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ABSTRACT 

 
Backgrounds: The incidence of ulcerative colitis (UC) varies between different ethnicities, 

but is increasing throughout Asia. Besides environmental factors, a distinct genetic 

background is thought to be responsible for these differences. Most UC genetics studies have 

been performed in Caucasian patients and very little is known of the genetics of UC in the 

Asian population. Here, we performed a haplotype-based analysis of six known UC 

susceptibility loci in Han Chinese patients. 

Methods: 245 UC patients and 300 healthy controls of Han Chinese descent were genotyped 

for 27 single nucleotide polymorphisms (SNPs), which cover the major haplotypes of the 

chromosome regions containing IL10, IL2/IL21, MYO9B, ECM1, MST1 and IL23R in Han 

Chinese.  

Results: IL2 and IL21 reside in two independent linkage disequilibrium (LD) blocks in Han 

Chinese, in clear contrast to the tight LD block of the IL2/IL21 region in Caucasians. The IL2 

SNP rs2069762 (P=7.0×10-4, OR=1.54, 95% CI 1.20-1.99) and the IL21 SNP rs2055979 

(P=1.2×10-4, OR=1.50, 95% CI 1.17-1.92) were independently associated with UC. We 

identified one risk haplotype rs2069776(T)-rs2069772(T)-rs2069762(C) (P=1.2x10-3, 

OR=1.51, 95% CI 1.18-1.95) in IL2 and another independent risk haplotype rs2221903(T)-

rs2055979(A) (P=9.0×10-4, OR=1.50, 95% CI 1.18-1.92) in IL21. In addition to the IL2/IL21 

locus, we observed association of the TT genotype of SNP rs1545620 in MYO9B with UC 

(P=0.0169; OR=0.29, 95% CI 0.11 to 0.78) and association of rs17375018 in IL23R with 

pancolitis in Chinese UC patients (P=0.002; OR=2.38, 95% CI 1.41 to 4.02). 

Conclusions: SNPs in the IL2/IL21 region are associated to UC in Han Chinese patients. Due 

to the different LD structure between Han Chinese and Caucasian populations, our results 

imply both IL2 and IL21 as genetic risk factors for UC. Moderate genotype or subphenotype 

associations were found for MYO9B and IL23R. Han Chinese with UC share part of their 

genetic background with Caucasian patients. 
 

Keywords: Ulcerative colitis; Han Chinese; Genetics; IL2; IL21 
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INTRODUCTION 

Ulcerative colitis (UC) and Crohn’s disease (CD) are the two main types of inflammatory 

bowel disease (IBD), and consist of chronic relapsing inflammation of the gastrointestinal 

tract. In North America and Europe, the prevalence of UC and CD is estimated to be 100-

150/100,000 and tends to be stable.1 In China, the estimated prevalence of UC was 

11.6/100,000 and for CD 1.4/100,000 in 2000 (2), but an increasing trend in the annual 

incidence has been observed in China, Korea and Singapore during the past 10 years (3, 4). 

The reason for this increase is unclear: it may partly be explained by improved diagnostic 

measures, but is probably mostly due to the improved standard of living of people in these 

countries (5). The cause of ethnic differences in IBD incidence remains unclear, but a distinct 

genetic background may be a determining factor. 

Genetic susceptibility plays an important role in the pathogenesis of IBD (6). CD and UC are 

complex diseases, which means that numerous genetic and environmental factors interact and 

lead to disease. There are currently more than 30 genes or loci associated with CD, the 

majority being identified through genome-wide association (GWA) studies during the last 

decennium (7, 8). Most recent GWA studies implicated approximately 30 loci in UC and 

roughly half of them were also found in CD, implying a partly shared pathogenesis (9, 10, 11, 

12). Other loci have been identified to be specific for UC, for instance MYO9B (13), ECM1 

(11), IL10 (14) and a region on chromosome 4q27 harboring the IL2 and IL21 genes (15). 

