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effect of both agents was evaluated at 24 hours and 48 hours after admission in
terms of improvement in the stool consistency.

Results: Out of 160 children, 97 (60.6%) were male. The mean age was 15.73 +
9.75 months. The average duration of diarrhea before starting treatment was
2.51 + 1.21 days, with an average of 13.56 + 3.85 stools per day. The average
number of episodes was significantly lower with Racecadotril (8.08 + 2.97 on
day 1 and 3.68 + 1.98 on day 2) compared to Probiotics (10.01 + 3.79 on day 1

and 7.45 + 2.92 on day 2) with p value 0.000 on both day 1 and day 2
comparison. The result showed that Racecadotril demonstrated better efficacy

Revised: Mar 28, 2025
Accepted: April 13, 2025

compared to probiotics with significant improvement in stool grades on the first
and second day of treatment (p value 0.000 and 0.001, respectively).
Conclusion: We concluded that Racecadotril is significantly more effective in
treating acute watery diarrhea in children.
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Introduction

Acute diarrhea affects about 2 billion children every year
and is a leading cause of mortality in developing
countries, accounting for 1.9 million deaths annually.!
Acute diarrhea is characterized by three or more episodes
of loose and watery stools per day, lasting less than 14
days.? Symptoms of acute diarrhea include loose or
watery stools, often accompanied by fever, vomiting,
abdominal pain, and post-diarrheal abdominal distension.
Additionally, acute watery diarrhea remains a leading
cause of significant morbidity in infants and toddlers.?
Children with co-morbidity or severe malnutrition require

special care since they are at a higher risk of developing
complications, including  infections,  electrolyte
imbalances, and potentially death.*

The burden of diarrhea is significantly higher in low- and
middle-income countries.> This is caused by several
factors, including the consumption of unsafe drinking
water, poor sanitation and hygiene practices,
contamination of water sources with fecal coliforms,
reliance on leftover food, and overall low public health
and nutritional standards. Mortality rates are notably high
in these regions, driven by limited access to affordable
healthcare and inefficient treatment strategies.®
Alarmingly, over one billion people lack access to safe
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drinking water, and approximately 2.5 billion lack
adequate sanitation facilities, underscoring the critical
need for improved infrastructure and health interventions
in these settings.”

Pakistan is one of 15 developing countries that bear the
majority of the global diarrhea burden. With over 27
million children under the age of five, the country reports
approximately 4.4 million cases of diarrhea annually.
Recent studies indicate that diarrhea causes 74 deaths per
1,000 children each year, making it as a critical public
health concern.®

The pathogenesis of acute diarrhea in children occurs
through two primary mechanisms: secretory or
osmotic.>® Treatment typically focuses on supportive
care, emphasizing rehydration to compensate for the loss
of water and electrolytes. Additionally, zinc
supplementation is commonly prescribed to aid in
recovery and reduce the duration and severity of
diarrhea.®®

Another commonly used class of medications for acute
diarrhea is antidiarrheal agents, which function as
antisecretory, antimotility, absorbent, or probiotics.!
Among these, Racecadotril, an antisecretory agent, works
by inhibiting the degradation of neutral endopeptidase
enzymes, specifically enkephalins—endogenous opioid
peptides secreted by myenteric and submucosal neurons
in the digestive tract. By activating the sigma opioid
receptor, Racecadotril reduces the secretion of chloride
ions, thereby decreasing fluid and electrolyte loss
associated with diarrhea.'? Probiotics are another
important category of antidiarrheals. According to the
WHO, probiotics are defined as “live organisms, which
when administered in adequate amounts, confer a health
benefit to the host.'®” Commonly used probiotics include
strains such as Lactobacillus and Bifidobacterium, as well
as yeast like Saccharomyces boulardii. These probiotics
help restore a healthy gut flora balance, enhance the
immune response, and support recovery from diarrhea by
populating the gut with beneficial bacteria.'4

Our study aims to identify the most effective agent for
relieving diarrhea symptoms in the shortest possible time.
In this study, children aged 2 months to 3 vyears,
prescribed an antisecretory agent such as Racecadotril,
are compared with those receiving probiotics to evaluate
their improvement over the next 48 hours. This
comparison will not only help determine the relative
effectiveness of these antidiarrheal but also guide the
selection of the most appropriate treatment for rapid

symptom relief. Ultimately, the findings will improve
patient outcomes by reducing complications and
mortality associated with diarrhea.

