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Abstract
Introduction: Microscopic colitis is a chronic inflammatory bowel disease characterised by normal or almost normal endoscopic appearance of the colon, chronic
watery, nonbloody diarrhoea and distinct histological abnormalities, which identify
three histological subtypes, the collagenous colitis, the lymphocytic colitis and the
incomplete microscopic colitis. With ongoing uncertainties and new developments in
the clinical management of microscopic colitis, there is a need for evidence‐based
guidelines to improve the medical care of patients suffering from this disorder.
Methods: Guidelines were developed by members from the European Microscopic
Colitis Group and United European Gastroenterology in accordance with the
Appraisal of Guidelines for Research and Evaluation II instrument. Following a
systematic literature review, the Grading of Recommendations Assessment,
Development and Evaluation methodology was used to assess the certainty of the
evidence. Statements and recommendations were developed by working groups
consisting of gastroenterologists, pathologists and basic scientists, and voted upon
using the Delphi method.
Results: These guidelines provide information on epidemiology and risk factors of
microscopic colitis, as well as evidence‐based statements and recommendations on
diagnostic criteria and treatment options, including oral budesonide, bile acid
binders, immunomodulators and biologics. Recommendations on the clinical management of microscopic colitis are provided based on evidence, expert opinion and
best clinical practice.
Conclusion: These guidelines may support clinicians worldwide to improve the
clinical management of patients with microscopic colitis.
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diagnosis, monitoring; 5: treatment), each consisting of a working
group leader and 5–7 group members. A steering committee was

Microscopic colitis (MC) is an increasingly recognised inflammatory

established consisting of the two coordinators (S.M., A.Mü.) and the

bowel disease associated with significant symptom burden and an

working group leaders (D.G., Y.Z., G.E.T., A.M.K.F., S.W). First, a list of

impaired health‐related quality of life (HRQoL). The clinical course of

topics and research questions to be covered by the guidelines was

MC is variable, with chronic or recurrent mild to severe symptoms

created by the steering committee based upon discussions with the

persisting for months to years. The prevalence of MC varies sub-

working group members on their relevance and their potential

stantially between geographical regions. The two major histological

impact on clinical practice. The final list of research questions was

subtypes are collagenous colitis (CC) and lymphocytic colitis (LC),

formatted into the patient, intervention, control, outcome frame-

but incomplete forms may occur (incomplete MC [MCi]). The diag-

work, when appropriate.

nosis of MC relies on the histological examination of colonic biopsies
and requires dedicated gastroenterologists, endoscopists and

Literature search and assessment of evidence

histopathologists.
Several review articles have been published on various diagnostic
and therapeutic aspects of MC.1–5 In 2012, the European Microscopic

A formal systematic review of the literature was carried out for each

Colitis Group (EMCG) proposed their first recommendations for the

research question using MEDLINE (accessed via PubMed), EMBASE

diagnosis and treatment of MC.6 In 2013, MC was included in the

electronic databases and the Cochrane Database of Systematic Re-

European consensus on the histopathology of inflammatory bowel

views (Cochrane Library) and the Cochrane Central Register of

disease published on behalf of the European Society of Pathology and

Controlled Trials from inception until July 2019, with no restriction

the European Crohn's and Colitis Organisation.7 According to this

of languages and periodically updated. The search strategy and the

particular guideline, MC is defined as a ‘clinical pathological entity

process of study selection categorised per research question can be

characterised by chronic watery (non‐bloody) diarrhoea, a normal or

found in online Supporting Information Appendix a. A review of the

almost normal endoscopic appearance of the colon, and a distinct

citations to identify potentially relevant articles was also carried out.

histologic pattern of collagenous colitis or lymphocytic colitis'. This

This included systematic reviews and other documents offering a

includes that other causes for chronic diarrhoea such as infections or

critical synthesis of the scientific literature, as well as randomised

other exogenous factors have been ruled out by clinical routine pro-

clinical trials, whenever possible.

cedures. More recently, the Spanish Microscopic Colitis Group and

Data on epidemiology, pathogenesis, clinical manifestations,

the American Gastroenterology Associations have published first

diagnosis and treatment of MC were critically reviewed and meta‐

evidence‐based statements and recommendations using Grading of

analyses conducted, when applicable. The working groups followed

Recommendations

Evaluation

the GRADE methodology (https://www.gradeworkinggroup.org/) to

(GRADE) methodology, which is now considered as the standard tool

assess the quality of evidence of statements/recommendations, and

for the development of clinical practice guides.8,9

classified the recommendations for the different clinical scenarios

Assessment,

Development

and

With persistent uncertainties and new developments in the

into four final categories: strong recommendation for an intervention

clinical management of MC, the United European Gastroenterology

(implying to do it), weak recommendation for an intervention (implying

(UEG) and EMCG identified the need to develop updated clinical

to probably do it), weak against an intervention (implying to probably

practical guidelines in order to increase awareness for MC and sup-

not do it) and strong against an intervention (implying not to do it). The

port clinicians to improve clinical care of MC patients in daily routine

strength of recommendation (GR: strong or weak) using the GRADE

practice.

approach was only given for studies on the accuracy of diagnostic
procedures and on the assessment of the treatment efficacy.
The level of evidence (LE) was classified in four categories: high,

METHODOLOGY

moderate, low or very low quality, based on the strict assessment of

The guideline working group

downgraded as a result of limitations in the study design or in its

the quality of the evidence. The quality of the evidence could be
implementation, imprecision of estimates, variability in the results,
All members of EMCG were asked to participate and an open invi-

indirectness of the evidence or publication bias; or upgraded because

tation was placed on the UEG website for several months prior to the

of a very large magnitude of effects, a dose‐response gradient or if all

first group meeting held in Vienna in October 2018. Finally, the

the plausible biases would reduce an apparent treatment effect.

entire group consisted of 32 physicians and researchers from 14

Moreover, the recommendations were also based on some other

European countries, including gastroenterologists, pathologists and

factors, such as desirable and undesirable consequences of alterna-

basic scientists with expertise in scientific methodology, evidence‐

tive management strategies, variability in values and preferences and

based medicine and clinical and therapeutic management of MC.

the use of resources (costs). The results of data extraction and quality

A total of five working groups were established (1: epidemiology, risk

of the evidence assessments are summarised in Supporting Infor-

factors; 2: pathogenesis; 3: clinical manifestation, quality of life; 4:

mation Appendix B.
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Evolution of statements/recommendations

What is the prevalence of MC?
Statement 1.2: The pooled overall prevalence of MC is estimated

Based on the literature review and assessment of evidence, the

to be 119 (95% CI: 73–166) per 100,000 persons, with an overall

working groups drafted initial statements and recommendations,

prevalence of 50.1 per 100,000 person‐year for CC and 61.7 per

which subsequently underwent a voting process by the entire

100,000 persons for LC.

guideline group using the Delphi method. The participants judged the

LE: high; GR: NA; agreement: 94%, consensus.

statement/recommendation based on a 5‐point Likert scale (1:

Summary of evidence: Five population‐based studies from

strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly agree),

Spain,21,41 North America20,27 and Sweden30 have assessed the

and suggested modifications or even new ones. Following this pro-

prevalence of MC and provided a wide range from 47.5 to 219 cases

cess, the statements and recommendations were revised by the

per 100,000 persons. These studies were pooled to provide an

working groups. They were modified if necessary and voted on again

overall MC prevalence of 119.4 (95% CI: 72.9–165.9, I2 = 97.08%)

during a final face‐to‐face consensus meeting held in Barcelona in

cases per 100,000 persons. For CC, the pooled prevalence was

October 2019. Statements and recommendations were approved if

estimated to be 50.1 (95% CI: 13.69–76.5, I2 = 98.37%) cases per

75% or more of the participants agreed with it (Likert score of 4 or 5;

100,000 persons.20,21,27,30,33,41 The estimated pooled prevalence of

75%–94%: consensus, 95%–100%: strong consensus). Each state-

LC was 61.7 (95% CI: 48.2–75.3, I2 = 80.56%) per 100,000

ment and recommendation is accompanied by the LE (high, moderate,

persons.20,21,27,30,41 Some studies reported that increasing age was a

low, very low), grade of recommendation, result of the vote (per-

risk factor for developing MC,20,33,41 with a 5.25 (95% CI: 3.81–7.24)

centage agreement) at the consensus meeting and discussion of the

times higher probability of MC in people over 65 years of age.41

corresponding evidence. The guideline group formulated a total of 39
statements and recommendations (Table 1).

What is the frequency of MC in chronic diarrhoea?
Statement 1.3: The pooled frequency of MC in patients with
unexplained chronic watery diarrhoea is 12.8% (95% CI: 10–16), with
significant heterogeneity (I2 = 93.6%).

