DIET, NUTRITION-RELATED EXPOSURES AND MICROSCOPIC COLITIS: A SYSTEMATIC REVIEW AND CLINICAL PERSPECTIVE - SUPPLEMENTARY MATERIAL

SUPPLEMENTARY METHODS 
Information sources and full search strategy
Three electronic databases were searched from inception to 16th June 2025: PubMed (MEDLINE), Embase (Embase.com) and the Cochrane Library (CENTRAL and Cochrane Reviews). No date, publication-status or study-design limits were applied at the search stage. Language restriction (English) was applied and is reported in the PRISMA flow diagram. 
The search strategy combined keywords and MeSH terms related to "microscopic colitis", "collagenous colitis", "lymphocytic colitis", "diet", "nutrition", "dietary intervention", and "food". Reference lists of included studies and relevant reviews were screened for additional eligible articles. Search strategy for PubMed: ("microscopic colitis"[tiab] OR "collagenous colitis"[tiab] OR "lymphocytic colitis"[tiab]) AND ("Diet"[MeSH] OR "Nutrition Therapy"[MeSH] OR diet*[tiab] OR nutrition*[tiab] OR "nutritional intervention"[tiab] OR "food intake"[tiab]); for Embase: ('microscopic colitis':ti,ab,kw OR 'collagenous colitis':ti,ab,kw OR 'lymphocytic colitis':ti,ab,kw) AND ('diet'/exp OR 'diet therapy'/exp OR 'diet*':ti,ab,kw OR 'nutrition*':ti,ab,kw OR 'nutritional intervention':ti,ab,kw OR 'food intake':ti,ab,kw OR 'food supplemen*':ti,ab,kw); for Cochrane Library: #1 MeSH descriptor: [Colitis, Microscopic] explode all trees, #2 ("microscopic colitis" OR "collagenous colitis" OR "lymphocytic colitis"):ti,ab,kw, #3 #1 OR #2, #4 MeSH descriptor: [Diet] explode all trees, #5 MeSH descriptor: [Nutrition Therapy] explode all trees, #6 (diet* OR nutrition* OR "nutritional intervention" OR "food intake" OR food*):ti,ab,kw, #7 #4 OR #5 OR #6, #8 #3 AND #7. 
We also conducted research for guidelines in PubMed by using: (microscopic colitis[Title/Abstract]) AND (guideline*[Title/Abstract]). Those documents containing explicit statements or recommendations on diet, nutrition or nutritional management were retained for narrative description, whereas those addressing pharmacological treatment alone were excluded. Being consensus statements rather than primary research, these documents were not assessed against the eligibility criteria of the review, were not counted among the included studies, were not appraised for risk of bias, and did not contribute to any GRADE judgment. They are reported descriptively in Table 6 of the main text.
Assessment of reporting bias. 
Risk of bias due to missing results was assessed within the GRADE publication-bias domain rather than by funnel-plot asymmetry or statistical tests for small-study effects, which were not applicable because no exposure was informed by more than three studies and no meta-analysis was performed. For each exposure we considered whether the contributing evidence derived solely from conference abstracts, whether the reported estimates appeared selectively presented (e.g. effect sizes or confidence intervals omitted) and whether small positive findings were likely to have been preferentially published or presented. Publication bias was rated as undetected, suspected or strongly suspected accordingly, and the judgment is reported in the corresponding column below.
SUPPLEMENTARY TABLE S1 — Completed PRISMA 2020 checklist
The completed PRISMA 2020 checklist is provided as a separate file.

SUPPLEMENTARY TABLE S2 — Newcastle–Ottawa Scale appraisal of cohort and case–control studies
A star (★) denotes an item judged as met; ☆ denotes an item judged as not met. Maximum 9 stars (Selection 4, Comparability 2, Outcome/Exposure 3).
S2a. Cohort studies
	Item (NOS cohort)
	Larsson 201630
	Liu 201932
	Niccum 202235

	Selection — Representativeness of the exposed cohort
	★ population-based
	☆ large national cohort, but restricted to US female nurses, predominantly Caucasian and with high health literacy
	☆ large national cohort, but restricted to US female nurses, predominantly Caucasian and with high health literacy

	Selection — Selection of the non-exposed cohort
	★ same cohort
	★ same cohort
	★ same cohort

	Selection — Ascertainment of exposure
	★ validated diet history method
	☆ validated FFQ, repeated, but self-administered
	☆ validated FFQ, repeated, but self-administered

	Selection — Outcome not present at start
	★ prevalent MC excluded
	★
	★

	Comparability — Control for age/sex
	★
	★
	★

	Comparability — Control for additional factors
	☆ smoking and energy only; no SES or medication
	★ BMI, smoking, diet quality, activity, NSAIDs
	★ BMI, smoking, diet, activity, NSAIDs

	Outcome — Assessment of outcome
	★ register linkage with record review
	★ medical record review
	★ histopathology review

	Outcome — Follow-up long enough
	★ 22 years
	★ >20 years
	★ 31 years

	Outcome — Adequacy of follow-up
	☆ losses not described
	☆ attrition not fully described
	☆ attrition not fully described

	Total
	7/9 — low risk
	6/9 —moderate risk
	6/9 — moderate risk


Liu et al., Niccum et al. and the two Burke abstracts report on partially overlapping populations drawn from the Nurses' Health Study and NHSII; eligibility criteria and follow-up windows differ between reports, so the degree of overlap cannot be quantified from the published data.

