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ABSTRAK

Tujuan: menilai efek potensial probiotik E. coli Nissle 1917 yang dapat membawa perbaikan dalam tatalaksana
IBS refrakter pada populasi di Iran. Metode: pendekatan terkontrol plasebo tersamar ganda telah dipakai dalam
wji klinis ini. Sebanyak 139 pasien yang dipastikan menderita IBS ikut serta dalam penelitian ini dan diberikan
probiotik E.coliNissle 1917 selama 6 minggu. 11 butir pertanyaan dari Birmingham IBS Symptom Questionnaire
telah dipakai untuk menilai perubahan gejala setiap 2 minggu. Hasil: enam puluh delapan (49%,) subyek adalah laki-
laki. Usia rata-rataxSD peserta penelitian 38+13,3 tahun. Sebanyak 49 (35,3%) pasien dominan mengalami diare
(diarrhea predominant). Skor total menunjukkan bahwa tidak ada perbedaan bermakna antara kelompok intervensi
dibandingkan kelompok kontrol (-6,7+6,8 dibanding -6,7+6,5; p=0,95), tidak ada satu pun butir pertanyaan yang
menunjukkan perubahan yang bermakna pada kedua kelompok. Setelah dilakukan stratifikasi pasien berdasarkan
tipe IBS yang dideritanya, pasien yang dominan mengalami diare (diarrhea predominant) menunjukkan respons
positif terhadap probiotik dan kualitas tidurnya membaik (p=0,05 dan 0,03 masing-masing untuk minggu ke-2
dan ke-6). Pasien IBS dengan gejala dominan konstipasi (constipation-predominant) tidak menunjukkan respons
terhadap probiotik; sedangkan pasien IBS dengan kombinasi diare dan kombinasi menunjukkan respons yang
kurang baik terhadap probiotik dan butuh mengejan sebelum BAB dibandingkan kelompok plasebo (p= 0,03 dan
0,02 masing-masing pada minggu ke-4 dan ke-6). Kesimpulan: terapi probiotik dengan E.coliNissle 1917 tidak
dapat memperbaiki gejala pada pasien IBS tanpa kategori (non-categorized IBS). Meskipun demikian, ketika
pasien IBS dikategori ulang menjadi subkelompok berdasarkan gejala utamanya, penilaian efektivitas probiotik
atas beberapa butir terpisah dalam daftar gejala ternyata bermakna. Uji klinik prospektif disarankan dilakukan
untuk memastikan temuan kami.

Kata kunci: probiotik Escherichia Coli Nissle 1917, sindroma iritasi usus (irritable bowel syndrome), uji
klinik terkontrol tersamar ganda.

ABSTRACT

Aim: to evaluate potential improvement effect for probiotic E. coliNissle 1917 in the management of refractory
IBS in an Iranian population. Methods: a double blind placebo controlled approach has been used in the current
clinical trial. 139 confirmed IBS patients were included into the study, and were given probiotic E.coli Nissle
1917 for 6 weeks. 11 items Birmingham IBS Symptom Questionnairehas been used for evaluation of changes in
the symptoms every 2 weeks. Results: sixty eight subjects (49%) were males. Mean+SD age of the participants
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was 38+13.3 years. 49(35.3%) of the patients were diarrhea-predominant. The total scores showed no significant
difference between the intervention vs. control group(-6.7+6.8 vs. -6.7%6.5, respectively; p=0.95); neither did any
of the questionnaire items any significant alterations in the two groups. After stratification of patients based on
their IBS type, diarrhea-predominant patients showed a positive response to the probiotic improving their sleep
(p=0.05&0.03 at weeks 2&6, respectively). Patients with constipation-predominant IBS showed no response to
the probiotic,; while patients with diarrhea-constipation mixed IBS showed unfavorable response to the probiotic
in the need for strain to pass a motion compared to the placebo (p=0.03&0.02 at weeks 4&6, respectively).
Conclusion: probiotic therapy with E.coliNissle 1917 was not able to induce significant improvement in the symptoms
of patients with non-categorized IBS. Nevertheless, when IBS patients were recategorized to subgroups according
to their main symptoms, evaluation of the efficacy of the probiotic on some individual items in the symptom list
reached the significance level. Prospective clinical trials are recommended to confirm our findings.

