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of PSC was 0.5–1.3 per 100,000 individuals in Western coun-

tries,1,2 whereas no relative information is available in Asian 

countries. The prevalence of PSC was approximately 0.095–

0.13 per 10,000 inhabitants in Asian countries, which is 10-fold 

lower than the prevalence in Western countries.3

Although the exact etiology and pathogenesis of PSC are 

still unknown, several studies have shown an association of 

PSC with certain genetic, environmental, and immunologic 

factors. There is no curative treatment for PSC, and a consider-

able number of patients develop severe clinical sequelae, such 

as portal hypertension, liver cirrhosis, and end-stage liver dis-

ease, eventually requiring liver transplantation (LT). Moreover, 
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Background/Aims: Primary sclerosing cholangitis (PSC) is associated with inflammatory bowel disease (IBD). We aimed to 
evaluate the prevalence, clinical manifestation, and outcomes of PSC in Taiwanese patients with IBD. Methods: This retrospec-
tive study enrolled patients with IBD admitted from January 1, 1996, to December 31, 2018, to National Taiwan University Hos-
pital. A case-matched analysis was performed comparing patients with IBD with and without PSC according to age, sex, and 
time of admission, with ratios of 1:4 and 1:2 in the adult and pediatric groups, respectively. Results: In total, 763 patients with 
IBD were enrolled, 12 of whom were also diagnosed with PSC (1.57%). All these patients had ulcerative colitis (UC). A greater 
incidence of IBD with PSC was observed in younger patients than in older patients. Male sex was a risk factor for PSC in pediat-
ric patients with IBD (P = 0.015); 75% of these patients were diagnosed with PSC along with or after the diagnosis of UC. There 
was no significant difference in colitis extent and severity between the groups; however, a higher proportion of rectal sparing 
was observed in patients with PSC (P = 0.001). There was no significant difference in cancer development between the groups 
(P = 0.679). Conclusions: A 1.57% prevalence of PSC was observed in Taiwanese patients with IBD. The majority of patients 
with IBD and PSC were men and were diagnosed at a younger age. Hence, routine evaluation of biliary enzymes and liver im-
aging is recommended in young male patients with IBD. (Intest Res 2022;20:224-230)
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ORIGINAL ARTICLE

INTRODUCTION

Primary sclerosing cholangitis (PSC) is a chronic disease that 

affects the biliary tract. Progressive inflammation and fibrosis 

cause intrahepatic and extrahepatic bile duct obstruction and 

dilatation. The diagnosis of PSC is based on cholestatic bio-

chemical profile and cholangiography. The annual incidence 
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patients with PSC have a higher lifetime risk of cholangiocar-

cinoma and gall bladder cancer. 

PSC is strongly associated with inflammatory bowel disease 

(IBD), especially ulcerative colitis (UC). Approximately 47%–

76% and 20%–37% of patients with PSC had IBD in Western 

and Asian countries, respectively.1 The proportion of UC was 

over 75% in these cases.4 By contrast, PSC was less commonly 

diagnosed in patients with IBD, occurring in approximately 

2.4%–7.5% of patients with UC and approximately 3% of pa-

tients with Crohn’s disease (CD) in Western countries.4 With 

regard to Asian countries, PSC was identified in 0.3% and 0.2% 

of Korean patients with UC and CD, respectively.5 Approxi-

mately 25% of patients with IBD and PSC developed PSC be-

fore the diagnosis of IBD.6

Patients with IBD and concomitant PSC were characterized 

by pancolitis, backwash ileitis, rectal sparing, and increased 

risk of colorectal cancer (CRC) and cholangiocarcinoma7-9 in 

Western countries, whereas the relationship between PSC and 

IBD was less frequently reported in Asian countries. Previous-

ly, both IBD10 and PSC5,11 were less prevalent in Taiwan as well 

as in overall Asia. Therefore, limited data were available re-

garding PSC and IBD among Asians. With the increasing prev-

alence of IBD in Taiwan in recent decades,10 we sought to eval-

uate possible factors associated with PSC that can aid earlier 

diagnosis of PSC in IBD. Compared with patients with IBD 

and without PSC, those with concomitant IBD and PSC have 

a higher risk of hepatic failure. Earlier identification and prep-

aration for LT might be helpful for improving outcomes in such 

patients. 

