
INTRODUCTION

Diarrhea, characterized by more loose or liquid bowel 
movements, is often associated with an increase in the 
number and amount of stools. The World Health Organiza-
tion (WHO) defines diarrhea as a health disorder involving 
3 or more loose or fluid bowel movements per day lasting 
for more than 2 days.1 Among the therapeutic agents for 

A Double-Blind, Randomized, Active Drug Comparative, 
Parallel-Group, Multi-Center Clinical Study to 
Evaluate the Safety and Efficacy of Probiotics (Bacillus 
licheniformis, Zhengchangsheng® capsule) in Patients 
with Diarrhea

Jun Heo, Sung Kook Kim, Kyung Sik Park1, Hye Kyung Jung2, Joong Goo Kwon3, Byung Ik Jang4

Department of Internal Medicine, Kyungpook National University School of Medicine, Daegu, Department of Internal Medicine Division of 
Gastroenterology, Keimyung University School of Medicine1, Daegu, Department of Internal Medicine, Ewha Womans University School of 
Medicine2, Seoul, Department of Internal Medicine, Catholic University of Daegu School of Medicine3, Daegu, Department of Internal Medicine, 
Yeungnam University, College of Medicine4, Daegu, Korea

Received November 19, 2013. Revised January 8, 2014. 
Accepted February 4, 2014.
Correspondence to Sung Kook Kim, Department of Internal Medicine, 
Kyungpook National University Hospital, 130 Dongdeok-ro, Jung-gu, Daegu 
700-721, Korea.  Tel: +82-53-200-5517, Fax: +82-53-200-5505, E-mail: 
skkim@knu.ac.kr

Financial support: This work was supported by funds from the Aju Pharm. 
Co., Ltd.  Conflict of interest: None.

ORIGINAL ARTICLE

Background/Aims: Bacillus Licheniformis , a probiotic used in the treatment of diarrhea, has been shown to suppress the 
growth of pathologic bacteria. This study was performed to assess the therapeutic efficacy and safety of Zhengchangsheng® 
(Bacillus Licheniformis) in comparison with another probiotic, Bioflor® (Saccharomyces Boulardii) for the treatment of diar-
rhea. Methods: Patients with diarrhea (n=158) were randomized to receive Zhengchangsheng® or Bioflor® for 5 days. The ex-
istence or non-existence of formed feces, changes in daily stool frequency, improvement of subjective symptoms, and changes 
in the severity of diarrhea were compared. Results: Of the 158 full analysis set (FAS) patient population, 151 patients com-
prised the per protocol (PP) analysis. The rates of recovered to formed feces in the Bacillus and Saccharomyces groups were 
91.0% vs. 95.0% in the FAS (P=0.326) and 90.5% vs. 96.1% in the PP analysis (P=0.169), respectively. The mean duration of diar-
rhea changing to formed feces was 3.15±1.10 days in the Bacillus  group and 3.22±1.01 in the Saccharomyces group (P=0.695, 
FAS). The frequency of defecation, subjective symptoms, and degree of severe diarrhea were improved in both groups, how-
ever, there were no statistically significant differences between the 2 groups. Analysis of the 95% confidence intervals for the dif-
ferences in the rate of recovery to formed feces between the 2 groups met the criteria for non-inferiority of Bacillus compared 
to Saccharomyces. No significant adverse events were observed during the study period. Conclusions: Zhengchangsheng® is 
not inferior to Bioflor® in therapeutic efficacy and is a safe and useful therapeutic agent for the treatment of diarrhea. (Intest 
Res 2014;12:236-244)
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diarrhea, probiotics have been used for preventing and 
treating diarrhea through amechanism involving interac-
tions between immune cells and intestinal flora present in 
the intestinal mucosal barrier.2 Probiotics are effective and 
less invasive and lower in cost than other therapeutic op-
tions, with the added benefit of preventing the destruction 
of healthy intestinal flora. The results of several clinical trials 
have proven that probiotics were effective in the manage-
ment and prevention of infectious enteritis, antibiotic-related 
diarrhea, travel-related diarrhea, and IBS.3-7 The Lactobacil-
lus species of gram-positive bacteria and the Bacillus  spp. 
microbial strains are the primary micro-organisms used as 
probiotics.8 Zhengchangsheng® (Bacillus Licheniformis) is a 
gram-positive, probiotic bacterial agent originally developed 
in China and approved for use in Korea in 1999.

