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ABSTRACT	  
Introduction:	  

Ulcerative colitis (UC) and microscopic colitis (MC) are two different inflammatory bowel 

disorders. Previous studies claim that UC patients have increased risk for development of 

colorectal cancer (CRC). However, this association has not been detected with MC. 

Moreover, studies have shown that altered expression of microRNAs (miRNAs) plays an 

important role in the CRC development. Additionally, UC and MC also showed an altered 

expression of miRNAs.  

 

Objective: 

The aim was to investigate if an altered expression of miRNAs in UC and MC can partly 

explain the difference between UC and MC regarding their risk of developing CRC.  

 

Method: 

A systematic literature review was performed on prior studies that investigated the expression 

of miRNAs in UC, MC and CRC. Studies were obtained from four databases and were further 

evaluated, reviewed and compiled with regard to inclusion and exclusion criteria. 

 

Result: 

Multiple studies showed a positive association between altered expression of miRNAs in UC 

patients and their risk of CRC development. The studies suggested that these altered 

expressed miRNAs function as potential drivers in the carcinogenesis. However, the 

association between altered expression of miRNAs in MC patients regarding their risk to 

develop CRC remain unclear due to the lack of publications related to this.  

 

Conclusion:  

Due to the lack of publications regarding the association between miRNAs and MC, it 

remains unclear if miRNAs partly explain UC and MC differences in the risk of developing 

CRC.  
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ABBREVIATIONS	  	  
CAC – Colon Associated Cancer 

CC – Collagenous Colitis  

CC- HR – Collagenous Colitis - clinically active disease but in histological remission 

CD- Crohn’s Disease 

CRC – Colorectal Cancer  

IBS – Inflammatory Bowel Syndrome 

LC – Lymphocytic Colitis 

LC-HR - Lymphocytic Colitis - clinically active disease but in histological remission 

MC – Microscopic Colitis  

MeSH – Medical Subject Headings  

MiRNAs – MicroRNAs  

N – Number of patients 

PTEN - Phosphatase and tensin homolog 

UC – Ulcerative Colitis  

UC-CRC – UC patients with colorectal cancer 

UC-DYS – Ulcerative colitis with dysplasia  

UC-IPS – Ulcerative colitis with post-inflammatory polyps   

UC-R – Ulcerative patients in remission  

UC-RS – UC located in rectosigmoideum  
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1. Introduction 
1.1 Ulcerative colitis  
Ulcerative colitis (UC) is a chronic disorder included in inflammatory bowel disease that 

extends morphologically to colon and rectum. Clinically, it is a relapsing disorder 

characterized by lower abdominal pain, attacks of bloody diarrhea, and cramps that persist for 

days, weeks, or months. Endoscopically and histological features in UC are limited to the 

mucosa, i.e. do not extend into the submucosa. The inflammation seen in UC is a slightly red 

colonic mucosa, with broad-based ulcers. Histological examination reveals inflammatory 

infiltrates and crypt abscesses. The etiology of UC remains uncertain. However, several 

alterations in the microbiota, epithelial dysfunction and aberrant immune responses, or 

combinations thereof, are thought to be responsible for UC progression [1]. This disorder 

appears frequently in teens and young adults [2]. The incidence rate of UC is around 20 per 

100,000 per year [3].  

 

1.2 Microscopic colitis  
Microscopic colitis (MC) is also a chronic inflammatory disorder, and encompasses 

collagenous colitis (CC) and lymphocytic colitis (LC). In comparison to UC, MC is clinically 

characterized by non-bloody, watery diarrhea, abdominal pain, and weight loss. As the 

endoscopic examination is near-normal or normal, the findings of histopathologic features 

determine the presence of the disease; i.e. lymphocytic infiltration of the epithelium and 

lamina propria, together with damaged, flattened, and detached epithelial cells [4] . There are 

some differences between CC and LC: CC is characterized by the presence of a thickened 

dense subepithelial collagen layer, whereas LC has greater infiltration of intraepithelial 

lymphocytes, especially T lymphocytes [1]. The etiology of MC is idiopathic; however, the 

cause to the chronic inflammation are thought to be a combination of barrier dysfunction and 

aberrant immune responses [5].  In contrast to UC, the incidence of microscopic colitis varies 

between 5 to 10 per 100,000 people per year [6]. 
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1.3 Association between colorectal cancer, ulcerative colitis and 

microscopic colitis. 
Patients with UC have a greater risk of developing colorectal cancer (UC-CRC) than the 

background population [7,8]. The inflammatory environment in UC is thought to play an 

important role in the UC-CRC progression. UC-CRC begins as a form of non-neoplastic 

inflammatory epithelium, then further develops to mucosal dysplasia and lastly into invasive 

adenocarcinoma. Risk factors for developing UC-CRC are UC diagnosis at young age, higher 

degree of inflammation, family history of colorectal cancer (CRC), anatomical extent of 

colonic involvement and presence of primary sclerosing cholangitis. In contrast to sporadic 

CRC, the onset of UC-CRC is 20 years earlier and the incidence is four to ten times greater 

[7]. 

 

In contrast to UC, MC is not associated with CRC. A study that followed patients with CC 

for a period of seven years shows that the disease is not a risk factor to develop CRC [9]. 

MC patients have not shown any signs of CRC development and MC has even been 

suggested to be associated with decreased risk. Thus it is not considered a risk factor 

[10,11].  

