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Abstract 
Objectives: Probiotics are microbial cell preparations or living organisms that 
have a beneficial effect on the health and well being of the host. Probiotics 
may offer a safe intervention in acute infectious childhood diarrhea to reduce 
the duration and severity of the illness. In many places, probiotics are over-
used or misused and often given without professional jurisdiction. The pre- 
sent study was designed to analyze prescription patterns of probiotics in rural 
area of Bangladesh and to assess the effects of probiotics in proven or pre-
sumed infectious childhood diarrhea. Material and Methods: This study was 
conducted at Manikganj district hospital of Bangladesh from October to De-
cember 2016 to accumulate data from 430 respondents. The data were col-
lected by taking prescription details from patients or their relatives by face to 
face interview with them who were willing to respond. Statistical analysis was 
performed using statistical software package SPSS, version 23. Results: Ac-
cording to current study oral rehydration therapy was found as a cornerstone 
for treating pediatric diarrhea. In addition, it was observed that average 3.2 
drugs prescribed per encounter and more than 26.4% prescriptions contained 
probiotic products. Approximately 35% probiotics were prescribed by pedia-
tricians. Bacillus and Lactobacillus were found to be the most frequently pre-
scribed probiotic species for treating childhood diarrhea in Bangladesh. Both 
antibiotics and probiotics were prescribed to one-third of pediatric patients 
suffering from diarrhea. Only oral solid (63.7%) and oral liquid (36.3%) were 
prescribed as probiotic products for pediatric patients. Conclusion: It is 
hoped that the outputs of the present study on probiotics will be used as a 
science-based assessment tool for managerial decisions on probiotics. This 
study will help to develop the guidelines and a practical model for the industry 
to scientifically evaluate probiotics in food. As a national priority, it is ex-
pected that these outputs will be useful for the government policy makers to 
evaluate probiotics on health benefits and the study results can also be used as 
a scientific tool for the assessment of this new therapeutic option. 
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1. Introduction 

According to World Health Organization (WHO) diarrhea is defined as three or 
more watery or loose stools (taking the shape of the pot) in a twenty four hour 
period. Acute diarrhea is defined as if the illness started fourteen days back and 
the episode has lasted fourteen days or more [1]. Exclusively breastfed infants 
may pass loose pale stools frequently without having diarrhea and for this group, 
the definition is generally based on what the mother considers to be diarrhea [2]. 
An episode of infectious diarrhea is caused by an infectious agent and it occurs 
much more frequently in developing countries than developed countries [3]. 
Diarrhea is considered as the second leading cause of death among children less 
than 5 years of age worldwide that is caused by bacteria, viruses, parasites, and 
non-infectious agents [4]. Attack rates of infectious diarrhea in developing coun- 
tries are normally six to twelve episodes per child per year, compared with two 
episodes in the USA [5]. Deaths caused by diarrhea are common in developing 
countries for children younger than five years, and account for 2.4 to 3.3 million 
deaths per year [6]. In developed countries, deaths caused by diarrhea are mainly 
in the elderly [5]. Worldwide, diarrhea is caused by many infectious agents but 
rotavirus is the most common agent for severe diarrhea and diarrhea mortality 
among young children [7]. Other significant viral pathogens are enteroviruses 
and adenoviruses. Bacterial pathogens including enterotoxigenic E. coli, Shigella, 
Yersinia, Salmonella, Vibriocholera and Campylobacter are notable. Cryptospo-
ridium and Giardia are the main parasitic causes of diarrhea. Rotavirus, entero-
toxigenic E. coli and Shigella spp. were found the most common isolated patho-
gens for infectious diarrhea according to an etiological study on young children 
attending the hospitals in China, India, Mexico, Myanmar, and Pakistan [8] [9]. 
Acute diarrhea caused by enterotoxigenic E. coli is common among travelers 
[10] [11]. In practice, most episodes of acute infectious diarrhea are treated 
without identifying the causative agent. According to local factors such as avail-
ability of proper sanitation and pure water, major causes of acute infectious di-
arrhea will differ. On the contrary with acute infectious diarrhea, there are sev-
eral factors that contribute to the pathogenesis of persistent diarrhea [12]. 

