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ABSTRACT

— Background

PSC is strongly associated with IBD. The aim of this study was to assess the IBD phenotype 

associated with PSC in a large well phenotyped population-based PSC cohort using 

endoscopic and histopathologic criteria.

— Methods

PSC cases were identified and ascertained, fulfilling established criteria in 39 hospitals in a 

geographically defined region of the Netherlands. IBD location was recorded according to 

the Montreal classification. As this classification does not consider segmental inflammation, 

backwash ileitis or rectal sparing, an additional subgroup analysis was performed in 80 

cases and 80 age- and sex-matched IBD controls, reviewing all endoscopy and pathology 

reports filed between 2000 and 2010.

— Results

380 (66%) of a total of 579 PSC patients had coexistent IBD, mainly UC (75%). 207 (83%) of 

the PSC-UC patients had a pancolitis, 32 (13%) a left sided colitis and 9 (4%) a proctitis only. 

Seventy (95%) PSC-CD patients had an (ileo)colitis and 4 (5%) ileitis only. In the subgroup 

analysis 53 (66%) PSC-UC patients were identified, 24 (30%) PSC-CD patients, and 3 (4%) 

PSC-IBD-U patients. Fifty (94%) PSC-UC patients had a pancolitis, compared to 32 (62%) 

matched UC patients (p<0.001). Left sided colitis was seen in 16 (31%) UC controls and 

in one PSC-UC patient (p<0.001). Backwash ileitis and rectal sparing were rare findings 

(<10%) in the cohorts under study.

— Conclusion

Inflammatory bowel disease in PSC patients represents a distinct phenotype in that 

pancolitis is observed in 94% of PSC-UC and colitis in 96% of PSC-CD patients. Backwash 

ileitis and rectal sparing were rare findings in the PSC-UC patients.

INTRODUCTION

Primary sclerosing cholangitis (PSC) is a chronic cholestatic liver disease affecting the intra- 

and extrahepatic bile ducts leading to cirrhosis and liver failure with median survival rates 

until death or liver transplantation from 12 to 18 years.1 PSC is more common in men than in 

women (2:1) and can occur at any age with a peak incidence around 40 years. PSC is strongly 

associated with inflammatory bowel diseases (IBD), often classified as ulcerative colitis (UC), 

with a prevalence of IBD in PSC patients ranging from 67% to 73%.2 IBD associated with 

PSC (PSC-IBD) is reported to represent a distinct IBD phenotype characterized by pancolitis, 

rectal sparing and backwash ileitis, but this has so far not been confirmed in large well-

phenotyped cohorts.3,4  The aim of this study was to assess the IBD phenotype associated 

with PSC in a large thoroughly ascertained and phenotyped PSC cohort using endoscopic 

and histopathologic criteria.

PATIENTS AND METHODS

Patients

PSC cases were recruited from 39 hospitals in a geographically defined region comprising 

50% of the Dutch population (approximately 8 million inhabitants). Case-finding and case-

ascertainment was performed according to Metcalf and James.5 Case-finding was performed 

through use of four independent hospital databases; PALGA nationwide network and registry 

of histo- and cytopathology reports, hospital billing system, ERCP-reports in endoscopy-suite 

databases and personal registry of physicians. All medical records were scrutinized by an 

expert panel evaluating the diagnosis of PSC and IBD, as well as classifying the disease 

phenotype. This expert panel consisted of an experienced gastroenterologist (CP) and 

a dedicated research-fellow specialized in cholestatic liver diseases and IBD (KB). The 

diagnosis of PSC was based on presence of typical cholangiographic abnormalities of PSC 

and compatible clinical, biochemical, and hepatic histologic findings. The diagnosis of IBD 

was based on endoscopic and histopathologic criteria. The study was approved by the 

central Committee for Research Ethics in Utrecht and all 39 local ethics committees of the 

participating hospitals in the Netherlands.