Most genetic studies in IBD have been performed in Caucasians of European descent and 

very little is known about the genetic background of IBD patients from other ethnicities, 

although the first GWA study in Japanese CD patients was recently performed and identified 

three novel susceptibility loci (16). Most studies replicating case-control associations in 

Asians test SNPs that are associated with IBD in Caucasians. However, many of these SNPs 

appear to be very rare or non-existent in other ethnicities and are therefore not informative (17, 

18, 19). To overcome this, we undertook a comprehensive analysis of recently identified UC 

susceptibility genes using a haplotype-based approach. Most of the common haplotypes occur 

in all human populations; however their frequencies differ among different ethnicities. Within 

a specific region of a chromosome, on average three to five common (>5%) haplotypes are 

observed in each population, and thus a few “tag” SNPs can provide most of the information 

on the pattern of genetic variation in the genomic region. Haplotype-based analysis is 

therefore a powerful approach for comprehensive genetic association study of human disease, 

especially for cross-ethnicity studies. A further advantage of this approach is that, due to 

different linkage disequilibrium (LD) blocks between ethnicities, it may help to fine-map LD 

blocks containing multiple genes to pinpoint the truly associated genes within these regions.  

We performed a haplotype-based study of six known UC risk loci: IL10, MYO9B, IL23R, 

ECM1, 3p21 including MST1, and 4q27 including the IL2 and IL21 in a UC cohort of Han 

Chinese ethnicity. 
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PATIENTS AND METHODS 

Patients and controls 

The study population consisted of 245 Chinese UC patients of Han ethnicity (119 males/126 

females; age 41.9 ± 14.3 years) and 300 Han Chinese healthy controls (136 males/164 

females; age 32.6 ± 14.3 years) from the north of the People’s Republic of China. Both 

patients and healthy volunteers were recruited from the Peking Union Medical College 

Hospital. Patients were diagnosed according to Lennard-Jones criteria including clinical, 

endoscopic, radiological and histological findings (20). Phenotyping of patients was 

performed by reviewing a patient’s case record retrospectively. Phenotypes were described 

according to the extent of disease (proctitis, left-sided, or pancolitis), necessity for colectomy, 

and occurrence of extra-intestinal manifestations (primary sclerosing cholangitis, erythema 

nodosum, pyoderma gangrenosum, uveitis, episcleritis, and ankylosing spondylitis). 

Phenotypic details are shown in Table 1. All patients and controls gave their informed consent 

and all DNA samples and data in this study were handled anonymously. The ethics committee 

of the Peking Union Medical College Hospital approved the study. 

 

Table 1. Clinical characteristics of the Han Chinese 

ulcerative colitis patients. 

 Number % 

Total number 

Gender (male/female) 

245 

119/126 

 

48.6/51.4 

Age (mean ± SD year) 41.9±14.3  

Family history of IBD 6 2.4 

Extent of disease 

Proctitis 

Left-sided 

Pancolitis 

Unknown 

 

42 

69 

128 

6 

 

17.1 

28.2 

52.3 

2.4 

Extra-intestinal manifestations 17 6.9 

Colectomy 11 4.5 

 

Candidate gene and SNP selection 

We included six known UC risk loci consisting of IL10, MYO9B, IL23R, ECM1, 3p21 

including MST1, and 4q27 including the IL2 and IL21 genes. We first searched for the most 

strongly associated SNPs of the six loci in CEU UC patients (according to the p-value) in the 

database of the international HapMap project (http://hapmap.ncbi.nlm.nih.gov/) to identify the 

allele frequencies in the Han Chinese population (CHB). The minor allele frequency (MAF) 

of six out of the ten CEU-associated SNPs reported in these six associated loci is below 0.05, 

while four SNPs are even non-prevalent in CHB, indicating that these SNPs have limited or 

no use for association analysis due to the low expected minor allele count (see supplementary 
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Table 1). 

We then performed a haplotype analysis of the Han Chinese population for these loci and 

selected tag SNPs to cover all haplotypes with a frequency above 0.05 in CHB. Briefly, for 

IL10, IL2, IL21, IL23R and ECM1, each investigated locus contained the coding part of a 

gene and at least 3 kb of the promoter region and 2 kb of the 3’ end. For MYO9B, we included 

the 34.5 kb region near the 3’ end of this gene that showed consistent association with UC in 

the Caucasian population. In the Caucasian population, MST1 is located in an extensive LD 

region containing several other genes, but in Han Chinese, a break exists exactly in the MST1 

gene. In order to show consistent association with UC in Caucasian, we extended the 

investigated region to 30 kb of the promoter region and 30 kb of the 3’ end. The genotype data 

of each gene of CHB was downloaded from HapMap (www.hapmap.org). Tag SNPs were 

selected using Haploview 4.0, with the parameter settings at r2>0.8, minor allele frequency 

(MAF) >0.05, and multi-marker tagging. In total, 27 tag SNPs were included in this study 

(Table 2). 