 

1.4 The role of microRNAs in colorectal cancer, ulcerative colitis and 

microscopic colitis 
MicroRNAs (miRNAs) are single-stranded non-coding RNA molecules and were discovered 

by the year of 2000 [12]. Their role is to inhibit the expression of specific genes by degrading 

mRNA or inhibit its translation. MiRNAs are important for the regulation of genes involved 

in cell proliferation, differentiation and apoptosis in physiological processes like embryonic 

development [13]. The expression of miRNAs is altered by epigenetic reactions like 

methylation and histone modifications, which is seen in CRC [7], one study showed an 

increased expression of miR-124a, a type of miRNA thought to indicate microsatellite 

instability in CRC. Therefore, methylations of miRNAs likely play an important role in 

colorectal carcinogenesis [7]. 

 

Another possible explanation of miRNAs role in colorectal carcinogenesis is their function as 

oncogenes [13]. According to Hardin et al. [13], miRNAs cause an inhibition of mRNAs that 

code for the production of phosphatase and tensin homolog (PTEN), a protein inhibiting 
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signaling pathways that promote transcription of proteins and factors for survival and 

proliferation of cells. Hence, an increased risk for carcinogenesis [13]. 

 

Differential expression of miRNAs was also seen in UC [14,15]. One study showed a tenfold 

greater expression of miRNAs in an inflamed mucosa compared to non-inflamed mucosa in 

UC patients [14]. Another study found altered expression of eleven specific miRNAs in UC 

compared to healthy controls [15].  

 

Although altered expression of miRNAs was seen in both UC and CRC, one study has also 

found an increased expression of miRNAs in MC patients. Günaltay et al. [5] showed 

different types of miRNAs being expressed in varying amount in LC, CC and UC, suggesting 

that the variation may explain the different immunopathogeneses between the diseases.  

 

2. Objective 
2.1 Aim  
Ulcerative colitis (UC) and microscopic colitis (MC) are chronic inflammatory bowel 

disorders. One of the differences between UC and MC is the risk of developing colorectal 

cancer (CRC). Research has shown that patients with UC run a great risk for CRC 

development, whereas patients with MC did not risk developing CRC. The explanation to this 

remains uncertain, but it has been suggested that miRNAs play an important role in the 

carcinogenesis of CRC. Altered expression of miRNAs is seen in both UC and MC. 

Therefore, the aim of the study was to investigate if miRNAs can partly explain the 

differences between UC and MC regarding their risk of developing colorectal cancer, by 

investigating the different expression of miRNAs in UC, MC and CRC in hitherto published 

studies.  

3. Method and materials 
A systematic literature review was undertaken to evaluate if the different expression of 

miRNAs in UC and MC can partly explain the risk in CRC development [16]. This literature 

review focused on providing a synthesis of data of previous studies about altered expressions 

of miRNAs in UC, MC and CRC. These relevant studies were systematically evaluated, 

critically reviewed and compiled.  
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3.1 Literature research 
This systematic literature review was researched in four databases: PubMed, Cochrane, 

Scopus and Web of Science. In order to systematically obtain specific publications that were 

relevant to the intervention, a block building strategy was used (also called block search). The 

block search included block terms in form of: subject terms, medical subject headings terms 

(MeSH-terms), and boolean operators: >AND< and >OR<.  

  

The first research was performed in PubMed, which is a broad database containing scientific 

studies from different publishers [16]. Six different block searches were applied in PubMed in 

order to find specific studies related to the intervention. MeSH-terms were used to obtain key 

word searches. Together with the boolean operators >AND< and >OR<, the following MeSH-

terms were applied in PubMed: “microRNAs”, “ulcerative colitis”, “microscopic colitis” and 

“colorectal cancer”. Table 1 in Appendix describes all the block searches in chronological 

order.  

 

On the basis of the research, the fifth block search from PubMed - “microRNAs” AND 

“microscopic colitis” - showed inadequate results; hence, the block search was repeated in the 

Cochrane database. Considering the result in Cochrane, further research was operated in the 

databases Scopus and Web of Science. However, Cochrane, Scopus and Web of Science were 

searched in form of subject terms with focus on “Article titles, Abstract and Keywords”.  

 

3.2 Selection 
The selection of this study was based on inclusion and exclusion criteria. Inclusion and 

exclusion criteria are used to systematically select publications to respond the scientific 

objective in this study. Inclusion criteria are set up in form of subjects that accomplish the 

intervention, while exclusion criteria are the opposite: it contains subjects that disqualify the 

intervention, which further will be excluded [17].  

 

There were two inclusion criteria in this systematic literature study: patients of any age and 

sex with a diagnosis of UC, MC or CRC and quantitative studies with any form of 

investigation aimed at altered expression of miRNAs, or development of adenomas, in UC or 

MC. Due to the risk for reporting bias in review articles, they were set up as exclusion criteria 

[18]. The second exclusion criterium was publications that center investigation in other bowel 
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diseases rather than UC, MC and CRC, for example Crohn’s disease, infectious colitis, 

indeterminate colitis and ischemic colitis.  

 

With regard to the inclusion and exclusion criteria, the selection was based on read titles, 

abstracts and full text articles. Also, duplicated articles and studies without full texts were 

excluded. 

