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Abstract

BACKGROUND
Primary sclerosing cholangitis (PSC) manifests within a broad ethnic and racial
spectrum, reflecting different levels of access to health care.

AIM
To evaluate the clinical profile, complications and survival rates of patients with
PSC undergoing liver transplantation (LTx) at a Brazilian reference center.

METHODS

All patients diagnosed with PSC before or after LTx were included. The medical
records were reviewed for demographic and clinical variables, including
outcomes and survival. The level of statistical significance was set at P < 0.05.
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RESULTS

Our cohort represented 1.6% (n = 34) of the 2113 patients receiving liver grafts at our service over the past two
decades. Most were male (1 = 19; 56%). The average age (40 * 14 years) was similar for men and women (P = 0.347).
The mean follow-up time from diagnosis to LTx was 68 mo. Most patients had the classic form of PSC. Three
women had PSC/autoimmune hepatitis overlap syndrome, and one patient had small-duct PSC. Alkaline
phosphatase levels at diagnosis and pre-LTx model for end-stage liver disease. scores were significantly higher in
males. Inflammatory bowel disease (IBD) was investigated by colonoscopy in 26/34 (76%) and was present in most
cases (18/26; 69%). IBD was less common in women than in men (44.4% vs. 55.6%) (P = 0.692). Cholangiocarcinoma
(CCA) was diagnosed in 2/34 (5.9%) patients by histopathology of the explant (survival: 3 years 6 mo, and 4 years
11 mo). Two patients had complications requiring a second LTx (one after 7 d due to hepatic artery thrombosis and
one after 17 d due to primary graft dysfunction). Five patients (14.7%) developed biliary stricture. The overall
median post-LTx survival was 66 mo. Most deaths occurred in the first year (infection n = 2, primary liver graft
dysfunction n = 3, unknown causes n = 1). The 1-year and 5-year survival rates of this cohort were 82.3% and
70.6%, respectively, matching the mean overall survival rates of LTx patients at our center (87.1% and 69.43%,
respectively) (P = 0.83).

CONCLUSION
Survival after 1 and 5 years was similar to that of other LTx indications. The observed CCA survival rate suggests
CCA may be an indication for LTx in selected cases.

Key Words: Primary sclerosing cholangitis; Epidemiology; Liver transplantation; Survivor; Clinical associations; Pathological
features

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We present a case series of liver transplantation (LTx) patients from the largest center in Northeastern Brazil, with
epidemiological features different from what is expected for primary sclerosing cholangitis (PSC) (e.g., early manifestation
and proportion of female patients). The finding of two cases of cholangiocarcinoma (CCA) with good survival is relevant to
the discussion on the eligibility of selected cases of CCA for LTx. The survival of PSC patients was similar to that of LTx
patients with other etiologies.

Citation: Freitas LTS, Hyppolito EB, Barreto VL, Janior LHJC, Jorge BCM, Hateras FCTSB, Marzola MB, Lima CA, Celedonio RM,
Coelho GR, Garcia JHP. Liver transplant in patients with primary sclerosing cholangitis: A retrospective cohort from Northeastern
Brazil. World J Hepatol 2023; 15(9): 1033-1042

URL: https://www.wjgnet.com/1948-5182/full/v15/i9/1033.htm

DOI: https://dx.doi.org/10.4254/wjh.v15.i19.1033

INTRODUCTION

Primary sclerosing cholangitis (PSC) is a chronic, progressive autoimmune disease causing inflation, stenosis and dilation
of the intra- and extrahepatic bile ducts[1]. Clinically characterized mainly by fatigue and pruritus[2], PSC may lead to
cholangiocarcinoma (CCA) and cirrhosis. Around 70% of PSC patients have inflammatory bowel disease (IBD), especially
ulcerative colitis, with elevated risk of colorectal cancer[3]. Currently available clinical treatments do not alter the natural
history of PSC, and liver transplantation (LTx) is the only curative treatment available[4], although some studies have
reported a post-LTx relapse rate of as much as 25%[5]. Intractable pruritus, recurrent cholangitis, hepatocarcinoma and
decompensated cirrhosis are some of the classic indications for LTx[1], but the ideal moment for transplantation can be
difficult to determine. The purpose of this study was to evaluate the clinical profile, complications and survival rates of
PSC patients submitted to LTx at a Brazilian referral center.

