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ABSTRACT 

Background: In the recent decade, ulcerative colitis (UC) as a chronic inflammatory bowel disease has a growing 

incidence and prevalence in the world. Probiotics might be a promising approach to improve ulcerative colitis by 

favorably modifying the gut microbiota. 

Methods: A double-blind, randomized, placebo-controlled, parallel-group clinical trial was conducted on sixty patients 

with mild/moderate ulcerative colitis. Participants were administered either placebo (n = 30) or a multi-strain probiotic 

(n= 30) for 16 weeks. Clinical disease status, via Lichtiger and Mayo questionnaires, was assessed at baseline and after 8 

and 16 weeks of intervention. Fecal calprotectin was measured before and after the study period. Within and between 

groups, comparisons were made using per-protocol (PP) and intention-to-treat (ITT) approaches, and a P-value≤0.05 was 

considered a statistically significant level. 
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Results: Of the sixty patients who agreed to participate in the study, 18 dropped out during the study due to low 

compliance and gastrointestinal complications. The two groups were comparable in baseline variables (P>0.05). During 

the study, the within and between groups’ differences of calprotectin and Mayo scores were not statistically significant. 

Although the mean score of Lichtiger was significantly decreased in the probiotic group during the study period (P = 

0.001), no statistically significant differences compared with the placebo group were seen. 

Conclusion: Our study elucidated that probiotic supplementation does not significantly improve UC patients, which may 

be due to the strain and dose administered. Future research should focus on the best effective strains and doses for 

ulcerative colitis. 

Keywords: probiotic, ulcerative colitis, IBD, clinical trial 
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INTRODUCTION 

Inflammatory bowel disease (IBD), comprising ulcerative 

colitis (UC) and Crohn’s disease is a complex chronic 

inflammatory disorder of the gastrointestinal tract. The 

worldwide incidence and prevalence of IBD are 

continuously growing in recent decades (1). This 

phenomenon may be associated with a conversion of 

lifestyle, which alters the gut microbiome. The crosstalk 

between the gut immune system and the gut microbiome 

is vital for maintaining homeostasis of the GIT, and an 

alteration of composition and diversity of the gut 

microbiota could have a crucial role in the IBD 

pathogenesis (2). 

Unlike CD, which can affect different parts of the 

gastrointestinal tract, UC has a characteristic effect on 

http://www.ffhdj.com/
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the colon (3, 4). Ulcerative colitis is associated with 

genetic factors, dysfunction of intestinal epithelial cells, 

dysfunction of the host immune system, and an 

imbalance of gut microbiota (5). 

The current hypothesis is that the dysregulated 

immune response of the mucosa predisposes it to 

inflammation of the intestines (6). It is not yet clear 

whether these abnormalities are the cause or result of 

UC's severe systemic inflammatory response. However, it 

is well documented that the bacterial microbial flora 

changes in patients with active disease. Current studies 

have reported significant differences in gut microbiota, 

with a particular focus on the effects of pro-inflammatory 

intertype on mucosal layers and disease activity (7). 

Regulation of the gut flora can be done by either 

antibiotics or functional foods. According to the 

European Consensus definition, food can be considered 

functional if it beneficially affects target functions 

beyond basic nutritional effects, either by reducing the 

risk of disease or improving health (8). The global interest 

in functional foods has been on the rise recently (9). It is 

widely acknowledged that probiotics, considered a type 

of functional food, have the potential to assist in treating 

Ulcerative Colitis (UC) as a conventional method. Several 

pieces of evidence have indicated the impact of multi-

strain probiotics on the intestinal microbial flora, 

particularly in cases of dysbiosis where the presence of 

pathogenic bacteria disrupts the normal concentration of 

beneficial flora (10, 11).  The standard treatment for UC 

patients relies on initial treatment with anti-

inflammatory agents such as corticosteroids, biologic 

agents, and 5-aminosalicylic acids (5-ASA), as well as 

symptomatic treatment and hydration with antidiarrheal 

medicine. These treatments are not always credible in 

controlling the clinical course of the disease (12, 13) and 

have some side effects in patients who cannot tolerate 

existing treatments (14). 

As a result, new treatment options are constantly 

being sought. Probiotics are live microbial supplements 

which may affect the host by enhancing intestinal barrier 

function, improving intestinal microbial balance, and 

improving the local immune response (15). 

