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Prevalence and Outcomes of Primary Sclerosing Cholangitis in Inflammatory Bowel Disease:

A Multinational Study across Asia
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v' Among 51,314 IBD patients, 474 had PSC (0.92%), with a prevalence of 1.4% in UC and 0.13% in CD.
v' Among Asian PSC-IBD patients, 9.1% developed colorectal neoplasia, 7.2% developed CCA, 24% underwent LT, and 16% died.

Clinical Gastroenterology
v' PSC appears less prevalent and associated with comparable or potentially more favorable outcomes in Asian than in Western cohorts.

and Hepatology

BACKGROUND & AIMS:

METHODS:

RESULTS:

CONCLUSIONS:

Primary sclerosing cholangitis (PSC) frequently coexists with inflammatory bowel disease
(IBD). PSC is a progressive disease that may lead to end-stage liver failure requiring liver
transplantation (LT). Although PSC-IBD has been extensively studied in Western populations,
data from Asia remain limited. We conducted an international multicenter study across Asia to
investigate the prevalence of PSC in IBD patients and evaluate its impact on clinical outcomes.

This retrospective cohort study included patients with IBD from 25 hospitals in 6 Asian
countries. The primary endpoint was the prevalence of PSC in patients with IBD. The sec-
ondary endpoints included the incidence of colorectal neoplasia and IBD-related surgery
following IBD diagnosis, and the occurrence of cholangiocarcinoma, LT, and death after PSC
diagnosis among patients with PSC-IBD. Temporal trends were assessed across 5 diagnostic
eras of PSC.

Among 51,314 patients with IBD, 474 had PSC (0.92%), with a prevalence of 1.4% in ulcerative
colitis and 0.13% in Crohn’s disease. Among 375 Asian patients with PSC-IBD, 9.1% developed
colorectal neoplasia, 7.2% developed cholangiocarcinoma, 24% underwent LT, and 16% died.
In more recent diagnostic eras, patients presented with fewer symptoms, lower alkaline
phosphatase levels, and better liver function scores. The use of magnetic resonance chol-
angiopancreatography has increased over time. Symptomatic PSC and low serum albumin were
significantly associated with a shorter time to LT, which was significantly longer in recent eras
(P = .016).

PSC is less prevalent among Asian patients with IBD than in Western populations. The
increased use of magnetic resonance cholangiopancreatography may enable earlier detection,
contributing to milder disease severity and improved clinical outcomes in recent years.
umin.ac.jp, Number UMIN000054487.
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nflammatory bowel disease (IBD), including ul-

I cerative colitis (UC) and Crohn’s disease (CD), is an
immune-mediated inflammatory disease of the gastroin-
testinal tract." Approximately one-third of patients with
IBD develop extraintestinal manifestations involving
other organs.” Primary sclerosing cholangitis (PSC) is a
chronic and progressive cholestatic disease affecting the
intra- and/or extrahepatic bile ducts, often characterized
by the formation of concentric fibrotic layers—referred
to as an “onion skin” pattern—surrounding the

cholangiocyte lining.” The natural course of PSC is typi-
cally progressive, evolving from biliary fibrosis to liver
cirrhosis and, ultimately, end-stage liver disease that
often necessitates liver transplantation (LT).?

PSC frequently coexists with IBD, and its pathogenesis
is thought to involve genetic susceptibility, impaired bile
acid homeostasis, and gut microbiota dysbiosis." A sys-
tematic review and meta-analysis estimated the pooled
prevalence of PSC to be 2.16% among patients with IBD,
with 2.47% in those with UC and 0.96% in those with CD.
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Notably, the prevalence in Southeast Asia was particularly
low—0.60% in IBD, 0.67% in UC, and 0.16% in CD.°
Consistently, retrospective cohort studies from India,®
Korea,” Taiwan,” and Japan’ have reported a substantially
lower prevalence of PSC among patients with IBD in Asia
than in Western countries, highlighting potential
geographic and clinical differences in the PSC-IBD
phenotype.

Patients with PSC-IBD exhibit distinct disease phe-
notypes and clinical courses. For instance, they
frequently present with endoscopic findings such as
rectal sparing, backwash ileitis, and right-sided colitis."’
Furthermore, the risks of colorectal neoplasia, chol-
angiocarcinoma (CCA), and all-cause mortality are
significantly higher in patients with PSC-IBD than in
those with IBD alone.”’ ** To improve survival outcomes
and guide timely LT, several prognostic scoring systems,
including the Child-Pugh Score,"* Model for End-Stage
Liver Disease (MELD) score,’® and revised Mayo Risk
Score for PSC,*° have been developed to estimate LT-free
survival and mortality risk in patients with PSC.

However, most studies on PSC-IBD have been con-
ducted in Western countries,5 whereas research on
Asian populations—particularly in East Asia—remains
limited. To improve clinical outcomes and establish
region-specific guidelines, a deeper understanding of the
epidemiology and clinical characteristics of PSC-IBD in
Asian patients is essential. Therefore, we conducted an
international multicenter study to investigate the prev-
alence of PSC among patients with IBD across Asia and
to assess its impact on clinical outcomes in patients with
PSC-IBD.

Methods

The Epidemiology Committee of the Asian Organization
for Crohn’s and Colitis (AOCC) distributed a notice
regarding this study to all AOCC members. Prevalence and
individual-level data were collected from all participating
institutions, each of which obtained ethical approval for
this study from their respective Institutional Review
Boards (IRB) (Supplementary Table 1). In accordance with
institutional ethical policies in mainland China, individual-
level data were not shared. Instead, aggregated prevalence
data were used, based on their own IRB-approved studies
reported as abstracts at AOCC2025 (Abstract Numbers
005-05, PO-055, and PE-124). The study was conducted in
accordance with the Declaration of Helsinki. Because the
research involved a retrospective analysis of existing
clinical data without the collection of new samples, the
ethics committees approved the use of an opt-out consent
approach and waived the requirement for written
informed consent. This study was registered with the
University Hospital Medical Information Network (UMIN)
Center (UMIN000054487).

The primary endpoint was the prevalence of PSC
among patients with IBD in participating Asian hospitals.
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What You Need to Know

Background

Primary sclerosing cholangitis (PSC) is a progressive
liver disease that frequently coexists with inflam-
matory bowel disease (IBD), yet large-scale data
from Asian populations have been limited.

Findings

This multinational study is the first to characterize
PSC-IBD across Asia, identifying a lower prevalence
of PSC among patients with IBD (0.92%) and
potentially more favorable clinical outcomes
compared with Western populations.

Implications for patient care

Our findings support surveillance using magnetic
resonance cholangiopancreatography in IBD, as
early PSC detection may delay disease progression
and improve outcomes, highlighting the need for
region-specific, evidence-based PSC-IBD management.

