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Primary sclerosing cholangitis (PSC) is a progressive
liver disease that causes biliary inflammation, recurrent
cholangitis, and liver fibrosis (1). Although there are
therapeutic options that temporarily reduce the itching
and jaundice caused by PSC, there is currently no effective
definitive treatment. The rate of disease progression varies
among individuals, but it ultimately leads to end-stage
liver disease and necessitates liver transplantation (2). In
some cases, PSC can also progress to cholangiocarcinoma
which is the second most common, and the most lethal,
tumor of the liver (3). There are significant challenges
with liver transplantation in patients with PSC including
(I) technical difficulties, (II) recurrent cholangitis post-
liver transplantation due to an immunosuppressive state,
(III) increased risk of rejection due to the autoimmune
nature of the disease, (IV) recurrence of the disease post-
liver transplantation, and (V) the shortage of liver allografts
which necessitates the use of extended criteria and donation
after circulatory death grafts. Despite these challenges, the
post-liver transplant graft and patient survival in patients
with PSC is similar to non-PSC patients (2-6).

The highest incidence of PSC (1.58/100,000) is reported
in Finland (7), and there is a large cohort of liver transplant
patients with PSC in that country. A recent study by Vannas
et al. (8) investigated the short-term and long-term morbidity

and mortality after liver transplantation in Finnish patients
with PSC using a comprehensive complication index
(CCI) (9). In a cohort of 199 PSC patients who underwent
liver transplantation, two study groups were defined for
analysis: (I) with classical PSC symptoms (n=148) and (II)
with increased risk of cholangiocarcinoma only (n=51).
The authors calculated two CCI scores (I) at 1-year post-
liver transplantation and (II) overall at last follow-up
(median follow-up of 9 years). Study covariates included
patient sex, type of biliary anastomosis, Model for End-
Stage Liver Disease (MELD) score, body mass index (BMI),
use of immunosuppression medication, and date of liver
transplantation. The two studies groups did not differ for
CCI at 1-year or overall. Patient survival was significantly
lower when 1-year CCI was greater than 42. Lower survival
was associated with cholangitis, infections, and hypertension.
High MELD score (>20) was associated with higher 1-year
and overall CCI. Both low and high BMI (<22 and >25 kg/m”)
were associated with higher 1-year and overall CCI.

This study had many limitations. First, this retrospective
study spans nearly four decades, from 1984 to 2020. The
data collection period included the introduction of the
MELD score in 2002 (covering only 18 years of the study
and the introduction of the CCI in 2013 (covering only
7 years of the study). The authors themselves stated that the
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accuracy of the data may be flawed, especially in registered
complications from paper-based records from the 1980s
and 1990s. Similarly, long-term follow-up for complications
for those same patients 20 to 30 years post-transplant is
likely limited, with high risk for error. Another important
limitation is the choice of recipients in 50% of the cohort
(before the introduction of the MELD score in 2002) since
the decision-making for transplant was based on differing
local models or on the sole discretion of the transplant
surgeon. In this group of patients, 102 had a MELD score
<10 (51%) and 70 patients had a MELD score between
10-20 (35%), resulting in only 14% having a MELD >20.
Such low MELD scores might fail to represent the disease
severity seen in the United States and throughout most of
the world. Additionally, reporting overall complications over
such an extended time period results in a simple time bias
because patients followed for a longer period will have more
complications, as they have more time to develop them.

As expected, CCI scores in patients who underwent
liver transplantation before 2000 had a significantly higher
overall value (62.4) compared to those patients who
underwent liver transplantation after 2000 (41.8, P<0.001).
"This shows that the MELD score after 2002 helped a better
patient selection, and how the surgeons and physicians
became more adept in-patient care pre- and post-liver
transplantation