Probiotics, as a rational option for a positive effect 

on the clinical course of the disease, maintain the normal 

intestinal flora and reduce the existing inflammatory 

processes and increase the function of the epithelial 

defense barrier (16). 

Studies around the world have examined the effect of 

probiotics on modifying intestinal microbial flora and 

their beneficial effects on the host. However, due to the 

diversity of bio drugs in terms of species and dosage in 

existing research, as well as conflicting results, more 

extensive investigations are needed to confirm the 

influential role of probiotics in the treatment and 

alleviation of the complications associated with 

ulcerative colitis (17, 18).The present study was carried 

out to assess the effects of a multi-strain probiotic 

supplement on the disease status and specific 

inflammation index in patients with UC through RCT. 

MATERIALS AND METHODS 

Study design: In this 16-week parallel-group, placebo-

controlled, randomized, double-blind clinical trial, 

ulcerative colitis patients in the mild to moderate stage 

were selected between June 2021 and March 2022 based 

on inclusion and exclusion criteria. The participants were 

recruited from the Inflammatory Bowel Diseases Clinic of 

Gastroenterology and Hepatology Research Center. The 

study was designed based on the CONSORT 2010 

guideline (19). 

Questionnaires of disease symptoms (Lichtiger and 

Mayo score) of patients were obtained at the beginning, 

the middle, and the end of the study. Moreover, stool 

samples were taken from patients at baseline and at the 

end of the study to measure fecal calprotectin. 
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INCLUSION AND EXCLUSION CRITERIA: 

Inclusion criteria: Mild to moderate ulcerative colitis 

patients of both sexes, aged 18 to 65 years. 

Exclusion criteria: Use of antibiotics, probiotics, or 

prebiotics during the last three months and study period, 

being pregnant or lactation. 

Sample size: Regarding the type one error rate α = 0.05 

(Z = 1.96), and 1 - β = 0.80 (Z = 0.84) for detecting an 

effect size of at least Δ=0.75(20) about the impacts of 

probiotic supplementation on improving inflammatory 

variables in UC IBD individuals, 25 subjects were 

determined. For compensating possible attrition, 20% 

additional samples were recruited, in which a final 30 

subjects in each study group or 60 subjects were 

considered for study participation. The Average 

concentration of the "good" flora. 

Randomization and blinding: After reviewing eligibility 

criteria and obtaining written informed consent, patients 

were randomly assigned into two equal groups using a 

random allocation sequence via computer-generated 

random numbers. The random sequence was generated 

by someone not involved in the study using SPSS (SPSS 

Inc., Chicago, IL, USA). The participants were allocated to 

treatment or placebo supplements for four months using 

a simple sampling method. Participants and all 

researchers, including the interviewer, laboratory staff, 

outcome assessors, and data analyst, were blinded to the 

allocation of the supplements until all data analyses were 

completed. The supplements which were assigned A or B 

labels were identical. The producing company pharmacist 

was responsible for delivering the blinded supplements. 

The blinding codes were broken after the statistical 

analyses. 

Clinical assessment of disease status: Clinical evaluation 

was done with the Lichtiger Colitis Activity Index (LCAI) 

and the Mayo score. In the beginning, after two months, 

and at the end of the study, patients were completed 

with disease symptoms using these questionnaires. 

The Lichtiger questionnaire, which is a tool used in 

clinical research to measure and quantify the impact of 

symptoms of UC, included eight questions that ask about 

the number of bowel movements, nocturnal diarrhea, 

blood discharge, fecal incontinence, heart pain, and colic, 

general condition, pain when putting your hand on the 

abdomen, and the anti-diarrheal drugs that the patient 

uses. These eight questions were scored separately; their 

total was considered Lichtiger's score. A score >10 points 

defined severe acute colitis (21, 22). 

The Mayo clinical questionnaire consisted of three 

parts. The first question was about the number of bowel 

movements, the second was about the amount of 

bleeding from the anus, and the third was about the 

physician's opinion regarding the severity of the disease. 

All three questions are scored from zero to three, and 

finally, the sum of these three numbers was considered 

as the Mayo score for each patient (22, 23). 

Laboratory assessment: Fecal samples were taken from 

patients at the beginning and the end of the study (At 

week 16), and a specific inflammatory factor for IBD 

(Calprotectin) was measured by auto analysis method 

(kit: Calperest NG, Lat No: 011895, Eurospital Diagnostic 

Company, Trieste, Italy) for each patient. 