MATERIALS AND METHODS

In this retrospective observational cohort study, we included all LTx patients diagnosed with PSC before or after
transplantation. The diagnosis was based on clinical and laboratory findings confirmed by magnetic resonance cholan-
giopancreatography (MRCP) or endoscopic retrograde cholangiopancreatography (ERCP). Between May 2012 and May
2022, the LTx team at our service (Hospital Universitario Walter Cantidio, Federal University of Ceara, partnered with
Hospital Sao Carlos) performed 2113 procedures; 34 of which (1.6%) were due to PSC. The study variables were age, sex,
clinical manifestations, association with IBD and other comorbidities, time between diagnosis of PSC and LTx, cause of
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LTx, PSC classification, laboratory findings, treatments and complications prior to LTx, time of ischemia, Child-Pugh and
model for end-stage liver disease (MELD) scores, immunosuppression, PSC relapse following LTx, rejection, and death.

Histopathological diagnosis of small-duct PSC was considered when liver biopsy was performed prior to LTx or in the
explant biopsy. Small-duct PSC was defined as cholestasis associated with a compatible liver biopsy, in the absence of
biliary stricture on ERCP or MRCP. Autoimmune hepatitis (AIH) was diagnosed using the International AIH Group
Score[6].

PSC relapse was defined as the presence on ERCP or MRCP of biliary stricture post-LTx at a site other than the
anastomosis. The follow-up time was defined as the time of outpatient follow-up until the moment of inclusion in the
study, or death.

The study protocol was approved by the Research Ethics Committee of the Federal University of Ceara and filed under
#CAAE 98627218.6.2018.5045.

The level of statistical significance was set at 5% (P < 0.05). Non-normally distributed data were analyzed with the
Mann-Whitney U test, while the x* test and Fisher’s exact test were used for categorical variables. Cumulative survival
rates at the 95% confidence interval were estimated with Kaplan-Meier survival analysis.

RESULTS

Male sex was slightly predominant (n = 19; 56%). The average age was 40 * 14 years, with no significant difference
between men (38 + 14 years) and women (43 + 13 years) (P = 0.347). The mean MELD score was 24.1 + 4.7 for men and
19.9 + 8.1 for women (P = 0.011). The average time from onset of symptoms to diagnosis was 23 mo (range: 0-128 mo).
The mean follow-up time from diagnosis to LTx was 68 mo (range: 0-196 mo). Classic PSC was the most frequently
observed clinical form. Three women had AIH-PSC overlap syndrome, and one patient had small-duct PSC. All patients
were symptomatic at diagnosis (Table 1).

Nearly all patients (n = 27; 93%) were treated with ursodeoxycholic acid (UDCA) and half (n = 14; 52%) used
prednisone. All users of prednisone had overlap with AIH, with a predominance of the female sex (75%; P = 0.031).
Endoscopic treatment was administered significantly more often to men (88%) than to women (12%) (P = 0.010). Alkaline
phosphatase levels at diagnosis and pre-LTx MELD scores were significantly higher in males. The baseline and pre-LTx
laboratory findings are shown in Table 2.

IBD was investigated by colonoscopy in 26 (76%) of 34 patients, and was present in most cases (18/26; 69%). The
development of IBD was less common in women (44.4%) than in men (55.6%) (P = 0.692).

The mean age of PSC patients at the time of IBD diagnosis was 35 * 14 years (median: 32 years). PSC and IBD were
diagnosed simultaneously in two (11%) patients. PSC was diagnosed before IBD (range: 1-6.8 years; median: 3 years) in
6/18 (33%), and after IBD (range: 0.5-32 years; median 9.8 years) in 10/18 (56%). Patients without IBD (MELD: 24.6 + 5.3)
were significantly more severe at the time of LTx than patients with some form of IBD (19.3 + 4.7) (P = 0.033). Table 3
shows the patients’ clinical variables according to the presence/absence of IBD.

