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Human Milk Oligosaccharides Support Normal Bowel
Function and Improve Symptoms of Irritable Bowel
Syndrome: A Multicenter, Open-Label Trial

Olafur S. Palsson, PsyD?, Anne Peery, MD!, Dorthe Seitzberg, PhD?, Ingvild Dybdrodt Amundsen, MSc?, Bruce McConnell, MSc, MBA?
and Magnus Simrén, MD, PhD?3

INTRODUCTION: Treatment options for irritable bowel syndrome (IBS) are limited, causing many patients to remain
symptomatic. This study assessed the potential of human milk oligosaccharides (HMOs) to normalize
bowel habits. Secondary outcomes included IBS severity and health-related quality of life.

METHODS: This multicenter, open-label trial recruited patients with IBS from 17 sites across the United States.
Patients received daily orally administrated 5-g intervention of the HMOs 2’-fucosyllactose and lacto-N-
neotetraose in a 4:1 mix. Bowel habits, IBS symptoms, and quality of life were assessed at baseline and

every 4 weeks during the 12-week intervention.

RESULTS: A total of 317 patients (70.7% women; mean age of 44.0 years, range 18-93 years) received the trial
product, and 245 patients completed the trial according to protocol. Patients had a significant
improvement from baseline to 12 weeks in total percentage of bowel movements with abnormal stool
consistency (mean and [95% confidence intervall: 90.7 [88.9-92.9] vs 57.2% [53.9-60.5], P<
0.0001), overall IBS Symptom Severity Score (323 [314-332] vs 144 [133-155], P< 0.0001) and
health-rela,ted quality of life (50.4 [48.0-52.8]vs 74.6 [72.3-76.9], P< 0.0001). Improvement was
similar across IBS subtypes. Symptoms improved most in the first 4 weeks of intervention. The most
common side effects were mild gastrointestinal symptoms such as flatulence, abdominal pain and

discomfort, and distension.

DISCUSSION: Supplementation with 2 selected HMOs improves IBS symptoms and quality of life without substantial
side effects. These promising results suggest that this novel approach to IBS should be confirmed in a

randomized, placebo-controlled trial.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/CTG/A453; http:/links.lww.com/CTG/A454; and http:/links.lww.com/CTG/A455.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a disorder of gut-brain in-
teraction, characterized by recurrent abdominal pain associated
with altered bowel habits, including abnormal stool consistency
and frequency (1-3). IBS is one of the most common disorders of
the digestive tract, with an estimated worldwide population
prevalence of 5%-11% (4,5). Thirty percent of those suffering
from IBS have symptoms severe enough to consult a physician
(6). For these patients, the disease has a large impact on quality of
life, commonly leading to the need for medical treatment, fre-
quent health care seeking, significant impairment of daily life, and

work absenteeism. This in turn leads to economic consequences
for the individual and for the society (7-9).

Although IBS is prevalent, effective treatment of the condition
is lacking. Moreover, medications approved for treating IBS are
often limited to a specific subgroup of patients, i.e., IBS with
predominant constipation (IBS-C) or diarrhea (IBS-D), leaving
the large subgroup of patients who have a mixed bowel habits
(IBS-M) without a designated therapy option. Furthermore, the
therapeutic benefits of IBS drugs are modest, and they do not treat
the underlying pathophysiology (10). For these reasons, many
patients remain symptomatic long-term regardless of medical
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treatment. Hence, there is a clear unmet need for alternative ef-
fective strategies for patients to manage their IBS symptoms. It is
also worth considering that patients may prefer a dietary ap-
proach to manage their condition on a daily basis instead of
consuming drugs.

The pathogenesis of IBS is unknown, but the gut microbiota
are being increasingly seen as a potential contributing factor (11).
This has been prompted by a number of clinical observations,
such as de novo development of IBS after enteric infections (12),
compositional differences in the gut microbiota of patients with
IBS relative to healthy individuals (13,14), e.g., a depletion of fecal
and mucosal bifidobacteria (15), and clinical responses to inter-
ventions that modify the gut microbiota (16). The role of the gut
microbiota in IBS pathogenesis may, in part, involve changes in
the production by bacteria of several nutrients (17) that are
crucial for maintaining gut health (18). Diet is, together with
genetics and environmental factors, one of the main contributors
to the composition of the human gut microbiota (19). Despite the
potential contribution of the gut microbiota to IBS pathogenesis,
there is currently no therapy available to normalize IBS-specific
dysbiosis, and a dietary approach to manage symptoms is worth
further investigation.