Key words: probiotic Escherichia Coli Nissle 1917, irritable bowel syndrome, double blind randomized

controlled trial.

INTRODUCTION

Irritable bowel syndrome (IBS) is a complex
condition, which is usually very hard to manage.'
Effects of different therapeutic approaches have
been modest or controversial compared to the
placebo. Bulking agents and antispasmodics
had either no or minimal beneficial effect in
the management of IBS.> Newer agents such
as SHT3 agonists® and 5SHT4 antagonists* have
minimal or controversial efficacy over placebo;
moreover, both of the mentioned agent families
are now either banned or restricted in general
use for their serious health risk enhancement,
especially in the cardiovascular system and
ischemic colitis.”> So, the literature does not
propose any effective option for the management
of IBS, and this urges the scientific community
to invest on finding effective treatment approach.

Several alternative therapies have been
used for the management of IBS in different
populations, which have revealed some prospects,
though controversial.® In search for pathogenesis
of the illness, authors have reported changes in
the microflora of the intestine, as a significant
factor.” Although controversy exists over the
significance of these alterations of microflora,
which can be a result or reason of IBS, there
is overwhelming evidence suggestive of its
casual role in the pathogenesis of IBS, with IBS
getting inflamed after gastrointestinal infections.®
Although these studies are highly indicative for
the causative role of microbiota in the disease
pathogenesis, more indisputable evidence will
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come out if improvements of gut microflora to
the normal state results in the improvement of
the illness.

Probiotics, consumable products that contain
microbial content similar to that of a normal
gutflora, have been used in several randomized
controlled trials in hope to observe some
therapeutic effects associated with them on the
IBS;although the results were controversial
with some studies highly suggestive of its
beneficial effects®!’ and some thoroughly
disappointing results.'"!'? Different probiotics
contain different microbial contents, so it seems
logical to pretend different therapeutic effects for
different products. Moreover, methodology of
the probiotic administration in the IBS patients
can also play a key role in the efficacy of the
therapy in IBS patients. For the same reason,
we conducted a double-blind placebo-controlled
randomized trial to evaluate potential improving
effect for probiotic E. coli Nissle 1917 in the
management of refractory IBS in an Iranian
population.

METHODS

Study Design and Diagnosis of the IBS

The study was designed using a double-
blind randomized placebo-controlled trial.
Participants were recruited from the outpatient
Gastroenterology Clinic at Rasul-e-Akram
Hospital in Tehran from the beginning of
March 2010 to the end of October 2014.
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Upon attendance to the clinic all the patients
undergone full evaluations to exclude organic
diseases based on the Kruis score'; and finally
to define IBS according to the Rome II criteria'*:
Abdominal pain/discomfort for at least 12 weeks
(not essentiallyconsecutive) within the last 12
months, besides at least two of the following
criteria: (1) relief after defecation; (2) onset
associated with alterations in stools frequency
and/or (3) onset associated with a change in stool
appearance (form).

Randomization and Blinding Protocol

Randomization and blinding was carried
out by a member of our research center who
was not part of the study team. The boxes were
coded as box nA or nB and sealed. Either of the
two boxes marked as A or B contained probiotic
Escherichia coli Nissle 1917. The labeled boxes
were distributed to the patients by one of the
authors. The key was stored and sealed beyond
the reach of the investigators until the completion
of the survey.

Inclusion and Exclusion Criteria

After diagnosis of IBS was confirmed
at the Outpatient Clinic of Gastroenterology
of Rasul-e-Akram Hospital, only those who
had the following inclusion criteria were
considered eligible to be included in the study:
(1) participants should be between 20 to 50 years
of age; (2) they should not have been under
probiotic therapy during the last one month;
(3) they should eagerly give informed consent
for inclusion to the study. Patients would have
be excluded if: (1) They were pregnant, or
became pregnant during the study period; (2)
if they had any significant abdominal surgery
except for appendectomy or cholecystectomys;
(3)if they had any other disorder with direct
influence on the patients’ IBS; (4) any other
active gastrointestinal disorder; (5) history of
hypersensitivity to the cow-milk.

