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Background/Aims: Primary sclerosing cholangitis (PSC) represents the most common hepatobiliary extraintestinal manifes-
tation of inflammatory bowel disease (IBD), including ulcerative colitis (UC) and Crohn’s disease (CD). Limited data exist on
PSC in patients with IBD from India. We aimed to assess the prevalence and disease spectrum of PSC in Indian patients with
IBD. Methods: Database of IBD patients at 5 tertiary care IBD centers in India were analyzed retrospectively. Data were ex-
tracted and the prevalence of PSC-IBD was calculated. Results: Forty-eight patients out of 12,216 patients with IBD (9,231 UC,
2,939 CD, and 46 IBD unclassified) were identified to have PSC, resulting in a prevalence of 0.39%. The UC to CD ratio was 7:1.
Male sex and pancolitis (UC) or colonic CD were more commonly associated with PSC-IBD. The diagnosis of IBD preceded
the diagnosis of PSC in most of the patients. Majority of the patients were symptomatic for liver disease at diagnosis. Eight
patients (16.66%) developed cirrhosis, 5 patients (10.41%), all UC, developed malignancies (3 colorectal cancer [6.25%] and 2
cholangiocarcinoma [4.16%)]), and 3 patients died (2 decompensated liver disease [4.16%] and 1 cholangiocarcinoma [2.08%])
on follow-up. None of the patients mandated surgical therapy for IBD. Conclusions: Concomitant PSC in patients with IBD is
uncommon in India and is associated with lower rates of development of malignancies. (Intest Res 2023;21:452-459)
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INTRODUCTION

Primary sclerosing cholangitis (PSC), a chronic progressive
inflammatory disease of the intrahepatic and/or extrahepatic
bile ducts, represents the main hepatobiliary extraintestinal
manifestation of inflammatory bowel disease (IBD)."* The
prevalence of PSC in IBD (PSC-IBD) varies between 3% to 8%
for patients with ulcerative colitis (UC) and 2% to 3% for pa-
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tients with Crohn’s disease (CD), while PSC is associated with
IBD in 50% to 90% patients.”" Though the exact pathogenesis
of both IBD and PSC are not known, the 2 are believed to share
a common pathophysiology, influenced by immune-mediated
processes (gut lymphocyte homing), immunogenic suscepti-
bility, increased intestinal permeability, dysbiotic gut microbi-
ota, genetic predisposition, disorders of biliary epithelial cells
and altered bile acid metabolism.”® The PSC-IBD has been
described as a unique entity, different from IBD, characterized
by an increased incidence of pancolitis, backwash ileitis, and
rectal sparing; though the colitis tends to be clinically and often
endoscopically quiescent.”" An increased risk of colorectal
cancer (CRC) in patients with PSC and IBD drives the differ-
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ences in approach to management of PSC with IBD as com-
pared to IBD alone, the former including lifelong annual sur-
veillance colonoscopy. '

Though the association between PSC and IBD is well recog-
nized, there remains uncertainty on the magnitude of the prob-
lem. A recent systematic review and meta-analysis estimated
the global prevalence of PSC in patients with IBD at 2.16%,
with appreciable regional variations." Limited data exist on
the prevalence and disease phenotype of PSC with IBD from
India."”* This multicenter study aimed to investigate the prev-
alence of PSC with IBD, describe the disease phenotype (clini-
cal features, disease characteristics, and disease-related com-
plications) and evaluate regional variations in the spectrum of
PSC in patients with IBD in India.

