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The concept of taking probiotic supplementation for better health and improving acute episodes of
diarrhea has been well-known. Several studies have indicated that probiotic supplementation bring
beneficial effects for patients with diarrhea. However, there is a striking lack of evidence on the
supplementation of probiotic products in adult patients with acute diarrhea and prescribing probiotics
for acute diarrhea has been underestimated. A prospective, double-blind, randomized, controlled
clinical trial was conducted in adult patients who visited the study sites at three hospitals (Cipto
Mangunkusumo, Koja and Tarakan Hospital) in Jakarta between 2007 and 2010. The subjects were
divided into 2 groups, that is, the treatment group receiving Lactobacillus spp. product at the dose of 3
× 2 capsules for 7 days and the control group receiving placebo. Statistical analysis was performed
using Statistical Package for the Social Sciences (SPSS) software program. The p value of < 0.05 was
considered significant. The study demonstrated a significant result of faster recovery from diarrhea
1.02 ± 0.48 days sooner than the placebo group (p = 0.018). Greater improvement on clinical outcomes
(frequency of stools, stool consistency, abdominal pain, nausea, vomiting, bloating, headache, fever
and tenesmus) were observed in the group receiving Lactobacillus spp. supplementation; however, the
result was statistically significant on stool consistency only. Combined probiotic supplementation
appears to be a promising therapeutic agent for treatment of acute diarrhea in adults. However, further
controlled clinical studies as well as good storage, handling and distribution is essential to explore the
therapeutic benefit for possible practical clinical application.
Key words: Lactobacillus rhamnosus, Lactobacillus acidophilus, probiotic supplementation, acute diarrhea,
adults.
INTRODUCTION
As one of developing countries with poor hygiene and
sanitation, Indonesia has a considerable morbidity and
mortality rate for diarrheal diseases (Unicef Indonesia,
2012; World Bank-Agriculture and Rural Development,
2012; USAID Indonesia, 2012). Acute diarrhea is one of
the most common diagnoses in daily clinical practice
(Hendarwanto, 1996). It is often a primary sign and
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symptom of gastrointestinal tract disorder which may
cause serious problems both in children and adults. The
symptom ranges from mild and self-limiting to severe,
which may become a common cause of death in
developing countries. Worldwide, acute diarrhea causes
over 5 million deaths per year.
In developing countries, it remains the second most
common cause of death in children. It also causes a
substantial problem in adult patients. With over 600
million international trips being taken annually, the
traveler’s diarrhea in adults would be a special problem.
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Therefore, a prompt and effective treatment to manage
acute diarrhea is critical in reducing the high morbidity
and mortality rate. Furthermore, there are great concerns
on the use of antibiotics in managing acute diarrhea, as
most of infectious diarrhea cases are viral. Inappropriate
use of antibiotics will disturb the gastrointestinal flora,
which may cause a longer duration of diarrhea, greater
side effect and lead to the development of antibiotic
resistance (Manatsathit et al., 2002; Rani, 2002; Field,
2003; Qadri et al., 2005; Oyofo et al., 2002). Thus, oral
rehydration therapy, ongoing fluid replacement and
nutritional support, including prescribing probiotic
supplementation to promote recovery from acute diarrhea
are parts of the core foundation treatment for acute
diarrhea.
The concept of taking probiotic supplementation for
better health and improving acute episodes of diarrhea is
not new. Several studies have indicated that probiotic
supplementation may normalize the gut microflora, which
is an important protection of the host against
gastrointestinal (GI) tract diseases (De Roons and Katan,
2000; van Niel et al., 2002; Tiaskal et al., 1995, 2005;
Reid et al., 2003; Guandalini et al., 2000; Shornikova et
al., 1997; Guerrant et al., 2001).
Other studies have provided evidences that the
supplementation of probiotic products containing
Lactobacillus acidophilus and other Lactobacillus spp has
significantly shortened the duration of diarrhea and
offered faster recovery from diarrhea 1 day sooner in
children and infants (Canani et al., 2007; Agustina et al.,
2007; Sazawal et al., 2006; Hatta et al., 2011; Putra et
al., 2007). Several clinical studies have demonstrated
that probiotic combination of L. rhamnosus and L.
acidophilus (Lacidofil®) as an effective supplement for
various gastrointestinal diseases in children (Foster et al.,
2011). However, many probiotic supplementation studies
have yielded conflicting results, and prescribing probiotics
for acute diarrhea has been underestimated. Moreover,
there is a striking lack of evidence on the
supplementation of probiotic products in adult patients
with acute diarrhea. To our knowledge, this is the first
study in Indonesia that investigated the effect of
combined probiotic agents on acute diarrhea in adult
patients.
The aim of our study was to reveal the beneficial effect
of combined probiotic product of L. rhamnosus and L.
acidophilus (Lacidofil®) on acute diarrhea in adult
patients including shorter diarrhea duration, improved
stool frequency and consistency, as well as improved
abdominal and other symptoms compared to placebo.