There are several objectives for the treatment of acute diarrhea, such as pre-
vent or reverse dehydration, shorten the length of the illness, and reduce the pe-
riod that a person is infectious. Available pharmacological treatment options are 
oral rehydration solution, antibiotics, gut motility suppressing agents, and pro-
biotics. The current study only considers the use of probiotics for treating child-
hood diarrhea. Probiotics have been defined as components of microbial cells or 
microbial cell preparations that have the beneficial effect on the health and well 
being of the host [13]. An ancient and widespread practice for beneficial effects 
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of probiotics on human health is food fermenting that augments food taste and 
nutritional value. Lactic acid bacteria and the yeast Saccharomyces are well- 
known probiotics [14]. The taxonomy of the lactic acid bacteria relied tradition-
ally on phenotypic characteristics [15]. Food and Agricultural Organization of 
the United Nations (FAO) and WHO specialist consultation committee empha-
sized that beneficial effects of one probiotic strain cannot be assumed to similar 
with other strains [16]. Even very closely related probiotic strains can have dif-
ferent beneficial effects. This implies that reliable identification of probiotic 
strains is important to get health benefits from it. 

The justification for using probiotics in infectious diarrhea is that they act 
against enteric pathogens by competing for binding sites and available nutrients, 
making the gut contents acidic, producing a variety of chemicals, and increasing 
specific and non-specific immune responses [17] [18] [19] [20]. No serious ad-
verse effects of probiotics have been reported by healthy people but infections 
have been seen in people with impaired immune function [21] [22] [23] [24] 
[25]. Two systematic reviews of probiotics in acute diarrhea have been published 
where the effects of all probiotics and of individual strains were analyzed. The 
study result shows that acute diarrhea lasting three or more days in infants and 
children can be reduced by 18 hours if the patients get probiotic compared with 
the placebo group [26]. Probiotics reduced the duration and frequency of diarr-
hea [27]. 

The purpose of this current study was to analyze the available therapeutic op-
tions for managing childhood diarrhea in Bangladesh. The relevant pharmaco-
logical treatments were assessed as well as necessary follow up to prevent future 
episode were also recommended. To utilize the findings in the relevant field, 
some good clinical practice for treating childhood infectious diarrhea will be 
suggested from this study result. 

2. Material and Methods 

A retrospective review of the case notes of inpatients was carried out between 
October 2016 and December 2016, a total of 430 children with acute diarrhea 
(duration < 14 days), age ranging from 6 months to 5 years, were randomly re-
cruited from the inpatient department of Manikganj district hospital, Bangla-
desh. Patients under the age of 6 months, above the age of 5 years or those hav-
ing a severe general medical condition were not included in the study. A special-
ist physician conducted the diagnosis based on the degree of dehydration, phys-
ical examination, patient’s history, and pathological testing. The data were taken 
by collection of prescription details from the patients or their relatives by face to 
face interview with them. The parents or the primary caregivers of the patients 
were briefed about the purpose of the study and written consent was taken from 
each of them. Each of the subjects filled up a questionnaire form which contains 
personal information, socio-economic data, history of illness, family history and 
other demographic and medical information. As all the patients were very 
young, the questionnaire forms were filled out with the help of their parents or 
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primary caregivers. Study protocol and volunteer consent form was approved by 
the ethical review committee of Manikganj district hospital. Statistical analysis 
was performed using the statistical software package SPSS, version 23.0 (SPSS 
Inc., Chicago, IL). Descriptive data has been given as frequencies and percen- 
tages. 