METHODS

1. Study Design

This study is a retrospective analysis of prospectively maintained
IBD databases at 5 tertiary care centers across India: Dayanand
Medical College and Hospital, Ludhiana (north India); All India
Institute of Medical Sciences, New Delhi (north India); Post-
graduate Institute of Medical Education and Research, Chan-
digarh (north India); PD. Hinduja National Hospital and Medi-
cal Research Centre, Mumbai (west India); and Asian Institute
of Gastroenterology, Hyderabad (south India). The respective
databases were reviewed for a period between January 1991
and December 2020. The study was approved by the Ethics
Committee of Dayanand Medical College and Hospital (IRB
No. DMCH/R&D/2020/23). This study is a retrospective study
and so informed consent was waived. A proportion of the pa-
tients reported in the current study were also included in a
previous single-center study describing the prevalence and
spectrum of extraintestinal manifestations in patients with
IBD."”

2. Study Population
Patients with established diagnosis of IBD (based on the Euro-
pean Crohn'’s and Colitis Organisation and European Society
of Gastrointestinal and Abdominal Radiology Guidelines) who
were found to have concomitant PSC (diagnosed on the basis
of biochemical cholestasis [elevated alkaline phosphatase] and
cholangiographic evidence of strictures/ectasias of intrahepat-
ic and/or extrahepatic bile ducts) were included for analysis.”"*
The details on demographic profile (including age at diag-
nosis of PSC-IBD and sex), clinical history (disease diagnosis,
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clinical presentation, disease extent, severity, and behavior),
complications including cirrhosis, CRC and cholangiocarci-
noma (CCA) and medical/surgical treatment were extracted
from the databases. Montreal classification was used to assess
the disease phenotype in adults with IBD. Disease severity was
defined by the Mayo Clinic score in patients with UC and Har-
vey Bradshaw Index in patients with CD.

Patients with missing/incomplete data, follow-up <6 months
and a secondary cause for sclerosing cholangitis (such as in-
fectious or ischemic cholangiopathy, IgG4 associated cholan-
gitis, portal cavernoma cholangiopathy, drug-induced liver in-
jury, choledocholithiasis, and surgical trauma to biliary tract)
were excluded.

3. Statistical Analysis

Quantitative data were presented as mean +standard devia-
tion or median and interquartile range (IQR). Categorical data
were summarized as the percentage of the group total. Cate-
gorical data were compared using either the chi-square test
(for parametric data) or the Kruskal-Wallis one-way analysis
of variance test (for non-parametric data). Fischer exact test
was performed when the anticipated frequency was less than
5. A probability value (P-value) less than 0.05 was considered
statistically significant. All statistical calculations were done
using SPSS version 21 (IBM Corp., Armonk, NY, USA) statisti-
cal program for Microsoft Windows.

RESULTS

1. Prevalence of PSC in Patients with IBD

Records of 12,216 patients with IBD (9,231 UC, 2,939 CD, and
46 IBD unclassified) were analyzed. Forty-eight patients were
identified to have PSC, resulting in a prevalence of 0.39%. Of
the 48 patients diagnosed with PSC, 42 (87.50%) had UC while
6 (12.50%) had CD. The cumulative prevalence of PSC was
0.45% in patients with UC and 0.20% in patients with CD (Fig.
1). The mean Mayo Clinic score and Harvey Bradshaw Index
were 5.26+2.41 and 5.17+1.33 in patients with UC-PSC and
CD-PSC, respectively.

2. Characteristics of the IBD Patients Diagnosed with
PSC

Majority of the patients (n=27, 56.25%) were males. In nearly

70% of the patients, the diagnosis of IBD preceded the diagno-

sis of PSC with a mean duration of 43.25 +74.66 months be-

tween the diagnoses of the 2 entities. In only 4 patients (8.33%),
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Fig. 1. PSC in patients with IBD. (A) Prevalence and distribution of PSC in patients with IBD. (B) The prevalence of PSC in patients with UC
and CD. PSC, primary sclerosing cholangitis; IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn's disease.

PSC was diagnosed before the diagnosis of IBD was estab-
lished. Approximately two-thirds (69.05%) of the patients with
UC-PSC had pancolitis, while isolated colonic involvement
(50%) followed by ileo-colonic disease (33.33%) was the most
common disease location in patients with CD-PSC. The frequen-
cy of stricturing and/or penetrating disease was low (16.66%)
in patients with CD-PSC. The clinical characteristics of the pa-
tients with PSC and IBD are summarized in Table 1.

