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noninflammatory diarrhea in hospitalized children aged
2-10 years
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ADsiract Objective: Diarrhea is the second leading cause of death in children. Therefore, the aim of this study was

~ toinvestigate the effect of probiotics in the treatment of acute noninflammatory diarrhea in children aged
2-10 years in the Pediatric Ward of Hajar Hospital in Shahrekord.
Methods: This clinical trial was performed on 184 children with diarrhea. Eighty-six children were
randomly assigned to the KidiLact probiotic group and 87 ones to the control group. Patients’ demographic
information, symptoms, and other variables were recorded in a checklist. The data were analyzed by SPSS
version 16 (Chicago, IL) using Chi-square and independent t-test.
Results: The mean frequency of diarrhea in the 2™ and 4% days (P < 0.001), duration of fever (P = 0.01),
duration of diarrhea (P < 0.001), and duration of hospital stay (P = 0.001) were significantly lower in the
probiotic group than those in the control group. The frequency of recovery in the 2™ (P = 0.013) and
4% (P < 0.001) days was significantly higher in the probiotic group than that in the control group. There was
no significant difference in the frequency of dyspepsia between the patients of the two groups (P = 0.331).
Conclusion: Probiotics are effective in the treatment of acute noninflammatory diarrhea in children aged
2-10 years and can be used as a safe treatment alongside the standard treatment.
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INTRODUCTION Dehydration, fever, diarrhea, dysentery, and vomiting

are common complications of the disease.”! Therefore,

Diarrhea is the second leading cause of death in children appropriate therapeutic measures are needed to improve

under the age of 5 years in the world, and 1.7 million of  ¢he morbidity and reduce the mortality of these children.
the children develop it each year, 525,000 of whom die."

In the treatment of acute noninflammatory diarrhea
In acute noninflammatory diarrhea in children, the small

in children, unnecessary interventions such as the

or large intestine may be affected, which is often caused  ,qministration of antibiotics should be avoided. This is

by Shigella, Escherichia coli, Neuroviruses, Rotavirus, Giardia because, in addition to eliminating intestinal microbiota,

lamblia, Cryptosporidium parvum, and Entamoeba histolytica.
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they increase drug resistance.’ Being cost-effective,
treatments should also have the least possible cost to the
patient.P! Different treatments for this condition have been
suggested, most important of which are fluid therapy,
antipyretics, and if necessary, antiparasitic and antimicrobial
drugs and probiotics. Probiotics are one of the treatments
of choice for some infections.! Probiotics are a product
that contains viable and specific microorganisms in
sufficient quantities to modify the microbial flora through
localization or colonization in the host body, and thus
produce beneficial health effects for the host.” However,
there are still a lot of ambiguous aspects about probiotic
treatments for gastrointestinal problems and their dosage,
safety, and efficacy which are being debated.® Considering
that childhood is a developmental stage and infectious
diseases should not delay it, gastrointestinal microbiota
should be at its normal level, and also due to antibiotic
inactivity on viral pathogens that are among important
causes of acute diarrhea in children, examination and
identification of other treatments for controlling diarrhea
and its complications seem to be necessary.”! Therefore,

the present study was conducted to investigate the effect
of probiotics in the treatment of children’s diarrhea.

METHODS

This study was performed as a double-blind clinical trial
on 174 children with noninflammatory acute diarrhea who
referred to Hajar Hospital in Shahrekord, Southwestern
Iran, between 2016 and 2017. The sample size was
determined based on similar studies in this field and a
sample size calculation formula.'!"! Finally, the patients
were divided into two groups of 87 controls and 86
probiotics [Figure 1].

Consort study

The children were selected from among eligible ones
in the study population by convenience sampling.
Inclusion criteria included being a child, suffering from
noninflammatory acute diarrhea, and providing consent
to participate in the study. Fever above 38.5°C, severe
dehydration, diarrhea, severe malnutrition, recent use of

Patients (190)

— | Patients excluded from the study (6)

v

Having no proper with inclusion criteria
(5 patients), having no satisfaction to
participate in the study (1)

Randomization

(184)
l [ Allocated ] l
Control group Probiotic group(92 patients)
(92 patients) All received the
intervention
Missing patients Missing patients
in the follow -up or leaving [ Follow-up ] in the follow-up
by their satisfaction or leaving by their
(5 patients) satisfaction
Not to participate in the (6 patients)
study (0 patient)
[ Analysis ]
Analyzed (87patients) Analyzed (86 patients)

Figure 1: Frequency of samples in the probiotic and control groups
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antibiotics or anticoagulants, complications (not observed
in our study), and immunodeficiency were considered
exclusion criteria.