hospitals are public hospitals funded by Indonesian government
and Cipto Mangunkusumo Hospital is the top National Referral
Center Government Hospital. Subjects enrolled in our study were
eligible patients who visited the three hospitals during the study
period. The inclusion criteria were: (1) patients with acute diarrhea;
(2) aged 13 to 60 years; and (3) did not have severe complications.
Acute diarrhea was defined as the passing of three or more loose
or watery stools (> 200 mL/h) within a 24 h period, lasting less than
14 days. Patients were excluded from study if: (1) they had a
serious complication (renal failure, metabolic acidosis, severe
dehydration, hypovolemic shock, heart failure, vomiting, anorexia);
(2) had a history of allergy to Lactobacillus spp.; (3) had diarrhea
caused by amoeba, colorectal cancer or tumor; (4) had exclusion
criteria with a proven cause of diarrhea, amoeba, colorectal cancer
or tumor; (5) were taking antibiotic therapy.
The subjects were divided into 2 groups. The first group of 38
patients received oral rehydration salt (Oralit®) and the probiotic
combination product of Lactobacillus spp. (L. rhamnosus and L.
acidophilus) at the dose of 3 × 2 capsules for 7 days. Each probiotic
capsule contained a combination of two strains, that is L.
rhamnosus R0011 (1.9 × 109 CFU) and L. acidophilus R0052 (0.1 ×
109 CFU); while, the other group (n = 37) received oral rehydration
salt and placebo capsule at equal dose of 3 × 2 capsules for 7
days. The subjects received capsules of Lactobacillus spp. or
placebo for 7 days. They were also asked to contact the
investigators if diarrhea recurred in follow-up period of 1 week. The
treatment was administered as early as possible after the informed
consent had been obtained. There was no minimal time interval in
patient between the beginning of the symptoms and the
administration of the Lactobacillus spp. capsules.
Clinical presentation of illness before and after treatment,
including symptoms of diarrhea, abdominal complaints and other
complication were recorded for all the cases. Laboratory
examinations of blood and stool analysis were carried out. Blood
specimens were collected for blood analysis (hemoglobin level,
leukocyte count, hematocrit, platelet count, ureum and creatinine
level) to exclude any complication. Stools were collected from each
subject for routine stool analysis to determine whether the diarrhea
was caused by infectious agents, such as bacteria, amoeba or
fungi. The stool consistency and the severity of diarrheam, as well
as other symptoms (abdominal pain, nausea, vomiting, bloating,
tenesmus, headache and daily activity disturbance) were monitored
throughout the study period and rated on a 4-point scale: no
symptom (0), mild symptom (1), moderate symptom (2), and severe
symptom (3). The symptoms of fever and thirst were self-reported
and recorded as positive and negative results.
Statistical analysis
Data was entered in specific forms (case report forms/CRFs) of
data Epi template. Statistical analysis was performed using
Statistical Package for the Social Sciences (SPSS) software
program to determine the statistical differences between study
groups. Independent t-test was used to determine the mean value
and 95% confidence interval for the duration of diarrhea. The p
value of < 0.05 was considered significant.
Ethical approval

MATERIALS AND METHODS

The study protocol had been approved by the Ethical Review
Committee of Medical Faculty, University of Indonesia

Study subjects and design
A prospective, double-blind, randomized, controlled clinical trial was
conducted at three hospitals (Cipto Mangunkusumo, Koja and
Tarakan Hospital) in Jakarta between 2007 and 2010. Those

RESULTS
A total of 90 patients (n = 45 for each group) were initially
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Table 1. Socio-demographic characteristics of patients receiving Lactobacillus spp. or placebo.

Characteristics
Sex
Male
Female

Lactobacillus Spp (%) (n = 38)

Placebo (%) (n = 38)

P value

15
23

16
22

1.000

32.74±12.65

35±13.58

0.869

Ethnicity
Javanese
Sundanese
Aceh
Batak
Padang
Bugis/Makassar
Timor
Ambon
Betawi
Chinese
Others

18
6
1
4
2
1
1
1
2
1
1

18
5
0
1
2
1
0
0
6
1
4

Type of diarrhea:
Infectious*
Non-infectious

8
36

7
25

Age: Mean ± SD (years)

0.665

0.914

*Infectious diarrhea was defined based on positive laboratory test results revealing the causative infectious agents, such as
bacteria, amoeba or fungi.

