Washington University School of Medicine

Digital Commons@Becker
2020-Current year OA Pubs Open Access Publications

7-1-2023

Dietary patterns are not associated with disease activity among
patients with inflammatory conditions of the pouch in a
prospective cohort

Edward L Barnes
University of North Carolina at Chapel Hill

Poonam Beniwal-Patel
Medical College of Wisconsin

Parakkal Deepak
Washington University School of Medicine in St. Louis

Laura Raffals
Mayo Clinic

Maia Kayal
The Icahn School of Medicine

See next page for additional authors

Follow this and additional works at: https://digitalcommons.wustl.edu/oa_4

Cf Part of the Medicine and Health Sciences Commons

Please let us know how this document benefits you.

Recommended Citation

Barnes, Edward L; Beniwal-Patel, Poonam; Deepak, Parakkal; Raffals, Laura; Kayal, Maia; Dubinsky, Marla;
Chang, Shannon; Higgins, Peter D R; Barr, Jennifer |; Anderson, Chelsea; Cross, Raymond K; Long, Millie D;
and Herfarth, Hans H, "Dietary patterns are not associated with disease activity among patients with
inflammatory conditions of the pouch in a prospective cohort." Crohns & Colitis 360. 5, 3. otad039 (2023).
https://digitalcommons.wustl.edu/oa_4/2099

This Open Access Publication is brought to you for free and open access by the Open Access Publications at
Digital Commons@Becker. It has been accepted for inclusion in 2020-Current year OA Pubs by an authorized
administrator of Digital Commons@Becker. For more information, please contact vanam@wustl.edu.


https://digitalcommons.wustl.edu/
https://digitalcommons.wustl.edu/oa_4
https://digitalcommons.wustl.edu/open_access_publications
https://digitalcommons.wustl.edu/oa_4?utm_source=digitalcommons.wustl.edu%2Foa_4%2F2099&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=digitalcommons.wustl.edu%2Foa_4%2F2099&utm_medium=PDF&utm_campaign=PDFCoverPages
https://becker.wustl.edu/digital-commons-becker-survey/?dclink=https://digitalcommons.wustl.edu/oa_4/2099
mailto:vanam@wustl.edu

Authors

Edward L Barnes, Poonam Beniwal-Patel, Parakkal Deepak, Laura Raffals, Maia Kayal, Marla Dubinsky,
Shannon Chang, Peter D R Higgins, Jennifer | Barr, Chelsea Anderson, Raymond K Cross, Millie D Long,
and Hans H Herfarth

This open access publication is available at Digital Commons@Becker: https://digitalcommons.wustl.edu/oa_4/2099


https://digitalcommons.wustl.edu/oa_4/2099

Crohn's & Colitis 360, 2023, 5, 1-7 #
https://doi.org/10.1093/crocol/otad039 ?

Advance access publication 19 July 2023 g?:gll:llq!lg
Observations and Research FOUNDATION

Dietary Patterns Are Not Associated With Disease Activity
Among Patients With Inflammatory Conditions of the
Pouch in a Prospective Cohort
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Background: Evidence-based recommendations regarding the influence of diet on inflammatory conditions of the pouch after restorative
proctocolectomy with ileal pouch—anal anastomosis (IPAA) are limited.

Methods: \We analyzed dietary patterns at enrollment in a prospective registry of patients with 1 of 4 inflammatory conditions of the pouch
(acute pouchitis, chronic antibiotic-dependent pouchitis, chronic antibiotic refractory pouchitis, and Crohn's disease of the pouch). We analyzed
dietary intake by disease activity at enrollment and then compared dietary patterns among patients who remained in remission throughout the
12-month follow-up to those patients who experienced a disease relapse. We also compared dietary patterns among patients with inflammatory
conditions of the pouch to the United States Department of Agriculture (USDA) recommended daily goals.

Results: Among 308 patients, there were no differences in dietary patterns among patients with 1 of the 4 disease states at enrollment.
Additionally, among the 102 patients in remission at baseline, there were no significant differences noted among patients who went on to expe-
rience a disease flare in the 12 months after enrollment compared to those patients who remained in remission. However, patients with inflam-
matory conditions of the pouch demonstrated decreased intake of several food groups and macronutrients including dairy, fruits, vegetables,
whole grains, and fiber when compared to USDA recommendations.

Conclusions: In a prospective cohort, we demonstrated no impact of dietary patterns on disease activity. The relative deficiencies in several
food groups and macronutrients among patients after IPAA indicate the potential role of targeted nutritional counseling in this population.

Lay Summary

In a prospective patient cohort with inflammatory conditions after restorative proctocolectomy with ileal pouch-anal anastomosis, dietary
factors were not associated with disease activity. However, patients with inflammatory conditions of the pouch consumed lower United States
Department of Agriculture levels of multiple macronutrients and food groups.