Epidemiology and risk factors of MC

LE: moderate; GR: NA; agreement: 100%, strong consensus.
Summary of evidence: The frequency of MC in patients with
chronic or intermittent watery diarrhoea and a macroscopically

What is the incidence of MC?
Statement 1.1: The pooled overall incidence rate of MC is esti-

normal (or near normal) colon has been evaluated in several

mated to be 11.4 (95% confidence interval [CI]: 9.2–13.6) cases per

studies.17,18,21,26,27,42–72 Based on studies with a moderate or

100,000 person‐years. The incidence of CC and LC ranges from 0.6

high quality, and a sample size of ≥100 patients,17,18,21,26,27,42,43,

to 16.4 cases per 100,000 person‐years and from 0.6 to 16.0 cases

45–47,49,52,54,56,59,60

per 100,000 person‐years, respectively.

mated to be 12.8% (95% CI: 9.9–15.9, I2 = 93.6%). The pooled fre-

the pooled overall frequency of MC was esti-

LE: high; GR: not applicable; agreement: 100%, strong consensus.

quency

Summary of evidence: Epidemiological studies have documented

I2 = 85.2%)17,18,21,26,27,42,43,45,47,49,52,54,56,60 and 8.2% (95% CI: 6.0–

an increasing incidence of MC in western countries. An overall pooled

10.8, I2 = 92.0%),17,18,21,26,27,42,43,45,47,49,52,54,56,60 respectively (see

2

of

CC

and

LC

was

4.96%

(95%

CI:

3.6–6.5,

incidence rate of 11.4 (95% CI: 9.2–13.6, I = 99.72%) cases of MC per

also Supporting Information Appendix d). The data showed high

100,000 person‐years was calculated based on studies providing

heterogeneity and are not directly comparable, considering the

population‐based data.10–31 Several studies from North America20,27

different geographical and genetic background, different definitions

and Europe14,16–18,25,26,29 reported variations in incidence rates over

of chronic watery diarrhoea used, the lack of clearly described

a 10‐years‐time period in the same region. They all showed an

diagnostic

increasing incidence in the early years, which has reached a plateau.32

colonoscopy.

criteria

for

MC

and

diagnostic

work‐up

before

The pooled incidence rate for CC10,11,13–24,26–31,33–36 was 4.9 (95% CI:

Is smoking a risk factor for MC?

4.2–5.7, I2 = 98.3%) cases per 100,000 person‐years. The pooled LC

Statement 1.4: Former, but especially current smoking is asso-

incidence rate was 5.0 (95% CI: 4.0–6.1, I2 98.75%) cases per 100,000
person‐years.10–31 Geographic variations in the incidence of MC have

ciated with an increased risk for both CC and LC.
LE: moderate; GR: NA; agreement: 100%, strong consensus.

been reported; however, the limited number of studies from Southern

Summary of evidence: The prevalence of current smoking in MC

Europe compared to Northern Europe and the lack of direct

patients ranged from 15.3% to 40.7% (CC: 13.6%–37.1%, LC: 13.2%–

comparative studies from different countries for the same time period

26.0%) compared to 5.0 28.2% in non‐MC control groups.28,43,73–82 In

does hinder firm conclusions on this matter.

a recent meta‐analysis,83 current smokers had a significantly

The MC incidence is higher in the elderly. A previous meta‐

increased risk of MC compared with never smokers (odds ratio [OR]:

analysis showed the median patients' age at the time of diagnosis was

2.99, 95% CI: 2.15–4.15).83 Current smoking was more strongly

over 60 years old (CC: 64.9, CI: 57.03–72.78; LC: 62.2, CI: 54.0–

associated with CC than LC (OR: 5.5, 95% CI: 3.4–8.9, OR: 2.96, 95%

70.4 years).32 However, up to 25% of patients diagnosed with CC

CI: 2.0–4.3, respectively).83 Former smoking was also associated with

were less than 45 years33 and cases of CC have even been described

an increased risk (OR: 1.6, 95% CI: 1.4–1.9).83 However, interstudy

37–40

in children.

heterogeneity was high or moderate for all analyses. Smoking status

Statement/recommendation

Epidemiology and risk factors

The pooled overall incidence rate of MC is estimated to be 11.4 (95% CI: 9.2–13.6) cases
per 100,000 person‐years. The incidence of CC and LC ranges from 0.6 to 16.4 cases
per 100,000 person‐years and from 0.6 to 16.0 cases per 100,000 person‐years,
respectively.

The pooled overall prevalence of MC is estimated to be 119 (95% CI: 73–66) per 100,000
persons, with an overall prevalence of 50.1 per 100,000 person‐year for CC and 61.7
per 100,000 persons for LC.

The pooled frequency of MC in patients with chronic watery diarrhoea is 12.8% (95% CI:
10–16), with significant heterogeneity (I2 = 93.6%).

Former, but especially current smoking is associated with an increased risk of both CC and
LC.

The risk of developing CC or LC is higher in women than in men.

There is insufficient evidence to evaluate the influence of smoking cessation on the disease
course.

Chronic or frequent use of PPI, NSAID or SSRI is associated with an increased risk of MC.
However, this does not imply a causal relationship.

We suggest to consider withdrawal of any drugs with a suspected chronological
relationship between drug introduction and onset of diarrhoea.

MC does not increase the risk of colorectal cancer or adenoma. A special surveillance
colonoscopy program is not recommended.

Pathogenesis

Pathogenesis of MC is complex and multifactorial. It may include luminal factors, immune
dysregulation and genetic predisposition.

Clinical manifestation

The most common symptom of MC is chronic watery, nonbloody diarrhoea, which is
frequently associated with concomitant symptoms including faecal urgency, nocturnal
stools and faecal incontinence. nocturnal stools and faecal incontinence.

MC diagnosis should be ruled out in patients fulfilling the criteria for functional bowel
disease, especially in presence of MC risk factors and/or in absence of IBS‐therapy
response.

Health‐related quality of life is impaired in patients with MC, depending on the activity and
severity of the disease and concomitant comorbidities.

Section 1

Section 1.1

Section 1.2

Section 1.3

Section 1.4

Section 1.5

Section 1.6

Section 1.7

Section 1.8

Section 1.9

Section 2

Section 2.1

Section 3

Section 3.1

Section 3.2

Section 3.3

Summary of UEG/EMCG statements and recommendations for MC

Section and number

TABLE 1

Moderate

Moderate

Moderate

Low

Low

Very low

Low

Low

High

Moderate

Moderate

High

High

Level of evidence

NA

NA

NA

NA

Strong in favour

Weak in favour

NA

NA

NA

NA

NA

NA

NA

Grade of recommendation

100%

93%

97%

100%

100%

97%

94%

78%

100%

100%

100%

94%

100%

Voting
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Statement/recommendation

In the absence of a formally validated metric of disease activity, disease activity and clinical
remission in MC should be assessed by the Hjortswang criteria (clinical remission: mean
of <3 stools/day and a mean <1 water stool/day during a 1‐week registration).

Diagnosis

Endoscopic findings are recognised with increased frequency in patients with MC, however
they are nonspecific.

The histopathologic criteria of CC are a thickened subepithelial collagenous band ≥10 μm
combined with an increased inflammatory infiltrate in lamina propria. The criteria apply
to haematoxylin and eosin‐stained slides.

The histopathologic criteria of LC are an increased number of intraepithelial lymphocytes
≥20 per 100 surface epithelial cells combined with an increased inflammatory infiltrate
in lamina propria and a not significantly thickened collagenous band (<10 μm). The
criteria apply to haematoxylin and eosin‐stained slides.

Incomplete MC comprises incomplete CC (defined by a thickened subepithelial collagenous
band >5 μm but <10 μm) and incomplete LC (defined by >10 IELs but <20 IELs and a
normal collagenous band). Both types show a mild inflammatory infiltrate in the lamina
propria. The criteria apply to haematoxylin and eosin‐stained slides.

We recommend ileocolonoscopy with biopsies from at least the right and left colon.

We recommend against histological monitoring in patients with MC.

Faecal calprotectin is not useful to exclude or monitor MC.

We recommend screening for coeliac disease in patients with MC.

Testing for bile acid diarrhoea is not part of routine diagnostic workup in MC.

Testing for bile acid diarrhoea can be considered in patients who experience nonresponse
to budesonide treatment.

Treatment

We recommend using oral budesonide to induce remission in patients with CC.

We recommend using oral budesonide to induce remission in patients with LC.

Oral budesonide is effective to maintain remission in patients with CC.

We suggest using oral budesonide to maintain remission in patients with LC.

There is no increased risk of serious adverse events with budesonide in MC.