This double-blind, randomized, multi-center study was 
conducted to assess the therapeutic efficacy and safety of 
Zhengchangsheng® capsules (Bacillus Licheniformis ) as 
compared to Bioflor® capsules (Saccharomyces Boulardii ) 
in patients with diarrhea caused by a wide range of condi-
tions.

METHODS

1. Subjects

This study included patients between 20−75 years of age 
who had formless stools more than 3 times in 24 hours and 
more than 5 times in 48 hours from May 14, 2012−Febru-
ary 1, 2013. Patients with drug hypersensitivity to probiotic 
agents, lactose intolerance, IBD, diarrhea-predominant 
IBS, malabsorption, gastrointestinal bleeding, mechanical 
obstruction in the digestive tract, a history of antibiotic or 
antibacterial drug use within 1 week, and the use of anti-di-
arrheal or anti-spasmodic agents within 1 day were exclud-
ed. Pregnant or breastfeeding women were also excluded. 
Furthermore, investigators excluded patients with severe 
or uncontrollable endocrine or metabolic diseases, such as 
diabetes orthyroid diseases, severe or uncontrollable mental 
disorders, and severe internal and neurologic diseases. Pa-
tients currently under medication or who had participated 
in another clinical trial over the past 2 months were also ex-
cluded.

2. Methods

This study was performed in the Kyungpook National 
University Hospital, Keimyung University School of Medi-

cine, Ewha Womans University Mokdong Hospital, Daegu 
Catholic University Medical Center, and Yeungnam Uni-
versity Hospital in accordance with Good Clinical Practice 
standards after gaining institutional review board approval 
from each institution. Patients with diarrhea who consented 
to participate in the trial were double-blinded, randomly 
assigned to treatment with either an investigational prod-
uct (Zhengchangsheng® capsule [Bacillus Licheniformis 
250 mg], Aju Pharm., Pyeongtaek, Gyeonggi, Korea) or a 
comparator (Bioflor® capsule [Saccharomyces Boulardii 
250 mg], Kuhnil Pharm, Cheonan, Chungcheong, Korea), 
and then followed-up. The experimental group was ad-
ministered 4 capsules (2 capsules Zhengchangsheng® + 2 
Bioflor® placebo capsules), 3 times per day before or after 
meals. The comparison group was administered 4 capsules 
(twice a day [Bioflor® 2 capsules + Zhengchangsheng® 2 
placebo capsules], once a day [Bioflor® 2 placebo capsules 
+ Zhengchangsheng® 2 placebo capsules]), 3 times per 
day before or after meals. Subjects were allowed to take 
medications prescribed before participating in this trial, but 
forbidden to take other probiotics, anti-diarrheal medicines, 
anti-spasmodic agents, antibiotics, antimicrobial agents, gas-
trointestinal stimulants, or anti-cholinergic drugs. The effica-
cy of the medications was evaluated for 5 days by reviewing 
the presence or absence of stool forms, changes in the num-
ber of daily bowel movements, improvements in subjective 
symptoms, and changes in the severity of diarrhea through 
self-administered surveys. Subjects were instructed to stop 
taking their study medications when their stools appeared in 
shape during the 5-days of medication use. Stools from hard 
to slightly spreading shapes were defined as formed feces. 
Stool shapes were evaluated based on the forms (types 1−4) 
in the Bristol Stool Form Scale (Table 1).