Human milk oligosaccharides (HMOs) are a heterogenous
mix of glycans naturally occurring in high concentration in
human breast milk (20). As HMOs are largely indigestible in
the upper gastrointestinal (GI) tract (21-23), the majority of
ingested HMOs reach the large intestine undigested. Here,
they serve multiple roles, including modulation of the micro-
biota and the immune system, and prevention of epithelial
adhesion of intestinal pathogens (20,24,25). Because of these
characteristics, these HMOs potentially have a beneficial role
in the management of IBS; particularly the symptoms relating
to bowel function. Based on a recent, small proof-of-principle
trial in patients with IBS (26), 2 HMOs, 2’-fucosyllactose
(2°FL), and lacto-N-neotetraose (LNnT), can be expected to
support normal bowel function in adults suffering from IBS
without causing tolerance issues. They may also, through
modulation of intestinal microbiota and associated metabo-
lites, improve general gut health resulting in better manage-
ment of IBS-related symptoms and thereby overall wellbeing.

The aim of this open-label trial was to assess the potential of a
daily intake of 5 g of a 4:1 mix of 2’FL and LNnT to normalize
bowel habits in a real-world setting in patients diagnosed with
IBS. Furthermore, the impact on overall IBS symptom severity,
other GI symptoms, and disease-specific health-related quality of
life was also assessed.

METHODS
Trial design and conduct
This was a prospective, open-label, single-arm clinical trial to
evaluate the efficacy and safety of daily oral intake of a 5-g
combination of 2 HMOs, 2’FL, and LNnT in a 4:1 mix, in adults
with IBS. Patients were recruited in medical clinics and clinical
research centers at 17 sites across the United States. An e-
pharmacy distributed the trial product to patients. The trial was
conducted in accordance with the Declaration of Helsinki (27)
and approved by the independent institutional review board
IntegReview. The trial was registered at ClinicalTrials.gov with
registration number NCT03550742.

Written informed consent was obtained from all participants
at a screening visit. After inclusion in the trial, the patients
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completed surveys at baseline, and 4, 8, and 12 weeks after start of
intervention to collect data on current symptoms, wellbeing, and
medication use. All surveys were administered online through a
password-protected patient web page. Validated questionnaires
were used, including the Bristol Stool Form Scale (BSES) (28), IBS
Symptom Severity Score (IBS-SSS) (29), the IBS-specific version
of the Gastrointestinal Symptom Rating Scale (GSRS-IBS) (30),
and the IBS Quality of Life questionnaire (IBS-QOL) (31). Pa-
tients also answered questions related to health, medication us-
age, adherence to the intervention, perception of the trial product,
and adverse events (AEs). A trial duration of 12 weeks was se-
lected to provide sufficient time for stabilization of symptoms and
decrease of the placebo effect, while retaining the exploratory
nature of the trial.

Inclusion and exclusion criteria

Patients were eligible for participation in the trial if they were
aged 18 years and older, had a diagnosis of IBS from a health
care provider, and met the Rome IV diagnostic criteria for IBS
(32). All IBS subtypes were included. No minimum IBS-SSS
score was required. Lactose intolerant patients were eligible
because of the low content of lactose in the trial product. In
addition, patients had to be fluent in English and have access
to the Internet through computer, tablet, or smartphone.
Patients were excluded from participation if they had been
diagnosed with celiac disease, diverticulitis, inflammatory
bowel disease, or Clostridium difficile infection. Women who
were pregnant or lactating were also excluded from
participation.

Efficacy and safety evaluation
The primary endpoint in the trial was the mean change from
baseline in the proportion of bowel movements with abnormal
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Figure 1. Patient flow. ITT, intention-to-treat; PP, per protocol.
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stool consistency as measured by BSFS (stool types 1 and 2 [hard
stools], and types 6 and 7 [loose stools]), in all patients and in IBS
subtypes. This endpoint was selected, rather than a combined
pain and stool consistency endpoint as often used in current IBS
clinical trials, because the aim of the trial was not to test the HMO
blend as an overall IBS intervention but as nutritional support for
normalizing bowel movements in patients with IBS. To assess
stool consistency, patients were asked to report the percentage of
all stools falling within the classification of hard stools and loose
stools, respectively, during the previous 4 weeks. Secondary
endpoints included change from baseline in the overall IBS-SSS
score and the IBS-SSS parameters of abdominal pain severity and
frequency, and bloating severity; severity of gastrointestinal
symptoms measured by GSRS-IBS; and the patients’ disease-
specific health-related quality of life measured by IBS-QOL.
Safety was assessed by collecting and monitoring AEs throughout
the course of the trial.

