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Abstract
Irritable bowel syndrome (IBS) is a gastrointestinal disease of intestinal mobility. IBS present with variable
clinical symptoms making the treatment di�cult. IBS is quiet prevalent around the globe with different
frequency. Differences in frequency and gender is due to diet habit. It is less frequent where diary product
and vegetable are frequently consumed as compared to those who consumed meat. Lactobacillus
plantarum 299v (L. plantarum 299v) is the most widely studied strain in the IBS patients. It is resistant to
the actions of intestinal acids and bile, colonizes the human colonic mucosa and is non-pathogenic in
nature. The e�cacy of Lactobacillus plantarum 299v L is different in different study. The present study
was designed to �nd the e�cacy of Lactobacillus plantarum 299v in comparison to placebo in
randomized control trial.    

Method

One hundred and ninety patients were assessed for eligibility 46 among them were excluded from the
study and twenty four declined to participate in the study. One hundred and twenty patient of IBS was
grouped in two different groups. The one was treated with Lactobacillus plantarum 299v and the other
was treated with placebo. Symptoms of IBS, like abdominal pain, bloating and complete rectal emptying
was noted and interpreted among the groups.

Results  

There was no statistically signi�cant difference in relieving abdominal pain, bloating, rectal emptying in
Lactobacillus plantarum 299v treated group and placebo treated group.   

Conclusion

This randomized control trail of Lactobacillus plantarum 299v fail to show signicant e�cacy in IBS
treatment as compared to placebo.

Introduction
Irritable bowel syndrome (IBS) is a gastrointestinal disease characterized by altered intestinal motility,
affecting about 11% of the world’s population[1]. The prevalence of IBS among different countries varies
such as in Pakistan it is 13.34%, Iran 7.13%, China 11.5%, United States of America 20.4%, United Kingdom
21.65% and in Japan 14.04%[2]. This variation in the prevalence of this most common functional disorder
is attributed to the wide clinical spectrum and the different criteria used for the diagnosis of this disorder.

IBS patients usually present with a complex of symptoms which is di�cult to treat[3]. These symptoms
have a negative impact on the patient’s value of life. The patients suffer from severe depression with
tendency of suicide. Treating patients usually involves surgeries and invasive measures [4, 5] .The e�cacy
of the up-to-date treatment modalities for IBS is low mainly because of the heterogeneous nature of the
disease pathophysiology includes hypersensitive viscera’s, altered gut motility, distorted interactions of
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brain with gut, intolerance to speci�c foods, altered intestinal permeability and in�ammatory changes in
the gut[6]. More recently the role of enteric infections and intestinal in�ammation along with the
implications of changing gut �ora has been proposed in the pathogenesis of IBS[7]. Based on these facts
it was suggested that the IBS patients may have bacterial overgrowth and the eradication or altering the
gut �ora may improve symptoms in these subset of patients[8, 9].

To improve immunize the patients against environmental opportunistic, probiotics are used. These
probiotics are usually live or attenuated bacteria or bacterial metabolites [10]. How probiotics improves the
symptoms of IBS patients is still to be understood, but few concepts have been postulated with evidences.
As enteric �ora is thought to play some role in the disease pathogenesis[11], gut functions improves with
changes in gut �ora attributed to probiotics[7]. In post-infectious IBS the disease course is altered by the
antibacterial and antiviral effects possessed by many probiotic organisms[12]. Anti-in�ammatory actions
of probiotics on the gut’s mucosal surface may decrease the �ring of enteric neurons, mediated by the
immune system, resulting in lesser stimulus and response cycles between the gut’s mucosa and brain[13].
The probiotics are considered to play a role in transforming short chain fatty acids from the undigested
carbohydrates, which in turn have its in�uence on intestinal handling of its contents by acting as nutrients
for the enteric cells[14].

Lactobacillus plantarum 299v (L. plantarum 299v) is the most widely studied strain in the IBS patients. It
is resistant to the actions of intestinal acids and bile, colonizes the human colonic mucosa and is non-
pathogenic in nature[15]. While adhere to the colonic mucosal layer it reduces the in�ammation by its
antimicrobial activity against many potential pathogens importantly gram negative bacteria which
contains endotoxins[16]. The synthesis and seceretion of the interleukin-10 from the macrophages and the
T-cells of the in�amed colon is increased by the L.Plantarum which has got bene�cial immnuomodulatory
activity[17]. The lowering of the colonic pH by small chain fatty acids helps in controlling the growth of the
microbes in the gut, L.Plantarum increases the concentration of carboxylic, acetic and propionic acids in
the feces[16].

The results from the previous international trails were very encouraging regarding the safety and the
e�cacy of the probiotics use in IBS. The aim of the present study was to assess the e�cacy L. Plantarum
299v against in local population suffering from IBS with improved study design and larger sample size.