Based on a 0−3 scale, the survey assessed 5 items on 
subjective symptoms including abdominal pain, abdomi-

Table 1. Bristol Stool Form Scale

Type* Form of human faeces

1 Separate hard lumps, like nuts (hard to pass)

2 Sausage-shaped but lumpy

3 Like a sausage but with cracks on its surface

4 Like a sausage or snake, smooth and soft

5 Soft blobs with clear-cut edges

6 Fluffy pieces with ragged edges, a mushy stool

7 Watery, no solid pieces, entirely liquid

*Formed feces were defined as type 1–4.
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nal distension, urgency for bowel movements, nausea, and 
vomiting. On the 0−3 scale, absence of symptoms=0, mild 
symptoms/almost no previously unfelt suffering=1, moder-
ate symptoms that did not interfere with daily activities=2, 
and severe symptoms that interfered with daily activities=3. 
The severity of diarrhea was assessed with a 100 mm visual 
analogue scale (VAS). Adverse events (AEs), prevalence, and 
vital signs were compared between the 2 groups to assess 
safety.

Investigators and clinical trial pharmacists instructed 
subjects to take each 1 of the 2 different medicines at a time. 
Subjects were provided with a medication teaching guide in 
order to take an accurate dosage, and asked to return any re-
maining medicine during their next visit. A conformity index 
(%) was calculated with the amount of returned medicine as 
follows: (the amount of medicine taken divided by the total 
amount of medicine to be taken 3 times a day from drug ad-
ministration start to end day) multiplied by 100.

3. Statistical Analysis

This study was designed as a non-inferiority trial to assess 
whether the efficacy of the investigational product was not 
inferior to that of comparator. The equation for obtaining the 
number of required subjects is as follows:

n=
(zα+zβ)

2(pc qc+pt qt)
(ε−(pc − pc)2

Assuming that: (1) the ratio of sample sizes for the investi-
gational product and comparator was λ=1; (2) an allowable 
error limit was ε=0.2, implying non-inferiority between the 2 
groups; (3) predicted rates of symptom improvement were 
P c=0.85 for the comparator and P t=0.85 for the investiga-
tional product; (4) a significance level of α=0.05; and (5) a 
type II error of β=0.10 (Power=90%), the minimum number 
of subjects required in each group was 67. Considering a 
withdrawal rate of 15%, the total number of subjects was 158, 
requiring 79 participants in each group.

Data gathered were mainly divided into a full-analysis-
set (FAS), a per-protocol (PP) set, and a safety set. The FAS 
abided by the principles of an intention-to-treat population 
and included subjects with at least 1 measured efficacy vari-
able among patients administered study medications at least 
once. The PP set comprised subjects that had completed the 
clinical trial according to the protocol, while the safety set 
consisted of subjects administered study medications after 
consenting to participate. Analysis of efficacy was performed 

in both the PP and FAS groups, and an analysis of safety was 
conducted in all subjects who received medications (safety 
group). Regarding data requiring before and after compari-
sons such as vital signs, completers according to the protocol 
(PP group) were analyzed.

1) Analysis of Basic Demographic Data
The data from all subjects were evaluated by therapeutic 

group. Mean, SD, and minimum and maximum values were 
calculated for continuous data, while frequencies and ratios 
were calculated for categorical data. Continuous variables 
were compared by conducting 2 sample t-tests or Wilcoxon 
rank-sum tests, and categorical variables were compared by 
conducting chi-square tests or Fisher’s exact tests. Subgroup 
analyses were performed for variables showing a statistically 
significant difference.