The diagnosis of PSC was based on biochemical evidence
of cholestasis (eg, elevated alkaline phosphatase [ALP])
and cholangiographic findings of strictures and/or ecta-
sias in the intrahepatic and/or extrahepatic bile
ducts.>"”

The secondary endpoints included the incidence of
colorectal neoplasia and IBD-related surgery (eg, total
colectomy or other types of intestinal resection for IBD)
after IBD diagnosis, as well as the occurrence of CCA, LT,
and death following PSC diagnosis in patients with PSC-
IBD. The inclusion criteria for this analysis were Asian
patients with PSC-IBD aged >16 years with an available
dataset. Colorectal neoplasia was defined as any
dysplasia or carcinoma arising from an area with cur-
rent or prior mucosal inflammation due to IBD, or
exhibiting pathological features suggestive of IBD-
associated neoplasia. Sporadic neoplasia, defined as
neoplasia arising from areas without any evidence of
current or past inflammation or explicitly described as
sporadic in the pathology report, was excluded.'® To
evaluate the characteristics of IBD or PSC by year of
diagnosis, the diagnostic era was categorized into 5
periods: Era 1 (before July 1, 2005) and 4 subsequent 5-
year intervals, with Era 5 (July 1, 2020, to June 30, 2025)
representing the most recent period.

We conducted a retrospective chart review using
medical records, and the following variables were
included in our datasheet: dates of birth and diagnosis of
IBD and PSC, sex, race, country, most recent body mass
index, history of smoking and alcohol use, family history
of IBD, liver biopsy results, and current or past use of
medications for IBD and PSC. The IBD phenotype based
on the Montreal Classification,"” endoscopic phenotypes
(eg, rectal sparing, right-sided colitis, and backwash
ileitis),10 PSC disease location, presence of cirrhosis, and
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extraintestinal manifestations (eg, arthritis, uveitis,
pyoderma gangrenosum, and erythema nodosum), were
determined based on representative findings over the
clinical course. The following variables were assessed
based on data obtained at the time of PSC diagnosis:
liver function tests and components used in established
prognostic scoring systems (eg, Child-Pugh Score,'*
MELD,"* and revised Mayo Risk Score for PSC'®), kidney
function, PSC-related symptoms (eg, abdominal pain,
fever, and jaundice), and imaging modalities used for
PSC diagnosis.

Data were analyzed using standard statistical
methods. Continuous variables are presented as medians
with interquartile ranges (IQRs), and group comparisons
were conducted using the Kruskal-Wallis or x? test, as
appropriate. Kaplan-Meier (KM) curves were constructed
from the date of PSC diagnosis to the date of each
outcome, and survival estimates were compared using
the log-rank test. Data were censored at the date of the
patient’s last follow-up. Multivariate analysis for the risk
of CCA, LT, or death was performed using the Cox pro-
portional hazards model, including variables identified in
the univariate analysis (P < .10), with preference given to
those with the smallest P values and minimal correlation
between covariates. Established prognostic scoring sys-
tems were not included in the model to avoid redundancy
in their component variables. To assess the robustness of
the findings, 2 sensitivity analyses were performed using
the same set of covariates: (1) a Cox model with cluster-
robust standard errors (SEs) by country to account for
potential heterogeneity across sites, and (2) a Fine-Gray
competing risk model to estimate subdistribution haz-
ard ratios (HRs), considering CCA, LT, and death as
competing events.

All statistical analyses were performed using R soft-
ware (version 4.2.1). Cox models were fitted using the
coxph function from the survival package, with country-
level clustering specified through the cluster option. KM
curves were plotted using the survminer package, and
the Fine-Gray competing risk model was implemented
with the crr function from the cmprsk package.

Results

Prevalence of PSC Among Patients With IBD in
Asian Hospitals

We evaluated the data from 25 hospitals across 6
countries in Asia. Among 51,314 patients with IBD, 474
cases of PSC were identified, yielding an overall preva-
lence of 0.92%. The highest prevalence was observed in
Mainland China (2.3%), followed by Malaysia (1.5%)
and Japan (1.3%). Among 32,617 patients with UC, 450
(1.4%) had PSC, whereas 26 (0.13%) of 19,636 patients
with CD had PSC (Table 1; Supplementary Table 1;
Supplementary Figure 1). Excluding one center that
evaluated only patients with CD, the dataset comprising
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centers with complete UC and CD denominators is
summarized in Supplementary Table 2. Among 51,314
patients with IBD, 474 cases of PSC were identified (450
PSC-UC and 24 PSC-CD), yielding an overall prevalence
0of 0.92% (1.4% in UC and 0.13% in CD).

Clinical Characteristics of IBD in Asian Patients
With PSC-IBD

To evaluate the clinical characteristics of PSC-IBD in
Asian patients, we included 375 eligible individuals with
available clinical data for this analysis (356 with PSC-UC
and 19 with PSC-CD) (Supplementary Table 1;
Supplementary Figure 2). The diagnoses of PSC and
IBD were made between 1979 and 2025.

The median age at IBD diagnosis was 29 years (IQR,
20-43 years), and the median disease duration of IBD,
which was equivalent to the follow-up duration after
IBD diagnosis, was 9 years (IQR, 5-15 years) in PSC-IBD,
8 years (IQR, 5-14 years) in PSC-UC, and 13 years (IQR,
9-20 years) in PSC-CD. The median interval between
IBD and PSC diagnoses was 1.1 years (IQR, 0.1-6.0
years), with 55% of patients diagnosed with IBD before
PSC and 11% diagnosed with IBD at the time of PSC
diagnosis. The proportions of current smokers and
alcohol drinkers were 4.8% and 9.1%, respectively.
Arthritis was the most common extraintestinal mani-
festation (4.1%) (Table 2).

The most common indication for colonoscopy at the
time of IBD diagnosis was the presence of symptoms
suggestive of IBD (72% of patients). Among patients
with PSC-UC, extensive colitis was dominant (93%), and
the frequencies of backwash ileitis, rectal sparing, and
right-sided dominant colitis were 26%, 35%, and 38%,
respectively. Among patients with PSC-CD, ileocolonic
involvement was the most common (50%), with stric-
turing and penetrating phenotypes observed in 42% and
26% of patients, respectively. Exposure to advanced
therapies was documented in 20% of the overall cohort
(19% for PSC-UC and 42% for PSC-CD) (Table 2;
Supplementary Table 3).

Analysis by diagnostic era revealed that the age at
IBD diagnosis significantly increased over time, whereas
the interval between IBD and PSC diagnoses became
shorter. In terms of the indication for colonoscopy at the
time of IBD diagnosis, the proportion of cases under-
going screening colonoscopy due to PSC diagnosis
significantly increased from Era 1 (5.6%) to Era 5 (37%)
(Supplementary Table 4).

Clinical Characteristics of PSC in Asian
Patients With PSC-IBD

The median age at PSC diagnosis was 32 years (IQR,
22-44 years), and the median disease duration of PSC,
which was equivalent to the follow-up duration after
PSC diagnosis, was 7 years (IQR, 3-12 years) in PSC-IBD,
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Table 1. Prevalence of PSC Among Patients With IBD in Asian Hospitals

PSC PSC PSC
No. Total Total Total PSC-UC, Total PSC-CD, among among among
Country facilities I1BD, n PSC, n UC, n n CD,n n IBD, % UC, % CD, %
Japan 9 20,053 268 13,705 259 6348 9 1.30 1.90 0.14
Korea 6 22,513 120 13,332 118 9181 2 0.53 0.89 0.022
Mainland China 3 955 22 618 19 1276 5 2.30 3.10 0.39
Hong Kong, China 3 1965 18 1214 12 751 6 0.92 0.99 0.80
Taiwan 2 3490 21 2318 21 1172 0 0.60 0.91 0.00
India 1 1747 16 1127 14 620 2 0.92 1.20 0.32
Malaysia 1 591 9 303 7 288 2 1.50 2.30 0.69
Total 25 51,314 474 32,617 450 19,636 26 0.92 1.40 0.13

CD, Crohn’s disease; IBD, inflammatory bowel disease; PSC, primary sclerosing cholangitis; UC, ulcerative colitis.
@0ne facility reported only PSC prevalence among CD (2/939); excluded from total IBD and PSC case counts.

