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ABSTRACT 

Objective: To evaluate the efficacy of lactobacillus reuteri in acute watery diarrhea 

Study Design: Randomized Clinical Trial study. 

Place and Duration of Study: This study was conducted at the Department Pediatrics, KGMC / HMC Peshawar 

from 24th April to 23th October 2015 

Materials and Methods: This RCT included 96 patients from age 6 to 55 months admitted as a case of acute watery 

diarrhea were enrolled in the study. After consent taken from attendants, the patients were randomly assigned to one 

of the study groups; either L. reuteri (5drops or 100 million cfu per day of L. reuterior) or the other group with 

placebo and the therapy was given for 5 days in each case. The outcome was measured in severity (frequency) and 

duration of the diseased. 

Results: Out of 96 patients, half were subjected to L. reuteri. L.reuteri was given in a dose of 5 drops daily and 

patients were observed for effectiveness. The effectiveness was observed in 58 patients 24 (50%) from the placebo 

group and 34 (70%) from the L.reuteri group. This showed that L. reuteri was more effective than placebo in 

children with acute watery diarrhea with a P value of <0.05. 

Conclusion: The study showed that lactobacillus reuteri group not only decreased the severity of the acute watery 

diarrhea but it also decreased the duration of the disease as compared to the placebo group.   
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INTRODUCTION 

The diarrheal is mainly classified under four headings 

i.e. acute watery diarrhea, acute dysentery (acute 

bloody diarrhea), persistent and diarrhea with 

malnutrition1. Acute watery diarrhea is  occurs 

suddenly and ranges from hours to days and defined as 

a increase in the water component of stools or big 

watery stool  and /or an increase in the frequency of 

stool than the usual one i.e. more than 3 in 24 hours, 

with or without other symptoms like fever and 

vomiting1,2,3 . In most of the cases acute watery diarrhea 

lasts for or less than a week and never equal to or more 

than 14 days. With more than 1.4 of the 9 million child 

deaths occurred due to diarrhea and almost half of this 

mortality burden was shared by five countries of the 

world including Pakistan. The incidence of acute 

watery diarrhea is quite common before three years  

of age ranges from 0.5 to 1.9 episodes per child per 

year4-7. 
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Oral rehydration therapies (ORT) is playing vital role in 

managing acute watery diarrhea with no or some 

dehydration8. Though the composition of oral 

rehydration solution heals the dehydration status or 

helps dehydration not to happen, it neither shortens the 

duration of the illness nor reduces the stool loss9,10. 

Probiotics including Lactic acid bacteria are non 

pathogenic bacteria which is important constituent of 

the normal flora. The probiotics have multiple 

beneficial effects on human beings and produce 

multiple beneficial effects for human beings like 

helping in lactose intolerance, all types of diarrhea. It 

also helps in healing the peptic ulcer disease, stimulates 

the immune system and helps in decreasing or healing 

allergies including atopy and lower allergic airway 

disorder11. The World Health Organization defines the 

probiotics as living organisms which in certain amount 

produce health benefit effects on the body of the host 12. 

Studies have strongly favored that probiotics are 

extremely beneficial effects on acute watery diarrhea. 

The probiotics not only decreases the frequency of the 

diarrheal diseases but also decreases the duration of the 

diarrheal diseases. Probiotics along with the oral 

rehydration therapy it has got a vital effect on the 

severity and duration of the diarrheal diseases13.  

The rationale of this study was to determine the 

efficacy of lactobacillus reuteri in patients presenting 

with acute watery which is easy to introduce to all age 

groups and study on this very probiotics has not been 

done in our setup. 
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MATERIALS AND METHODS 

This randomized controlled trial was conducted at the 

department of Paediatrics, KGMC / HMC, Peshawar. 

Non-probability consecutive sampling was used for 

sample selection. Using WHO calculator sample size in 

each group was 48 using P1 = 74% and P2 = 45%  

power of test is 90 %  and level of confidence is 5 %. 

Both genders with age range between 6months to 5 

years of age and duration of illness less than 7 days 

were included in the study. Clinical signs of some 

dehydration (skin pinch goes back slowly <2sec, 

sunken eyes and eager to drink) which was confirmed 

clinically. All patients who had some dehydration but 

could not tolerate probiotic orally. All patients with 

chronic diarrhea, blood in stool, using 

antibiotics/probiotics, in coma, shock and persistent 

vomiting were excluded from the study.  

All patients who presented with acute diarrheal illness 

were admitted to pediatrics ward. The biodata, 

anthropometry and status of the dehydration were 

documented at the time of admission. All children were 

randomly assigned whether they will receive 

Lactobacilli reuteri (dose 5drops or 100million cfu per 

day irrespective of weight) or placebo. The therapy was 

started at the time of admission according to random 

group allocation. Detailed history and clinical 

examination were performed for all patients. All 

patients were managed using standard management 

protocol for diarrhea including ORT (oral rehydration 

therapy). Relevant laboratory investigations were 

performed such as stool R/E, Serum electrolytes, Full 

blood count.  

