and
5th days of treatment, the greatest difference being
at the 4th day when 6 out of 8 patients on diphenoxy-
late had been discharged but none from the placebo
group.

Chronic diarrhoea. Of the patients with
chronic diarrhoea, 9 out of 14 patients receiving
diphenoxylate hydrochloride responded within one
week, 2 in the first three days, while 8 of the 16
receiving placebo responded in seven days, none
in the first three days of therapy. However, a
Mann-Whitney U-test was performed as before,
yielding a U-value of 110 which is not significant
(p-one tail-almost 0 5).

Discussion
Diphenoxylate hydrochloride in this double-

blind study proved to be an effective drug in the
control of the acute form of non-specific diarrhoea
in the malnourished infant; such infants responded
better and in a shorter time than controls who
received a placebo, and the difference was statisti-
cally significant. The chronic diarrhoea of these
malnourished infants also seemed to respond better
to diphenoxylate hydrochloride than to placebo,

OChronic diarrhoea *Acute diarrhoea

Lomotil qroup Control group

0,

0
.@

Days Failures Days Failures
FIG.-Shows the day on which diarrhoea responded to therapy in the control and treatment group.
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but the difference was not statistically significant.
The observation that acute diarrhoeas respond
better to therapy is consistent with the experience
of several authors (Anderson, 1966; Bowie, Brink-
man, and Hansen, 1965). Once the diarrhoea
continues beyond a certain period it becomes self-
perpetuating, secondary disaccharide deficiency
sets in, normal bowel flora invade the inflamed
mucosal membranes of the gut, and a Shwartzman-
like reaction may occur (Fraser and Berry, 1967),
bowel motility becomes abnormal, and the impair-
ment of the digestive and pancreatic secretions
(Anderson, 1966), as well as the deficiency of
vitamins and iron, will make the diarrhoea resistant
to modes of therapy that would have been effective
at earlier stages.
We observed no side-effects that could be

attributed to diphenoxylate hydrochloride. How-
ever, the main undesirable effects of this drug,
which include nausea, drowsiness, dizziness, restless-
ness, and abdominal cramps (Merlo and Brown,
1960; Van-Derstappen et al., 1960), could have
been missed in the young age-group studied. The
relative safety of this drug, however, should not
permit its indiscriminate use especially when
dealing with infectious diarrhoeas. The mode of
action of diphenoxylate hydrochloride is still not
completely known. Its chemical resemblance to
morphine derivatives suggests that it acts by
increasing the intestinal tone and decreasing the
propulsive movements of the bowel (Barowsky
and Schwartz, 1962; Janssen et al., 1959). Radic-
logical studies show a conspicuous reduction in the
transit time of barium meal after diphenoxylate
hydrochloride (Cayer and Sohmer, 1961; Demeule-
naere, 1958). Such a reduction of intestinal
motility may prove harmful in infectious diarrhoeas
where quick expulsion of intestinal content may be
a protective mechanism. Thus, normal guinea-
pigs given S. typhimurium orally as well as opiate
died earlier and with more extensive disease than
guinea-pigs given the organisms without opiate
(Kent, Formal, and Labrec, 1966). The enhanced
pathogenicity of S. typhimurium was attributed to
the decreased transit time induced by opium.
Previous animal studies using shigellae showed

similar findings (Dammin, 1967; Formal et al.,
1963). These studies should caution against the
sole use of drugs that may interfere with protective
physiological mechanisms of the body without the
use of effective and specific antimicrobials.
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