In this study, all the principles of the Helsinki Declarations were
observed and the code of ethics by number of IR SKUMS.
REC.1397.27 was obtained from Shahrekord University of
Medical Sciences. Furthermore, the parents of all children
provided informed consent for their children’s participation in
the study. The intervention group received probiotic treatment
daily in a sachet of Kidil.act, for up to 5 days if symptoms
persisted and placebo was given to the control group.

For both groups, treatment protocol (fluid therapy) was also
performed."” Follow-up of the treatment procedure was
performed daily by asking the mother about the persistence
of diarrhea, the number of daily stools, the improvement
of the child’s appetite, and the fever by the researcher, and
all information were recorded in the checklist for each child
separately. In this study, the physician and the patient were
blind to grouping, and the study was double-blind. Kidil act
is a probiotic compound for children over the age of 2 years
that contains high levels of seven beneficial bacterial strains,
including the children-specific strain Bifidobacterium infantss,
along with the fructooligosaccharide (contributing to the
growth and activity of probiotics), and its formula has
been specially developed for children so that they can use it
easily. Other key ingredients are: B vitamins, maltodexttin,
lactose, avocil, magnesium stearate, and talc. Probiotics in
this product include Lactobacillus casei, Lactobacillus acidophilus,
Lactobacillus rbamnosus, Lactobacillus bulgaricus, B. infantis,
Bifidobacterium brevis, and Streptococcus thermophilus. All
patients’ information including demographic characteristics
and paraclinical symptoms was recorded in the checklist.
Data analysis was performed using Chi-squate test and
independent £test to analyze qualitative data and compare
the quantitative data of the two groups, respectively. Due
to the absence of establishing primary assumptions such as
normal distribution, the Mann—Whitney parametric test was
used. All tests were performed at a significance level of 5%.

RESULTS

Regarding gender, 93 (53.8%) were male and 80 (46.2%)
were female, with no significant difference between the
two groups (P = 0.707). The mean age of the participants
was 5.78 * 1.96 years. The mean and standard deviation
of age were not significantly different between the two
groups (P = 0.559).

In addition, the mean frequency of diarrhea on the 2" and
4™ day (P < 0.001), the mean duration of fever (P = 0.01),

the mean duration of diarrhea (P < 0.001), and the
duration of admission (P = 0.001) were significantly
less in the probiotic group than those in the control

group [Table 1].

There was no significant difference in anorexia among the
patients in both the groups (P = 0.331). On the other hand,
the frequency of recovery on the 2™ day was significantly
higher in the probiotic group than that in the control
group (19.8% vs. 6.9%) (P = 0.013), and the frequency
of recovery on the 4™ day was significantly higher in the
probiotic group than that in the control group (95.3% vs.
58.6%) (P < 0.001) [Table 2].

DISCUSSION

The aim of this study was to investigate the effect of
probiotics in the treatment of acute noninflammatory
diarrhea in hospitalized children aged 2-10 years. In the
present study, the mean frequency and duration of diarrhea
were significantly less in the probiotic group than those in
the control group. In this regard, a study on investigating
the effect of probiotic yeast (Saccharomyces boulardiiy on
acute diarrhea in children showed that the administration
of this yeast after the 2" day caused a significant reduction
in the frequency and duration of diarrhea. Therefore, this
treatment can be deemed effective for acute diarrhea in
children."’!

In a study by Billoo ez 4., probiotics caused a significant
reduction in the duration and frequency of fecal

Table 1: Mean and standard deviation of diarrhea frequency,
duration of diarrhea, duration of fever, and duration of
hospital stay in the two studied groups

Variable Group Mean+SD P

Frequency of diarrhea on day 2 Probiotic 23.2+48.7 <0.001
Control 45.2+09.9

Frequency of diarrhea on day 4 Probiotic 46.1£8.2 <0.001
Control 48.2+71.4

Duration of fever (day) Probiotic 93.0+3.2 0.01
Control 87.0+64.2

Duration of diarrhea (day) Probiotic 11.1£32.3 <0.001
Control 7.1+43.4

Duration of hospital stay (day) Probiotic 54.0+33.2  <0.001
Control 62.0£64.2

SD: Standard deviation

Table 2: Frequency of anorexia and rate of recovery in patients
of two studied groups

