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Abstract

AIM: Racecadotril is a specific enkephalinase inhibitor that
exhibits intestinal antisecretory activity without affecting
intestinal transit. Loperamide is an effective anti-diarrheal
agent, but it usually induces constipation. This study is to
compare the efficacy, safety, and tolerability of racecadotril
versus loperamide in the outpatient treatment of acute
diarrhea in adults.

METHODS: A two-center, randomized, parallel-group,
single-blind study was carried out to compare the efficacy,
tolerability, and safety of racecadotril (100 mg thrics daily)
and loperamide (2.0 mg 2 twice daily) in 62 adult patients
suffering from acute diarrhea. The main efficacy criterion
used was the duration of diarrhea after beginning the
treatment (in hours). Other signs and symptoms were
also evaluated.

RESULTS: The clinical success rates for these anti-
diarrheal treatments were 95.7% and 92.0% for
racecadotril and loperamide respectively. Patients on
racecadotril had a median duration of diarrhea of 19.5 h
compared with a median of 13 h for patients on loperamide.
Rapid improvement in anal burn and nausea was found
for each drug. However, more patients on loperamide
suffered from reactive constipation (29.0% vs 12.9%).
Itching, another adverse event was notably higher in the
racecadotril group (28.6% vs 0%). With regard to other
adverse events, the two medications showed similar
occurrence rates and similar concomitant medication
usage rates.

CONCLUSION: Racecadotril and loperamide are rapid,
equally effective treatments for acute diarrhea in adults,

but loperamide treatment is associated with a higher
incidence of treatment-related constipation.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Infections of the gastrointestinal tract, especially infectious
diarrhea, are among the most common debilitating infectious
diseases, afflicting people of all ages around the world[1].
Diarrhea remains the third most frequent syndrome seen
in general practice[2]. Although an etiologic agent is not found
in many cases, microbial infection is the most common
cause of most acute diarrheal diseases. The underlying
pathophysiological problem of acute diarrhea is generally
attributed to hypersecretion by the intestinal mucosa.
Edelman commented that the ideal treatment for acute
diarrhea should combine replacement of water and
electrolytes with a medication able to inhibit intestinal
hypersecretion while not slowing gastrointestinal transit[3].
Despite possessing effective anti-diarrheal properties, the
-receptor agonist, loperamide and other opiates, may cause
adverse effects such as reactive constipation and abdominal
distension[4]. Their mode of action is through disrupting
forward propulsive motility, increasing gut capacity, and
delaying passage of fluid through the intestine.

The enkephalins were discovered in 1975, and act as
neurotransmitters along the gastrointestinal tract where they
are found in high levels in the mucosal cells[5]. Enkephalins,
endogenous opiate substances contributing to antisecretory
activity, play an important physiological role acting as
neurotransmitters, notably along the digestive tract. These
substances can elicit intestinal antisecretory activity without
affecting intestinal transit. Racecadotril,  a specific
enkephalinase inhibitor, exhibits intestinal antisecretory
activity not only in animal models but also in humans, without
contributing to intestinal transit time[6]. Although several
studies about this drug have been reported in the literature,
no study has been reported in the oriental country; so this
study was designed to compare the efficacy, safety and
tolerability of racecadotril with loperamide in the treatment
of acute diarrhea in adult patients.



MATERIALS AND METHODS

Male or female adults over 18 years of age who were
suffering from acute diarrhea of presumed infectious
origin were eligible for inclusion in the study. Acute
diarrhea was defined as the passing of at least 3 watery
stools in a minimum of 24 h and for the duration of less
than five days.

Exclusion criteria were the presence of chronic,
iatrogenic, or bloody diarrhea, having received antibiotic
treatment for other medical or surgical problems, having a
history of renal or hepatic dysfunction, having a concomitant
infection, or being otherwise immunocompromised. Patients
receiving treatment with an anti-diarrheal drug in the five
days prior to the study were also excluded. Pregnant or
lactating women and women planning pregnancy were also
ineligible for study participation.

