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Liver transplantation for primary sclerosing cholangitis —
morbidities including disease recurrence
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Primary sclerosing cholangitis (PSC) is one of the major
diseases indicated for liver transplantation (LTx). There are
some important points to be considered when discussing
LTx for PSC, which makes it a unique etiology among liver
transplant physicians. PSC often coexists with inflammatory
bowel disease (IBD), mainly ulcerative colitis (UC), and
patients with PSC are prone to develop colorectal cancer
and cholangiocarcinoma both before and after LTx. While
the surgical techniques in I'T'x for PSC are similar to those
in other diseases, choledochoenterostomy is usually required
for PSC recipients since severe cholangitis often damages
the common bile duct. This leads to the high incidence of
biliary complications among PSC recipients. Because the
background of the development of PSC is supposed to be
autoimmune disease, the postoperative immunosuppressive
regimen should be considered and planned not only for the
inhibition of rejection but for the control of autoimmunity.
Most importantly, the recurrent PSC among recipients
who underwent L'Tx for PSC definitely impairs the graft
and patient survival after LTx, which has resulted in the
significantly poor outcomes of I'I'x for PSC (1). Most recent
European registry study of 6,463 primary LTx for PSC
patient reported the survival rate at 1, 5, 10, 15, 20, and
30 years of 89.7%, 79.8%, 70.7%, 58.3%, 43.8%, and
20.4%, respectively (2). The recent article by Vannas et al. (3)

well investigated these unique issues in LTx for PSC
recipients among their single center experience which
represents the national records of LT'x for PSC in Finland.
Vannas et al. focused on the Comprehensive
Complication Index (CCI), recently proposed calculation
index reflecting the gravity of overall complication burden
on the patient on a scale from 0 (no complication) to
100 (death). They found that CCI >42 can predict the
significantly poorer survival after ITx for PSC. In addition,
transplant at an earlier era, higher model for end-stage liver
disease (MELD) score, and high/low body mass index were
associated with higher CCI. Since CCI is an aggregation
score of post-transplant complications according to the
severity stratified by Clavien-Dindo classification (4), it is
quite reasonable that the higher the CCI score the poorer
the patient outcome. The fact that there was no difference
in CCI between cirrhotic PSC recipients and non-cirrhotic
PSC recipients was quite interesting. In addition, it was
noteworthy that the way of biliary reconstruction (duct-to-
duct vs. choledochoenterostomy) was not associated with
CCI score. These facts may represent that the complications
developing among PSC recipients are more affected by
disease specific causes such as cholangitis, recurrent PSC,
and infections (5). It was regretful that the details of biliary
complications including anastomotic biliary stricture,
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biliary leakage, and non-anastomotic biliary stricture were
not presented in the article. With regard to the long-term
survival of PSC recipients and disease recurrence, the
development of these biliary complications is significantly
associated with patient outcomes. As Hildebrand ez 4. (6).
reported, biliary strictures, especially anastomotic strictures
with or without biliary leakage, are closely linked with
PSC recurrence and it is difficult to completely distinguish
between them despite the attempts of investigators to
exclude anastomotic strictures from the recurrent disease.
They concluded that both biliary stricture and recurrent
disease affect long-term graft and patient survival after
LTx for PSC, and that donor age, IBD, and prothrombin
time-international normalized ratio (PT-INR) at I'Tx are
independent risk factors for biliary stricture and recurrent
disease and allow for risk estimation depending on the
recipient-donor constellation.