Genotyping 

DNA was isolated from 2 ml peripheral blood by the standard phenol/chloroform method. The 

genotyping was performed on an ABI7900 real-time PCR by Taqman allele discrimination 

method (Taqman assay; Applied Biosystems, Foster City, CA) using the manufacturer’s 

specifications. The Taqman genotyping assay was supplied by Applied Biosystems. 

Statistical analysis 

Hardy-Weinberg equilibrium (HWE) was tested by comparing the expected and observed 

genotypes of each SNP in a 2×3 chi-squared (χ2) table. SNPs were discarded from further 

analyses if the controls showed deviation from HWE with a P <0.05. rs907715 in the IL21 

gene region showed deviation from HWE (PHWE <0.05) in the controls and was discarded 

from further analysis. The UNPHASED program (version 3.0.12) (http://www.mrc-

bsu.cam.ac.uk/personal/frank/software/unphased) was applied to analyze the genotype data. 

Differences in allele and genotype distribution in the cases and controls of the cohorts were 

tested for significance with the χ² test. For all allelic and genotype analyses, a Bonferroni’s 

correction for the number of SNPs tested was used to correct for multiple testing and P value 

<0.05 was in statistical significance. In the phenotype analysis among subgroups of UC, we 

defined the location of intestinal disease into three grades (1=proctitis, 2=left-sided, 

3=pancolitis). Quantitative trait analysis was used to screen out the SNPs associated with the 

phenotype of UC, and then the relationship between the SNPs and UC phenotype were further 

analyzed with χ2 testing using SPSS (version 13.0). Haplotype association analysis was 

performed using the Haploview program (version 4.0) 

(http://www.broad.mit.edu/mpg/haploview/). Haplotype blocks were defined by solid spine 

rule and pairwise SNP linkage disequilibrium coefficients were estimated. A significant 

threshold for P values was determined at P <0.05 after a permutation test for 10,000. 
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Table 2. Association results for Han Chinese UC patients (n=245) and healthy controls (n=300) 

