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Abstract

Background:  Diarrhea is a leading cause of illness and death among children in

developing countries. Racecadotril (acetorphan), an enkephalinase inhibitor with

antisecretory and anti-diarrheal actions, is an effective and safe treatment for acute

diarrhea in adults and children.

Objectives: The objective of this study is to evaluate the efficacy and tolerability of

racecadotril as a treatment of acute diarrhea in children.

Methods: This double-blind, randomized controlled clinical trial was conducted in

Dr. MR Khan Children Hospital & Institute of Child Health over 1 year (June 2017-

May 2018). The study was approved by the ethical committee of the institute. The

efficacy and tolerability of racecadotril (1.5 mg/kg) administered orally 3 times daily)

as adjuvant therapy to oral rehydration or intravenous fluid were compared with

those of placebo in 40 children aged 3 months to 60 months of children who had

acute diarrhea.

Results: During the first 72 hours of treatment, patients receiving racecadotril had a

significantly lower stool output (grams per hour) than those receiving placebo. The

mean (±SE) 72-hours stool output was 54.75± 12.92 g per kilogram in the racecadotril

group and 152.50±37.64 g per kilogram in the placebo group (p<0.001). The number

of purging is significantly reduced in the racecadotril group than the placebo group

(11.95±2.41 Vs 14.85±1.95, p= 0.000) on third day of admission. The duration of

hospital stay is significantly lower in the racecadotril group than the placebo group

(73.30±23.44 vs. 177.30±25.8. p= 0.000) group. Racecadotril was well tolerated; only 3

patients taking racecadotril had adverse effects like vomiting and 2 patients had

hypokalaemia and 3 patients in the placebo group developed vomiting and 1patient

developed hypokalaemia which all are mild and transient.

Conclusion: In young children with acute watery diarrhea, racecadotril is an effective

and safe treatment along with rehydration therapy.
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Introduction

Acute diarrhea in children is a global health problem

with an estimated 2 billion episodes each year,

mostly in developing countries; make a contribution

to 18% of under-five childhood mortality. Diarrheal

disease is a leading cause of illness and death in

children worldwide.1-2 Many of the deaths are caused

by dehydration resulting from loss of water and

electrolytes due to intestinal malabsorption or

increased secretion. Replacement of these losses by

oral rehydration solution is the mainstay of therapy

for children with watery diarrhea.3 Oral rehydration

therapy is well accepted as the most effective

treatment for rehydration of children with acute

diarrhea and is recommended by the World Health

Organization for prevention and management of

dehydration.4 Although the use of oral rehydration

therapy has achieved a dramatic reduction in both

morbidity and mortality in diarrhea,3-4 rehydration

has little effect on stool volume or frequency.

Therefore, the World Health Organization has

recommended that drug treatment be added to

rehydration therapy, as long as the drug used has

proven safety and efficacy in the paediatric

population.4-5

Racecadotril decreases intestinal hypersecretion but

not motility.6-7 It has proven efficacy and safety use

in children and adults with acute watery diarrhea

when taken orally.8-9 A previous study of racecadotril

was carried out in children three months to four

years old in France.8

Racecadotril (acetorphan) is an enkephalinase

inhibitor (neprilysin, EC 3.4.24.11), a cell membrane

peptidase enzyme located in various tissues, notably

the epithelium of the small intestine. It exerts its

antidiarrheal effects by preventing the breakdown

of endogenous peptides such as enkephalins,

neurokinin, and substance P in the gastrointestinal

tract.9-12 Moreover, racecadotril does not increase

intestinal transit time,13 implying that the drug has

a selective antisecretory mode of action.  In adults,

racecadotril has been shown to have better efficacy

than placebo in randomized, double-blind clinical

trials of patients with acute diarrhea. This efficacy

has been combined with a side effects profile similar

to that of placebo.14-16

The present study was performed to compare the

efficacy and tolerability of racecadotril with placebo

in hospitalized infants and children (aged 3 months

to 5years) and also assess the effect of racecadotril

as an adjunct to rehydration therapy in infants and

children in Bangladesh

Materials and Methods

This double-blind, randomized controlled clinical trial

was conducted in Dr. MR Khan Children Hospital &

Institute of Child Health over 1 year (June 2017-

May 2018). The study was approved by the ethical

committee of the institute. A total of 100 patients

were included initially in this study who met the

inclusion criteria i.e. children aged 3 months to 60

months of either sex who had watery diarrhea (passed

three or more diarrheic stools in the 24 hours before

admission to the hospital)  and who gave consent.

Children with bloody stool, chronic diarrhea, severe

dehydration (inability to drink because of

drowsiness), or any serious concomitant illness and

who didn’t give consent were excluded from the study.