Study Participants

156 people were initially defined with the
diagnosis of IBS, and entered the process for
getting involved into the study. From these,
17 patients have been excluded from the study
because they did not meet the inclusion criteria.
Finally 139 patients were left and included

into the analysis.At the first follow up session,
118 (84.9%) attended the clinic and filled
the questionnaire; at the second follow up, 4
weeks after the study, 108 (77.7%) of the initial
participants returned back to the clinic, and at the
third follow up, 105 (75.6%) attended the clinic
and filled the questionnaire.

Intervention Protocol

Before participants were recruited into the
final stage of the study, they were entered a 2
week of run-in period through which they were
asked to discontinue use of motility modifiers,
antidepressants, opioids, narcotic analgesics and
antispasmodic in cases, while use ofloperamide
and prokinetic agents were allowed during the
study. Also, no antibiotic agent should be used.
After entering the study stage, patients who
had been randomly assigned to receive either
probiotics or placebo were given their agents
for one month, and they were asked to fulfill an
IBS-symptom-checklist at four time-points: (1)
at the baseline; (2) at the second week after the
trial starts; (3) at the 4th week after the start of
the study; and (4) after the 6th week from the
study commencement.

Ethics

All the study participants were asked to
sign a consent form, all all of them were given
full information about it before. The study has
been approved by our local ethics committee in
the Iran University of Medical Sciences, by the
registration code ‘18904-30-03-91°.

Measuring Instrument

Birmingham IBS Symptom Questionnaire
which consists of 11 symptoms related to IBS
was used for evaluations. Each item consists of 5
answers in a scale of 1 to 5 which would be rated
by the patients after appropriate description, with
higher scores indicative of higher intensity. The
overall Birmingham IBS Symptom Questionnaire
score was calculated summing scores of all the
11 itemsfor each time-point. The changes in the
overall scores were presented as mean+ standard
deviation (SD).

IBS Subtypes Categorization

IBS patients were categorized into three
subgroups based on their main gastrointestinal
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n = 150 entered

5 left due to side effects
or symptom deterioration

6 did not attend for the
final evaluation or did not
filled the final form

n=139
entered final analysis

Figure 1. Flowchart indicative of flow of the study participants
during the study course

symptoms. Diarrhea-predominant, constipation-
predominant, and diarrhea-constipation mixed
IBS were used to label IBS patients whose
main symptoms were diarrhea, constipation or
a mixture of them, respectively.

Other Defnitions

Body mass index (BMI) was defined as
weight (Kg)/height (m)*height (m). BMI was
defined as low-normal when it was equal or lower
than 25 Kg/m?. It was defined as high, when it
was over 25 Kg/m? Categorizing response to
treatment, we defined an improvement in each
item, when the item score decreased from its
baseline score, and no improvement when it
either increased or changed not at all.

Statistical Analysis

Software SPSS version 17.0 (SPSS Inc,
Chicago, Il, USA) has been used for analyses.
Chi square test was used for analyzing categorical
data. Student’s t test was used when comparing
changes in questionnaire scores before and
after the intervention. One-way ANOVA has
been used for comparing continuous variables
between the three IBS subtypes, and Tukey’s
test was used for multiple comparisons, p value
<0.05 was considered significant.

RESULTS

Demographics

Overall 139 patients entered into the study
and filled the questionnaire at the pre-treatment
stage. 68 (48.9%) of the participants were
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males and 71 (51.1%) were females. Mean+SD
age of the participants was 38+13.3 years.
Mean weight was 69.3+13.9 kgs, mean height,
168.849.4 cms and mean BMI was 24.2+3.9
m/kg®. Forty-nine (35.3%) of the patients were
diarrhea-predominant, while 55 (39.6%) were
constipation predominant (5 missing data). The
baseline characteristics were comparable between
the patients in the two groups of the study.

Overall Analysis

At first, we analyzed potential changes in
each of the 11 items of IBS symptomatology
from the Birmingham questionnaire for the whole
population, during each of the evaluation times,
each 2 weeks after the study commencement.
Evaluation showed no significant differential
alterations in any of the items between the two
groups. If the change in the overall Birmingham
IBS symptom questionnaire scores were
determined and compared to each other, despite
the significant decrease in each of them, no
differential significant difference in the rate
of alterations in total questionnaire scores has
been detected at the last follow up (-6.7£6.8 vs.
-6.7+6.5 for the intervention and placebo groups,
respectively; p=0.95).