Supplement administration: Probiotics and placebos in 

capsules were produced in the same shape in the Fara 

Daru Fanavar Mehr, Tehran, Iran. They were delivered to 

the patients in compliance with the principles of storage. 

The probiotic product was a Lyophilized Multi-strain 

Probiotic Mixture called Camflor. Each capsule contained 

eight trains, including Lactobacillus casei, Lactobacillus 

acidophilus, Lactobacillus bulgaricus, Lactobacillus 

plantarum, Bifidobacterium longum, Bifidobacterium 

http://www.ffhdj.com/


Functional Foods in Health and Disease 2023; 13(11): 605-615   FFHD    Page 609 of 615 

breve, Bifidobacterium infantis and Streptococcus 

thermophiles (4.5 x1011 CFU for each capsule). The 

placebo included corn starch and maltodextrin in the 

exact shape of probiotic capsules. The capsules were 

stored in a dried place under 20° centigrade. Subjects 

were instructed to ingest two capsules a day in addition 

to their usual medication after dinner and lunch to 

minimize the killing of the probiotics by gastric acid. 

The supplements were delivered to the participants 

for 120 days. In addition, the participants were advised 

not to modify their medication and lifestyle during the 

study. One of the researchers was in weekly contact with 

the participants to address any concerns or side effects 

during the study. Returned tablet counts were used for 

compliance assessment. Non-compliance was defined as 

having more than a 10% missed supplement dose. 

Everyone who was noncompliant or had severe adverse 

effects was excluded from the study. 

Statistical analysis: Recorded data, including outcome 

data and adverse events, were double entered on SPSS 

software Version 18 (SPSS Inc., Chicago, IL, USA). The 

normality of continuous data was evaluated using the 

Kolmogorov-Smirnov test, and the Q-Q plot and data 

were managed for the presence of outliers, violations of 

normality, and missing data. Quantitative 

normally/abnormally distributed data were presented as 

the mean ± standard deviation (SD) or median 

(minimum-maximum) and categorical data as frequency 

(percentage). Participants’ essential characteristics, 

including age, gender, disease duration, location of 

primary diagnosis, and medications in the two groups, 

were compared using independent samples t-student or 

Chi-squared tests. The analyses of primary study 

outcomes were done by both per protocol (PP) for 

participants who completed the intervention with >90% 

product compliance and without severe complication 

and Intention to treat (ITT) for all participants by 

imputing missing value by mean for normally distributed 

data and median for non-normal ones. To test our 

hypothesis that probiotic supplementation may improve 

primary outcomes in IBD patients, intra and inter-group 

changes were compared by paired t-test, Wilcoxon 

Signed Ranks Test, independent t-test (Mann-Whitney U 

for non-normal data), and Repeated Measured ANOVA. 

Sphericity assumption in the repeated measure of the 

Muchly test checked ANOVA, and when it was violated, a 

multivariate approach was adopted. In all tests, a P<0.05 

was considered statistically significant. 

Ethical aspects: The research protocol was approved by 

the Ethical Research Board of the Isfahan University of 

Medical Sciences, Iran (approval number: 

IR.MUI.REC.1399.988). The study was registered in 

clinicaltrials.gov as follows: IRCT20210113050024N2. 

Obtaining informed consent was done by observing 

all the rules of ethics in research for clinical studies, 

including providing complete information, the right to 

withdraw from cooperation, voluntary entry, and ease of 

access to facilitators for the subjects. 

Code availability: After the statistical analysis, the 

blinding codes were provided to the researchers. The 

datasets used and analyzed during the current 

investigation and support data are available upon 

reasonable request. 

RESULTS 

Seventy patients with ulcerative colitis were invited to 

come to this investigation. However, ten subjects were 

excluded because they needed to fulfill the inclusion 

criteria or decline to participate. Of 60 individuals who 

agreed to participate, 18 patients dropped out during the 

study. The most reasons for the attrition were low 

compliance (one in the probiotic group and 8 in the 

placebo group), gastrointestinal complications including 

diarrhea, constipation, and flatulence (2 in the probiotic 

group and 2 in the placebo group), and Anus burning (3 

in probiotic group and 2 in placebo group). See the 

CONSORT flow diagram in Fig.1. 

http://www.ffhdj.com/
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 Figure 1. CONSORT 2010 flow diagram 

At baseline, there were no statistically significant 

differences in age, gender, duration of IBD disease, and 

location of primary diagnosis between the two groups. 

