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Protective Effect of Enterococcus faecium SF68 and Saccharomyces boulardii in
Acute Severe Diarrhea in Infants: Randomized Controlled Trial

Fariha Ahmad Khan,' Muhammad Zeeshan Khan,” Abdul Mudabbir Rehan,’ Zoobia Irum,’
Fouzia Perveen,’ Sadia Chiragh’

Abstract
Objectives: This study was done to observe the effect of Enterococcus faecium SF68 and Saccharomyces

boulardii in acute severe diarrhea in infants.

Methods: It was a single blind, randomized controlled clinical trial done in Children Hospital, Lahore. The
infants were selected between 6 months to 12 months of age. All the infants were suffering from acute
diarrhea with severe dehydration. Total 105 infants were selected and randomly divided into three groups
having 35 infants in each group. Infants in group A received standard treatment of diarrhea. Infants in group B
and C received Enterococcus faecium SF68 and Saccharomyces boulardii respectively twice daily for five
days along with standard treatment of diarrhea. All the infants were monitored for five days. The treatment
response was observed in terms of frequency of diarrhea, duration of diarrhea, stool consistency and length of
hospital stay.

Results: The frequency of diarrhea, duration of diarrhea and length of hospital stay were significantly
reduced in both group B and C as compared to group A.

Conclusion: Enterococcus faecium SF68 and Saccharomyces boulardii helped to reduce the stool frequency,
duration of diarrhea, length of hospital stay and also improved the stool consistency in acute severe diarrhea
ininfants.
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Introduction

Diarrhea is defined as “the passage of 3 or more
loose or liquid stools per day or more
frequently than is normal for the individual.” In acute
diarrhea, there is sudden onset of excessively loose

stools > 10ml/kg/day in children less than 1 year of

age and >200 g/24 hours in older children, which
lasts less than 14 days.' The data of World Health
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Organization (WHO) reveal that there are 2 billion
cases of diarrhea throughout the world each year and
1.9 million children under the age of 5 years perish
from diarrhea every year, commonly in developing
countries. The fluid and electrolyte replacement is
primary treatment of diarrhea. Zinc supplements are
recommended along with oral rehydrating salt
(ORYS) in diarrhea as they decrease the duration of
diarrhea. The antibiotic treatment is controversial in
the treatment of diarrhea, but there are certain
infections for which treatment is mandatory.”

Probiotics are live microorganisms, which maintain
a balance between the immune system and gastro-
intestinal tract. They are available in different forms
as tablets, powders and capsules. They have anti-
microbial activity against pathogenic bacteria and
produce compounds which kill the pathogenic bacte-
ria.’ Enterococci are part of the microflora of
intestine of animals and humans. Enterococcus
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faecium SF68 is the probiotic strain that can be used
in the treatment of diarrhea. Saccharomyces boulardii
is included in the yeast familyand it is the principal
probiotic yeast. The S. boulardii can be used in the
management of acute diarrhea as well as antibiotic
associated diarrhea.’ The future studies should be
done to put emphasis on best dosage of S. boulardii in
diarrhea from different causes as some studies did not
specify the dose of S. boulardii in diarrhea from
various causes.” Trials with probiotic Entercoccus
faecium SF68 in humans are limited and results show
variations.

Few studies have been conducted in developing
countries regarding the use of probiotics in diarrhea
and most of the studies have not provided Zn as part
of the treatment. Therefore well designed (rando-
mized controlled trial) RCTs should be done in
developing countries to compare the recommended
treatment of diarrhea i.e. ORS, Zn supplements and
continued feeding, with and without adding probio-
tics.” Most of the studies which have been done on
probiotics included only mild to moderate diarrhea
when there is no dehydration or some dehydration
and the studies which were done on severe diarrhea
showed no beneficial effect.” There is a need to study
the efficacy of probiotics in severe diarrhea in develo-
ping countries. In this study the effect of two different
probiotics i.e. Enterococcus faecium SF68 and S.
boulardii have been evaluated in acute severe diarr-
hea in infants.