The risk of osteoporotic bone fractures seems not be increased in budesonide treated MC
patients, although prolonged use might be associated with a decrease of bone mineral
density.

Section and number

Section 3.4

Section 4

Section 4.1

Section 4.2

Section 4.3

Section 4.4

Section 4.5

Section 4.6

Section 4.7

Section 4.8

Section 4.9

Section 4.10

Section 5

Section 5.1.1

Section 5.1.2

Section 5.2.1

Section 5.2.2

Section 5.3.1

Section 5.3.2

Low

Low

Very low

Moderate

Low

Moderate

NA

NA

Weak in favour

Strong in favour

Strong in favour

Strong in favour

Strong in favour

NA

Strong in favour

NA

Strong in favour

Strong in favour

NA

NA

NA

NA

NA

Grade of recommendation

97%

100%

84%

94%

100%

100%

82%

83%

100%

100%

100%

100%

95%

100%

89%

95%

100%

Voting

-

Low

Low

High

Moderate

Very low

High

Low

Moderate

Moderate

Low

Moderate

Level of evidence
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UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

We recommend against treatment with mesalazine in patients with MC for induction of
remission. There are no studies for maintenance.

There is not enough evidence to recommend bismuth subsalicylate in patients with MC.

There is not enough evidence to recommend the use of loperamide in MC. Given the
documented effect in patients with chronic diarrhoea, the expert's opinion favours the
use of this drug in mild disease.

In patients with MC and bile acid diarrhoea we suggest treatment with bile acid binders.

There is not enough evidence to recommend antibiotics for treatment of MC.

We recommend against use of probiotics for treatment of MC.

We recommend against the use of prednisolone or other corticoste roids than budesonide
for the treatment of MC.

We recommend treatment with thiopurines, anti‐TNF drugs or vedolizumab in selected
patients with MC who fail to respond to budesonide to induce and maintain clinical
remission. We recommend against the use of methotrexate in patients with MC.

Surgery can be considered in selected MC patients as last option if all medical therapy fails.

Section 5.4

Section 5.5

Section 5.6

Section 5.7

Section 5.8

Section 5.9

Section 5.10

Section 5.11

Section 5.12

Very low

Low

Low

Low

Very low

Very low

Very low

Very low

Low

Level of evidence

Weak in favour

Strong in favour

Strong against

Strong against

Strong against

Weak in favour

Strong in favour

Strong against

Strong against

Grade of recommendation

100%

97%

100%

100%

100%

100%

100%

92%

94%

Voting

Abbreviations: CC, collagenous colitis; CI, confidence interval; EMCG, European Microscopic Colitis Group; LC, lymphocytic colitis; IELs, intraepithelial lymphocytes; IBS, irritable bowel syndrome; MC,
microscopic colitis; PPI, proton pump inhibitor; TNF, tumour necrosis factor; NSAID, nonsteroidal anti‐inflammatory drugs; SSRI, selective serotonin reuptake inhibitor; NA, not applicable; UEG, United
European Gastroenterology.

Statement/recommendation

(Continued)

Section and number

TABLE 1

MIEHLKE
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was often assessed by self‐administered questionnaires or review of

associated
2

with

MC

(OR:

54,81,82,91–96,98–100

2.95,

95%

CI:

1.82–4.80,

medical records, and a homogeneous definition of smoking was

I = 99%),

lacking.

4–12 months (OR: 4.69, 95% CI: 3.58–6.13).98 Exposure to NSAIDs

especially when used continuously for

Is female gender a risk factor for MC?

was also associated with an increased risk of MC (OR: 2.40, 95% CI:

Statement 1.5: The risk of developing CC or LC is higher in

1.99–2.89, I2 = 88%).54,82,91–95,97–99 The combined use with PPIs
might further increase this risk.98 MC was also associated with SSRI

women than in men.
LE: high; GR: NA; agreement: 100%, strong consensus.

exposure (OR: 2.98, 95% CI: 2.35–3.78, I2 = 90%)54,81,82,91–

Summary of evidence: The incidence of MC is higher in women

93,95,96,98,99

(see also Supporting Information Appendix D). It should

than in men, as reported in a previous meta‐analysis published in

be stressed that different criteria for ‘drug exposure' were applied

2015.32 Actually, subgroup analyses on the incidence of MC by sex

and different reference populations were considered. Moreover, the

were possible in 19 studies.10,12–24,26–30 Female sex was significantly

studies lack information on the evolution of clinical symptoms after

associated with MC (pooled OR: 2.52, 95% CI: 2.28–2.79, I2 = 89%),

drug exposure, withdrawal or re‐challenge, hindering assessment of

with no differences between studies from Northern Europe (pooled

causality.

2

OR: 2.48, 95% CI: 2.22–2.78, I = 90%), Southern Europe (pooled OR:

Should any drug, potentially related to MC onset, been withdrawn?

2.53, 95% CI: 1.63–3.94, I2 = 62%) and North America (pooled OR:

Recommendation 1.8: We suggest to consider withdrawal of any

2.77, 95% CI: 2.02–3.81, I2 = 37%). Subgroup analyses of CC (n = 18

drugs with a suspected chronological relationship between drug

studies)10,12–19,23,26–30,33,35,36 and LC (n = 15 studies)10,12–19,23,26–30

introduction and onset of diarrhoea.

reproduced these results, with a pooled OR of 3.24 (95% CI: 3.03–
2

2

3.47, I = 35%) in CC and 2.06 (95% CI: 1.84–2.31, I = 78%) in LC

LE: very low; GR: weak in favour; agreement: 97%, strong
consensus.

(see also Supporting Information Appendix D). The proportion of

Summary of evidence: In total, 62 case reports and 13 case‐

females among MC populations have been described in the range of

control studies97,101–159 describing drug‐induced MC were analysed

52%–86% (see Supporting Information Material, p. 28). In the three

to calculate the so‐called ‘imputability score' describing the likelihood

12

largest studies from Sweden,

14

Denmark

and the Netherlands,

29

the average proportion of females was approximately 72%.

of a causal relationship between drug exposure and MC. PPIs were
the most reported drugs in relation to MC. Resolution of diarrhoea

Does smoking cessation influence the disease course of MC?

and histological normalisation after PPI withdrawal has been re-

Statement 1.6: There is insufficient evidence to evaluate the in-

ported in four cases using omeprazole,156,157 in 16 cases using lan-

fluence of smoking cessation on the disease course.

soprazole111–113,119,123,124,129,138,141,142,146,150,153,154,160 and in one

LE: low; GR: NA; agreement: 78%, consensus.

case using esomeprazole.157 For rabeprazole, only one case of clinical

Summary of evidence: No studies directly evaluated the effect of

improvement without histological control has been published.139 In

smoking cessation on the disease course. In one study, the risk of

10 cases111,112,138,153,154,156,157,160 switch to another PPI did not

developing MC declined significantly over time (p = 0.017), leading to

result in recurrence of diarrhoea, which contradicts the presumption

an attenuated risk after 5 years after smoking cessation.73 However,

of a class effect of PPI. One case‐control study clearly demonstrated

compared to smokers, former smokers do not have a significantly

that current and recent use of NSAIDs and PPIs were associated with

lower risk of MC (OR: 1.44, 95% CI: 0.76–2.72).73–76,78,80,82 In two

an increased risk of MC, when compared to never and past use,

studies, current smokers developed MC more than one decade

especially in the case of continuous exposure for 4–12 months98 This

77,84

earlier than former or never smokers.

The majority of the studies

showed no differences in terms of clinical presentation response to

observation underlines the clinical relevance of a suspected chronological relationship between drug use an onset of MC.

treatment, spontaneous remission rates and disease recurrence or

Do MC patients require a special program for colonoscopy surveil-

need for maintenance treatment73,75,77,78,81,84–89 (see also Suporting

lance to rule out colorectal cancer (CRC) compared to general population?

Information Appendix D). Only in a post‐hoc analysis of pooled data

Recommendation 1.9: MC does not increase the risk of CRC or

from two randomised controlled trials (RCTs) was current smoking

adenoma. A special surveillance colonoscopy program is not

associated with a decreased ability to achieve clinical remission with

recommended.

corticosteroid treatment (OR: 0.31, 95% CI: 0.10–0.98).90
Is drug use associated with a significant increased risk of MC?

LE: low; GR: strong in favour; agreement: 100%, strong
consensus.

Statement 1.7: Chronic or frequent use of proton pump in-

Summary of evidence: Only a few studies examined whether

hibitors (PPIs), nonsteroidal anti‐inflammatory drugs (NSAIDs) or

persistent chronic inflammation in MC is associated with an

selective serotonin reuptake inhibitors (SSRIs) is associated with an

increased risk of CRC or adenomas.60,71,80,161–169 The meta‐analysis

increased risk of MC. However, this does not imply a causal

of five case‐control studies showed that MC was associated with a

relationship.

reduced risk for CRC or adenoma compared to controls (pooled OR:

LE: low; GR: NA; agreement: 94%, consensus.