Materials And Methods
Study population

The patients were recruited through the outpatient clinic of Gastroenterology and Hepatology Department
of the Lady Reading Hospital, Peshawar. All the adult patients of either gender ful�lling the Rome III
criteria for IBS, willing to participate and committed for follow up throughout the study period were
enrolled in the study.  The patients having history of major abdominal surgery, organic intestinal disease
or chronic infectious disease like HIV or tuberculosis were excluded from the study. The pregnant and the
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female breastfeeding their babies or anyone with current use of antibiotics were also not included in the
study population.

Study Design

This was a double blind placebo-controlled study, conducted for six (6) months. Approval of the study was
taken from the Institutional Research and Ethics Board reference number 31/IREB/PGMI/LRH. After
ful�lling the inclusion criteria for the study and signing the informed consent form the randomization was
started by lottery method and then patients were alternatively allotted to either of the two groups. All the
patients received probiotics (L. Plantarum 299v) or placebo for four (4) weeks and had three follow up
visits after the baseline investigation. The baseline and the �rst follow up after two weeks of the treatment
were face to face. The second follow up, at the end of the treatment and the last one which was after four
(4) weeks of �nishing the treatment, were telephonic.

Study product:

The study drug containing 5x1010 cfu of L.Plantarum 299v and the placebo containing micro-crystalline
cellulose powder, both were packed in the similar packing by the manufacturers (Genetex Pharma PVT
Limited). The study drug was labeled A and the placebo as B, it was disclosed at the end of the study.

Re-assessments and compiling results

Two end point assessments was noted and interpreted. Daily frequency of abdominal pain was
considered as primary end point. The secondary end points were improvement in the severity of
abdominal pain, severity of the bloating and feeling of partial rectal emptying. Both the primary and the
secondary end points were gauged on the visual analogue scale from zero (0) to ten (10), 0 being normal
and 10 being very severe. In each visit the patients were examined thoroughly and all the parameters were
noted along with the medication compliance. The patients were advised to avoid any change their dietary
habits and intake of medicine regularly in the study period.

Statistical Analysis

The data was collected and SPSS version 19 I.L Chicago was used to analyze the data.

Results
One hundred and ninety patients were assessed for eligibility 46 among them were excluded from the
study and twenty four declined to participate in the study (Figure 1). One hundred and twenty participant
meet the criteria to participate in the study with 60 participant in each group. In the follow up period 5
participant in L.Plantarum group and 7 in the placebo group discontinued the study. Mean age of
participant in the L.Plantarum group was 37.53 ± 9.02 and the placebo group was 34.40 ±11.23 (p value =
0.652). The male to female ratio in the L.Plantarum group was 34: 21 and it was 29:24 in the placebo
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group (p value = 0.412). In both the groups the majority of the patients were having mixed type IBS with no
statistically signi�cant difference were observed among the groups. Table 1.

The primary end point was frequency of abdominal pain per day, although mean frequency was decreased
from baseline at the end of therapy but no statistically signi�cant difference were observed among the
two groups (2.7 vs 3.4, p value = 0.744). There were no difference in frequency of abdominal pain among
the two groups in any follow up assessment (Figure 2).

In the end point assessment for the abdominal pain between the two groups no statistically signi�cant
difference was observed. The mean scores for the severity of bloating were not signi�cantly improved
among the groups from the baseline in the entire study period. A complaint of feeling incomplete rectal
emptying was improved from baseline to secondary end point with no statistically signi�cant difference
between L.Plantarum and the placebo group ( 3.6 vs4.1, p value = 0.211).

Discussion
In this study we included all subtypes of IBS ful�lling the Rome III criteria. Although most trials has been
done in IBS-D regarding probiotics microbiological studies indicate that changes in microbiota occurs in
all IBS subtypes. Therefore all patients meeting Rome III criteria were included in the study. In the present
study most of the patients were male as compared to other trials where approx 2/3 of population was
female. The reason for male predominant complain of IBS as compared to female unlikely reported in
European countries; that IBS is less prevalent in female as compared to male in Asian countries [18]. In our
study there was no signi�cant difference in treatment and placebo group in relieving IBS symptoms. This
is in contrast to a recent Indian study, a population that shows the same demographics as Pakistan[6, 19].
However this may be due to different eating behavior in India where a high percentage were pure
vegetarians and half the population was consuming yogurt daily. This might have confounded the results
as in that study relief in abdominal pain was more signi�cant in vegetarian group as compared to non-
vegetarians. Furthermore yogurt is also rich in probiotics other than L. Bacillus which may be responsible
for better results. This is in contrast to our population which is not strictly vegetarian. The result of the
study is suggestive of partial interaction of the luminal content and the strain with enhancement of the
other probiotic strain.