3. Clinical Presentation and Complications of PSC in
Patients with IBD

A majority of the patients (n=32, 68.75%) were symptomatic
for liver disease at the time of diagnosis of PSC-IBD. The com-
mon presenting symptoms were fatigue (n=31, 64.58%), ab-
dominal pain (n=14, 29.16%), pruritus (n=12, 25%), and jaun-
dice (n=7, 14.58%). One patient had cirrhosis at the time of di-
agnosis of PSC (Table 2). The median alkaline phosphatase at

454

the time of diagnosis was 417.0 TU/L (IQR, 293.5-637.0 TU/L).
All the patients had evidence of cholangiographic changes of
beading/stricturing and/or ectasias.

The patients were followed up for a median of 66 months
(IQR, 27-129 months). During the follow-up period, 7 more
patients developed cirrhosis. Five patients (10.41%), all UC,
developed malignancies (3 CRC [6.25%] and 2 CCA [4.16%)])
(Fig. 2). Three patients died during follow-up (2 decompen-
sated liver disease and 1 CCA) (Table 2).

All the patients were on concomitant therapy with ursode-
oxycholic acid for PSC. Eight patients with dominant biliary
strictures required endoscopic balloon dilatation. Two patients
needed liver transplant for decompensated liver disease, while
another 2 underwent colectomy with adjuvant chemotherapy
for CRC. Three patients (2 CCA and 1 CRC) received palliative
chemotherapy for associated malignancy. None of the patients
mandated surgical therapy for IBD (Table 2).
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Table 1. Characteristics of Patients with PSC with IBD

Characteristics Value (n=48)
Male sex 27 (56.25)
Age at diagnosis of IBD (yr) 33.67+12.16
Age at diagnosis of PSC (yr) 37.27+12.78
Follow up (mo) 66 (27-129)
Current or former smoker 3(6.25)
PSC diagnosed before IBD 4(8.33)
IBD diagnosed before PSC 34 (70.83)
IBD and PSC diagnosed simultaneously 10 (20.83)
Interval between diagnosis of IBD and PSC (mo) 43.25+74.66
Type of IBD
Ulcerative colitis 42 (87.5)
Crohn's disease 6(12.5)
Disease extent (ulcerative colitis)
Proctitis -
Left sided colitis 13 (30.95)
Pancolitis 29 (69.05)
Mayo Clinic score at diagnosis of IBD 5.26+2.41
Endoscopic Mayo Clinic score at diagnosis of IBD 1.64+0.62
Disease classification (Crohn's disease)
Age at diagnosis
<17 yr -
17-40 yr 4 (66.66)
> 40 yr 2(33.33)
Disease location
lleal 1(16.66)
Colonic 3 (50.00)
lleo-colonic 2 (33.33)
Disease behavior
Non-stricturing, non-penetrating 5(83.33)
Stricturing 1(16.66)
Penetrating -
Perianal disease Nil
Harvey Bradshaw Index at diagnosis of IBD 517+£1.33
Patients with other extraintestinal manifestations’ 9(18.75)
Arthritis 5(10.41)
Ocular 4(8.33)
Gall stones 1(2.08)
Erythema nodosum 1(2.08)
Family history of IBD 1(2.08)
Previous appendectomy 4(8.33)
Previous exposure to anti-tubercular therapy 7 (14.58)
Treatment for IBD
5-Aminosalicylates 39 (81.25)
Thiopurines 14 (29.16)
Anti-TNF 1(2.08)
Corticosteroids 20 (41.66)

Values are presented as number (%), mean +standard deviation, or median
(interquartile range).