The data was analyzed on SPSS version 20. Descriptive 

statistics were used to calculate Mean ± SD for 

numerical variables like age and duration of illness. 

Frequencies and percentages were calculated for 

categorical variables like gender, and proportion of 

patient having shown clinical efficacy in both the 

groups. Efficacy was stratified among age, gender and 

duration of illness to control effect modifiers. Chi-

square test was used to determine the difference in the 

proportion of two groups keeping p–value of≤ 0.05 as 

significant. 

RESULTS 

A total of 96 cases of children presenting with acute 

watery diarrhea were included in the study and 

followed up for efficacy of treatment. Amongst 96 

patients 58 (60.4%) were males and 38(39.6%) were 

females. The maximum number of patients (more than 

60%) was in the age groups 6 to 18 months and only a 

small percentage in age groups more than 55months. 

The minimum age of our sample was 6months and the 

maximum age was 60months with a mean age of 20.3 

months. 

Effectiveness of treatment was observed  in different 

genders .Among 58 male patients 31 patients (53%) 

improved with treatment, while in 38 female patients 

treatment was  effective  in 27 patients (71%) with P. 

Value of  0.093 as given in Table 1. 

Table No.1: Effectiveness of treatment among both 

genders  n=96 

Effectiveness      Gender of the patient                                                                

P. 

value 

 

0.093 

 

Effective 

Non effective  

Male   Female  Total  

31 27 58 

38 27 11 

Total  58           38               96 

 

These patients were divided equally in placebo and h 

lactobacillus reuteri group. They were further 

subdivided into different age groups with maximum 

number of patients in age group 6-18months. 30 

patients from the placebo and 31 from the L.reuteri 

group belonged to this age group given in table 02. 

 

Table No.2: Age wise distribution into both 

treatment groups   n=96 

Age in 

Months 

Lact. Reutri 

not given 

Lact Reutri 

given 

Total 

6-18 months 30 31 61 

19-30 08 07 15 

31-42 05 02 07 

43-54 05 05 10 

>55 00 03 03 

Total 48 48 96 

 

While stratifying children with acute diarrhea with 

regards to gender groups, we found that among 58 male 

patients 26 (45%) were given L.reuteri and among 38 

female patients 22 (58%) were subjected to L.reuteri 

group as shown in table 3. 

Table No.3: Effectiveness of treatment among both 

genders  n = 96 

Treatment group of       

patient 

 Gender of the patient 

Male Female  Total 

L. Reuteri not given 32 16 48 

   L. Reuteri given 26 22 48 

Table No.4: Cross tabulation of effectiveness among 

both treatment groups 
Efficacy 

of 

treatment 

Treatment group of 

patients 

 

 

Total 

 

 

P.value 

 

 

0.04 

L. Reuteri 

Not given 

L. Reuteri 

Given 

Effective 20 31 51 

Non 

Effective 

28 17 45 

Total 48 48 96 

On the basis of operational definition efficacy was 

observed in 58 patients 24 (50%) from the placebo 

group and 34 (70%) from the L.reuteri group. This 

showed that L.reuteri was more effective than placebo 
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in children with acute watery diarrhea with a p value of 

<0.05 given in table 4 and 5. 

Table No.5:  Effectiveness of treatment among 

different age groups 

Age 

group  

Efficacy of treatment  

P.value 

 

 

 

0.015 

effective Non 

effective 

Total 

6-18 36 25 61 

19-30 8 7 15 

31-42 4 3 7 

43-54 7 3 10 

>55 3 0  3 

58 38 96 

 

Duration of illness was observed in both groups. 

Among 48 patients who were given L.Reuteri, 30 

patients (62.5%) had duration of illness less than 36 

hours. In the placebo group only 19 patients (39.5%) 

got improved in 36hours with p value of 0.041 as 

shown in table 6. 

Table No.6: Duration of illness in both groups of 

patients 

Groups of 

patients 

Duration of illness 

0-36 hours 37-72hours Total 

L.Reuteri not 

given 

   19      29 48 

L.Reuteri given    30      18 48 

Total    49      47 96 

p Value : 0.041 

DISCUSSION 

Acute watery diarrhea is one of the important causes of 

mortality throughout the world.  The mortality due to 

diarrheal diseases in the early days i.e. 70s was as high 

as 5 million childhood deaths globally each year. The 

invention of oral rehydration solution played an 

unbelievable role in reduction of deaths from 

dehydration secondary to acute watery diarrhea 

especially under five years of age 15. Acute diarrheal 

diseases are the second to pneumonia in causing under 

five mortality globally 15,16.  