3. Results 

The socio-demographic parameters of the patients have been presented in Table 
1. Respondents had a mean age of 36.53 months (SD ± 8.64) and approximately 
70% (301) of patients were found within an age range of 3 - 36 months. Among 
all respondents, 54% (232) were male and 46% (198) were female. Roughly 30% 
(129) patients were found to be school going children. Approximately 68% res-
pondents had family income below 25 KBDT (Kilo Bangladeshi Taka) and their 
mean income was 16.35 KBDT (SD ± 11.26). The average number of drugs pre-
scribed per encounter was 3.2. In 68.7% (295) prescriptions, the range of drugs 
prescribed varied from 3 to 4. There was not a single encounter where no drug 
was prescribed. Major drug classes prescribed for the treatment of acute child-
hood diarrhea have shown in Figure 1. Oral rehydration therapy (ORT) was 
given in almost all the patients where patients were able to take oral medication. 
For patients having nausea and vomiting along with infectious diarrhea, 5% 
dextrose IV injection was prescribed for them. Antibiotics were prescribed in 
86.4% (372) of the prescriptions and these constituted 34.5% of the total number 
of prescribed drugs. About 26.4% (114) patients were prescribed probiotics for 
the management of infectious diarrhea. Prescribing pattern of probiotics for 
treating diarrhea has presented in Figure 2. In 30.5% (131) prescriptions, anti-
biotics were prescribed in combination with probiotics. Different bacterial 
strains in prescribed probiotics have been observed to support gut health in 
childhood infectious diarrhea including Bacillus clausii (34.5%), Lactobacillus 
species (32.8%), Bifidobacterium specifies (23.4%) and other species (9.3%).  
 
Table 1. Socio-demographic characteristics of the respondents. 

Parameters 
Respondents (n = 430) 

n % Mean ± SD 

Age in months 

3 - 6 76 18 

36.53 ± 8.64 
6 - 12 122 28 

13 - 36 112 26 

37 - 60 120 28 

Gender and weight in Kg 
Male 232 54 10.24 ± 4.73 

Female 198 46 9.36 ± 3.85 

Monthly family income in KBDT 

Below 10 132 31 

16.35 ± 11.26 
10 - 25 165 38 

26 - 40 90 21 

Above 40 43 10 
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Figure 1. Distribution of medication prescribed for treating childhood diarrhea. Figure 
shows number and frequency of prescribed drugs with their therapeutic classes. 
 

 
Figure 2. Probiotic prescribing pattern at inpatient department of a district hospital in Bangladesh. The collected 
data were analyzed based on available probiotic formulation (a), bacterial species (b), prescription with or without 
antibiotic (c), major prescriber groups (d) in Figure 1. 

 
Among all prescribed probiotics, 36.3% were oral suspension preparation and 
63.7% were oral solid (sachet or capsule). At hospital level, 34.2% probiotics were 
prescribed by pediatricians followed by medical officer, gastroenterologists, medi-
cine specialists, gynecologists and other specialty physicians prescribed 27.4%, 
11.3%, 10.2%, 56%, and 11.3% of probiotics in different indications, respectively. 
In most cases, duration of probiotic therapy was observed for 5 - 7 days. 

4. Discussion 

The current study was conducted to explore the anti-diarrheal drug prescribing 
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practice at inpatient department of a district hospital in Bangladesh. The main 
findings of this study were comparable with similar studies in some other coun-
tries in Asia. The main findings revealed that children generally attacked by in-
fectious diarrhea within first five years of their life. Similar result was reported in 
another study e.g. 4.5 episodes per child per year happened in low- and mid-
dle-income countries where the incidence rates are highest among infants of 6 - 
11 months of age [28]. Average 3.2 drugs were prescribed per encounter to treat 
diarrhea which is similar with other study results in low-income countries [29]. 
Acute infectious diarrhea is still a major cause of childhood morbidity. It is also 
a source of anxiety to families of affected children and represents a heavy econom-
ic burden for families and for society as a whole [30] [31]. As per present study, 
mainly ORS, antibiotics, anti-emetics and probitics were prescribed for treating 
acute infectious diarrhea. Similar results were reported in other studies where 
drugs affect intestinal motility, ion transport and adsorptive moieties, and living 
bacteria had been prescribed to reduce the duration of diarrhea [30] [31] [32]. 