0.65, 95% CI: 0.33–1.28, I2 = 19% and OR: 0.49, 95% CI: 0.30–0.81,

Summary of evidence: Drug‐induced MC was addressed by

I2 = 92%, respectively). In a larger retrospective cohort of 547 MC

retrospective case‐control studies54,81,82,91–100 showing an associa-

patients (171 CC and 376 LC), CRC was detected in five CC (2.82%)

tion with the use of NSAIDs, PPIs and SSRIs. PPI use was strongly

and five LC patients (1.33%).163 MC was negatively associated with
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the risk for CRC and adenoma (OR: 0.34, 95% CI: 0.16–0.73,

reported in 9% (95% CI: 4.5%–14.9%) among patients exhibiting

p = 0.006 and OR: 0.52, 95% CI: 0.50–0.76, p < 0.001, respectively),

diarrhoea‐predominant functional disorders.176,178 However, not all

163

during a mean follow‐up of 4.63 years

studies employed the currently accepted diagnostic criteria for MC,
and different criteria for defining functional bowel disorders were
used, contributing to the high heterogeneity of the results.

Pathogenesis of MC

Is the patient's HRQoL impaired by MC?
Statement 3.3: HRQoL is impaired in patients with MC,

Statement 2.1: Pathogenesis of MC is complex and multifactorial. It

depending on the activity and severity of the disease and concomi-

may include luminal factors, immune dysregulation and genetic

tant comorbidities.
LE: moderate; GR: NA; agreement: 100%, strong consensus.

predisposition.
LE: low; GR: NA; agreement: 100%, strong consensus.

Summary of evidence: MC can severely impact HRQoL, with

Summary of evidence: The mechanisms involved in the devel-

baseline HRQoL being lower than that of patients with other intes-

opment of MC are poorly understood and the LE is scarce. It is not in

tinal and proctological disorders.180 Impaired HRQoL was demon-

the scope of this guideline to provide in‐depth information on this

strated in both active CC and LC, including impact on function in daily

subject. The current knowledge of the factors involved is briefly

living, disease‐related worry and well‐being.2,8,181–183 However,

summarised in Supporting Information Appendix C.

HRQoL can also be impaired in patients with MC achieving clinical
remission.89,184,185
In a population‐based study, 116 patients with active CC had an

Clinical manifestation and quality of life

impaired HRQoL compared with a background population, whereas
patients in remission scored similar.186 HRQoL was impaired in those

What are the most common symptoms in MC?

with a mean of ≥3 stools/day or a mean of ≥1 watery stool/day.

Statement 3.1: The most common symptom in MC is chronic

Therefore, it was proposed that remission in CC should be defined as

watery, nonbloody diarrhoea, which is frequently associated with

a mean of less than 3 stools/day and a mean less than 1 watery stool/

concomitant symptoms including faecal urgency, nocturnal stools and

day during a 1‐week registration.187

faecal incontinence.

In a case‐control study including 212 MC patients, all four

LE: moderate; GR: NA; agreement: 97%, strong consensus.

HRQoL dimensions (symptom burden, social function, disease‐related

Summary of evidence: The predominant symptom of MC is

worry, general well‐being) were impaired in patients with active CC

chronic watery, nonbloody diarrhoea, which was reported by 84%–

and LC.184 In a cross‐sectional survey of 151 MC patients, 52 (34.4%)

100% of patients in 22 studies. In one third of the cases, the onset of

reported IBS‐type symptoms and had higher levels of anxiety,

diarrhoea was acute in nature,170–173 and according to a European

depression and somatisation and impaired quality of life.179 In

prospective registry174 it persists for 6 months before diagnosis in

another cross‐sectional survey of 129 patients with a new diagnosis

43%. Symptoms such as stool frequency, stool consistency and

of MC, fatigue severity resulted to be associated with IBS‐type

overall duration of diarrhoea are reported in a number of the studies,

symptoms, psychological comorbidity and impaired quality of life,

including a large Danish study of 539 patients,13 in which an average

with a negative correlation in HRQoL measures.188 In a cross‐

of 6–7 bowel movements per day was reported. Common concomi-

sectional study including 158 female MC patients, those with coex-

tant symptoms included faecal urgency (55%), nocturnal stools

isting IBS‐like symptoms (55%) experienced worse psychological

(35.3%) and faecal incontinence (26.3%). Less frequent complaints

well‐being than those without. Also, smoking and PPI were associ-

with varying prevalences among studies are abdominal pain, weight

ated with gastrointestinal symptoms and impaired psychological well‐

loss and bloating.172,173,175 A Swedish study from 2004 involving 199

being in MC patients.89 HRQoL was evaluated in five RCTs including

reported a median weight loss of 5 (4–8) kg;

CC patients189–194 and in two RCTs including LC patients.192–195 In

however, early studies might have included a selected population, as

all seven RCTs, HRQoL was markedly altered at baseline in both CC

the awareness for MC was lower.

and LC patients, and improved after budesonide treatment.196–198

patients with LC

173

Should MC be ruled out in patients fulfilling the criteria for functional
bowel disease with diarrhoea predominant subtype?

Are there established metrics to measure disease activity and clinical
remission in MC?

Statement 3.2: MC diagnosis should be ruled out in patients

Statement 3.4: In the absence of a formally validated metric of

fulfilling the criteria for functional bowel disease, especially in pres-

disease activity, disease activity and clinical remission in MC should

ence of MC risk factors and/or in absence of irritable bowel syn-

be assessed by the Hjortswang criteria (clinical remission: mean of

drome (IBS)‐therapy response.

less than 3 stools/day and a mean less than 1 water stool/day during

LE: moderate; GR: NA; agreement: 93%, consensus.
Summary of available evidence: MC shares similar symptoms and

a 1‐week registration).
LE: moderate; GR: NA; agreement: 100%, strong consensus.

endoscopic results with functional bowel disorders, especially in

Summary of evidence: In the absence of a reliable biomarker, the

diarrhoea‐dominant IBS and chronic functional diarrhoea.176–179 In

definition of disease activity is based on clinical disease activity.

two meta‐analyses, the identification of underlying MC diagnosis was

Various definitions for relapse or clinical remission have been used in
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clinical trials on MC, mainly based on stool frequency191,199–204 and
stool weight.

200,202

A reduction of the mucosal inflammation or

thinning of the collagen layer has also been used to assess histopathological response in trials,195,199–201,203 but the correlation between histology and clinical symptoms is weak.205
In a Swedish population‐based survey, CC patients with a mean
of less than 3 stools/day and a mean of less than 1 watery stool/day

endoscopic findings (and which) may be more common in one or the
other histological subtype.
What are the criteria for the histological diagnosis of CC?
Statement 4.2: The histopathologic criteria of CC are a thickened
subepithelial collagenous band ≥10 mm combined with an increased
inflammatory infiltrate in the lamina propria. The criteria apply to
haematoxylin and eosin (HE)‐stained slides.

during a 1‐week symptom registration had no or only mild impact on

LE: moderate; GR: NA; agreement: 89%, consensus.

their HRQoL and were, hence, defined as being in remission.187

Summary of evidence: The original histological criteria of CC

In contrast, CC patients with either ≥3 stools/day or ≥1 watery

have not been contested but elaborated by few others.209 The most

stool/day had a significant impact on their HRQoL and were, thus,

characteristic feature is a thickened subepithelial collagenous band

defined as having active disease. This definition is often referred to as

exceeding 10 mm.210–214 The band often has an irregular deeper

the ‘Hjortswang criteria' for disease activity.

edge and may contain entrapped capillaries, red blood cells and in-

An MC Disease Activity Index (MCDAI) has been proposed based

flammatory cells. Focal damage of the surface epithelium, including

on the same methodological principles as was once used for the

detachment

development of the Crohn's Disease Activity Index.206 A total of

mucindepletion,205,210,212,215–220 as well as an increased number of

162 MC patients completed a symptom questionnaire and the

intraepithelial lymphocytes (IELs) is seen.210,211,215–233 This should

HRQoL questionnaire Inflammatory Bowel Disease Questionnaire

be combined with an inflammatory infiltrate in lamina propria of mild

180

(IBDQ).

from

the

basement

membrane,

flattening

and

A single investigator scored a physician global assessment

to moderate degree, dominated by plasma cells and lymphocytes, but

(PGA) of disease severity on a 10‐point scale based on the patients'

also includes eosinophils,205,210,213–217,219,223–225 mast cells213 and,

survey results. Multiple linear regressions identified the following

more rarely, neutrophils.212,214–216,219–221,224,226 Paneth cell meta-

symptoms to best predict the PGA: number ofunformed stools daily,

plasia205,210,221,224

and

212,216,220,221,224,227

occasionally

cryptitis

can

be

presence of nocturnal stools, abdominal pain, weight loss, faecal urgency

seen.

and faecal incontinence. These symptoms were then combined in a

since tangential sectioning can simulate a thickened collagenous

weighted formula to create the MCDAI. The MCDAI was moderately

band.228

associated with the IBDQ (r = ‐0.62, p < 0.001).

