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ABBREVIATIONS

5-ASA, mesalazine
6-MP, 6-mercaptopurine
AMX, amoxicillin
AZA, azathioprine
BSS, bismuth subsalicylate
CC, collagenous colitis
CENTRAL, Cochrane Central Register of Controlled Trials
CLR, clarithromycin
CSM, cholestyramine
CsA, cyclosporine
ESO, esomeprazole
F, female
GERD, gastroesophageal reflux disease
H. pylori, Helicobacter pylori
H2, histamine-2
HP, Helicobacter pylori
IgG, immunoglobulin G
JBI, Joanna Briggs Institute
LC, lymphocytic colitis
LPM, loperamide
LPZ, lansoprazole
M, male
MC, microscopic colitis
MCi, incomplete microscopic colitis
MEDLINE, Medical Literature Analysis and Retrieval System Online
MTX, methotrexate
MTZ, metronidazole
N, no
N0, number
NA, not available / not applicable
NSAIDs, nonsteroidal anti-inflammatory drugs
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses
SD, standard deviation
TAC, tacrolimus
U, unclear
UBT, urea breath test
USA, United States of America
Y, yes
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Table S1. PRISMA 2020 checklist

	Section and Topic 
	Item #
	Checklist item 
	Paper 1

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	5-6

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	7

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	7-8

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	8

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	9

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	9

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	9

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	9-10

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	9-10

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	10-11

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	10

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	11

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	10-11

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	10-11

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	10-11

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	11

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	11

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	11

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Supplementary table 9-10

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	-

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	12

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	12

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	12

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	14-15, Supplementary table

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	13-14

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	13-14

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	13-14

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	14-15

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	13

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	-

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	-

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	16-18

	
	23b
	Discuss any limitations of the evidence included in the review.
	19

	
	23c
	Discuss any limitations of the review processes used.
	19

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	19

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	8

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	8

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	8

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	2

	Competing interests
	26
	Declare any competing interests of review authors.
	2

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	-




Table S2. Summary table of the applied search key in the relevant databases

	MEDLINE (via PubMed)
	(("helicobacter" AND ("pylori" OR "nemestrinae" OR "infection" OR "gastritis" OR "colonization" OR "detection" OR "diagnosis" OR "strain")) OR "H.Pylori" OR "H-pylori" OR "Hpylori" OR "H pylori" OR "campylobacter pylori") AND ((("microscopic" OR "collagenous" OR "lymphocytic" OR "incomplete") AND colitis) OR "MC" OR "diarrhea" OR "normal colonoscopy")

	Embase
	(('helicobacter' AND ('pylori' OR 'nemestrinae' OR 'infection' OR 'gastritis' OR 'colonization' OR 'detection' OR 'diagnosis' OR 'strain')) OR 'H.Pylori' OR 'H-pylori' OR 'Hpylori' OR 'H pylori' OR 'campylobacter pylori') AND ((('microscopic' OR 'collagenous' OR 'lymphocytic' OR 'incomplete') AND colitis) OR 'MC' OR 'diarrhea' OR 'normal colonoscopy')

	Cochrane Central Register of Controlled Trials (CENTRAL)
	(('helicobacter' AND ('pylori' OR 'nemestrinae' OR 'infection' OR 'gastritis' OR 'colonization' OR 'detection' OR 'diagnosis' OR 'strain')) OR 'H.Pylori' OR 'H-pylori' OR 'Hpylori' OR 'H pylori' OR 'campylobacter pylori') AND ((('microscopic' OR 'collagenous' OR 'lymphocytic' OR 'incomplete') AND colitis) OR 'MC' OR 'diarrhea' OR 'normal colonoscopy')


