Table 1. Comparing demographic features of patients in
the probiotic and placebo groups

Parameter Intervention Placebo
Age (Year) 38.7£14.5 37.3x11.9
Weight (Kg) 69.4+15.1 74.1£51.6
Height (Cm) 169.3+9.2 165.9+21.9
Normal BMI* (%) 35 (53) 38 (55)
IBS** main
symptom, n (%)

- Diarrhea 22 (33) 27 (40)
- Constipation 31 (46) 24 (36)
- Both 14 (21) 16 (24)

*Calculated by the formula: Weight (Kg)/Height (m)?,
**Irritable bowel syndrome

Because of potential confounding effects of
some major factors associated with the disease
or patients, we conducted re-analyses after
stratifying the data for these factors in order to
censor these perplexing effects from the original
pharmaceutical authority:



Vol 47 « Number 3 « July 2015

Efficacy of probiotic E. coli Nissle 1917 in patients with irritable bowel syndrome

Reanalysis After Stratification for IBS Types

At the second step, the analysis was repeated
after stratifying the data for the main IBS
complaint (diarrhea vs. constipation) to evaluate
potential effects of probiotic treatment on
different IBS types. In the diarrhea-predominant
IBS, probiotic therapy showed a significant
improvement in the item 8 (Table 1) after 2
weeks (-0.47+0.8 vs. -0.13+0.3; p=0.05) and
6 weeks (-0.78+1.1 vs. -0.1£0.7, p=0.03) of
probiotic therapy when they were compared to
their counterparts on placebo. Also, probiotic
therapy was significantly more effective than
placebo in reducing the feeling of urgency
(item 10, Table 1) in IBS patients with diarrhea-
predominant symptoms (-0.84+1.5 vs. -0.04+0.9;
p=0.03). Nonetheless, none of the 11 evaluated
items had changed significantly in patients with
constipation-predominant IBS on probiotics
versus those receiving placebo. In IBS patients
with both diarrhea-constipation symptoms,
probiotic therapy was associated with worse
symptoms of item-5 (Table 1) after 4weeks
(-0.4£0.7 vs. -1.1+0.8; p=0.035) and 6 weeks
(-0.36+0.9 vs. -1.4+1.2; p=0.025), compared to
placebo therapy.

Reanalysis After Stratification for BMI and
IBS Type

Again, a reanalysis of the study results has
been conducted after stratifying data for both
IBS predominant symptoms and BMI. So, with
three group in IBS-type and two in BMI grouping
(BMI<25 & BMI>25), we have six subgroups in
which potential effects of probiotic therapy have
been compared to that of placebo:' Diarrhea-
predominant IBS and low-normal BMI: Item
10 (Table 1) improved due to probiotic therapy
at the first 2 weeks (-1£1.3 vs. 0+£0.9; p=0.048);
constipation-predominant IBS and low-normal
BMI: Item 5 improved after 6 weeks in the
case group compared to the placebo (-2.1£1.2
vs. -0.78+1.1; p=0.017); constipation-diarrhea
IBS &low-normal BMI: Item 5 experienced
worsening after probiotic therapy (vs. placebo)
after 4 weeks of treatment start (-0.29+0.5 vs.
-0.89+1.3; 0.05); diarrhea-predominant IBS &
high BMI: No differential change in the IBS
symptoms has been observed in the case versus
control patients; constipation-predominant IBS
and high BMI: improvement in item 6 two weeks
after treatment has been observed in the case
group (-0.45+0.8 vs. 0.22+0.8; p=0.04); diarrhea-

Table 2. Improvement rates in Birmingham IBS Symptom Questionnaire during the study period