In 1975, the United Nations International Children’s Emergency Fund 
(UNICEF) and the World Health Organization (WHO) decided to endorse a 
single solution (WHO-ORS) containing (in mmol/L): sodium, 90; chloride, 80; 
potassium, 20; glucose, 111 (2%) and base, 30. This solution was chosen because 
of the understanding that endorsement of a single solution among populations 
with all levels of education in different countries would be more practical and 
simpler than many solutions of various compositions. In reality, clinical studies 
showed that ORS was found to be similarly effective in treating diarrhea and 
cholera caused by enterotoxigenic E. coli [33]. Studies confirmed the efficacy of 
ORS for the treatment of infectious childhood diarrhea caused by rotavirus as 
well [34] [35] [36] [37]. Regardless of patient age, initial serum sodium value, 
and etiologic agent of diarrhea, the use and acceptance of ORS for treating di-
arrhea are well recognized [33] [38] [39]. For the successful ORT programs 
conducted by WHO, death rates caused by diarrhea have reduced significantly 
[40]. Several clinical studies have reported the efficacy and safety of ORT in de-
veloping countries [41] [42]. The result of above initiatives was reflected in this 
current study where rehydration saline in oral or IV form was prescribed to each 
and every patient to treat acute diarrhea. 

The present study showed that antibiotics were prescribed to 86.4% pediatric 
patients where as antimicrobial agents and other drugs have limited usefulness 
in the management of acute diarrhea. For treating acute diarrhea, antimicrobial 
therapy varies depending on the causative agent. Though, viral agents are the 
major causes of acute diarrhea where antimicrobial therapy plays a limited role. 
The above situation is very much similar with some other research findings in 
the neighboring country. In India, antibiotics were prescribed to 75% of pedia-
tric patients for treating diarrhea [43]. However, in certain diarrheal diseases 
require appropriate antibiotics in addition to nutritional and fluid therapy. Iden-
tification of patients who need antimicrobial therapy depends on epidemiologic, 
clinical, and laboratory support. Vomiting and watery diarrhea in a child less 
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than 2 years of age is generally expected to represent viral gastroenteritis and 
hence do not need antimicrobial therapy. A full discussion of antimicrobial 
therapy for gastrointestinal tract infections was found in other published reports 
[44] [45] [46]. 

Probiotics have progressively gained a significant market share for the treat-
ment of pediatric diarrhea. Current study found 26.4% patients were prescribed 
probiotic with other medications for their diarrhea treatment which supported 
by many study findings in some other countries [47] [48] [49]. Therefore, safety 
properties and proven efficacy are required for marketing of probiotic products 
[50]. In addition, the term “probiotic” is not always properly used and the in-
formation about specific probiotic products and the strains contained in the 
products is not comprehensive [51]. In addition to rehydration therapy, probio-
tics come out as a safe and beneficial option for shortening the duration of di-
arrhea and reducing stool frequency in acute situation. Still, more research is 
required to guide the use of particular probiotic regimens for the specific patient 
groups [52]. 

The limitation of this study was it did not investigate whether the patients 
have any special reason for diarrhea which can be solved only by ORS where use 
of antibiotics and probiotics are redundant. Therefore, further study may be 
needed to determine whether antibiotics and probiotics are really required to in-
fluence on the prescribing habit of anti-diarrheal drugs. Current study didn’t 
cover the qualitative and quantitative investigation of the microbial content of 
the probiotic preparations in this trial because the objective of this study was to 
carry out a field trial on commercially available probiotic products prescribed by 
the psysician. Another drawback of the present study was small number of sam-
ples from single center. So, if any study wants to produce more and more valued 
conclusion then it should be carried out over large number of samples from dif-
ferent regional part of country. In spite of these limitations, I hope this study will 
play an important role to understand about the current status of probiotics for 
treating childhood diarrhea in Bangladesh. 

5. Conclusion 

The results of the present study showed that ORS is the corner stone for treating 
childhood diarrhea in Bangladesh. In many cases, antibiotics are overused or 
misused and often given without professional justification on for treating diarr-
hea. Current study observed high rates of antibiotic utilization during the treat-
ment of diarrhea in pediatric patients. These findings suggested for the need of 
combined interventions using expert counseling and education targeted to the 
clinical conditions and classes of antibiotic for which inappropriate usage is 
most common. Use of probiotics for treating childhood diarrhea is increasing 
and according to these findings, now more than cases thirty percent prescrip-
tions contain probiotics with other anti-diarrheal drugs. It is expected that this 
investigation will be helpful for treating childhood diarrhea with more perfec-
tion in drug assortment and benefit to the patients. 
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