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ABSTRACT

Background In Europe, IBS is commonly treated with
musculotropic spasmolytics (eg, otilonium bromide, OB).

In tertiary care, a low fermentable oligosaccharides,
disaccharides, monosaccharides and polyols (FODMAP) diet
provides significant improvement. Yet, dietary treatment
remains to be explored in primary care. We evaluated the
effect of a smartphone FODMAP-lowering diet application
versus OB on symptoms in primary care IBS.

Methods IBS patients, recruited by primary care
physicians, were randomised to 8 weeks of OB (40 mg
three times a day) or diet and followed for 24 weeks.
We compared IBS Symptom Severity Score and the
proportion of responders (improvement =50 points)

in all patients and the subgroup fulfilling Rome IV
criteria (Rome+). We also evaluated treatment efficacy,
quality of life, anxiety, depression, somatic symptom
severity (Patient Health Questionnaire (PHQ15, PHQ9))
and treatment adherence and analysed predictors of
response.

Results 459 primary care IBS patients (41+15years, 76%
female, 70% Rome-+) were randomised. The responder rate
after 8 weeks was significantly higher with diet compared
with OB (71% (155/218) vs 61% (133/217), p=0.03) and
more pronounced in Rome+ (77% (118/153) vs 62%
(98/158), p=0.004). Patients allocated to diet (199/212)
were 94% adherent compared with 73% with OB (148/202)
(p<0.001). The significantly higher response rate with diet
was already observed after 4 weeks (62% (132/213) vs 51%
(110/215), p=0.02) and a high symptom response persisted
during follow-up. Predictors of response were female gender
(OR=2.08, p=0.04) for diet and PHQ15 (OR=1.10, p=0.02)
for OB.

Conclusion In primary care IBS patients, a FODMAP-
lowering diet application was superior to a spasmolytic
agent in improving IBS symptoms. A FODMAP-lowering
diet should be considered the first-line treatment for IBS
in primary care.

Michael Jones," Jan Tack © |,

1,2,11,12

Significance of this study

What is already known on this subject?

= The low fermentable oligosaccharides,
disaccharides, monosaccharides and polyols
(FODMAP) diet is efficacious for the treatment
of IBS, as shown in tertiary care patients.

= The complexity of the diet precludes its
application in primary care IBS patients.

= In primary care, pharmacological agents such as
spasmolytics are most frequently used as first-
line therapy.

What are the new findings?

= In a controlled trial enrolling 470 newly
diagnosed primary care IBS patients, a self-
management FODMAP-lowering smartphone
application was superior to standard medical
therapy in alleviating IBS symptoms.

= The superiority of the diet app was already
present at 4 weeks and persisted at 8 and 16
weeks.

= The diet app had a high acceptability and
adherence rate.

How might it impact on clinical practice in the

foreseeable future?

= In primary care IBS patients, a self-management
FODMAP-lowering smartphone application is
the most effective initial therapeutic approach.

Trial registration number NCT04270487.

INTRODUCTION
IBS, defined by the Rome IV criteria as recurrent
abdominal pain associated with a change in stool
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frequency or form and/or related to defecation, affects 4.1% of
the adult population.' * Based on the dominant stool pattern,
IBS can be subdivided into diarrhoea-predominant IBS (IBS-D),
constipation-predominant IBS, mixed subtype IBS and unclassi-
fied IBS. Besides abdominal pain, patients also report bloating,
abdominal distension and flatulence.”* Patients with IBS have a
decreased quality of life, and the disorder has a high socioeco-
nomic impact.>*?