Week 2 Week 4 Week 6
Questionnaire
items Probiotic Placebo OR Probiotic Placebo OR Probiotic Placebo OR:95%
(%) (%) (95% CI) (%) (%) (95% Cl) (%) (%) cl
1 34(59) 26(43) .5(3-1.1) 28(51) 30(57) 1.3(.6-27) 33(68) 36 (68) (.51_.22_7)
2 29(50) 23(38) .6(3-1.3) 26(47) 29(55) 1.3(6-2.9) 25(48) 32(60) (.81_.3?6)
3 26 (45) 26(43) .9(5-1.9) 24(44) 27 (51) 1.3(6-29) 27(52) 29 (55) (_51_-21_4)
1.7 s
4 16(28) 24(40)  gug  24(44)  22(41)  9(42)  28(54) 28(43) o,
5 22(38) 21(35) .9(4-1.9) 26(47) 31(58) 1.6(7-34) 29(56) 30(57) 1(52.3)
6 22(38)  15(25) © 2'?1 2) 27 (49) 22(41) 7(3-16) 26(50) 21 (40) .7(3-1.4)
26 (45) 27 (45) 1(5-21) 27(49) 28(53) 1.2(5-25) 35(67) 31(58) .7(.3-1.5)
19(33) 15(25) .7(3-15) 24(44) 21(40) .8(4-1.8) 22(42) 20(38) .9(4-1.9)
9 9(15)  8(13) .8(3-23) 8(14) 11(21) 15(6-42) 11(21) 12(23) (41_.21 N
10 17.(29)  17(28) 1(4-2.1) 22(40) 24 (45) 1.2(6-27) 22(42) 20(38) .8(4-1.8)
11 22(38) 15(@5) 5(2-12) 18(33) 19(36) 1.1(525 19(36) 28(43) 61_.239)
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constipation IBS and high BMI: Worsening in
items 2 (0.00=0.000 vs. -1.5+1.1; p=0.017) and
4 (0.5£1.1 vs. -0.4+0.79; p=0.05) both after 6
weeks of treatment were detected.

Reanalysis After Categorization of Symptom
Changes of IBS

Unlike previous analyses on the absolute
change in the scorings of the Birmingham
questionnaire, we reanalyzed the data after
categorizing the change as improvement and
worsening of the scores for each, and then
made crosstabs. As can be seen in Table 2,
no significant change has been observed in
the evaluated items in any of the time points.
Stratification of data entering the IBS type into
the crosstabulation did not change the results.

DISCUSSION

Our study failed to demonstrate a broad
therapeutic effect for probiotic therapy with
E. coli Nissle 1917 in improving symptoms of
patients with refractory IBS, in general. Although
the efficacy of the probiotic E-coli Nissle 1917
was to some degree and in some individual
items superior to that of placebo, the significance
level has rarely been achieved; and when the
questionnaire’s scores have been categorized as
improved and not improved, none of the analyses
reached significance level.In fact, almost all of
the questionnaire items in any of the follow-up
time points have shown overall improvements;
nonetheless these therapeutic effects were seen
in both the case and control groups, with no
significant difference in most cases. Interestingly,
in some cases, the beneficial effect of placebo
was shown to be even significantly better than
the probiotic, which can be due to potential
deleterious effects for the probiotic therapy in
particular conditions which would be discussed
latter. A number of explanations can be put
forward for this observation. The scarcity of
significance may be due to the limited sample
size. Although compared to the literature of
similar topic, our sample size seems comparable
to the previous studies'” or quite larger.'® Another
potential explanation can be the limited follow up
time of 6 weeks, through which our patients have
been observed. In the only published study about
potential therapeutic effects of probiotic E. coli
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Nissle 1917 in IBS, the probiotic was minimally
effective only 10 to 11 weeks after the therapy
commencement. !’

Literature suggests that E.coli Nissle 1917
inhibits the visceral hypersensitivity associated
with trinitrobenzenesulphonic acid (TNBS)
colitis.!® Moreover, inhibitory effects have been
observed for probiotic E. coli strain Nissle 1917
on adhesion to and invasion of intestinal epithelial
cells by adherent-invasive E. coli strains isolated
from patients with Crohn’s disease, suggestive of
its preventive or curative role in probiotic therapy
of these patients.'”?° For the same reasons and
due to its demonstrated beneficial effects in the
clinical trials, E. coli Nissle 1917 is used in the
management of inflammatory bowel syndrome
in the clinical setting.?!