Variable Probiotic Control Total P
Dyspepsia, n (%)
Day 2 21 (4.24) 27 (0.31) 48 (7.27) 0.331
Day 4 1(2.9) 7 (0.8) 8 (6.4) 0.064
Recovery rate, n (%)
Day 2 17 (8.19) 6(9.6) 23 (3.13) 0.013
Day 4 82 (3.95) 51(6.58) 133 (9.76) <0.001
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excretion without causing any side effects in children aged
2-12 years." In another study by Canani e 4/. to investigate
the effect of probiotics in 571 children with diarrhea in Italy,
the mean duration of disease in probiotic-receiving children
was 78.5 h which was shorter than that in the control
group (115 h)." In another study, the results showed that
yogurt alongside L. rhamnosus GG and Bifidobacterinm lactis
could reduce the duration of antibiotic-induced diarrhea.'"
In a study by Zhao ez al., 240 children with Helicobacter pylori
infection were studied each in two groups of 120.

The recovery rate of H. pylori infection in one of the
groups was 75.8% (91 out of 120 patients) and in the
other group 85% (102 out of 120 patients), without
any significant difference. However, diarrhea during the
treatment was significantly less in the probiotic group.
Besides, all of the studies are consistent with the results
of our study."” In the present study, the mean durations
of fever and hospital stay were significantly less in the
probiotic group than those in the control group. While in
the study of Grenov e/ al., the use of probiotics to treat
acute diarrhea in children did not affect the length of
hospital stay, a significant difference was observed in the
duration of diarrhea in outpatient treatment between the
two groups.!"”l

In the study of Grandy which was carried out on
children hospitalized for acute diarrhea, the total
duration of diarrhea in children given Saccharomyces
decreased significantly, and this probiotic could reduce the
durations of the disease and the fever by 41.4% and 73%,
respectively."” In our study, the mean duration of fever in
the probiotic group was significantly lower than that in the
control group (2.3 vs. 2.64 days). The results of a clinical
trial also indicated that synbiotics as a probiotic reduced
the duration of fever due to bacillary dysentery in children
but did not affect the duration of admission.” In another
study, similar results were obtained, as the use of probiotic
in 1-23-month-old children could reduce the fever caused
by Rotavirus, but there was no difference in the duration
of hospital stay between the intervention and control
groups."” It can be argued that the type of microorganism
causing the disease, and the quality of care performed can
affect the course of the treatment and thus the results.
There was no significant difference in the incidence of
dyspepsia between the patients of the two groups.

In two studies, Ashraf ¢z a/. and Shafaghi ez a/. who
investigated the effects of probiotics on Shigella and H.
Pylori observed that these compounds could reduce anorexia
and other symptoms.**? On the other hand, the frequency
of recovery was significantly higher in the probiotic group

than that in the control group. In other studies in this
field, the use of probiotics has been reported to increase
the rate of recovery in children with diarrhea.l'”*]
Probiotic treatments can prevent the growth of yeasts and
pathogens by inducing changes in the environment and
tissue pH as well as producing antimicrobials, and they
can also be effective in the treatment and prevention of

5.2l Probiotics can also

the recurrence of their symptom
reduce the activity of pathogenic agents by stimulating the
local immune system and increasing immunoglobulin A and
mucus trophic activity."**"?! On the other hand, the use of
probiotics in patients also has its own particular conditions.
For example, their use in immunology compromised
patients who may be atincreased risk for probiotic sepsis.
Bacteremia was also observed in children and adults who
had taken probiotics for therapeutic use or by bacteria
such as Lactobacillus in several other studies.”” In addition,
milder complications such as bloating, abdominal pain,
rash, increased mucus, chest pain, and constipation were
also reported by an interventional study.P”! Therefore,
necessary precautions should be taken to prevent sepsis
and death of children.

CONCLUSION

Probiotics are effective in the treatment of acute
noninflammatory diarrhea in children aged 2—10 years, and
they are used as a safe and inexpensive treatment alongside
the standard treatment. In future studies, it is necessary to
investigate the type of microbes that cause acute diarrhea
in order to obtain a clearer picture to generalize and apply
the results of the study.
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