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Microscopic Colitis

What is it ?
How common is it?



J Crohns & Colitis 2013

Microscopic Colitis – a member of IBD Family

ECCO ESP statement 31

The term microscopic colitis describes a clinical pathological entity 
characterized by three elements: (i) a clinical history of chronic watery (non-
bloody) diarrhea; (ii) a normal or almost normal endoscopic appearance of 
the colon; (iii) a distinct histologic pattern. The latter can be either that of 

collagenous colitis or that of lymphocytic colitis [EL1]



Tong et al, Am J Gastroenterol 2015

Epidemiology of Microscopic Colitis

Collagenous Colitis

Lymphocytic Colitis



Stewart M et al, Aliment Pharmacol Ther 2011

Population-based Study, Calgary, Canada 
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Epidemiology of Microscopic Colitis



Bonderup OK et al, Scand J Gastroenterol 2015

Incidence per 100.000

4.6/105 in 2002 ->  24.7/105 in 2011 

Nation-wide, register-based Cohort Study, Denmark, 2002-2011 

Epidemiology of Microscopic Colitis



Bonderup OK et al, Scand J Gastroenterol 2015

Age-specific Incidence Biopsy Rate

Nation-wide, register-based Cohort Study, Denmark, 2002-2011 

Epidemiology of Microscopic Colitis



Sonnenberg A, Genta RM, Dig Dis Sci 2013

Age 
Distribution

Prevalence per 1000 colonoscopies

Females Males

Epidemiology of Microscopic Colitis

CC 43 %

iMC 565

U.S. Pathology Database, 8745 MC cases

Incomplete MC 6%

LC 51 %

> 1 subtype
0.65 % 



Miehlke S et al. UEG Journal 2020, in preparation

Pooled incidence rates
• MC:  11.4/100,000 person-years (9.2-13.6)  
• CC: 4.9 /100,000, LC: 5.0/100.000
Pooled prevalence rates
• MC: 119/100.000 persons (73 to 166)
• CC: 50.1 /100.000, LC: 61.7/100.000

Epidemiology of Microscopic Colitis

Metanalyses 2019



Microscopic Colitis

Risk factors



1°Author,
Year

Country Study design Setting Diseases
assessed

Control group Drugs investigated

Riddell,
1992

Canada Case-control,
retrospective

Single-
center

CC
n=31

IBS, diverticulosis NSAID

Keszthelyi,
2010

Netherlands Case-control,
retrospective

Multi-
center

CC, LC
n=95

General population PPI, NSAID

Fernandez-
B. 2007

Spain Case-control,
prospective

Single-
center

CC, LC
n=78

Functional diarrhea,
Outpatient surgery unit

NSAID, SSRI, ß-blockers, statins, 
bisphophonates

Fernandez-
B. 2013

Spain Case-control,
prospective

Multi-
center

CC, LC 
n=190

Outpatient 
surgery unit

lansoprazole, aspirin, ß-blockers, 
sertraline, omeprazole, antidiabetics

Thorn,
2013

Sweden CC vs. LC,
prospective

Multi-
center

CC, LC
n=272

General Population,
Uppsala region

PPI

Bonderup,
2014

Denmark Case-control,
retrospective

Nation-
wide

CC, LC
n=5751

General population PPI, NSAID, statins, SSRI

Macaigne,
2014

France Case-control,
prospective

Multi-
center

CC, LC
n=128

IBS-D Any new drug (<3 months) 

Guagnozzi, 
2015

Spain Case-control,
prospective

Single-
center

CC, LC
n=46

Chronic diarrhea, 
normal colonic biopsy

Topiramate, NSAID

Masclee ,
2015

Netherlands Case-control,
retrospective

Nation-
wide

CC, LC
n=162

General population
normal colonic biopsy

PPI, NSAID, aspirin, SSRI, ß-blockers,
ACE inhibitors

Verhaegh, 
2016

UK Case-control,
retrospective

Nation-
wide

CC, LC, MCi
n=1211

General population PPI, NSAID, statins, SSRI, H2-RA

Bonderup,
2018

Denmark Case-control,
retrospective

Nation-
wide

CC, LC
n=10.652

General population PPI, NSAID

adapted from Lucendo A, Drugs R D 2017

Studies on MC and Drug Exposure



Verhaegh B et al, Aliment Pharmacol Ther 2016

retrospective study, 1211 MC, British Clinical Research Datalink, 1992-2013 



Bonderup O et al, Aliment Pharmacol Ther 2018

retrospective, 10.652 MC cases, 2004-2013, registry-based 

PPI



Bonderup O et al, Aliment Pharmacol Ther 2018

retrospective, 10.652 MC cases, 2004-2013, registry-based 

Collagenous colitis Lymphocytic colitis



Prevalence of active Smokers

Smoking is a Risk Factor for MC

<0.001                    <0.001                <0.001

Vigren et al , Scand J Gastroenterol 2011

CC diagnosis 14 years earlier smokers than in non-smokers (p<0.003)                              
All CC smokers started smoking before CC diagnosis (median 17 years)