Methods

IBD location was recorded according to the Montreal classification, i.e. proctitis, left-sided 

colitis and pancolitis in case of ulcerative colitis and ileitis, colitis and ileocolitis in case of 

Crohn’s disease (CD) in all PSC-IBD patients in 39 hospitals based on clinical, endoscopy 

and pathology reports.6 Endoscopy reports of 44 PSC-IBD patients could not be retrieved 
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and these patients were excluded from analyses. As segmental colitis, backwash ileitis and 

rectal sparing are not part of the Montreal classification, an additional subgroup analysis 

was performed in 80 cases and 80 age- and sex-matched IBD controls with at least one 

complete ileocolonoscopy, reviewing all endoscopy and pathology reports filed between 

2000 and 2010 in the Academic Medical Center, Amsterdam and University Medical Center, 

Utrecht, the Netherlands. Disease location was recorded per segment including the terminal 

ileum. Backwash ileitis was defined as inflammation seen by endoscopy and histology in the 

presence of cecal inflammation in ulcerative colitis patients. Rectal sparing was defined as 

absence of inflammation or significantly less inflammation compared to the sigmoid. Patients 

using rectal enema therapy within six months prior to colonoscopy were not considered to 

have true rectal sparing. Follow-up was defined as number of years from date of first diagnosis 

(PSC or IBD) until dead or inclusion.

Statistical analysis

The Mann-Whitney U test was performed for comparing continuous data with a non-normal 

distribution. The Chi-squared test or Fisher’s exact test were used for categorical data. 

P-values less then 0.05 were considered statistically significant. Statistical analyses were 

performed using SPSS version 16.0 software.

RESULTS

Prevalence of IBD in PSC

579 PSC patients were included, 363 (63%) males and 216 (37%) females. Median follow-

up time until dead or inclusion was 15 years (range 0-64). At time of inclusion 380 (66%) 

patients had coexistent IBD. Of these PSC-IBD patients, 287 (75%) were diagnosed with 

UC, 78 (21%) with CD and in 15 (4%) cases the IBD remained unspecified as no clear-cut 

differential diagnosis between UC or CD could be made (IBD-U) (table 4.1). The median age 

at time of diagnosis of IBD was 30 years (range 1-81). PSC was diagnosed at a median age of 

37 years (range 2-83). In most cases the diagnosis of IBD preceded that of PSC (61%) with a 

median interval of 9 years (range 1–63). In 23% of cases both IBD and PSC were diagnosed 

in the same year and in a minority (16%) the diagnosis of PSC was established prior to the IBD 

diagnosis with an interval ranging from 1 up to 32 years.

IBD classification

207 (83%) PSC-UC patients had a pancolitis, 32 (13%) suffered from left-sided colitis and 9 

(4%) had proctitis only. Seventy (95%) PSC-CD patients had an (ileo)colitis and 4 (5%) ileitis 

only (table 4.1).

Subgroup analysis

242 PSC patients were included in the study at the Academic Medical Center, Amsterdam 

and University Medical Center, Utrecht, the Netherlands. 162 (67%) had a diagnosis of IBD 

at time of inclusion. 56 PSC-IBD patients received endoscopies elsewhere, in 14 patients 

Table 4.1 Demographics and clinical features of PSC-IBD patients

    PSC-IBD patients

n = 380

Males [n (%)] 247 (65)

Small duct PSC [n (%)] 30 (8)

Age at diagnosis PSC (years) [median (range)] 37 (2-83)

Age at diagnosis IBD (years) [median (range)] 30 (1-81)

UC [n (%)] 287 (75)

E1 proctitis [n (%)] 9 (4)

E2 left-sided colitis [n (%)] 32 (13)

E3 pancolitis [n (%)] 207 (83)

Unknown [n] 39

CD [n (%)] 78 (21)

L1 ileitis [n (%)] 4 (5)

L2 colitis [n (%)] 53 (72)

L3 ileocolitis [n (%)] 17 (23)

Unknown [n] 4

IBD-U [n (%)] 15 (4)

E1 proctitis [n (%)] 0 (0)

E2 left-sided colitis [n (%)] 2 (14)

E3 pancolitis [n (%)] 12 (86)

Unknown [n] 1

IBD preceded PSC [n (%)] 209 (61)

Time interval between diagnosis IBD and PSC (years) [median (range)] 9 (1-63)

PSC preceded IBD [n (%)] 57 (16)

Time interval between diagnosis PSC and IBD (years) [median (range)] 3 (1-32)

Concomitant diagnosis of IBD and PSC [n (%)] 79 (23)

Unkown [n] 18

PSC, primary sclerosing cholangitis; IBD, inflammatory bowel diseases; UC, ulcerative colitis; CD, Crohn’s 

disease; IBD-U, IBD-unspecified; unknown, insufficient data.  
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the ileum was never visualised and 12 patients underwent surgery (ileocecal resection or 

colectomy) before 2000, leaving 80 suitable PSC-IBD patients for further analysis (fig. 4.1).