Methodology

This cross-sectional comparative study was planned from
July 2023 to December 2023, in Pediatric Department
Fatima Memorial Hospital Lahore. It was approved by
the ethical committee of the hospital, with IRB certificate
No. FMH-19/04/2023-1RB-1208, dated June 16, 2023.
The selection of neonates was made subject to the
confirmation from their parents/caregivers.

Children passing 3 or >3 loose stools/day for more than
24 hours, dehydrated, aged between 2 months to 3 years,
both genders, and no diarrhea in the past 3 months were
included in our study. Children were excluded having
mucus or blood in stools, comorbidities like third degree
malnutrition kidney and liver disease. Children diagnosed
as case of cow milk protein allergy or lactose intolerance,
with post diarrheal distension, having history of
parenteral diarrhea, confirm cases of bacterial infection
i.e. neutrophilia and increased CRP, were also excluded
from this study.

The sample size of the study was calculated with mean
frequency of stool at day 2 of treatment with probiotics
4.54+0.83'° and mean frequency of stool at day 2 with
treatment of Racecadotril 3.12+0.8.26 Keeping confidence
level 95% and power of test, the minimum sample
required to conduct this study is 30 in each group
whereas we were included 80 cases in each group.

Out of the total 160, patients were equally divided into
two study groups using an even-and-odd allocation
method. Group A consisted of patients treated with
probiotics while Group B included patients treated with
the anti-secretory drug i.e. Racecadotril. Racecadotril
was given at a dose of 1.5 mg/kg every eight hours,
available in granules form packed in 10 mg & 30 mg
sachets. The granules were dissolved in a little amount of
water and given orally.

The efficacy of the treatment was assessed based on
improvement in stool output, specifically focusing on
stool consistency, as categorized by the WHO. According
to the WHO grading of diarrhea'’ is as follows: Normal
formed stools are grade I, Soft stools are grade I, liquid
stools taking shape of container are grade Ill, watery
stools with flakes appearing opaque in glass container are
grade 1V, and watery stools with few flakes appearing
translucent in color are grade V.
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All patients meeting the study protocols were enrolled
through consecutive sampling until the required selection
was completed. Data was recorded in a predesigned
proforma. Stool consistency and the degree of
dehydration were assessed at admission. The effects of
both agents were evaluated at 24 and 48 hours, based on
improvements in stool consistency using WHO grading
for diarrhea. In addition to the prescribed therapy, Oral
Rehydration Solution (ORS) and IV fluids were
administered as needed. Patients were discharged after
complete recovery. Dehydration was categorized as no
dehydration, some dehydration, or severe dehydration,
based on clinical signs and symptoms at admission and
discharge. In no dehydration, the patient is well and alert,
the eyes are normal, drinks normally or is not thirsty, and
skin turgor goes back quickly. In some dehydration, the
patient is restless and irritable, the eyes are sunken,
drinks eagerly due to thirst, and skin turgor goes back
slowly. In severe dehydration, the patient is lethargic or
unconscious, the eyes are deeply sunken, drinks poorly or
is unable to drink, and skin turgor goes back very
slowly.®

Data was entered and analyzed in Statistical package for
social sciences (SPSS) version 25. Categorical variables
were presented in form of frequency and percentages
whereas quantitative variables were discussed in the form
of mean + SD. Descriptive analysis was conducted to
summarize the data. Chi square test was used to see
association between groups. p-value less than 0.05 was
considered significant.

Results

We included 80 cases of diarrhea in each group of the
study. Out of the 160 children, 97 (60.6%) were male and
the remaining 63 (39.4%) were female. A total of 86
(53.8%) children were aged up to 1 year, with a mean age
of 15.73 + 9.75 months. On initial examination before
hospitalization, all children were dehydrated, with 61
(38.9%) experiencing severe dehydration. At the time of
admission, 58 (36.3%) children presented with grade 3
stools, 86 (53.8%) with grade 4 stools, and 16 (10%) with
grade 5 stools. The average duration of diarrhea before
starting treatment was 2.51 + 1.21 days, with an average
of 13.56 + 3.85 stools per day. A comparison of children
before hospitalization is shown in table I.

