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introduction
Microscopic colitis is a relatively new condition, first recognised in 1976 as a chronic 
inflammatory bowel disease which is a major cause of persistent non-bloody watery 
diarrhoea, particularly in elderly women (Lindstrom, 1976). The incidence and prevalence 
of this condition has been rising (Tong et al, 2015), highlighting the importance in clinical 
practice of recognising and diagnosing it. The term microscopic colitis embraces both 
collagenous and lymphocytic colitis (Lazenby et al, 1989). It is so named as colonoscopy is 
often macroscopically normal, and it is necessary to take biopsies to identify the histological 
changes seen. In 1989, Lazenby et al looked at histological specimens from five different 
groups in a blinded manner: lymphocytic colitis (n=16), collagenous colitis (n=17), 
idiopathic inflammatory bowel disease (n=16), acute colitis (n=16), and histologically 
normal colon (n=12). They concluded that there were very close similarities in the biopsies 
from lymphocytic colitis and collagenous colitis; the most distinctive feature of lymphocytic 
colitis was increased intraepithelial lymphocytes, but sub-epithelial collagen thickening 
was seen only in collagenous colitis, making it a distinct entity. The histological changes 
seen in microscopic colitis were clearly distinguishable from the changes seen in the 
idiopathic inflammatory bowel disease, acute colitis and normal colon groups. Treatment 
of collagenous colitis and lymphocytic colitis is similar.

Although the symptoms can significantly impact on quality of life, the prognosis is 
good – there is no increased risk of colon cancer as is seen with idiopathic inflammatory 
bowel disease. However, an increased incidence of bile salt diarrhoea and coeliac disease 
is associated with microscopic colitis. Correct diagnosis is important for appropriate 
management and to differentiate from irritable bowel syndrome. Further research would 
be beneficial in this field, in particular looking at the pathogenesis.

epidemiology
The incidence is similar to that of classic inflammatory bowel disease (ulcerative colitis 
and Crohn’s disease). Tong et al (2015) carried out a review looking across 25 studies 
and concluded that the pooled incidence rate of collagenous colitis was 4.14 per 100 000 
person-years and 4.85 for lymphocytic colitis, with an increased incidence with age. The 
female-to-male incidence rate ratios were 3.05 (95% confidence interval 2.92–3.19) for 
collagenous colitis and 1.92 (95% confidence interval 1.53–2.31) for lymphocytic colitis; 
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Abstract
Microscopic colitis encompasses both collagenous and lymphocytic colitis and is 
a relatively common condition with rising incidence. Diagnosis is by colonoscopy 
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which may be associated with faecal incontinence and abdominal pain. Microscopic 
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including proton pump inhibitors, non-steroidal anti-inflammatory drugs and selective 
serotonin-reuptake inhibitors, should be discontinued. If symptoms persist, budesonide 
is a licensed treatment for microscopic colitis which has been shown to be effective in 
clinical trials and real-world practice.
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the median age at diagnosis for collagenous colitis was 64.9 years, similar to lymphocytic 
colitis (median 62.2 years). They found an increased risk of microscopic colitis associated 
with the use of proton pump inhibitors and selective serotonin-reuptake inhibitors (odds 
ratio 2.68, 95% confidence interval 1.73–4.17 and odds ratio 2.41, 95% confidence interval 
1.64–3.53 respectively).

Risk factors
Several risk factors have been associated with microscopic colitis. These include an 
association with autoimmune disorders (coeliac disease, thyroid disease, rheumatoid arthritis, 
type 1 diabetes or psoriasis), smoking and various medications. Fernández-Bañares et al 
(2013) found the strongest associations for collagenous colitis with a history of polyarthritis 
(odds ratio, 20.8), and consumption of lansoprazole (odds ratio odds ratio 6.4); and for 
lymphocytic colitis the greatest association was with current smoking (odds ratio 3.8), 
associated autoimmune diseases (odds ratio 8), sertraline (odds ratio 17.5), omeprazole (odds 
ratio 2.7) and low-dose aspirin (odds ratio 4.7). A retrospective study found autoimmune 
disorders were present in 40% of patients with lymphocytic colitis (Olesen et al, 2004).