Figure 4.1 Flow diagram of the included PSC patients (n=242) in the subgroup analysis. Patients without 

IBD, a colectomy before 2000, no ileoscopy or a colonoscopy performed elsewhere were excluded, 

leaving 80 PSC-IBD patients for further analysis.

Clinical features

561 colonoscopy reports of 80 PSC-IBD patients and 80 matched IBD controls were reviewed. 

The median time between IBD diagnosis and study inclusion was 18 years (range 2-59) in PSC-

IBD patients and 13 years (range 2-44) in IBD controls (p=0.016). Fifty (94%) PSC-UC patients had 

pancolitis, compared to 32 (62%) matched UC patients (p<0.001). Left sided colitis was seen in 

16 (31%) UC controls and in one (2%) PSC-UC patient (p<0.001). Proctitis was found in 2 PSC-UC 

patients and 4 UC controls. Backwash ileitis was seen in only 3 (6%) PSC-UC patients and in one 

(2%) UC control (p=0.618) (table 4.2). PSC-CD patients had ileitis without colitis less often when 

compared to CD controls (4% and 28%, respectively) (p=0.044). None of the PSC-CD patients 

had penetrating disease and only 2 PSC-IBD patients and 5 CD controls developed colonic 

strictures (p=0.328). Three (4%) PSC patients were diagnosed with IBD-Unspecified. Two PSC-

IBD-U patients had pancolitis and one patient had a left-sided colitis compared to three IBD-U 

controls with pancolitis. One PSC-IBD-U patient and one IBD-U control were diagnosed with 

backwash ileitis. IBD-U patients were not depicted separately in table 4.2 due to the small 

number of cases. Overall, 85% of PSC-IBD patients had inflammation of the right hemi-colon 

compared to 54% of IBD controls (p<0.001) and 78% of PSC-IBD patients had inflammation of 

the transverse colon compared to 56% of IBD-controls (p=0.004) (table 4.3).

Table 4.2 Demographics and clinical features of PSC-IBD patients and IBD controls in the subgroup 

analysis

  PSC-IBD IBD
p-value

  n=80 n=80

Males 57 (71) 57 (71) 1.000

Age at diagnosis IBD [median (range)] 25 (1-75) 29 (8-58) 0.066

Disease duration IBD (years) [median (range)] 18 (2-59) 13 (2-44) 0.016

Age at diagnosis PSC [median (range)] 32 (11-78) NA NA

UC 53 (66) 52 (65)  

  E1 proctitis [n (%)] 2 (4) 4 (8)

<0.001  E2 left-sided colitis [n (%)] 1 (2) 16 (31)

  E3 pancolitis [n (%)] 50 (94) 32 (62)

  Backwash ileitis [n (%)] 3 (6) 1 (2) 0.618

  Rectal sparing [n (%)] 4 (8) 1 (2) 0.363

  No inflammation [n (%)] 2 (50) 0 (0)
1.000

  Relative sparing [n (%)] 2 (50) 1 (100)

  Bowel surgery [n (%)] 9 (17) 4 (8) 0.236

  Proctocolectomy 8 (15) 3 (6)

1.000  Ileocecal resection 0 (0) 0 (0)

  Colectomy 1 (2) 1 (2)

  Indication for surgery  

  Inflammation or stenosis 3 (33) 4 (100)

0.119  Dysplasia 5 (56) 0 (0)

  Carcinoma 1 (11) 0 (0)