Data collection process

To obtain the most accurate data, the following measures were applied during the data collection process: 
· In cases of overlapping populations, the most recent dataset was retained for quantitative synthesis. Earlier publications were included in the systematic review only if they provided additional relevant data.
· Studies were eligible if H. pylori testing had been performed in any subset of patients with histologically confirmed MC, irrespective of the primary objective of the study.
· When event counts were reported separately for MC subtypes, these were aggregated to derive the overall MC group estimate.
· Only histopathologically confirmed MC cases were included. Studies or subgroups lacking this information were excluded.
· No restrictions were applied based on study design or sample size.
· Control groups were pooled despite variations in clinical presentation and symptom profile. Subgroup analyses according to control type were not feasible due to the limited number of eligible studies.
· When event data were reported as percentages, absolute counts were calculated accordingly (with the aid of https://www.calculatorsoup.com/calculators/math/percentage.php)
· Missing values were handled by using only the available data.
· When sex distribution was reported as a female-to-male ratio, the number of female participants was calculated from the reported ratio and total sample size.
· Where the ratio of CC and LC patients was given, we calculated the number of CC and LC participants by the multiplication of the number of CC and LC ratio with the total number of participants divided by the total ratio. 
· Data on age and sex of patients with MC were extracted only when explicitly reported in the text.



Risk of bias assessment

Risk of bias was assessed using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Studies Reporting Prevalence Data and, where applicable, the corresponding JBI critical appraisal tool for case reports. The prevalence tool includes 9 domains: sample frame, participant recruitment, sample size, description of study subjects and setting, coverage of the identified sample, validity of condition identification, standardization and reliability of condition measurement, statistical analysis, and response rate. The case report tool includes 8 domains: patient demographics, history, current clinical condition, diagnostic tests, intervention, post-intervention clinical condition, adverse events, and key lessons. Each item was rated as yes, no, unclear, or not applicable. For descriptive purposes, an overall score was calculated by assigning 1 point for “yes” and 0 points for “no/unclear/not applicable”. 
Sample frame: Due to the rarity of the disease and scarce data exploring this association, we accepted that the target population could come even from a single study center, and considered this to be sufficient. The study would be downgraded if the frame was confined to a narrowly defined subpopulation without justification. 
Study participants: All available data were incorporated into the analysis, either through retrospective extraction from established pathohistological databases or through prospective inclusion of patients undergoing diagnostic evaluation within the gastroenterology unit. The study was downgraded if the criteria for the selection of the studied population was not clear and might be not representative.
 
Sample size: The sample size was accounted to be appropriate only in the case of the largest pathohistological dataset available; all others were chosen to be non-applicable as the real sample size calculation was not attempted. 

Study subjects and setting: Studies were rated more favourably when they reported at least some information on the geographical location, sex, and age of the study population. Studies lacking these key characteristics were automatically downgraded. However, greater leniency was applied to letter-format publications, as their brief format often limited the amount of contextual information provided.

Identification methods: We would check whether all, or nearly all, eligible participants were included in the main analyses (e.g., no large unexplained exclusions, and clear reporting of numbers from recruitment through analysis, including handling of missing data). The study was downgraded if a substantial share of the eligible sample was excluded or if only a convenient subset was analyzed without clear justification.

Condition: For the entire MC population, a colonoscopy must have been conducted, along with a histopathological examination of the taken biopsy samples. Without this examination, the study was downgraded. If this information was not explicitly stated but the histological subtype was stated, it was assumed that the histopathology had been conducted in the past. 
Statistical analysis: Statistical methods were considered appropriate when they matched the study design and data structure. We also assessed the proportion of the study population included in the final analysis, the extent of dropouts or missing data, and whether exclusions were clearly justified. Studies were downgraded when only a selected subset was analyzed without adequate explanation, raising concern for selective analytical bias.
Response rate: This domain was not applicable to our analysis, and was therefore excluded from the evaluation and marked as non-applicable.

Table S3. Extended basic characteristics of the included studies

	First author
	Study design
	Country
	Centres
	Total N0 
(Female %) 
	Mean Age ± SD
	MC N0
(Female %)
	MC
Mean age ± SD
	LC/CC/MCi
	MC
H. pylori tested  N0
	MC
H. pylori test method
	Control N0
(Female%)
	Control
Mean age ± SD
	Control
H. pylori tested N0
	Control
H. pylori test method

	Koskela et al., 2011
	Prospective case‑control
	Finland
	4
	135
(79.3%)
	56.29 ±12.93
	75
(80%)
	55.4 ±
13.2
	48/27/0
	72
	Gastroduodenal 
biopsy
	60
(78.3%)
	57.4 ±12.6
	60
	Gastroduodenal 
biopsy