Trial intervention

The HMOs were produced by Glycom Manufacturing A/S,
Denmark, under good manufacturing practice conditions, using
fermentation followed by separation and purification resulting in
products of greater than 97% purity, and provided as white
powder. Capstone Nutrition, UT, filled under good
manufacturing practice conditions the 2’FL and LNnT in a 4:1
mass ratio in single-serve stick packs. Each stick pack contained
the daily dose of 5 g of HMOs. The single-serve stick packs were
distributed in boxes that each contained 30 stick packs. Com-
pound mix ratio and daily dose were determined based on in-
ternal data. All patients received the HMO mix after entering the
trial and completing the baseline survey. The intervention was
open-label, so all patients were aware they were taking the active
HMO mix. Patients were instructed to consume the content of 1
stick pack daily for 12 weeks, either mixed in food or beverage or
on its own. The final product contained less than 1% lactose,
corresponding to less than 50 mg of lactose per day.

Statistical methods

There were no previous data available to enable prediction of the
size of the impact of 2’FL and LNnT on the primary outcome
measure in this trial. In the absence of relevant pilot data,
G*Power version 3.1.9.2 was used to calculate the sample size
needed to achieve 95% power to detect a small effect size with the
planned analysis method (assumptions: ANOVA: repeated
measures, between factors; effect size f = 0.25; alpha = 0.05;
number of groups = 3; number of measurement points = 2;
correlation among measures = 0.5). This yielded a required total
sample size of 189. Thus, the chosen sample size of 300 should be
sufficient to detect even small intervention effects.

For both primary and secondary outcomes, analyses were
conducted with a 2-factor mixed-design ANOVA, with the 3 IBS
subtypes (corresponding to the number of groups) as the
between-subject factor and 2 timepoints (baseline vs week 12) as
within-subject factor. This was performed using an intention-to-
treat (ITT) methodology, including data from all patients who
received a shipment of the trial product regardless of whether they
started the intervention, and carrying the last observations
obtained forward to fill any missing data points from dis-
continued patients. Statistical analyses were performed using
IBM SPSS Statistics Version 25.0.

American College of Gastroenterology
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Table 1. Baseline characteristics and demographics of the trial
population

Age (yr) 44.0 (range 18-93)
Sex, n (%)
Women 224 (70.7)
Men 93 (29.3)
BMI (kg/m?) 28 (range 17-56)
Race/ethnicity, n (%)
Non-Hispanic white 61 (19.2)
Non-Hispanic black 30(9.5)
Hispanic 212 (66.9)
Other 10(3.2)
Did not wish to disclose 4(1.3)
State of residence, n (%)
Alabama 31(9.8)
California 57 (18.0)
Florida 187 (59.0)
Michigan 7(2.2)
New York 20 (6.3)
North Carolina 5(1.6)
Oklahoma 4(1.4)
Pennsylvania 3(0.9)
Other 3(0.9)
IBS subtype, n (%)
IBS-C 136 (42.9)
IBS-D 85(26.7)
IBS-M 95 (30.0)
IBS-U 1(0.3)
IBS severity (IBS-SSS), n (%)
Severe IBS (300+) 202 (63.7)
Moderate IBS (=175-299) 103 (32.5)
Mild IBS (<175) 12 (3.8)
Time since onset of IBS symptoms, n (%)
<6 mo 1(0.3)
6-12 mo 77 (24.3)
1-3yr 130 (41.0)
3-5yr 27 (8.5)
>5yr 82 (25.9)

BMI, body mass index; IBS, irritable bowel syndrome; IBS-C, constipation-
predominant IBS; IBS-D, diarrhea-predominant IBS; IBS-M, alternating/mixed-
pattern IBS; IBS-U, unspecified IBS; IBS-SSS, IBS Symptom Severity Scale.