enrolled in our study and included in the per-protocol
analysis. However, only 76 patients (n = 38 for each
group) had completed the study, who were included in
the intention-to-treat (ITT) analysis. Socio-demographic
characteristics of our subjects are presented in Table 1.
Both groups were similar with respect to most
characteristics. Most subjects were female, Javanese
and had suffered from non-infectious diarrhea.
The per-protocol analysis indicated that the duration of
diarrhea in group 1 (Lactobacillus spp.) was significantly
shorter than group 2 (placebo) with p-value of 0.018
(Table 2). The results demonstrated faster recovery from
diarrhea 1.02 ± 0.48 days sooner than the placebo group.
The recovery from diarrhea was determined by complete
decline of clinical symptoms (stool consistency, number
of stool and other symptoms such as stomach pain,
vomiting, fever, and lack of appetite). Greater recovery of
stool frequency on day 0 to 3 was also noticed in group 1
(Lactobacillus spp.) than the placebo group; however,
such improvement was not statistically significant (p >
0.05). Better improvement of stool consistency was
observed in group 1 compared to placebo group during
the study period. Although the difference was statistically
significant on day 2 (p = 0.049) and day 5 (p = 0.048), but
no significant differences were observed on the other
days (Table 2).

In Lactobacillus spp. group, there was improvement of
other clinical symptoms comparing day 0 and day 7
significantly (p < 0.001) (Table 3). Faster improvement on
some clinical outcomes were observed in group 1
(Lactobacillus spp.) than the placebo group when
comparing the complaints on Day 0 and 7. Only the stool
consistency in Lactobacillus spp. group was improved
faster than in placebo group significantly (p = 0.022)
(Table 3). No serious adverse events was found both in
Lactobacillus spp. group and the placebo group.
DISCUSSION
Most of our study subjects were female, Javanese and
had suffered from non-infectious diarrhea. Our findings
seem to be consistent with other studies which also found
acute non-infectious diarrhea predominantly in women.
Conversely, other studies have found inconsistent results
which demonstrated that acute diarrhea is also found in
men
(Supcharassaeng
and
Suankratay,
2011;
Guandalini, 2012). As one of tropical developing
countries, we could expect that there would be more
infectious cases found. However, in this study, we
observed a majority of non-infectious acute diarrhea
cases. In contrast, contradictory results were observed by
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Table 2. Clinical outcome of patients receiving Lactobacillus spp. or placebo.

Lactobacillus spp
(Lacidofil®)

Placebo

2.45±1.60
58.74±38.54

3.47±2.08
83.37±49.83

0.018

Frequency of stools (Mean value ± SD)
Day 0*
Day 1
Day 2
Day 3
Day 4
Day 5
Day 6
Day 7

2.79±0.96
1.53±0.89
1.18±0.61
1.03±0.64
1.08±0.43
1.03±0.54
1.00±0.61
1.00±0.57

3.05±0.87
1.68±1.04
1.26±0.86
0.97±0.72
1.03±0.49
1.00±0.61
0.95±0.40
0.95±0.40

0.215
0.480
0.646
0.736
0.620
0.837
0.659
0.642

Stool consistency (Mean value ± SD)
Day 0
Day 1
Day 2
Day 3
Day 4
Day 5
Day 6
Day 7

1.50±0.51
0.86±0.65
0.47±0.56
0.37±0.55
0.13±0.35
0.06±0.23
0.03±0.17
0.03±0.16

1.68±0.47
1.12±0.77
0.78±0.71
0.37±0.56
0.23±0.49
0.24±0.50
0.15±0.36
0.15±0.36

0.105
0.133
0.049
0.953
0.332
0.048
0.083
0.071

Parameter
Duration of diarrhea
Mean (days) ± SD
Mean (hours) ± SD

p value
per protocol analysis

*Day 0 corresponds to the first 24 h period from the initiation of treatment.

Table 3. Improvement of other clinical outcomes of patients receiving Lactobacillus spp. or placebo.

Parameter
Symptoms
Frequency of stools
Stool consistency
Abdominal pain
Nausea
Vomiting
Bloating
Tenesmus
Headache
Fever (%)
Thirsty (%)

Lactobacillus spp. (Mean ± SD)
Day 0
Day 7
2.79±0.96
1.00±0.57
1.50±0.51
0.03± 0.16
1.53± 0.86
0.13±0.58
1.42±0.95
0.08±0.36
0.82±1.04
0.03±0.16
1.32±0.87
0.16±0.55
0.68±0.87
0.08±0.36
1.13±1.04
0.11±0.39
52.6
5
65.8
28

other
investigators
in
developing
countries
(Supcharassaeng and Suankratay, 2011; Wanke, 2011;
Okeke et al., 2003). Due to the limited coverage of our
study sites, which are the top referral hospitals in our
country, it is not possible to extrapolate our findings as a
representation of overall condition in the population.
Our study demonstrated that supplementation of
combined probiotic product (L. rhamnosus and L.