 

3.3 Scientific assessment 
The included studies were further reviewed with help of scientific assessment, which is a 

strategy to review scientific publications systematically and critically. Scientific assessment 

facilitates the evaluation of the quality in studies and form a conclusion of studies’ clarity, 

consistency and reliability [18].  

 

A specific checklist was used as a template for the scientific assessment. This checklist was 

designed based on SBU checklist (2010 and 2012), Polit and Becks (2012), Pace et al (2012), 

Mixed Method Appracial Tool (MMAT), Critical Appraisal Skills Program (CASP (2013), 

and further modified by Ulrica Nilsson, Department of Health Sciences and Medicine, Örebro 

University (2017) [19].  

 

3.4 Data extraction 
The following information were obtained and reviewed from each study: publication (author, 

year of publication, search number and article number from the research); geographic area 

(city and country); study design (cohort and control groups); results and scientific assessment 

qualification. Table 2 in Appendix summarize the result of each included article. Microsoft 

Excel (2017) was used to design all tables and Microsoft Word (2017) was used to design one 

figure in this systematic literature study. 

 

3.5 Ethical considerations 
Ethical considerations include approval of ethics committee and ethical reasoning. This have 

been evaluated in all studies in conjunction with the scientific assessment. 11/13 studies had 

approval from an ethical committee for their studies [5,10,11,20–26]. Ethical reasoning in 

form of patients’ approval for using their colon samples were mentioned in 5/13 studies 

[5,20,24,25,27]. Two studies did not include any ethical considerations [28,29].  
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The current study is a systematic literature review, based on previously published studies. 

Thus, ethical considerations in addition to that reported above were not considered necessary. 

4. Results 
4.1 Database search 
A total of 259 studies were retrieved from chosen database research, the studies were 

conducted between the years 2012-2018 due to the late discovery of miRNAs by the year of 

2000 [12]. Based on the inclusion and exclusion criteria declared above, 47 publications were 

included based on reviews of the titles. Furthermore, 34 studies were excluded after abstract 

review in consequence of exclusion criteria, duplications of articles and the unavailability of 

several full text articles. The 15 publications that remained were reviewed in full text. As a 

result, two of the publications were excluded due to the exclusion criteria. Altogether, 13 

publications were eligible for this systematic literature review. 

 
Figure 1. Flowchart describing the selection process 
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4.2 Scientific assessment 

In accordance with Department of Health Science and Medicine, Örebro University’s 

modified checklist, studies were qualified as high, moderate or low [19]. In reference to that, 

5/13 publications were ranked as high, 7/13 as moderate and 1/13 as low quality. 

  

4.3 Study design and study population 
Cohort studies were the common study design in all reviewed publications. However, the 

study population varied in the studies. The expression of miRNAs were compared in 11/13 of 

the cohort studies [5,20–29]: 4/11 compared between UC patients, UC-CRC patients and 

control groups [20,21,26,28]; 3/11 compared UC patients with neoplasia and UC patients 

without neoplasia [21,22,27]; 1/11 compared UC patients and normal controls [24]; 1/11 

compared UC patients at two occasions: UC patients at diagnosis and UC patients at follow 

up [23]; 2/11 compared UC patients, MC patients and control groups [5,29]. The other 2 

cohort studies compared the number of adenomas in MC patients and non-MC patients 

[10,11].  

 

The size of the study populations in the cohort studies varied: 2/13 studies had a number of 

patients (N) in range of 1-10 [20,27]; 4/12 had a range of N:10-20 [5,22,23,25]; 4/13 had a 

range of N:20-50 [11,24,28,29] and 3/13 had a study population N:>100 [10,21,26].  

 

4.4 The expression of microRNAs 

4.4.1 Altered expressions of microRNAs in patients with UC 

Altered expressions of miRNAs in patients associated with UC were shown in 11/13 articles 

[5,20–28]. Increased expression of miRNAs in patients associated with UC included: miR-21, 

miR-29b, miR-31, miR-34, miR-92a, miR-141-31p, miR-144-3p, miR-146a, miR-155, miR-

192, miR-194, miR-200b-3p and miR-215.  

 

In contrast, some miRNAs were decreased expressed in patients associated with UC, these 

miRNAs included: miR-1, miR-9, miR-20a, miR-34b/c, miR-124, miR-137, miR-143, miR-

145, miR-146b-5p, miR-193a-39, miR-335-3p, miR-342-3p, miR-491-3p, miR-644b-3p, 

miR-4732-3p and miR-4795-3p.  
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All studies with the exception of one [28] detected expression of miRNAs by using human 

colon tissues. However, Tan et al. [28] examined the expression of miRNAs in mice. The 

types of increased miRNAs found in mice included: miR-20a, miR-29b, miR-92a, miR-93, 

miR-192, miR-194 and miR-215. Decreased miRNAs in mice included: miR-143, miR-145, 

miR-195 and miR-1231 [28].  

 

Moreover, the expression of miR-21 were investigated in two separate studies; according to 

Yang et al. [23], miR-21 was increased in UC patients at follow up in contrast to UC patients 

at diagnosis. Additionally, miR-21 were in another study increased in UC and expressed at 

lower levels in MC patients [5,29]. Furthermore, miR-31 was also increased in UC patients in 

two separated studies [22,29].  

