
Gastroenterology 2018;155:1004–1007

BRIEF
REPORTS
BRIEF REPORTS
Effects of Prebiotics vs a Diet Low in FODMAPs in Patients With
Functional Gut Disorders

Jose-Walter Huaman,1,2 Marianela Mego,1 Chaysavanh Manichanh,1 Nicolau Cañellas,3,4

Daniel Cañueto,3 Hegoi Segurola,5 Marta Jansana,6 Carolina Malagelada,1 Anna Accarino,1

Jelena Vulevic,7 George Tzortzis,7 Glenn Gibson,8 Esteban Saperas,2 Francisco Guarner,1 and
Fernando Azpiroz1

1Digestive System Research Unit, University Hospital Vall d’Hebron, Centro de Investigación Biomédica en Red de Enfermedades
Hepáticas y Digestivas (Ciberehd), Universitat Autònoma de Barcelona, Bellaterra (Cerdanyola del Vallès), Spain; 2Department of
Gastroenterology, University Hospital General of Catalonia, San Cugat del Valles, Barcelona, Spain; 3Metabolomics Platform,
Universitat Rovira i Virgili, Campus Sescelades, Tarragona, Spain; 4Centro de Investigación Biomédica en Red de Diabetes y
Enfermedades Metabólicas (Ciberdem), Madrid, Spain; 5Nutritional Support Unit, University Hospital Vall d’Hebron, Barcelona,
Spain; 6Department of Endocrinology and Nutrition, University Hospital General of Catalonia, San Cugat del Valles, Barcelona,
Spain; 7ClasadoResearchServicesLtd,ScienceandTechnologyCentre,UniversityofReading,EarlyGate,Reading,UK; and 8Food
Microbial Sciences Unit, Department of Food and Nutritional Sciences, The University of Reading, Whiteknights, Reading, UK
See editorial on page 960.

Prebiotics and diets low in fermentable oligo-, di-, mono-
saccharides and polyols (low-FODMAP diet) might reduce
symptoms in patients with functional gastrointestinal
disorders, despite reports that some nonabsorbable,
fermentable meal products (prebiotics) provide substrates
for colonic bacteria and thereby increase gas production.
We performed a randomized, parallel, double-blind study
of patients with functional gastrointestinal disorders
with flatulence. We compared the effects of a prebiotic
supplement (2.8 g/d Bimuno containing 1.37 g
beta-galactooligosaccharide) plus a placebo (Mediterra-
nean-type diet (prebiotic group, n [ 19) vs a placebo
supplement (2.8 g xylose) plus a diet low in FODMAP (low-
FODMAP group, n [ 21) for 4 weeks; patients were then
followed for 2 weeks. The primary outcome was effects on
composition of the fecal microbiota, analyzed by 16S
sequencing. Secondary outcomes were intestinal gas
production and digestive sensations. After 4 weeks, we
observed opposite effects on microbiota in each group,
particularly in relation to the abundance of Bifidobacterium
sequences (increase in theprebiotic groupanddecrease in the
low-FODMAP group; P [ .042), and Bilophila wadsworthia
(decrease in the prebiotic group and increase in the low-
FODMAP group; P [ .050). After 4 weeks, both groups had
statistically significant reductions in all symptom scores,
except reductions in flatulence and borborygmi were not
significant in the prebiotic group. Although the decrease in
symptoms persisted for 2 weeks after patients discontinued
prebiotic supplementation, symptoms reappeared immedi-
ately after patients discontinued the low-FODMAP diet.
Intermittent prebiotic administration might therefore be an
alternative to dietary restrictions for patients with functional
gut symptoms. ClinicalTrials.gov no.: NCT02210572.
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Figure 1. Effect of treatment on relative abundance in
Bifidobacterium and Bilophila wadsworthia measured by 16S
ribosomal RNA sequencing. Overall differences were tested
by nonparametric Kruskal-Wallis analysis of variance on
ranks, and the Mann-Whitney test was used for post hoc
comparisons (LFD n ¼ 21; prebiotic group n ¼ 19). Data are
median and interquartile range of the difference in abundance
of bacterial sequences in fecal samples from pretreatment to
treatment (see Supplementary Document 2).

WHAT YOU NEED TO KNOW

BACKGROUND AND CONTEXT

Non-absorbable residues of the diet are fermented by
intestinal microbiota, releasing gas. Thus, diets low in
fermentable residues, such as low FODMAP diets,
improve gas-related complaints; paradoxically, some
products that are selectively fermented by colonic
microbiota (prebiotics) produce a similar benefit.

NEW FINDINGS

The decrease in symptoms produced by a low FODMAP
diet in patients with functional gut disorders
disappeared soon after discontinuation of the diet. In
contrast, prebiotic administration enriched the
microbiota and the decrease in symptoms persisted for
2 weeks.

LIMITATIONS

The study is small, did not estimate long-term efficacy
and did not determine whether the prebiotic effect is
product-specific or generic.