Multiple treatment options have been proposed for IBS,
most of them yielding only limited therapeutic gain. In Europe,
musculotropic spasmolytics are the most frequently prescribed
pharmacological treatment for IBS and are considered as stan-
dard medical therapy.’ ©” Otilonium bromide (OB), an L-type
calcium channel blocking agent, improves abdominal pain and
bloating in placebo-controlled trials, with significant response
rates occurring after 4 or more weeks of treatment.® > Over the
last decade, a dietary intervention has emerged as an effective
treatment option. In tertiary care, a diet low in fermentable
oligosaccharides, disaccharides, monosaccharides and polyols
(FODMAP) improves symptoms after 6-8 weeks.'” However,
due to the complexity of the intervention, this approach requires
several visits with an experienced dietitian and is therefore less
suitable for primary care.'” "' Moreover, the low FOMAP diet
has been associated with decreased caloric intake, some nutrient
inadequacies, as well as with potentially unfavourable effects on
gut microbiota composition.'' '> More recently, less stringent
FODMAP-lowering dietary interventions improve symptoms
in tertiary care IBS patients.'' "> However, clinical trials evalu-
ating the effect of a FODMAP-lowering diet in primary care are
lacking.

Therefore, the present study aimed to evaluate the efficacy
of a self-management approach guided by a smartphone appli-
cation, aimed at lowering FODMAP intake besides NICE/BDA
dietary lifestyle recommendations for IBS, to provide symptom
relief in primary care IBS patients compared with the standard
of care with OB.

MATERIALS AND METHODS

Trial design

This was a pragmatic randomised open-label parallel group trial
in primary care IBS patients comparing the effect of a FODMAP-
lowering diet application to OB (see online supplemental figure
1). The trial design and coordination was supervised by a trial
board, which included gastroenterologists, dieticians, general
practitioners, a patient representative and clinical trial experts.
Patients newly treated for IBS were eligible for the trial. IBS was
clinically diagnosed by primary care physicians (PCPs, n=105)
involved as investigators in the trial. During the screening visit,
signed informed consent was obtained prior to any study proce-
dures. Inclusion and exclusion criteria were reviewed and demo-
graphic data were collected. Within 14 days after the screening
visit, consenting patients were randomised to either a spasmolytic
agent (OB, 40 mg three times a day) or a custom-made software
application providing FODMAP-lowering dietary instructions.
Patients completed questionnaires at baseline, 4 weeks and
8 weeks. At 8 weeks or thereafter, depending on symptom
improvement, PCPs were allowed to alter the original treatment.
However, starting a FODMAP-lowering diet was not allowed for
those randomised to OB. Patients were followed up for an addi-
tional 16 weeks with visits and questionnaires at 8-week intervals.

Participants
Patients newly treated for IBS were eligible for the trial. Exclu-
sion criteria included concurrent GI disease or a history of major

abdominal surgery, diabetes or uncontrolled coexisting diseases
such as thyroid dysfunction, active malignancy, symptomatic
endometriosis, a major psychiatric disorder or dosage alteration
of antidepressants in the last 3 months. Women with active
pregnancy plans in the upcoming 6 months as well as women of
childbearing potential not using contraception were excluded.

Patients could not have a history of treatment with OB for
more than 3 consecutive weeks in the past and/or any intake
within the last 3 months. Additionally, patients were excluded
if they had previously followed a FODMAP-lowering diet or if
on any elimination diet. The use of medications for IBS during
the last 3 weeks prior to and during the treatment phase was
prohibited.

Interventions

Patients randomised to medication received a prescription for 3
boxes of 60 tablets OB 40 mg (Spasmomen, Menarini, Zaventem,
Belgium), to be taken three times a day. Patients randomised to
diet were instructed to download an application for smartphone
and/or tablet (developer EverywhereIM, Amsterdam, the Neth-
erlands). Subjects without access to suitable electronic devices
received the diet instructions as a booklet (2%). The dietary
intervention was set up as a mobile application with instruc-
tions written in French and Dutch. The design of the mobile
application was based on the self-determination theory to stim-
ulate a change in dietary behaviour. No dietitian was involved
in this process. The diet was not a strict low FODMAP diet,
but rather designed as a FODMAP-lowering diet in combina-
tion with dietary recommendations from the NICE/BDA guide-
lines for IBS (online supplemental data). This means that small
amount of FODMAPs were allowed and only some were advised
to be avoided. To achieve this, the mobile application provided
patients with general dietary advice and with instructions to the
food items that needed to be avoided or decreased with suggested
alternatives. In addition, 1035 recipes for breakfast, lunch, snacks
and dinner were provided. Additionally, the application included
interactive tools allowing patients to create a weekly menu and
shopping list."* In addition, information about sleep and phys-
ical activity was provided to both groups.