	Bonagura et al., 2016
	Retrospective case-control
	Italy
	1
	48
(81.3%)
	40.4 ±13.7
	25
(83.3%)
	40 ±
16.3
	22/2/1
	
25

	
UBT
Gastric biopsy

	23
(79.2%)
	40.5 ±13.7
	
23

	
UBT
Gastric biopsy

	Sonnenberg et al., 2018
	Retrospective case-control
	USA
	Multi
	224,278
(58.7%)
	56.88 ±15.21
	3456
(79%)
	62.1 ±
14.7
	1864/1592/0
	3456
	Gastric biopsy
	220,822
(58%)
	56.8±15.2
	220,822
	Gastric biopsy

	Macaigne et al., 2017
	Prospective
cohort
	France
	26
	95
NA
	NA
	95
NA
	NA
	69/26/0
	78
	Gastric biopsy
	0
	NA
	0
	NA

	Monstein et al., 2005
	Prospective case‑control
	Sweeden
	5
	12
NA
	NA
	6
NA
	NA
	NA/NA/0
	6
	Colon biopsy
	6
NA
	NA
	6
	Colon biopsy

	Narayani et al., 2002
	Retrospective case‑control
	USA
	1
	32
NA
	NA
	16
NA
	NA
	9/7/0
	
16

	Serum IgG
	16
NA
	NA
	
16

	Serum IgG

	Ribaldone et al., 2016
	Prospective case‑control
	Italy
	1
	454
(57.3%)
	NA
	50
(72%)
	NA
	40/10/0
	50
	Gastric biopsy
UBT
	404
(55.4%)
	NA
	404
	UBT

	Topel et al., 2022
	Retrospective cohort
	Turkey
	1
	53
(52.8%)
	55.7
	53
(52.8%)
	55.7
	7/37/9
	53
	NA
	0
	NA
	0
	NA

	Danelius et al., 2009
	Prospective case-control
	Sweeden
	1
	19
(84.2%)
	NA
	10
(100%)
	NA
	5/5/0
	9
	Gastric biopsy
	9
(66.6%)
	NA
	9
	Gastric biopsy



CC, collagenous colitis; HP, helicobacter pylori; LC, lymphocytic colitis; MC, microscopic colitis; MCi, incomplete microscopic colitis; N0, number; NA, not available; SD, standard deviation; UBT, urea breath test; USA, United States of America.


Table S4. Summary table of the included case reports
	Author
	Age Sex
	Colonoscopy 
number
	Histology
	H. pylori +/-
	H. pylori testing
method
	H. pylori 
eradication
	Previous Drugs used
	Concomitant Diseases

	Castellano et al., 2009
	57 F
	3
	CC
	Positive
	gastric biopsy
	NO
	NSAIDs
Prednisolone
	Collagenous
gastrobulbitis

	Freeman et al., 2001
	74 F
	2
	CC
	Negative
	gastric biopsy
	NA
	NA
	Collagenous gastritis

	Gill et al., 2021
	65 F
	1
	CC
	Negative
	gastric biopsy
	NA
	NA
	Collagenous duodenitis

	Leung et al., 2009
	80 M
	1
	CC
	Negative
	gastric biopsy
	NA
	NA
	Collagenous gastritis

	Pagan et al., 2023
	25 M
	1
	LC
	Positive
	NA
	Triple therapy
	Mometasone; betamethasone; 
triamcinolone; hydrocortisone valerate; tacrolimus; mupirocin
	NA

	Pulimood et al., 1999
	20 M
	2
	CC
	Negative
	gastric biopsy
	NO
	NA
	Collagenous gastritis

	Rammer et al., 2005
	57 M
	2
	CC
	Positive
	NA
	2 m ago- AMX, CLR, LPZ
6 m ago- ESO, MTZ , CLR
	LPM
	Erosive gastritis

	Simsek et al., 2007
	52 M
	2
	LC
	Negative
	Stool study
	NO
	LPZ
	GERD

	Simsek et al., 2007
	43 F
	2
	LC
	Positive
	NA
	LPZ, AMX, CLR
	LPZ
	GERD

	Stolte et al., 1990
	75 F
	1
	CC
	Negative
	Stool study
	NA
	NA
	Collagenous duodenitis