IMPACT

Intermittent treatment with prebiotics might represent an
advantage over dietary restrictions for patients with
functional gut symptoms.
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t has been shown that patients complaining of
Abbreviations used in this paper: B-GOS, beta-galactooligosaccharide;
FODMAP, fermentable oligo-, di-, mono-saccharides and polyols; LFD,
low-FODMAP diet.
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Igas-related symptoms significantly improve on
various types of diets low in fermentable residues.1–4

However, other studies have suggested that some
nonabsorbable, fermentable meal products (prebiotics)
that serve as substrates for colonic bacteria produce a
similar effect on gas-related symptoms.5 To address these
apparent inconsistencies, we performed a randomized, 2-
center, parallel double-blind study in patients with
functional gut disorders who complained of flatulence
(Supplementary Document 1). We compared the effect of
a prebiotic supplement (2.8 g per day Bimuno containing
1.37 g beta-galactooligosaccharide [B-GOS]; Clasado
Biosciences, Jersey, Channel Islands) plus a placebo
(Mediterranean-type) diet (prebiotic group) vs a placebo
supplement (2.8 g xylose) plus a low FODMAP
(fermentable oligo-, di-, mono-saccharides and polyols)
diet (LFD group). The primary outcome was the effect of
the treatments on gut microbiota composition, specif-
ically the relative abundance of bifidobacteria analyzed
by 16S sequencing (Supplementary Documents 1 and 2).
Secondary outcomes were intestinal gas production, as an
index of microbiota activity, and digestive symptoms
(Supplementary Documents 1, 3, 4 and 5). Sample size
was calculated based on the effect of the prebiotic B-GOS
on fecal bifidobacteria in previous studies.6

Forty-four patients (31 with irritable bowel syndrome
and 13 with functional abdominal distension) were ran-
domized (21 in the prebiotic and 23 in the LFD group), and
40 of them completed the study (19 and 21 patients,
respectively); no demographic or clinical differences be-
tween groups were found. Adherence to dietary instructions
was good (�5 on a 1–7 scale).7 A per intention-to-treat
analysis was performed.

Both treatments induced different effects on microbiota,
particularly with relation to the abundance of Bifidobacte-
rium genus sequences (increased with prebiotic and
decreased with LFD; P ¼ .042), and Bilophila wadsworthia
(decreased with prebiotic and increased with LFD; P ¼ .050)
(Figure 1; Supplementary Document 2).

Before treatment, the patients exhibited mild to mod-
erate symptoms on their habitual diets, recording 15 ± 1
evacuations of gas during the daytime without significant
differences between the study groups (Figure 2). By 4
weeks, both treatments reduced the symptom scores on the
daily questionnaires (Figure 2); the reductions were statis-
tically significant for all symptoms except for flatulence and
borborygmi in the prebiotic group, but no differences in the
effect of treatment (treatment values minus pretreatment
values) were detected between the study groups (P ¼ .293
by multivariate analysis of variance). However, both stra-
tegies had different consequences after treatment discon-
tinuation. Although the improvement of symptoms persisted
2 weeks after prebiotic administration, symptoms tended to
relapse after discontinuing the LFD (still lower than pre-
treatment), although the change (from treatment values
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Figure 2. Symptoms and
number of anal gas evacu-
ations measured pretreat-
ment (white), in the fourth
week treatment (black) and
in the second week post-
treatment phase (gray). Per
intention-to-treat analysis in
44 patients (21 prebiotic,
23 LFD group); differences
between groups were not
statistically significant. Data
are the mean ± standard
error.
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to posttreatment values) was not significantly different
between groups (P ¼ .093 by multivariate analysis of vari-
ance). Both treatments reduced the number of daytime
anal gas evacuations; the effect was more prominent (and
statistically significant; P < .001) in the LFD group, but
without differences between groups (P ¼ .091). After
prebiotic treatment, the number of gas evacuations was
maintained, but it increased (not significantly) after
discontinuation of the LFD (P ¼ .073 vs change in prebiotic
group) (Figure 2).

The clinical outcome associated with the LFD in our
study was similar to that previously reported.2–4 The LFD
reduced gas production; this effect was similar to that
produced by low flatulogenic diet and conceivably contrib-
uted to the improvement of gas-related symptoms.1 The
improvement of gas-related symptoms due to supplemen-
tation with the B-GOS prebiotic in our study was consistent
with previous observations.5 B-GOS serves as a substrate for
colonic microbiota and initially increases intestinal gas
production. However, continuous B-GOS administration eli-
cited an adaptation of gut microbiota and progressive
decrease in gas production back to preadministration levels
by 7 to 10 days of treatment.6,8 It is not known whether
the effects of B-GOS administration on symptoms and
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microbiota are product-specific or are common to other
prebiotics. The tendency to symptom relapse after LFD
discontinuation may be related to its effect on intestinal
microbiota.9,10

The main limitation of this study relates to the relatively
small sample size. As anticipated, the sample size demon-
strated that despite the treatments having significantly
different effects on gut microbiota, as the primary outcome,
their effects on clinical symptoms, as secondary endpoints,
were similar. Furthermore, the study was short and did not
allow estimating the long-term efficacy of the treatments,
and in the prebiotic group the potential contribution of the
Mediterranean diet cannot be ascertained.