 

4.4.2 Altered expressions of microRNAs in patients with UC-CRC 

Expression levels of specific types of miRNAs in patients with UC-CRC were repeatedly 

investigated in several studies, including miR20a, miR-143 and miR-145. Similarly to miR-21 

(described above), the expression of miR-215 were also increased in UC patients at follow up 

in contrast to UC patients at diagnosis [23]. Additionally, this particular miRNA was also 

increased in UC-CRC patients according to Tan et al. [28]. In contrast to miR-215, the same 

study showed a decreased expression of miR-20a in UC-CRC patients [28]. This particular 

miRNA was increased in normal colon tissue according to a recent study, Steven et al. [20]. 

Moreover, miR-143 and miR-145 were both decreased in UC-CRC patients [28] and chronic 

UC patients [25].  

  

4.4.3 Altered expression of microRNAs in patients with MC 

Similar to UC, miR-21, miR-31, miR-146a and miR-155 were also increased in MC patients, 

but to a lesser extent compared to UC patients. According to Günaltay et al. [5], miR-21, 

miR-146a and miR-155 were specifically increased in UC, LC-HR (Lymphocytic Colitis – 

clinically active disease but in histological remission) and CC patients. Patients with active 

LC had low expression of miR-21 and UC patients in remission (UC-R) had low expression 

of all three miRNAs [5]. Similarly, Zhang et al. [29] showed an increased level of miR-31 in 

CC patients compared to LC patients.  
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5. Discussion  
UC and MC are two different inflammatory bowel disorders. The risk of developing 

colorectal cancer in these diseases differ. Previous studies have claimed that UC has an 

increased risk for progression of CRC [7,8]. In contrast, prior studies have claimed that there 

is a decreased risk in MC patients [10,11]. Moreover, previous studies have shown altered 

expression of miRNAs in UC [14,15], MC [5] and CRC [7], which were thought to partly 

explain this difference.  

 

In this systematic literature study, multiple studies showed a positive association between an 

altered expression of miRNAs in UC patients and the risk of developing CRC. However, the 

association between miRNAs and MC is unexplained due to the lack of publications related to 

this. Therefore, it remains unclear if miRNAs can partly explain the difference in the risk of 

developing CRC in UC and MC. 

 

Multiple studies that were reviewed in this literature study suggested that miRNAs have 

different roles in the carcinogenesis in UC patients. Depending on the types of miRNAs that 

were investigated, and whether the expression of them were increased or decreased, there 

were different hypotheses whether miRNAs contributed to carcinogenesis by acting as tumor 

suppressors or tumor promoters.  

 

A decreased expression of miRNAs in UC patients were found in multiple publications.  

The majority of miRNAs with reduced expression were claimed to act as tumor suppressors 

by targeting proteins and signal transducers that contribute to carcinogenesis [21,22,24,25]. 

Toiyama et al. [21] showed a decreased expression of miR-1, miR-9, miR-124, miR-137 and 

miR-34 b/c which are normally are thought function as tumor suppressors by targeting cyclin-

dependent kinases (CDKs) [30,31]. These CDK in turn are normally involved in the cell cycle 

progression [32]. Therefore, a loss of function in these particular miRNAs contributed 

enhanced cell cycle progression. In addition, these miRNAs have also been downregulated in 

other types of cancers than colorectal cancer, for example acute lymphatic leukemia [30] and 

oral cancer [31]. Moreover, several miRNAs were also claimed to be tumor suppressors by 

degrading or inhibit mRNAs of signal transducers that normally promotes signaling pathways 

to induce cell proliferation and survival of cells [20,22,24,25]. Some of them includes: miR-

20a, miR-143, miR-145, miR-146a-5p and miR-193-3p [20,22,24,25]. Hence, decreased 
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expression of these particular miRNAs contributed survival of cells and cell proliferation by 

the increased transcription of specific signal transducers.  

 

Furthermore, increased expression of miRNAs was also found in several studies. Specific 

types of upregulated miRNAs were thought to induce carcinogenesis by binding specific 

proteins that inhibit apoptosis and cell proliferation [24,26]. Specifically, studies found an 

increased expression of miR-214 and miR-141-3p [24,26]. An upregulation of these particular 

miRNAs was suggested to degrade and inhibit mRNAs of specific inhibitory proteins like 

PTEN and further enhance signaling pathways to stimulate cell proliferation and survival of 

cells [24,26]. Studies also showed a significant upregulation of miR-21 and miR-31 in UC 

patients compared to MC patients. However, their functional role in carcinogenesis remain 

unclear [22,23,29].  

 

A longstanding UC are well-known to be a risk factor for UC-CRC development [7]. 

However, the mechanism behind this remain poorly understood. Several studies claimed that 

specific types of miRNAs could be used as biomarkers for discovering UC-patients at risk for 

developing UC-CRC [21,24,26,27,29]. Due to the increased level of miR-214 reported to 

degrade PTEN and enhance cell proliferation in active UC and CRC patients, miR-214 have 

been suggested as biomarker to detect patients at risk for UC-CRC [26].  