The study was a randomized, single-blind, and parallel
group design implemented in two separate centers in Taiwan
from April 2001 to December 2001. Before treatment, the
patients collected one stool for culture, and gave blood for
a blood cell count. Patients were randomly allocated to
receive either 100 mg tablets of racecadotril three times
daily (half an hour before or one hour after meal), or 2.0
mg tablets of loperamide twice daily.

The drugs are prepared with the same color of capsule
in the outer appearance and given (drugs) by pharmacist
according to a randomized controlled (sheet) schedule.

Patients were treated until recovery, defined as the
production of  2 consecutive normal stools or no stool
production for a period of 12 h. If recovery did not occur
in 7 d, this treatment was discontinued. The first dose of
the medication was taken under the supervision of  a
designated study physician or nurse.

No additional anti-diarrheal therapies or concomitant
medications were permitted during the study.

Efficacy was documented by the physician and in a diary
card filled in by the patient. The time, number, and stool
characteristics were recorded, as were the occurrence of
several adverse signs and symptoms. Formal evaluation by
the physician occurred on conclusion and at the end of the
treatment visit occurring 10-14 d after entering the study.
Patients withdrawn from the study were to attend a follow-up
visit three weeks after withdrawal to monitor adverse
experiences and concomitant medication changes.

The primary efficacy criterion was the duration of
diarrhea in hours, from the first treatment dose to recovery.
Secondary efficacy criterion consisted of duration of
abdominal pain and abdominal distension. The overall clinical
response as a success or failure was assessed by physicians.

Tolerability and safety were assessed by recording the
adverse events experienced during treatment and by the
occurrence of constipation. The signs and symptoms
evaluated were pain on abdominal palpation, anorexia,
nausea, and anal burning.

The study was approved by the Institutional Review
Board or Ethics Committee prior to each center’s initiation
and conducted in accordance with ICH and the local
Government’s Clinical Practices and the Declaration of
Helsinki; all patients gave their informed consent.

Statistical analysis
Statistical analysis was performed using SAS vision 8. Both
intent-to-treat (ITT) and per protocol (PP) analyses were
performed for primary and secondary parameters. Estimates
of  the survival distribution of  the duration of  diarrhea
were analyzed using Kaplan-Meier survival analysis
techniques. The overall clinical response of treatment groups
was compared using the Cochran-Mantel-Haenszel test, as
was the comparison of treatment group changes from
inclusion to the end of treatment visit.

RESULTS

A total of 62 patients were entered into the study, and all
received at least one dose of study medication under
supervision at the investigator site. All patients who had
valid baseline data and were used in the ITT analysis are
shown in Table 1.

The full data set consisted of 62 patients, with the 48
patients who participated fully making up the per protocol
population (77.4%). Two patients (6.5%) did not complete
the study due to adverse experiences, 11 patients (17.7%)
were considered non-completers due to deviation from
protocol, and 2 patients (3.2%) were lost to follow-up.

Of the initial 31 patients who received racecadotril, there
were 15 males and 16 females. Thirty-one received
loperamide (17 males and 14 females). The mean ages were
38.4±15.1 years for racecadotril and 34.7±12.3 years for
loperamide. Patients in the 2 groups were comparable on
other demographic variables (Table 1).

Based on the ITT population, the mean duration of
diarrhea in the racecadotril group (n = 31) was 19.5 h and
for the loperamide group (n = 31) was 13.0 h (P = 0.23).
Based on PP analysis, the mean duration of diarrhea was
19 h in the racecadotril group (n = 23) compared to 13.0 h
for the loperamide group (n = 25, P = 0.37). Both results
are shown in Figure 1.