METHODS

1. Patients
This retrospective study was conducted to review patients with 

IBD admitted to National Taiwan University Hospital from Jan-

uary 1, 1996, to December 31, 2018. This study was approved 

by the Institutional Review Board of National Taiwan Univer-

sity Hospital (IRB No. 201912236RINC). This study is a retro-

spective study using anonymous clinical data review and so 

informed consent was waived. The International Classification 

of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 

codes were used for the detection of UC (ICD-9-CM code 

556.9) and CD (ICD-9-CM code 555.9). The type of IBD and 

the extent and severity of colitis were recorded. The diagnosis 

of IBD was based on a combination of clinical, endoscopic, 

and histologic features and the exclusion of an infectious etiol-

ogy. The extent of colitis was classified as proctitis (E1), left 

sided (E2), and extensive (E3) in UC12 according to the Mon-

treal classification. The severity of disease (mild, moderate, or 

severe) was determined according to Truelove and Witts cri-

teria.8 Patients with IBD with concomitant PSC were identi-

fied from the radiology information system of National Taiwan 

University Hospital. All types of radiological reports with the 

keyword “sclerosing” and “cholangitis” were searched, and the 

charts of patients who repeatedly underwent computed to-

mography, magnetic resonance imaging, or percutaneous bili-

ary procedures were reviewed. The diagnostic criteria of PSC 

were based on cholestatic biochemical profile and cholangi-

ography. Studies involving patients with IgG4-associated chol-

angitis and secondary causes of sclerosing cholangitis were 

excluded. Clinical information, including demographic data, 

laboratory and pathologic reports, treatment regimens, the 

area involved in PSC, the disease course, and a history of can-

cer or LT, was assessed. A total of 12 patients with concomi-

tant IBD and PSC were identified. Adult patients with IBD and 

PSC were matched with those with IBD but without PSC, as a 

comparison group, with a 1:4 ratio, according to sex, age, and 

time of hospital admission. Because the number of patients in 

the pediatric group (patients aged below 18 years) was small, 

pediatric patients with IBD and PSC were matched with those 

with IBD but without PSC in a 1:2 ratio. Differences in clinical 

information and outcomes between patients with IBD and 

PSC and those with IBD but without PSC were compared.

2. Statistical Analysis
Continuous variables are expressed as the mean ± standard 

deviation. Categorical variables are expressed as the frequen-

cy (percentage). Student t-test was used to compare quantita-

tive variables, and the chi-square statistic or Fisher exact test 

was used to compare categorical variables between the 2 co-

horts. A P-value less than 0.05 was considered statistically sig-

nificant. Statistical analyses were performed using SPSS 11.0 

program (SPSS Inc., Chicago, IL, USA).

RESULTS

1. Demographic Characteristics of Patients with UC 
A total of 763 patients were diagnosed with IBD (380 with CD 

and 383 with UC); 12 of them with UC had concomitant PSC. 

The incidence of PSC was 1.57% in patients with IBD and 3.1% 

in patients with UC. Patients with UC and PSC were signifi-

cantly younger than those with UC but without PSC (median 
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age: 22.5 and 49.0 years, respectively; P = 0.001). Male predom-

inance was noted in both the groups (83.3% and 58.5%, re-

spectively; P = 0.085). After the subgroup analysis of pediatric 

patients with UC, a significantly higher proportion of male pa-

tients was observed in the PSC group than in the non-PSC 

group (100% and 38.2%, respectively; P = 0.015). The demo-

graphics of patients with IBD with and without PSC are sum-

marized in Table 1. The basic characteristics of 12 patients with 

UC and PSC are listed in Table 2. The majority (75%) of these 

patients were diagnosed with PSC along with or after the diag-

nosis of UC. The typical PSC magnetic resonance imaging im-

ages were shown in Supplementary Fig. 1. 