Key Words: Pouchitis, diet, nutrition, Crohn's-like disease of the pouch, PROP-RD

Introduction Environmental factors such as diet play a key role in shaping
the gut microbiota, thus the role of diet as a potential risk
factor for pouchitis as well as a therapy for inflammatory
conditions of the pouch has been explored in recent years.!

Despite the suspected influence of diet on outcomes after
IPAA and inflammatory conditions of the pouch, there is a
lack of consensus regarding the effects of diet on the clin-
ical course of pouchitis and other pouch-related disorders.>*

Given that the inflammation seen in pouchitis and other in-
flammatory conditions of the pouch is assumed to be driven
by dysbiosis and a dysregulated immune response, there has
been continued interest in the influence of diet on these in-
flammatory states after restorative proctocolectomy with ileal
pouch—anal anastomosis (IPAA) for ulcerative colitis (UC).
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Additionally, patients’ dietary perceptions can signifi-
cantly impact nutritional status,’ and self-imposed dietary
restrictions can be associated with both macronutrient and
micronutrient deficiencies. Although prior comparisons
to recommendations from United States Department of
Agriculture (USDA) have been proposed by the Crohn’s &
Colitis Foundation and other organizations,’® the comparison
of food intake among patients with inflammatory conditions
of the pouch to USDA recommendations has not been well
explored.

Given that the influence of diet on the disease course
after IPAA is not well understood, we integrated a validated
dietary questionnaire® into the enrollment assessment for
patients in A Prospective Registry for the Study of Outcomes
and Predictors or Pouchitis and Pouch-Related Disorders
(the PROP-RD Study).” Specifically, we aimed to evaluate
the impact of dietary patterns on disease activity at the time
of enrollment and risk for disease relapse/increased dis-
ease activity after enrollment among patients in remission
at enrollment. Additionally, we sought to compare dietary
patterns among patients with the 4 inflammatory conditions
of the pouch assessed in PROP-RD (acute pouchitis, chronic
antibiotic refractory pouchitis [CARP], chronic antibiotic-
dependent pouchitis [CADP], and Crohn’s disease [CD]
of the pouch) and in comparison to established dietary
guidelines.®

Methods

Study Population

The design of the PROP-RD study has been described in detail
previously.” Briefly, patients were enrolled after a confirmed
diagnosis of acute pouchitis, CADP, CARP, or CD of the
pouch from 1 of 8 participating medical centers. Enrollment
was not restricted by a predefined disease activity score, as
patients could have active disease or be in clinical remission
at the time of enrollment. Similarly, enrollment was not re-
stricted by baseline therapy for inflammatory conditions of
the pouch, as patients could be treated with any available
antibiotic, probiotic, biologic, and/or small molecule therapy
per the discretion of the treating physician. After enrollment,
patients completed electronic follow-up via a secure portal
at 3, 6, and 12 months after baseline, including questions re-
lated to medication use patterns as well as clinical outcome
assessments (detailed below).

Dietary Assessment

To assess the impact of dietary patterns on the disease
course among patients with inflammatory conditions of
the pouch, all patients completed the Dietary Screener
Questionnaire (DSQ) at the time of enrollment.® Each of
the items included in the DSQ was initially selected due
to an existing relationship with 1 or more dietary factors
of interest in dietary guidance and the scoring algorithms
for the DSQ underwent subsequent evaluation and vali-
dation after their initial development.” Additionally, the
DSQ has previously been used in studies of diet modifi-
cation among patients with inflammatory bowel disease.!®
For comparison to the USDA daily goals,® a median of
recommendations for females and males age 19 and older
or a median of all recommendations for specific daily in-
take of calories were used.

Barnes et al

Outcomes

The primary outcome of the study was a comparison of dietary
patterns and disease activity. Clinical remission was defined
using the clinical portion of the modified Pouchitis Disease
Activity Index (mPDAI)," based on a clinical mPDAI score
of <2 with both the bowel frequency and urgency subscores
<1. The comparison among dietary factors and disease ac-
tivity was performed at baseline among all enrolled patients,
and in several stratified analyses, including by inflammatory
condition of the pouch. In prespecified analyses, we also
compared dietary patterns among all patients in remission
at enrollment, comparing diet responses among patients who
remained in remission throughout the 12-month follow-up to
those patients who experienced disease relapse.

Statistical Analysis

Continuous variables are described using medians and inter-
quartile range (IQR). In comparisons across the 4 categories
of inflammatory conditions of the pouch, Kruskal-Wallis
testing was utilized. In all other comparisons, Wilcoxon rank-
sum testing was utilized. A decision to employ adjustments for
multiple testing only if significant findings were demonstrated
was made a priori. For all analyses, 2-sided P-values of .05 or
less were considered statistically significant. All analyses were
performed using SAS version 9.4 (SAS Institute, Cary, NC).