In study done by Nobaek S et al administration of L. plantarum with known probiotic properties decreased
pain and �atulence in patients with IBS [5]. The study is little biased because intake of fermented product
was 59% in L.Plantarum group as compared to placebo group which was 73%, which may be source of
other Probiotic strain other than L bacillus. Furthermore it is ambiguous in that medications for IBS like
�ber supplementation and antispasmodics were controlled or not. The information about bloating among
L.Plantarum group and placebo control group in 12 month follow up assessment is also not reported [5,
20].

Treatment of colonic fermentation in untreated IBS patients by L bacillus found no signi�cant difference
between control and L.Plantarum group. They assessed symptoms daily by validated composite score
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and 24 hour indirect calorimetry for fermentation. Breath hydrogen was determine three hour later after
intake 20 ml lactulose. There was no signi�cant difference between median symptom score (8 vs 8.5),
median maximum rate of gas production (0.92 ml/min vs 0.55 ml/min) and median hydrogen production
(208.2 ml/24 hr vs 189.7 ml/24hr in l .bacillus group vs placebo[19, 21].

Largest RCT in this regard was done by Stevenson C Et al in Cape Town South Africa which included 81
patients. These patients were treated with either L. plantarum 299 v at a dosage of 5 × 109 cfu per capsule
for 12 weeks or placebo. No signi�cant difference in abdominal pain relief was observed among the
L.Plantarum and placebo group and control group. Similarly no signi�cant difference in QoL- IBS scores
between the groups were observed [19, 22]. However signi�cant improvement in abdominal pain scores
during the study was observed with an average of 251.55 to 197.90 (P < 0.0001) indicating a large placebo
effect. They responded well to both probiotic therapy and placebo which is also the case in our study. Our
study was similar in design to this study with even larger no of patients thus validating the results of
aforementioned study. There is high degree variability in clinical outcomes in many IBS clinical trials. The
cause of such a placebo effect could be due to the fact that patients with IBS have complex
pathophysiology with many features interacting with each other. Furthermore patients with IBS are usually
anxious to be treated and may respond to any alteration in therapy, even if that alteration is placebo.

Conclusion
This randomized trail failed to show any signi�cant improvement in the IBS symptoms by the use of L.
Plantarum as compared to placebo.

Declarations
Ethics approval and consent to participate:

The study was conducted according to Helsinki deceleration and approved by Institutional Research and
Ethic Board of Lady Reading Hospital Peshawar (Ref.No. 31/IREB/PGMI/LRH). Written inform consent
were obtained from participant.

Consent for publication

Not Applicable

Availability of data and materials

The datasets used and/or analysed during the current study available from the corresponding author on
reasonable request

Competing interests

The authors declare that they have no competing interests.



Page 7/11

Funding

This is self-supported study. No fund has been granted for the study

Authors’ contributions

Moeen-ul-haq and Muhammad Kamran Hassan conceptualized the study idea Moeen-ul-haq and Fazl
Ullah and Ahmad Nawaz Babar performed study; Anwar Ullah drafted the manuscript. All authors read and
approved the �nal manuscript.

Acknowledgements

We thank the participant of the study we Acknowledge the management of Lady reading hospital for
providing this opportunity to conduct this study.

References
1. Choung RS, Saito YA. Epidemiology of Irritable Bowel Syndrome. GI Epidemiol Dis Clin Methodol

Second Ed. 2014.

2. Ron Y. Irritable bowel syndrome: Epidemiology and diagnosis. Isr Med Assoc J. 2003;5:201–2.

3. Moayyedi P, Ford AC, Talley NJ, Cremonini F, Foxx-Orenstein AE, Brandt LJ, et al. The e�cacy of
probiotics in the treatment of irritable bowel syndrome: A systematic review. Gut. 2010.

4. Spiller R. Review article: Probiotics and prebiotics in irritable bowel syndrome. Aliment. Pharmacol.
Ther. 2008.

5. Nobaek S, Johansson ML, Molin G, Ahrné S, Jeppsson B. Alteration of intestinal micro�ora is
associated with reduction in abdominal bloating and pain in patients with irritable bowel syndrome.
Am J Gastroenterol. 2000;

�. Ducrotté P, Sawant P, Jayanthi V. Clinical trial: Lactobacillus plantarum 299v (DSM 9843) improves
symptoms of irritable bowel syndrome. World J Gastroenterol. 2012;

7. O’Mahony L, Mccarthy J, Kelly P, Hurley G, Luo F, Chen K, et al. Lactobacillus and Bi�dobacterium in
irritable bowel syndrome: Symptom responses and relationship to cytokine pro�les. Gastroenterology.
2005;

�. Pimentel M, Chow EJ, Lin HC. Normalization of lactulose breath testing correlates with symptom
improvement in irritable bowel syndrome: A double-blind, randomized, placebo-controlled study. Am J
Gastroenterol. 2003;

9. Tursi A, Brandimarte G, Giorgetti GM. High prevalence of small intestinal bacterial overgrowth in celiac
patients with persistence of gastrointestinal symptoms after gluten withdrawal. Am J Gastroenterol.
2003;

10. Gorbach SL. Probiotics in the Third Millennium. Dig Liver Dis. 2002;



Page 8/11

11. Schwetz I, Bradesi S, Mayer EA. Current insights into the pathophysiology of irritable bowel syndrome.
Curr. Gastroenterol. Rep. 2003.

