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Abstract 
Sclerosing cholangitis recurs in some patients following liver transplantation. These high-risk patients may provide clues 
to the pathogenesis of this disease.
Aims  In this single-center study, from a high prevalence area, we investigated the incidence of recurrent sclerosing cholangitis 
following liver transplantation and re-transplantation.
Methods  A retrospective cohort study of all patients with primary sclerosing cholangitis transplanted in the Irish National 
Liver Transplant program between 1993 and 2019.
Results  Recurrent sclerosing cholangitis occurred in 23/112 patients (20.7%). Overall patient survival was similar in the 
recurrence and non-recurrence groups. Nine patients were re-transplanted for recurrent disease. Patients with recurrence 
were significantly younger (42.7 +  − 2.5 years vs. 49.3 +  − 1.3 p < 0.05), and colectomy post-transplant was performed 
more frequently in the recurrence group (6/21 vs. 9/81 p < 0.05). Further recurrence after re-transplantation was identified 
in 6/9 patients and was identified a shorter time after transplant than the first recurrence (median 41.5 months; range 26–53 
vs. median 65.5; range 38: p < 0.05).
Discussion/conclusion  Recurrent PSC following liver transplantation is common, particularly in younger patients. It occurs 
earlier and is more frequent following a second transplant.
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Primary sclerosing cholangitis is a common indication for 
liver transplant in Northern Europe and North America but 
is relatively uncommon elsewhere [1–3]. The disease may 
recur in the new liver graft in between 8 and 27% of patients 
and may require re-transplantation [4, 5]. Recurrent scleros-
ing cholangitis has been reported to result in reduced graft 
and patient survival. The pathophysiology is incompletely 
understood, and there is currently no medical therapy proven 
to alter the natural history of this disease [6]. There are a 
number of unusual aspects of sclerosing cholangitis. In 
contrast to most presumed auto-immune diseases, it affects 
more males than females. The majority of patients also have 
inflammatory bowel disease, most commonly ulcerative 

colitis. There is also a marked geographical distribution 
with the disease most common in Northwest Europe, North 
America, Australia, and New Zealand. Despite extensive 
efforts and a number of associations a definite genetic basis 
for the disease has not been identified [7]. It is not clear why 
sclerosing cholangitis recurs in some patients following liver 
transplantation, but not in others. It is possible that inves-
tigating these high-risk patients may provide clues to the 
pathogenesis. In this single-center study, from a high preva-
lence area, we looked at our cohort of patients with recurrent 
sclerosing cholangitis following liver transplantation.

Methods

This study was performed in the Irish National Liver Trans-
plant Unit, located at St. Vincent’s University Hospital 
in Dublin. The unit is an adult-only program which com-
menced in 1993, and it is the only liver transplant unit in the 
Republic of Ireland. Patients transplanted with a diagnosis of 
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primary sclerosing cholangitis between the commencement 
of the program in 1993 and the end of 2019 were identi-
fied from the liver transplant list. The original individual 
clinical notes were reviewed by two hepatologists indepen-
dently. Patients with a diagnosis of cholangiocarcinoma 
were excluded. Follow-up was till the end of 2022. Diag-
nosis of recurrent sclerosing cholangitis was established on 
the basis of the criteria suggested by the Mayo Clinic [8]. 
These include the presence of characteristic non-anastomotic 
biliary strictures or compatible histologic abnormalities. 
Patients with cholangiocarcinoma were excluded as radio-
therapy, and chemotherapy can cause damage mimicking 
recurrent PSC. Patients who died within 1 year of trans-
plantation were also excluded as there would be insufficient 
time for recurrent sclerosing cholangitis to become manifest. 
The study was approved by the research ethics committee 
at St. Vincent’s University Hospital. Data was graphed and 
analyzed using GraphPad Prism software (GraphPad Soft-
ware Inc., San Diego, CA, USA). Significance of differences 
was analyzed using the Mann–Whitney test, log-rank test, or 
Chi2 test (Fisher’s exact test) and the paired Mann–Whitney  
test as appropriate. Unless otherwise stated, data are 
expressed as the mean ± standard error of the mean (s.e.m.)

Results

Between 1993 and the end of 2019, 1032 liver transplants 
were performed. One hundred and thirty-nine patients had 
a diagnosis of primary sclerosing cholangitis. The graft and 
survival data for 119 PSC patients without cholangiocar-
cinoma are shown in Fig. 1. Five and 10-year patient and 
graft survivals were 88.9%/70.5% and 84.5%/54.9% respec-
tively. There were a total of 21 patients who required re-
transplantation. Five re-transplants were early (< 12 months 
for primary non-function or hepatic artery thrombosis). For 
consideration of recurrent primary sclerosing cholangitis, 
patients who died within 1 year of transplant were excluded 
as there would be insufficient time for recurrent sclerosing 
cholangitis to manifest. Twenty patients with cholangiocar-
cinoma and 7 who died within 1 year of transplantation were 
excluded. Results on 112 patients were analyzed.