*More than one extraintestinal manifestations were present in all these patients.
PSC, primary sclerosing cholangitis; IBD, inflammatory bowel disease; TNF, tumor
necrosis factor.
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PSC-IBD patients

M Without malignancy

W With colorectal cancer
B With cholangiocarcinoma

89.58%

Fig. 2. Prevalence of malignancies in patients with primary scle-
rosing cholangitis (PSC) and inflammatory bowel disease (IBD).

DISCUSSION

This multicenter study evaluated the relationship and charac-
teristics of IBD and PSC in a large cohort of IBD patients from
India. The prevalence of PSC in patients with IBD was 0.39%.
The prevalence of PSC in UC and CD separately was 0.45%
and 0.20%. The prevalence rate in the current study is lower
than the reported prevalence in previous studies from West-
ernized countries.”**" However the PSC prevalence rate in
IBD is similar to previously reported rates of 0.3% in India and
0.48% in the Inflammatory Bowel Disease-Emerging Nations'
Consortium."”* PSC (with or without concomitant IBD) ex-
hibits wide variations in its geo-epidemiology, with lower prev-
alence rates reported from Asia as compared to North Ameri-
ca and Europe. The prevalence rates of PSC-IBD in the current
study are amongst the lowest, even in Asia."” This could be at-
tributed to heterogeneity in genetic, ethnic, environmental, and
other risk factors that lead to development of PSC, suggesting
that though the disease phenotypes maybe similar, demographic
differences exist in IBD among Asian and Western countries.”

Majority of the patients with PSC-IBD (both UC and CD)
concurrence were males (56.25%) and had their IBD diagnosed
before PSC (70%). The ratio of UC-PSC and CD-PSC concur-
rence in the current study was 7:1, indicating higher prevalence
of PSC in patients with UC as compared to CD. Consistent with
the previous reports, pancolitis and colonic disease location
were the commonest disease extent and location in patients
with UC and CD respectively, suggesting colonic involvement
as the hallmark of the PSC-IBD phenotype. However, in con-
trast to the earlier studies, where none of the patients with proc-
tosigmoiditis had PSC, 30% of UC-PSC patients in the current
study had proctosigmoiditis (disease extent E2).”*** Whether
this represents a distinct phenotype of PSC-IBD that behaves
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Table 2. Clinical Presentation and Complications of PSC in Patients with Inflammatory Bowel Disease

Variable Ulcerative colitis (n=42) Crohn's disease (n=6) Total (n=48)
Clinical presentation of PSC
Asymptomatic with abnormal liver function tests 13 (30.95) 2(33.33) 15(31.25)
Symptomatic with abnormal liver function tests 29 (69.04) 4 (66.66) 33 (68.75)
Complications
Cirrhosis 6 ( 2(33.33) 8 (16.66)
CRC 3( - 3(629)
CCA 2(4.76 - 2 (4.16)
Death 3 - 3(6.25)
Decompensated liver disease 2(4.76 - 2 (4.16)
CCA 1( - 1(2.08)
Treatment of complications
Liver transplant for decompensated cirrhosis 2(4.76 - 2(4.16)
Colectomy with adjuvant chemotherapy (CRC) 2 (4.76 - 2(4.16)
Palliative chemotherapy (CRC) 1(2. - 1(2.08)
Palliative chemotherapy (CCA) 2(4.76 - 2(4.16)
Treatment received for PSC
Ursodeoxycholic acid 42 ( 6 (100) 48 (100)
Endoscopic balloon dilatation for dominant stricture 7 (16.66) 1(16.66) 8 (16.66)

Values are presented as number (9o).

PSC, primary sclerosing cholangitis; CRC, colorectal cancer; CCA, cholangiocarcinoma.

differently form the pancolitis associated PSC-IBD is not known
and needs to be evaluated. Only 6.25% of patients with PSC-
IBD were current or former smokers. This is congruous with
decreased risk of PSC among smokers described earlier.””