Randomisation

Patients were allocated 1:1 to each treatment arm. The alloca-
tion sequence was generated by a random sequence generating
programme in web-based software (eCRF). The programme
generated a randomisation sequence per PCP. To minimise site
influences, a block randomisation schedule was used, based on
variable block sizes.

Questionnaire assessments
All questionnaires were completed on an online platform prior
or up to 3 days after each study visit.

At baseline, patients filled out the Rome IV IBS diagnostic
questionnaire to determine if patients fulfilled the Rome
criteria (Rome+). At each study visit, patients completed the
IBS Symptom Severity Scale (IBS-SSS).'* Additionally, patients
completed validated questionnaires to rate quality of life (IBS-
QolL), anxiety (GAD), depression (PHQ9) and levels of (extrain-
testinal) somatic symptoms (PHQ15).

At each visit, patients also reported treatment adherence by
indicating the number of times they forgot to take the medica-
tion or to follow the diet from never (zero) to several/most of
the times or constantly (six) (Likert scale). Patients who reported
having forgotten this at least 2 days per week were considered as
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non-adherent. In addition, treatment satisfaction was scored as
an improvement in IBS symptoms compared with baseline and
ranging from ‘a lot worse’ (zero) to ‘extremely better’ (seven).

Safety
All (serious) adverse events were recorded by the PCP in the
patient’s medical record in agreement with standard clinical
practice measures. Serious adverse reactions, whether reported
by the patient or noted by the PCP, were recorded in the online
platform and reported to the Ethical Committee.

The body weight of the participants was monitored at every
visit and compared at baseline between both treatment groups as
well as changes in body weight during the trial.

Statistical analysis

Baseline qualitative (categorical) measures were compared using
the Pearson ¥ test, while quantitative measures were compared
using the Mann-Whitney test. All continuous variables are
reported as mean and SD and with 95% CI.

Power analysis

The number of subjects per arm to obtain 85% power at the
0.05 significance level (two-sided) for a contrast of 50% success
for OB and 65% for dietary intervention is 200.” "' 315 The
sample size was increased to 235 per arm (470 patients in total)
to compensate for drop-outs.

Primary endpoint

The analysis was conducted on an intention-to-treat basis.
A responder was defined as a patient who improved =50
points on IBS-SSS compared with baseline. The proportion of
responders after 8 weeks was considered the primary endpoint
and compared between treatment arms using the Pearson % test.

Secondary endpoint

Change in IBS-SSS was compared between treatment groups
using all responses available at each visit in a mixed model where
the interaction between treatment group and time was used to
evaluate differences in change from baseline. All time points
were included in a single model in which the interaction coeffi-
cients were parameterized to represent specific contrasts of the
change between baseline and a given trial stage between medica-
tion and diet groups. Formal statistical inference employed the
non-parametric bootstrap (2000 replications) due to non-normal
distribution of the outcome measures. A similar approach was
used for the exploratory analysis of the subgroup fulfilling the
Rome IV criteria (Rome+ subgroup, see below) and the scores
on anxiety, depression, PHQ15 and IBS quality of life. Treatment
satisfaction and adherence were evaluated in both treatment
groups. The difference in distribution of satisfaction and adher-
ence ratings between medication and diet was tested by Pearson
x?* test. Only the contrast of response rates between study groups
at the end of therapy is specified in the primary study hypoth-
esis, all other analyses are considered secondary. For this reason,
adjustment for multiple comparisons was not undertaken.

Predictors of response

Parameters for prediction of response (age, body mass index,
initial psychological status (as defined by PHQ), quality of life,
IBS-SSS and stool pattern subtype) were analysed in both arms
(logistic regression) with effect sizes reported as ORs.

Subgroup analysis

A prespecified subgroup analyses comprised analysis of the
outcome in Rome+ patients. The percentage of responders was
also compared across treatment groups in Rome+.

Missing data handling

Missing data on an entire measure were handled using maximum
likelihood estimation in mixed models. The electronic case
report form almost eliminated missing data.