7 years (IQR, 3-12 years) in PSC-UC, and 8 years (IQR,
2-12 years) in PSC-CD. At the time of diagnosis, the
median values for ALP, albumin, and total bilirubin were
331 U/L (IQR, 162-704 U/L), 3.9 g/dL (IQR, 3.5-4.3 g/
dL), and 0.80 mg/dL (IQR, 0.50-1.5 mg/dL), respec-
tively. Forty percent of patients presented with symp-
toms such as abdominal pain, fever, and jaundice (ie,
symptomatic PSC). The median liver function scores at
PSC diagnosis were 5 (IQR, 5-6) for the Child-Pugh
Score, 7 (IQR, 6-9) for the MELD score, and —0.26
(IQR, —0.94 to 0.61) for the Mayo Risk Score for PSC.
During follow-up, 34% of patients developed cirrhosis
(Table 3).

Magnetic  resonance  cholangiopancreatography
(MRCP) was the most commonly used imaging modality
for PSC diagnosis (76% of cases). The most prevalent
disease distribution was involvement of both the intra-
hepatic and extrahepatic bile ducts (51%). Liver biopsy
was performed in 46% of patients, and onion-skin le-
sions were identified in 17%. Intervention with endo-
scopic retrograde cholangiopancreatography (ERCP) for
biliary stricture was performed in 37% of patients. At
the time of the study, ursodeoxycholic acid and bezafi-
brate were being administered to 80% and 12% of pa-
tients, respectively (Table 3).

Analysis by diagnostic era showed that the age at PSC
diagnosis significantly increased over time, whereas the
interval between PSC and IBD diagnoses became
shorter. Notably, the proportion of patients with symp-
tomatic PSC was significantly lower in the more recent
diagnostic eras than in the earlier eras. Serum ALP levels
and liver function scores were also significantly lower in
the recently diagnosed cases. There was a significant
shift toward MRCP for PSC diagnosis in recent eras,
whereas ERCP was more commonly used in the past
(Supplementary Table 5), suggesting that the use of
MRCP may facilitate the earlier detection of PSC with
milder disease activity.

Clinical Endpoints of IBD and PSC in Asian
Patients With PSC-IBD

Although no cases of colorectal neoplasia were
observed in patients with PSC-CD, 9.6% of patients with
PSC-UC developed colorectal neoplasia (UC-associated
neoplasia; UCAN). KM analysis showed that the 10-year
colorectal neoplasia-free survival rate after the diag-
nosis of IBD was 93.9% (95% confidence interval [CI],
90.8%-97.1%) (Supplementary Figure 34). IBD-related
surgery was performed in 12% of patients overall—
10% in the PSC-UC group and 47% in the PSC-CD
group. The 10-year IBD-related surgery-free survival
rate following IBD diagnosis was 90.1% (95% CI,
86.4%-94.0%) (Supplementary Figure 3B). Among
patients with PSC-UC who underwent surgery, the most
common indication was UCAN (57%), and nearly 70%
underwent total colectomy. In patients with PSC-CD who
required surgery, one had small intestinal cancer, and
nearly 70% underwent intestinal resection other than
total colectomy (Table 4).

CCA developed in 7.2% of patients with PSC-IBD (n =
27), with a rate of 7.6% in PSC-UC and 0% in PSC-CD.
The intrahepatic bile ducts were the most commonly
involved (48%), and approximately one-half of the pa-
tients (52%) were deemed operable (Table 4). The KM
curve demonstrated a 10-year CCA-free survival rate of
93.3% (95% CI, 90.0%-96.7%) following PSC diagnosis
(Figure 14). The time to CCA development was signifi-
cantly shorter in patients diagnosed in more recent eras
than in those diagnosed in earlier eras (P = .016)
(Figure 1B). In the Cox proportional hazards model,
older age at PSC diagnosis showed a trend toward a
shorter time to CCA development (P = .058) (Table 5;
Supplementary Table 6), whereas sensitivity analysis
using cluster-robust SEs demonstrated that older age at
PSC diagnosis was significantly associated with a shorter
time to CCA development (P < .001) (Supplementary
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Table 2. Clinical Characteristics of IBD in Asian Patients With PSC-IBD

Variables N N = 375 UC, n = 356 CD,n=19
Sex 375

Male 250 (67) 240 (67) 10 (53)

Female 125 (33) 116 (33) 9 (47)
Body mass index (most recent), kg/m? 325 20.7 (18.8-23.1) 20.7 (18.8-23.1) 20.7 (20.2-22.7)
Type of IBD 375

uc 356 (95)

CDh 19 (6.1)
Age at IBD diagnosis, y 367 29 (20-43) 29 (20-43) 29 (15-36)
Disease duration of IBD, y 361 9 (5-15) 8 (5-14) 13 (9-20)
Interval between PSC and IBD diagnosis, y 363 1.1 (0.1-6.0) 1.0 (0.1-5.9) 2.2 (0.4-9.7)
Order of diagnosis 363

PSC diagnosed before IBD 126 (35) 124 (36) 2 (11)

IBD diagnosed before PSC 198 (55) 182 (53) 16 (84)

IBD diagnosed at PSC diagnosis 39 (11) 38 (11) 1(5.3)
Smoking 354

Never 294 (83) 278 (83) 16 (84)

Former 43 (12) 41 (12) 2 (11)

Current 17 (4.8) 16 (4.8) 1 (5.3)
Alcohol 340

Never 264 (78) 251 (78) 13 (76)

Former 45 (13) 43 (13) 2(12)

Current 31 (9.1) 29 (9.0 2 (12)
Family history of IBD 327 11 (3.4) 11 (3.6) 0 (0)
Extraintestinal manifestation 370

Arthritis 15 (4.1) 13 (3.7) 2 (11)

Uveitis 0(0) 0 (0) 0 (0)

Erythema nodosum 9 (2.4) 9 (2.6) 0 (0)

Pyoderma gangrenosum 1(0.3) 1(0.3) 0 (0)
Indication for colonoscopy at the diagnosis of IBD 327

Symptoms suggestive of IBD 235 (72) 221 (71) 14 (93)

Screening colonoscopy (due to PSC diagnosis) 80 (24) 79 (25) 1(6.7)

Others 12 (8.7) 12 (3.8) 0 (0)
Disease extent (UC) 333

Proctitis 7 (2.1) 7 (2.1) NA

Left-sided colitis 16 (4.8) 16 (4.8) NA

Extensive colitis 310 (93) 310 (93) NA
Backwash ileitis (UC) 318 82 (26) 82 (26) NA
Rectal sparing (UC) 319 111 (35) 111 (35) NA
Right-sided colitis (UC) 329 124 (38) 124 (38) NA
Disease location (CD) 18

lleal disease 4 (22) NA 4 (22)