Most of the patients with PSC-IBD were symptomatic at di-
agnosis. This is in contrast to the earlier descriptions of PSC
being asymptomatic and detected on screening for liver dis-
ease in patients with IBD. A higher proportion of patients be-
ing symptomatic in the current study could either imply late
diagnosis of PSC due to challenges in adhering to PSC screen-
ing protocols™ or a different spectrum of PSC-IBD in India. Al-
though statistically insignificant, a greater proportion of pa-
tients with CD-PSC developed cirrhosis. On the contrary, ma-
lignancies (either CRC or CCA) developed more frequently in
patients with UC-PSC. The rates of liver transplantation and
death were lower in patients with CD-PSC. Though evaluating
the effect of IBD type on the clinical presentation and compli-
cations of PSC-IBD was not the objective of the current study,
our findings suggest a natural history of CD-PSC distinct from
the UC-PSC. Similar findings have been reported previously,
where patients with CD-PSC progressed less commonly to
cancer, liver transplantation, or death.”**
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Approximately 10% of the patients with PSC-IBD progressed
to develop malignancies. The prevalence of CRC and CCA in
PSC-IBD was 6.25% and 4.17%, respectively. CCA has been re-
ported to develop in up to 5%-20% of patients with PSC.***
The prevalence of CRC in patients with IBD varies between
2%-3% in India and increases substantially in the second and
third decade after the onset of IBD even though the incidence
of sporadic CRC is low.”* This paradox suggests that inflam-
mation-driven CRC has similar incidence rates in the East as
well as the West. Though the prevalence of CRC in PSC-IBD is
twice the prevalence in UC without PSC, the rates are much
lower than the 20% to 30% prevalence rates described previ-
ously.”*" The lower rates of CRC can be attributed to distinct
genetic and gut microbial composition of Indians as compared
to the Caucasians, apart from variations in the Farnesoid X re-
ceptor and bile acid metabolic pathways, which play an inte-
gral role in the development of malignancies in patients with
PSC-IBD."* The lower incidence of CRC in the present co-
hort could also possibly be related to a shorter follow-up peri-
od and low annual CRC screening rates. More prospective
longitudinal studies are needed to better determine the natu-
ral history and formulate cost-effective population specific
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policies for surveillance of cancers in PSC-IBD patients.

This study is the first nationwide study determining the prev-
alence of PSC in patients with IBD from India. The strengths of
our study include large sample size and strict criteria of a com-
bination of biochemical cholestasis and positive cholangiog-
raphy for diagnosis of PSC. However, retrospective nature of
the study may have resulted in an underestimation of the true
prevalence of PSC-IBD as patients with missing data were ex-
cluded. Patients with PSC who do not have clinical symptoms
of IBD may have endoscopic and/or histological features con-
sistent with IBD. As patients with PSC who did not have intes-
tinal symptoms were not evaluated in the current study, un-
derreporting of the prevalence of PSC-IBD is possible, though
the proportion of such patients is expected to be small. Data
on liver biopsy was not available and therefore patients with
small duct PSC or patients with normal biochemistry could
have been missed. Additionally, the details on proportion of
patients with backwash ileitis and rectal sparing, reportedly
more prevalent in patients with PSC-IBD, were not available.

In conclusion, this multicenter nationwide study demon-
strates low prevalence rates (0.39%) of PSC in patients with
IBD in India. Males, patients with UC and patients with pan-
colitis (UC) or colonic CD were more likely to receive a diag-
nosis of concomitant PSC and IBD. Majority of the patients
were symptomatic of PSC at the time of diagnosis. The preva-
lence of CRC and CCA was low as compared to other reports
from Asia and the West. The data presented in the current study
provides a blueprint of the spectrum of PSC-IBD in India, which
is disparate from that reported in the literature. More data is
needed to describe the true spectrum and long-term outcome
of PSC-IBD in India. To achieve this, it is important to recog-
nize and carefully screen all IBD patients for PSC, as an early
appropriate diagnosis is imperative to prevent complications.
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