Symptoms and pathogenesis
The typical presentation of microscopic colitis is with chronic non-bloody watery diarrhoea. 
Bohr et al (1996) conducted a retrospective study of 163 patients with collagenous colitis 
and found all had watery diarrhoea (nocturnal in 27%), with a chronic intermittent course 
in 85%. Other symptoms included abdominal pain (41%), and weight loss (42%). Olesen 
et al (2004) similarly looked at a cohort of 199 patients with lymphocytic colitis and found 
that the commonest presenting symptoms were diarrhoea (96%), abdominal pain (47%), 
and weight loss (41%). The course was chronic intermittent in 30% of patients, chronic 
continuous in 7%, and 63% presented with only a single episode. Faecal incontinence, 
urgency, nausea, bloating and fatigue may also be seen. Studies also indicate a reduced 
health-related quality of life with microscopic colitis (Nyhlin et al, 2014).

The cause of microscopic colitis is still not clear, and likely to be multifactorial, resulting 
in a mucosal immune response to luminal triggers in predisposed individuals. There is a 
common association of bile acid malabsorption with microscopic colitis (up to 44% with 
patients who have collagenous colitis, and 60% of patients who have lymphocytic colitis) 
but again it is not clear if this is causal or not (Fernández-Bañares et al, 2001; Münch 
et al, 2012a).

Diagnosis
Microscopic colitis should be considered in those presenting with non-bloody diarrhoea. 
After taking a detailed history, including concomitant medications, and examination, routine 
blood tests should be performed to look for potential causes (full blood count, renal function, 
coeliac serology, haematinics, thyroid function tests, C-reactive protein). Stool cultures may 
be appropriate to exclude infection if there is acute onset. Other causes of diarrhoea including 
lactose malabsorption, coeliac disease and bile acid malabsorption should be excluded, as 
recommended by the European Microscopic Colitis Group (Münch et al, 2012a).

Faecal calprotectin levels may be raised in patients with microscopic colitis, although 
not consistently, and may also be elevated when a patient is asymptomatic, so are not useful 
for monitoring. Various non-invasive biomarkers, including calprotectin, myeloperoxidase, 
lactoferrin, eosinophil protein X, eosinophil cationic protein, and tryptase, have been 
investigated but none have been found to be reliable for microscopic colitis (Pisani et al, 
2017). Faecal calprotectin measurement does not differentiate between different causes 
of inflammation, so is not appropriate as a diagnostic tool – patients over the age of 
50 years with persistent symptoms should undergo biopsy to allow accurate diagnosis. 
Faecal calprotectin measurement can lead to patients being misdiagnosed with irritable 
bowel syndrome which, in the past, has led to underdiagnosis and therefore inappropriate 
management of those with microscopic colitis. 
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The most reliable investigation remains colonoscopy, with biopsies taken from each 
segment of the colon to look for characteristic histological findings (Langner et al, 2015). 
Thijs et al (2005) found that changes of microscopic colitis were only found in the right 
colon in 23% of patients, so flexible sigmoidoscopy alone with biopsies may not be adequate 
to exclude microscopic colitis, and full colonic examination is also recommended to rule 
out other pathology. In the majority of cases of microscopic colitis, colonoscopy will be 
macroscopically normal although in a minority various endoscopic findings have been reported 
including alteration of the vascular mucosal pattern, mucosal nodularity, mucosal erythema or 
oedema, linear colonic mucosal defects (lacerations, tears or fractures), and mucosal scarring 
or cat scratch colon (Koulaouzidis and Saeed, 2011; Koulaouzidis et al, 2017). However, 
none of these findings is pathognomonic of microscopic colitis (Koulaouzidis et al, 2017).

In patients with microscopic colitis, chronic inflammation is seen in the lamina propria. 
In those with lymphocytic colitis the main histological finding is an increase in surface 
intraepithelial lymphocytes (T-lymphocytes) of >20 intraepithelial lymphocytes per 100 
epithelial cells (Münch et al, 2012a). In borderline cases CD3 staining may be helpful to 
determine the precise number of intraepithelial lymphocytes (Liszka et al, 2006; Münch 
et al, 2012a).

In patients with collagenous colitis, the major histological finding is that of a thick sub-
epithelial fibrous band (>10 μm) immediately underneath the surface epithelium. Mucosal 
inflammation (mild to moderately increased numbers of lymphocytes, plasma cells, mast 
cells, eosinophils and neutrophils) is also a typical finding in collagenous colitis. The 
epithelium itself may have changes including vacuolisation and desquamation as well 
as increased intraepithelial lymphocytes (but not as many as seen in lymphocytic colitis) 
(Münch et al, 2012a).