Despite the lack of obtaining overall negative
significant effect for probiotic therapy in this
study compared to the placebo, in some of the
time points and in individual items, significance
level was achieved. Although one may put doubt
on the credibility of the found relations, but
one another may argue that specific probiotic
therapy might only have some beneficial or even
deleterious effects on some individual symptoms
in particular conditions, including the IBS types.
For example, we found differential effects for
probiotic therapy in either diarrhea-predominant
or constipation-predominant or mixed-symptom
IBS; in diarrhea-predominant, both urgency and
sleeping disturbances were significantly improved
in two evaluation time points at 2 and 6 weeks
after treatment commenced, while in constipation-
predominant IBS, no improvement in any of the
evaluated factors has been detected. Nonetheless,
in patients with diarrhea-constipation IBS,
probiotic therapy was associated with deleterious
effects in needing strain in passing stool in two
time points, which may be considered confirmative
to each other. So, according to these findings, we
recommend IBS patients with mixed diarrhea-
constipation symptoms should avoid using
probiotic E. coli Nissle 1917. Similar conclusions
can be made in other founded significance levels
in the results section.

Literature also presents contradictory
results for the therapeutic value of probiotic
therapy in IBS. A comprehensive systematic
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review on different probiotic used in IBS by
different trials concluded that only the probiotic
Bifidobacteriuminfantis 35624 was associated
with a significant efficacy.”> Another reason
behind the controversial results about probiotic
treatment in IBS patients is that IBS is not a
single entity but rather aset of not well defined
disorders.? Therefore, the fact that there is no well
known effective treatment for all these patients
can also be explained. Evidence suggests that a
given therapeutic approach in different patient
populations corresponds to a large dissimilarity in
the result (discussed above). In the current study,
it was shown that even in the subpopulations of
a unique study, profound disparities observed in
the responses to treatment.While the probiotic
E.coli Nissle 1917 was, though minimally,
effective in diarrhea-predominant IBS, it was
destructive in diarrhea-constipation mixed
IBS symptomatology. So, maybe different
presentations of IBS would, to some degree,
reveal different pathogenesis, necessitating
customization of treatment protocols for each
specific type of IBS; in fact, several authors have
already suggested this approach.?**

There are several mechanisms proposed
to explain therapeutic effects of probiotics
in IBS. Through cross talk, quorum sensing
systems, probiotics can alter microflora of
the intestine directly; or indirectly through
immunomodulatory, antiinflammatory and
barrier activities.? It has also been demonstrated
that in IBS patients, persistent changes in
proinflammatory (IL-12) and antiinflammatory
(IL-10) cytokines occur?’; in which probiotics
have been shown to improve IL-12/IL-10 ratio
concomitant to clinical improvement. More
particularly about E.coli Nissle 1917, evidence
suggests that it stimulates IL-10 production
of peripheral mononuclear cells*®, improves
intestinal motility*, prevents the invasion of
pathogens into the mucosa®, and induces the
synthesis of antimicrobial peptides including
human B-defensins and also synthesis of tight-
junction proteins in intestinal epithelial cells.”!

CONCLUSION

Probiotic therapy with E.coli Nissle 1917
was not able to induce significant improvement

in the symptoms of patients with non-categorized
IBS. Nevertheless, when IBS patients were
recategorized to subgroups according to their
main symptoms, evaluation of the efficacy of
the probiotic on some individual items in the
symptom list reached the significance level.
However, due to some limitations of the current
study including the limited sample size, and
borderline p values achieved through analyses,
prospective clinical trials are recommended for
confirming our findings.

ACKNOWLEDGMENTS

The study has been supported by a grant from
Iran University of Medical Sciences.

REFERENCES

1. Saha L. Irritable bowel syndrome: Pathogenesis,
diagnosis, treatment, and evidence-based medicine.
World J Gastroenterol. 2014;20(22):6759-73.

2. RuepertL, Quartero AO, de Wit NJ, van der Heijden GJ,
Rubin G, Muris JW. Bulking agents, antispasmodics
and antidepressants for the treatment of irritable bowel
syndrome. Cochrane Database Syst Rev. 2011 Aug
105(8):CD003460. doi: 10.1002/14651858.CD003460.
pub3.

3. Ford AC, Brandt LJ, Young C, Chey WD, Foxx-
Orenstein AE, Moayyedi P. Efficacy of 5-HT3
antagonists and 5-HT4 agonists in irritable bowel
syndrome: systematic review and meta-analysis. Am
J Gastroenterol. 2009;104(7):1831-43; quiz 1844. doi:
10.1038/aj2.2009.223.