Marker A1 A2 
MAF 

controls 

MAF 

cases 

    CCA 

Punadj    Pcorr 
OR 95% CI 

     CCG 

Punadj      Pcorr 

IL10           

rs1518111 T C 0.33 0.32 0.72  0.95 0.74-1.23 0.71  

rs3021094 T G 0.45 0.48 0.3  1.08 0.96-1.21 0.55  

rs3790622 G A 0.09 0.10 0.71  1.08 0.72-1.62 0.74  

IL2           

rs2069776 T C 0.09 0.09 0.83  0.95 0.62-1.46 0.55  

rs2069772 T C 0.13 0.14 0.63  1.09 0.76-1.55 0.74  

rs2069762 A C 0.3 0.4 7.0×10-4 0.018 1.54 1.2-1.99 9.6×10-4 0.025 

IL21           

rs2221903 T C 0.12 0.12 0.77  0.95 0.65-1.37 0.87  

rs2055979 C A 0.34 0.44 1.2×10-3 0.031 1.5 1.17-1.92 7.5×10-4 0.02 

MYO9B           

rs1545620 G T 0.24 0.21 0.22  0.84 0.63-1.12 0.017 0.46 

rs2279000 G A 0.15 0.16 0.82  1.04 0.75-1.45 0.69  

IL23R           

rs11465754 A G 0.41 0.39 0.38  0.9 0.7-1.15 0.21  

rs17375018 G A 0.29 0.3 0.69  0.05 0.81-1.37 0.24  

rs1569922 C T 0.36 0.32 0.12  0.82 0.64-1.06 0.09  

rs1004819 A G 0.41 0.4 0.65  0.94 0.74-1.21 0.43  

rs11805303 T C 0.44 0.43 0.62  0.94 0.72-1.2 0.47  

rs12751814 A G 0.06 0.05 0.41  0.8 0.48-1.36 0.65  

rs11465817 T G 0.4 0.38 0.46  0.91 0.71-1.17 0.39  

rs10889677 A C 0.27 0.26 0.73  0.95 0.73-1.25 0.65  

MST1           

rs9858542 G A 0.09 0.08 0.33  0.81 0.52-1.25 0.51  

rs4855881 A G 0.1 0.08 0.47  0.86 0.56-1.31 0.67  

rs3197799 T A 0.09 0.07 0.33  0.8 0.51-1.24 0.51  

rs3749240 A G 0.2 0.2 0.7  1.06 0.79-1.43 0.9  

ECM1           

rs3737240 C T 0.22 0.25 0.17  1.22 0.92-1.62 0.35  

rs875514 C G 0.3 0.32 0.38  1.12 0.87-1.46 0.48  

rs13294 G A 0.22 0.25 0.26  1.18 0.89-1.56 0.4  

rs12028854 G A 0.13 0.12 0.69  0.93 0.65-1.33 0.57  

 

A1, wild-type allele; A2, minor allele; MAF, minor allele frequency; CCA: case-control 

allelic association analysis; OR, odds ratio; CI, confidence interval; CCG, case-control 

genotypic association analysis. Punadj, unadjusted P value; Pcorr, P value after a Bonferroni’s 

correction for multiple testing. UC, ulcerative colitis. 

 

RESULTS 

The results of the case-control allelic and genotype association analysis for all SNPs are 

shown in Table 2. 
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Figure 1. Different linkage disequilibrium (LD) structures of the chromosome 4q27 region 

harboring IL2 and IL21 between Caucasians from European descent CEU (A) and Han 

Chinese individuals CHB (B). The ~480 kb region between rs6835946 and rs17391154 is 

shown with genes and LD statistics (D’) determined from the HapMap data sets (Rel 27, 

Phase II+III) (http://hapmap.ncbi.nlm.nih.gov/). (A) An extensive LD block throughout the 

region is observed in CEU. The ulcerative colitis-associated SNPs tested by Festen et al (15) 

are shown. None of the four genes in the entire LD can be indicated or excluded as being the 

causal one. (B) Two LD blocks (when haplotypes above 1% frequency were examined) were 

observed in CHB. The SNPs genotyped in our study are shown. Color schemes: Bright red, D’ 

=1/LOD≥2; shades of pink, D’ <1/LOD≥2; blue, D’ =1/LOD<2, white, D’ <1/LOD<2. 
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IL2- IL21  

The strongest association was detected with SNPs from 4q27 containing both IL2 and IL21. 

This region in Han Chinese people is not in complete LD, in contrast to Caucasians who show 

extensive LD (Figure 1). The association signal was observed in both the LD block containing 

IL2 (SNP rs2069762; p-value=7.0 x 10-4, OR=1.54, 95% CI 1.20-1.99) and in the LD block 

harboring IL21 (rs2055979; p-value=1.2 x 10-3, OR=1.50, 95% CI 1.17-1.92). On a genotype 

level, both the CC genotype of rs2069762 (p-value=9.6 x 10-4, OR=2.98, 95% CI 1.65-5.39) 

and AA genotype of rs2055979 (p-value=7.5 x 10-4, OR=2.73, 95% CI 1.59-4.69) were 

associated to UC. All results remained statistically significant after a Bonferroni’s correction 

for multiple testing. 

We investigated the haplotypes of the IL2/IL21 gene region by taking three additional 

genotyped tag SNPs into account: rs2069776, rs2069772, and rs2221903. Three SNPs 

(rs2069776, rs2069772 and rs2069762) tag four haplotypes of the IL2 block, whereas two 

SNPs (rs2221903 and rs2055979) tag three haplotypes of the IL21 block. These haplotypes 

have a combined frequency of >99% in both IL2 and IL21 blocks. Within the IL2 block, there 

is a highly significant, single risk haplotype (rs2069776*T - rs2069772*T - rs2069762*C) 

(IL2-TTC, Pcorr=0.0057; OR=1.51, 95% CI 1.18-1.95) that is tagged by the rarer “C” allele of 

rs2069762. Similarly, there is a significantly associated, protective haplotype (IL2-TTA, 

Pcorr=0.005; OR=0.67, 95% CI 0.52-0.85) in which all three tag SNPs are present with their 

common alleles. In the IL21 block, there is a risk haplotype (rs2221903*T - rs2055979*A) 

(IL21-TA, Pcorr=0.0046; OR=1.50, 95% CI 1.18-1.92) and a protective haplotype (IL21-TC, 

Pcorr=0.012; OR=0.69, 95% CI 0.55-0.88) (see Table 3). 