LTx for PSC is unique in view of its close relation to
the development of cholangiocarcinoma and colorectal
cancer (7,8). The exclusion of pre-transplant coexistence
of malignancy and the monitoring for the development
of de novo malignancy is utmost important for all LTx
recipients, however, much more caution should be paid
for PSC recipients regarding cholangiocarcinoma and
colorectal cancer. Cholangiocarcinoma is the most
common malignancy in patients with PSC, accounting
for 2-8% of cases and being the leading cause of death
in these patients (7). In this aspect, Finnish approach for
LTx for PSC patients including those with increased risk
of cholangiocarcinoma, defined as repeated suspicious
dysplasia or aneuploidy DNA, detected with flow cytometry
and biliary brush cytology as candidates for LT, seems
acceptable and appropriate given the large donor pool.
It may prevent developing cholangiocarcinoma during
both pre-transplant and post-transplant period among
PSC patients, which definitely leads to the improvement
of outcome of this disease. With this approach, Vannas
et al. did not find any post-transplant development of
cholangiocarcinoma among their cohort, describing only
four cholangiocarcinoma cases (2%) in the explanted livers.
About 70% of PSC cases are accompanied by IBD among
which UC comprises the most common subtype (>75%),
and the disease control of IBD itself and development of
colorectal cancer both before and after L'Tx is significantly
associated with the graft and patient survival after I'Tx for
PSC. It is well recognized that the severity (activity) of
IBD is closely related with the progression of PSC, and a
lower risk of L'Tx or death was observed when colectomy
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is performed before PSC diagnosis (8). This is the case
after LTx for PSC, meaning that those with active IBD
after LTx are at higher risk of recurrent PSC which leads
to the graft failure and colectomy for IBD before LTx
was proved to be a significant protective factor for the
development of recurrent PSC after LTx by many authors
(9,10). Unfortunately, there was no description regarding
the coexistence of IBD nor IBD activity after LTx in
Vannas’s study. Since concurrent IBD and its activity is
well-recognized prognostic factor among PSC recipients,
this should always be incorporated as an important variable
affecting the outcomes of this population. The development
of colorectal cancer after LTx for PSC was reported to
be 3% in this Finnish study. The annual incidence rate of
colorectal cancer in PSC patients is less than 0.5%, with
a 30-year cumulative risk of 13%, while IBD patients
have a 2% chance of colorectal cancer which is 5 to
15 times greater than the normal population over the
course of 30 years. PSC/IBD patients have a higher chance
of developing colorectal cancer, up to 30% at 20 years after
diagnosis. Although PSC/IBC patients are at greater risk of
colorectal cancer, there is a debate about whether L'T'x alters
the progression of colorectal neoplasia in these patients or
not. The risk of colorectal cancer in PSC/IBD patients was
reported to increase after L'T; around 7% within a few years
after LTx for PSC (8).

Although it was not discussed in this Finnish study,
recurrent disease is the most important issue in LTx for
PSC (11). The incidence of recurrent PSC varies widely
among transplant centers, which may reflect differences in
the diagnostic criteria, length and type of follow-up, and
inclusion of protocol biopsies. Recent systematic reviews
of 22 and 14 publications reported average recurrence
rates of 18.5% (5.7-59.1%) and 17.7% (10.1-27.1%),
respectively, with the critically high incidence of graft
loss among recurrent recipients, around 50% (11,12).
Regarding reported factors associated with PSC recurrence,
cholangiocarcinoma before LTx, co-existence of active
IBD, older donor age, higher MELD score, and episode of
acute cellular rejection were risk factors, while colectomy
before LTx and good control of IBD activity was protective.
Consistent with other autoimmune liver diseases, disease
recurrence as well as rejection is more common after I'Tx
for PSC. Whether the modification of immunosuppression
is protective or not for the development of recurrent
PSC is a matter of debate. Vannas et #/. found that
azathioprine was associated with a higher morbidity rate,
while mycophenolate mofetil acted as a protective for
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morbidity and mortality, however, these findings were
strongly confounded by an era effect as authors mentioned.
Azathioprine is rarely used in LTx today, however, the
protective effect of mycophenolate mofetil seems promising
among PSC recipients. A recent Japanese nationwide
study (13) revealed that cyclosporine use as a calcineurin
inhibitor and mono or no immunosuppressive regimen
during the maintenance phase were risk factors for
recurrent PSC, the latter being an independent risk factor.
Japanese transplant clinicians have tended to use a triple
regimen (tacrolimus, steroid, and mycophenolate mofetil)
or to increase the maintenance dose of tacrolimus and
steroid among PSC recipients. Actually, double (tacrolimus
and mycophenolate mofetil) or triple therapy accounted for
91% of PSC during the maintenance phase among recent
cases, in contrast to the high proportion of those receiving
only calcineurin inhibitor (56%) among old cases.

In conclusion, there is still plenty of unsolved
problems in LTx for PSC including prevention of surgical
complications and disease recurrence, immunosuppressive
regimens, and monitoring for IBD, colorectal cancer and
cholangiocarcinoma, all of which will be improved along
with the accumulation of experiences and latest knowledge
for the better prognosis of this disease entity.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Hepatobiliary Surgery and Nutrition.
The article did not undergo external peer review.