CC, n=116 
Controls



Burke KE  et al, J Crohn‘ Colitis 2018

166 incident MC



Burke KE  et al, Gastroenterology 2018

NHS + NHSII, 227.766 women, 1988-2015, 275 incident MC cases

MHT: Menopausal Hormone Therapy



Burke KE  et al, Gastroenterology 2018

NHS + NHSII, 227.766 women, 1988-2015, 275 incident MC cases

MHT: Menopausal Hormone Therapy



Burke KE  et al, Gastroenterology 2018

NHS + NHSII, 227.766 women, 1988-2015, 275 incident MC cases

MHT: Menopausal Hormone Therapy



Microscopic Colitis

Symptoms (burden of disease)
Quality of life

Assessment of disease activity



Miehlke S et al. 
Lancet Gastroenterol Hepatol 2019

Symptom Burden in Microscopic Colitis

Mellander MR et al, Scand J Gastroenterol 2016
Bjornbak C et al, Aliment Pharmacol Ther 2011
Madisch A et al, Z Gastroenterol 2014

Watery diarrhea Abdominal pain Weight loss Nocturnal diarrhea Fecal urgency



Nyhlin N et al, Aliment Pharmacol Ther 2014 

Collagenous colitis (n=115) Lymphocytic colitis (n=97)



Nyhlin N et al, Aliment Pharmacol Ther 2014 

Quality of life
(Short Health Scale)



Nyhlin N et al, Aliment Pharmacol Ther 2014 

Quality of life
(Short Health Scale)



Disease Activity in Microscopic Colitis

Hjortswang criteria Stools/day Watery Stools/day

Active disease ≥3 or ≥1

Remission <3 and <1

Hjortswang H et al, Dig Liver Dis 2009

Symptoms Function Worry Well-being
0
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100

≥3  (n=23)
2-<3 (n=8)
1-<2  (n=6)
0-<1 (n=19) 
None (n=49)

Impact of watery stools on QoL (SHS), n=116 CC 

1-week symptom registration



Work in progress:
Development of the European Microscopic Colitis Disease

Activity Index (E-MCDAI)

Henrik Hjortswang, Katarina Lesnovska Linköping, Sweden

Draft of items

Literature review

Qualitative interviews

Cross-sectional
evaluation of first 

version

Longitudinal Evaluation
of second version

Content validity (experts)

Construct validity

Reliability

Construct validity

Responsiveness

Translation/cognitive interv.

Content validity (patients)

Step 1

Step 2

Step 3



Microscopic Colitis

Diagnosis



Marlicz W et al, Dig Liver Dis 2017

Systematic review: 80 articles (49 single case reports), 1582 patients

Endoscopic Findings in Microscopic Colitis

erythema, edema, friability, contact bleeding, scarring, pseudomembranes,
loss of vascular pattern, distorted hypervascularity, erosions, ulcerations, lacerations ....

... in up to 38 % of cases



Diagnosis of MC: 
multiple colonic biopsies are recommended

2012

SMCG
2016

Münch A et al, J Crohn‘s Colitis 2012
Fernández-Bañares F et al, Aliment Pharmacol Ther 2016
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Distribution of Histopathological Features in MC

Collagenous band > 10 um

Rectum Sigmoid Descending Transverse              Ascending

Rectum Sigmoid Descending Transverse                Ascending

Kanstrup-Fiehn A, Miehlke S et al, manuscript in prep

255 MC (199 CC, 56 LC), baseline biopsies from 3 European RCTs, central reading
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Kanstrup-Fiehn A, Miehlke S et al, 2020 manuscript in prep

255 MC (199 CC, 56 LC), baseline biopsies from 3 European RCTs, central reading

78.8

89.1
93.2

87.2 86.5

50

60

70

80

90

100



Virine B et al, Clin Gastroenterol Hepatol 2020 

Biopsies From Ascending and Descending Colon are
Sufficient for Diagnosis of Microscopic Colitis

• Retrospective study, 101 MC pts (52 CC, 42 LC, 7 comb)
• Diagnosis of MC at each biopsy site ?