  Medication  

  Aminosalicylates 40 (75) 39 (75) 1.000

  Thiopurines 9 (17) 20 (38) 0.014

  Steroids 9 (17) 11 (21) 0.584

  Anti-TNF 1 (2) 6 (12) 0.060

  Aminosalicylates monotherapy 30 (57) 15 (29) 0.004

  No medication 6 (11) 6 (12) 1.000
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  PSC-IBD IBD
p-value

  n=80 n=80

CD 24 (30) 25 (31)  

  L1 ileitis [n (%)] 1 (4) 7 (28)

0.044  L2 colitis [n (%)] 14 (58) 8 (32)

  L3 ileocolitis [n (%)] 9 (38) 10 (40)

  Rectal sparing [n (%)] 3 (13) 2 (8) 0.667

  No inflammation [n (%)] 3 (100) 1 (50)
0.399

  Less inflammation [n (%)] 0 (0) 1 (50)

  Bowel surgery [n (%)] 5 (21) 7 (28) 0.560

  Proctocolectomy 1 (4) 0 (0)

0.034  Ileocecal resection 0 (0) 5 (20)

  Colectomy 4 (17) 2 (8)

  Indication for surgery  

  Inflammation or stenosis 3 (60) 7 (100)

0.152  Dysplasia 2 (40) 0 (0)

  Carcinoma 0 (0) 0 (0)

  Medication  

  Aminosalicylates 19 (79) 8 (32) 0.001

  Thiopurines 7 (29) 8 (32) 0.823

  Steroids 10 (42) 11 (44) 0.862

  Methotrexate 1 (4) 2 (8) 1.000

  Anti-TNF 5 (21) 8 (32) 0.377

  Aminosalicylates monotherapy 12 (50) 1 (4) <0.001

    No medication 0 (0) 3 (12) 0.235

PSC, primary sclerosing cholangitis; IBD, inflammatory bowel diseases; UC, ulcerative colitis; CD, Crohn’s 

disease; IBD-U, IBD-unspecified.

Table 4.2 Continued

Table 4.3 Segmental distribution of inflammation in PSC-IBD patients and IBD controls

  PSC-IBD IBD
p-value

n=80 n=80

Right hemi-colon [n (%)] 68 (85) 43 (54) <0.001

Transverse colon [n (%)] 62 (78) 45 (56) 0.004

Left hemi-colon [n (%)] 69 (86) 68 (85) 1.000

PSC, primary sclerosing cholangitis; IBD, inflammatory bowel diseases.

Rectal sparing

Rectal sparing was seen in both groups. Twenty-five cases and controls showed signs of 

relative or absolute rectal sparing. However, 14 patients were using rectal enema therapy at 

that time or had been using enemas for a longer period within six months prior to colonoscopy, 

therefore these patients were not considered to have genuine rectal sparing. In total 8 (10%) 

PSC-IBD patients (one PSC-IBD-U patient with rectal sparing is not shown in table 4.2) and 3 

(4%) IBD controls were diagnosed with rectal sparing (p=0.210) (table 4.2). 

Surgery

Fourteen PSC-IBD patients and 11 IBD controls underwent surgery during the ten year study 

period. As depicted in table 4.3, indications for surgery were not significantly different 

between PSC-IBD patients and IBD controls. However, when making a distinction between 

inflammation or stenosis and dysplasia or carcinoma, 8 PSC-IBD patients developed dysplasia 

or carcinoma during the study period compared to none of the IBD controls (p=0.003). The 

median interval between the diagnosis of IBD and dysplasia or carcinoma was 15 years 

(range 10-31). Five out of eight PSC-IBD patients developed dysplasia before the diagnosis of 

PSC was established, with an interval ranging from 1 to 5 years. The remaining three patients 

developed dysplasia 3, 7 and 10 years after the diagnosis of PSC.

Medication

Eighty-nine percent of PSC-IBD patients and 88% of IBD controls were exposed to IBD-

related medical treatment based on medication data registered at time of colonoscopy. 

There were no significant differences in the use of corticosteroids, methotrexate or anti-

TNF between groups. Thiopurines were more often used by UC controls compared to PSC-

UC patients (p=0.014) and aminosalicylates were significantly more often used by PSC-CD 

patients than CD controls (p=0.001). Notably, aminosalicylates monotherapy was significantly 

more common in the PSC-IBD group than in the control group (p<0.001). Seventy-six PSC-IBD 

patients (95%) and none of the IBD controls were treated with UDCA.