2. �Comparison of Clinical Characteristics between 
Patients with UC with and without PSC

Among the 12 patients who had concomitant UC and PSC, 7 

were adults. They were matched with patients with UC but 

Table 3. Comparison of Clinical Characteristics between Patients 
with UC and PSC and Matched Patients with UC but without PSC

Variable PSC UC 
(n=12)

Non-PSC 
UC (n=38) P-value

Underlying diseases

   Hypertension 1 (8.3) 2 (5.3) 0.696

   Diabetes mellitus 0 2 (5.3) 0.417

   Hyperlipidemia 0 1 (2.6) 0.570

   Coronary artery disease 0 2 (5.3) 0.417

   Chronic kidney disease 1 (8.3) 2 (5.3) 0.696

   HBV carrier 0 0 -

   HCV carrier 0 2 (5.3) 0.404

Colitis location/extent 0.271

   Proctitis 2 (16.7)  4 (10.5)

   Left side colon 1 (8.3) 12 (31.6)

   Extensive  9 (75.0) 22 (57.9)

Rectal sparing  3 (25.0) 0 0.001a 

Backwash ileitis 2/6 (33.3) 2/22 (9.1) 0.133

Disease severity 0.513

   Mild 6 (50.0) 15 (39.5)

   Moderate 2 (16.7) 13 (34.2)

   Severe 4 (33.3) 10 (26.3)

Liver involvement

   Jaundice 6 (50.0) 1 (2.6) <0.001a 

   Liver cirrhosis 5 (41.7) 1 (2.6) 0.001a 

   Hepatic decompensation 3 (25.0) 1 (2.6) 0.013a 

   Transplantation 3 (25.0) 0 0.001a 

Treatment

   UDCA 12 (100) 0 0.001a

   5-ASA 10 (83.3) 38 (100) 0.054

   Steroid  7 (58.3) 20 (52.6) 0.730

   Thiopurine  5 (41.7) 18 (47.4) 0.730

   Anti-TNF-α 0  8 (21.1) 0.083

Cancer 1 (8.3) 3 (7.9) 0.679

Mortality 2 (16.7) 3 (7.9) 0.377

Values are presented as number (%) or number/number (%).
aStatistically significant, P<0.05. Chi-square test was used for categorical 
variables.
UC, ulcerative colitis; PSC, primary sclerosing cholangitis; HBV, hepatitis 
B virus; HCV, hepatitis C virus; UDCA, ursodeoxycholic acid; 5-ASA, 5-amino
salicylic acid, TNF, tumor necrosis factor.

Table 1. Basic Characteristics of Patients with UC and PSC and 
Those with UC but without PSC

Characteristics PSC UC Non-PSC UC P-value

Age (yr)  22.5 (12–27)  49.0 (32–59) 0.001a

Male sex 10/12 (83.3)  217/371 (58.5) 0.085

   Age ≤16 yr 5/5 (100)  13/34 (38.2) 0.015a

   Age >16 yr 5/7 (71.4) 204/337 (60.5) 0.560

Values are presented as median (interquartile) or number/number (%).
aStatistically significant, P<0.05. Fisher exact test was used for small sam
ples, and Student t-test was used for quantitative variables. Chi-square 
test was used for categorical variables. 
PSC, primary sclerosing cholangitis; UC, ulcerative colitis.

Table 2. Basic Characteristics of 12 Patients with IBD (UC) and 
PSC 

Patient  
  No.

Age 
(yr) Sex PSC type Time sequence of IBD 

and PSC diagnosis

  1   3 M IHBD+EHBD At the same time

  2   5 M IHBD+EHBD IBD after PSC

  3   5 M IHBD+EHBD At the same time

  4 12 M IHBD IBD before PSC

  5 15 M IHBD At the same time

  6 21 F IHBD IBD after PSC

  7 24 M IHBD+EHBD IBD before PSC

  8 25 M IHBD+EHBD IBD after PSC

  9 27 M IHBD+EHBD IBD before PSC

10 42 F IHBD+EHBD At the same time

11 62 M IHBD+EHBD IBD before PSC

12 71 M IHBD+EHBD IBD before PSC

IBD, inflammatory bowel disease; UC, ulcerative colitis; PSC, primary sclero
sing cholangitis; M, male; F, female; IHBD, intrahepatic bile duct; EHBD, 
extrahepatic bile duct.
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without PSC according to sex, age, and the year of admission 

as a control group, at a 1:4 ratio in the adult group and 1:2 ratio 

in the pediatric group. Finally, a total of 38 matched patients 

(28 adults and 10 children) with UC were included as controls. 