Colonic disease 5 (28) NA 5 (28)

lleocolonic disease 9 (50) NA 9 (50)
Isolated upper disease (CD) 18 2 (11) NA 2 (11)
Stricturing disease (CD) 19 8 (42) NA 8 (42)
Penetrating disease (CD) 19 5 (26) NA 5 (26)
Perianal disease (CD) 19 5 (26) NA 5 (26)
Biologic/Janus kinase inhibitor exposure 372 74 (20) 66 (19) 8 (42)

NOTE. Data are presented as number (%) or median (interquartile range).
CD, Crohn’s disease; IBD, inflammatory bowel disease; NA, not applicable; PSC, primary sclerosing cholangitis; UC, ulcerative colitis.
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Table 3. Clinical Characteristics of PSC in Asian Patients With PSC-IBD

PSC in IBD Across Asia

Variables N N = 375 UC, n = 356 CD,n=19
Age at PSC diagnosis, y 366 32 (22-44) 32 (22-44) 3 (23-51)
Disease duration of PSC, y 360 7 (3-12) 7 (3-12) 8 (2-12)
AST, U/L 283 51 (28-98) 51 (29-99) 4 (24-52)
ALT, U/L 296 60 (29-129) 61 (30-130) 3 (13-77)
ALP, U/L 296 331 (162-704) 346 (170-710) 174 (90-332)
Total bilirubin, mg/dL 293 0.80 (0.50-1.50) 0.80 (0.50-1.50) 0.70 (0.46-1.81)
v-GT, U/L 281 239 (91-428) 239 (91-430) 165 (80-376)
CRP, mg/dL 264 0.36 (0.10-1.27) 0.34 (0.10-1.24) 0.51 (0.25-1.23)
Albumin, g/dL 292 3.90 (3.50-4.30) 3.90 (3.50-4.30) 4.00 (3.50-4.50)
PT-INR 241 1.01 (0.96-1.08) 1.01 (0.96-1.08) 0.95 (0.90-1.14)
Creatinine at the diagnosis of PSC, mg/dL 286 0.74 (0.60-0.84) 0.74 (0.60-0.84) 0.74 (0.59-0.87)
PSC-related symptoms at the diagnosis of PSC 337

Asymptomatic PSC 202 (60) 189 (59) 13 (72)

Symptomatic PSC 135 (40) 130 (41) 5 (28)
Coma at the diagnosis of PSC 337 2 (0.6) 2 (0.6) 0 (0)
Ascites at the diagnosis of PSC 309 9 (2.9) 9 (3.1) 0 (0)
Variceal bleeding history at the diagnosis of PSC 336 4(1.2) 4(1.3) 0 (0)
MELD score 239 7 (6-9) 7 (6-9) 7.5 (6-10.5)
Mayo risk score for PSC 275 —0.26 (—0.94 to 0.61) —0.26 (—0.92 to 0.61) —0.51 (—1.58 to 0.13)
Child-Pugh score 228 5 (5-6) 5 (5-6) 6 (5-6)
Child-Pugh classification 228

Class A 181 (79) 175 (80) 6 (75)

Class B 43 (19) 42 (19) 1(13)

Class C 4(1.8) 3(1.4) 1(13)
PSC imaging at the diagnosis of PSC 332

MRCP 173 (562) 164 (52) 9 (53)

ERCP 68 (20) 63 (20) 5 (29)

Both MRCP and ERCP 80 (24) 78 (25) 2 (12)

Others 11 (8.3) 10 (3.2 1 (5.9)
PSC disease location 358

Intrahepatic bile ducts 148 (41) 138 (41) 10 (56)

Extrahepatic bile ducts 26 (7.3) 24 (7.1) 2 (11)

Both 184 (51) 178 (52) 6 (33)
Intervention with ERCP for biliary stricture 375 138 (37) 133 (37) 5 (26)
Liver biopsy 325 148 (46) 140 (45) 8 (47)
Onion skin lesion on liver biopsy 148 25 (17) 23 (16) 2 (25)
Ursodeoxycholic acid 364

Current 290 (80) 281 (81) 9 (47)

None 35 (9.6) 29 (8.4) 6 (32)

Past 39 (11) 35 (10) 4 (21)
Bezafibrate 366

Current 45 (12) 45 (13) 0 (0)

None 302 (83) 284 (82) 18 (95)

Past 19 (5.2) 18 (5.2) 1 (5.3)
Cirrhosis 351 118 (34) 113 (33) 5 (38)

NOTE. Data are presented as number (%) or median (interquartile range). Liver function parameters at PSC diagnosis.

ALT, alanine aminotransferase; ALP, alkaline phosphatase; AST, aspartate aminotransferase; CD, Crohn’s disease; CRP, C-reactive protein; ERCP, Endoscopic
retrograde cholangiopancreatography; y-GT, gamma-glutamyl transferase; IBD, inflammatory bowel disease; MELD, Model for End-stage Liver Disease; MRCP,
magnetic resonance cholangiopancreatography; PSC, primary sclerosing cholangitis; PT-INR, prothrombin time/international normalized ratio; UC, ulcerative colitis.
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Table 4. Clinical Outcomes of IBD and PSC in Asian Patients With PSC-IBD

Variables N N =375 UC, n = 356 CD,n=19
IBD outcomes
Colorectal neoplasia 375 34 (9.1) 34 (9.6) 0 (0)
Surgery for IBD 375 46 (12) 37 (10) 9 (47)
Indication for IBD surgery 46
Cancer/dysplasia 22 (48) (57) 1(11)
Others 24 (52) 16 (43) 8 (89
Surgery type for IBD 46
Total colectomy 27 (59) 25 (68) 2 (22)
Intestinal resection excluding total colectomy 16 (35) 10 (27) 6 (67)
Others 3 (6.5) 2 (5.4) 1(11)
PSC outcomes
Cholangiocarcinoma 375 27 (7.2) 27 (7.6) 0 (0)
Type of cholangiocarcinoma 27
Intrahepatic bile duct cancer 12 (44) 12 (44) NA
Perihilar bile duct cancer 8 (30) 8 (30) NA
Distal extrahepatic bile duct cancer 3(11) 3 (11) NA
Gallbladder cancer 2 (7.4) 2 (7.4) NA
Intrahepatic bile duct cancer and gallbladder cancer 1(3.7) 1(3.7) NA
Perihilar bile duct cancer and gallbladder cancer 13.7) 1@3.7) NA
Stage of cholangiocarcinoma at the diagnosis 27
Operable 14 (52) 14 (52) NA
Inoperable 13 (48) 13 (48) NA
Surgery for PSC 372 106 (28) 103 (29) 3 (16)
Indication for PSC surgery 104
Cancer/cancer suspected 15 (14) 15 (15) 0 (0)
Others (eg, cirrhosis or cholecystitis) 89 (86) 86 (85) 3 (100)
Liver transplantation 373 88 (24) 86 (24) 2 (11)
Donor 85
Deceased donor 18 (21) 18 (22) 0 (0)
Living donor 67 (79) 65 (78) 2 (100)
Immunosuppressive therapies after liver transplantation 88 84 (95) 83 (97) 1 (50)
Death 363 59 (16) 55 (16) 4 (21)
Cause of death 56
Colorectal cancer 3 (5.4) 2 (3.8 1 (25)
Cholangiocarcinoma 10 (18) 10 (19) 0 (0)
Cirrhosis 26 (46) 25 (48) 1 (25)
Others 17 (30) 15 (29) 2 (50)

NOTE. Data are presented as number (%).