Results

Between June 5, 2019, and August 3, 2020, we enrolled 308
patients with inflammatory conditions of the pouch who also
completed dietary questionnaires. Specifically, 32 (10%) had
acute pouchitis, 85 (28%) had CADP, 35 (11%) had CARP,
and 156 (51%) had CD of the pouch. When examining
baseline dietary intake patterns, there were no significant
differences noted by disease state (Table 1).

In comparisons of specific food groups and macronutrients,
patients with CD of the pouch had the lowest fiber intake
(median 0.59 g day™!, P =.656) and vegetable intake (1.43
cup equivalents per day, P =.714). The median body mass
index (BMI) of the cohort was 25.9 kg m~? (IQR 22.8-29.5),
with no differences in BMI when comparing the 4 inflamma-
tory conditions of the pouch (P = .468).

When examining dietary patterns at the time of enroll-
ment among patients in each disease state, stratified by
active disease or remission, there were also no significant
differences noted (Table 2). However, when comparing these
dietary patterns to USDA daily recommendations, patients
with inflammatory conditions of the pouch demonstrated
decreased intake of several food groups and macronutrients
including dairy, fruits, vegetables, whole grains, and fiber
(all groups less than the median of recommendations for
females and males age 19 + or median of all calorie levels
[range 1000-3200 calories per day], as presented in Table
1).

When examining the 102 patients in remission at baseline,
there were no significant differences noted among patients
who went on to experience a disease flare in the 12 months
after enrollment compared to those patients who remained in
remission (Table 3). Although nonsignificant, in the stratified
analysis, 26 patients with CADP who experienced a disease
flare demonstrated numerically decreased median fruit intake
compared to 9 patients who remained in remission throughout
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Dietary Patterns and Association with Disease Activity 5
Table 3. Dietary patterns among those in remission at enrollment, according to whether they remained in remission throughout the 12-month study
period or experienced a disease flare at any follow-up (all 4 inflammatory conditions of the pouch combined).

Overall, remain in remission  Overall, disease flare P-value?

n=46 n=>56

Median  IQR Median IQR
Fiber (g day™) 16.34 15.17-19.86 16.91 14.64-19.57 731
Whole grains (ounce equivalents per day) 0.61 0.44-0.95 0.62 0.51-1.02 377
Calcium (mg day™) 1070.15  967.03-1208.85 991.64  912.03-1158.22  .333
Dairy (cup equivalents per day) 1.76 1.41-2.00 1.67 1.37-1.95 .847
Fruits (cup equivalents per day) 0.84 0.64-1.22 0.79 0.65-1.26 .960
Vegetables, including legumes (cup equivalents per day) 1.35 1.23-1.59 1.40 1.17-1.63 .847
Total added sugars (tsp equivalents per day) 16.20 14.60-21.11 16.13 12.60-19.26 272
Added sugars from sugar-sweetened beverages (tsp equivalents per day) 6.41 4.75-9.28 5.35 4.58-7.88 163

Abbreviation: IQR, interquartile range.
2P-value from Wilcoxon rank-sum test.

the 12-month period (0.67 cup equivalents per day vs 0.96
cup equivalents per day, P =.073). Among patients with CD
of the pouch, the 92 patients who experienced a disease flare
in the 12 months following enrollment demonstrated nu-
merically higher median total added sugars compared to 63
patients who remained in remission (17.63 tsp equivalents
per day vs 16.13 tsp equivalents per day, P = .059).

Discussion

In this prospective cohort of 308 patients with inflammatory
conditions of the pouch, we demonstrated no impact of die-
tary patterns on disease activity. Despite these findings, the
influence of diet on inflammatory conditions of the pouch
and the potential for dietary modifications to affect disease
activity remains a significant area of interest given our lim-
ited knowledge of risk factors for inflammatory conditions
of the pouch and a relative therapeutic plateau among ex-
isting therapies. Additionally, the relative deficiencies in sev-
eral food groups and macronutrients in comparison to USDA
recommendations are striking.