The result showed that Racecadotril demonstrated better
efficacy compared to probiotics with significant
improvement in stool grades on the first and second days
of treatment (p value 0.000 and 0.001, respectively).

Table I: Comparison of two groups based on the initial
condition of the children at admission.

Characteristics/ Group A Group B p
Variables value
Gender

Male 26 (32.5) 37 (46.25) 0.075
Female 54 (67.5) 43 (53.75)

Age (Months) 13.04+74 18.41+11.05 0.000
Weight (Kg) 9.44 +343 1283 +12.24 0.019
Length (cm) 68.09 £19.21 79.44 +£11.58 0.000
Head 45.14 +7.81 4598 +3.11 0.374
circumference

(cm)

Duration of 244 +1.14 258+1.28 0473
diarrhea (days)
Level of Dehydration

No dehydration 0 0 0.871
Some dehydration 49 (61.25) 50 (62.5)

Severe 31 (38.75) 30 (37.5)
dehydration

Diarrhea grades (Before treatment)

Grade | 0 0 0.479
Grade 11 0 0

Grade 111 26 (32.5) 28 (35)

Grade IV 48 (60) 42 (52.5)

Grade V 6 (7.5) 10 (12.5)

Similarly, Racecadotril reduced the number of diarrhea
episodes more effectively. The average number of
episodes was significantly lower in Group B (8.08 +
2.97) compared to Group A (10.01 £3.79)onDay 1 (p =
0.000). On Day 2, the number of episodes in Group B
was 3.68 + 1.98, compared to 7.45 + 2.92 in Group A(p =
0.000).

On day 3 of treatment, all patients were recovered from
watery diarrhea. However, 126 (78.75%) patients were
hospitalized for more than 02 days for the treatment of
dehydration. (Figure 2)

Improvementin stool grade with time

Figure 1. Improvement in stool grade with time in two
study groups.

The mean hospitalization duration in Group A was 3.34 +
0.9 days, compared to 3.05 = 0.94 days in Group B, with
p value 0.05.
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Figure 2. Comparison of hospitalization between two
study groups.

Table Il: Post-stratification comparison with respect of
age groups of Probiotics and Racecadotril.

Time Stool Group A GroupB pvalue
grades
Grade | 0 0 0.972
£ _Gradell  6(12) 6 (16.7)
S Gradelll 42(84) 27 (75)
= Gradelv  2(4) 3(8.3)
= Grade V 0 0
8 Grade | 0 0 0.000
£ " Gradell 3(10) 24 (54.5)
T _Gradelll 23(76.7) 17(38.6)
O _GradelV 4(133)  3(6.8)
Grade V 0 0
Grade | 0 3(83) 0.2
@ Gradell  35(70) 28(77.8)
& Gradelll  15(30) 5(139)
£ Grade IV 0 0
< Grade V 0 0
3 Grade | 0 3(6.8) 0.000
£ Gradell 17(56.1) 37 (84.1)
S _Gradelll 13(433) 4(9.1)
2 _Grade IV 0 0
Grade V 0 0

Post-stratification result showed that children of Group B
showed quicker recovery from diarrhea as compared to
Group A irrespective of children’s age and treatment
day.

Discussion

Our study aimed to evaluate the role and efficacy of
probiotics vs Racecadotril in managing acute watery
diarrhea in children aged 2 months to 3 years admitted to
a tertiary care hospital in Pakistan. Although several
relevant studies have been conducted in different
countries regarding their role in acute watery diarrhea but
there has been no published data comparing these two
agents. Our results demonstrate that while both treatment
modalities are effective, Racecadotril shows a superior
efficacy in reducing the severity and frequency of
diarrhea episodes, compared to probiotics.