 

Furthermore, multiple publications also claimed that several miRNAs might be useful for 

therapeutic targets in UC-CRC patients [20,22,26,27]. However, only one study made a 

further investigation of this. Polytarchou et al. [26] suggested miR-214 as a candidate for 

therapeutic target by inserting miR-214 chemical inhibitor in vitro at human colonic tissue 

and in vivo at mice. The purpose of this inhibitor was to induce apoptosis in tumor cells. The 

result was a significantly reduced number and size of tumors, suggesting that therapeutically 

targeting miR-214 may suppress the carcinogenesis in UC patients [26] 

 

The mechanism behind the enhanced risk for UC patients to develop UC-CRC perhaps 

involves more than just altered expression of miRNAs. Some studies showed that the altered 

expression of miRNAs have a connection with UC patients’ disease severity, duration and age 

[21,26]. In accordance, altered expression of miRNAs is presumably not the only mechanism 

to explain their risk to develop UC-CRC.  
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Although the correlation between miRNAs and MC remains unclear, there are some 

speculations whether MC patients have a decreased risk for CRC compared to non-MC 

patients [10,11]. Yen et al. [10] claimed that MC patients have a decreased risk for CRC 

development due to decreased numbers and size of adenomas compared to a control group. 

This study suggested that MC instead may have a protective effect from carcinogenesis. 

Eugiano et al. [11] also showed a decreased amount of adenomas in MC patients compared to 

normal controls, suggesting that inflammatory pathways in MC contribute a protective effect 

against CRC [11].  

Several potential limitations were present in this literature study. To begin with, there was a 

lack of publications related to the expression of miRNAs in MC. Thus, an equitable 

comparison between miRNAs in MC and UC were not established. Additionally, all 

publications involved in this literature study were reviewed and assessed only by one person, 

this may lead to risk of an evaluation bias [33].  

6. Conclusion  
Due to the lack of publications regarding the association between miRNAs and microscopic 

colitis, it was not possible to evaluate if miRNAs can partly explain the differences between 

UC and MC regarding their risk to develop CRC. Therefore, it remains unclear if miRNAs 

partly explain this difference. Hence, it is worthy to further investigate the expression and 

molecular mechanism of miRNAs in microscopic colitis. Additionally, as miRNAs are 

thought to have a role in carcinogenesis in UC patients, appropriate interventions on miRNAs 

might be useful clinically to discover UC patients at risk for UC-CRC and prevent 

progression into UC-CRC.  

7. Acknowledgements 
I would like to give a special thanks to my supervisors Elisabeth Hultgren Hörnquist and 

Johan Bohr. Thank you: for all of your support from the start until the end of this systematic 

literature study, for all of your help and guidance, for all of your time and everything you 

have taught me. I am grateful for having both of you as my supervisors.  

 

 



 12 

8. References 
1. Kumar V, Abbas AK, Aster JC. Robbins and Cotran pathologic basis of disease 
[Elektronisk resurs]. Philadelphia, PA: Elsevier/Saunders; 2015.  
 
2. Day AS, Ledder O, Leach ST, Lemberg DA. Crohn’s and colitis in children and 
adolescents. World J Gastroenterol WJG. 07 november 2012;18(41):5862–9. 
  
3. Eriksson C, Cao Y, Rundquist S, Zhulina Y, Henriksson I, Montgomery S, m.fl. Changes in 
medical management and colectomy rates: a population-based cohort study on the 
epidemiology and natural history of ulcerative colitis in Örebro, Sweden, 1963-2010. Aliment 
Pharmacol Ther. 01 oktober 2017;46(8):748–57.  
 
4. Bohr J, Wickbom A, Hegedus A, Nyhlin N, Hultgren Hörnquist E, Tysk C. Diagnosis and 
management of microscopic colitis: current perspectives. Clin Exp Gastroenterol. 21 augusti 
2014;7:273–84.  
 
5. Günaltay S, Nyhlin N, Kumawat AK, Tysk C, Bohr J, Hultgren O, m.fl. Differential 
expression of interleukin-1/Toll-like receptor signaling regulators in microscopic and 
ulcerative colitis. World J Gastroenterol. 14 september 2014;20(34):12249–59.  
 
6. Wickbom A, Bohr J, Eriksson S, Udumyan R, Nyhlin N, Tysk C. Stable Incidence of 
Collagenous Colitis and Lymphocytic Colitis in Örebro, Sweden, 1999–2008: A Continuous 
Epidemiologic Study. Inflamm Bowel Dis. oktober 2013;19(11):2387–93.  
 
7. Yashiro M. Ulcerative colitis-associated colorectal cancer. World J Gastroenterol WJG. 28 
november 2014;20(44):16389–97.  
 
8. Risk of Colorectal Cancer in Patients With Ulcerative Colitis: A Meta-analysis of 
Population-Based Cohort Studies. Clin Gastroenterol Hepatol. 01 juni 2012;10(6):639–45.  
 
9. Chan JL, Tersmette AC, Offerhaus GJ, Gruber SB, Bayless TM, Giardiello FM. Cancer 
risk in collagenous colitis. Inflamm Bowel Dis. februari 1999;5(1):40–3.  
 
10. Yen EF, Pokhrel B, Bianchi LK, Roy HK, Du H, Patel A, m.fl. Decreased Colorectal 
Cancer and Adenoma Risk in Patients with Microscopic Colitis. Dig Dis Sci. 01 januari 
2012;57(1):161–9.  
 
11. Tontini GE, Pastorelli L, Spina L, Fabris F, Bruni B, Clemente C, m.fl. Microscopic 
Colitis and Colorectal Neoplastic Lesion Rate in Chronic Nonbloody Diarrhea: A Prospective, 
Multicenter Study. Inflamm Bowel Dis. 01 maj 2014;20(5):882–91.  
 