Management
Treatment strategies for microscopic colitis should aim to induce clinical remission from 
symptoms and improve quality of life. In cases of relapse, pharmacological treatment can 
be used to maintain remission. Treatment is guided by symptomatic response, with no 
current reliable biomarkers available to monitor disease activity. While assessing histological 
healing is important in predicting disease course in classical inflammatory bowel disease, 
there is a paucity of evidence to support a similar approach in microscopic colitis, hence 
repeat biopsies are not routinely recommended.

Avoidance of potential exacerbating factors
Initial management should involve the avoidance of exacerbating factors, such as smoking, 
and drugs associated with microscopic colitis. Common medications that should be 
avoided include non-steroidal anti-inflammatory drugs, proton pump inhibitors and 
selective serotonin-reuptake inhibitors. If medications cannot be discontinued then an 
intra-class switch to a drug with a lower associated risk can be considered, for example, 
omeprazole rather than lansoprazole. A more extensive list of potential drugs associated 
with microscopic colitis can be found in the review by Beaugerie and Pardi (2005), but it is 
important to note that a large proportion of these implicated medications are also associated 
with chronic diarrhoea as an adverse effect. Furthermore, evidence suggesting a clear 
cause–effect relationship is lacking in most cases, which ideally requires more detailed 
evaluation of temporal symptoms and histological activity following re-introduction of 
potential offending drugs.

Medical treatment
Budesonide
A number of pharmacological options have been proposed for the treatment of microscopic 
colitis. Budesonide is widely accepted as first-line therapy, as it is the only drug with 
demonstrable efficacy in randomised controlled trials and meta-analyses (Miehlke et al, 
2019; Sebastian et al, 2019). This is reflected in international guidelines and statements 
produced by the American Gastroenterological Association (Nguyen et al, 2016) and the 
European Microscopic Colitis Group (Münch et al, 2012a).
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Seven randomised controlled trials have evaluated budesonide for clinical induction of 
microscopic colitis, including four for use in collagenous colitis (Baert et al, 2002; Miehlke 
et al, 2002, 2014; Bonderup et al, 2003) and three for use in lymphocytic colitis (Miehlke 
et al, 2009, 2018; Pardi et al, 2009). A systematic review and meta-analysis calculated a 
pooled odds ratio of 7.34 (95% confidence interval 4.08–13.19) for a response to budesonide 
at induction in microscopic colitis after 6–8 weeks of treatment (Sebastian et al, 2019). The 
response was comparable for both collagenous colitis and lymphocytic colitis subtypes.

Relapse following cessation of budesonide frequently occurs in patients with microscopic 
colitis. Three randomised controlled trials have been conducted for use of budesonide 
as maintenance therapy in patients with collagenous colitis subtype only (Miehlke et al, 
2008; Bonderup et al, 2009; Münch et al, 2016). After remission was achieved, budesonide 
4.5–6 mg per day was taken for 6–12 months, resulting in a pooled odds ratio of 8.35 (95% 
confidence interval 4.14–16.85) for a response to budesonide (Sebastian et al, 2019). While 
there are no randomised controlled trial data on budesonide maintenance therapy in patients 
with the lymphocytic colitis subtype at this time, it is reasonable in clinical practice to 
assume that a similar effect would be seen as that for collagenous colitis.

Budesonide undergoes extensive first-pass metabolism and therefore has very low systemic 
bioavailability. Meta-analyses have found similar adverse events rates to placebo, with no 
significant safety concerns. Patients are therefore not routinely monitored for adverse effects 
seen with traditional glucocorticoids such as prednisolone, although clinicians should be 
mindful of these occurring rarely with long-term use (Tripathi and Dunzendorfer, 2017).

Other therapies
Strong evidence is lacking for therapies other than budesonide in microscopic colitis, 
although some are frequently used in clinical practice. Loperamide has not been formally 
studied in a trial setting, but may provide some symptomatic benefit from diarrhoea, 
although this is unlikely to address the underlying inflammatory component of microscopic 
colitis. Retrospective studies suggested a possible response to mesalazine, but subsequent 
randomised controlled trials demonstrated no benefit over placebo (Miehlke et al, 2014, 
2018). Prednisolone is considered to be less effective than budesonide according to a 
meta-analysis, although it has only been investigated in one small randomised controlled 
trial (12 patients). Bismuth subsalicylate has been reported as being more effective than 
placebo in a small randomised controlled trial (14 patients), but this trial has not been 
fully published (Fine et al, 1999). Cholestyramine demonstrated some benefit in patients 
with collagenous colitis in a randomised controlled trial when combined with mesalazine, 
and compared with mesalazine alone, but this was an open-label study with no placebo 
comparison (Calabrese et al, 2007).