• Positive for MC: Cecum 90.0%; ascending colon 96.9%; transverse
colon 95.7%; descending colon 85.0%; sigmoid colon 90.9%; and
rectum 82.2%. 

„Ileocolonoscopy with biopsies from at least the right and left side sent in 
separately labeled containers.
LE: High; GR: Strong in favor; Agreement: 100 %, Strong consensus

Miehlke S et al. UEG Journal 2020, in preparation

• For biopsies labeled random: 95.7% positive for MC

• Ascending and descending combined -> 100% MC detected



Langner C et al, Histopathology 2015

(EMCG & ESP)

CD3

Tenascin

Collagenous colitis

Lymphocytic colitis



Langner C et al, Histopathology 2015

(EMCG & ESP)



Foecal Biomarkers in MC

Pisani LF et al, Front Med 2017

Neutrophils

Eosinophils

Mast cells,
other leucocytes

Endocrine cells

Myeloperoxidase

Calprotectin

Lactoferrin

Eosinophil protein X

Eosinophil cationic protein

Tryptase
IL-1ß

TNFa

Chromogranin A

Chromogranin B

Secretoneurin

„So far, none of the tested
molecules present sufficient
accuracy for use in clinical

practice....“



Microscopic Colitis

Treatment



Miehlke S et al. Lancet Gastroenterol Hepatol 2019

Short-term Treatment of MC with oral Budesonide

B = Budenofalk ®
E = Entocort ®

B E B B BE E



Stewart MJ  et al, Clin Gastroenterol Hepatol 2011

Induction Therapy



Stewart MJ  et al, Clin Gastroenterol Hepatol 2011

Side Effects

Total                                                  33              24 

Total                                            25                    4 
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Budesonide Prednisolone

Response (%) Clinical Relapse

Prednisolone vs. Budesonide in MC 

OR 4.18 

retrospective, n=315 MC, 25% with steroids, Mayo Clinic Rochester

Gentile NM et al, Am J Gastroenterol 2013 



Miehlke S et al, Gastroenterology 2014

Clinical Remission (Hjortswang-Criteria)

rx, db, double-dummy multicenter, n=92 
Budesonide 9 mg/d vs. Mesalazin 3g/d vs. Placebo, 8 weeks



Days with watery stools Days with solid stools

Miehlke S et al, Gastroenterology 2014

rx, db, double-dummy multicenter, n=92 
Budesonide 9 mg/d vs. Mesalazin 3g/d vs. Placebo, 8 weeks



rx, db, double-dummy multicenter, n=57 
Budesonide 9 mg/d vs. Mesalazin 3g/d vs. Placebo, 8 weeks

Miehlke S et al, Gastroenterology 2018

Clinical Remission (Hjortswang-Criteria)

ITT PP



rx, db, double-dummy multicenter, n=57 
Budesonide 9 mg/d vs. Mesalazin 3g/d vs. Placebo, 8 weeks

Miehlke et al, Gastroenterology 2018

Days with watery stools Days with solid stools



Budesonide 6 mg/d vs. Placebo, 6 months

Miehlke et al, Gastroenterology 2008 Bonderup et al, Gut 2009

Clinical Remission

Maintenance Therapy of Collagenous Colitis 
with low-dose Budesonide



Münch et al, Gut 2016



Budesonide 4,5 mg/d vs. Placebo, 12 months

p<0.001

Münch et al, Gut 2016



Münch et al, Gut 2016

Budesonide improves Quality of Life in Collagenous Colitis

Budesonide induction 8 weeks
(open-label)

Budesonide maintenance 12 months
(double-blind)



Münch A et al, Gut 2016

Clinical Relapse after cessation of 12-month maintenance therapy



Miehlke et al, Inflamm Bowel Dis 2013

post-hoc analysis, 4 RCTs, 123 CC patients in CR after budesonide

Stool Frequency
at baseline

≤ 5/day

> 5/day

≤ 12 months

> 12 months

Yes

No

Budesonide
maintenance

Duration of Diarrhea

multivariat

Risk Faktors for Clinical Relapse in Collagenous Colitis



Is there a need for tapering of oral budesonide
for safety reasons ?