Among medications used by study participants, the 

frequency of 5-aminosalicylic acid (5-ASA) users in the 

probiotic group was significantly more than the placebo 

group (P<0.05) (Table 1). 

Table 1. Baseline characteristics of the two groups (mean values ± standard deviations and number with percentages) 

Variable Groups P-value

Probiotic(n=30) Placebo(n=30) 

Age (Mean years ±SD) 44.7±11.8 44.1±13.6 0.84 

Gender 

N (%) 

Female(n=34) 20 (66.7) 14 (46.7) 0.19 

Male(n=26) 10 (33.3) 16 (53.3) 

disease extension (Mean years ±SD) 7.5±5 8±4.8 0.66 

Location of 

primary 

diagnosis 

N (%) 

extensive colitis 16(53.3) 12(40) 0.43 

Proclitic 6 (20) 5 (16.7) 

Recto sigmoiditis 8 (26.7) 13 (43.3) 

Medication 

N (%) 

Immunomodulators 10 (23.25) 5 (15.63) 0.11 

Biologics 4 (9.3) 6 (18.75) 0.32 

5-aminosalicylic acid 29 (67.45) 21(65.62) 0.03* 

Derived from Independent sample t-student and Chi-square tests. 
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The Wilcoxon Signed Ranks Test showed that although 

fecal calprotectin was decreased during the study in both 

groups, the within groups’ reductions were not 

statistically significant, and the differences between the 

two groups were not also significant via both ITT and PP 

analysis (Table2). 

Table2. The impacts of Probiotic/Placebo supplementation on fecal calprotectin in patients with ulcerative colitis 

Group Fecal Calprotectin Levels(mg/kg) Pwithin groups*(PP**) Pbetween 

groups*(PP**) Before study After study 

Probiotic 

    Mean ±SD 

    Median (Min-Max) 

221.9±535.7 

34.6(0-2468) 

186.5±314 

24(2-1026) 

0.29(0.094) 

0.47(0.23) 

Placebo 

    Mean ±SD 

    Median (Min-Max) 

188.6±323.5 

30(0-1313) 

132.4±235.7 

25.8(0-1131) 

0.93(0.9) 

Derived from Wilcoxon Signed Ranks Test 

*P-value extracted from Intention to treat analysis; **P-value extracted from per-protocol analysis.

The mean score of Lichtiger was significantly decreased 

in the probiotic group (P = 0.001) by ITT analysis during 

the study period. However, the observed changes from 

baseline were not statistically different in the two groups 

(Table 3). 

 Moreover, the rectal bleeding, assessed by the clinical 

Mayo scale, revealed no significant differences within 

and between the two groups (Table 4). 

Table 3. The effects of probiotic/placebo supplementation on the disease status (from Lichtiger questionnaire) in patients 

with ulcerative colitis 

Group Time *Ptime *Ptime*group *Pgrou

p 
At first 

(n=60) 

At 8 weeks 

(n=43) 

At 16 weeks 

(n=42) 

Probiotic (Mean±SD) 4.3±2.4 4.4±1.9 3.1±1.4 0.001 0.62 0.66 

Placebo (Mean±SD) 4.7±4.2 3.6±2.3 2.7±1.6 

0.14 
**P-value 0.65 0.14 0.37 

The analysis has done based on Intention-to-treat (ITT) 

*Derived from Repeated Measured ANOVA test; **Derived from Mann-Whitney U test.
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Table 4. The effects of probiotic/placebo supplementation on rectal bleeding assessed by Mayo scale in patients with 

ulcerative colitis. 

Group Time *Ptime *Ptime*group *Pgroup

At first 

(n=60) 

At 8 weeks 

(n=43) 

At 16 weeks 

(n=42) 

Probiotic (Mean±SD) 2.1±1.3 2.0±1.4 1.8±1.1 0.17 0.79 0.99 

Placebo (Mean±SD) 2.2±2.2 2.1±2.0 2.0±1.9 0.11 

**P-value 0.93 0.82 0.66 

The analysis has done based on Intention-to-treat (ITT) 

*Derived from Repeated Measured ANOVA test; ** Derived from Mann-Whitney U test.