The biopsies should be orientated vertically,

The histologic criteria are based on HE‐stained sections. Sup-

Neither the ‘Hjortswang criteria' nor the MCDAI have undergone

plementary stains, such as Van Gieson, Masson Trichrome or Sirius

formal prospective validation and they do not fulfil the new re-

red,219,220,229 might be helpful since the collagenous band is high-

quirements from the Food and Drug Administration for a patient

lighted. The interobserver reproducibility of the histological diagnose

reported outcome in clinical trials.207 However, the ‘Hjortswang

of CC is good.230,231

criteria' has been used in seven published clinical studies, of which
three were RCTs,193,195,203 which represents a real‐life external and
prospective validation of the score in clinical practice.

What are the criteria for the histological diagnosis of LC?
Statement 4.3: The histopathologic criteria of LC are an
increased number of IELs ≥20 per 100 surface epithelial cells combined with an increased inflammatory infiltrate in the lamina propria
and a not significantly thickened collagenous band (<10 mm). The

Diagnosis of MC

criteria apply to HE‐stained slides.
LE: moderate; GR: NA; agreement: 100%, strong consensus.

What is the endoscopic appearance of MC?

Summary of evidence: LC was originally named in 1989,217

Statement 4.1: Endoscopic findings are recognised with

although described under the name MC in 1980.232 The criteria were

increased frequency in patients with MC; however, they are

based on HE‐stained slides.217 The most characteristic feature of LC

nonspecific.

is an increased number of IELs in the surface epithelium ≥20 per 100

LE: low; GR: NA; agreement: 95%, strong consensus.

epithelial cells.1,3,4,7,233–244 Counting should be performed in the

Summary of evidence: Overall, 80 informative articles including

surface epithelium, and areas in close relation to lymphoid aggre-

1582 patients on endoscopic findings in MC were identified, including

gates in the lamina propria should be avoided.1 Focal and mild

756 patients with CC, 779 patients with LC and 47 patients with

damage of the surface epithelium, including flattening, mucin deple-

MC.19,23,166,208 Macroscopically visible lesions or alterations were

tion and vacuolisation, is seen, although not as prominently as in

reported in 38.8% of patients in various parts of the colon, including

CC.1,3,167,218,220,236,237,240,242,245–248 This should be combined with

isolated linear ulcerations, pseudomembranes, irregular vascular

an inflammatory infiltrate in lamina propria of a mild to moderate

patterns, mucosal lacerations, erythema, oedema, nodularity and

degree,

surface textural alterations.

lymphocytes,3,4,167,217,218,220,233,236,238,239,241,242,246–254 but might

dominated

by

plasma

cells

and

Although a larger number of publications exist for CC, the

also include fewer eosinophils and neutrophils.3,217,220,248,250,254,255

number of published CC and LC patients is very similar.208 Therefore,

occasionally, cryptitis217,220,221,249,252,256 or Paneth cells metaplasia

no conclusive statement can be made as to whether or not

is seen.221,236,241,250,252
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Supplementary immunohistochemical staining might be helpful,
especially in borderline cases, since highlighting the lymphocytes

23

participating in this guideline tended towards separate containers,
although there is no firm evidence to support this.

makes counting easier.1,3,6,244,257 This might lead to over diagnosing

Is histological monitoring necessary in patients with MC?

and it has been suggested to use higher cut‐off values when counting

Recommendation 4.6: We recommend against histological

is performed on CD3‐stained slides.258

monitoring in patients with MC.

What are the criteria for the histological diagnosis of MCi?

LE: very low; GR: strong in favour; agreement: 100%, strong

Statement 4.4: MCi comprises incomplete CC (CCi; defined by a

consensus.

thickened subepithelial collagenous band >5 μm but <10 μm) and

Summary of evidence: Histology of postdiagnostic disease ac-

incomplete LC (LCi; defined by >10 IELs but <20 IELs and a normal

tivity has been described, but histological assessment of remission

collagenous band). Both types show a mild inflammatory infiltrate in

and relapse is not standardised171,195,199,203,215,241,247,263,272–276 and

the lamina propria. The criteria apply to HE‐stained slides.

correlation between clinical disease activity and histologic features is
only weak.171,195,199,203,215,241,247,263,272–276

LE: low; GR: NA; agreement: 95%, strong consensus.
Summary of evidence: Patients with symptoms of MC not

Conversion between CC and LC occurs in some studies.263,273,275

completely fulfilling the histological criteria of CC or LC can be

In a study of 283 patients, histological features persisted in post-

classified as CCi or LCi.1,6,237 Different terms have been used,

diagnostic biopsies for up to 1 year in 77% with CC, 64% with LC and

including MC not otherwise specified,224,259,260 MC type undesig-

45% in MCi, of whom 6%, 9% and 18% converted to a different

nated,261 borderline LC217 and paucicellular LC.251,262 Although the

subtype, respectively. Histological features normalised in approxi-

clinical characteristics of MC and MCi seem indistinguish-

mately 10% and persisted beyond the first year in a significant

13,263,264

able,

one study reports that a greater proportion of patients

with MCi experience spontaneous remission.263 In CCi, the sub-

number of patients, including those in whom diarrhoea had resolved
and not recurred.263

epithelial collagenous band is more than 5 mm but less than 10 mm.

Is faecal calprotectin useful in MC?

In LCi, greater than 10 but less than 20 IELs are required. The in-

Statement 4.7: Faecal calprotectin is not useful to exclude or

flammatory infiltrate in lamina propria is usually mild but comprises

monitor MC.
LE: moderate; GR: NA; agreement: 100%, strong consensus.

identical cell types, as in CC and LC.
In borderline cases, it is recommended to use a supplementary

Summary of evidence: Small studies have demonstrated that

special stain or an immunohistochemical staining procedure in addi-

faecal calprotectin was slightly, although significantly, higher in those

tion to HE stains.265

with MC as compared to patients without organic cause of diar-

Where should biopsies be taken in patients with suspected MC?

rhoea277 and IBS.278 The predictive value was low due to a large

Recommendation 4.5: We recommend ileocolonoscopy with bi-

overlap. Wildt et al.279 demonstrated that faecal calprotectin was

opsies from at least the right and left side of the colon.

increased in some but not all 21 patients with active CC and over-

LE: high; GR: strong in favour; agreement: 100%, strong
consensus.

lapped between patients with active and quiescent disease and
normal controls. Further studies demonstrated overlapping values of

Summary of evidence: Studies including a high number of pa-

other faecal biomarkers, including faecal eosinophil protein and

tients with simultaneous biopsies taken from the right and left colon

eosinophil cationic protein,63 faecal lactoferrin,279,280 alpha‐1‐anti-

show characteristic histological changes of MC in both sides in 95%–

tryptin,281 and tryptase, eosinophil protein X and myeloperox-

13,23,263

98%.

concordance.

Similarly,

smaller

18,45,46,205,211,266–270

studies

have

found

high

Studies without a strict biopsy

idase.282 More studies on faecal biomarkers in MC including
calprotectin are clearly needed.

protocol reported a lower number of diagnostic biopsies from the left

Should patients with MC be tested for coeliac disease?

colon.214,219,229,243 Biopsies exclusively from the rectum are not

Recommendation 4.8: We recommend screening for coeliac dis-

10,214,215,219,220

ease in patients with MC.

sufficient.

However, since a full ileocolonoscopy is indicated for virtually all
patients with chronic diarrhoea, it is recommended to take biopsies

LE: high; GR: strong in favour; agreement: 100%, strong
consensus.
Summary of evidence: One large prospective study demon-

from the right and left side of the colon.
It may be advisable to send these in separately labelled con-

strated an incidence of celiac disease in 3.3% of patients with MC

tainers as the number of inflammatory cells in normal surface

versus 0.4% in controls.283 Incidence rates were between 2% and 4%

epithelium and lamina propria is higher in the right colon.233,271

in large cohort studies,13,284 a case‐control study76 and one pathol-

Similarly, the normal collagenous band has been reported to be

ogy registry including 3456 MC patients having undergone both

Especially in border-

gastroscopy and lower endoscopy with biopsy.285 These estimates

line cases, this may help the pathologists know that the biopsies are

are larger than in the background populations, although lower than

from, for example, the left side where the cellularity is usually lower,

reported in numerous retrospective studies, mostly older case series

because this would support the diagnosis if the pathologist is in

and incomplete cohorts.28,88,163,166,170,172,173,286–290 Coeliac disease

doubt. For these reasons, expert opinion among the pathologists

was mainly diagnosed by biochemical testing rather than histology

thicker in the sigmoid colon and rectum.