J Gastroenterol Hepatol 2018



Relative receptor binding affinity

Hydrocortisone 9

Prednisolone 16

6-Methylprednisolone 42

Dexamethasone 100

Budesonide 935

Pharmacological Properties of Budesonide

only 10 % 
available
systemically

90 % first pass 
metabolism



Corticosteroid-related adverse events

Rezaie A et al. Cochrane Database of Systematic Reviews 2015

Favours Budesonide Favours convent. Steroids

Budesonide 9 mg/d vs. Conventional steroids



Rezaie A et al, Cochrane Database of Systematic Reviews 2015

Budesonide 9 mg/d vs. Conventional steroids

Abnormal ACTH test

Plasma cortisol below normal 
(150 nmol per liter) 

Favours budesonide Favours convent. steroids

Favours budesonide Favours convent. steroids



Miehlke S et al.  Gastroenterology 2008

Budesonide withdrawal in MC

No cases of adrenal insufficiency



Safety data Budesonide Placebo

Drug exposure time, Days (mean) 291 138

AE, total 70,5% (31/44) 50% (24/48

Suspected ADR 15.9% (7/44)
all non-serious

Drug withdrawel due to AE n = 4 n= 7

Morning cortisol level below normal at 
12 months 3.7% (1/27) 5.6% (1/18)

HbA1c increase in pts with known
diabetes n = 2 n = 2

Body weight increase (kg, mean) 0,4 0,1

No clinically significant changes in blood pressure, fasting glucose, sodium, potassium

Münch et al, Gut 2016



No Need for Budesonide Tapering !

• Tapering of conventional systemic steroids after induction of
remission is required to avoid adrenal insufficiency

• Oral budesonide has markedly reduced effect on endogenous
cortisol production -> tapering before discontinuation not 
necessary

Gomollón F, et al. ECCO. 3rd European Evidence-based Consensus on the Diagnosis 
and Management of Crohn’s Disease 2016: Part 1: Diagnosis and Medical 
Management. 
J Crohns Colitis 2017; 11: 3–25. 

Nguyen GC et al. Clinical Guidelines Committee. American Gastroenterological
Association Institute Guideline on the Medical Management of Microscopic Colitis. 
Gastroenterology 2016; 150: 242–6. 



Wildt S et al, Postgrad Med 2018

Prospective cohort study

Maintenance  15
Episodic 29
No treatment 6

Risk for Osteoporosis in Microscopic Colitis ?



Wildt S et al, Postgrad Med 2018

Bone mineral measurements and markers

* p<0.005  # p<0.05

Risk for Osteoporosis in Microscopic Colitis ?



Wildt S et al, Postgrad Med 2018

Cumulative dose of Budesonide and T-scores

Lumbar spine Hip

p=0.01p=0.09

Conclusions:
• Risk for osteoporosis is not increased in MC

• Dexa scan is recommended in MC with risk factors or active disease
requiring long-term budesonide treatment

• Supplementation of calcium and vitamin-D

Risk for Osteoporosis in Microscopic Colitis ?



Münch A et al, Aliment Phramacol Ther 2013

• Retrospective case series (Sweden, Denmark, Spain)
• 46 MC pts (32 CC and 14 LC), 32 female; median age 59 years, 

median disease duration of3 yrs

• Long-term clinical remission on AZA therapy: 28%
• AZA failure due to intolerance:  67%, due to nonresponse 4 %

• 13 of 31 AZA-intolerant pts switched to MP 
-> 6 pts (46%) clinical remission with MP

• Overall response to thiopurines 19/46 (41%)
• main side effects nausea/vomiting, elevated liver enzymes



Cotter TG et al, Aliment Pharmacol Ther 2017

4 months
(1.5-15)
CR 43 % 
PR 22 %

steroid-free
41 %

14 months
(3-18.8)
CR 58 % 
PR 17 %

Steroid-free
50 % 

4 months
(2.3-5.5) 
CR 40 %
PR 40 %

4 months
(1.5-15) 

1x CR with
tacrolimus



Daferera N et al, UEG Journal 2019

IFX n=8
ADA n=10



Daferera N et al, UEG Journal 2019

IFX -> ADA n=5
ADA -> IFX n=2



• 11 cases from 4 centers
• Budesonide-refractory 8
• Budesonide-dependent 2
• Budesonide-intolerant 1
• Prednisolone 3
• Mesalamine 5
• Cholestyramine 5
• Azathioprine 6
• MTX 3
• Anti-TNF 10
• Rituximab 1
• FMT 1