The mean duration of abdominal pain in the ITT
population was 16 h for racecadotril and 14 h for loperamide.
In the PP population, the median duration of abdominal
pain was 16 h for racecadotril and 15 h for loperamide.
The median duration of abdominal distension for the
racecadotril group was 12 h in both the ITT and the PP
analyses, but 12 and 14 h respectively in these populations
on loperamide (Table 2).
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Figure 1  Mean duration of diarrhea (h). ITT (intent-to-treat); PP
(per protocol).
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Therapeutic improvement rates in the anal burning sensation
were 71.0% (ITT) and 78.3% (PP) in the racecadotril group;
74.2% (ITT) and 76.0% (PP) in the loperamide group. For
symptoms of nausea, the clinical improvement rates were
74.2% (ITT) and 78.3% (PP) in racecadotril group, 77.4%
(ITT) and 80.0% (PP) in loperamide group (Table 3).

Treatment in the majority of  patients was judged clinically
successful. The percentages of successful treatments were 87.1%
(ITT) and 95.6% (PP) in the racecadotril group and 87.1%
(ITT) and 92.0% (PP) in the loperamide group (Table 4).

There were 14 (24.0%) patients who experienced at least
one adverse event during the study: 8 (25.0%) in the
racecadotril group and 7 (22.0%) in the loperamide
group. The most frequently occurring adverse events were
constipation (16.7%), bloody stool (11.1%), and itching
(11.1%). A significantly greater number of patients
experienced constipation in the loperamide treatment group
(29.0% vs 12.9%, Table 5).

DISCUSSION
The results of this randomized, parallel, controlled study
confirm that the efficacy, tolerability, and safety of
racecadotril are comparable to those of loperamide in
treating acute diarrhea in adults, but racecadotril treatment
is less associated with the adverse event of constipation.

In clinical practice, we usually use anti-diarrheal agents
for patients suffering from acute diarrhea. In principle,
because the mechanisms of stopping diarrhea are different
in loperamide and racecadotril, there might be reason to
choose one before the other. Loperamide activates the
-receptor, prolonging the orocecal and colonic transit times
by disrupting the gut’s electrical activity, increasing gut
capacity, and delaying the passage of fluids through the
small intestine; it has no direct effect on absorption[12].
Racecadotril is a specific inhibitor of enkephalinase. It
activates the -receptor to reduce secretory activity in the
gut[16], thereby prolonging the antisecretory effect of the
endogenous enkephalins.

Of the 62 patients randomized (ITT population), 48
patients (23 in racecadotril group and 25 in loperamide
group) were considered valid as per protocol. The results
of the study showed that no statistically significant
differences were found in the effects of these medications
on the duration of diarrhea (19.5 h vs 13.0 h), the duration
of abdominal pain (P = 0.95, ITT and P = 0.71, PP), or on
the duration of abdominal distension (P = 0.56, ITT and
P = 0.52, PP) for the racecadotril groups and the loperamide
groups respectively. The clinical improvement rates in anal
burning sensation and nausea were greater than seventy
percent in both the racecadotril group and the loperamide
group, but the differences between the two groups did not
reach statistical significance.

Therefore, the estimated clinical success rates, including
duration of abdominal pain, abdominal distension, diarrhea,
and anal burning sensation, were high in both the racecadotril
and loperamide treatment groups in per protocol populations
(95.6% and 92.0% respectively).

These two different medications show similar adverse
events such as constipation, bloody stool, abdominal pain,
skin itching, palpitation, dizziness, cold sweating, and
headache. Skin itching was somewhat more frequent in the
racecadotril group, but there was no statistically significant
difference. This may be due to the relatively small study
population, and needs further confirmation with a larger
population. The adverse event of constipation in the
racecadotril group is lower than in the loperamide treated
group (12.9% and 29.0%) although there was no statistical
significance.

The in vivo study by Hinterleitner et al also showed that
plasma enkephalinase was significantly inhibited within
the first 30 min of administration of racecadotril, and
maximum inhibition was seen after 60 min. The inhibition
of  intestinal fluid secretion by racecadotril was confirmed
by studying the effect of racecadotril on cholera-induced
hypersecretion in the jejunum of 6 healthy subjects, which
showed that racecadotril had no influence on basal water
and electrolyte absorption (133 vs 140 mL/30 cm × h). But
in control group, significant water secretion was induced
(131 mL/30 cm × h). Racecadotril completely prevented this
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Table 1  Baseline patient characteristics (mean±SD)