The clinical characteristics of these patients are listed in Table 

3. Underlying diseases, namely hypertension (8.3% vs. 5.3%, 

P = 0.696), diabetes mellitus (0% vs. 5.3%, P = 0.417), hyperlip-

idemia (0% vs. 2.6%, P = 0.570), coronary artery disease (0% vs. 

5.3%, P = 0.417), chronic kidney disease (8.3% vs. 5.3%, P = 0.696), 

and chronic viral hepatitis, were comparable between the groups 

(all P > 0.05). Moreover, there was no statistical difference in the 

colitis-involved area and disease severity between the groups, 

whereas patients with UC and PSC had higher proportion of 

rectal sparing, compared with patients with UC but without 

PSC (25% and 0%, respectively; P = 0.001). The frequency of 

backwash ileitis did not differ between the 2 groups (33.3% vs. 

9.1%, P = 0.133). However, the endoscope reached the terminal 

ileum in only 28 of 50 patients (6 in the PSC group and 22 in 

the non-PSC group). Furthermore, compared with patients in 

the non-PSC group, those in the PSC group presented more 

severe liver-associated symptoms and imaging findings. Pa-

tients in the PSC group had higher risks of jaundice (50.0% 

and 2.6%, respectively; P < 0.001), liver cirrhosis (41.7% and 

2.6%, respectively; P < 0.001), hepatic decompensation (25.0% 

and 2.6%, respectively; P = 0.013), and requiring LT (25.0% and 

0%, respectively; P = 0.001) than did patients in the non-PSC 

group. Among the 3 patients who received LT for the PSC, 1 

patient passed away 7 years after LT due to septic shock. All of 

them, their UC disease activity were stable during the follow-

up period. With regarding to treatment, all patients with UC 

and PSC received ursodeoxycholic acid (100% vs. 0%, P < 0.001), 

whereas those without PSC did not. Otherwise, the frequency 

of administering 5-aminosalicylic acid (83.3% vs. 100%, P = 0.054), 

steroids (58.3% vs. 52.6%, P = 0.730), thiopurine (41.7% vs. 47.4%, 

P = 0.730), and anti-tumor necrosis factor-α (0% vs. 21.0%, P =  

0.083) did not significantly differ between the groups. Patients 

with UC and PSC did not have a significantly higher risk of 

cancer (8.3% vs. 7.9%, P = 0.679) or higher mortality (16.7% vs. 

7.9%, P = 0.377) than did patients with UC but without PSC. In 

the PSC-UC group, 1 patient developed colon cancer and 2 

patients died (1 patient owing to hepatic failure and the other 

owing to colon cancer). In the non-PSC-UC group, 2 patients 

developed colon cancer and 1 patient developed acute my-

eloid leukemia. Three patients died (1 owing to HCV-related 

hepatic failure, 1 owing to colon cancer, and 1 owing to pneu-

monia), all of whom were aged over 60 years. The mortality 

rate did not significantly differ between the pediatric and adult 

groups (8.6% vs. 13.3%, P = 0.629).

3. �Comparison of Laboratory Characteristics between 
Patients with and without PSC

Compared with patients with UC but without PSC, those with 

UC and PSC had higher levels of serum total bilirubin (0.54 

and 1.26 mg/dL, respectively; P = 0.001), alanine aminotrans-

ferase (12 and 73 U/L, respectively; P < 0.001), alkaline phos-

phatase (75.5 and 275.5 U/L, respectively; P < 0.001), γ-glutamyl 

transpeptidase (24.5 and 165 U/L, respectively; P = 0.005), and 

prothrombin time (10.9 and 11.4 seconds, respectively; P = 0.042). 