226,227
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and most studies screened only approximately half of the patients.
291

stool/day). The inclusion of this study in the meta‐analysis using

Development of MC was not associated with intake of gluten.

these data resulted in a pooled clinical remission rate of 81% (62/77)

Should patients with MC be tested for bile acid diarrhoea?

for budesonide compared to 26% (22/84) with placebo (RR: 3.10,

Statement 4.9: Testing for bile acid diarrhoea is not part of

95% CI: 1.8–5.3; random effects). There was no significant heterogeneity (p = 0.186, I2 = 37.7%; Supporting Information Appendix D).

routine diagnostic work‐up in patients with MC.
LE: low; GR: NA; agreement: 83%, consensus.
Recommendation 4.10: Testing for bile acid diarrhoea can be
considered in patients who experience nonresponse to budesonide

Histological response

treatment.
LE: low; GR: strong in favour; agreement: 82%, consensus.

The pooled analysis of histological response of the four studies197

Summary of evidence: Symptoms of MC and bile acid diarrhoea

included a total of 161 patients with histological remission occurring

are indistinguishable, and the two conditions coexist.13,292,293 The

in 60/77 (78%) and 27/84 (32%) of patients receiving budesonide and

diagnosis of bile acid diarrhoea relies on radiolabelled75 selenium

placebo, respectively (RR: 2.68, 95% CI: 1.37–5.24), which did

homotaurocholic acid taurine (SeHCAT) testing. SeHCAT for was

demonstrate a statistically significant response.

performed in 181 of 539 patients included in a large incidence
cohort, and retention (<10%) was reduced in 125.13 Small case series
reporting a high incidence of bile acid diarrhoea were probably

Quality of life

biased by referral.292,293 Active CC was associated with a reduced
ileal bile acid reuptake and normalisation of disease activity
294

In one study,201 the validated Gastrointestinal Quality of Life Index

Whether

(GIQLI) was used to measure quality of life at baseline and after 6

this bile acid diarrhoea is a consequence of inflammation in the right

weeks of treatment with budesonide or placebo. A complete quality

colon or even terminal ileum or merely a coexisting disease per se

of life assessment was calculated for 29 trial participants (budeso-

remains to be explored. Expression of the main bile acid receptor was

nide: n = 17; placebo: n = 12). The mean baseline GIQLI score was 67

reduced in biopsies from the colon of patients with MC.295 MC was

in the budesonide group and 86 in the placebo group. After 6 weeks

not associated with prior cholecystectomy.296

of treatment, the mean GIQLI score remained unchanged in the

increased retention and normalised bile acid synthesis.

placebo group (86–88) but increased significantly in the budesonide
group (67–92; p < 0.001).

Treatment

Is oral budesonide effective in inducing remission of LC?
Recommendation 5.1.2: We recommend using oral budesonide to

Is oral budesonide effective in inducing remission of CC?
Recommendation 5.1.1: We recommend using oral budesonide to

induce remission in patients with LC.
LE: low; GR: strong in favour; agreement: 100%, strong
consensus.

induce remission in patients with CC.
LE: moderate; GR: strong in favour; agreement: 100%, strong

Summary of evidence:

consensus.
Summary of evidence:

Clinical response
Clinical response

A pooled analysis for clinical response in three studies192,195,297
shows a statistically significant benefit for budesonide over placebo.
197

included four randomised

Clinical remission was noted in 84% (43/51) of budesonide patients

placebo‐controlled trials with a total of 161 CC patients.199–201,203

and 43% (19/44) of placebo patients (RR: 1.89, 95% CI: 1.3–2.7),

After 6–8 weeks of treatment, pooled analysis revealed 81% (62/77)

without heterogeneity (I2 = 0%) (see also Supporting Information

of patients treated with budesonide 9 mg/day achieved a clinical

Appendix D).

A meta‐analysis conducted in 2017

response compared to 36% (30/84) of patients treated with placebo
(relative risk [RR]: 2.98, 95% CI: 1.14–7.75; random‐effects). This
analysis was statistically significant for heterogeneity (p = 0.001,

Histological response

I2 = 81%). After excluding an outlier with an unusually high response
rate to placebo,203 the I2 statistic decreased to 0% and the respective

The pooled analysis for histological response showed a statistically

clinical response rates were 81% (38/47) and 17% (8/47) (RR: 4.56,

significant benefit for budesonide over placebo. Histological response

95% CI: 2.43–8.55). Secondary end points in that study203 included

was noted in 78% of budesonide patients compared to 33% of pla-

assessing clinical remission at 8 weeks according to the Hjortswang

cebo patients (two studies; 39 participants; RR: 2.44, 95% CI: 1.13–

criteria of disease activity (mean <3 stools/day, with <1 watery

5.28, I2 = 0%).196
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Quality of life
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CI: 1.44–6.95). This was not significant for heterogeneity (p = 0.60,
I2 = 0%).197

The 36‐item Short Form Health Survey scores at baseline were
reduced compared to normal values for both the physical and mental
domains. In the budesonide group, the mean physical sum score

Is oral budesonide effective for maintaining remission of LC?
Recommendation 5.2.2: We suggest using oral budesonide to
maintain remission in patients with LC.

increased from 42.0 at baseline to 49.7 after 6 weeks of treatment,

LE: very low; GR: weak in favour; agreement: 84%, consensus.

while the mean mental sum score was unchanged, with a value of

Summary of evidence: There is no RCT assessing the efficacy

46.5 at baseline and 46.9 after 6 weeks192 In the placebo group, the

of budesonide to maintain remission in LC. However, given the

mean physical sum score increased from 44.1 at baseline to 48.0

similarity of this disease with CC, budesonide has been used to

after 6 weeks of treatment, while the mean mental sum score was

maintain remission in LC in clinical practice. The opinion of the

unchanged, with a value of 49.0 at baseline and 49.1 after 6

experts favours the use of this drug in the maintenance of clinical

weeks.192

remission in LC.

Is oral budesonide effective for maintaining remission of CC?
Recommendation 5.2.1: We recommend using oral budesonide to
maintain remission in patients with CC.
LE: moderate; GR: strong in favour; agreement: 94%, consensus.

Is budesonide a safe drug in the treatment of MC?
Statement 5.3.1: There is no increased risk of serious adverse
events with budesonide in MC.
LE: low; GR: NA; agreement: 100%, strong consensus.
Summary of evidence: Five of seven RCTs of CC reported the

Summary of evidence:

proportion

of

patients

191,193,201,203,272

event.

Maintenance of clinical response

experiencing

at

least

one

adverse

Pooled adverse event data, regardless of

whether the study was an induction or maintenance trial, showed no
statistically significant difference in adverse event rates between

In three studies,191,193,272 patients with CC who had achieved a

budesonide and placebo.197 Forty‐nine percent (68/140) of patients

clinical response with open‐label budesonide were randomised to

given budesonide and 42% (63/150) of patients given placebo

continuous treatment with budesonide or placebo. A pooled analysis

experienced at least one adverse event (five studies, 290 patients;

of the three studies showed that 68% (57/84) of patients receiving

RR: 1.18, 95% CI: 0.92–1.51). Seven percent (10/140) and 7% (11/

budesonide maintained remission at their respective study endpoints,

150) of patients administered budesonide and placebo, respectively,

whereas only 20% (18/88) of patients receiving placebo maintained

withdrew due to adverse events (five studies, 290 patients; RR: 0.97,

remission (RR: 3.30, 95% CI: 2.13–5.09).197 At the end of 6 months,

95% CI: 0.43–2.17). Serious adverse events were rare, with 1% (1/84)

more patients assigned to budesonide than placebo had maintained

of patients receiving budesonide and 1% (1/91) of patients receiving

their clinical response (75% vs. 25%). Results from two randomised

placebo experiencing one (four studies, 175 patients; RR: 1.11, 95%

clinical trials showed that maintenance therapy with budesonide

CI: 0.15–8.01).

6 mg daily over 6 months resulted in a lower risk of clinical relapse
(RR: 0.34, 95% CI: 0.19–0.6).