Table 3. Haplotype analysis of the IL2-IL21 region on chromosome 4q27 

Haplotype 
Controls 

(%) 
UC cases (%) P Pcorr OR 95% CI 

Block1(IL2): rs2069776 -rs2069772- rs2069762 

TTA 49.3 39.3 0.001 0.005 0.67 0.52-0.85 

TTC 29.5 38.9 0.0012 0.0057 1.51 1.18-1.95 

TCA 12.0 13.1 0.569  1.10 0.77-1.58 

CTA 8.3 7.4 0.585  0.87 0.56-1.36 

Block2(IL21): rs2221903- rs2055979 

TC 54.0 44.8 0.0026 0.0119 0.69 0.55-0.88 

TA 33.8 43.5 
9.0×10-

4 
0.0046 1.50 1.18-1.92 

CC 12.0 11.6 0.8248  0.97 0.67-1.40 

Note: Combined frequency of haplotype presented for each block is >99%. 

P corr: P value after 1×104 permutation testing 
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IL23R associated with extent of disease 

No association was observed between any of the tested SNPs in the IL23R region and UC. We 

did observe association between the rs17375018 within IL23R and the extent of colitis. UC 

patients carrying the “AA” genotype of rs17375018 tended to have a disease limited to the 

rectum.  

ECM1 

No disease association was observed with any of the tested SNPs in the ECM1 gene region at 

the allelic level. While the haplotype of rs3737240*T-rs875514*G- rs13294*A-

rs12028854*G was moderately associated with UC (P=0.0277, OR=1.52, 95% CI 1.04-2.22), 

the association did not withstand correction for multiple testing (Pcorr=0.0756). 

IL10, 3p21 and MYO9B 

No evidence of allelic or genotypic association for IL10 and 3p21 including the MST1 gene 

was observed. On a genotypic level, the TT genotype of SNP rs1545620 in the MYO9B gene 

was moderately associated with UC (P=0.0169, OR=0.29, 95% CI 0.11-0.78) but this did not 

withstand correction for multiple testing (Pcorr=0.5).  

 

DISCUSSION 

Substantial progress in the genetics of UC has thus far established approximately 30 loci 

contributing to disease susceptibility (9, 21, 22). These data, however, mainly come from 

Caucasian UC patients of European descent. Genetic data from other ethnicities are still 

limited. Here, we systematically studied the association of six loci encompassing the genes of 

IL10, IL2/ IL21, MYO9B, ECM1, MST1 and IL23R in UC patients of Han Chinese descent. 

We confirmed the association of the IL2/IL21 gene region with UC in Han Chinese patients 

and due to the different LD structure in the Han Chinese, we suggest that both IL2 and IL21 

might be UC susceptibility genes.  

The findings of genetic association of IBD as well as other autoimmune diseases between 

European and Eastern Asian population are often contradictory. For example, mutations in the 

leucine rich region (LRR) of the CARD15 (NOD2) gene on chromosome 16q12 are strongly 

associated with CD in patients of European descent, but none of the mutations has been 

confirmed in patients from the eastern Asian populations. Moreover, in Asian rheumatoid 

arthritis (RA) patients, a strong and consistent association was found to the PADI4 gene, 

which is a good candidate for RA pathogenesis (23, 24, 25). However, this gene is not 

associated with RA in Europeans (26, 27). On the other hand, the PTPN22 gene, which has 

the strongest hit in European RA patients, is not associated at all in a large Korean dataset 

(28). The interpretation of the different genetic associations found among different ethnic 

groups may depend on two aspects. One is that the disease may be determined by slightly 

different genes in the different ethnic groups although the patients show similar or the same 

phenotypes. Another possibility is that the genetic markers of the genes that are used to test 

for the causal variants are different between ethnic groups. In the latter case, the genetic 

association cannot be found by a simple replication study. 
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By searching the HapMap database for Han Chinese, we found that three out of four UC-

associated variants of the IL2/IL21 gene region identified in European populations 

(rs13151961, rs13119723, rs6822844) are not present in the Han Chinese population, while 

the fourth SNP rs6840987 has a very low frequency (7.8%). We were able to select five tag 

SNPs that captured all the major haplotypes encompassing the IL2/IL21 gene region in the 

Han Chinese. This systematic study design allowed us to capture the maximum genetic 

information from a specific ethnic group by genotyping for a minimal number of SNPs. From 

work on the NOD2 gene, where the three variants strongly associated with European CD 

(C2104T in exon 4, G2722C in exon 8, and 3020insC in exon 11) are not present in Chinese 

and Japanese populations (19, 29). A genetic study focusing on haplotypes may also help to 

define the role of NOD2 in these populations.  