Furthermore, the hemoglobin level was significantly lower in 

the PSC-UC group than in the non-PSC-UC group (10.6 and 

12.4 g/dL, respectively; P = 0.002). The relevant data are listed 

in Table 4. 

DISCUSSION

In this hospital-based cohort study, 1.57% prevalence of PSC 

was observed among Taiwanese patients with IBD; the preva-

lence was 3.1% in patients with UC and 0% in those with CD. 

Thus, all these IBD patients were diagnosed with UC. This find-

ing is compatible with that of our previously published nation-

wide population-based study that showed a 1.6% prevalence 

Table 4. Comparison of Laboratory Data between Patients with 
UC and PSC and Matched Patients with UC but without PSC 

Parameter PSC UC 
(n=12)

Non-PSC UC 
(n=38) P-value

WBC (×103/μL) 6,145±2,698 6,800±3,493 0.956

Hb (g/dL) 10.60±1.92 12.40±2.15 0.002a

T-Bil (mg/dL) 1.26±3.40 0.54±0.52 0.001a

ALT (U/L) 73.00±172.40 12.00±16.59 <0.001a

ALP (U/L) 275.50±231.50 75.50±99.00 <0.001a

γ-GT (U/L) 165.00±111.70 24.50±108.10 0.005a

PT (sec) 11.40±5.36 10.90±1.01 0.042a

Alb (g/dL) 3.65±0.53 4.25±1.31 0.092

Cre (mg/dL) 0.60±2.10 0.75±0.44 0.246

CRP (mg/dL) 1.51±1.92 0.29±2.70 0.626

Value are presented as mean±standard deviation.
aStatistically significant, P<0.05. Student t-test was used for quantitative 
variables.
UC, ulcerative colitis; PSC, primary sclerosing cholangitis; WBC, white 
blood cells; Hb, hemoglobin; T-Bil, total bilirubin; ALT, alanine aminotrans
ferase; ALP, alkaline phosphatase; γ-GT, gamma-glutamyl transpeptidase; 
PT, prothrombin time; Alb, albumin; Cre, creatinine; CRP, C-reactive protein.
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of cholangitis in Taiwanese patients with IBD.13 The prevalence 

of PSC in Indian patients with UC and CD was 0.4% and 0%, 

respectively,14 and that in Korean patients was 0.3% and 0.2%, 

respectively.5 Meanwhile, 2.4% to 7.5% of patients with UC were 

diagnosed with PSC in Western countries.4 The lower preva-

lence of PSC along with IBD in Asian countries than in West-

ern countries may be attributed to underdiagnosis; alterna-

tively, the prevalence could have actually been low. To the best 

of our knowledge, PSC was more common among patients 

with IBD in Taiwan than in other Asian countries. 

We observed that patients with IBD and PSC were much 

younger than those with IBD but without PSC; in addition, 

men were more likely to develop PSC, especially in the pediat-

ric group. Male predominance of PSC in children and adoles-

cents was previously reported.15 According to Vavricka et al.,6 

25% of patients with IBD and PSC developed PSC before the 

diagnosis of IBD, which indicates that in the majority of cases, 

PSC would be diagnosed after the diagnosis of IBD. Our re-

sults also demonstrated that in 25% of patients, PSC was diag-

nosed before IBD, in 33% of patients, PSC and IBD were si-

multaneously diagnosed, and in 42% of patients, PSC was di-

agnosed after IBD. Interestingly, in the majority of pediatric 

patients (60%), PSC and UC were simultaneously diagnosed. 

Our study also revealed that patients with UC and PSC had a 

higher risk of liver decompensation and increased require-

ment for LT. Therefore, routine survey and regular follow-up of 

liver and biliary profile function are recommended in pediat-

ric male patients with IBD for early diagnosis and accurate 

management of PSC. 