2) Evaluation and Analysis of Efficacy
Investigators analyzed whether the lower bounds of a 

95% CI were greater than a non-inferiority margin of -20% 
in efficacy rates (recovery to formed stools after study drug 
administration was deemed effective) on the 5th day after 
study drug administration between the experimental and 
control groups. The duration of diarrhea changing to formed 
feces after study drug administration was presented as the 
mean±SD, and the difference between the 2 groups was 
compared through survival analysis. Moreover, continuous 
data such as changes in daily stool frequency as compared 
to Day 1 after study drug administration, the amount of 
improvement in subjective symptoms after study drug ad-
ministration, and the difference in the 100 mm VAS score 
indicating the severity of diarrhea after study drug admin-
istration were presented as the mean±SD, and analyzed by 
performing 2-sample t -tests or Wilcoxon rank-sum tests. 
Categorical variables such as the amount of improvement in 
subjective symptoms after study drug administration were 
presented as frequencies and ratios, and analyzed by con-
ducting chi-square tests or Fisher’s exact tests. In addition, 
subgroup analyses were performed on the evaluation results 
of efficacy variables according to the causes of diarrhea.

3) Evaluation and Analysis of Safety
All AEs were compiled from subjects with 1 or more AEs 

and the occurrence rates of AEs appearing before and after 
administration of study medications were calculated. More-
over, AEs appearing after administration of study medication 
were analyzed to determine which represented serious AEs, 
as well as the severity of AEs, the AEs that caused withdraw-
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al, and AEs associated with study medication, all of which 
were compared between the 2 groups. Paired t -tests were 
conducted to compare vital signs between the Bacillus and 
Saccharomyces  groups. Unpaired t -tests or Wilcoxon rank-
sum tests were performed between the 2 groups.

RESULTS

1. Characteristics of Subjects

A total of 158 patients comprising the FAS participated in 
this trial and received either the investigational drug or the 
comparator. There were 78 and 80 subjects in the experi-
mental and control groups, respectively. In the experimental 
group, 4 subjects dropped out (3 cases for violation of inclu-
sion criteria, 1 case for failure to follow-up) and 3 subjects 
dropped out of the control group (3 cases for violation of 
inclusion criteria). This resulted in 74 and 77 subjects in 
the experimental and control groups, respectively, for the 
PP analysis (Fig. 1). There were no significant differences in 
gender, age, formless feces over 3 times during the 24 hours 
before screening, causes of diarrhea, history of medication 
use, or the presence of combined medication between the 2 
groups (Table 2).

2. Efficacy Evaluation

1) Rate of Recovery to Formed Feces
When stool forms were examined from drug administra-

tion start to end day in the FAS analysis, the percentages 

of subjects with confirmed recovery of formed feces were 
91.0% (71/78) in the experimental (Zhengchangsheng®) 
group and 95.0% (76/80) in the control (Bioflor®) group. No 
statistically significant difference was found between the 
2 groups (P =0.326). In the PP analysis, the percentages of 
subjects with formed feces were 90.54% (67/74) in the ex-
perimental group and 96.10% (74/77) in the control group. 
No statistically significant difference was found between the 
2 groups (P=0.169; Fig. 2).

2) Duration for Diarrhea Changing to Formed Feces
A total of 147 subjects among the 158 subjects in the FAS 

group showed the recovery of formed feces after taking 
the investigational drug. According to the FAS analysis, the 
mean duration for recovery (diarrhea changing to formed 
feces) was 3.15±1.10 days in the experimental (Zhengchang-
sheng®) group and 3.22±1.01 days in the control (Bioflor®) 
group. In the PP group, 141 of 151 subjects showed the 
recovery of formed feces. According to the PP analysis, the 
mean duration for recovery was 3.13±1.13 days in the ex-
perimental (Zhengchangsheng®) group and 3.20±1.01 days 
in the control (Bioflor®) group. Although the duration was 
shorter in the experimental group, no statistically significant 
difference was found between the 2 groups (FAS, P =0.695; 
PP, P=0.704). Kaplan-Meier survival analysis was performed 
on the duration for recovery to formed feces in the FAS and 
PP groups. According to the results, the graphed survival 
curves were comparable for the 2 groups. More than 50% of 
patients with diarrhea were recovered on the 3rd day, and 
almost all patients were fully recovered on the 5th day after 

Fig. 1. Flow diagram showing entries and 
withdrawals from the study. FAS, full-analy-
sis-set; PP, per-protocol.
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receiving the investigational drug (Fig. 3).