S2b. Case–control studies
	Item (NOS case–control)
	Roth 201434
	Sandler 202336

	Selection — Adequate case definition
	★ biopsy-verified
	★ biopsy-verified, single expert GI pathologist

	Selection — Representativeness of cases
	☆ clinic-based; partial response among those invited
	☆ single-centre referral population

	Selection — Selection of controls
	☆ controls were drawn from a previous breast cancer investigation (Malmö Diet and Cancer Study, MDCS)
	☆ colonoscopy controls with diarrhoea

	Selection — Definition of controls
	☆ MC not histologically excluded in controls
	★ controls underwent colonoscopy with biopsies

	Comparability — Control for age/sex
	★ age-matched
	★ age and sex

	Comparability — Control for additional factors
	☆ medication use was not adjusted for
	☆ medication use was not adjusted for

	Exposure — Ascertainment of exposure
	☆ self-report questionnaire after diagnosis
	☆ administered after diagnosis

	Exposure — Same method for cases and controls
	☆ the questionnaire instrument was the same, but administration was not: patients answered in March–June 2011 about their current habits, whereas control data came from the MDCS baseline examination of 1991–96 — a gap of roughly 15 to 20 years.
	★

	Exposure — Non-response rate
	☆ differs between groups
	☆ not reported

	Total
	2/9 — high risk
	4/9 — moderate risk


S2c. Records not appraisable
	Record
	Reason

	Burke et al. 202033
	Conference abstract only; design, exposure assessment, adjustment set, effect estimates and attrition not reported in sufficient detail for appraisal

	Burke et al. 202331
	Conference abstract only; as above



SUPPLEMENTARY TABLE S3 — JBI critical appraisal of the controlled dietary study, case series and case reports
Y = yes; N = no; U = unclear; NA = not applicable.
S3a. Chojnacki et al. 202337 — JBI checklist for quasi-experimental (non-randomised experimental) studies
	Item
	Judgment

	1. Is it clear what is the “cause” and what is the “effect”?
	Y

	2. Were participants included in any comparisons similar?
	U — allocation not randomised; baseline comparability not fully reported

	3. Were participants included in comparisons receiving similar treatment other than the exposure of interest?
	U — all received budesonide, but co-treatment timing and dose not standardised in the report

	4. Was there a control group?
	Y — normal-diet group

	5. Were there multiple measurements of the outcome, pre and post?
	Y

	6. Was follow-up complete, and if not, adequately described and analysed?
	N — group sizes inconsistent across the paper

	7. Were outcomes of participants measured in the same way?
	Y

	8. Were outcomes measured in a reliable way?
	U — validated instruments (GSRS-IBS, HAM-A, HAM-D) and objective LC-MS/MS metabolites, but open-label design with subjective primary outcomes and non-blinded assessors; Cronbach's alpha ≈0.65, below the conventional 0.70 threshold.

	9. Was appropriate statistical analysis used?
	N — between-group comparisons in Table 3 reported as Wilcoxon signed-rank (a paired test applied to independent groups); no adjustment for baseline HAM-D imbalance; no correction for multiple comparisons.

	Overall
	High risk of bias. No randomisation or allocation concealment, no blinding of participants or assessors, co-intervention with budesonide, single centre, population selected for coexisting mood disorders


S3b. Case series — JBI checklist for case series
	Item
	Jensen & Munck 200538
	Ponselet et al. 202441

	1. Clear criteria for inclusion
	N — eligibility stated only as women with chronic diarrhoea due to CC or LC "with a restricted social life because of the diarrhoea" who were "offered treatment". No prespecified thresholds for stool volume, frequency or disease activity; the social-impact criterion is subjective and unoperationalised.
	N — no inclusion criteria stated.

	2. Condition measured in a standard, reliable way
	Y — biopsy-verified
	Y — biopsy-verified

	3. Valid methods for identification of the condition
	Y
	Y

	4. Consecutive inclusion
	U
	U

	5. Complete inclusion of participants
	U
	U

	6. Clear reporting of demographics
	N — Nothing on ethnicity, BMI, comorbidity, smoking or menopausal status. One participant's baseline stool volume is missing from Table I.
	N —  No smoking status, BMI, ethnicity, alcohol, family history or autoimmune comorbidity.

	7. Clear reporting of clinical information
	Y
	N —  exposure timing is inconsistent and incompletely specified

	8. Outcomes or follow-up results clearly reported
	Y — but co-interventions during follow-up
	Y

	9. Clear reporting of presenting site/clinic demographics
	N — Single centre named but no catchment description, referral pattern, case volume or recruitment window.
	N —  two institutions named but no catchment, referral pattern, case volume or time period. Unclear whether all three cases arose at the same site.