Recurrent sclerosing cholangitis was diagnosed in 23/112 
patients (20.7%) (Table 1). Overall patient survival was sim-
ilar in the recurrence and non-recurrence groups (Fig. 2). 
There were 10 late re-transplants in the recurrent PSC group 
and 7 in the non-recurrence group (10/23 vs. 7/89 p < 0.01). 
The re-transplants in the recurrent PSC group were all for 
recurrent disease, whereas in the non-recurrence group, 
3 were for chronic rejection, 3 for hepatic artery throm-
bosis, and 1 for undefined immunological liver disease. 
Patients with recurrent disease were significantly younger 
(42.7 +  − 2.5 years vs. 49.3 +  − 1.3 p < 0.05). Inflammatory 
bowel disease was present in 85/112 patients (76%), 20/23 in 
the recurrence group vs. 65/89 in the non-recurrence group 
(p = n.s.). One patient re-transplanted for recurrent PSC 
did not have a diagnosis of inflammatory bowel disease. 
Ten patients had colectomy pre-transplant, 2 in the recur-
rent PSC group, and 8 in the non-recurrence group (2/23 vs. 
8/89 p = n.s.). Colectomy post-transplant was performed in 
6/21 patients in the recurrence group and 9/81 in the group 
without recurrent disease (p < 0.05). In this study, there was 
no significant relationship between episodes of acute cel-
lular rejection or immunosuppressive medications used and 

Fig. 1   Patient and graft survival for 119 patients transplanted for pri-
mary sclerosing cholangitis

Table 1   Patients with and 
without recurrent sclerosing 
cholangitis following first  
liver transplant

Recurrent sclerosing 
cholangitis (n = 23)

No-recurrence 
(n = 89)

p value

Age at first transplant (m ± s.e.m.) 42.7 ± 2.5 49.3 ± 1.3 p < 0.01
Sex (M/F) 19/4 64/25 n.s.
Inflammatory bowel disease 20/23 65/89 n.s.
Colectomy pre-transplant 2/23 8/89 n.s.
Colectomy post-transplant 6/21 9/81 p < 0.05
Pouch surgery pre/post-transplant 1/1 5/3 n.s.
Mortality 5/23 23/89 n.s.
Late re-transplant (> 1 year post-transplant) 10/23 7/89 p < 0.01
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the risk of recurrent disease. Of the 10 patients with recur-
rent disease, 1 died shortly after re-transplantation. Disease 
recurrence was subsequently identified in 6, and suspected 
in another, with 1 patient requiring one re-transplant and 2 
requiring two further re-transplants for recurrent disease. All 
6 patients with disease recurrence in the graft were male. 
Recurrent disease was identified sooner after re-transplant 
than after the first transplant in the 6 affected patients 
(median 41.5; range 26–53 months vs. median 65.5; range 
38–86 months: p < 0.05).

Discussion

In this study, recurrent sclerosing cholangitis following 
liver transplant occurred in 20.7% of patients following 
liver transplant. This figure is similar to that reported by a 
recent large study including centers from the Netherlands, 
Canada, and the USA [9]. Further recurrence occurred in 
6/9 (67%) after re-transplantation for recurrent sclerosing 
with 2 patients requiring a third transplant. Despite a total 
of 14 re-transplants for recurrence, overall patient survival 
was similar to patients without recurrent disease. Patients 
with recurrence were younger at the time of the first trans-
plant. This was also noted in a large Scandinavian mul-
ticentre study [10]. Patients with recurrent disease were 
also younger in a large international study including 131 
patients with recurrent PSC, 42.1 vs. 47.1 years, although 
this was not statistically significant on multivariate analy-
sis [9]. In our study, the majority of patients transplanted 
for recurrence had a further recurrence at a shorter interval 
compared to the first transplant. This is similar to the pre-
vious experience reported with chronic rejection, where 
patients transplanted for chronic rejection had frequent and 

earlier recurrences [11]. Patients with recurrent sclerosing 
cholangitis were more likely to require colectomy post-
transplant, suggesting increased severity of inflammatory 
bowel activity in these patients.

A large number of studies have looked at factors associ-
ated with recurrent sclerosing cholangitis [4, 5, 10]. These 
factors include inflammatory bowel disease, cholangiocar-
cinoma, donor age, MELD score, and multiple episodes of 
acute cellular rejection. Evidence of increased inflamma-
tory bowel activity is a consistent feature in many reports. 
Colectomy prior to liver transplant has been associated 
with a reduced risk, although this is controversial [12]. 
Interestingly, it has been reported that colectomy and 
ileostomy reduce risk compared to colectomy and pouch-
anal anastomosis [13]. This difference could be related to 
on-going inflammation in the ileo-anal pouch [13]. It has 
been suggested that changes in the gut microbiota may be 
associated with primary sclerosing cholangitis and recur-
rent sclerosing cholangitis following liver transplant [14]. 
A recent multicentre study identified inflammation as a 
significant risk factor for recurrence [9]. Inflammatory 
conditions identified included recurrent cholangitis as an 
indication for transplant, acute cellular rejection, or active 
inflammatory bowel disease post-transplant. In our study, 
the fact that patients with recurrent sclerosing cholangi-
tis required colectomy more frequently would support the 
hypothesis that inflammatory bowel disease post-transplant 
is important. The major limitation of this study is that it 
is from a single center. The strengths are that it is the only 
liver transplant program in Ireland and thus captures the 
vast majority of cases of primary sclerosing cholangitis 
needing liver transplant in this defined population. Follow-
up was complete, with no patients lost to follow-up.

This study showed that recurrent sclerosing cholan-
gitis is common, particularly in patients transplanted at 
a younger age. Patients with recurrence required colec-
tomy, post-transplant, more frequently than those without, 
suggesting increased inflammatory bowel activity in this 
cohort. Patients requiring re-transplantation have a high 
likelihood of further recurrence. There is currently no 
treatment to prevent recurrence. The links between inflam-
matory bowel activity, colectomy, and recurrence may 
indicate that approaches targeting inflammatory bowel 
disease may be fruitful, particularly for patients requiring 
re-transplantation for recurrent disease.

Data Availability  The data contains personal information and thus can-
not be made available under GDPR regulations.
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Fig. 2   Patient survival for 112 patients with and without recurrence 
of sclerosing cholangitis. Patients who died within 1  year of initial 
liver transplant were excluded
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