The findings of our study align with previous studies
highlighting the anti-secretory effects of Racecadotril in
reducing stool output and its rapid onset of action in
managing acute diarrhea. A recent study conducted by
Tahir R et al'® in Pakistan demonstrated that
Racecadotril's efficacy was higher in treating children
with acute watery diarrhea than ORS alone in children
under 5 years old. Similarly, Salazar-Lindo E et al?®
demonstrated that Racecadotril significantly reduced
stool output and shortened the duration of diarrhea
compared to placebo. A systematic review and meta-
analysis by Eberlin et al®® assessed Racecadotril’s
efficacy in treating acute diarrhea in children. The
analysis concluded that Racecadotril effectively reduced
the duration of diarrhea and stool output, supporting its
use as an adjunct to ORT. These studies support our
conclusion that Racecadotril is a highly effective
treatment for acute watery diarrhea in Pediatric
populations.

In contrast, a randomized clinical trial by Zulfigar et al??
compared ORS with and without Racecadotril in children
with acute diarrhea. The study found that the addition of
Racecadotril to ORS did not significantly reduce the
mean duration of illness, suggesting that while
Racecadotril may offer benefits, its impact on illness
duration may be limited.

In comparison, probiotics have shown moderate efficacy
in previous studies. For instance, a meta-analysis by
Allen et al®® reported that probiotics can reduce the
duration of diarrhea by approximately one day,
particularly in cases caused by viral infections. A
randomized controlled trial by Abdullah DM?* assessed
the combined effect of probiotics and zinc
supplementation found no significant improvement in
clinical outcomes for infants and children with acute
infectious diarrhea. The findings of these researchers
align with our results.

Conversely, some studies reported benefit of probiotics in
decreasing duration of diarrhea. A systematic review and
meta-analysis by Haung R et al® concluded that
probiotics can reduce the duration of diarrhea and
hospital stays in pediatric patients, supporting their
therapeutic role. These discrepancies may be attributed to
variations in probiotic strains, dosages, study populations,
and methodologies.

Hospitalization duration was another important outcome
in our study. The mean hospitalization duration was
slightly shorter in Group B (3.05 £ 0.94 days) compared
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to Group A (3.34 £ 0.9 days), although the p-value of
0.05 suggests a marginal statistical significance.
Nevertheless, the quicker resolution of diarrhea
symptoms in Group B likely contributed to the shorter
hospitalization period, reducing the burden on healthcare
resources and caregivers.

The strengths of our study include a robust sample size,
strict inclusion and exclusion criteria, and the use of
standardized WHO grading for stool consistency, which
enhances the reliability of our findings. However, some
limitations should be noted. The study was conducted at a
single center, which may limit the generalizability of the
results. Additionally, the relatively short follow-up period
may not capture long-term outcomes, such as the
recurrence of diarrhea or the impact on gut microbiota.

The observed superiority of Racecadotril in our study
aligns with some previous research, indicating its
potential as an effective adjunct therapy. However, the
variability in study outcomes highlights the need for

further large-scale, multicenter trials to establish
definitive treatment guidelines.
Conclusion

In conclusion, while both probiotics and Racecadotril are
beneficial in managing acute watery diarrhea in children,
our study suggests that Racecadotril may offer a more
rapid improvement in clinical outcomes. Healthcare
providers should consider these findings in the context of
individual patient needs and existing clinical guidelines.

References

1. Seyed Motahari S, Imanzadeh F, Hosseini A, Dara N,
Khatami K, Zhaed G, et al. The efficacy and safety of
enkephalinase inhibitor racecadotril in treatment of acute
diarrhea in children: a randomized clinical trial. J Compr
Ped. 2022;13(2):e127104.
https://doi.org/10.5812/compreped-127104

2. Ugboko HU, Nwinyi OC, Oranusi SU, Fagbeminiyi FF. Risk
factors of diarrhoea among children under five years in
Southwest Nigeria. Int J Microbiol. 2021;2021:8868543.
https://doi.org/10.1155/2021/8868543

3. Florez ID, Nino-Serna LF, Beltran-Arroyave CP. Acute
infectious diarrhea and gastroenteritis in children. Curr
Infect Dis Rep. 2020;22(2):4.
https://doi.org/10.1007/s11908-020-0713-6

4. Rahman MM, Ghoshal UC, Sultana S, Kibria MG, Sultana
N, Khan ZA, et al. Long-term gastrointestinal
consequences are frequent following sporadic acute
infectious diarrhea in a tropical country: a prospective
cohort study. Am J Gastroenterol. 2018;113(9):1363-75.
https://doi.org/10.1038/s41395-018-0208-3

10.