	10. Appropriate statistical analysis
	NA
	NA

	Overall
	High risk of bias. n = 6, 2 withdrawals, no comparator, concomitant pharmacotherapy
	High risk of bias. n = 3, no comparator, rechallenge not systematically performed


S3c. Case reports — JBI checklist for case reports
	Item
	Roth & Ohlsson 202439

	1. Patient demographic characteristics clearly described
	N

	2. Patient history clearly described and presented as a timeline
	N

	3. Current clinical condition clearly described
	N

	4. Diagnostic tests or methods and results clearly described
	N

	5. Intervention or treatment procedure clearly described
	Y

	6. Post-intervention clinical condition clearly described
	Y

	7. Adverse events or unanticipated events identified and described
	Y 

	8. Takeaway lessons
	Y

	Overall
	High risk of bias. Single patient



S3d. Records not appraisable
	Record
	Reason

	Florian & Jackson 201940
	Conference abstract only; as above




SUPPLEMENTARY TABLE S4 — GRADE domain-by-domain justification, by outcome domain
Bodies of evidence composed of non-randomised studies started at low certainty; as very low is the lowest available category, a single serious concern in any domain was sufficient to reach it. Rating up (large effect, dose–response, plausible residual confounding working against the observed effect) was considered for every exposure and applied to none. Bodies of evidence consisting solely of conference abstracts were rated very low by default, as risk of bias could not be appraised.
Outcome domain 1 — Incident MC risk
	Exposure
	Studies
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Certainty

	Macronutrients, fibre, zinc
	2 (1 cohort; 1 abstract)
	Serious concerns for the abstract (not appraisable); no serious concerns for the full-text cohort
	Not serious — concordant null findings
	Serious — two source populations only, predominantly European/US, female-predominant
	Not serious for the full-text cohort; not assessable for the abstract
	Undetected; too few studies for formal assessment
	Very low

	Gluten
	1 (cohort)
	Not serious — (NOS 6/9); no critical domain flaws
	Not assessable (single study)
	Serious — female-only US nurses without coeliac disease
	Serious — 95% CI 0.67–1.58 includes both a clinically relevant reduction and a 58% increase in risk; the study was powered to detect HR ≥1.8 only
	Undetected; too few studies for formal assessment
	Very low

	Alcohol
	3 (2 cohorts, 1 case–control)
	Serious — one study at high risk (NOS 2/9); exposure self-reported throughout
	Serious — significant in one cohort, imprecise in another, null in the case–control study
	Serious — female-predominant, two countries
	Serious in two of the three studies
	Undetected; too few studies for formal assessment
	Very low

	Calcium
	1 (case–control)
	Serious (NOS 4/9) — diet assessed after diagnosis; cases with lower BMI and more weight loss (reverse causation)
	Not assessable (single study)
	Serious — single centre, colonoscopy-referred controls
	Serious — OR 0.22, 95% CI 0.07–0.76 (very wide)
	Undetected; too few studies for formal assessment
	Very low 

	Coffee, wine, low-energy beverages, dietary inflammatory potential
	1 (cohort, abstract only)
	Very serious — not appraisable
	Not assessable
	Serious — single female cohort
	Very serious — CIs not reported
	Strongly suspected — abstracts of positive findings preferentially presented
	Very low


A dose–response gradient was reported for alcohol but did not offset the serious concerns in the remaining domains; certainty was therefore not rated up.
Outcome domain 2 — Symptom control in diagnosed MC
	Intervention
	Studies
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Certainty

	Tryptophan reduction
	1 (non-randomised controlled)
	Very serious — no randomisation or blinding; co-intervention with budesonide
	Not assessable
	Serious — LC patients selected for coexisting mood disorders; surrogate biochemical outcomes
	Serious
	Undetected; too few studies for formal assessment
	Very low 

	Elemental diet
	1 (case series)
	Very serious — uncontrolled, co-interventions, 2/6 withdrawals
	Not assessable
	Serious
	Very serious — n = 6
	Undetected; too few studies for formal assessment
	Very low

	Gluten-free diet
	1 (case report, abstract only)
	Very serious — not appraisable
	Not assessable
	Very serious — single patient
	Very serious
	Strongly suspected — selective reporting of positive single-patient experiences
	Very low

	Starch- and sucrose-reduced diet
	1 (case report)
	Very serious
	Not assessable
	Very serious — single patient
	Very serious
	Strongly suspected — selective reporting of positive single-patient experiences
	Very low

	Withdrawal of a turmeric-containing supplement
	1 (case series)
	Very serious
	Not assessable
	Very serious — n = 3
	Very serious
	Strongly suspected — selective reporting of positive single-patient experiences
	Very low




SUPPLEMENTARY FIGURE S1 — PRISMA 2020 flow diagram
[image: ]
Consensus documents identified via ancillary search (n = 2), reported as clinical context and not counted among included studies.
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