12. MicroRNAs in Cancer: A Historical Perspective on the Path from Discovery to Therapy 
[Internet]. [citerad 19 maj 2018]. Tillgänglig vid: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4586775/ 
 
13. Hardin J, Bertoni G, Kleinsmith LJ. Becker’s world of the cell. San Francisco, Calif.: 
Pearson, Benjamin Cummings; 2012.  
 
14. Valmiki S, Ahuja V, Paul J. MicroRNA exhibit altered expression in the inflamed colonic 



 13 

mucosa of ulcerative colitis patients. World J Gastroenterol. 07 augusti 2017;23(29):5324–32.  
 
15. Wu F, Zikusoka M, Trindade A, Dassopoulos T, Harris ML, Bayless TM, m.fl. 
MicroRNAs are differentially expressed in ulcerative colitis and alter expression of 
macrophage inflammatory peptide-2 alpha. Gastroenterology. november 2008;135(5):1624-
1635.e24.  
 
16. Forsberg C, Wengström Y. Att göra systematiska litteraturstudier  : värdering, analys och 
presentation av omvårdnadsforskning. Stockholm: Natur & Kultur; 2013.  
 
17. Protocol Design - Inclusion and Exclusion Criteria | Yale Assessment Module Training 
[Internet]. [citerad 04 maj 2018]. Tillgänglig vid: https://assessment-module.yale.edu/human-
subjects-protection/protocol-design-inclusion-and-exclusion-criteria 
 
18. Method [Internet]. [citerad 04 maj 2018]. Tillgänglig vid: http://www.sbu.se/en/method/ 
 
19. Nilsson U. Granskningsmall för kvantitativa studier utan kontrollgrupp. Institutionen för 
Hälsovetenskap och Medicin, Örebro Universitet; 2017.  
 
20. Signs SA, Fisher RC, Tran U, Chakrabarti S, Sarvestani SK, Xiang S, m.fl. Stromal miR-
20a controls paracrine CXCL8 secretion in colitis and colon cancer. Oncotarget. 14 februari 
2018;9(16):13048–59.  
 
21. Toiyama Y, Okugawa Y, Tanaka K, Araki T, Uchida K, Hishida A, m.fl. A Panel of 
Methylated MicroRNA Biomarkers for Identifying High-Risk Patients With Ulcerative 
Colitis-Associated Colorectal Cancer. Gastroenterology. 01 december 2017;153(6):1634-
1646.e8.  
 
22. miR-193a-3p is a Key Tumor Suppressor in Ulcerative Colitis-Associated Colon Cancer 
and Promotes Carcinogenesis through Upregulation of IL17RD. - PubMed - NCBI [Internet]. 
[citerad 01 maj 2018]. Tillgänglig vid: https://www.ncbi.nlm.nih.gov/pubmed/28600480 
 
23. Yang L., Levi E., Du J. H., Zhou H. H., Miller R., Majumdar A. P. N. Associations 
between markers of colorectal cancer stem cells, mutation, microRNA and the clinical 
features of ulcerative colitis. Colorectal Dis. 06 maj 2016;18(6):O185–93.  
 
24. Ranjha R, Aggarwal S, Bopanna S, Ahuja V, Paul J. Site-Specific MicroRNA Expression 
May Lead to Different Subtypes in Ulcerative Colitis. PLoS ONE [Internet]. 16 november 
2015 [citerad 01 maj 2018];10(11). Tillgänglig vid: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646509/ 
 
25. Pekow JR, Dougherty U, Mustafi R, Zhu H, Kocherginsky M, Rubin DT, m.fl. miR-143 
and miR-145 are down-regulated in ulcerative colitis: putative regulators of inflammation and 
protooncogenes. Inflamm Bowel Dis. januari 2012;18(1):94–100.  
 
26. Polytarchou C, Hommes DW, Palumbo T, Hatziapostolou M, Koutsioumpa M, Koukos G, 
m.fl. MicroRNA214 is Associated with Progression of Ulcerative Colitis, and Inhibition 
Reduces Development of Colitis and Colitis-associated Cancer in Mice. Gastroenterology. 
oktober 2015;149(4):981-992.e11.  
 



 14 

27. Lewis A, Felice C, Kumagai T, Lai C, Singh K, Jeffery RR, m.fl. The miR-200 family is 
increased in dysplastic lesions in ulcerative colitis patients. PLoS ONE [Internet]. 13 mars 
2017 [citerad 01 maj 2018];12(3). Tillgänglig vid: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5348010/ 
 
28. Tan Y-G, Zhang Y-F, Guo C-J, Yang M, Chen M-Y. Screening of differentially expressed 
microRNA in ulcerative colitis related colorectal cancer. Asian Pac J Trop Med. december 
2013;6(12):972–6.  
 
29. Zhang C, Zhao Z, Osman H, Watson R, Nalbantoglu I, Lin J. Differential expression of 
miR-31 between inflammatory bowel disease and microscopic colitis. MicroRNA Shariqah 
United Arab Emir. 2014;3(3):155–9.  
 
30. Agirre X, Vilas-Zornoza A, Jiménez-Velasco A, Martin-Subero JI, Cordeu L, Gárate L, 
m.fl. Epigenetic Silencing of the Tumor Suppressor MicroRNA Hsa-miR-124a Regulates 
CDK6 Expression and Confers a Poor Prognosis in Acute Lymphoblastic Leukemia. Cancer 
Res. 15 maj 2009;69(10):4443–53.  
 