11.

12.

13.

14.

15.

16.

17.

18.

Black RE, Perin J, Yeung D, Rajeev T, Miller J, Elwood SE, et
al. Estimated global and regional causes of deaths from
diarrhoea in children younger than 5 years during 2000—
21: a systematic review and Bayesian multinomial
analysis. Lancet Glob Health. 2024;12(6):e919-28.
https://doi.org/10.1016/52214-109X(24)00078-0

Jabeen S, Saha UR, van Wesenbeeck CFA, Mushtaq K. An
overview of diarrhea among infants and under-five in
Punjab-Pakistan. J Pediatr Nurs. 2023;71:e28-37.
https://doi.org/10.1016/j.pedn.2023.04.011

Lubis |, Indirawati SM, Marsaulina |. The correlation
between sanitation facilities and personal hygiene with
the cases of diarrhea in breastfeeding toddlers in
Sinabung post-eruption settlements, Berastagi District,
Karo Regency. Randwick Int Soc Sci J. 2021;2(3):241-9.
https://doi.org/10.47175/rissj.v2i3.27

Rahmat ZS, Zubair A, Abdi I, Humayun N, Arshad F, Essar
MY. The rise of diarrheal illnesses in the children of
Pakistan amidst COVID-19: a narrative review. Health Sci
Rep. 2023;6(1):e1043. https://doi.org/10.1002/hsr2.1043
Nemeth V, Pfleghaar N. Diarrhea. [Updated 2022 Nov 21].
In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025 [cited 2025 May 13]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK448082/

Lobo de Sa FD, Schulzke JD, Bucker R. Diarrheal
mechanisms and the role of intestinal barrier dysfunction
in Campylobacter infections. Curr Top Microbiol Immunol.
2021;431:203-31. https://doi.org/10.1007/978-3-030-

65481-8 8
Britannica. Antidiarrheal drug. 2024 Oct 25 [cited 2025
May 13]. Available from:

https://www.britannica.com/science/antidiarrheal-drug
Roy P, Deb N. Racecadotril versus loperamide for the
treatment of acute diarrhoea. Egypt J Intern Med.
2023;35:32. https://doi.org/10.1186/s43162-023-00217-0
Food and Agriculture Organization of the United
Nations/World Health Organization. FAO/WHO Health and
nutritional properties of probiotics in food including
powder milk with live lactic acid bacteria. 2001 [cited
2025 Mar 12]. Available from:
http://www.who.int/foodsafety/publications/fs_manage
ment/en/probiotics

Hussain A. The potential use of probiotics as medicine.
2024. https://doi.org/10.47278/book.CAM/2024.058
Haidry BA, Saddique T, Abbasi M, Yagoob M, Rasheed N.
Clinical efficacy of use of probiotics in children with acute
watery diarrhea. Ann Pak Inst Med Sci. 2024;21(2):186—
91. https://doi.org/10.48036/apims.v20i2.868

Reham S, EI-Masry H, Ismail K. Role of antisecretory drug
in treatment of children with acute watery diarrhea: a
randomized controlled trial. Al-Azhar Assiut Med J.
2022;20:345-9.

Khan PA. Basis of Pediatrics. 10th ed. Multan: Nishtar
Publications; 2020.

World Health Organization (WHO) scale for dehydration
[Internet]. [cited 2025 May 13]. Available from:
https://gpnotebook.com/pages/haematology/world-
health-organization-who-scale-for-dehydration