In this large cohort liver transplantation study in
patients with PSC, the Finnish Group demonstrated that
a higher MELD score and a lower BMI were significantly
associated with higher CCI (8). Although higher MELD-
higher surgical complications interaction can be justified,
the latter (lower BMI-higher surgical complication) could
be expected differently for surgical complications in many
liver transplantation studies. On the other hand, lower
BMI (<22 kg/m®) could be associated with significant
nutritional issues which could explain higher surgical
complications in this patient population. With the large
cohort of PSC patients, the authors were able to analyze the
impact of immunosuppressive drugs on the development
of complications (8). As the study spans over 36 years, 60%
of patients were treated with a cyclosporine-based and
38% with a tacrolimus-based immunosuppressive regimen
which showed no significant difference in the CCI scores.
However, the authors found that using mycophenolate
mofetil (MMF) was associated with significantly lower CCI
scores on the long-term follow-up. Although this finding
could be explained with better control of the immune
system in patients with PSC, the authors did not report
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what kind of complications were better in the MMF group.
Moreover, the authors failed to report the trough levels of
tacrolimus and cyclosporine over the years and whether
those patients with higher CCI had lower or comparable
trough levels compared to those with lower CCI which
could increase our understanding of the assessment of
complications.

Although the authors concluded that morbidity measured
with a 1-year CCI score appeared to significantly affect
the 1-year patient survival, in the long-term, morbidity
measured with an overall CCI score appeared to be mainly
increased by low-grade complications, such as infections
and hypertension. However, we wonder if studies that span
over 36 years could accurately assess and compare morbidity
when the management of PSC gets better over decades
by expert hepatologists, better and novel knowledge,
such as the impact of gut microbiota (10,11), and better
surgeons with improved techniques and knowledge in liver
transplantation (6).

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: All authors have completed the ICMJE
uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-23-599/coif).
The authors have no conflicts of interest to declare.

Ethical Statement: The authors are 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
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).

HepatoBiliary Surg Nutr 2024;13(1):154-156 | https://dx.doi.org/10.21037/hbsn-23-599


https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-599/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-599/coif

156

See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Lazaridis KN, LaRusso NF. Primary Sclerosing
Cholangitis. N Engl ] Med 2016;375:1161-70.

2. Shah YR, Nombera-Aznaran N, Guevara-Lazo D, et
al. Liver transplant in primary sclerosing cholangitis:
Current trends and future directions. World J Hepatol
2023;15:939-53.

3. 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.

4. Goldaracena N, Cullen JM, Kim DS, et al. Expanding the
donor pool for liver transplantation with marginal donors.
IntJ Surg 2020;82S:30-5.

5. Kubal C, Roll GR, Ekser B, et al. Donation after
circulatory death liver transplantation: What are the limits
for an acceptable DCD graft? IntJ Surg 2020;82S:36-43.

6. Ekser B, Halazun KJ, Petrowsky H, et al. Liver

Cite this article as: Ekser B, Mihaylov P, Mangus RS.
Assessment of morbidity and mortality after liver transplantation
for primary sclerosing cholangitis. HepatoBiliary Surg Nutr
2024;13(1):154-156. doi: 10.21037/hbsn-23-599

© HepatoBiliary Surgery and Nutrition. All rights reserved.

10.

11.

Ekser et al. Assessment of outcomes in liver transplantation for PSC

transplantation and hepatobiliary surgery in 2020. Int ]
Surg 2020;82S:1-3.

Trivedi PJ, Bowlus CL, Yimam KK et al. Epidemiology,
Natural History, and Outcomes of Primary Sclerosing
Cholangitis: A Systematic Review of Population-based
Studies. Clin Gastroenterol Hepatol 2022;20:1687-1700.¢4.
Vannas M]J, 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:e773-9.

Slankamenac K, Graf R, Barkun J, et al. The
comprehensive complication index: a novel continuous
scale to measure surgical morbidity. Ann Surg
2013;258:1-7.

Sucu S, Basarir KE, Mihaylov P, et al. Impact of gut
microbiota on liver transplantation. Am J Transplant
2023;23:1485-95.

Ekser B, Sucu S, Mihaylov P, et al. Letter to the Editor:
Mucosal gut microbiota in primary sclerosing cholangitis
before and after liver transplantation-Are there other
challenges? Hepatology 2023;78:E27-8.

HepatoBiliary Surg Nutr 2024;13(1):154-156 | https://dx.doi.org/10.21037/hbsn-23-599


https://creativecommons.org/licenses/by-nc-nd/4.0/