31. Kozaki K, Imoto I, Mogi S, Omura K, Inazawa J. Exploration of Tumor-Suppressive 
MicroRNAs Silenced by DNA Hypermethylation in Oral Cancer. Cancer Res. 01 april 
2008;68(7):2094–105.  
 
32. Malumbres M. Cyclin-dependent kinases. Genome Biol. 2014;15(6):122.  
33. SBU:s ordlista [Internet]. [citerad 14 maj 2018]. Tillgänglig vid: 
http://www.sbu.se/sv/var-metod/sbu-ordlista/ 
 

 

	  

	  

	  

	  

	  

	  

	  



 15 

APPENDIX	  
Table 1. Search array describing the research in all four databases and the selection of articles related to the present literature study 

Database Date Search. Nr Search terms Publications Selection 1, Title Selection 2, Abstract Selection 3, Fulltext

PubMed 11-Jan-18 1

MeSH-terms: 
”microRNAs” >AND< ”ulcerative 
colitis” >AND< ”microscopic colitis” 

2 2 0 0

13-Apr-18 2

MeSH-terms: 
“microRNAs” >AND< ulcerative 
colitis” >AND< “colorectal cancer”

21 16 10 9

13-Apr-18 3
MeSH-terms: "microRNAs" >AND< 
"microscopic colitis" >AND< 
"colorectal cancer" 

0 0 0 0

13-Apr-18 4
MeSH-terms: 
“ulcerative colitis” >AND< 
“microRNAs” 

142 22 1 0

13-Apr-18 5 MeSH-terms: “microRNAs” AND 
"microscopic colitis”

2 2 2 2

13-Apr-18 6
MicroRNA AND Colonic[Title] AND 
Epithelial[Title] AND Cells[Title] AND 
Colitis[Title]

3 1 0 0

13-Apr-18

7
MeSH-terms: "microscopic colitis" 
>AND< "colorectal cancer", sort by 
best match

81 2 2 2

Cochrane 17-Apr-18 1
Article title, abstract, keywords: 
“microscopic colitis” AND 
“microRNAs”

0 0 0 0

2
Article title, abstract, keywords: 
“microscopic colitis” OR 
“microRNAs”

4 0 0 0

Scopus 17-Apr-18 1
Article title, abstract, keywords: 
“microscopic colitis” AND 
“microRNAs

3 3 0 0

Web of Science 17-Apr-18 1
Article title, abstract, keywords: 
“microscopic colitis” AND 
“microRNAs”

1 1 0 0

Total 259 49 15 13
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Table 2. Summary of publications included in this systematic literature study. 
Publications Geographic area Study design Results Scientific assessment

Signs, 2018 
Search nr 2                      
Article nr 1

Cleveland, USA

Cohort study:                                  
● Normal control (N=6)                
● Colitic colon (N=11)                  
● Cancerous colon (N=5)  

Decreased miR-20a in colitic and 
cancerous colon

Moderate

Toiyama, 2017
Search nr 2                     
Article nr 2 Hyogo, Japan

Cohort study:                           
●UC without neoplasia(N=152)                                    
●UC with neoplasia (N=17)               
●UC-CRC (N=69)

Decreased miR-1, miR-9, miR-124, 
miR-137, and miR-34b/c in UC with 
neoplasia

High

Pekow, 2017
Search nr 2                      
Article nr 3

Chicago, USA

Cohort study:                     
● Normal control (N=12)                
● UC without neoplasia (N=9)                           
● UC with neoplasia (N=11) 

Increased miR-31, miR-34a, miR-106b                        
Decreased miR-193a-3p in UC with 
neoplasia

High

Lewis, 2017
Search nr 2,                    
Article nr 4

London, UK

Cohort study:                                 
● UC-DYS (N=7),                        
● UC control (N=10),                  
● UC-IPS (N=7) 

22 miRNAs increased in UC-DYS and 
8 miRNAs present at lower levels                                      
UC-IPS: increased miR-144-3p, 
decreased: miR-4795-3p 

High

Yang, 2016
Search nr 2,                    
Article nr 7 Shanghai, China

Cohort study:                              
UC patients at two time 
points:                       
● At diagnosis                     
● Follow up                             
(N=18)

Increased miR-21 and miR-215 in UC 
patients at followed up. Moderate

Ranjha, 2015
Search nr 2,                     
Article nr 8

New Delhi, Indien
Cohort study:                              
● UC (N=30)                        
● Normal control (N=20) 

Decreased: miR-146b-5p, miR-335-3p, 
miR-342-3p, miR- 644b-3p, miR-491-
3p, miR-4732-3p in UC patients                                     
Increased: miR-141-3p in UC patients

Moderate

Polytarchou, 2015          
Search nr 2,                    
Article nr 11

California, USA

Cohort study:                                 
● UC (N=120),                               
● Normal control (N=10)                            
● IBS (N=22),                              
● CD (N=60)                                 
● CAC (N=32)                            
● CRC (N=60)

Increased miR214 in patients with 
active UC and CRC.

Moderate

Zhang, 2014                 
Search nr 5                   
Article nr 2

Wasthington, USA

Cohort study:                               
● CD (N=26)                               
● UC (N=36)                              
● LC (N=30)                                 
● CC (N=36)                         
● Normal control (N=38)

Increased expression of miR-31 in 
UC and CD.                            
Lower expression of miR-31 in LC 
and CC. 