DISCUSSION

In this large population-based study, evaluating the IBD phenotype associated with PSC, we 

found that IBD in PSC patients represents a distinct phenotype in that pancolitis is observed 

in 94% of PSC-UC patients and colitis in 96% of PSC-CD patients. The right hemi-colon is 

more often inflamed in PSC-IBD patients compared to matched IBD controls. Backwash ileitis 

and rectal sparing were rare findings.
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Our findings are consistent with the results from a recent study performed in Boston, 

Massachusetts and St. Louis, Missouri, in 2009.7 There, the authors found a higher prevalence 

rate of pancolitis (85%) in the PSC-UC patients compared to a matched UC-control group 

(45%), but no significant differences in prevalence of backwash ileitis or rectal sparing. 

In contrast, an association of PSC-IBD with backwash ileitis and rectal sparing was first 

reported 20 years ago,8  and later reproduced by Loftus Jr. et al. who found backwash ileitis 

in 51% (19/37) and rectal sparing in 52% (32/61) of PSC-UC patients.3 Recently, Jørgensen 

et al. reported that 84% of 184 prospectively included PSC patients had concomitant IBD.9 

Backwash ileitis was seen in 12% of PSC-UC patients and rectal sparing in 66% of PSC-IBD 

patients. Some authors have lent credit to backwash ileitis in support of the hypothesis of 

aberrant homing of gut-homing lymphocytes to the liver in PSC.10 Previous research has shown 

increased numbers of gut specific T-cells and chemokines present in the portal infiltrate of 

livers in a relative early stage of PSC.11,12 However, the key chemokine ligand CCL25 has 

so far only been demonstrated in the small bowel and not in the colon. To accommodate 

for this, backwash ileitis was put forward. Although we did observe signs of inflammation 

in ileal biopsies in absence of endoscopic ileitis in 7 (14%) PSC patients with concomitant 

pancolitis in the subgroup analysis, the prevailing phenotype of concurrent IBD is one of 

colonic and not ileal involvement. The clinical relevance of histopathologic abnormalities 

in ileal biopsies in absence of endoscopic ileitis is under debate. In a retrospective analysis 

of 9785 patients with ileal biopsies, Melton et al. showed that 5% of patients with a normal 

ileum did have abnormal histopathologic findings and in case of CD patients this percentage 

was even greater than 10%.13 The authors concluded that biopsies taken from normal ileum 

rarely provide relevant information and cannot be recommended.  In our subgroup analysis 

the prevalence of backwash ileitis was low and did not differ between groups. However, we 

did not perform a power analysis to see a difference in backwash ileitis, due to the difficulty 

to collect cases, and 56 PSC-IBD patients could not be included in the subgroup analysis due 

to lack of information. Nevertheless, there was no indication of increased backwash ileitis in 

our PSC-IBD patients. The relevance of microscopic ileitis in PSC-IBD cases has yet to be 

elucidated. 

In our study, most patients (61%) were first diagnosed with IBD and in some cases it took 

decades before PSC would surface. In 16% of cases, PSC was diagnosed prior to IBD. 

Given the median follow-up in our series of 15 years whilst the median time lag between 

the diagnosis of IBD and PSC successively ranges from 1 to 63 years, and 1 to 32 years vice 

versa, it could be inferred that the true prevalence of IBD in PSC patients is higher than 66%. 

The mild and quiescent character of IBD in PSC patients might result in a long subclinical 

phase. A study from Sweden showed histologic signs of inflammation in 7 out of 9 PSC 

patients without clinical signs of IBD.14 Three of these 7 PSC-patients developed symptoms 

one, three and seven years after the first colonoscopy. 

