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Introduction  
The prevalence of ulcerative colitis (UC) has been increasing in recent decades, 

affecting approximately 136/100,000 individuals in Australia (Gibson et al. 2014, 

p.599). This chronic, relapsing, autoimmune disease is characterised by diffuse 

mucosal inflammation of the colon and rectum resulting in clinical symptoms of 

bloody diarrhoea, urgency and abdominal pain (Da Silva et al. 2014, p.9459). 

Genetics and environmental factors such as dietary intake and energy balance are 

thought to influence UC development and progression, however, the aetiology of UC 

remains unknown (Sung & Park 2013, p.994). Apart from being a debilitating 

condition, UC affects family life, work and is estimated to cost the Australian 

healthcare system more than $34.1 million annually (The Economic Costs of Crohn's 

Disease and Ulcerative Colitis, 2007). Currently, the gold standard for maintaining 

remission is 5-aminosalicylates containing compounds, such as mesalazine. It has 

been estimated that mesalazine is able to maintain remission in 60-70% of subjects 

whereas, without medical treatment, remission is maintained in 30-40% of subjects 

after one year (Ford et al. 2011, p.601). There are modifiable risk factors correlated 

with UC development and progression, such as inflammation (Da Silva et al. 2014, 

p.9459), intestinal dysbiosis (Kump et al. 2013, p.2155) and increased intestinal 

permeability (Büning et al. 2012, p.1932). Theories have speculated that dysbiosis in 

UC is triggered by inflammation and diarrhoea disrupting the natural microbiota of the 

colon and this may also contribute to the pathogenesis of UC (Kump et al. 2013, 

p.2155). The human microbiota can modify pro-inflammatory gene expression (Liu et 

al. 2014, p.136), regulate tolerance to self (Brown et al. 2012, p.1097), reduce 

intestinal permeability (Lamprecht et al. 2012, p.1) and produce SCFA for intestinal 

health (Biagi et al. 2010, p.12). Therefore, supporting the health of the 
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gastrointestinal system and correcting dysbiosis may potentially increase remission 

rates in UC. Probiotics are living microorganisms that have the ability to produce 

many heath benefits upon ingestion (Ghouri et al. 2014, p.474). Whereas prebiotics 

is non-digestible dietary fibre that fosters the growth of beneficial bacteria (Thomas & 

Greer 2010, p.1218). The combined administration of probiotics and prebiotics form 

synbiotics, this provides both the bacteria and the required food source (Fujimori et 

al. 2009, p.521). 

 

This literature review evaluates and critiques clinical trials using probiotics and 

prebiotics, alone or concurrently in subjects with UC, to determine their effectiveness 

in maintaining remission.  

 

Methods 
A literature search was performed via Ebsco host and PubMed databases. Only open 

access, full-text articles between January 1999 and March 2016 in English were 

included. The search terms used were “ulcerative colitis”, “inflammatory bowel 

disease”, “remission” and “IBD”. These were then cross-referenced with “prebiotic”, 

“probiotic”, “dietary fibre”, “microbiota” and “symbiotic”, all combinations were 

performed. The inclusion criteria into this review were, human clinical trials of orally 

administrated supplemental forms of probiotics, food sources of prebiotics and all 

studies required to be relevant to maintaining remission.  

 

Results  
The literature search found a total of five RCTs that met the inclusion criteria. Four of 

these studies used different strains of probiotics and one study used prebiotics, no 

study was found using symbiotic intervention. Furthermore, no study included within 

this review used the same strain of bacteria in the intervention group, however, the 

control group within all studies were either taking mesalazine or placebo. Table 1 

outlines all five clinical trials of probiotics and prebiotics in maintaining remission of 

UC. 
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Literature Review 
Probiotics 
A randomised, double-blind, double dummy trial compared Escherichia coli Nissle 

1917 to mesalazine in 327 subjects with UC currently in remission (Kruis et al. 2004, 

p.1617-1623). This 12-month study aimed to evaluate whether 200mg of Escherichia 

coli Nissle 1917 (EcN) taken daily was as effective as 500mg of mesalazine taken 

three times daily in maintaining remission. The intervention used in this study was 

Mutaflor, an enteric-coated capsule containing 2.5-25x109 CFU of EcN. Although this 

study was conducted in 60 hospitals and private settings throughout Europe, a single 

pathologist examined the colonoscopy biopsies, minimising potential human 

inaccuracy. Furthermore, evaluation criteria for assessing relapse and remission 

were well formulated. PP analysis indicated after 12 months relapse occurred in 

40/110 (36.4%) in the EcN group and 38/112 (33.9%) in the mesalazine group, 

resulting in a significant equivalence between groups (P=0.003). EcN is, therefore, 

equivalent to mesalazine in maintaining remission and may be considered an 

alternative treatment.  