. Tahir R, Nadeem MT, Javed H, ljaz M. Efficacy of oral

racecadotril in children with acute watery diarrhea. Pak

Ann Pak Inst Med Sci

April-June 2025 Vol

.21 No. 2 428


https://doi.org/10.5812/compreped-127104
https://doi.org/10.5812/compreped-127104
https://doi.org/10.1155/2021/8868543
https://doi.org/10.1155/2021/8868543
https://doi.org/10.1007/s11908-020-0713-6
https://doi.org/10.1007/s11908-020-0713-6
https://doi.org/10.1038/s41395-018-0208-3
https://doi.org/10.1038/s41395-018-0208-3
https://doi.org/10.1016/S2214-109X(24)00078-0
https://doi.org/10.1016/S2214-109X(24)00078-0
https://www.ncbi.nlm.nih.gov/books/NBK448082/
https://www.ncbi.nlm.nih.gov/books/NBK448082/
https://doi.org/10.1007/978-3-030-65481-8_8
https://doi.org/10.1007/978-3-030-65481-8_8
https://doi.org/10.1007/978-3-030-65481-8_8
https://doi.org/10.1007/978-3-030-65481-8_8
https://www.britannica.com/science/antidiarrheal-drug
https://www.britannica.com/science/antidiarrheal-drug
https://doi.org/10.1186/s43162-023-00217-0
https://doi.org/10.1186/s43162-023-00217-0
http://www.who.int/foodsafety/publications/fs_management/en/probiotics
http://www.who.int/foodsafety/publications/fs_management/en/probiotics
http://www.who.int/foodsafety/publications/fs_management/en/probiotics
http://www.who.int/foodsafety/publications/fs_management/en/probiotics
https://gpnotebook.com/pages/haematology/world-health-organization-who-scale-for-dehydration
https://gpnotebook.com/pages/haematology/world-health-organization-who-scale-for-dehydration
https://gpnotebook.com/pages/haematology/world-health-organization-who-scale-for-dehydration
https://gpnotebook.com/pages/haematology/world-health-organization-who-scale-for-dehydration

20.

21.

22.

Ann Pak Inst Med Sci

doi. 10.48036/apims.v21i2.1426

Armed Forces Med J. 2024;74(6):1578-83.
https://doi.org/10.51253/pafmj.v74i6.10039
Salazar-Lindo E, Santisteban-Ponce J, Chea-Woo E,
Gutierrez M. Racecadotril in the treatment of acute
watery diarrhea in children. N Engl J Med.
2000;343(7):463-7.
https://doi.org/10.1056/NEJM200008173430703

Eberlin M, Chen M, Mueck T, Dabritz J. Racecadotril in the
treatment of acute diarrhea in children: a systematic,
comprehensive review and meta-analysis of randomized
controlled  trials. BMC Pediatr. 2018;18(1):124.
https://doi.org/10.1186/s12887-018-1095-x

Zulfigar S, Zeb H, Mumtaz N, Khan AM, Sheikh TK, Saeed
T. Randomized clinical trial comparing the effect of oral
rehydration therapy with and without racecadotril in the

23.

24,

25.

management of acute diarrhea in children. JRMC.
2023;27(4). https://doi.org/10.37939/jrmc.v27i4.2365
Allen SJ, Martinez EG, Gregorio GV, Dans LF. Probiotics for
treating acute infectious diarrhoea. Cochrane Database
Syst Rev. 2010;2010(11):CD003048.
https://doi.org/10.1002/14651858.CD003048

Abdulah DM, Sulaiman SJ, Ahmed ZW. Effect of probiotics
plus zinc supplementation on clinical outcomes of infants
and children with acute infectious diarrhea: a randomized
controlled trial. Clin Exp Pediatr. 2024;67(4):203-12.
https://doi.org/10.3345/cep.2023.01340

Huang R, Xing HY, Liu HJ, Chen ZF, Tang BB. Efficacy of
probiotics in the treatment of acute diarrhea in children: a
systematic review and meta-analysis of clinical trials.
Transl Pediatr. 2021;10(12):3248-60.
https://doi.org/10.21037/tp-21-511

April-June 2025 Vol. 21 No. 2

429


https://doi.org/10.51253/pafmj.v74i6.10039
https://doi.org/10.51253/pafmj.v74i6.10039
https://doi.org/10.1186/s12887-018-1095-x
https://doi.org/10.1186/s12887-018-1095-x
https://doi.org/10.37939/jrmc.v27i4.2365
https://doi.org/10.37939/jrmc.v27i4.2365
https://doi.org/10.37939/jrmc.v27i4.2365