There has been significant emphasis placed on the impact
of diet and the microbiome on the pathogenesis and disease
course of patients with IBD.>'2 The impact of dietary patterns
on symptom activity among patients with CD and UC has
been well recognized, with evaluations of specific dietary
clusters yielding potential lower odds of active symptoms.'?
However, in the most recent recommendations from the
International Organization for the Study of Inflammatory
Bowel Diseases, no comments specifically dedicated to
patients with pouchitis or other inflammatory conditions of
the pouch were outlined.” Similarly, reviews assessing the
nutritional adequacy of diets for patients with IBD have re-
vealed limited evidence among patients after IPAA.° Given
the lack of evidence-based dietary regimens for patients with
pouchitis and other inflammatory conditions of the pouch,
many recent authors have sought investigational approaches
to dietary therapy for the treatment of pouch-related
disorders*'*!5 and examined associations between dietary
factors and inflammatory conditions of the pouch.’1617

In comparison to USDA guidelines,® patients with inflam-
matory conditions of the pouch consumed a median fiber

intake that was approximately 60% of daily recommended
nutritional goals. Additionally, patients with inflamma-
tory conditions of the pouch appeared to be consuming
lower than recommended portions of vegetables, fruits,
and whole grains when compared to the 2020-2025 USDA
dietary goals. These findings suggest that patients with in-
flammatory conditions of the pouch may have significantly
altered their diets with the goal of maximizing pouch func-
tion. In the current analyses, this hypothesis could not be
tested given that all patients enrolled in PROP-RD had 1
of 4 inflammatory conditions of the pouch, without a con-
trol population for comparison. In particular, without a
control population it is unknown whether patients without
inflammatory conditions of the pouch would pursue sim-
ilar changes in dietary intake. Although we did not demon-
strate any significant differences among patients with active
disease compared to those in remission, in an analysis of a
prospective internet-based cohort, Cohen et al. found that
patients with an IPAA for UC and active disease reported
less consumption of fruit and red meat compared to patients
without active disease.'s

When taken together, each of these findings suggest that
patients may benefit from specialized nutritional counseling
with guidance on methods of achieving a balanced diet and
symptom control, which may also provide an opportunity to
combat misinformation that may exist with regard to nutri-
tional needs after IPAA.

The decreased fruit consumption demonstrated by patients
in PROP-RD in comparison with USDA guidelines is also
interesting given prior findings by Godny and colleagues
demonstrating that patients in the lowest tertile of fruit
consumption were at increased risk for pouchitis in a pro-
spective evaluation from a comprehensive pouch clinic.! In
the analysis by Godny et al., fruit consumption correlated
with increased microbial diversity while a decrease in fruit
consumption over time was associated with recurrence of
pouchitis and a reduction in microbial diversity. One pilot
study indicated that a low in fermentable oligo-, di-, and
mono-saccharides and polyols (FODMAPs) was associated
with decreased stool frequency; however, these effects were
not as dramatic in patients with pouchitis.'* Additionally,
the relative decreased fiber consumption demonstrated
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by patients in PROP-RD is potentially problematic, espe-
cially given prior studies demonstrating a potential bene-
ficial effect of fiber supplementation after IPAA, including
a reduction in inflammation of the pouch."” Given the re-
cent suggestion that adherence to a Mediterranean diet is
associated with a decrease in calprotectin among patients
with an IPAA,? future work evaluating the role of fiber and
the impact on the microbiome may demonstrate important
relationships between dietary intake and pouch health/
function.

Our study has several strengths including the rigorous
and standardized diagnostic criteria used at enrollment
as well as the validated dietary questionnaires utilized.
However, studying the impacts of diet on disease activity in
an observational cohort has several limitations, including
determining whether dietary patterns are a cause of or re-
action to inflammatory conditions of the pouch. Given that
we only assessed dietary patterns at enrollment, we were
unable to capture dietary changes that individual patients
may have pursued during the 12-month follow-up period
and it is unknown if an initial assessment of diet at en-
rollment predicts dietary patterns for the subsequent 12
months. Despite the prospective nature of this study, this
was not an inception cohort, and all patients enrolled had a
prior diagnosis of an inflammatory condition of the pouch.
Additionally, the DSQ was chosen for the ease of adminis-
tration, and thus more granular dietary assessments may be
necessary to improve our understanding of the link between
dietary factors (eg, emulsifiers, artificial sweeteners) and
pouch-related inflammation. However, there is currently
no validated instrument specifically created to evaluate the
nutritional status of patients after IPAA. Similarly, paired
microbial analyses and dietary assessments may be most
useful in evaluating the correlation between diet and in-
flammatory conditions of the pouch. Additionally, while we
were able to assess symptoms attributed to inflammatory
conditions of the pouch, endoscopic confirmation of dis-
ease activity was not required in this study, and thus dietary
changes may have been pursued in an attempt to manage
symptoms that were not related to inflammation (irritable
pouch syndrome) or other inflammatory conditions of the
pouch (such as cuffitis).

In conclusion, among 308 patients with inflammatory
conditions of the pouch, we demonstrated no significant
differences in diet when stratifying patients by disease state
or disease activity. However, patients with inflammatory
conditions of the pouch consumed less than recommended
daily allowances of multiple food groups or macronutrients.
These data may be helpful to counsel patients with inflam-
matory conditions of the pouch and to inform multidisci-
plinary practices regarding the need for routine nutritional
assessments after [IPAA.
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