 

A randomised, double-blind, placebo-controlled trial compared Lactobacillus 

acidophilus La-5, and Bifidobacterium animalis subsp. lactis BB-12 (Probio-Tec AB-

25) to placebo in 32 subjects with left-sided UC currently in remission (Wildt et al. 

2010, p.115-121). This 12-month study aimed to evaluate if 1.5×1011 CFU 

administrated daily (1.25x1010 of each bacterium) affects remission rates in subjects 

with UC. No significant statistical difference was found between the treatment and 

placebo group. 5 subjects (25%) in the Probio-Tec AB-25 group and 1 subject (8%) in 

the placebo group maintained remission after one year (P=0.37). Additionally, the 

median time to relapse in the Probio-Tec AB-25 group was 125.5 days (11– 391 

days) and 104 days (28– 369 days) in the placebo group, (P=0.683).  

 

A randomised, single centre, open-label trial compared Lactobacillus rhamnosus GG 

(LGG) alone or in combination with mesalazine, to mesalazine in 187 subjects with 

UC currently in remission (Zocco et al. 2006, p.1567-1574). This 12-month study 

included a total of three groups; LGG (18x109 CFU in divided doses), LGG (18x109 

CFU in divided doses) in combination with mesalazine (800mg 3 times daily) and 

mesalazine (800mg 3 times daily) alone as the control. During this study, relapse 

occurred in 10, 10, and 12 subjects in LGG, LGG with mesalazine, and mesalazine 
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groups respectively. This study demonstrated LGG is equally effective in maintaining 

remission as mesalazine. Furthermore, LGG is significantly more effective than 

mesalazine at prolonging relapse-free time in subjects with UC (P<0.05).  

 

More recently, Yoshimatsu et al. (2015, p.5985-5994) conducted a randomised, 

single centre, double blind, placebo control trial comparing probiotics to placebo in 46 

subjects with UC currently in remission. The probiotic formula used (Bio-Three) was 

taken three times daily and comprised of Streptococcus faecalis T-110 2mg, 

Clostridium butyricum TO-A 10mg and Bacillus mesentericus TO-A 10mg. The 

placebo control groups remained taking any current medication for UC management. 

Relapse occurred in 2 subjects at 6 months, and 7 subjects at 12 months in the Bio-

Three group, whereas 6 subjects at 6 months, and 10 subjects at 12 months in the 

placebo group (P=0.302). This study did not have a significant end point, however, 

suggests Bio-Three may be beneficial in maintaining clinical remission in subjects 

with UC.  

 

Some probiotics are able to induce remission in subjects with active UC and these 

include VSL#3 (Tursi et al. 2010, p.1). However, VSL#3 has not been studied in 

maintaining remission in UC over 12 months, therefore, is not included in this review.  

 

Noteworthy, all probiotic RCTs reviewed had a similar mean age of participating 

subjects, extended over 12 months and used the same clinical/colitis activity index, 

enabling more precise comparison between studies. The large sample size and study 

design of Zocco et al. (2006) and Kruis et al. (2004) in combination with producing a 

statistically significant result in maintaining remission holds the greatest clinical 

relevance. Furthermore, the study design of Zocco et al. (2006) using the 3 arm 

approach; (1) probiotic, (2) probiotic combined with mesalazine and (3) mesalazine 

alone as the control, allows direct correlation of the effectiveness of the given 

intervention in comparison to the gold standard of treatment. The major limitation of 

both Yoshimatsu et al. (2015) and Wildt et al. (2010) was the small sample size, 

limiting the statistical power. Another design flaw within Wildt et al. (2010) that may 

contribute to the non-significant results, was the subjects were instructed to 

discontinue UC medication upon commencing the study. This may have contributed 

to the unexpected high relapse rate with the study. No other study within this review 

required subjects to discontinue current UC medication.  
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Prebiotics  
There was only one study using prebiotics that met the inclusion criteria for this 

review. A randomised, open label, parallel group, multicentre, clinical trial of 102 

subjects with UC currently in remission, compared Plantago ovata seeds (Psyllium 

husk) alone or in combination with mesalazine, to mesalazine over 12 months 

(Fernandez-Banares et al. 1999, p.427-433). Plantago ovata group received 10g 

twice daily and mesalazine 500mg three times daily. Within this study, there were a 