197

Adverse events were reported in two RCTs of LC.192,195 In one

A lower dose of budesonide (3 mg

study, six adverse events occurred in two patients (10%) in the

daily alternating with 6 mg daily) over 12 months showed similar

budesonide group, compared to nine adverse events in three patients

efficacy in maintaining clinical response (see also Supporting Infor-

(15%) in the placebo group (RR: 0.63, 95% CI: 0.12–3.41).192 In

mation Appendix D). In a retrospective study on 75 patients with CC,

another RCT, 47.4% (9/19) in the budesonide group and 42.1% (8/19)

only 20% required budesonide doses of 6 mg/day or more to main-

in the placebo group presented adverse events.195

tain clinical remission.

85

Is prolonged use of oral budesonide in MC associated with an
increased risk of osteoporosis?
Statement 5.3.2: The risk of osteoporotic bone fractures seems

Maintenance of histological response

not be increased in budesonide‐treated MC patients, although prolonged use might be associated with a decrease of bone mineral

In two studies,191,272 25 patients assigned to budesonide with a
maintained clinical response underwent a follow‐up colonoscopy or

density.
LE: low; GR: NA; agreement: 97%, strong consensus.

sigmoidoscopy at the end of 6 months of treatment. Of these, 19

Summary of evidence: Data on the effect of longterm budesonide

patients had also maintained their histological response, representing

on bone mineral density mainly come from its use in other diseases. A

48% (19/40) of the initial patient cohort randomised to budesonide.

mean dose of budesonide of 8.5 mg/day (range: 6 9 mg/day) for 2

In comparison, 19 patients assigned to placebo with a maintained

years induced more alterations in bone mineral density (loss >2% per

clinical response also underwent a follow‐up colonoscopy or

year) than not receiving corticosteroid treatment in patients with

sigmoidoscopy at the end of 6 months of treatment. Six of these

Crohn's disease in remission.298 However, in a case‐control study,

patients, representing 15% (6/40) of the initial patient cohort rand-

treatment with budesonide at a dose of around 3 mg/day was not

omised to placebo, had a maintained histological response. The

associated with an increased risk of fracture.299 Oral budesonide

pooled RR for maintenance of histological response was 3.17 (95%

(6 mg/day for 3 years) plus ursodeoxycholic acid to treat patients
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with primary biliary cirrhosis was also associated with a decrease in
bone mass density, with no relation to the stage of liver disease.

300

LE: very low; GR: strong in favour; agreement: 100%, strong
consensus.

One study in MC patients (n = 50) showed no significant dif-

Summary of evidence: Two large retrospective case series re-

ferences in bone mineral density compared to a control group

ported response or remission in 49 of 69 patients with CC173 and in

(n = 49) of similar age and sex: 58% osteoporosis and osteopenia in

47 of 67 patients with LC.170 A large retrospective cohort of 539

79

MC versus 39% in the control group.

However, the sample size was

patients with MC reported a subjective effect of loperamide in 46/

insufficient and the statistical power low. The cumulative dose of

77 with MC.13 Several cohorts or smaller series reported complete

budesonide was associated with lower bone mineral density and T‐

or near complete relief of diarrhoea in 18 57% patients with MC

score in the hip, with a cut‐off of 2500 mg of budesonide to predict

treated with loperamide.288,304 Loperamide has proven efficacious

osteopenia. The markers of bone formation pro‐N‐terminal peptide

and safe in several randomised, placebo‐controlled trials in patients

procollagen type 1 and bone alkaline phosphatase were lower in

with chronic diarrhoea, in particular abolishing faecal inconti-

patients with MC than in controls, suggesting an osteoblast

nence.306–309

dysfunction due to the systemic effect of budesonide or to the disease itself. In a recent case‐control study,

301

there was no increase in

osteoporotic fractures in general, but a modest isolated effect of
budesonide on the risk of spinal fractures was observed, mainly in
younger patients.

Are bile acid binding agents effective in MC?
Recommendation 5.7: In patients with MC and bile acid diarrhoea we suggest treatment with bile acid binders.
LE: very low; GR: weak in favour; agreement: 100%, strong
consensus.

Is mesalazine effective in MC?

Summary of evidence: A large, prospective cohort study

Recommendation 5.4: We recommend against treatment with

demonstrated that bile acid diarrhoea diagnosed with SeHCAT co-

mesalazine in patients with MC for induction of remission. There are

exists with MC with an estimated prevalence of approximately 14%,

no studies for maintenance.

and 84 of 167 patients treated with cholestyramine reported sub-

LE: low; GR: strong against; agreement: 94%, consensus.

jective cessation of diarrhoea.13 This concurs with two large case

Summary of evidence: Mesalazine has been shown in placebo‐

series reporting the effect of cholestyramine in 26 of 44 patients with

controlled, randomised studies to lack efficacy and to be inferior to

CC170 and in 26 of 46 patients with LC.173 An open‐label controlled

203

Remission rates were

trial demonstrated a very high response rate to cholestyramine,305 as

80%, 44% and 38% after 8 weeks of treatment with budesonide,

did Ung et al.293 in CC patients both with and without concurrent bile

treatment with budesonide in CC

and LC.

195

203

mesalazine and placebo, respectively, in patients with CC,

and

acid diarrhoea. An effect of cholestyramine was also reported in

79%, 63% and 42%, respectively, in patients with LC.195 These find-

further small case series.273,288,302 Thus, the available data indicates

ings are supported by real‐life experience in larger cohorts reporting

that bile acid diarrhoea coexists with MC in a substantial number of

clinical response to mesalazine in 4/28 with CC, 1/9 with LC and 1/6

patients, and that cholestyramine could be efficacious in patients

with MCi

13

170

in 15 of 33 with LC

173

and in 12 of 31 with CC.

Others

case series reported response to mesalazine in about half of patients
with CC and LC.272,302–304 By contrast, mesalazine was effective in
almost all patients in an open‐label mesalazine ±cholestyramine
trial.305

with coexisting MC and bile acid diarrhoea.
Is there a role for antibiotics in MC?
Recommendation 5.9: There is not enough evidence to recommend antibiotics for treatment of MC.
LE: very low; GR: strong against; agreement: 100%, strong
consensus.

Is there a role for bismuth subsalicylate in MC?
Recommendation 5.5: There is not enough evidence to recom-

Summary of evidence: Antibiotics for inducing and maintaining
remission in MC have not been investigated in controlled trials. Only

mend bismuth subsalicylate in patients with MC.
LE: very low; GR: strong against; agreement: 92%, consensus.

a few retrospective case series have reported the outcomes of MC

Summary of evidence: The effect of treatment with bismuth

after antibiotic treatment. In a retrospective series of 161 CC pa-

subsalicylate for 8 weeks was studied in one open‐label study with 13

tients, various antibiotics (metronidazole, erythromycin and peni-

patients with LC or CC.274 Clinical remission was reported in 11 and

cillin) showed response rates of up to 60%.170 In another

histological abnormalities resolved in nine of 13. An effect of bismuth

retrospective cohort series of 199 patients with LC, 14/23 and 2/5

in 10 of 55 patients with LC (45.5%) and in 21 of 76 patients with CC

responded to metronidazole and norfloxacin.173 In both studies, no

(63.6%) was reported in a retrospectively collected case series.

302

A

information about response definition, concomitant treatment,

total of 23% of 22 patients with LC identified retrospectively re-

dosing or relapse rate were reported. Finally, in a large consecutive

ported cessation of diarrhoea,288 but the histological criteria were 10

cohort of 539 patients with MC, 6/33 patients had response to an-

IELs per 100 epithelial cells.

tibiotics; however, effect measurement was not defined, and treat-

Is there a role for loperamide in MC?
Recommendation 5.6: There is not enough evidence to recommend the use of loperamide in MC. Given the documented effect in
patients with chronic diarrhoea, the expert's opinion favours the use
of this drug in mild disease.

ment duration and antibiotics of choice not reported.13
Is there a role for probiotics in MC?
Recommendation 5.10: We recommend against use of probiotics
for treatment of MC.
LE: low; GR: strong against; agreement: 100%, strong consensus.
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Summary of evidence: Only one placebo‐controlled trial exam-

27

Biologics

ining probiotics against placebo has been published. In an induction
study with sample size = 29, Lactobacillus acidophilus and Bifido194

Anti‐TNF agents in MC have been studied in small case series320,321

In

and single cases.322–324 In four MC patients with severe symptoms

another randomised but open‐labelled trial, the effect of the pro-

refractory to standard medical therapies, infliximab or adalimumab

biotic VSL#3 versus mesalazine was examined. Twenty‐four patients

lead to long‐term clinical remission in three cases (two with adali-

fulfilled the study. In the VSL#3 group, a significant reduction in stool

mumab and one with infliximab). One patient on adalimumab had an

weight at 8 weeks was demonstrated (p = 0.03) but no change was

early loss of response and was referred for colectomy.320 Münch

bacterium animalis subs Lactis were not superior to placebo.