Our data demonstrated that underlying systemic disease or 

the extent or severity of colitis did not significantly differ be-

tween the PSC-UC and non-PSC-UC groups. Compared with 

patients with IBD alone, those with IBD and PSC have been 

reported to show predominant extensive colitis.16,17 Even in 

the current study, patients with IBD and PSC presented with 

more extensive colitis (75%). Approximately 57.9% of patients 

in our matched control group presented with extensive colitis, 

whereas another hospital-based study conducted in Taiwan 

demonstrated that left-sided colitis was the predominant dis-

ease (42.7%), followed by extensive colitis (39.1%), in patients 

with UC.18 There was no difference in the area of colitis between 

the 2 patient groups in this study, which may be attributed to 

the fact that our control group patients had more extensive 

colitis, as our hospital was a referral center for this condition. 

More rectal-sparing type (RST) UC was identified in our PSC 

group than in the non-PSC group (25% and 0%, respectively; 

P = 0.001). In the study conducted by Park et al.,19 RST was de-

tected in 3.3% of Korean patients with UC. RST was a relative 

disease status and could develop during disease progression.20 

Currently, it is well established that RST UC is associated with 

PSC.21 Backwash ileitis was also reported as a distinct pheno-

type of patients with IBD and PSC.22 In our study, although the 

proportion of ileitis seems higher in the group of patients with 

PSC, there was no statistical difference between the groups as 

terminal ileum intubation was achieved only in 28 patients 

(56%). Complete ileocolonoscopy was recommended for all 

patients with an initial diagnosis of IBD. 

Compared with patients with UC but without PSC, those 

with PSC had higher levels of bilirubin, liver enzymes, biliary 

enzymes, and prothrombin time and a lower level of hemo-

globin. The majority of these laboratory profiles were associat-

ed with liver reserve and could be prognostic factors for he-

patic failure. Thus, it is reasonable that these patients with PSC 

had higher risks of liver cirrhosis and hepatic failure and were 

more likely to require LT.

In the PSC-UC group, 1 patient developed colon cancer, 

whereas in the non-PSC-UC group, 2 patients developed co-

lon cancer. UC was associated with a 2- to 4-fold increased 

risk of CRC.23 Compared with patients with IBD alone, those 

with IBD and PSC had an increased risk of CRC (odds ratio, 

3.41; 95% confidence interval, 2.13–5.48).24 The low rate of 

cancer in the PSC-UC group might be attributed to the small 

number of patients in this group. We recommend annual sur-

veillance colonoscopy for patients with IBD and PSC accord-

ing to guidelines.25 

This study has some limitations. First, this was a retrospec-

tive study. Although we speculated that data regarding com-

prehensive laboratory studies would be available for hospital-

ized patients, not all patients had complete laboratory profiles 

or underwent cholangiography; hence, the prevalence of PSC 

might have been underestimated. Second, owing to the limit-

ed number of pediatric patients with IBD, the ratio of the PSC 

group to the control group was 1:2. The small patient number 

also led to a nonsignificant statistical result. Despite these lim-

itations, the findings of this study help understand the charac-

teristics of PSC concomitant with IBD in patients from Asian 

countries. 

In conclusion, 1.57% prevalence of PSC was observed in 

Taiwanese patients with IBD, which was the highest in Asia. 

Pediatric male patients with UC had a higher risk of PSC. In 

the majority of patients, PSC was diagnosed along with or af-

ter IBD. Compared with patients with UC but without PSC, 
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those with UC and PSC had higher levels of liver and biliary 

enzymes and higher risks of liver cirrhosis and hepatic failure. 

Routine survey and regular follow-up of hepatic and biliary 

profile function are recommended in pediatric male patients 

with IBD for early diagnosis and proper management of PSC 

to improve the outcomes of these patients. 
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Supplementary Fig. 1. Images of a 24-year-old man with ulcerative colitis and primary sclerosing cholangitis. (A) Axial T2-weighted 
magnetic resonance imaging with fat suppression shows dilated bilateral intrahepatic bile ducts (arrows) with stenosis at hepatic hilum. 
(B) Coronal thick slab magnetic resonance cholangiopancreatography shows dilated bilateral intrahepatic bile ducts (arrows) with steno-
sis at hepatic hilum. There is also a segmental narrowing of the common bile duct (arrowhead).
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See “Association of young age and male sex with primary sclerosing cholangitis in Taiwanese patients with inflam-
matory bowel disease ” on pages 213-230.