12. Isolauri E, Kirjavainen P V., Salminen S. Probiotics: A role in the treatment of intestinal infection and
in�ammation? Gut. 2002.

13. McCarthy J, O’Mahony L, O’Callaghan L, Sheil B, Vaughan EE, Fitzsimons N, et al. Double blind,
placebo controlled trial of two probiotic strains in interleukin 10 knockout mice and mechanistic link
with cytokine balance. Gut. 2003;

14. Quigley EMM, Flourie B. Probiotics and irritable bowel syndrome: A rationale for their use and an
assessment of the evidence to date. Neurogastroenterol. Motil. 2007.

15. Collins JK, Dunne C, Murphy L, Morrissey D, O’Mahony L, O’Sullivan E, et al. A randomised controlled
trial of a probiotic Lactobacillus strain in healthy adults: Assessment of its delivery, transit and
in�uence on microbial �ora and enteric immunity. Microb Ecol Health Dis. 2002;

1�. Johansson ML, Nobaek S, Berggren A, Nyman M, Björck I, Ahrné S, et al. Survival of Lactobacillus
plantarum DSM 9843 (299v), and effect on the short-chain fatty acid content of faeces after ingestion
of a rose-hip drink with fermented oats. Int J Food Microbiol. 1998;

17. Pathmakanthan S, Li CKF, Cowie J, Hawkey CJ. Lactobacillus plantarum 299: Bene�cial in vitro
immunomodulation in cells extracted from in�amed human colon. J Gastroenterol Hepatol. 2004;

1�. Gwee KA, Lu CL, Ghoshal UC. Epidemiology of irritable bowel syndrome in Asia: Something old,
something new, something borrowed. J. Gastroenterol. Hepatol. 2009.

19. Sen S, Mullan MM, Parker TJ, Woolner JT, Tarry SA, Hunter JO. Effect of Lactobacillus plantarum 299v
on colonic fermentation and symptoms of irritable bowel syndrome. Dig Dis Sci. 2002;

20. Hu Y, Tao L, Lyu B. A meta-analysis of probiotics for the treatment of irritable bowel syndrome.
Zhonghua nei ke za zhi. 2015;

21. Jimenez MB. Treatment of irritable bowel syndrome with probiotics. An etiopathogenic approach at
last? Rev Esp Enfermedades Dig. 2009;

22. Cha, Choi, Baek, Lee, Do, Chang. The effect of probiotic mixture on the symptoms and fecal
microbiota in diarrhea-dominant irritable bowel syndrome: Randomized, double-blind, placebo-
controlled trial. Gastroenterology. 2010;

Tables
Characteristics L.Plantarum (n=55) Placebo (n=53) P Value
Age (yrs) 37.53 ± 9.02  34.40± 11.23  NS
Men/Women 34/21 29/24 NS

IBS Type  
IBS-D 18 15 NS
IBS-C 16 12 NS
IBS-M 21 26 NS
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Table 1: Baseline Characteristics of Patients Population

 

 

End
Points

Baseline After 2 weeks of
therapy

End of therapy 4 weeks After
therapy

  L.Plantarum Placebo L.Plantarum Placebo L.Plantarum Placebo L.Plantarum Placebo
Frequency
of
abdominal
pain

8.71 7.84 5.3 4.8 2.7 3.4 5.54 6.69

                 
Abdominal
pain
severity

8 7 4.8 4.4 2.9 3.7 4.1 4.5

                 
Severity of
Bloating

4.3 5.2 4.1 4.2 4 4.4 4.13 3.98

                 
Feeling of
incomplete
rectal
emptying

7.8 7.5 4.3 4.6 3.6 4.1 1.21 0.98

Table 2: Comparison of Primary and Secondary End Points Between the two Groups

After 4 weeks of therapy frequency of abdominal pain had no significant difference in
L.Plantarum vs placebo group (5.54 vs 6.69 p=0.15) as compared to the baseline (8.71 vs
7.84).  Similarly in the severity of bloating (4.13 vs 3.98 p = 0.34) and the feeling of
incomplete rectal emptying (1.21 vs 0.98 p=0.19) the difference in the both the groups was
not significant.

Figures
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Figure 1

Flow diagram of recruitment of participants
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Figure 2

Mean Frequency of abdominal pain per day
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