Placebo (Mean ± SD)
Day 0
Day 7
3.05±0.87
0.95±0.40
1.68±0.47
0.15±0.36
1.82±1.11
0.13±0.41
1.45±0.95
0.05±0.23
1.26±1.11
0.03±0.16
1.21±1.07
0.16±0.55
0.53±0.95
0.000
1.24±1.02
0.05±0.23
36.8
7.9
65.8
18.4

p value
1.000
0.022
0.820
0.570
0.921
0.964
0.615
0.740
0.276
0.271

acidophilus (Lacidofil®) has shortened the duration of
diarrhea 1.02 ± 0.48 days sooner than the placebo group.
Similar result was also observed in other studies and has
been discussed in a meta-analysis on acute diarrhea in
children (De Roons and Katan, 2000; Van Niel et al.,
2002; Tlaskal et al., 1995, 2005; Reid et al., 2003;
Guandalini et al., 2000; Shornikova et al., 1997; Sazawal
et al., 2006). Furthermore, several studies have also
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reported that probiotic supplementation of Lactobacillus
spp. may accelerate healing process leading to the
recovery of acute diarrhea in children and adults (Van
Niel et al., 2002; Tiaskal et al., 2005; Guandalini et al.,
2000; Shornikova et al., 1997; Canani et al., 2007).
Some investigators found that children with acute
gastroenteritis treated orally with the probiotic
combination of L. acidophilus and L. rhamnosus
experienced significantly faster improvement of stool
consistency compared to the control group (p < 0.003).
They demonstrated that improved stool consistency was
observed in 4 ± 2.02 h for children treated orally with
probiotic products and the improvement was observed in
5.45 ± 2.33 h for those without probiotic treatment
(Tlaskal et al., 2005).
Several studies have indicated that Lactobacilli may
bring remarkable recovery of acute diarrhea and
improved clinical outcomes as a result from some
mechanisms, such as by (1) binding the intestinal
mucosa receptors and preventing pathogen adhesion
and invasion to the intestinal epithelium; (2) stimulating
immune response and also (3) producing protective
immunomodulatory effects by increasing Ig A secretion
(Tlaskal et al., 2005; Reid et al., 2003). Moreover, a
systematic review and meta-analysis suggests that
probiotics are associated with a reduction in antibioticassociated diarrhea (Hempel et al., 2012).
In another study, however, the beneficial effect of
probiotic supplementation on the recovery of acute
diarrhea were not observed compared to placebo (Ritchie
et al., 2010). Greater improvement on clinical outcomes
(frequency of stools, stool consistency, abdominal pain,
nausea, vomiting, bloating, headache, fever and
tenesmus) were observed in the group receiving
Lactobacillus spp. supplementation; however, the result
was statistically significant on stool consistency only.
Similar results were found in other studies (De Roons
and Katan, 2000; Van Niel et al., 2002; Tlaskal et al.,
1995, 2005; Reid et al., 2003; Guandalini et al., 2000;
Shornikova et al., 1997).
In contrast, significant improvements were observed in
children with gastrointestinal disease treated with
probiotic supplementation including stomach pain,
vomiting, fever and loss of appetite. Children who
received probiotic supplementation of L. acidophilus had
significant faster recovery than those without the probiotic
(Tlaskal et al., 1995, 2005). No serious adverse event
was found in our study, since acute diarrhea is usually
mild and self-limiting. Moreover, placebo treatment may
bring therapeutic-like effect in 40 to 50% cases. Other
randomized-control trials (RCTs) have also shown similar
results (Guandalini, 2012; Hatchette and Farina, 2011;
Patro et al., 2010).
The limitation of our study includes inadequate
laboratory examination such as stool culture and viral test
to reveal the infectious causative agents of acute
diarrhea, which could not be performed due to limited budget
and facilities; therefore, infections was defined based on

27

history, physical examination and positive laboratory test
results of blood test and routine stool analysis.
Conclusion
Our study has demonstrated the beneficial effect of
combined probiotic supplementation of L. rhamnosus and
L. acidophilus on improving the clinical outcomes of acute
diarrhea and shortening the duration of diarrhea in adult
patients. The results are consistent with the well-known,
reproducible capability of Lactobacillus spp. to shorten
the duration of diarrhea by approximately 1 day.
Combined probiotic supplementation appears to be a
promising therapeutic agent for treatment of acute
diarrhea in adults. However, there is concern that
although probiotics are considered nonpathogenic, it may
be infective when the patient is severely ill or
immunosuppressed. Moreover, some factors should be
considered, including the safety, strain selection, product
stability and formulation. It should always be kept in mind
that probiotic must stay viable to bring the beneficial
effect and its viability is affected by temperature, humidity
and oxygen concentration. The product should also be
delivered in right dose. Lower dose of probiotic in the
market may not provide the beneficial effects as reported
in clinical studies. Therefore, further controlled clinical
studies, as well as good storage, handling and
distribution is essential to explore the therapeutic benefit
for possible practical clinical application.
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