CD, Crohn’s disease; IBD, inflammatory bowel disease; NA, not applicable; PSC, primary sclerosing cholangitis; UC, ulcerative colitis.

Table 7). In the Fine-Gray model, with LT and death
treated as competing events, 24 patients who developed
CCA as the first event were included in the analysis
(Supplementary Table 8). The results were similar to
those of the main analysis, suggesting that the increasing
age at diagnosis in recent cases may have contributed to
shorter CCA-free survival.

LT was performed in 24% of patients (n = 88), and
79% of them received a liver from a living donor
(Table 4). After LT, almost all patients (95%) received
immunosuppressants to prevent graft rejection. The 10-
year LT-free survival rate after PSC diagnosis was 75.1%
(95% CI, 69.4%-81.4%) (Figure 1C). The time to LT was
significantly longer in patients diagnosed in more recent
eras than in those diagnosed in earlier periods (P =
.016) (Figure 1D). In the Cox proportional hazards
model, symptomatic PSC, history of variceal bleeding,
low serum albumin levels, and PSC diagnosed preceding

IBD were significantly associated with a shorter time to
LT (Table 5; Supplementary Table 9). Sensitivity ana-
lyses, including the Cox model with cluster-robust SEs
and the Fine-Gray model that included 77 patients who
experienced LT as the first event, also showed results
similar to those of the main analysis (Supplementary
Tables 10 and 11), suggesting that less severe disease
in recent cases may lead to prolonged LT-free survival.

The overall mortality rate was 16% (n = 59), with
cirrhosis being the most common cause of death (46%)
(Table 4). The 10-year overall survival rate following
PSC diagnosis was 87.3% (95% CI, 83.1%-91.8%)
(Figure 1E). No significant differences were observed in
the survival time across the diagnostic eras (Figure 1F).
In the Cox proportional hazards model, older age, lower
serum albumin levels, and higher ALP values at the time
of PSC diagnosis were significantly associated with an
increased risk of mortality (Table 5; Supplementary
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Figure 1. PSC-related clinical endpoints. KM curves illustrating event-free survival since PSC diagnosis: (A) risk of CCA; (B)
risk of CCA stratified by diagnostic era; (C) risk of LT; (D) risk of LT stratified by diagnostic era; (E) risk of all-cause mortality;
and (F) risk of all-cause mortality stratified by diagnostic eras.

Table 12). Similar findings were observed in the Cox covariates—age at PSC diagnosis and serum albumin
model using cluster-robust SEs (Supplementary level—and showed that older age at PSC diagnosis was
Table 13). Because only 17 deaths were identified as significantly associated with an increased risk of death
the first event, the Fine-Gray model included only 2 (Supplementary Table 14).
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Table 5. Cox Proportional Hazards Model for PSC Outcomes in PSC-IBD

Group/characteristic HR 95% ClI P value
CCA

Age at PSC diagnosis, y 1.03 1.00-1.05 .06
LT

Order of diagnosis

PSC diagnosed before IBD - -

IBD diagnosed before or at PSC diagnosis 0.48 0.24-0.94 .03
Total bilirubin, mg/dL 0.99 0.91-1.08 a7
Albumin, g/dL 0.44 0.27-0.72 <.001
Variceal bleeding history at the diagnosis of PSC 5.78 1.21-27.70 .03
PSC-related symptoms at the diagnosis of PSC 2.33 1.16-4.69 .02

Death
Age at PSC diagnosis, y 1.06 1.03-1.09 <.001
Order of diagnosis

PSC diagnosed before IBD - -

IBD diagnosed before or at PSC diagnosis 1.50 0.62-3.64 .37
ALP, U/L 1.00 1.00-1.00 .02
Albumin, g/dL 0.40 0.21-0.74 <.01
PT-INR 0.96 0.13-6.91 .97

NOTE. Liver function parameters at PSC diagnosis.

ALP, alkaline phosphatase; CCA, cholangiocarcinoma; Cl, confidence interval; v-GT, gamma-glutamyl transferase; HR, hazard ratio; IBD, inflammatory bowel
disease; LT, liver transplantation; PSC, primary sclerosing cholangitis; PT-INR, prothrombin time/international normalized ratio.

Discussion

This multicenter study involving 25 hospitals across
Asia demonstrated that the prevalence of PSC among
Asian patients with IBD is lower than that reported in
Western populations. In recent years, the age at PSC
diagnosis has increased, and the risk of CCA has become
more pronounced, underscoring the growing impor-
tance of routine surveillance for this biliary malignancy.
Additionally, in more recent diagnostic eras, symptom-
atic PSC was less frequently observed, and liver
dysfunction was significantly milder, likely reflecting
earlier detection as a result of increased utilization of
MRCP, which may also contribute to the prolonged time
to LT. Although an older age at PSC diagnosis was
associated with an increased mortality risk, the overall
survival time did not differ significantly across the
diagnostic eras. This may reflect appropriate disease
management of PSC in IBD, including timely LT.

Several studies have shown that PSC and UC share
only limited genetic overlap,”’ suggesting that nonge-
netic factors such as the gut microbiome may play a
larger role in PSC pathogenesis in IBD. The “leaky gut”
hypothesis proposes that IBD-related mucosal injury
allows colonic bacteria to translocate to the liver,
contributing to PSC development.3 However, a recent
multi-biome study found similar microbiome profiles in
patients with IBD from Japan and Western countries,
suggesting that different pathogenic mechanisms may
underlie PSC-IBD in Asia.”' Integrin av(36 has recently
emerged as a potential biomarker for both PSC and
IBD,”” indicating shared immunological pathways. As
multi-omics and genome-wide association data from

Asian patients with PSC remain scarce, further studies
are needed to clarify the immunological mechanisms
underlying the lower prevalence of PSC in this region.
In recent diagnostic eras, the age at PSC diagnosis
has increased. Consistently, a population-based retro-
spective study from Canada reported an increasing
incidence of PSC-IBD among patients >30 years of age.””
A nationwide study from England also demonstrated
that the prevalence of PSC-IBD has been rising most
rapidly in individuals aged 30 to 44 years, and that this
age group is expected to remain the predominant de-
mographic through 2027.* Notably, the age at IBD
diagnosis has also risen in recent years, both in our
Asian cohort and in global epidemiological studies.?**°
In our cohort, 65% of patients with PSC-IBD were
diagnosed with IBD before or at the time of PSC diag-
nosis, and the interval between the 2 diagnoses has
shortened over time. These findings suggest that PSC is
increasingly being diagnosed during routine follow-up
after IBD diagnosis, typically prompted by abnormal
liver function tests (eg, elevated ALP levels) and further
evaluated using MRCP. Consequently, the age at PSC
diagnosis has increased in parallel with the rising age at
IBD diagnosis. These trends support the idea that
improved diagnostic techniques and shifting patient
demographics are contributing to the earlier and more
frequent detection of PSC—particularly in asymptomatic
or milder cases—and are reshaping the clinical presen-
tation of PSC-IBD over time. In Japan, the diagnostic
criteria for PSC were recently revised.'” According to the
updated criteria, PSC can now be diagnosed in patients
with IBD based solely on typical MRCP findings, without
the need for further invasive testing unless biliary
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malignancy or other differential diagnoses are sus-
pected. Furthermore, the criteria recommend routine
colonoscopy for patients with newly diagnosed PSC,
even those without gastrointestinal symptoms, to eval-
uate for concomitant IBD. Indeed, our data showed an
increasing trend toward performing screening colonos-
copy. Together, these updates are expected to facilitate
earlier detection of both PSC and IBD, thereby enabling
more timely and comprehensive management.