3) Changes in Daily Stool Frequency
Changes in daily stool frequency compared to Day 1 of the 

administration of the investigational drug were examined 
using subject diaries. Consequently, a consistent decrease 
was identified in daily stool frequency from Day 1−Day 7. 
According to the FAS analysis, the change in daily stool fre-
quency on the day that diarrhea changed to formed feces 
compared to Day 1 was 1.66±2.20 times/day in the experi-
mental group and 1.56±1.77 times/day in the control group. 

A statistically significant difference was detected in both 
groups (both P<0.001), but no statistically significant differ-
ence was detected between the 2 groups (P =0.744). In the 
PP analysis, the experimental and control groups showed a 
change in daily stool frequency of 1.79±2.19 and 1.63±1.75 
times/day, respectively. A statistically significant difference 
was detected in both groups (both P <0.001), however, no 
statistically significant difference was evident between the 2 
groups (P=0.638).

4) Improvements in Subjective Symptoms
Investigators examined improvements in 5 subjective 

symptoms including abdominal pain, abdominal disten-
sion, urgency for bowel movements, nausea, and vomiting 
by comparing Day 1 with Day 6. Statistically significant 
differences indicative of improvements in the 5 subjective 
symptoms were found for both treatment groups in the FAS 
analysis, however, no statistically significant differences were 
detected between the 2 groups (Fig. 4).

5) Difference in the 100 mm VAS Score Indicative of 
Severity of Diarrhea

The difference in the 100 mm VAS used to evaluate the 
severity of diarrhea was 46.05±24.96 mm in the experimental 
group and 53.05±18.02 mm in the control group according 
to the PP analysis. The severity of diarrhea improved in both 
groups and a statistically significant difference was observed 
in the difference in the 100 mm VAS score in each group 
(P<0.001). However, no statistically significant difference was 

Table 2. Baseline Characteristics of Patients (full-analysis-set)

Characteristics Zhengchangsheng® (n=78) Bioflor® (n=80) Total (n=158) P-value

Sex Male 39 (50.0) 37 (46.3) 76 (48.1) 0.637

Female 39 (50.0) 43 (53.7) 82 (51.9)

Age (yr) Mean±SD 36.8±11.7 36.8±10.7 36.8±11.2 0.986

Formless feces over 3 times for 24 hours Existence 71 (91.0) 70 (87.5) 141 (89.2) 0.475

None 7 (8.97) 10 (12.5) 17 (10.8)

Causes of diarrhea Viral diarrhea 14 (18.0) 14 (17.5) 28 (17.7) 0.261

Bacterial diarrhea 0 1 (1.3) 1 (0.6)

Functional diarrhea 0 3 (3.8) 3 (1.9)

Unknown 64 (82.1) 62 (77.5) 126 (79.8)

Previous medication Existence 2 (2.6) 6 (7.5) 8 (5.1) 0.157

None 76 (97.4) 74 (92.5) 150 (94.9)

Combined medication Existence 6 (7.7) 10 (12.5) 16 (10.1) 0.317

None 72 (92.3) 70 (87.5) 142 (89.9)

Values are presented as n (%).

Fig. 2. Recovery rate to formed feces among patients treated with 
Zhengchangsheng® and Bioflor® for 5days. FAS, full-analysis-set; PP, 
per-protocol.
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detected between the 2 groups (P=0.159).

6) Conformity Index
In the FAS analysis, conformity indices were 101.9% in 

the experimental group and 95.7% in the control group, and 
showed no significant difference between the 2 groups.

3. Non-Inferiority Test

In the non-inferiority test for the rate of recovery to formed 
feces, the lower bounds of a 95% CI were -11.9% in the FAS 

analysis and -13.5% in the PP analysis, greater than a non-in-
feriority margin of -20% (Table 3). Therefore, non-inferiority 
was confirmed in the experimental group as compared to 
the control group.