There is limited evidence from case series for the role of immunomodulator therapy, 
such as azathioprine and 6-mercaptopurine, in patients with microscopic colitis. One case 
series included 46 patients who were budesonide intolerant, budesonide dependent or those 
experiencing frequent relapse after short-term budesonide treatment (Münch et al, 2013b). 
Those intolerant to azathioprine were switched to 6-mercaptopurine, resulting in clinical 
remission in a total of 19 patients (41%) overall in the study. In two small case series (Münch 
et al, 2013b; Cotter et al, 2017) adverse effects were common, resulting in cessation of therapy 
in 35% and 67% of patients respectively. The data for methotrexate are inconclusive and 
limited to small case series. One retrospective study suggested a clinical response to low 
dose methotrexate in budesonide-naïve patients with collagenous colitis (Riddell et al, 2007), 
while a case series of nine patients who were intolerant or non-responsive to budesonide 
demonstrated no benefit of methotrexate 15–25 mg given for 12 weeks (Münch et al, 2013a).

Biological therapy has been used in refractory cases of microscopic colitis, although 
again the evidence is extremely limited to case series where anti-tumour necrosis factor 
agents, infliximab and adalimumab, have been reported as being effective (Münch et al, 
2012b; Daferera et al, 2019). More recently, successful clinical responses to vedolizumab, a 
gut-selective, anti-integrin agent, have been reported, including a case report of collagenous 
colitis which was refractory to budesonide and a case series of eleven patients from Europe 
and Canada with microscopic colitis (Cushing et al, 2018; Rivière et al, 2019). In the case 
series, nine patients had failed one immunosuppressant and ten patients had microscopic 
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colitis that was refractory to previous anti-tumour necrosis factor therapy. Three infusions 
of vedolizumab resulted in clinical remission in five patients.

Surgery has been limited to severe medical refractory cases, with reports in the literature 
of subtotal colectomy and diverting ileostomy being performed (Järnerot et al, 1995).

Conclusions
Microscopic colitis is a common chronic inflammatory disease and a major cause of 
persistent non-bloody watery diarrhoea, particularly in elderly women. Diagnosis is 
based on histopathology, with biopsies ideally being taken from colonic segments during 
colonoscopy. Other common causes of chronic diarrhoea, such as coeliac disease and bile 
acid malabsorption, should be excluded. Exacerbating factors such as smoking and potential 
offending drugs such as non-steroidal anti-inflammatory drugs and proton pump inhibitors 
should be avoided. Budesonide is the only drug with strong randomised controlled trial 
evidence in microscopic colitis and therefore should be first-line therapy. The authors 
recommend starting with 9 mg once daily for 6–8 weeks. Reassessment is crucial in the 
case of relapse; if relapse is confirmed then re-treatment with budesonide is recommended 
followed by a low dose (3–6 mg daily) for maintenance. Refractory cases with no response 
to budesonide should be carefully evaluated by a specialist and other medical therapies 
such as biologics can be cautiously considered, although the level of supporting evidence 
is low quality. Although microscopic colitis is gaining more recognition, it is still under-
recognised by clinicians and efforts are required to increase awareness. It is a disease 
that is ripe for further research, with further insights required into disease pathogenesis, 
and ideally identification of clinical biomarkers. Further data are needed for therapeutic 
options, particularly in maintenance of chronic disease, including addressing long-term 
risks and benefits for budesonide therapy, and high-quality studies to evaluate agents such 
as immunomodulators and biologics for refractory cases.
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Key points
 ■ The incidence of microscopic colitis is rising.

 ■ Symptoms are related to poor health-related quality of life but prognosis is good so 
microscopic colitis must be considered in the differential diagnosis of chronic  
non-bloody diarrhoea.

 ■ There is no reliable biomarker so colonoscopy and biopsies remain the mainstay of 
diagnosis; microscopic findings can be patchy so biopsies should be taken from 
each segment. 

 ■ Even with normal faecal calprotectin levels, consider colonoscopy and biopsy in 
patients over 50 years of age with persistent symptoms to exclude microscopic colitis.

 ■ Colonoscopy is usually macroscopically normal but some endoscopic findings may 
be suggestive of microscopic colitis.

 ■ Budesonide is the considered first-line therapy in patients with microscopic colitis at 
9 mg once daily for 6–8 weeks.

 ■ In cases of relapse, low-dose budesonide (3–6 mg) can be considered for 
maintenance therapy.

 ■ Further research is required to better understand pathophysiology, identify clinical 
biomarkers and evaluate therapeutic options for budesonide refractory disease.
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