The presence of PSC has been identified as an inde-
pendent risk factor for colorectal dysplasia and cancer in
patients with UC.”” A meta-analysis reported that 21%
of patients with PSC-UC developed colorectal neoplasia,
compared with only 4% of those with UC alone."’ In
contrast, the incidence of UCAN among patients with
PSC-UC was lower in our Asian cohort (9.6%), which
may be attributable to the increased rate of screening
colonoscopy prompted by PSC diagnosis in the recent
era. PSC is also a well-established risk factor for hep-
atobiliary malignancies.”® A population-based cohort
study in Norway and Sweden showed that 5.2% of pa-
tients with PSC-IBD developed biliary tract cancer,
compared with 0.2% of non-PSC-IBD patients.”” A
multicenter retrospective cohort study from the Spanish
ENEIDA registry found that 2.5% (7/277) of patients
with PSC-IBD developed CCA.*° These findings indicate
that the incidence of CCA in PSC-IBD generally falls
within the single-digit range, and the rate observed in
our cohort (7.2%) is comparable to those previously
reported.

Concomitant PSC is a recognized risk factor for
chronic liver disease-related complications among
patients with IBD. In a population-based, propensity
score-matched analysis using the United States National
Inpatient Sample database, the prevalence of cirrhosis
was 30.2% in patients with PSC-IBD, significantly higher
than in non-PSC-IBD patients (2.3%),”" and comparable
to the rate observed in our PSC-IBD cohort (34%).
Regarding LT and mortality, a Canadian population-
based cohort reported a 10-year LT-free survival rate
of 59% among patients with PSC-IBD.?®> Meanwhile, a
Swedish population-based study showed a 10-year
overall survival of 71.8% in patients with PSC-IBD.*?
Compared with these reports, the outcomes observed in
our Asian cohort were comparable or potentially more
favorable, although our cohort was not population-based.
This may reflect earlier diagnosis and improved disease
management, including timely LT, in recent years.

A major strength of this study lies in its multicenter
design, encompassing 25 leading hospitals across 6
Asian countries. This broad collaboration enabled us to
examine not only the prevalence of PSC among patients
with IBD, but also the impact of PSC on long-term
clinical outcomes. To our knowledge, this is the first
large-scale study to demonstrate both the lower preva-
lence of PSC among patients with IBD in Asia and the
milder disease phenotype in recent diagnostic eras, with
substantial representation from East Asia. However, this
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study has some limitations. First, the retrospective
nature of the study introduces the possibility of se-
lection and information bias, and the cohort was not
population-based. Variability in diagnostic resources
and management across Asian centers may have
further contributed to under-ascertainment. In partic-
ular, small-duct PSC*® was likely under-captured, as
liver biopsy is not necessarily performed in patients
without biliary abnormalities on imaging, and MRCP is
not uniformly used as a first-line investigation for pa-
tients with IBD who have minimally elevated serum
ALP levels, leading to possible under-recognition of
mild cholestatic abnormalities. Second, because this
study focused on the effect of PSC on outcomes in
patients with PSC-IBD, the lack of detailed clinical data
at the time of IBD diagnosis limited our ability to fully
perform multivariate analyses of UCAN and IBD-related
surgery. Therefore, prospective multinational studies
with more granular data are required to validate and
extend our findings.

In conclusion, the prevalence of PSC among Asian
patients with IBD was lower than that reported in
Western countries. Compared with earlier diagnostic
eras, disease severity at the time of PSC diagnosis has
become milder in recent years, likely due to the
increased use of MRCP. Consequently, the overall prog-
nosis of Asian patients with IBD appears more favorable
than that in previous studies, suggesting that earlier
detection and appropriate management have contrib-
uted to improved outcomes. These findings have direct
implications for clinical practice and highlight the need
for tailored surveillance protocols and evidence-based
management guidelines for PSC-IBD, not only in Asia
but also globally.

Supplementary Material

Note: To access the supplementary material and/or
video(s) accompanying this article, visit the online
version of Clinical Gastroenterology and Hepatology at
www.cghjournal.org, and at https://doi.org/10.1016/j.
cgh.2025.11.020.

References

1. Ananthakrishnan AN, Bernstein CN, lliopoulos D, et al. Envi-
ronmental triggers in IBD: a review of progress and evidence.
Nat Rev Gastroenterol Hepatol 2018;15:39-49.

2. Kilic Y, Kamal S, Jaffar F, et al. Prevalence of extraintestinal
manifestations in inflammatory bowel disease: a systematic
review and meta-analysis. Inflamm Bowel Dis 2024;
30:230-239.

3. Karlsen TH, Folseraas T, Thorburn D, et al. Primary sclerosing
cholangitis - a comprehensive review. J Hepatol 2017;
67:1298-1328.

4. Kim YS, Hurley EH, Park Y, et al. Primary sclerosing cholangitis
(PSC) and inflammatory bowel disease (IBD): a condition
exemplifying the crosstalk of the gut-liver axis. Exp Mol Med
2023;55:1380-1387.


http://www.cghjournal.org
https://doi.org/10.1016/j.cgh.2025.11.020
https://doi.org/10.1016/j.cgh.2025.11.020
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref1
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref1
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref1
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref2
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref2
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref2
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref2
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref3
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref3
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref3
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref4
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref4
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref4
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref4

12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Akiyama et al

Barberio B, Massimi D, Cazzagon N, et al. Prevalence of Pri-
mary sclerosing cholangitis in patients with inflammatory bowel
disease: a systematic review and meta-analysis. Gastroenter-
ology 2021;161:1865-1877.

Singh A, Midha V, Narang V, et al. Low prevalence of primary
sclerosing cholangitis in patients with inflammatory bowel dis-
ease in India. Intest Res 2023;21:452-459.

Ye BD, Yang SK, Boo SJ, et al. Clinical characteristics of ul-
cerative colitis associated with primary sclerosing cholangitis in
Korea. Inflamm Bowel Dis 2011;17:1901-1906.