4. Adverse Events

An AE occurred in 1 of the 159 subjects during this clini-
cal trial, and the occurrence rate was 1.28%. No statistically 
significant differences were detected in the occurrence 
rates between the 2 groups (P =0.491). There were no AEs 

Fig. 3. Duration of recovery to formed feces after medication (Kaplan-Meier analysis). (A) Full-analysis-set. (B) Per-protocol analysis.

BA

Fig. 4. Subjective symptom score among patients treated with Zhengchangsheng® and Bioflor® for 5 days. (A) Subjective symptom score on day 1 
and day 5. (B) Differences in subjective symptom scores between day 1−day 5.

BA
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or serious AEs considered to be associated with the study 
drugs. The single observed AE was mild constipation which 
recovered completely without any after effects. This AE was 
considered to be unrelated to the investigational drug. AE-
related care or treatment measures were not taken. No sta-
tistically significant differences between the 2 groups were 
observed in vital signs measured after taking the study medi-
cations.

DISCUSSION

Bioflor® (Saccharomyces boulardii ) is a widely used 
medication that has demonstrated the ability to improve the 
duration and symptoms of acute diarrhea without specific 
adverse reactions in several studies.9-11 This study was a dou-
ble-blind, randomized, multi-center clinical trial conducted 
to identify the effects of treatment with Zhengchangsheng® 
capsules on patients with diarrhea attributable to various 
causes via comparison with a control group treated with Bio-
flor® capsules. The study results revealed that Zhengchang-
sheng® is not inferior to Bioflor®. Moreover, clinically signifi-
cant AEs were not observed in either groups, and the efficacy 
and safety of both treatments were confirmed in patients 
with diarrhea attributable to various factors.

Various effective and beneficial probiotic micro-organisms 
have been used to prevent and manage specific pathologic 
conditions. In theory, the benefits attributable to probiot-
icsare due to the protective effects of the normal intestinal 
flora against disease. The normal intestinal flora have been 
shown to play an important role in preventing invasion by 
pathogens in several in vivo  and in vitro  tests.12 Probiotics 
play positive roles in maintaining and recovering the normal 
intestinal flora. First, probiotics produce H2O2, organic acid, 
bacteriocin, and other defensive compounds as part of a 
protective mechanism. Second, they protect the intestine by 
competing with pathogens in the intestinal mucosal barrier 
for attachment.13,14 Probiotics also compete with pathogenic 
bacteria for nutrients in the gut. Additionally, they may 
degrade toxin receptors.15-17 Furthermore, probiotics can 
stimulate protective mechanisms against bowel diseases via 
interaction with the immune system.18-20

The most commonly used probiotics are Lactobacil-

lus spp. And Bacillus spp. Bacillus licheniformis is a gram-
positive, thermophilic, and spore-forming bacterium com-
monly found in the soil. It has been used in the production 
of other chemical substances including enzymes and 
antibiotics through fermentation processes, and is gener-
ally considered as a non-pathogen.8,21,22 Zhengchangsheng® 
(Bacillus Licheniformis) is a safe, human-derived probiotic 
initially developed in China, and was approved by Korea’s 
regulatory authorityin 1999. Unlike other probiotic agents, 
Zhengchangsheng® inhibits the growth of harmful patho-
gens without affecting the pH of the intestine.23 According to 
the results of in vitro tests performed in Korea using Bacillus 
licheniformis identified in fermented soybeans (chungook-
jang), antimicrobial activities were observed in Escherichia 
coli , Staphylococcus aureus, and Candida albicans.24 Anoth-
er domestic study demonstrated the antimicrobial activity 
of Zhengchangsheng® in major pathogens associated with 
infectious diarrhea including Escherichia coli , Salmonella 
typhi, Shigella sonnei , and others. Moreover, an infection in-
hibition effect was seen in Rotaviru.23 According to a recent 
study from Newcastle University, UK, Bacillus Licheniformis 
demonstrated the ability to disperse biofilms in both gram-
positive and gram-negative bacteria, and extracellular DNase 
(NucB) was proven to take this role.25 Additional studies will 
be necessary in order to further elucidate the mechanisms 
underlying the of antimicrobial activity of Bacillus lichenifor-
mis towards harmful bacteria.