Subgroup analysis was done based on the type of 

medications used to control its possible confounding 

effect. The data analysis demonstrated no changes in the 

results in 5-ASA users and not users. No, severe adverse 

effect has been reported from the participants. 

DISCUSSION 

Functional foods are described to natural or processed 

foods that provide positive effects on the health through 

optimizing the capacity of the immune system, as well as 

alterations in the hemostasis of biochemical parameters 

and neuronal functions. Functional foods including 

nutraceuticals, prebiotics, probiotics, and synbiotics have 

been studied to improvement of some chronic diseases 

in the past 2 decades (24, 25), There is high discrepancies 

about the adverse effects of probiotics in different 

studies which may be due to schedules across studies 

know the safety and effective doses of this functional 

food. 

This study was a prospective, placebo-controlled, 

double-blind study to assess the efficacy of a multi-strain 

probiotic agent including Lactobacillus 

casei, Lactobacillus plantarum, Lactobacillus 

acidophilus, Lactobacillus bulgaricus, Bifidobacterium 

longum, Bifidobacterium infantis, Bifidobacterium 

breve and Streptococcus thermophiles (4.5 ×1011 CFU for 

each capsule) in patients with mild/moderate UC. 

The main finding in present study was that despite 

the slight improvement in Lichtiger score, this agent has 

no significant effect in treating UC patients compared 

with a placebo. 

During the last 20 years, the treatment of IBD with 

probiotics has been suggested in some studies (26). 

Probiotics may modulate the immune system by 

enhancing mucosal barrier function or T cell responses, 

increasing the anti-inflammatory factor interleukin, and 

decreasing pro-inflammatory cytokines. However, there 

is still little convincing data regarding probiotics in 

ulcerative colitis (27). On the other hand, there is some 

evidence which has shown that probiotics may be 

responsible for excessive immune stimulation in 

susceptible individuals (28). The reported evidence of 

conventional probiotics is vary depending on the dose 

and strain of the probiotics administered and the stage 

and type of disease (29). In our study, the attrition due to 

complications of the intervention in the probiotic group 

was almost the same as in the placebo group and no 

severe side effect was seen during the intervention with 

probiotic or placebo. However, the non-compliance in 
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the placebo group was notable, possibly attributed to the 

higher satisfaction reported by patients who consumed 

probiotics.  

The novel approach to selecting the next generation 

of probiotics for each disorder may help us unlock further 

benefits. For example, it has been understood 

that Faecalibacterium prausnitzii has beneficial effects 

on inflammatory diseases like ulcerative colitis. Future 

studies are needed to evaluate which probiotics 

formulations will be effective on specific humans’ health 

and disease (30). 

Moreover, it has been shown that some of the 

functional foods like curcumin and extra virgin olive oil 

have the potential of anti-inflammation and may be 

beneficial in the treatment of ulcerative colitis as a 

complementary medicine (31). 

More interventional studies will provide an 

integrated dietary strategy with the selected probiotic 

strains for modulating the gut microbiota and making 

improvement in clinical practice. 

Limitation: The high loss to follow-ups due to non-

compliance in the placebo group and the occurrence of 

gastrointestinal adverse effects in both groups were the 

predominant limitations in this study.  

Strength: In this study, the discrepancies in the 

composition of the probiotic and placebo groups were 

minimized because of the excellent definition of the 

population by the inclusion and exclusion criteria. Also, 

the sampling method and data collection processes in 

this study cause the quality of the study and the 

generalizability of the findings. Moreover, most studies 

on the effects of probiotics on IBD patients have been 

focused on questionnaire data. This is one of the limited 

studies in which both lab data and questionnaire data 

have been reported. 

CONCLUSION 

Our study elucidated that although this probiotic agent, 

has had a scanty improvement in clinical status and 

patient satisfaction, it does not have a considerable 

effect on ulcerative colitis improvement. 

Future research should focus on the best effective 

strains and doses for ulcerative colitis management. 

Metagenomics studies may help to identify specific 

probiotic strains with biological effects. The possibility of 

combining the best next generation probiotics with 

synergistic effects may be an exciting future alternative 

to the current pharmacological treatment for patients 

with UC. Also, the functional foods which have anti-

inflammation effects can be present as a complementary 

medicine for UC patients. 

Abbreviations: IBD: inflammatory bowel disease, UC: 

ulcerative colitis 
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