Weng MT, Shih IL, Tung CC, et al. Association of young age and
male sex with primary sclerosing cholangitis in Taiwanese patients
with inflammatory bowel disease. Intest Res 2022;20:224-230.
Tanaka A, Mertens JC. Ulcerative colitis with and without pri-
mary sclerosing cholangitis: two different diseases? Inflamm
Intest Dis 2016;1:9-14.

Akiyama S, Fukuda S, Steinberg JM, et al. Characteristics of
inflammatory bowel diseases in patients with concurrent
immune-mediated inflammatory diseases. World J Gastro-
enterol 2022;28:2843-2853.

Soetikno RM, Lin OS, Heidenreich PA, et al. Increased risk of
colorectal neoplasia in patients with primary sclerosing chol-
angitis and ulcerative colitis: a meta-analysis. Gastrointest
Endosc 2002;56:48-54.

Trivedi PJ, Crothers H, Mytton J, et al. Effects of primary
sclerosing cholangitis on risks of cancer and death in people
with inflammatory bowel disease, based on sex, race, and age.
Gastroenterology 2020;159:915-928.

Fraga M, Fournier N, Safroneeva E, et al. Primary sclerosing
cholangitis in the Swiss Inflammatory Bowel Disease Cohort
Study: prevalence, risk factors, and long-term follow-up. Eur J
Gastroenterol Hepatol 2017;29:91-97.

Child CG, Turcotte JG. Surgery and portal hypertension. Major
Probl Clin Surg 1964;1:1-85.

Kamath PS, Wiesner RH, Malinchoc M, et al. A model to predict
survival in patients with end-stage liver disease. Hepatology
2001;33:464-470.

Kim WR, Therneau TM, Wiesner RH, et al. A revised natural
history model for primary sclerosing cholangitis. Mayo Clin
Proc 2000;75:688-694.

Naitoh I, Isayama H, Akamatsu N, et al. The 2024 diagnostic
criteria for primary sclerosing cholangitis. J Gastroenterol 2025;
60:1221-1231.

Gordon H, Biancone L, Fiorino G, et al. ECCO guidelines on
inflammatory bowel disease and malignancies. J Crohns Colitis
2023;17:827-854.

Silverberg MS, Satsangi J, Ahmad T, et al. Toward an inte-
grated clinical, molecular and serological classification of in-
flammatory bowel disease: report of a Working Party of the
2005 Montreal World Congress of Gastroenterology. Can J
Gastroenterol 2005;19(Suppl A):5A-36A.

Ellinghaus D, Folseraas T, Holm K, et al. Genome-wide asso-
ciation analysis in primary sclerosing cholangitis and ulcerative
colitis identifies risk loci at GPR35 and TCF4. Hepatology 2013;
58:1074-1083.

Akiyama S, Nishijima S, Kojima Y, et al. Multi-biome analysis
identifies distinct gut microbial signatures and their crosstalk in
ulcerative colitis and Crohn’s disease. Nat Commun 2024;15:
10291.

Bloemen H, Livanos AE, Martins A, et al. Anti-integrin av6
autoantibodies are increased in primary sclerosing cholangitis

Clinical Gastroenterology and Hepatology Vol. m, Iss. m

patients with concomitant inflammatory bowel disease and
correlate with liver disease severity. Clin Gastroenterol Hepatol
2025;23:1612-1622.e8.

23. Leung KK, Li W, Hansen B, et al. Primary sclerosing cholangitis-
inflammatory bowel disease: epidemiology, mortality, and
impact of diagnostic sequence. JHEP Rep 2025;7:101272.

24. Crothers H, Ferguson J, Quraishi MN, et al. Past, current, and
future trends in the prevalence of primary sclerosing cholangitis
and inflammatory bowel disease across England (2015-2027): a
nationwide, population-based study. Lancet Reg Health Eur
2024;44:101002.

25. Akiyama S, lto Y, Shiroyama M, et al. Increasing age at diagnosis
raises malignancy risk and aminosalicylate intolerance influences
therapeutic strategies in ulcerative colitis: a multicenter I-BRITE
cohort study. J Gastroenterol 2025;60:1259-1271.

26. Danpanichkul P, Duangsonk K, Ho AHY, et al. Disproportionately
increasing incidence of inflammatory bowel disease in female
patients and the elderly: an update analysis from the global burden
of disease study 2021. Am J Gastroenterol 2025;120:675-680.

27. Torres J, Pineton de Chambrun G, ltzkowitz S, et al. Review
article: colorectal neoplasia in patients with primary sclerosing
cholangitis and inflammatory bowel disease. Aliment Pharma-
col Ther 2011;34:497-508.

28. Souza M, Lima LCV, Al-Sharif L, et al. Incidence of hepatobiliary
malignancies in primary sclerosing cholangitis: systematic re-
view and meta-analysis. Clin Gastroenterol Hepatol 2025;
23:1695-1709.e13.

29. Yu J, Refsum E, Helsingen LM, et al. Risk of hepato-pancreato-
biliary cancer is increased by primary sclerosing cholangitis in
patients with inflammatory bowel disease: A population-based
cohort study. United European Gastroenterol J 2022;10:212-224.

30. Guerra |, Bujanda L, Castro J, et al. Clinical characteristics,
associated malignancies and management of primary sclerosing
cholangitis in inflammatory bowel disease patients: a multicentre
retrospective cohort study. J Crohns Colitis 2019;13:1492-1500.

31. YuX, Guo J, Xue ML, et al. Clinical impact of primary sclerosing
cholangitis on outcomes of inflammatory bowel disease hos-
pitalization: a propensity score matching analysis of the
nationwide inpatient sample. J Dig Dis 2025;26:52-61.

32. Kornfeld D, Ekbom A, lhre T. Survival and risk of chol-
angiocarcinoma in patients with primary sclerosing cholangitis.
A population-based study. Scand J Gastroenterol 1997;
32:1042-1045.

33. Bjornsson E. Small-duct primary sclerosing cholangitis. Curr
Gastroenterol Rep 2009;11:37-41.

Correspondence

Address correspondence to: Shintaro Akiyama, MD, PhD, Department of
Gastroenterology, Institute of Medicine, Tsukuba Institute for Advanced Research
(TIAR), University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8575, Japan.
e-mail: akiyama@md.tsukuba.ac.jp; or Sang Hyoung Park, MD, PhD, Department
of Gastroenterology and Inflammatory Bowel Disease Center, University of Ulsan
College of Medicine, Asan Medical Center, 88, Olympic-ro 43-gil, Songpa-gu,
Seoul 05505, Republic of Korea. e-mail: shpark78@amc.seoul.kr.

Acknowledgments

The authors thank Prof Atsushi Tanaka (Teikyo University School of Medicine),
Prof Kiichiro Tsuchiya (University of Tsukuba), and Prof Tadakazu Hisamatsu
(Kyorin University School of Medicine) for their valuable support in the conduct
of this study.