Moderate

Günaltay, 2014 
Search nr 4,                      
Article nr 89

Örebro, Sweden 

Cohort study:                                   
● CC (N=12),                               
● LC (N=13),                                         
● UC (N=16),                                      
● Normal control (N=11)

Active UC, increased: miR-21, miR-
146a, miR-155
LC, low expression of: miR-21
LC-HR, increased: mir-21, miR-146a, 
miR-155
CC, increased: miR-21, miR-155
CC-HR, increased miR-21
UC-HR, low expression of: miR-21, 
miR-146a, miR-155

High

Tan YG, 2013                   
Search nr 2       
Article nr 13 

Shensen, China

Cohort study:                                       
● Normal control (N=20),                                 
● UC (N=30)                                    
● CRC (n=30). 

Increased: miR-194, miR-215, miR-93, 
miR-192, miR- 92a, miR-29b, and 
miR-20a, in CRC patients                       
Decreased: miR- 1231, miR-195, miR-
143 and miR-145, in CRC patients

Low

Pekow, 2012
Search nr 2,                     
Article nr 19 Chicago, USA

Cohort study:                        
cohort 1:                               
● Normal control (N=8),                  
● Chronic UC (N=8)                 
cohort 2:                                 
● Normal control (N=11),     
● Chronic UC (N=11)

Decreased miR-143 and miR-145 in 
chronic UC Moderate

Yen, 2012                     
Search nr 7                     
Article nr7

Chicago, USA

Cohort study:                                       
● LC (N=386),                                     
● CC (N=261),                                   
● Normal control (N=647)

More adenomas were found in the 
control group, and the  size of the 
adenomas was larger in the control 
group. 

High

Eugenio 2014
Search nr 7,                    
Article nr 2 

Northern, Italy
Cohort study:                                           
● Normal control (N=12),                                    
● MC (N=43)

In MC group, 2 adenomas with low-
grade dysplasia: 1 associated with 
CC and 1 with LC.                                   
In non-MC group, 53 colorectal 
lesions in 36 subjects and 12 of 
them were diagnosed with multiple 
lesions. 

Moderate
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Table 3. Summary of publications that reported altered expressions of miRNAs in UC, MC and UC-CRC 

Status Tissue type Control Altered microRNAs expression Ref. 

Active UC Distal colon Non-inflamed mucosa Increased: miR-21, miR-146a, miR-155 Günaltay, 2014 

Colon, non specific Healthy Increased: miR-214 Polytarchou, 2015

Active or 
inactive UC

Colon, non specific Healthy Decreased: miR-20a Signs, 2018

Rectosigmoideum Healthy

Increased: miR-141-3p, miR-375                                                                       
Decreased: miR-146b-5p, miR-335-3p, 
miR-342-3p, miR-644b-3p, miR-491-3p, 
miR-4732-3p

Ranjha, 2015 

Colon, non specific Healthy Increased: miR-31 Zhang, 2014

Colon, non specific Healthy Increased: miR-214 Polytarchou, 2015

Chronic UC 20 cm proximal to anus Healthy Decreased: miR-143, miR-145 Pekow, 2012 

UC-DYS
Cecum, Tranverse colon, 

Rectum 
UC without dysplasia

Decreased: miR-1, miR-9, miR-124, miR-
137, miR34b/c

Toiyama, 2017

UC-CRC Colon, non specific Healthy Decreased: miR-20a Signs, 2018

Colon, non specific Healthy Increased: miR-214 Polytarchou, 2015

Segments from ileocecum to 
colon

Healthy and UC patients

                                                                                                                                                                                        
Increased: miR-194, miR-215, miR-93, 
miR-192, miR-92a, miR-29b, miR-20a                                                                               
Decreased: miR-1231, miR-195, miR-
143, miR-145

Tan YG, 2013

UC -IPS Colon, non specific UC without dysplasia
Increased: miR-144-3p                                                                  
Decreased: miR-4795-3p

Lewis, 2017

UC + 
neoplasia

Cecum, Tranverse colon, 
Rectum 

Healthy
Decreased: miR-1, miR-9, miR-124, miR-
137, miR34B/C

Toiyama, 2017

Colon, non specific
Healthy and UC without 

neoplasia

                                                                                                                                                      
Increased:miR-31, miR-34a, miR-106b                                                             
Decreased: miR-193a-3p 

Pekow, 2017 

UC-patients 
at follow up

Colon, non specific UC-patients at diagnosis Increased: miR-21, miR-215 Yang, 2016

UC-R Distal colon Non-inflamed mucosa
Low expression of miR-146a, miR-155, 
miR-21

Günaltay, 2014 

CC Hepatic flexure Non-inflamed mucosa Increased miR-146a, miR-155, miR-21 Günaltay, 2014 

Colon, non specific Healthy Low expression of miR-31 Zhang, 2014

CC-HR Hepatic flexure Non-inflamed mucosa Increased: miR-21 Günaltay, 2014 

LC Hepatic flexure Non-inflamed mucosa Low expression of: miR-21       Günaltay, 2014 

Colon, non specific Healthy Low expression of: miR-31 Zhang, 2014

LC-HR Hepatic flexure Non-inflamed mucosa Increased: miR-146a, miR-155, miR-21 Günaltay, 2014  
 

 