Of the 100 patients who enrolled in this study (50 in

racecadotril group and 50 in the placebo group), 5

were excluded because their stool weights were not

recorded (3 in the racecadotril group and 2 placebo

group). Stool weights could not be estimated in 7

other patients receiving racecadotril (4 from 12 to

24 hours and 3 from 24 to 36 hours). These data

were therefore recorded as missing. Another 8

patients were discarded from the placebo group due

to insufficient data.

The full data set consisted of 40 patients who received

racecadotril (Racitril sachet 10 and 30 mg) and 40

who received a placebo, orally every eight hours, in

addition to oral or intravenous rehydration solution.

Both treatments were administered as saccharose-

containing powders of identical appearance and taste,

with two spoons water to facilitate swallowing.

Treatment with antibiotics, other anti-diarrheal

drugs, or any other drugs were not permitted during

the study. The efficacy and tolerability of racecadotril

(1.5 mg/kg) administered orally 3 times daily) as

adjuvant therapy to oral rehydration or intravenous

fluid were compared with those of placebo in 40

children. Both groups were comparable in terms of

age, duration of diarrhea, the number of stools,

hospital stay, and complications.

Diarrhea was considered to have stopped after any

patient had passed two consecutive formed stools

or had not passed a stool for 12 hours. In addition

to oral rehydration solution, the patient was given
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milk or soft foods, as appropriate to their age, to

provide a daily calorie intake of 100 to 120 kcal per

kilogram (excluding the calories from glucose in

the rehydration solution), accordance to World

Health Organization recommendations that diet was

maintained during treatment of diarrhea to prevent

malnutrition.3 Fresh stool collected at admission

for a routine microscopic test, stool culture, and

presence of rotavirus by ELISA.12  If stool culture

showed any growth of bacteria which need antibiotic

then this case was excluded from the study. Serum

electrolyte and serum creatinine were measured

on day 3 after giving racecadotril and placebo to

compare any changes or side effects by racecadotril.

We didn’t do electrolyte and creatinine at admission

as severe dehydration was not enrolled or we

enrolled it after correction of severe dehydration

by intravenous fluid.

A physical examination was performed each day

during the study, and stool weight, intake of oral

rehydration solution, and output of vomit were

measured every four hours. The primary endpoint

was stool output in the first 72 hours because both

the fluid loss and the risk of dehydration are

maximal during this period. During this period,

care was taken to ensure that stools were collected

separately from urine. Thereafter, stools were

collected in preweighed diapers. Stool output was

calculated as the sum of the weights of the watery

and loose stools (diarrheic stools) divided by the

bodyweight at baseline. The total stool output,

duration of diarrhea, and total intake of oral

rehydration solution were also measured. These

assessments were made at the time of recovery or

the end of five. Data were collected in a structured

questionnaire form and were analyzed by using

SPSS version 20.0.

Results

No significant variation was found in demographic

profile between racecadotril and placebo group. Both

racecadotril and placebo groups are comparable to

the socio-demographic variable (Table I).

The duration of diarrhea at admission in both the

racecadotril group and placebo group is almost the

same (43.65 ± 17.8 Vs 45.9 ± 13.35, p= 0.65). No

significant difference was found (Table II).

Table I

Demographic characteristics of the study

population

  Variable Racecadotril Placebo p

Group (n=40) Group (n=40) value*

  Mothers Education

       Uneducated 6 12

       Primary 10 20

       Secondary 16 8 0.46

       Graduate 8 0

  Source of water

       Supply water 0 2

       Boiled water 18 22

       Filter water 16 14

       Tube well 6 2 0.41

  Family income

       <10,000 4 4 0.60

      10,000-25,000 26 22

>25,000 10 14

Area of living

        Urban 36 34 0.36

        Rural 4 6

*data were analyzed by independent t-test

Table II

Duration of diarrhea at admission

Variable Racecadotril Placebo p

Group (n=40) Group (n=40) value*

Duration of

diarrhea in 43.65±17.8 45.9±13.35 0.65

hours at

admission

Mean ± SD

*data were analyzed by independent t-test

There is no significant electrolyte and serum

creatinine changes between the racecadotril and the

placebo group (Table III).
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Mean stool volume at day one (D1) in two groups is

not significant (170±40.58 Vs 172.5±37.8, p-value 0.84)

whereas mean stool volume at day 3 (D3) between

the case and placebo group is significant (54.75± 12.92

vs. 152.50±37.64, p-value 0.000). The number of

purging at day 1 in two groups is not significant but

at day 3 number of purging is significantly reduced

in the racecadotril group than the placebo group

(11.95±2.41 Vs 14.85±1.95, P-value 0.000). The

number of purging at Day of discharge (Mean±SD)

was not significant in two groups (4.05±1.35 Vs

4.45±0.68, p=0.236).   The duration of hospital stay

is significantly lower in the racecadotril group than

the placebo group (73.30±23.44 vs. 177.30±25.8 p=

0.000) (Table IV).