Diabetes mellitus (DM) was the most frequent comorbidity (n = 7; 22%), followed by systemic arterial hypertension
and alcoholism (n = 6; 19%), dyslipidemia and smoking (n = 4; 12%), obesity (1 = 1; 3.1%) and others (1 = 3; 9%). DM was
more frequent in patients without IBD (n = 4; 80%) than in patients with IBD (n =1; 20%) (P = 0.030). Although frequently
associated with PSC, ankylosing spondylitis and seronegative arthritis were not observed in this series. Information on
densitometry was available for only four (12.5%) patients, although seven (21%) patients were undergoing treatment for
osteoporosis.

Two techniques were used for bile duct reconstruction: end-to-end anastomosis (65%) and Roux-en-Y hepaticojejun-
ostomy (35%). The former was preferred in patients with macroscopically normal common bile ducts.

CCA was diagnosed in two (5.9%) of 34 patients upon the histopathological examination of the explant, with the
following characteristics.

Case 1: 47-year old man. Explant with nodule measuring 3.0 cm 2.5 cm 2.5 cm, with periductal and neural
involvement, involvement of the liver hilum and intrahepatic bile ducts, vascular invasion and compromised margins
(pT2bN2). The patient was peremptorily treated with capecitabine for 6 mo after LTx, but after 2 years and 4 mo
experienced a recurrence of the neoplasm in the inferior vena cava, pancreas and lung. At this point, immunosuppression
was reduced and 10 sessions of systemic chemotherapy with gemcitabine/cisplatin were administered but without
response. Following that, the liver hilum and chest were submitted to radiotherapy. After 3 years and 6 mo, the patient
presented neoplastic obstruction of the biliary tract for which a metallic prosthesis was inserted. The patient continues to
use oral capecitabine and presents an excellent overall condition and quality of life, despite the relapse, with a survival of
4 years and 11 mo.

Case 2: 40-year old man. Intraoperative diagnosis of nodule, later confirmed in the explant to be an adenocarcinoma
with biliary pattern measuring 2.8 cm 2.5 cm, with infiltration of the liver parenchyma, lymphovascular and perineural
invasion, and compromised margins (pT2bN2). After 1 year, the patient experienced a recurrence of the neoplasm in the
hepatic artery and lung. Chemotherapy with capecitabine for 6 mo and local radiotherapy were administered. The patient
developed biliary obstruction for which a metallic prosthesis was inserted. Currently, the patient is clinically well, with a
survival of 3 years and 10 mo.

As for complications of LTx, two patients required a second transplant, one after 7 d due to hepatic artery thrombosis
and one after 17 d due to primary graft dysfunction. Five (14.7%) patients developed biliary stricture (end-to-end, n = 3;
Roux-en-Y, n = 2), treated with ERCP and percutaneous drainage, respectively. Two patients had post-LTx relapse of
PSC, with the appearance of intrahepatic biliary stricture confirmed on MRCP at 11 years and 7 mo (survival: 14 years

WJH | https://www.wjgnet.com 1035 September 27,2023 | Volume15 | Issue9 |

Jaishideng®



Freitas LTSF et al. Transplant in primary sclerosing cholangitis

Table 1 Clinical and socioepidemiological variables of patients with primary sclerosing cholangitis submitted to liver transplantation

between 2012 and 2022

Variables n Total' Females (n = 14') Males (n=19") P value?
Ageat LTx, yr 32 40 £14 (36) 43 +13 (39) 38 +14 (35) 0.347
Age at first symptom, yr 30 32 +14 (30) 35 +13 (36) 30 +14 (29) 0.498
Age at IBD diagnosis, yr 17 35+14 (32) 37 £18 (42) 33 +£12 (30) 0.370
Months between 1% symptom and 1% 26 18+37(2) 16 £33 (3) 19+39 (2) 0.616
consultation

Months between onset of symptoms and 31 80 + 235 (23) 148 + 357 (56) 31 +41 (13) 0.155
diagnosis