Statistical software

SAS software (University Edition; SAS Institute, Cary, North
Carolina, USA) and Stata (Stata Statistical Software: Release
16; StataCorp, College Station, Texas, USA) have been used to
conduct all statistical analyses.

RESULTS

Patient population

A total of 472 newly treated patients with IBS (70% Rome+)
were recruited by 69 PCPs (CONSORT (Consolidated Stan-
dards of Reporting Trials) diagram, figure 1) between July
2018 and December 2019. Average age was 41+15years and
the majority (76%) were women. After inclusion, 459 patients

were randomised to diet or OB (figure 1). Both groups were well
matched (table 1).

Primary endpoint and IBS symptom severity score

In the diet group, 71% (155/218) (95% CI: 65 to 77) of patients
were responders at 8 weeks, which was significantly higher than
61% (133/217) (95%CI: 54 to 68) in the OB arm (p=0.03,
figure 2). A significant difference in responder rate was already
present after 4 weeks (diet 62% (132/213) (95%CI: 55 to 68)
versus OB 51% (n=110/215) (95%CI: 44 to 57), p=0.02). The
difference in responder rates was also significant in an intention-
to-treat analysis after 4 (58% (132/227) vs 47% (110/232),
p=0.02) and 8 weeks of treatment (68% (155/227) vs 57%
(133/232), p=0.02).

IBS-SSS improved significantly after 4 and 8 weeks compared
with baseline in the diet group (respective change of —88+7.3
(p<0.001) and —97+7.4 (p<0.001)) and OB (respective change
of —61x7.5 (p<0.001) and —=77+7.4 (p<0.001)) (figure 3,
table 2). The improvement was significantly higher in the diet
group compared with OB (p=0.004and p=0.02, respectively).
In addition, all IBS-SSS subdomains improved significantly after
8 weeks in both the medication and diet arm, but a significantly
higher improvement occurred in the diet group compared with
medication for severity of abdominal distention and for number
of days of abdominal pain (online supplemental data).

In a mixed-model analysis, the difference between treatment
groups in change from baseline was statistically significant after
4 weeks (p=0.01) and after 8 weeks (p=0.05).

Quality of life and psychosocial status

The effect of both treatments on quality of life and psychosocial
parameters was evaluated over time. No significant differences
were observed at the start of the study for quality of life, anxiety,
depression and PHQ1S5 for diet or medication (table 1). After
8 weeks of treatment, quality of life, depression, anxiety and
PHQ1S5 scores improved significantly in both groups, without
significant difference between the two treatment arms (table 2).
When analysing PHQ12, which eliminates three GI symptoms
related questions, similar results were found.
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Figure 1

Rome IV positive subgroup

Seventy per cent (n=309) of all patients fulfilled the Rome
IV criteria of which 153 were randomised to diet and 158 to
medication, with similar symptom severity (IBS-SSS: 296+83 vs
293+82, p=0.6). Responder rates to diet and medication were
77% (118/153) (95%CI: 70 to 84) and 62% (98/158) (95% CI:
54 to 70), respectively (p=0.004). The change in IBS-SSS from
baseline to week 8 was significantly higher in the diet group than
OB (—116%8.7 vs —82+8.1, p=0.003) which was confirmed in
a mixed-model analysis (p=0.01).

Treatment adherence and satisfaction

Based on the treatment adherence questionnaire at 8 weeks,
94% of patients allocated to the diet (199/212) were defined
as adherent compared with 73% in the medication group
(148/202) (p<0.001). Treatment satisfaction was scored as at
least slightly better compared with baseline by 67% (146/218)
and 54% (117/217) of the diet and medication group, respec-
tively, but no significant difference was observed between both
treatments (p=0.20).