Methods

It was a prospective, single blind, randomized contro-
lled clinical trial. The trial was conducted in Children
Hospital, Lahore from July 2016 to November 2016
after being reviewed and approved by Ethical
Committee. The sample was calculated by using 90%
power of study and 5% level of significance. It was
calculated by taking mean+SD of number of
stools/day with standard treatment versus standard
treatment with probiotic in children." According to
this formula sample size was 32. We included 35
infants in each group. The infants with age range of 6
months to 12 months suffering from acute diarrhea
with severe dehydration were included in the study.
Dehydration was severe (more than 10%) when there
was rapid or weak pulse, low blood pressure, sunken
eyes and lack of urine output. The exclusion criteria
were; infants with any chronic disease, typhoid fever,

blood in stools, infant having severe malnutrition and
who have been given probiotics within last 10 days.
Non-probability, purposive sampling was done for
selection of patients. An independent person not
affiliated with this study randomized 105 infants into
three groups of 35 infant in each group through
simple randomisation by using random number list
generated by computer. The person who randomised
the infants also prepared the envelopes in which treat-
ment plan of the infants was present. The parents
received sealed and packed envelopes according to
randomisation list. The serial number of the infants
with name and age was mentioned on the envelopes.
The envelopes were opened, and the infants were put
in their specific groups. In this way treatment plan
was concealed from the researcher until intervention
started. The parents of the infants were kept blind and
they did not know in which group infants were put.
After enrollment, baseline lab investigations i.e.
complete blood count, serum electrolytes and renal
functions tests were done for all infants. In group A,
which was a control group, infants were given only
standard treatment of diarrhea, i.e., ORS, IV fluids
and Zn supplements. Antimicrobial treatment was
only given when needed.” Infants in group B were
given standard treatment as well as probiotic Entero-
coccus faecium SF 68, one capsule every 12 hours for
five days. Contents of capsule were mixed in 20 ml
water for administration.” Infants in group C were
given standard treatment of diarrhea as well as
probiotic S. boulardii, one capsule of 250 mg every 12
hours for five days. Contents of capsule were mixed
in 20 ml water for administration."” The probiotics
were given to the infants as soon as the infants were
able to take orally. The following parameters were
observed: Frequency of diarrhea, Duration of diarr-
hea, Stool consistency, Length of hospital stay. Infant
was defined as recovered from diarrhea when 8 hours
had passed after passage of stool with normal consis-
tency or infant had been discharged.” Stool consis-
tency was classified as normally formed stool, soft
stool, semi liquid and liquid and was graded
according to classification as 1, 2, 3, 4 respectively."
Infant was discharged when he or she was recovered
from diarrhea. If diarrhea was prolonged, infant was
discharged after five days as we had monitored
parameters for five days, but total duration of diarrhea
was noted for which infants were inquired
telephonically daily. The data collected was
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processed by using Statistical Package for Social
Sciences. The data was checked for normal
distribution by Shaprio Wilk test. The data was
normally distributed. Quantitative variables were
presented in mean and SD. ANOVA was used to
analyze the significance between three groups and
post hoc Tukey’s test was used for pairwise compa-
rison between the groups. Qualitative variables were
presented as frequencies and proportions. Chi square
test was applied for qualitative variables. p value
<0.05 was considered significant.

Results

The Table. 1 summarizes the mean + standard devia-
tion of various demographic parameters of all study
groups. The infants were included with age range 6 to
12 months. Mean weight of the patients was in
between 15th to 50th percentile. The Table 2
summarizes the mean+tstandard deviation of
frequency of diarrhea and other associated symptoms
in all study group at the time of admission. Almost all
of the patients had more than ten episodes of diarrhea
per day. The 100 % of patients had stool with liquid
consistency. Figure 1 illustrates the post-treatment
comparison of meantstandard deviation of change in
pattern of number of stools in all study groups over a
period of 5 consecutive days.

The comparison of means of all groups by ANOVA
revealed a significant difference between the group

Table 1: Demographic Data of Patients in all Study Groups

Demographic  GroupA  Group B Group C
data (Control) (SF68)  (S. boulardii)
/Z‘nglz aﬁ‘f‘i“s“ﬁs)) 8644237 864218 93+24
Zlvleeiglti(ggg) 74+093 7414094 7.67+0.85
II:/I(a/lS 24(68.6%) 21(60%) 18 (51.4 %)
Fne‘(‘;j);e 11(31.4%) 14(40%) 17 (48.6 %)
Ruril({;or;aw 14 (40 %) 720 %) 6 (17.1 %)
Uﬂ;a?gea 21(60%) 28(80%) 29 (83 %)

means with a p value 0f<0.001.