number of potential randomisation issues that may distort the statistical results. The 

group receiving Plantago ovata had a non-significant trend to have fewer relapses 2 

years prior to the study commence. Furthermore, significantly more subjects within 

the Plantago ovata group had left-side UC, suggesting an increased risk of relapse. A 

statistical adjusting for baseline imbalance was conducted and no differences 

between groups were found. Relapse occurred in 13/35 subjects in the Plantago 

ovata group 37.1 % (95% confidence limits, 21.5-55.1%), in 13/37 subjects in the 

mesalazine group 35.1% (95% confidence limits, 20.2-52.5%), and in 7/30 subjects in 

the Plantago ovata plus mesalazine group 23.3% (95% confidence limits, 9.9-42.3%). 

Therefore the results suggest Plantago ovata might be as effective as mesalazine, in 

maintaining remission in UC.  

There is a lack of RCTs using prebiotics in UC subjects to determine their 

effectiveness in maintaining remission. A number of studies have illustrated other 

beneficial effects of prebiotic consumption in UC. For instance, an RCT demonstrated 

the consumption of germinated barley 30g daily over 2 months decreased markers of 

inflammation including TNF-alpha (P=0.28), IL6 (P=0.034) and IL8 (P=0.013) in 

subjects with UC (Faghfoori et al. 2014, p.116-121). The question remains as to 

whether these positive results can be translated into maintaining remission in UC.  

 

Synbiotics  
Currently, there are no RCTs using supplemental probiotics in combination with 

prebiotics in maintaining remission in UC. Noteworthy, a small pilot study of 18 

subjects with active UC consumed Bifidobacterium longum (2x1011) in combination 

with 6g of fructo-oligosaccharide/inulin mix twice daily over 4 weeks (Furrie et al. 

2005, p.242-249). Results indicate a significant reduction in TNF-alpha (P=0.0177) 

compared to placebo. Another, a randomised controlled trial of 120 subjects with UC 

in remission compared probiotic (Bifidobacterium longum 2x109 CFU), prebiotic 

(psyllium 8g) or synbiotic (Bifidobacterium longum 2x109 CFU and psyllium 8g) to 
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each another over 4 weeks (Fujimori et al. 2009, p.520-525). The primary end point 

of this study was to evaluate a quality of life after treatment. Only the synbiotic group 

had a significant improvement in quality of life (P=0.03) and reduction in CRP 

(P=0.04).  

Furrie et al. (2005) used subjects with a greater disease activity compared to other 

studies reviewed, however, significant results were achieved in a shorter time. 

Furthermore, Fujimori et al. (2009) had a high dropout rate and no histological 

examination. These two studies hold no direct correlation to synbiotic therapy in 

maintaining remission in UC, however, illustrate synbiotic therapy may hold greater 

clinical outcomes than probiotic and prebiotic alone. 

 

Conclusion and Clinical Relevance 
A total of five RCTs evaluating various probiotics and prebiotics, in maintaining 

remission in UC were included in this review. Although different agents were used in 

each study, it is becoming clear that both probiotics and prebiotics have supporting 

mechanisms and may be beneficial in the management of UC. Of greatest clinical 

relevance is the study by Zocco et al. (2006). This particular study used a dose (9 

billion twice daily) and strain (Lactobacillus rhamnosus GG) available within clinical 

practices and is equivalent to mesalazine in maintaining remission. Additionally, the 

only other bacterial strain to be significantly equivalent to mesalazine in maintaining 

remission is Escherichia coli Nissle 1917. To further emphasise EcN use in UC, a 

meta-analysis (Losurdo et al. 2015, p.499) of 6 RCTs suggests EcN is equivalent to 

mesalazine in preventing UC relapse and maintaining remission. However, this 

particular strain still remains widely unavailable within Australia, therefore, reduces 

clinical relevance. These two strains LGG and EcN provide the best evidence that 

probiotics can be used in maintaining remission. There is insufficient significant 

evidence to support the use of Bio-Three and Probio-Tec AB-25 in maintain 

remission in UC however, these particular strains may still be considered beneficial in 

UC management. The RCTs using prebiotics are limited, however, it appears they 

hold an important part in UC management and might be as effective as mesalazine in 

maintaining remission in UC. Research into concurrent probiotic and prebiotic 

interventions are necessary to determine dosage and strains most applicable to 

maintaining remission in UC. Further, large well-designed RCTs are required, using 

the three arm study approach to evaluate probiotic/prebiotic effectiveness; (1) 

probiotic, (2) probiotic combined with prebiotic and (3) mesalazine as the control. 
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