Table 1 Baseline characteristics of medication arm (n=232) and diet
arm (n=227)

Medication (n=232)  Diet (n=227) P value
Age (years old), mean+SD  41.2+15 40.6+15 0.61
Gender (% females) 76 (n=175/231) 76 (n=168/222)  0.98
BMI (kg/mz), mean+SD 24.945 24.3+4 0.16
Stool type (%) 21 (n=48/231) 20 (n=44/222) 0.60
1BS-C 27 (n=63/231) 28 (n=62/222)
I1BS-D 42 (n=97/231) 38 (n=85/222)
IBS-M 10 (n=23/231) 14 (n=31/222)
1BS-U
IBS-SSS, mean+SD 267+100 267+96 0.87
IBS-QoL, mean+SD 32.1£17.7 31.6+£16.3 0.99
Anxiety, mean+SD 5.9+3.7 6.1+3.6 0.47
Depression, mean+SD 6.8+4.9 7.0£5.0 0.62
PHQ15, mean+SD 10.0+3.9 9.8+4.1 0.47

BMI, body mass index; IBS-C, constipation-predominant IBS; IBS-D, diarrhoea-
predominant IBS; IBS-M, mixed subtype IBS; IBS-QoL, IBS quality of life; IBS-SSS, IBS
Symptom Severity Scale; IBS-U, unclassified IBS.

Consolidated Standards of Reporting Trials (CONSORT) diagram.

- Withdrew consent (deceased family member} (n=1)
- Withdrew consent (patient not motivated) (n=1)

Allocatedto MEDICATION (n=232)
« Drop-out(n=1) due to pregnancy

Allocatedto MEDICATION (n=231)
« Endpoint data (h=217)

Lostto follow-up (n=27) due to lack of
efficacy, study too difficult or unpractical
to follow

efficacy, study too difficult or unpractical
to follow

[Lastto follow-up (n=17) due to lack of

Predictors of response

Female gender (OR=2.08, 95% CI 1.08 to 4.03, p=0.04) was
associated to response among diet-treated patients, whereas
higher PHQ1S5 (OR=1.10 per point rise, 95% CI 1.02 to 1.19,
p=0.02) to medication treatment response. Primary stool type
was no response predictor for diet or medication (see online
supplemental table 1 in the addendum).

Follow-up

Overall, 24 subjects (5.3%) changed treatment at some point
during the follow-up period. At the 16-week follow-up, 99%
(199/202) of diet and 92% (187/204) of medication group
patients remained on their initial randomised treatment allo-
cation (p=0.001), while at the 24-week follow-up these

B Diet
100- E3 OB (40 mg tid.)

2 80- . *
o8 *
C 60 — —
[,
<
£ 404
(=]
(=8
® 20
V4

n_ | T T

4 weeks B weeks Rome +

Figure 2 Responder rate was significantly higher in the diet group
compared with medication after 4 (p=0.02) and 8 weeks (p=0.03) and
more pronounced in Rome+ patients (p=0.004) based on Pearson y?
test. OB, otilonium bromide; t.i.d., three times a day.
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Figure 3  Change (+SE) in IBS-SSS at start, after 4 (p=0.007) and 8
weeks (p=0.049) of treatment based on mixed-model analysis. IBS-SSS,
IBS Symptom Severity Scale; OB, otilonium bromide; t.i.d., three times a
day.

numbers were 98% (192/195) and 92% (175/190), respectively
(p=0.003). The newly started treatments were heterogeneous
and included probiotics, prebiotics or other IBS medications. The
responder rate remained significantly higher in the diet group

compared with medication after 16 (74% (149/202) (95% CI:
67 to 80) vs 57% (118/206)(95% CI: 50 to 64), p<0.0001), but
no longer after 24 weeks (69% (134/195) (95%CI: 62 to 75)
vs 70% (134/192) (95%CI: 63 to 76), p=0.82). The change
in IBS-SSS after 16 weeks (diet —105+7.7vs OB —78+8.0)
differed significantly between both treatment arms (p=0.005) in
the entire study population, as well as in the Rome+ subgroup
(diet —119+9.1vs OB —90=%9.3, p=0.02). The change was
no longer significant after 24 weeks in the entire group (diet
—97+8.2vs OB —87+7.8, p=0.12) or in Rome+ patients (diet
—113+£9.3vs OB —96+9.0, p=0.09) (see online supplemental
table 2 in the addendum). Quality of life, depression, anxiety
and PHQ1S scores remained similar in both groups (table 2).