The number of stools passed by the infants in group A
was much higher as compared to infants in group B
and group C. The difference was significant between
group A and group B from day 1 (after 24 hrs) to day 5.
The difference was not significant between group A
and group C on day 1 (after 24 hrs) but difference was

Table 2: History of diarrhea and associated symptoms at

the time of admission
History of GroupA  Group B Group C
patients (Control) (SF68)  (S. boulardii)
No. of stool before
treatment of 15 511305 112843.01 11.25+2.91
diarrhea
(mean + SD)
Fever o o o
n (%) 17 (48.6 %) 12 (34.3 %) 19 (54.3 %)
Vomiting o o o
n (%) 29 (829 %) 27(77 %) 31 (88.6 %)

significant between group A and group C from day 2
today 5.
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Figure. 1: No. of Stools After Treatment

Table. 3 summarizes the post-treatment comparison
of mean+tstandard deviation of stool consistencies in
all study groups over a period of 5 consecutive days.
There was significant difference in improvement of
stool consistency among groups. Patients in group B
and group C started passing normal stools earlier as
compared to patients in group A. At day 5, 80 % of
patients had normal stool in group B while 60 % of
patients had normal stool in group C as compared to
23%in group A.

Table. 4 summarizes the post-treatment comparison
of meanstandard deviation of duration of diarrhea in
all study groups. The duration of diarrhea was higher
in group A as compared to group B and group C.
There was no significant difference between group B
and group C in terms of duration of diarrhea.

Table 5 summarizes the post-treatment comparison
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Table 3: Number (%) of patients with different stool consistencies

Stool Consistency Dayl Day2 Day3 Day4 Day5
Group A (control) Normal 3(8.6%) 8(22.9%)
Soft 5(14.3%) 6(17.1%) 9(25.7%)
Semi Liquid 1(2.9%) 7(20%) 5(14.3%) 15(42.9%) 16(45.7)
Liquid 34(97.1) 28(80%) 25(71.4%) 11(31.4%) 2(5.7%)
Group B Normal 19(54.3%) 28(80%)
(SF68) Soft 15(42.9) 23(65.7%) 11(31.4%) 3(8.6%)
Semi Liquid 14(40%) 10(28.6%) 8(22.9%) 2(5.7%) 3(8.6%)
Liquid 21(60%) 10(28.6%) 4(11.4%) 3(8.6%) 1(2.9%)
Group C Normal 1(2.9%) 10(28.6%) 21(60%)
(S. boulardii) Soft 7(20%) 17(48.6%) 13(37.1%) 8(22.9%)
Semi Liquid 7(20%) 9(25.7%) 10(28.6%) 8(22.9%) 5(14.3%)
Liquid 28(80%) 19(54.3%) 7(20%) 4(11.4%) 1(2.9%)
p value of Chi square test 0.001 <0.001 <0.001 <0.001 <0.001
Table 4: Duration of diarrhea (hours) - T
iy 2
Groups N Mean Is)t;lil:;f)ﬁ p value 1 Eh:v.:::
Group A 35 130.37 63.11
(Control) >
Group B 35 54.26 56.36 -
(SF68) =0.001 5
Group C 35 7171 5332 s
(S. boulardii) E 1=
of meantstandard deviation of length of hospital stay '.'E _ !
in all study groups. The length of hospital stay was & ] l J I
higher in group A as compared to group B and group o+ [ i ] b - I
C. There was no significant difference between group
B and group C in terms of length of hospital stay.
Figure 2 illustrates the post-treatment comparison of N
meantstandard deviation of episodes of vomiting in

all study groups over a period of 5 consecutive days.
The comparison of means of all groups by ANOVA
revealed a significant difference between the group
means with a p value of <0.001. The patients in group
B had less episodes of vomiting as compared to
patients in group C atday 1 and at day 2 only.

Figure 3 illustrates the post-treatment comparison of
mean =+ standard deviation of body temperature in all
study groups over a period of 5 consecutive days. The
comparison of means of all groups by ANOVA
revealed a significant difference between the group
means with a p value of <0.001. Body temperature
difference was significant only at day 2 after treat-
ment when the patients in group A had high fever as
compared patients in group B and group C while the
difference was not significant between group B and
group C.