4. Cremonini F, Delgado-Aros S, Camilleri M. Efficacy of
alosetron in irritable bowel syndrome: a meta-analysis
of randomized controlled trials. Neurogastroenterol
Motil. 2003;15(1):79-86.

5. Moayyedi P, Ford AC, Talley NJ, Cremonini F, Foxx-
Orenstein AE, Brandt LJ, Quigley EM. The efficacy of
probiotics in the treatment of irritable bowel syndrome:
a systematic review. Gut. 2010;59(3):325-32. doi:
10.1136/gut.2008.167270.

6. Khedmat H, Karbasi A, Amini M, Aghaei A, Taheri
S. Aloe vera in treatment of refractory irritable bowel
syndrome: Trial on Iranian patients. J Res Med Sci.
2013;18(8):732.

7. Kassinen A, Krogius-Kurikka L, Mdkivuokko H,
Rinttila T, Paulin L, Corander J, Malinen E, Apajalahti
J, Palva A. The fecal microbiota of irritable bowel
syndrome patients differs significantly from that of
healthy subjects. Gastroenterol. 2007;133(1):24-33.

8. Thabane M, Kottachchi DT, Marshall JK. Systematic
review and meta-analysis: The incidence and prognosis
of post-infectious irritable bowel syndrome. Aliment
Pharmacol Ther. 2007;26(4):535-44.

207



Amir H. Faghihi

Acta Med Indones-Indones ] Intern Med

15.

16.

17.

18.

19.

208

Urgesi R, Casale C, Pistelli R, Rapaccini GL, de Vitis
I. A randomized double-blind placebo-controlled
clinical trial on efficacy and safety of association of
simethicone and Bacillus coagulans (Colinox®) in
patients with irritable bowel syndrome. Eur Rev Med
Pharmacol Sci. 2014;18(9):1344-53.

. Sisson G, Ayis S, Sherwood RA, Bjarnason I.

Randomised clinical trial: a liquid multi-strain
probiotic vs. placebo in the irritable bowel syndrome
—a 12 week double-blind study. Aliment Pharmacol
Ther. 2014;40(1):51-62. doi:10.1111/apt.12787.

. Ludidi S, Jonkers DM, Koning CJ, Kruimel JW, Mulder

L, van der Vaart IB, Conchillo JM, Masclee AA.
Randomized clinical trial on the effect of a multispecies
probiotic on visceroperception in hypersensitive IBS
patients. Neurogastroenterol Motil. 2014;26(5):705-
14. doi: 10.1111/nmo.12320.

. Begtrup LM, de Muckadell OB, Kjeldsen J, Christensen

RD, Jarbel DE. Long-term treatment with probiotics in
primary care patients with irritable bowel syndrome-
-a randomised, double-blind, placebo controlled trial.
Scand J Gastroenterol. 2013;48(10):1127-35. doi:
10.3109/00365521.2013.825314.

. Kruis W, Thieme C, Weinzierl M, Schiissler P, Holl J,

Paulus W. A diagnostic score for the irritable bowel
syndrome. Its value in the exclusion of organic disease.
Gastroenterology. 1984;87(1):1-7.

. Thompson WG, Longstreth GF, Drossman DA, Heaton

KW, Irvine EJ, Miiller-LissnerSA. Functional bowel
disorders and functional abdominal pain. Gut. 1999;45
(Suppl 2):1143-7.

Roberts LM, McCahon D, Holder R, Wilson S, Hobbs
FD. A randomised controlled trial of a probiotic
‘functional food’ in the management of irritable bowel
syndrome. BMC Gastroenterol. 2013;13:45. doi:
10.1186/1471-230X-13-45.

Ostgaard H, Hausken T, Gundersen D, El-Salhy M.
Diet and effects of diet management on quality of
life and symptoms in patients with irritable bowel
syndrome. Mol Med Rep. 2012;5(6):1382-90. doi:
10.3892/mmr.2012.843.

Kruis W, Chrubasik S, Boehm S, Stange C, Schulze
J. A double-blind placebo-controlled trial to study
therapeutic effects of probiotic Escherichia coli Nissle
1917 in subgroups of patients with irritable bowel
syndrome. Int J Colorectal Dis. 2012;27(4):467-74.
doi: 10.1007/s00384-011-1363-9.