The mixed-model analysis showed a significant benefit for diet
compared with OB after 16 weeks (p=0.02), but no longer after
24 weeks (p=0.35).

Safety

Two serious adverse events, but no serious adverse reactions,
were recorded during the trial after randomisation to OB. One
patient reported to be pregnant after inclusion, but before OB
was prescribed. A second patient was hospitalised during the
trial, but the reason for hospitalisation was not associated with
the intake of OB.

Body weight

At baseline, body weight did not differ (p=0.30) between diet
(69.9+14.1kg) and medication (71.3+14.4kg) groups. After
8 weeks of treatment, no difference was found compared with
baseline in the diet (69.6+13.7kg, p=0.78) or medication
(71.3+14.2kg, p=0.97) groups. Furthermore, body weight
did not change in the follow-up of the diet (69.6+13.8kg;
69.8+13.8kg) and medication (71.4+14.5kg; 70.9+14.3kg)
arms after 16 and 24 weeks, respectively.

Table 2 Changes in IBS-SSS, quality of life, anxiety, depression and somatic symptoms (PHQ15) after 8, 16 and 24 weeks of treatment

Changes after 8 weeks of treatment
Medication (n=231)

IBS-SSS, mean+SD —76.91+7.42
IBS-Qol, mean+SD —7.36+12.45
Anxiety, mean+SD -0.97+0.19
Depression, mean+SD —-1.08+0.27
Somatisation,mean=+SD -1.26+0.23

Changes after 16 weeks of treatment
Medication (n=206)

IBS-SSS, mean+SD —78.50+8.04
IBS-Qol, mean+SD -8.69+14.07
Anxiety, mean+SD —1.03+0.20
Depression, mean+SD —-1.19+0.28
PHQ15,mean+SD —-1.48+0.24

Changes after 24 weeks of treatment
Medication (n=192)

IBS-SSS, mean+SD —86.64+7.81
IBS-QoL, mean+SD -9.60+14.32
Anxiety, mean+SD -1.16+0.21
Depression, mean+SD -1.13+0.30
PHQ15,mean=SD —1.90+0.29

*Based on completers and Mann-Whitney test.
tBased on all available data and mixed models.
IBS-QoL, IBS quality of life; IBS-SSS, IBS Symptom Severity Scale.

Diet (n=222) P value* P valuet
-97.42+7.37 0.02 0.05
-8.07+11.45 0.48 0.59
-1.21+0.18 0.22 0.32
-1.39+0.26 0.17 0.39
-1.82+0.23 0.09 0.09

Diet (n=203) P value* P valuet
—104.98+7.66 0.005 0.02
-9.35+12.23 0.29 0.62
-1.31+0.18 0.22 0.30
-1.63+0.25 0.25 0.23
-1.81+0.22 0.70 0.33

Diet (n=196) P value* P valuet
-97.12+8.18 0.12 0.35
-10.49+12.79 0.27 0.63
-1.33+0.19 0.19 0.53
-1.45+0.28 0.22 0.43
—-1.84+0.24 0.96 0.91
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DISCUSSION

Although the efficacy of the low FODMAP diet is well estab-
lished in tertiary care IBS,'® "' studies in primary care are lacking.
To our knowledge, this is the first large-scale pragmatic trial of
a diet application in primary care IBS compared with standard
medical therapy.

While the low FODMAP diet requires intervention and exten-
sive follow-up by a dietitian,'® we developed dietary instructions
to optimise IBS self-management. In this study, patients showed
a significantly higher response rate and a larger improvement
of symptoms with a diet application compared with OB. The
higher response rate was already observed at weeks 4 and 8,
and persisted after 16 weeks, but no longer after 24 weeks. In
addition, high treatment adherence rates were observed. The
diet application, as well as the medication, led to improvement
in quality of life and levels of psychological distress compared
with baseline. In addition, the improvement in symptoms after
following the diet responded in higher satisfaction scores.
However, the difference in symptom control between both treat-
ments was not as dominant to lead to a significant difference in
quality of life and/or treatment satisfaction. Despite the fact that,
based on these results, OB is considered safe and effective, life-
style adjustments may be more attractive than long-term medica-
tion intake for a majority patients in primary care.