Discussion

Racecadotril when used as an adjunct to oral

rehydration therapy, may reduce both the severity

and duration of diarrhea and the duration of

hospitalization.17

Our study showed mean stool volume at day 3

between racecadotril and placebo group is significant

(54.75± 12.92 vs. 152.50±37.64; p=0.000) and the

number of purging at day 3 (48 hours after starting

racecadotril) is significantly reduced in the

racecadotril group than the placebo group (11.95±2.41

vs. 14.85±1.95; p=0.000).  Jean et al18 showed during

the first 48 hours of treatment, patients receiving

racecadotril had a significantly lower stool output

(grams per hour) than those receiving placebo. The

95% confidence interval was 43% - 88% for the full

data set (n=166; p=0.009) and 33%-75% for the per-

protocol population (n=116; p=0.001), which is similar

to our study.

Another systematic review and Meta-analysis was

conducted for the five most frequently used efficacy

parameters showed racecadotril was superior to

comparator treatments in outpatients and

hospitalized patients with a high degree of consistency

as confirmed by meta-analysis. For instance, it

reduced time to cure of 106.2 h to 78.2 h (mean

reduction 28.0 h; p<0.0001 in 24 studies reporting

on this parameter).19 This meta-analysis supports

our findings of the efficacy of racecadotril.  In another

Table III

S. electrolyte and S. creatinine changes between the two groups

Variable Racecadotril Placebo p

Group (n=40) Group (n=40) value*

Serum Na+ mmol/L (Mean±SD) 138.62±3.63 138.92±4.80 0.825

Serum K+mmol/L (Mean±SD) 4.08±0.59 4.03 ± 0.51 0.775

Serum Cl-mmol/L (Mean±SD) 99.77±4.14 101.30±5.06 0.302

Serum creatinine in mg/dl (Mean±SD) 0.23±0.18 0.21±0.06 0.734

*data were analyzed by independent t-test

Table IV

Comparison of stool volume and purging in case and control group

Variable Racecadotril Placebo p

Group  (n=40) Group  (n=40) value*

Stool volume at Day 1 (Mean±SD) 170±40.58 172.5±37.8 0.841

Stool volume at Day 3 (Mean±SD) 54.75± 12.92 152.50±37.64 0.000

Stool volume at discharge (Mean±SD) 34.60±13.39 40.15±5.70 0.096

Number of purging at Day 1 (Mean±SD) 21.40±4.20 19.95±3.22 0.231

Number of purging at Day 3 (Mean±SD 11.95±2.41 14.85±1.95 0.000

Number of purging  at Day of discharge (Mean±SD) 4.05±1.35 4.45±0.68 0.236

Duration of hospital stayIn hours (Mean±SD) 73.30±23.44 177.30±25.8 0.000

*data were analyzed by independent t-test
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recent study in India showed  racecadotril had less

effect on reducing stool volume and purging  in

rotaviral diarrhea which is opposite to our findings,

it may be due to geographical variation or organism

causing diarrhea.20

In the present study duration of hospital stay is

significantly lower in the racecadotril group than the

placebo group (73.30±23.44 vs. 177.30±25.8 p-value

0.000). Our findings support other studies median

duration of diarrhea in the racecadotril group was

28 hours and  the corresponding values in the placebo

group were 72 hours,  (p<0.001).17,21,22

Racecadotril seems to be well tolerated in our study,

only 3 patients taking racecadotril had adverse

effects like vomiting, and 2 patients had

hypokalaemia and 3 patients in the placebo group

developed vomiting and 1patient developed

hypokalaemia which all are mild and transient.

The incidence of adverse effects did not differ between

the racecadotril and the placebo group. And acute

diarrhea itself can cause vomiting and hypokalaemia.

Moreover, no serious adverse effect was observed in

our study. These findings correspond with another

study conducted in ICDDR’B Bangladesh.23

Conclusion

Racecadotril is an effective, well-tolerated adjunct

to oral rehydration therapy in infants and children

with acute diarrhea.

References

1. World Gastroenterology Global Guidelines: Acute

diarrhea in adults and children: a global perspective.

Available at http://www.worldgastroenterology. org/

UserFiles/file/guidelines/acute-diarrhea-english-

2012.pdf].

2. Bern C, Martines J, de Zoysa I, Glass RI. The

magnitude of the global problem of diarrhoeal
disease: a ten-year update. Bull World Health Organ

1992;70:705-14.

3. World Health Organization, Department of Child and

Adolescent Health and Development. The Treatment

of Diarrhoea: A manual for physicians and other

senior health workers. Geneva: Dept. of Child and

Adolescent Health and Development, World Health

Organization; 2005.