T T T
Group A (Clonlrel)  Group T (JT6R)  Group ©'(5F boully )

Groups

Figure 2: Episodes of Vomiting After Treatment

TableS: Length of hospital stay (days)

Standard

Group N  Mean Deviation ? value
Group A (Control) 35 4.16 1.14
Group B (SF 68) 35 2.18 1.38 <0.001
Group C (S. boulardii) 35 2.9 1.42

Discussion

This study was a single blind randomized controlled
clinical trial carried out in Children Hospital, Lahore.
Protective effects of two different probiotics in acute
severe diarrhea in infants were compared with stan-
dard treatment of diarrhea as well as with each other.
Total 105 patients were selected, and each group had
35 patients. The age of patients was between 6 to 12
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months. This age group was selected as hospitali-
zation associated with diarrhea is common in this age
group.™" The patients were having severe dehydra-
tion at the time of admission and needed I'V fluids. All
the patients were followed for a period of five days.
All the patients received complete intervention. No
patient was dropped from the study after selection.
The patients in group A received only standard treat-
ment of diarrhea and it was a control group. The
patients in group B received standard treatment of
diarrhea as well as probiotic Enterococcus faecium
SF68 and patients in group C received standard treat-
ment of diarrhea as well as probiotic S. boulardii.
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Figure 3: Body Temperature in Study Groups After
Treatment

Randomized controlled trials have been done on the
effect of S. boulardii in diarrhea and most of these
trials showed positive results in decreasing the
duration of diarrhea.""” Another study was done in
Turkey to compare the effect of two probiotics i.e., S.
boulardii and Bifidobacterium lactis in acute diarrhea
in addition to standard treatment of diarrhea in
children. However, in this study, there was no
significant difference in duration of diarrhea and
vomiting in control group and the group in which S.
boulardii was given."” In present study, S. boulardii
was given to patients of group C. There was
significant difference in stool frequency between
group A and group C as stool frequency was reduced
in a group receiving S. boulardii. The mechanism by
which S. boulardii decrease the duration of diarrhea
depends upon the stimulatory effects on the mucosa

of intestine, protective action against inflammation
and inhibitory action of bacterial toxins.”* Studies
on effect of probiotic Entero-cccus Faecium SF68 in
diarrhea in children are limited. One study was done
in Switzerland to evaluate the efficacy of
Enterococcus faecium SF68 in diarrhea and it showed
a decrease in duration of diarrhea in children.”
Another study was done in Italy to assess the efficacy
of five probiotic preparations iin children suffering
from.” Patients were randomly assigned to receive
one of five interventions. The control group received
only ORS. The other four groups were randomly
assigned to receive one of four probiotic preparations
in addition to standard treatment of diarrhea.
However there was no significant difference in
parameters between control group and the groups
receiving S. boulardii and Enterococcus faecium
SF68. This is contradictory to results of present study.
Mechanism of action of Enterococcus faecium SF68
may depend upon the immune system of the body as
one study done on animals showed that this probiotic
stimulated the immune functions of the host as the
group of animals which received the probiotic show-
ed increased fecal IgG and IgA as compared to the
animals in the control group.” In this study, Entero-
coccus faecium SF68 was given to group B. There
was significant difference in stool frequency between
control group and the group receiving Enterococcus
faecium SF68 as stool frequency was reduced in a
group receiving Enterococcus faecium SF68. In
present study both probiotics i.e., S. boulardii and
Enterococcus faecium SF68 decreased the stool
output, duration of diarrhea and length of hospital
stay in infants in acute severe diarrhea. There was no
significant difference in stool frequency, duration of
diarr-hea and length of hospital stay between group B
and group C. Both probiotics also improved the stool
consistency and the percentage of infants forming
normally formed stool was higher in a group recei-
ving Enterococcus faecium SF68 as compared to
infants receiving S. boulardii. At day 5, 80% of
patients formed normal stool in group B while 60% of
patients formed normal stool in group C. There was
also significant difference in vomiting between group
B and group C. The episodes of vomiting at day 1 and
at day 2 were less in a group receiving Enterococcus
faecium SF68 as compared to group receiving S.
boulardii. There are many advantages of this study
like the concealment of allocation of infants into
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specific groups removed the bias. Some infants were
discharged early from hospital, but the direct and
continuous contact with physician maintained the
quality and integrity of results. Like the advantages,
there were some limiting factors of the study; the
nutritional status and body weight of infants varied
because the majority of patients reporting to
government hospitals belong to low socioeconomic
status and general health of infants is very important
in terms of immunity. Moreover, the type of diarrhea
(infective/ non infective) was not taken into account
while selecting infants for study group.

Conclusion

This is the first study which made the comparison of
the effects of S. boulardii and Enterococcus faecium
SF68 in acute severe diarrhea in infants. In
developing countries, the people have less exposure
about the benefits of probiotics. As the children in
develo-ping countries are malnourished having
decreased immunity, adding specific probiotics in
acute diarr-hea will help in early recovery leading to
socio-economic benefits.
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