Interestingly, we observed that the IL2/IL21 gene region in the Han Chinese population is not 

in complete LD as the LD blocks encompassing IL2 and IL21 are separated from each other 

(Figure 1), whereas this region in Europeans is in complete LD. This population-based 

difference makes it possible to differentiate the causal gene(s) using our Chinese cohort. 

Remarkably, we detected an independent allelic association in both the IL2 block and IL21 

block, suggesting that both genes are involved in the pathogenesis of UC. A similar situation 

was found in the gene locus containing the UC-associated gene MST1. In Europeans this gene 

is located in a large block of strong LD, but in the Han Chinese, there is a break exactly in the 

MST1 gene, with only very moderate LD between the two blocks (D’=0.21). The ~84 kb 

region in the Han Chinese could be tagged by only a few SNPs. Although we did not confirm 

the disease association of MST1 with our selected tag SNPs, our study demonstrates that 

performing cross-ethnic genetic studies can be a powerful tool in narrowing the search for 

causative mutations. 

Our study recruited 245 UC patients and 300 healthy controls. Due to the low UC incidence 

in Han Chinese, this is thus far the largest UC cohort in China. The limited sample size means 

that our cohort has less power to pick up associations. However, with this sample size, we 

were able to identify strong association signals in both IL2 and IL21 blocks, suggesting that 

the IL2-IL21 signal is a strong one regarding the UC association. Our study did not confirm 

association of the genes IL10, MYO9B, ECM1, MST1 and IL23R with UC. Moderate 

association was found at a genotype level of MYO9B and in one single haplotype of ECM1. A 

larger genetic study would be the next step to further clarify the role of these genes in Han 

Chinese UC patients. 

In conclusion, our study confirms the association of the IL2/IL21 gene region with UC in 

patients of Han Chinese descent, and shows that both IL2 and IL21 are UC susceptibility 

genes. A systematic study design based on specific population n characteristics to perform 

cross-ethnic genetic studies can be a powerful tool in narrowing the search for causative 

mutations. 
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SUPPLEMENTAL MATERIALS 
 

Table S1. Comparison between CEU and CHB for UC-associated variants identified in 

the Caucasian population. 

Chromosome Gene(s) SNP CEU MAF CHB MAF 

4q27 rs6822844 0.203 0 

 rs13151961 0.190 0 

 rs13119723 0.150 0 

 

IL2/IL21 

rs6840978 0.242 0.078 

3p21 MST1 rs3197999 0.233 0.033 

1q32.1 IL10 rs3024505 0.175 0.011 

1p31.2 IL23R rs11209026 0.067 0 

19p31 MYO9B rs1545620 0.452 0.800 

1q21.2 ECM1 rs3737240 0.417 0.200 

  rs13294 0.425 0.200 

CEU: Utah residents with northern and western European ancestry from the CEPH 

(Centre d'Etude du Polymorphisme Humain) collection; CHB: Chinese Han in Beijing, 

China; MAF: minor allele frequency; SNP: single nucleotide polymorphism 

 

 

 

Table S2. Genotype-phenotype analysis of IL23R SNP rs17375018 for extent of disease in 

ulcerative colitis patients. Reported P values were obtained with a 4-df test for allelic 

effect and for genotyping effect. No significant genotype-phenotype associations were 

identified for any other of the SNPs tested. 

Extent of 

disease  

      Allelic frequency 

  G (%)            A (%)       P    

        Genotypic frequency 

GG (%)    GA (%)    AA (%)      P 

Proctitis 49 (14.5) 35 (24.8) 0.002 
17 

(13.5) 

15 

(17.2) 

10 

(37.0) 
0.011 

Left-sided 93 (27.4) 47 (33.3)  
33 

(26.2) 

27 

(31.0) 

10 

(37.0) 
 

Pancolitis 
197 

(58.1) 
59 (41.8)  

76 

(60.3) 

45 

(51.7) 
7 (25.9)  
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