The patients enrolled in the study were newly treated primary
care IBS patients, which is reflected in the demographic char-
acteristics, the IBS severity scores and stool pattern subtypes.'”
In this primary care cohort, 70% of the patients fulfilled the
Rome IV criteria, which are well known to identify a more
severe subset of clinically diagnosed IBS.'® This study showed
that the comparative efficacy of the diet application over OB was
higher in the Rome+ subset than in the entire patient cohort,
confirming effectiveness of the diet application in patients with
more severe symptoms.

In primary care, a simple approach with short-term symptom
control and absence of major adverse effects are key goals for
IBS management.'” Spasmolytic agents have an excellent safety
profile and may provide symptomatic benefit after a few weeks
of treatment, hence their frequent use in primary care.® =
Surveys reveal that dietary adjustments are also often used by
PCPs, but this is probably done in a non-standardised and less
structured manner, and both efficacy and effectiveness data on
dietary management in primary care are lacking."® Standard
dietary advice based on the NICE/BDA guideline showed a
similar efficacy when compared with the dietitian-guided strict
low FODMAP diet in tertiary care IBS, but was also not tested
in a primary care setting.'* The strict low FODMAP diet is well-
standardised and structured but is difficult to implement in
primary care as it requires considerable effort from the patient
for adherence and several visits with a dietitian.'® The diet
application as used in the present study simplifies the dietary
intervention and allows patients to independently manage and
adapt it to their own needs (eg, food preferences or meal habits),
allowing high adherence levels up to 24 weeks. Furthermore,
dietary interventions are associated with a risk of major caloric
intake restriction,'! * but in the present study, the use of the diet
application for up to 24 weeks was not associated with weight
loss. In tertiary care, there is a tendency to select patients with
IBS-D for the low FODMAP diet, based on the osmotic effect
of FODMAPs that may contribute to diarrhoea. However, in
the present study, stool subtype and IBS-SSS were not predic-
tors of efficacy, indicating that the diet application is suitable
for treating all stool pattern subtypes and a broad severity range

of IBS. Hence, the diet application is an attractive, easy and
safe candidate for a first-line therapeutic approach that can be
proposed to a broad primary care IBS patient population.

Strengths of this study are the large number of patients
recruited from primary care, the follow-up over 24 weeks and
the use of a novel diet application. This pragmatic study closely
followed usual clinical approaches in primary care IBS. The
study has a number of limitations, in part due to its pragmatic
nature. This includes the absence of daily symptom diaries, of
food or diet intake tracking and the use of open-label treatment
without placebo or sham intervention. Patients in the diet arm
were ‘prescribed’ the use of the dietary application, but the study
did not include any additional interventions, such as the use of
food diaries allowing to quantify intake. Hence, no information
could be collected regarding the exact amount of FODMAP
intake in the diet arm. Also, patients allocated to the medication
arm were instructed not to change their dietary habits during the
trial but this was also not documented using food diaries. Future
studies are needed to provide a more in-depth assessment of the
impact on patients’ dietary intakes while using the app. Not all
patients enrolled in this study fulfilled the Rome IV criteria, but
this is in line with clinical reality and should not necessarily be
considered a major limitation. While the 24-week follow-up is
longer than standard IBS efficacy trials of 12 weeks, the effects of
this diet application beyond 6 months would require additional
long-term follow-up studies. In tertiary care, practical issues and
social factors lead to a decrease in treatment adherence to the
standard low FODMAP-diet, which is more complex and more
demanding.' ?°

In conclusion, in this large primary care IBS cohort, an 8-week
usage of a diet application was superior to standard medical
therapy. The dietary application was associated to long-lasting
significantly higher responder rates and improvement of IBS-
SSS. Higher efficacy of the app-guided diet compared with
medication was also found in Rome+ patients. Thus, the use
of a simple diet application should be considered a first-line
approach to manage IBS in primary care.
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