Liebregts T, Adam B, Bertel A, Jones S, Schulze J, Enders
C, Sonnenborn U, Lackner K, Holtmann G. Effect of
E. coli Nissle 1917 on post-inflammatory visceral
sensory function in a rat model. Neurogastroenterol
Motil. 2005;17(3):410-4.

Boudeau J, Glasser AL, Julien S, Colombel JF, Darfeuille-
Michaud A. Inhibitory effect of probiotic Escherichia
coli strain Nissle 1917 on adhesion to and invasion of
intestinal epithelial cells by adherent-invasive E. coli
strains isolated from patients with Crohn’s disease.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Aliment Pharmacol Ther. 2003;18(1):45-56.

Barnich N, Darfeuille-Michaud A. Adherent-invasive
Escherichia coli and Crohn’s disease. Curr Opin
Gastroenterol. 2007;23(1):16-20.

Schultz M. Clinical use of E. coli Nissle 1917 in
inflammatory bowel disease. Inflamm Bowel Dis.
2008;14(7):1012-8. doi: 10.1002/ibd.20377.
Brenner DM, Moecller MJ, Chey WD, Schoenfeld
PS. The utility of probiotics in the treatment of
irritable bowel syndrome: a systematic review. Am J
Gastroenterol. 2009;104(4):1033-49; quiz 1050. doi:
10.1038/aj2.2009.25.

Talley NJ. A unifying hypothesis for the functional
gastrointestinal disorders: really multiple diseases
or one irritable gut? Rev Gastroenterol Disord.
2006;6(2):72-8.

Mertz HR. Irritable bowel syndrome. N Engl J Med.
2003;349(22):2136-46.

Whorwell PJ, Altringer L, Morel J, Bond Y,
Charbonneau D, O’Mahony L, Kiely B, Shanahan F,
Quigley EM. Efficacy of an encapsulated probiotic
Bifidobacteriuminfantis 35624 in women with
irritable bowel syndrome. Am J Gastroenterol.
2006;101(7):1581-90.

Sherman PM, Ossa JC, Johnson-Henry K. Unraveling
mechanisms of action of probiotics. Nutr Clin Pract.
2009;24(1):10-4. doi: 10.1177/0884533608329231.
O’Mahony L, McCarthy J, Kelly P, Hurley G, Luo F,
Chen K, O’Sullivan GC, Kiely B, Collins JK, Shanahan
F, Quigley EM. Lactobacillus and bifidobacterium
in irritable bowel syndrome: symptom responses
and relationship to cytokine profiles. Gastroenterol.
2005;128(3):541-51.

Helwig U, Lammers KM, Rizzello F, Brigidi P,
Rohleder V, Caramelli E, Gionchetti P, Schrezenmeir
J, Foelsch UR, Schreiber S, Campieri M. Lactobacilli,
bifidobacteria and E. coli nissle induce pro- and anti-
inflammatory cytokines in peripheral blood mononuclear
cells. World J Gastroenterol. 2006;12(37):5978-86.
Biér F, Von Koschitzky H, Roblick U, Bruch HP, Schulze
L, Sonnenborn U, Béttner M, Wedel T. Cell-free
supernatants of Escherichia coli Nissle 1917 modulate
human colonic motility: evidence from an in vitro organ
bath study. NeurogastroenterolMotil. 2009;21(5):559-
66, ¢16-7. doi: 10.1111/j.1365-2982.2008.01258 x.
Altenhoefer A, Oswald S, Sonnenborn U, Enders C,
Schulze J, Hacker J, Oelschlaeger TA. The probiotic
Escherichia coli strain Nissle 1917 interferes with
invasion of human intestinal epithelial cells by different
enteroinvasive bacterial pathogens. FEMS Immunol
Med Microbiol. 2004;40(3):223-9.

Cichon C, Enders C, Sonnenborn U, Schmidt MA.
DNA-microarray-based comparison of cellular
responses in polarized T84 epithelial cells triggered
by probiotics: E. coli Nissle 1917 (EcN) and
Lactobacillus acidophilus PZ1041. Gastroenterol.
2004;126(4):A-578-A-579.