4. Kotloff KL, Nataro JP, Blackwelder WC, Nasrin D,

Farag TH, Panchalingam S, et al. Burden and

etiology of diarrhoeal disease in infants and young

children in developing countries (the Global Enteric

Multicenter Study, GEMS): A prospective, case-

control study. Lancet 2013;382:209-22.

5. World Health Organization. The rational use of drugs

in the management of acute diarrhoea in children.

Geneva, Switzerland: World Health Organization

1990.

6. Primi MP, Bueno L, Baumer P, Bérard H, Lecomte

JM. Racecadotril demonstrates intestinal

antisecretory activity in vivo. Aliment Pharmacol Ther

1999;13(Suppl 6):3-7.

7. Hinterleitner TA, Petritsch W, Dimsity G, Bérard H,

Lecomte JM, Krejs GJ. Acetorphan prevents cholera-

toxin-induced water and electrolyte secretion in the

human jejunum. Eur J Gastroenterol Hepatol

1997;9:887-91.

8. Baumer P, Danquechin-Dorval E, Bertrand J, Vetel

JM, Schwartz JC, Lecomte JM. Effects of acetorphan,

an enkephalinase inhibitor, on experimental and

acute diarrhoea. Gut 1992;33:753-58.

9. Mar Santos RM. Use of racecadotril as outpatient

treatment for acute gastroenteritis: A prospective,

randomized, parallel study. J Pediatr 2009;155:

62-67.

10. Cézard JP, Duhamel JF, Meyer M. Efficacy and

tolerance of acetorphan in infant acute diarrhea: a

multicentric, double blind study. Gastroenterology

1996;110:Suppl:A795.

11. Kenny J. Twin brush border metallo-endopeptidases.

In: Lentze MJ, Sterat EE, editors. Mammalian brush

border membrane proteins. Stuttgart, Germany:

Thieme Verlag, 1990. P.75-88.

12. Salazar-Lindo E, Santisteban-Ponce J,  Chea-Woo

E,  Gutierrez M. Racecadotril in the treatment of

acute watery diarrhea in children. New England

Medical Journal 2000;343:463-67.

13. Cojocaru B, Bocquet N, Timsit S, Wille C, Boursiquot

C, Marcombes F, et al. Effect of racecadotril in the

management of acute diarrhea in infants and

children. Arch Pediatrie Organe Off Sociéte Fr Pédiatrie

2002;9:774-79.

14. Marc¸ais-Collado H, Uchida G, Costentin J, Schwartz

JC, Lecomte JM. Naloxone reversible antidiarrheal

effect of enkephalinase inhibitors. Eur J Pharmacol

1987;144:125-32.

15. Bergmann JF, Chaussade S, Couturier D, Baumer

Ph, Schwartz JC, Lecomte JM. Effects of acetorphan,

an antidiarrhoeal enkephalinase inhibitor, on oro-

caecal and colonic transit times in healthy volunteers.

Aliment Pharmacol Ther 1992;6:305-13.

DS (Child) H J 2020; 36 (1)

12



16. Bhan MK, Bhatnagar S. Racecadotril: Is there enough

evidence to recommend it for treatment of acute

diarrhea? Indian Pediatr 2004;41:1203-04.

17. Eduardo OS, Javier S, Elsa W, Manuel G.
Racecadotril  in the treatment of acute watery
diarrhea in children. N Engl J Med 2000;343:
463-67.

18. Jean P,  France J, Duhamel O,  Martin M, Isabelle P.
Efficacy and Tolerability of Racecadotril in Acute
Diarrhea in Children. Gastoenterology. 2001;120:799-
805.

19. Marion Eberlin, Min Chen, Tobias Mueck,  Jan
Däbritz. Racecadotril in the treatment of acute

diarrhea in children: A systematic, comprehensive

review and meta-analysis of randomized controlled

trials. BMC Pediatr 2018;18:124.

20. Gagandeep K, Thuppal SV, R Srinivasan.

Racecadotril in the management of rotavirus and non-

rotavirus diarrhea in under-five children: Two

randomized, double-blind, placebo-controlled trials.

Indian Pediatr 2016;53:595-600.

21. H Hamza, H Ben Khalifa, H Berard. Racecadotril

versus placebo in the treatment of acute diarrhoea in

adults. Alimentary Pharmacology & Therapeutics

2000;6:15-19. 

22. Mehta S, Khandelwal PD, Jain VK, Sihag M. A

comparative study of racecadotril and single dose

octreotide as an anti-secretory agent in acute infective

diarrhoea. J Assoc Physicians India 2012;60:12-15.

23. Alam HN, Ashraf H, Khan WA, Karim MM, G J Fuchs.

Efficacy and tolerability of racecadotril in the

treatment of cholera in adults: A double blind,

randomised, controlled clinical trial. BMJ journal

2003;52:1419-23.

DS (Child) H J 2020; 36 (1)

13