CRediT Authorship Contributions

Shintaro Akiyama, MD, PhD (Conceptualization: Lead; Data curation:
Lead; Formal analysis: Lead; Investigation: Lead; Methodology: Lead; Project
administration: Lead; Supervision: Lead; Visualization: Lead; Writing — original
draft: Lead; Writing — review & editing: Lead)


http://refhub.elsevier.com/S1542-3565(25)01004-3/sref5
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref5
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref5
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref5
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref6
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref6
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref6
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref7
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref7
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref7
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref8
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref8
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref8
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref9
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref9
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref9
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref10
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref10
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref10
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref10
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref11
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref11
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref11
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref11
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref12
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref12
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref12
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref12
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref13
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref13
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref13
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref13
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref14
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref14
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref15
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref15
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref15
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref16
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref16
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref16
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref17
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref17
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref17
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref18
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref18
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref18
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref19
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref19
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref19
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref19
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref19
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref20
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref20
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref20
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref20
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref21
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref21
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref21
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref21
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref22
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref22
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref22
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref22
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref22
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref23
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref23
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref23
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref24
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref24
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref24
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref24
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref24
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref25
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref25
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref25
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref25
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref26
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref26
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref26
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref26
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref27
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref27
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref27
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref27
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref28
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref28
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref28
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref28
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref29
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref29
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref29
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref29
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref30
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref30
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref30
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref30
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref31
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref31
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref31
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref31
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref32
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref32
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref32
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref32
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref33
http://refhub.elsevier.com/S1542-3565(25)01004-3/sref33
mailto:akiyama@md.tsukuba.ac.jp
mailto:shpark78@amc.seoul.kr

m 2025

Sang Hyoung Park, MD, PhD (Conceptualization: Lead; Data curation:
Lead; Funding acquisition: Lead; Investigation: Lead; Methodology: Lead;
Project administration: Lead; Supervision: Lead; Writing — review & editing:
Lead)

Ji Eun Baek, MD (Data curation: Equal; Writing — review & editing: Equal)

Sachiko Kanai, MD, PhD (Data curation: Equal; Writing — review &
editing: Equal)

Naminatsu Takahara, MD, PhD (Data curation: Equal; Supervision: Equal;
Writing — review & editing: Equal)

Ryosuke Kasuga, MD (Data curation: Equal; Writing — review & editing:
Equal)

Nobuhiro Nakamoto, MD, PhD (Data curation: Equal; Supervision: Equal;
Writing — review & editing: Equal)

Yasuhiro Takagi, MD (Data curation: Equal; Writing — review & editing:
Equal)

Shinichiro Shinzaki, MD, PhD (Data curation: Equal; Supervision: Equal;
Writing — review & editing: Equal)

Meng-Tzu Weng, MD, PhD (Data curation: Equal; Writing — review &
editing: Equal)

Shu-Chen Wei, MD, PhD (Data curation: Equal; Supervision: Equal; Writing
- review & editing: Equal)

Toshio Fujisawa, MD, PhD (Data curation: Equal; Writing — review & editing:
Equal)

Hiroyuki Isayama, MD, PhD (Data curation: Equal; Supervision: Equal;
Writing — review & editing: Equal)

Sidharth Harindranath, MD, DM (Data curation: Equal; Writing — review &
editing: Equal)

Devendra Desai, MD, DNB (Data curation: Equal; Supervision: Equal;
Writing — review & editing: Equal)

Jie Liang, MD, PhD (Data curation: Equal; Writing — review & editing: Equal)

Daye Park, MD (Data curation: Equal; Writing — review & editing: Equal)

Soo Jung Park, MD, PhD (Data curation: Equal; Supervision: Equal; Writing
- review & editing: Equal)

Suguru Mizuno, MD, PhD (Data curation: Equal; Writing — review & editing:
Equal)

Satoshi Mochida, MD, PhD (Data curation: Equal; Supervision: Equal;
Writing - review & editing: Equal)

Karen Hei-Tung Lai, MD (Data curation: Equal; Writing — review & editing:
Equal)

Joyce Wing Yan Mak, MD, PhD (Data curation: Equal; Supervision: Equal;
Writing - review & editing: Equal)

Xin-Hui Khoo, MD (Data curation: Equal; Writing — review & editing: Equal)

Ida Hilmi, MD (Data curation: Equal; Supervision: Equal; Writing — review &
editing: Equal)

Naoki Ishikawa, MD (Data curation: Equal; Writing — review & editing: Equal)

PSC in IBD Across Asia 13

Yubei Gu, MD (Conceptualization: Equal; Data curation: Equal; Writing —
review & editing: Equal)

Hu Zhang, MD, PhD (Conceptualization: Equal; Data curation: Equal;
Writing — review & editing: Equal)

Shin Ju Oh, MD, PhD (Data curation: Equal; Writing — review & editing:
Equal)

Yasuki Sano, MD, PhD (Data curation: Equal; Writing - review & editing:
Equal)

Yusuke Honzawa, MD, PhD (Data curation: Equal; Supervision: Equal;
Writing — review & editing: Equal)

Tsz-Fai Cheng, MD (Data curation: Equal; Writing - review & editing: Equal)

Katsuyoshi Matsuoka, MD, PhD (Data curation: Equal; Writing — review &
editing: Equal)

Dong Hyun Kim, MD, PhD (Data curation: Equal; Writing — review & editing:
Equal)

Takeshi Fujima, MD (Data curation: Equal; Writing — review & editing:
Equal)

Minoru Matsuura, MD, PhD (Conceptualization: Equal; Data curation:
Equal; Supervision: Equal; Writing — review & editing: Equal)

Kyeong Ok Kim, MD (Data curation: Equal; Writing — review & editing:
Equal)

Byung |k Jang, MD, PhD (Data curation: Equal; Supervision: Equal; Writing
— review & editing: Equal)

Hsu-Heng Yen, MD (Data curation: Equal; Writing — review & editing: Equal)

Sung-Ae Jung, MD, PhD (Data curation: Equal; Writing — review & editing:
Equal)

To-Lam Suen, MD (Data curation: Equal; Writing — review & editing: Equal)

Yen-Hsuan Ni, MD, PhD (Conceptualization: Equal; Data curation: Equal;
Supervision: Equal; Writing — review & editing: Equal)

Makoto Naganuma, MD, PhD (Conceptualization: Lead; Data curation:
Equal; Investigation: Lead; Methodology: Lead; Project administration: Lead;
Supervision: Lead; Writing — review & editing: Lead)

Conflicts of interest
The authors disclose no conflicts.

Funding
This study was supported by a grant of the Korean Association for the Study of
Intestinal Diseases for 2023 (2023-02).

Data Availability
All data generated or analyzed during this study are included in this published
article and its Supplementary Material files.



	Prevalence and Outcomes of Primary Sclerosing Cholangitis in Inflammatory Bowel Disease: A Multinational Study Across Asia
	Methods
	Results
	Prevalence of PSC Among Patients With IBD in Asian Hospitals
	Clinical Characteristics of IBD in Asian Patients With PSC-IBD
	Clinical Characteristics of PSC in Asian Patients With PSC-IBD
	Clinical Endpoints of IBD and PSC in Asian Patients With PSC-IBD

	Discussion
	Supplementary Material
	References
	Acknowledgments
	CRediT Authorship Contributions