Characteristics             Racecadotril                   Loperamide         P
         (n = 31)    (n = 31)

Male/Female     15 (48.4)/16 (51.6%)          17 (54.8%)/14 (45.2)     0.7997

Oriental       31 (100%) 31 (100%)     1.0000

Age (yr)       38.4±15.1 34.7±12.3     0.2961

Weight (kg)       57.4±12.7 59.6±9.0     0.4339

Height (cm)     162.6±9.6                  164.8±9.6     0.357

BMI       21.5±3.3 22.0±2.9     0.6074

Table 2  Mean duration of symptom (h)

Symptom             Population       Racecadotril   Loperamide              P

Abdominal pain ITT             16.0  14.0          0.9509

PP             16.0 15.0          0.7177

Abdominal distension ITT             12.0 14.0          0.5602

PP             12.0 12.0          0.5250

Table 3  Rates of improvement in anal burn and nausea

Symptom           Population Racecadotril (%)   Loperamide (%)                 P

Anal burn ITT     22/31 (71.0)      23/31 (74.2)         0.7353

PP     18/23 (78.3)      19/25 (76.0)         0.7428

Nausea ITT     23/31 (74.2)      24/31 (77.4)         0.6590

PP     18/23 (78.3)      20/25 (80.0)         0.6475

Table 4  Clinical response by treatment group

Population               Racecadotril (%)      Loperamide (%)                   P

ITT

     Clinical success 22/31 (87.1) 27/31 (87.1)      0.7212

PP

     Clinical success 22/23 (95.6) 23/25 (92.0)      0.6248

Table 5  Treatment-related adverse events with an incidence of
more than 1 %

Population event                       Racecadotril (n = 31) (%)    Loperamide (n = 21) (%)

Constipation 4 (12.9)             9 (29.0)

Bloody stool 1 (14.2)             1 (9.1)

Skin itching 2 (28.6)             0 (0.0)

Abdominal pain on palpation 1 (14.3)             0 (0.0)



secretion by leaving an absorption rate of 27 mL/30 cm × h[17].
There also demonstrated inhibition of intestinal secretion

by racecadotril in diarrhea induced by castor oil, a model
of hypersecretory diarrhea[7]. In a study by Hamza et al[18],
racecadotril produced a significant (P = 0.025) decrease in
stool weight during the first day of treatment compared
with placebo, and was also associated with significantly
fewer diarrhoeic stools than placebo after 1 d of treatment
(P = 0.027), but less abdominal distension was found on
racecadotril group than placebo group (5.6% vs 18.2%).

The anti-motility mechanism of action of many
traditional drugs used to treat diarrhea can lead to adverse
effects such as constipation, abdominal pain, and abdominal
distension, which limits the potential use of these drugs[14,19,20].
This study revealed that racecadotril is associated with a
somewhat lower incidence of treatment-related constipation
than that of loperamide. The study of the result in Rouge’
et al showed racecadotril and loperamide were both rapidly
and similarly effective, diarrhea resolving in both cases in
nearly 2 d. With racecadotril, however, abdominal distension
vanished significantly more rapidly (50.0% vs 27.0%; P<0.05),
and reactive constipation was less frequent (31.1% vs 8.1%;
P<0.02). These differences can be accounted for by the
distinct mechanisms of antidiarrheal activity of the two
drugs[8]. In our study the mean duration of stopping diarrhea
is 19.5 h on racecadotril treated group that is better than
Rouge’ et al study. So this study showed racecadotril has
better effective for stopping diarrhea in oriental population,
but has the same safety between oriental population and
western population. However, multicenter-trial with a larger
cohort of patients are required before racecadotril can be
recommended as the drug of choice in acute diarrhea in
oriental population.

In summary, the results of  our study have confirmed
that racecadotril is an effective antihypersecretory agent
for the safe, outpatient treatment of acute diarrhea in adults,
and are consistent with a previous study in showing a lower
incidence of treatment-related constipation for this
medication, compared to loperamide.
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