RESULTS

Trial population

A total of 366 patients were screened for eligibility to participate
in the trial between May 2018 and November 2018. Of these, 49
patients did not meet the inclusion criteria or met exclusion
criteria after enrollment, or did not complete the baseline survey,
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Figure 2. Changes in total % of abnormal consistency stools (Bristol Stool
Form Scale) during 12 weeks of daily supplementation of a 5-g mix of 2'-
fucosyllactose and lacto-N-neotetraose. *Significantly reduced total % of
abnormal stools (diarrhea + constipation) compared with baseline at P <
0.0001.

leaving 317 patients to be included in the analyses. Thirteen of
those subjects were discontinued after completing the baseline
survey, as they did not start the intervention. Of the 304 subjects
who started the intervention, 273 completed the trial and all as-
sessments (Figure 1).

The sample of 317 patients included in the analyses had a
mean age of 44 years (range 18-93 years) and consisted pre-
dominantly of women (70.7%). The average IBS-SSS score was
323 (range 60-500), with 63.7% of the patients presenting with
severe IBS (IBS-SSS >300). More than 65% of the patients in
the analysis sample had experienced onset of IBS symptoms
within the last 3 years before enrollment, and the distribution
of IBS subtypes was 42.9% with IBS-C, 26.7% with IBS-D,
30.0% with IBS-M, and 0.3% with unspecified IBS. Most of the
patients (88.3%) reported at baseline that they were taking
medication regularly to manage their IBS symptoms, and they
were allowed to continue to do so during the trial. Throughout

the trial, 245 patients reported full adherence to the in-
tervention. An overview of baseline demographics is shown in
Table 1.

Efficacy

Overall, the total proportion of bowel movements with abnormal
stool consistency (BSFS 1, 2, 6 and 7) improved from baseline to
week 12 (mean and [95% confidence interval]: 90.7 [88.9-92.9] vs
57.2% [53.9-60.5], P < 0.0001) (Figure 2), with no differences in
improvement between IBS subtypes. The proportion of loose stools
(BSFS 6 or 7) was reduced from baseline to week 12 in the total
sample (Table 2). This change was mainly driven by the significant
change in the IBS-D subgroup, followed by a smaller change in the
patients with IBS-M, whereas no change was seen in the patients
with IBS-C. The proportion of hard stools (BSFS 1 and 2) was also
reduced from baseline to week 12 in the ITT population. This was
mainly driven by the IBS-C subgroup, followed by the patients with
IBS-M, whereas the patients with IBS-D showed an increase in the
proportion of hard stools from baseline to 12 weeks. There were no
differences in the change in the proportion of bowel movements
with abnormal stool consistency between men and women (—32.6%
vs —33.9%, P = 0.78), but younger patients (younger than 40 years)
had a greater reduction in bowel movements with abnormal stool
consistency than patients older than 40 years (37.6% vs 30.5%, P
= 0.04).

The overall severity of IBS symptoms on the IBS-SSS was reduced
by 54.2% (323 [314-332] vs 144 [133-155], P < 0.0001) on average
from baseline to week 12, and a similar pattern was seen in all 3 IBS
subtypes with no differences between the subtypes (Figure 3). A
reduction of at least 50 points in the total IBS-SSS score is considered
a clinically significant improvement (29). By that standard, 260
(82.0%) of the patients had a clinically significant improvement in
overall IBS severity. Abdominal pain and bloating severity were re-
duced by 59.4% (62.5 [60.1-64.9] vs 25.4 [22.6-28.2], P < 0.0001)
and 59.2% (56.8 [53.8-59.8] vs 23.2 [20.5-25.8], P < 0.0001), re-
spectively, with no differences between IBS subtypes (Figure 4a, c).
Furthermore, significant reductions in number of days with ab-
dominal pain during the last 10 days were observed in the total
patient sample and in each of the IBS subtypes, with no differences
between subtypes (Figure 4b). The GSRS-IBS score from baseline to
week 12 also changed from 54.9 [53.6-56.1] to 34.0 [32.5-35.4] (P <
0.0001) in the overall sample, with no differences between subtypes

Table 2. Percentage of bowel movements with hard stools (BSFS 1 and 2) and loose stools (BSFS 6 and 7) (mean [95% confidence

interval]) at baseline and after 12 weeks of intervention

ITT population
Hard stools (%)
50.2 (47.1-53.4)
30.7 (28.4-33.1)?