Baseline clinical symptoms

Jaundice 32 29 (91%) 11 (85%) 18 (95%) 0.552
Pruritus 32 25 (74%) 6 (24%) 19 (76%)

Fever + shivering 32 14 (44%) 5 (38%) 9 (47%) 0.618
Weight loss 32 18 (56%) 9 (69%) 9 (47%) 0.221
Fatigue 32 13 (41%) 6 (46%) 7 (37%) 0.598

PSC classification

Classic PSC 31 30 (97%) 12 (92%) 18 (100%) 0419
PSC + ATH 31 3(9.7%) 3 (23%) 0(0%) 0.064
Small-duct PSC 31 1(3.2%) 0(0%) 1 (5.6%) >0.999

Diagnostic testing

MRCP realized 32 23 (72%) 10 (77%) 13 (68%) 0.704

MRCP 32 20 (62%) 10 (77%) 10 (53%) 0.163

ERPC 32 12 (38%) 3 (23%) 9 (47%) 0.163

Biopsy 31 20 (65%) 7 (54%) 13 (72%) 0.449

Comorbidities

Diabetes 32 7 (22%) 2 (15%) 5 (26%) 0.671

Hypertension 32 6 (19%) 4 (31%) 2 (11%) 0.194

Dyslipidemia 32 4(12%) 2 (15%) 2 (11%) >0.999

Obesity 32 1(3.1%) 0 (0%) 1(5.3%) >0.999

Smoking 32 4 (12%) 2 (15%) 2 (11%) >0.999

Drinking 32 6 (19%) 2 (15%) 4(21%) >0.999

Others 31 8 (26%) 2 (17%) 6 (32%) 0.433

IBD 18 >0.999

Ulcerative rectocolitis 15 (83%) 7 (88%) 8 (80%)

Crohn'’s disease 3 (17%) 1 (12%) 2 (20%)

Ankylosing spondylitis 32 0(0%) 0 (0%) 0 (0%)

Seronegative arthritis 32 0 (0%) 0 (0%) 0 (0%)

Gallbladder calculus 32 7 (22%) 3 (23%) 4 (21%) >0.999

Gallbladder polyps 31 0(0%) 0 (0%) 0(0%)

Neoplasia 31 4 (13%) 2 (15%) 2 (11%) >0.999

Dyslipidemia 32 4 (12%) 2 (15%) 2 (11%) >0.999

Obesity 32 1(3.1%) 0 (0%) 1(5.3%) >0.999

Smoking 32 4 (12%) 2 (15%) 2 (11%) >0.999
Gishidengs WIH | https://www.wjgnet.com 1036 September 27,2023 | Volume15 | Issue9 |
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Drinking 32 6 (19%) 2 (15%) 4 (21%) >0.999

Other 31 8 (26%) 2 (17%) 6 (32%) 0.433
Treatment

Ursodeoxycholic acid 29 27 (93%) 11 (92%) 16 (94%) 0.665

Prednisone 27 14 (52%) 9 (75%) 5 (33%) 0.031

Endoscopic treatment 16 8 (50%) 1(12%) 7 (88%) 0.010
Indication for LTx >0.999

Untreatable pruritus 4 (12%) 2 (15%) 2 (11%)

Decompensated cirrhosis 27 (84%) 11 (85%) 16 (84%)

Hepatocellular carcinoma 1(3.1%) 0(0%) 1(5.3%)

Dominant stenosis 26 4 (15%) 1(9.1%) 3 (20%) 0.614

TRange; mean + SD (median); 1 (%).
2Wilcoxon rank sum exact test; Wilcoxon rank sum test; Fisher’s exact test; Pearson’s XZ test.
AIH: Autoimmune hepatitis; ERCP: Endoscopic retrograde cholangiopancreatography; IBD: Inflammatory bowel disease; LTx: Liver transplantation; PSC:

Primary sclerosing cholangitis; MRCP: Magnetic resonance cholangiopancreatography.