310

et al.321 reported three CC patients receiving adalimumab as a third‐

seen in stool frequency.

Is there a role for prednisolone in MC?

line therapy. Two achieved clinical remission at Week 6, while one

Recommendation 5.11: We recommend against the use of

had to discontinue due to side effects, despite clinical response. The

prednisolone or other corticosteroids than budesonide for the

largest series included 18 patients (16 CC, two LC) treated with

treatment of MC.

adalimumab or infliximab.323 At Week 12, nine patients achieved

LE: low; GR: strong against; agreement: 100%, strong consensus.

remission and six were responders.

Summary of evidence: Only one placebo‐controlled trial with

Vedolizumab has been studied in an international case series of

prednisolone exists. Treatment duration was very short, sample size

11 patients (five LC, six CC) who failed to respond to other therapies

low (12 patients) and prednisolone was without significant effect.202

including anti‐TNF agents.325 After three infusions, clinical remission

In one open small trial and in several retrospective cohort studies, a

was observed in five patients (two LC and three CC), of whom three

positive effect of prednisolone has been reported; however, relapse

remained well with maintenance therapy during a median duration of

rates were high.170,173,288,311,312 An open‐label retrospective study

13 months. Other case series reported successful use of vedolizumab

investigated beclomethasone dipropionate as a synthetic cortico-

to induce remission of MC.326–328

steroid with topical colonic release in 30 patients with MC showing a
313

response rate of 80% and remission rate of 67%.

Is there a role for immunomodulators and biologics in the treatment

Is there a role for surgery in MC?
Recommendation 5.13: Surgery can be considered in selected
patients as last option if all medical therapy fails.
LE: very low; GR: weak; agreement: 100%, strong consensus.

of patients with MC?
Recommendation 5.12: We recommend treatment with thio-

Summary of evidence: Scientific evidence on surgical treatment

purines, anti‐tumour necosis factor (TNF) drugs or vedolizumab in

in MC comes only from a few case reports.329–332 One case series

selected patients with MC who fail to respond to budesonide to

published in 1995 reported on nine female CC patients who failed to

induce and maintain clinical remission. We recommend against the

respond to medical therapies (none of them received budesonide,

use of methotrexate in patients with MC.

immunomodulators or biologics). An ileostomy was performed in

LE: low; GR: strong; agreement: 97%, strong consensus.
Summary of evidence: Azathioprine/6‐mercaptopurine. The effect of thiopurines in MC has been evaluated in several retrospective
case series including from 9 to 49 MC patients who usually were

eight patients and a sigmoidostomy in one patient. Postoperatively,
diarrhoea ceased in all patients; however, clinical symptoms recurred
after restoration of intestinal continuity.
A case report in 2000 described a CC patient who was treated

steroid‐dependent or ‐refractory. The reported long‐term response

successfully by total proctocolectomy and ileal pouch anal anasto-

rates allowing corticosteroid discontinuation ranged from 28% to

mosis.332 In two case reports of CC patients not responding to

89%.314–316

budesonide331 or adalimumab,330 symptoms improved after tempo-

A retrospective analysis of 49 patients (43 on azathioprine and

rary loop ileostomy, but recurred after restoration of bowel conti-

six on mercaptopurine) demonstrated complete or partial response in

nuity. One case report described a CC patient undergoing colectomy

43% and 22%, respectively, whereas cessation of therapy because of

after adalimumab failure, but no outcome has been reported.320

adverse events occurred in 17 patients (35%).

317

Therapeutic management of MC
Methotrexate
Based upon the available evidence and expert opinion, a therapeutic
Methotrexate was evaluated in a retrospective analysis including

algorithm for MC is proposed (Figure 1). This algorithm is supported

19 MC patients, of whom 16 (84%) showed complete or partial

by a high level of agreement among the guideline group (strongly

clinical response.

318

Another series of 12 patients reported complete

agree 64.3%, agree 35.7%). For patients with active MC oral bude-

response in seven, partial response in two patients and no response

sonide, which is currently the only licenced drug for treatment of MC,

in three patients.317 Only one study has prospectively evaluated the

should be the medical therapy of choice. In case of chronic active

effect of methotrexate in patients intolerant or refractory to bude-

disease, long‐term treatment with oral budesonide with the lowest

sonide. Here, none of the nine included patients achieved clinical

possible dose for as long as needed is advised. The question of

remission.319

budesonide withdrawal should be discussed with the patient and
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Active micrscopic colitis
Avoid risk factors*
Intolerance,
patient’s preference

Induction: Budesonide 9 mg daily, 6 to 8 weeks

Clinical remission

Clinical non-response

Other causes for
diarrhea identified by
new clinical work-up**

Clinical relapse

No relapse

Induction: Budesonide 9 mg/d

No
maintenance
therapy

Chronic active disease

Loperamide, Cholestyramine

Maintenance: Budesonide
low-dose (3-6 mg/d)
+/- lopermide

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

Treat
accordingly

Consider alternatives:
Loperamide, cholestyramine
(or in combination)
adalimumab, infliximab,
azathioprine/6-MP,
vedolizumab,
surgery

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

F I G U R E 1 Therapeutic algorithm for microscopic colitis in clinical practice. *Smoking, NSAID, PPI; **for example bile acid diarrhoea,
coeliac disease. NSAID, nonsteroidal anti‐inflammatory drugs; PPI, proton pump inhibitor
decided on an individual basis. In case of long‐term budesonide

A CK NO W L E D GM E N T S

treatment, supplementation with calcium/vitamin D and monitoring

The steering committee (S. M., A. Mü., D. G., Y. Z., G. E. T., A. M. K., S.

of bone mineral density may be considered on an individual basis,

W.) organised the working groups and designed the preliminary list of

especially in patients with additional risk factors for osteoporosis.

topics to be covered. All authors systematically reviewed the litera-

Loperamide may be used on demand if needed. In budesonide‐re-

ture and drafted the statements and recommendations and provided

fractory patients and in patients requiring budesonide more than

Grading of Recommendations Assessment, Development and Evalu-

6 mg/day to maintain clinical remission, alternative medical therapies

ation evaluations. All authors and members of the consensus group

including immunomodulators or biologics should be considered.

voted on the statements and recommendations. The steering committee then drafted the initial manuscript, which was reviewed,
revised and approved by all authors and members of the consensus

CONCLUSIONS AND FUTURE PERSPECTIVES

group. Subsequently it was made available to all members for final
comments prior to submission for publication. Collaborators: Nadine

These EMCG/UEG guidelines provide evidenced‐based statements

Steubesand and Franziska Dambon, Clinical Guideline Services, Kiel,

and recommendations for essential aspects of the clinical manage-

Germany. These guidelines have been developed with reasonable

ment of MC. The main objective and potential of these guidelines is

care and with the best of knowledge available to the authors at the

to increase awareness for a presumably under‐recognised medical

time of preparation. They are intended to assist healthcare pro-

condition and to improve medical care and patient outcomes.

fessionals and allied healthcare professionals as an educational tool

Extensive dissemination of these guidelines is needed to facilitate

to provide information that may support them in providing care to

widespread use and implementation in clinical practice. Several un-

patients. Patients or other community members using these guide-

met needs have been identified, including a better understanding of

lines shall do so only after consultation with a health professional and

the natural course and pathophysiological mechanisms of disease,

shall not mistake these guidelines as professional medical advice.

reliable noninvasive biomarkers, validated instruments for assess-

These guidelines must not substitute seeking professional medical

ment of disease activity and new treatment modalities. These gaps

and health advice from a health professional. These guidelines may

should be addressed by high‐quality basic research and well‐designed

not apply to all situations and should be interpreted in the light of

clinical trials.

specific clinical situations and resource availability. It is up to every
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clinician to adapt these guidelines to local regulations and to each

3.

patient's individual circumstances and needs. The information in
these guidelines shall not be relied upon as being complete, current
or accurate, nor shall it be considered as inclusive of all proper

4.
5.

treatments or methods of care or as a legal standard of care. United
European Gastroenterology (UEG) makes no warranty, express or

6.

implied, in respect of these guidelines and cannot be held liable for
any damages resulting from the application of these guidelines, in

7.

particular for any loss or damage (whether direct or indirect)
resulting from a treatment based on the guidance given herein. UEG
shall not be held liable to the utmost extent permissible according to

8.

the applicable laws for any content available on such external websites, which can be accessed by using the links included herein. These
guidelines were developed with the support of a UEG Activity Grant.

9.

The European Microscopic Colitis Group administered all aspects of
the meetings without other external funding sources.
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