Antibiotics are used to treat a wide range of infections and 
have a significant impact on the intestinal flora. Imbalanced 
intestinal flora generated by the use of antibiotics provokes 
abnormal gut fermentation, and eventually causes clinical 
symptoms including diarrhea. Antibiotic-related diarrhea is 
directly associated with Clostridium difficile infections. The 
prevalence of those diseases is increasing in concert with re-
cent increases in the use of antibiotics. In a recent study that 
analyzed 25 randomized comparative studies on the efficacy 
of probiotics for the prevention of antibiotic-related diarrhea, 
a meaningful decrease in antibiotic-related diarrhea was de-
tected (relative risk=0.43, 95% CI=0.31−0.58, P<0.001). More-
over, 6 randomized comparative studies also showed the 
effectiveness of probiotics in Clostridium difficile-associated 
diseases (relative risk=0.59, 95% CI=0.41−0.85, P=0.005).26

Table 3. Analysis of Non-inferiority in the Full-Analysis-set (FAS) and Per-Protocol (PP) Populations

Zhengchangsheng® Bioflor® Zhengchangsheng® - Bioflor®

FAS analysis The rate of recovery to formed feces, % (95% CI) 91.0 (94.68−97.37) 95.0 (90.22−99.78) (-11.9−3.97)

PP analysis The rate of recovery to formed feces, % (95% CI) 90.5 (83.87−97.21) 96.1 (91.78−100.0) (-13.5−2.38)
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In a previous study of the effectiveness of probiotics in 50 
patients with diarrhea-predominant IBS, a significant im-
provement was observed in the experimental group as com-
pared to the placebo control group (48% vs. 12%, P =0.01), 
and stool density also significantly improved.27 Furthermore, 
a comparative study of 129 patients with IBS-associated 
functional dyspepsia conducted in patients treated with 
either trimebutine or Zhengchangsheng® alone or in com-
bination showed significant improvements and comparable 
results for all 3 groups.28 However, the results from a random-
ized, double-blind, placebo-controlled comparative study on 
the effects of probiotics showed insignificant symptom im-
provement in patients with IBS.29,30 Collectively, these early 
studies suffered from methodological problems including 
small sample sizes and poor patient compliance. Therefore, 
large-scale studies will be required to further investigate the 
usefulness of probiotics in patients with IBS.

There were some limitations in this study. Because this 
trial comprised subjects with the clinical manifestations of 
diarrhea, the results were somewhat inconsistent. Moreover, 
the causes of acute diarrhea varied, as subjects consisted of 
both acute and chronic diarrhea patients. To more accurate-
ly verify the treatment effects of probiotics in patients with 
diarrhea, additional studies will be required to distinguish 
acute diarrhea from chronic diarrhea, or infectious diarrhea 
from non-infectious diarrhea.

In conclusion, Zhengchangsheng® is a probiotic agent 
that has been proven to be clinically effective in treating 
abnormal gut fermentation and diarrhea attributable to 
various causes through both the inhibition of the growth of 
pathogens associated with diarrhea and the normalization of 
intestinal flora functioning. This study was able to verify that 
Zhengchangsheng® was not inferior to Bioflor® in therapeu-
tic efficacy and was a safe and useful therapeutic agent for 
the treatment of diarrhea. Therefore, Zhengchangsheng® is 
expected to be not only clinically effective, but also attractive 
as a therapeutic option due to its exceedingly mild tolerabil-
ity profile.
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