Rivière P et al, J Crohn‘ Colits 2018



Miehlke S et al. manuscript in in preparation (UEG Journal 2020) 

Authors: Stephan Miehlke, Danila Guagnozzi, Yamile Zabano Abdo, Gian E Tontini, 
Anne-Marie Kanstrup-Fiehn, Signe Wildt, Johan Bohr, Ole Bonderup, Gerd Bouma, 
Mauro D'Amato, Peter Engel, Fernando Fernandez-Banares, Gilles Macaigne, 
Henrik Hjortswang, Elisabeth Hultgren-Hörnquist, Anastasios Koulaouzidis, Jouzas
Kupcinskas, Stefania Landolfi, Giovanni Latella, Alfredo Lucendo, Ivan Lyutakov, 
Ahmed Madisch, Fernando Magro, Wojciech Marlicz, Emese Mihaly, Lars Kristian 
Munck, Ann-Elisabeth Ostvik, Arpad Patai, Plamen Penchev, Karolina Skonieczna-
Żydecka, Bas Verhaegh, Andreas Münch

14 countries (alphabetical): Bulgaria, Denmark, France, Germany, Hungary, Italy, Lithuania, 
Netherlands, Norway, Poland, Portugal, Scotland, Spain, Sweden



Avoid risk factors*

Induction: Budesonide 9 mg daily, 6 to 8 weeks

Clinical remission

Other causes for
diarrhea identified by

clinical work-up**

No
maintenance

therapy

Treat
accordingly

Active Microscopic Colitis

consider alternatives:
Loperamide, cholestyramine

(or in combination), 
adalimumab, infliximab, 

azathioprine/6-MP,
vedolizumab

surgery

Loperamide, Cholestyramine

Intolerance,
patient‘s preference

Clinical  non-response

Clinical relapse

No relapse

* smoking, NSAID, PPI, SSRI      
** i.e. bile acid diarrhea, coeliac disease

Induction: budesonide 9 mg/d

Maintenance: budesonide
low-dose (3-6 mg/d)

+/- loperamide

Chronic active disease

Chronic active disease despite
budesonide ≥6 mg/d, intolerance

Miehlke S et al. manuscript in in preparation (UEG Journal 2020) 



Back up slides



Kjalili H et al, Clin Gastroenterol Hepatol 2020 

• Nationwide cohort study
• 14.333 MC cases from 1990-2017

-> 3014 deaths
• 68.700 matched comparators

->12.534 deaths

10-year risk difference 3.4% (2.14.6) 
aHR 1.17  (1.12–1.22). 



Odds ratios for MC among patients with IBS vs patients without IBS 

Case-control studiesCross-sectional surveys

Kamp E et al, Clin Gastroenterol Hepatol 2016



prospective, multicenter study (Italy), n=305, chronic non-bloody diarrhea

Tontini et al, Inflamm Bowel Dis 2014

Epidemiology of Microscopic Colitis

MC 16 %



Miehlke et al, Lancet Gastroenterol Hepatol 2019

Pathogenesis of Microscopic Colitis



Nyhlin N et al, Aliment Pharmacol Ther 2014 

CC - active CC - in Remission



Nyhlin N et al, Aliment Pharmacol Ther 2014 

LC - active LC - in Remission



Cotter TG et al, Gut 2018



Cotter TG et al, Gut 2018

n=162



Median Score baseline: 5.14, week 8: 2.85
Patients with no symptoms: 1.32; Meaningful change with 2 points

Cotter TG et al, Gut 2018



Correlation MCDAI vs IBDQ

1-unit decrease in MCDAI =  9 point increase in IBDQ

Cotter TG et al, Gut 2018

Baseline Week 8



Guagnozzi D et al, Aliment Pharmacol Ther 2016

Criteria of IBS-D 
in MC
39.1 %

Prevalence of MC in IBS-D
9.8 %

26 studies, 5099 patients



Kane J et al, Clin Gastroenterol 2015

Score range -8 to +38



Kane J et al, Clin Gastroenterol 2015

Derivation cohort Validation cohort

Detection of pts with MC with >90% sensitivity
Exclusion of MC and potential reduction of colonic biopsies and costs


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Smoking is a Risk Factor for MC
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	 Disease Activity in Microscopic Colitis
	Work in progress:�Development of the European Microscopic Colitis Disease Activity Index (E-MCDAI)
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Back up slides
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Correlation MCDAI vs IBDQ
	Slide Number 81
	Slide Number 82
	Slide Number 83