Conflicts of Interest: The author has completed the ICMJE
uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-23-595/coif).
The author has no conflicts of interest to declare.

Ethical Statement: The author is accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article

distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International

© HepatoBiliary Surgery and Nutrition. All rights reserved.

145

License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Eaton JE, Talwalkar JA, Lazaridis KN, et al. Pathogenesis
of primary sclerosing cholangitis and advances in diagnosis
and management. Gastroenterology 2013;145:521-36.

2. Berenguer M, Di Maira T, Baumann U, et al.
Characteristics, Trends, and Outcomes of Liver
Transplantation for Primary Sclerosing Cholangitis in
Female Versus Male Patients: An Analysis From the
European Liver Transplant Registry. Transplantation
2021;105:2255-62.

3. Vannas MJ, Aberg F, Nordin A, et al. Comprehensive
Complication Index to Monitor Morbidity and Mortality
After Liver Transplantation in Primary Sclerosing
Cholangitis. Ann Surg 2023;278:¢773-9.

4. Clavien PA, Vetter D, Staiger RD, et al. The
Comprehensive Complication Index (CCI®): Added Value
and Clinical Perspectives 3 Years "Down the Line". Ann
Surg 2017;265:1045-50.

5. Demir M, Sigal M. Mucosa-associated microbiota
alterations in primary sclerosing cholangitis (PSC) before
and after liver transplantation-who is calling the shots?
Hepatobiliary Surg Nutr 2023;12:795-7.

6. Hildebrand T, Pannicke N, Dechene A, et al. Biliary
strictures and recurrence after liver transplantation for
primary sclerosing cholangitis: A retrospective multicenter
analysis. Liver Transpl 2016;22:42-52.

7. Catanzaro E, Gringeri E, Burra P, et al. Primary Sclerosing
Cholangitis-Associated Cholangiocarcinoma: From
Pathogenesis to Diagnostic and Surveillance Strategies.
Cancers (Basel) 2023;15:4947.

8. Hatami B, Pasharavesh L, Sharifian A, et al. Concurrent
inflammatory bowel disease and primary sclerosing
cholangitis: a review of pre- and post-transplant outcomes
and treatment options. Gastroenterol Hepatol Bed Bench
2023;16:259-69.

9. Nordenvall C, Olén O, Nilsson PJ, et al. Colectomy prior
to diagnosis of primary sclerosing cholangitis is associated
with improved prognosis in a nationwide cohort study
of 2594 PSC-IBD patients. Aliment Pharmacol Ther
2018;47:238-45.

HepatoBiliary Surg Nutr 2024;13(1):143-146 | https://dx.doi.org/10.21037/hbsn-23-595


https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-595/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-595/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

146 Akamatsu. LTx for PSC

10. Lindstrom L, Jargensen KK, Boberg KM, et al. Risk factors 12. Fosby B, Karlsen TH, Melum E. Recurrence and rejection

and prognosis for recurrent primary sclerosing cholangitis in liver transplantation for primary sclerosing cholangitis.

after liver transplantation: a Nordic Multicentre Study. World ] Gastroenterol 2012;18:1-15.

Scand J Gastroenterol 2018;53:297-304. 13. Akamatsu N, Hasegawa K, Egawa H, et al. Donor age (>45
11. Steenstraten IC, Sebib Korkmaz K, Trivedi PJ, et al. years) and reduced immunosuppression are associated with

Systematic review with meta-analysis: risk factors for the recurrent primary sclerosing cholangitis after liver

recurrent primary sclerosing cholangitis after liver transplantation - a multicenter retrospective study. Transpl

transplantation. Aliment Pharmacol Ther 2019;49:636-43. Int 2021;34:916-29.

Cite this article as: Akamatsu N. Liver transplantation for
primary sclerosing cholangitis—morbidities including disease
recurrence. HepatoBiliary Surg Nutr 2024;13(1):143-146. doi:
10.21037/hbsn-23-595

© HepatoBiliary Surgery and Nutrition. All rights reserved. HepatoBiliary Surg Nutr 2024;13(1):143-146 | https://dx.doi.org/10.21037/hbsn-23-595