	Truniger et al., 2025
	61 F
	7
	CC
	Negative
	NA
	NO
	5-ASA; BSS; CSM LPM; AZA; 6-MP; MTX; CsA; TAC; iniximab; vedolizumab
	Celiac disease


	Groisman et al., 1996
	35 F
	1
	LC
	Positive
	NA
	doxycycline cyclate, MTZ,
bismuth subsalicylate
	eradication therapy
	Collagenous gastritis


	Cottreau et al., 2016
	49 F
	0
	CC
	Positive
	Stool Study
	standard course of oral antibiotics, pantoprazole
	Bupropion; clonazepam; ranitidine
	GERD

	Narayani et al., 2002
	76 F
	2
	CC
	Positive
	Gastric biopsy
	2w- MTZ, CLR, omeprazole
	LPM
	NA


	Narayani et al., 2002
	62 F
	2
	CC
	Positive
	UBT
	2w- MTZ, CLR, omeprazole
	Fiber supplements
LPM
	NA


	Schreiber et al., 2001
	62 M
	1
	CC
	Negative
	Gastric biopsy
	NO
	MTZ, mezlozillin; 5-ASA; Salofalk; H2-receptor antagonist
	Collagenous duodenitis





5-ASA, mesalazine; 6-MP, 6-mercaptopurine; AMX, amoxicillin; AZA, azathioprine; BSS, bismuth subsalicylate; CC, collagenous colitis; CLR, clarithromycin; CSM, cholestyramine; CsA, cyclosporine; ESO, esomeprazole; F, female; HP, helicobacter pylori; LC, lymphocytic colitis; LPM, loperamide; LPZ, lansoprazole; M, male; MC, microscopic colitis; MTX, methotrexate; MTZ, metronidazole; NA, not available; TAC, tacrolimus; UBT, urea breath test
Table S5. Risk of bias assessment of the 12 prevalence studies, evaluated using the Joanna Briggs Institute critical appraisal tool

	Study
	1
	2
	3
	4
	5
	6
	7
	8
	9
	Overall score (0-9)
	Used in meta-analysis

	Macaigne et al., 2017
	Y
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	NA
	7
	Y

	Topel et al., 2022
	U
	Y
	NA
	Y
	Y
	Y
	U
	Y
	NA
	5
	Y

	Koskela et al., 2011
	Y
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	NA
	7
	Y

	Bonagura et al., 2016
	Y
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	NA
	7
	Y

	Sonnenberg et al., 2018
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	NA
	8
	Y

	Sonnenberg et al., 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	NA
	8
	N

	Sonnenberg et al., 2016
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	NA
	8
	N

	Sonnenberg et al., 2020
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	NA
	8
	N

	Monstein et al., 2005
	Y
	U
	NA
	N
	Y
	Y
	Y
	Y
	NA
	5
	Y

	Narayani et al., 2002
	Y
	Y
	NA
	N
	Y
	Y
	N
	N
	NA
	4
	Y

	Ribaldone et al., 2016
	Y
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	NA
	7
	Y

	Danelius et al., 2009
	Y
	U
	NA
	Y
	Y
	Y
	Y
	Y
	NA
	6
	Y



Y, yes; N, no; U, unclear; NA, not applicable



Table S6. Risk of bias evaluation of included case reports using the Joanna Briggs Institute (JBI) appraisal tool

	Study
	1
	2
	3
	4
	5
	6
	7
	8
	Overall score (0-8)

	Castellano et al., 2009
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Freeman et al., 2001
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Gill et al., 2021
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Leung et al., 2009
	Y
	N
	Y
	Y
	Y
	N
	N
	Y
	5

	Pagan et al., 2023
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Pulimood et al., 1999
	Y
	Y
	Y
	Y
	U
	U
	N
	U
	4

	Rammer et al., 2005
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Simsek et al., 2007
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8

	Stolte et al., 1990
	Y
	Y
	Y
	Y
	N
	N
	N
	Y
	5

	Truniger et al., 2025
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Groisman et al., 1996
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Cottreau et al., 2016
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8

	Narayani et al., 2002
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7

	Schreiber et al., 2001
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7



Y, yes; N, no; U, unclear; NA, not applicable