The research and original work done till date about the 

role of various probiotics; have confirmed its efficacy 

in acute watery diarrhea. Not only nonpathogenic 

bacteria but also yeast has been found useful in this 

regard. Lactobacilli and bifidobacteria make major part 

of infants and early childhood human flora.  A 

Cochrane review including 56 trials confirms the role of 

probiotics in decreasing the severity and duration of the 

diarrhoeas17. The efficacy about various probiotics has 

been proved through original work including 

lactobacilli [L.rhamnosus GG, L.reuteri(ATCC 55730),  

L. acidophilus, LB, Bifidobacteria, Saccharomyces 

boulardii, and Streptococcus thermophilus 18-21. 

These findings are quite similar to the results of my 

study which showed that 70% of patients in L. reuteri 

group responded to treatment. The current study 

showed that children receiving L. reuteri DSM 17938; 

on days 2 and 3 were statistically significantly more 

likely to be diarrhea free and passed significantly fewer 

stools compared with those receiving placebo. 

Internationally study conducted found almost the same 

results; where they found that on second day of 

treatment only 26% of patients receiving L.reuteri had 

watery diarrhea compared with 81% of those receiving 

placebo (p=0.0005)22. The slightly difference of 

effectiveness compared to the above study may be 

related to the dose of L. reuteri given to these patients. 

Another reason for the difference may be due to the 

timing of administration of L. reuteri, since most of our 

patients usually present late in the illness. The efficacy 

of this probiotics is much effective when started earlier 

at the onset of the disease.  

We found Lactobacilli reurteri DSM 17938 extremely 

effective and safe in the treatment of acute watery 

diarrhea and can be used in acute watery diarrhea 

irrespective of age and status of the diarrhea. Almost 

same results have been documented by other 

international studies where they found the efficacy and 

safety of this strain23. So the strain can easily be 

recommended by various physicians and no doubt the 

children included in this study i.e. six to 55 months is 

the most crucial age and some dehydration as was in 

our study case is carrying the same value. Therefore, 

we can argue with ease that the L.reuteri can easily be 

recommended in all crucial age and less severe type of 

diarrhea with confidence. L. reuteri is no doubt an 

outstanding probiotics and has been in use of food 

additives regularly to enhance safety of the human gut, 

as  probiotic has been extensively studied and is widely 

used as food additives 24. 

Two randomized controlled trials were documented in a 

systemic review25. One study included 74 cases with 

age range 6 to 36 months, with treatment duration of 

seven days and having L. reuteri group and a placebo 

group. There was significant reduction in the frequency 

and duration of acute diarrhea as compared to the 

placebo grou (3.3 ± 2.1 vs. 2.1 ± 1.7 days, respectively;  

P < 0.03)26. The second RCT was having a total number 

of 127 patients with age range of 3 to 60 months where 

patients were randomly assigned to L.retuteri or no 

intervention group. The group with L.reuteri had 

marked improvement in severity in frequency of acute 

diarrhea (mean difference (MD) −33.1 h, 95 % 

confidence interval (CI) −42.6 to −23.6) and duration of 

the disease period (4.3 ± 1.3 vs. 5.5 ± 1.8 days, 

respectively; P < 0.001) as compared to the control 

group 27.  

The two RCTs of this systemic review showed that L. 

reuteri DSM 17938 is far better in efficacy as compared 

to placebo or no intrervention. Our study results closely 
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resemble this systemic review justifying the effect of 

L.reuteri resulting in reducing the duration of diarrhea 

and improving consistency of stool.  

In another prospective, randomized and placebo-

controlled study where they focus on the efficacy of  

of L. reuteri ATCC 55730 in children hospitalized with 

acute diarrhea, 50 cases, aged 6–36 months, were 

randomized to receive L. reuteri two times a day a dose 

of 10^8 CFU for the whole time period admission in the 

hospital or for 5 days, or a matching placebo. 

Rehydration therapy was the same in either group. They 

found that mean duration of the diarrhea was 2.3 days 

in L.reuteri group as compared to the placebo which 

was 2.9 days. On the very second day of the therapy the 

watery diarrhea persisted in 64% of the L. reuteri group 

while 84% in the placebo group, mean frequency of 

diarrhea (1.9 in the Lactobacillus reuteri vs. 3.4 in the 

placebo group. The result of this study was similar to 

our study which also showed a significant reduction in 

severity of diarrheal illness in L. reuteri treated group 28. 

CONCLUSION 

The study showed that lactobacillus reuteri is beneficial 

in the treatment of the children with acute watery 

diarrhea. It has dual effect i.e. it not only reduces the 

duration of diarrhea but also improves the consistency 

of stool in hospitalized patients. 

Recommendations: More study and data is needed to 

confirm the efficacy of the Lactobacilli reuteri role in 

the treatment of the acute watery diarrhea in both 

admitted and outdoor patients. Moreover, on large scale 

studies are also recommended to evaluate the 

mechanisms of action of L. reuteri DSM 17938. 
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