In general the inflammatory activity in PSC-IBD patients is low according to the SCCAI 

(Simple Clinical Colitis Activity Index), as well as according to endoscopic and histopathologic 

criteria.9 In line with our findings, various studies have reported a mild course of IBD in PSC 

patients.15,16 Scoring the severity of inflammation was not the main focus of our study, but we 

did observe that none of the PSC-CD patients had penetrating disease and that PSC-IBD 

patients in general used less thiopurines or combination therapy. However, these differences 

in medication use could also in part be due to reticence of treating physicians to prescribe 

potentially hepatotoxic drugs to patients with a chronic progressive liver disease.17

Although the strong association between PSC and IBD is well established, the underlying 

pathogenesis is not known. Notably, pre-existing UC may worsen after orthotopic liver 

transplantation (OLT) in 30% of cases and colitis may develop de novo under post-transplant 

immunosuppressive therapy.18,19 Conversely PSC requiring OLT is associated with a milder UC 

course compared to PSC-UC patients with less severe PSC and the risk for PSC recurrence 

after OLT is decreased in patients who had a colectomy before or during OLT, pointing 

towards an immunological cross-talk between gut and liver in PSC-IBD.20,21 PSC and IBD are 

considered to be complex genetic diseases, meaning that a combination of genes and risk 

factors cause disease. First degree relatives of PSC patients run an increased risk of PSC and 

UC,22 and already in 1982 an association of HLA-variants and PSC was identified.23 Recently, 

in two genome-wide association analyses for PSC strong associations were found for 5 

loci outside the HLA-complex.24,25 The distinct phenotype of PSC-IBD suggests a separate 

genetic background different from IBD without PSC. This clinical observation that PSC-IBD is 

a distinct IBD subtype is strengthened by genetic studies and so far, only 5 of 47 known risk 

loci for UC have been associated with PSC.26

PSC is an additional risk factor for the development of colorectal cancer (CRC) in IBD.27-30 In 

the present study, eight PSC-IBD patients compared to none of the IBD controls developed 

dysplasia or CRC, although, the median time between IBD diagnosis and study inclusion 

was longer in our PSC-IBD group than in our IBD controls. Strikingly, in 5 out of 8 PSC-IBD 

patients dysplasia was seen prior to the diagnosis of PSC. The etiopathogenesis of CRC in 

PSC-IBD is not well understood. Studies have shown that dysplasia or cancer can develop 

soon after the diagnosis of PSC-IBD, often located in the proximal part of the colon, and 

the overall prognosis is worse compared to CRC in IBD patients without PSC.30,31 Secondary 

hydrophobic bile acids such as deoxycholate and lithocholate have been suggested as 
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possible carcinogens in PSC-IBD. However, reports on the possible effects of the hydrophilic 

bile acid ursodeoxycholic acid (UDCA) in preventing CRC, by decreasing secondary bile acids, 

are contradictory.32,33 Almost all PSC patients included in the current study were treated with 

UDCA and therefore we were unable to study the potential beneficial effect of UDCA. Pardi 

and colleagues found a 74% reduction in risk for dysplasia or cancer in a post-hoc analysis of 

a randomized placebo-controlled trial for UDCA-therapy in PSC-UC patients.32 This potential 

chemopreventive effect of UDCA could not be confirmed by Wolf et al. in a retrospective 

cohort study of 120 PSC-UC patients. No reduction in risk of developing cancer or dysplasia 

was found in their PSC-UC patients treated with UDCA.33 Recently, a follow-up study of a 

randomized controlled trial of high dose UDCA (17-23 mg/kg/day) vs. placebo therapy in PSC 

patients did not show a difference in frequency of dysplasia or cancer between groups.34 

Several studies have been performed evaluating the characteristics of inflammatory bowel 

diseases associated with PSC in different cohorts ranging from 29 to 184 PSC patients.3,4,7-9,15,16 

Yet, none of these studies were population-based. Our PSC cohort is the largest well 

phenotyped population-based cohort worldwide. Nevertheless, the retrospective design of 

our study, and the fact that not all PSC patients in the 39 participating hospitals received a 

colonoscopy in the absence of clinical signs of IBD, presumably resulted in an underestimation 

of the association between IBD and PSC.

In summary, inflammatory bowel disease in PSC patients represents a distinct phenotype in 

that pancolitis is observed in 94% of PSC-UC and colitis in 96% of PSC-CD patients. Backwash 

ileitis and rectal sparing were rare findings in the PSC-UC cohort studied. The increased 

risk for dysplasia and cancer and the strong correlation between PSC and IBD mandates 

colonoscopy at diagnosis and annual surveillance.
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