Baseline

Week 12
Loose stools (%)
40.4 (37.1-43.7)
26.5(23.8-29.1)7

Baseline
Week 12

IBS-C

72.7 (70.0-75.5)
34.8(31.2-38.3)°

144 (11.5-17.2)
154 (11.8-19.1)

IBS-D 1BS-M

14.4(11.5-17.2)
21.1 (16.6-25.5)°

49.4 (46.3-53.5)
33.4(29.3-37.4)

74.4(71.1-77.6)
38.9(34.6-43.3)7

47.9 (44.3-51.5)
31.1(26.4-35.7)%

BSFS, Bristol Stool Form Scale; IBS, irritable bowel syndrome; IBS-C, constipation-predominant IBS; IBS-D, diarrhea-predominant IBS; IBS-M, alternating/mixed-pattern

IBS; ITT, intention-to-treat.
aP < 0.0001 compared with baseline.
P = 0.007 compared with baseline.
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Figure 3. Changes in the overall IBS Symptom Severity Score during 12 weeks of daily supplementation with a 5-g mix of 2’-fucosyllactose and lacto-N-
neotetraose in the different IBS subtypes. *Significantly different from baseline at P < 0.0001. Error bars: 95% confidence interval. IBS, irritable bowel
syndrome; IBS-C, constipation-predominant IBS; IBS-D, diarrhea-predominant IBS; IBS-M, alternating/mixed-pattern IBS.

(see Supplementary Figure 1, Supplementary Digital Content 1,
http://links.lww.com/CTG/A453).

Health-related quality of life (IBS-QOL) was significantly
improved at week 12 compared with baseline, with scores rising
from 50.4 [48.0-52.8] to 74.6 [72.3-76.9] (P < 0.0001). There
were no differences among the 3 IBS subtypes in change in IBS-
QOL scores (see Supplementary Figure 2, Supplementary Digital
Content 2, http://links.Iww.com/CTG/A454).

Safety

Overall, there were no incidents causing safety concerns in this
trial, and the patients generally reported that the intervention was
well tolerated. The number of reported AEs was relatively low; 46
patients (14.5% of the ITT sample) reported any AEs during the
trial, with a combined total of 87 AEs. Of these, 65 AEs reported
by 33 patients were considered to be possibly or probably related
to the intervention on review. Most AEs (n = 61) were related to
the gastrointestinal tract, and the most common side effect of the
intervention was passing gas, followed by abdominal distension
and abdominal pain (see Supplementary Figure 3, Supplementary
Digital Content 3, http://links.lww.com/CTG/A455). Only 8

patients (2.5%) discontinued their participation in the trial pre-
maturely due to AEs. One serious AE (brief hospitalization due to
colitis) occurred during the trial, but this was considered on re-
view by the study’s medical safety officer of the available in-
formation to be unrelated to the intervention.

DISCUSSION
In this prospective, open-label, single-arm clinical trial, daily
ingestion of a 5-g mix of 2 HMOs, 2’FL and LNnT, in a 4:1 mass
ratio reduced abnormal stool consistency, improved abdominal
pain, bloating and overall IBS severity, and increased IBS-related
quality of life. These improvements were seen in both the entire
IBS group and in all IBS subtypes, with a similar degree of ben-
eficial changes in all IBS subtypes. Most of the observed im-
provement in symptoms occurred within the first 4 weeks of
intervention, and it then remained stable during the remainder
of the 12-week intervention period. Furthermore, the low rate of
reported AEs demonstrated that the HMOs are safe in adult pa-
tients with IBS.

This is the first large-scale trial to show that adult patients with
IBS can achieve an improvement of IBS symptoms with
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Figure 4. Changes in (a) abdominal pain severity (0O-100 scale), (b) number of days with abdominal pain (out of 10 days), and (c) bloating severity (0-100
scale) during 12 weeks of daily supplementation with a 5-g mix of 2’-fucosyllactose and lacto-N-neotetraose in the different IBS subtypes. All subtypes and
the overall sample were significantly improved on all these parameters at 12 weeks. *Significantly different from baseline at P < 0.0001. Error bars: 95%
confidence interval. IBS, irritable bowel syndrome; IBS-C, constipation-predominant IBS; IBS-D, diarrhea-predominant IBS; IBS-M, alternating/mixed-
pattern IBS.
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supplementation of HMOs. A recent randomized, placebo-
controlled proof-of-principle and safety trial including 61 adults
diagnosed with IBS found that the same 4:1 mix of 2’FL and LNnT
increased the abundance of fecal bifidobacteria without worsen-
ing GI symptoms (26), increasing the abundance of a bacterium
that has been found to be depleted in individuals with IBS (15).
The increase in Bifidobacterium abundance was driven by Bifi-
dobacterium adolescentis and to a lesser degree Bifidobacterium
longum (33).