From a practical perspective, our study indicated that, in
the short run, daily administration of B-GOS prebiotic was
equally effective as an LFD. Because dietary restrictions,
particularly the LFD, are cumbersome to follow, these re-
sults present an alternative patient management strategy.
Furthermore, given the sustained effect of B-GOS compared
with the reversible effects of LFD, intermittent treatment
with B-GOS might represent an additional advantage over
the continuous treatment required with LFD. Recent data
indicate that simultaneous administration of a probiotic may
prevent the potentially deleterious influences of LFD on
microbiota.4 Possibly, the combination of various therapies
may have synergistic effects. Gas-related symptoms may
benefit from individualized treatment with diet, prebiotics,
and/or probiotics in single or combined therapy. Ideally,
individual treatment strategies would be based on biological
markers, including microbiota metabolic activity, and
composition.

Supplementary Material
Note: To access the supplementary material accompanying
this article, visit the online version of Gastroenterology at
www.gastrojournal.org, and at https://doi.org/10.1053/
j.gastro.2018.06.045.
References

1. Azpiroz F, et al. Neurogastroenterol Motil 2014;26:

779–785.
2. Halmos EP, et al. Gastroenterology 2014;146:67–75.
3. Krogsgaard LR, et al. Aliment Pharmacol Ther 2017;

45:1506–1513.
4. Staudacher HM, et al. Gastroenterology 2017;153:

936–947.
5. Silk DB, et al. Aliment Pharmacol Ther 2009;29:508–518.
6. Mego M, et al. Aliment Pharmacol Ther 2017;45:

670–680.
7. Shepherd SJ, et al. J Am DietAssoc 2006;

106:1631–1639.
8. Mego M, et al. Neurogastroenterol Motil 2017;29. https://

doi.org/10.1111/nmo.13080.
9. Halmos EP, et al. Gut 2015;64:93–100.
10. Staudacher HM, et al. J Nutr 2012;142:1510–1518.
Received February 27, 2018. Accepted June 22, 2018.

Reprint requests
Address requests for reprints to: Fernando Azpiroz, MD, Digestive System
Research Unit, Hospital General Vall d’Hebron, 08035-Barcelona, Spain.
e-mail: azpiroz.fernando@gmail.com; fax: (34) 93 489 44 56.

Acknowledgments
The authors thank Gloria Santaliestra for secretarial assistance. We
acknowledge the American Journal Experts for English editing of the
manuscript (Certificate Verification Key: 2B02-9D8E-A5F0-B802-AAAC and
92D8-7D40-7C38-F2C6-A150) funded by grant SAF 2016-76648-R (Spain).
Guarantor of the article is Fernando Azpiroz.
Author contributions: JWH: randomization of participants (generation of

allocation sequence and assignation of participants to interventions), study
management, conduction of experiments, and data analysis; MM: study
management, conduction of experiments, and data analysis; C Manichanh:
microbiota analysis; DC: metabolomic analysis; NC: metabolomic analysis;
HS: nutritionist, dietary guidance; MJ: nutritionist, dietary guidance; C
Malagelada: metabolomic analysis; AA: supervision of studies; JV: study
design, interpretation of results, manuscript revision; GT: study design,
interpretation of results; GG: study design, interpretation of results,
manuscript revision; ES: study design, manuscript revision; FG: study
design, data interpretation manuscript revision; FA: study design, and
manuscript preparation. All authors approved the final draft of the manuscript.

Conflicts of interest
These authors disclose the following: Jelena Vulevic and George Tzortzis are
employees of Clasado; Glen Gibson, Francisco Guarner, and Fernando
Azpiroz served as advisory board members for Clasado. The remaining
authors disclose no conflicts.

Funding
This study was supported in part by a grant from Clasado Biosciences
(Channel Islands) and the Spanish Ministry of Economy and Competitiveness
(Dirección General de Investigación Científica y Técnica, SAF 2016-76648-R);
Ciberehd is funded by the Instituto de Salud Carlos III.

http://www.gastrojournal.org
https://doi.org/10.1053/j.gastro.2018.06.045
https://doi.org/10.1053/j.gastro.2018.06.045
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref1
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref1
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref1
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref2
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref2
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref3
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref3
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref3
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref4
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref4
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref4
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref5
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref5
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref6
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref6
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref6
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref7
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref7
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref7
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref7
https://doi.org/10.1111/nmo.13080
https://doi.org/10.1111/nmo.13080
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref9
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref9
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref10
http://refhub.elsevier.com/S0016-5085(18)34687-0/sref10
mailto:azpiroz.fernando@gmail.com

	Effects of Prebiotics vs a Diet Low in FODMAPs in Patients With Functional Gut Disorders
	What You Need to Know
	Supplementary Material
	References
	Acknowledgments