There are several different effects of HMOs that can explain
the beneficial effects on GI symptoms. Supplementation with a
mix of 2’FL and LNnT has previously been shown to increase the
abundance of fecal bifidobacteria, in healthy infants (34), children
(data on file), healthy adults (35), and in adults with IBS (26).
Bifidobacteria have been found to be depleted in individuals with
IBS (15), which may influence the metabolites produced by
the gut microbiota. In particular, bifidobacteria produce the
short-chain fatty acid acetate (36). In addition to maintaining a
beneficial environment by lowering the colonic pH, acetate is a
substrate in the synthesis of butyrate, an important energy source
for the colonocytes (18). Increasing the concentration of butyrate
in the colon might support gut barrier integrity which has been
reported to be compromised in patients with IBS (37). Supple-
mentation with bifidobacteria has also previously been shown to
have a beneficial impact on IBS symptoms (38). However, as
supplementation with probiotics introduces a single or few bac-
terial strains, potentially foreign to the recipient, supplementa-
tion with prebiotics such as HMOs supports the growth of
beneficial bacteria already present in the recipient’s gut. These
potential mechanisms posed through gut microbial modulation
and function may, at least in part, explain why the intervention
had a significant impact on bowel habits and IBS symptoms,
irrespective of subtype, and it may further be speculated that the
great symptom improvement leads to the observed improvement
in health-related quality of life. Furthermore, it has been reported
that patients with IBS may have an increased number of activated
mast cells (39) and a low-grade mucosal inflammation (40),
which in turn may affect enteric nerve function and the gut-brain
interactions, thereby influencing GI motility and sensitivity (41).
Fucosylated HMOs, such as 2°’FL, have been shown to moderate
nociceptive stimuli associated with activated mast cells and may
therefore modulate gut motility and visceral pain (42). The ob-
served improvement may also, at least in part, be explained by the
statistical phenomenon of regression to the mean.

Although the large symptom improvement observed in this
trial is very encouraging, the present trial has limitations. These
include the open-label nature of the trial and absence of a placebo
or comparator group, which make it impossible to determine how
much of the impact can be ascribed placebo effect. However, the
substantial effects of the HMO mix on bowel habits, other IBS
symptoms, and health-related QOL, as well as the sustained na-
ture of these effects during the entire 12-week intervention period,
indicate that intervention with 2’FL and LNnT has a promising
potential in the management of IBS. As the beneficial impacts of
the intervention were seen across age, sex, race/ethnicity, and IBS
subtypes, it seems likely that a broad range of patients with IBS
will benefit from ingesting the 2’FL and LNnT mix.

In conclusion, daily oral administration of the 2 HMOs, 2’FL
and LNnT in a 4:1 mix, for 12 weeks significantly improves bowel
habits, other IBS symptoms, and health-related quality of life in
adults who have clinical IBS diagnosis and fulfill the Rome IV
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criteria for IBS. Furthermore, our results indicate that the HMO
mix tested is safe for use in adult patients with IBS. However, the
encouraging findings from this open-label trial need to be con-
firmed in a randomized, placebo-controlled trial.
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Study Highlights
WHAT IS KNOWN

\/ Human milk oligosaccharides (HMOs) promote growth of
Bifidobacterium spp., which is depleted in patients with
irritable bowel syndrome (IBS).

\/ A mix of 2 HMOs, 2’-fucosyllactose (2'FL) and lacto-N-
neotetraose (LNNT), increases the abundance of fecal
Bifidobacterium spp. in patients with IBS without inducing
gastrointestinal symptoms.

The impact of HMOs on bowel habits and IBS symptoms in
patients with IBS is unknown.

WHAT IS NEW HERE

\/ Daily supplementation with a mix of 2’FL and LNnT
normalizes bowel habits in adult patients with IBS by
decreasing the proportion of both hard and loose stools.

\/ Patients reported improvement of IBS symptoms and
increased quality of life after ingestion of the HMO mix.

TRANSLATIONAL IMPACT

\/ The study findings suggest that HMOs may have value as
nutritional support to improve bowel symptoms and wellbeing
of clinical patients with IBS.
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