Table 2 Baseline and pretransplantation laboratory findings of patients with primary sclerosing cholangitis

Variables n Total' Females (n = 14") Males (n=19') P value?
ALP/RVlc 19 3.72 £3.02 (2.86) 2.23 +£1.58 (1.89) 4.60 +3.37 (3.35) 0.045
GGT/RVic 19 10+9 (5) 5+4(4) 12 +9 (10) 0.210
AST/RVlc 23 5.86 +11.29 (3.00) 10.63 + 18.86 (3.30) 3.31 £1.53 (2.86) 0.591
ALT/RVlc 23 3.28 £3.19 (2.46) 3.80 £5.18 (1.93) 3.01 £1.53 (2.75) 0.302
DB 24 74+53(5.9) 89+52(7.3) 6.8+5.4 (5.9) 0.383
Antibody testing

ANA 20 3 (15%) 1 (17%) 2 (14%) >0.999

AASM 19 2 (11%) 1(17%) 1(7.7%) >0.999

AMA 19 0 (0%) 0 (0%) 0(0%)

ANTI-SLA 11 0 (0%) 0 (0%) 0 (0%)

PANCA 12 4 (33%) 1(33%) 3 (33%) >0.999
Pre-LTx lab results

ALT/RV 22 55+8.8(3.0) 6.2+12.6 (2.1) 49+4.1 (4.0 0.138

AST/RV 23 16 + 44 (5) 24 + 66 9+14 (5) 0.107

ALP/RV 22 2.79 £2.24 (1.84) 2.39 £ 2.37 (1.64) 3.06 £2.20 (2.54) 0.393

TB 2 15+10 (11) 13 +10 (10) 17+10 (12) 0324

INR 27 2.08 £2.34 (1.51) 1.40 £0.32 (1.37) 2.54 £2.98 (1.71) 0.025

Creatinine 28 0.89 +0.80 (0.75) 0.94+1.19 (0.52) 0.86 +0.34 (0.83) 0.143

MELD 27 22.4+6.5 (22.0) 19.9 £8.1 (19.0) 24.1+4.7 (23.5) 0.011

Range; mean + SD (median); 1 (%).
2Wilcoxon rank sum exact test; Wilcoxon rank sum test; Fisher’s exact test; Pearson’s chi-squared test.

AASM: Anti-smooth muscle antibodies; ALP: Alkaline phosphatase; ALT: Alanine transaminase; AMA: Anti-mitochondrial antibody; ANA: Anti-nuclear
antibodies; Anti-SLA: Anti-soluble liver antigen; AST: Aspartate transferase; DB: Direct bilirubin; GGT: y-Glutamyl transferase; INR: International
normalized ratio; MELD: Model for end-stage liver disease; pANCA: Perinuclear anti-neutrophil cytoplasmic antibody; RV: Reference value; TB: Total

bilirubin; LTx: Liver transplantation.
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Table 3 Clinical variables of patients with primary sclerosing cholangitis according to the presence/absence of inflammatory bowel

disease
Total' IBD' yes IBD' no P value?
Total 26 18 (69.2%) 9 (30.8%) 0.440
Sex 0.692
Male 16 (59%) 6 (67%) 10 (56%)
Female 11 (41%) 3 (33%) 8 (44%)
Age 40 +13 (36) 38 £15 (34) 3514 (32)
Ulcerative colitis 15 (83%)
Crohn’s disease 3 (17%)
AST/RVlc 6.1+12.1(2.9) 122+£19.8 (3.7) 2.8+1.6(2.6) 0.014
DM 5 (19%) 4 (44%) 1(5.6%) 0.030
Esophageal varices 0.027
No 9 (36%) 0 (0%) 9 (50%)
Yes 16 (64%) 7 (100%) 9 (50%)
MELD 21.3 +£5.5 (22.0) 24.6 +5.4 (23.0) 19.3+4.7 (19.0) 0.033
Anastomosis
Roux-en-Y 8 (31%) 0 (0%) 8 (47%) 0.023
End-to-end 18 (69%) 9 (100%) 9 (53%)

Range; mean + SD (median); 1 (%).
2Wilcoxon rank sum exact test; Wilcoxon rank sum test; Fisher’s exact test; Pearson’s X2 test.
AST: Aspartate transferase; DM: Diabetes mellitus; MELD: Model for end-stage liver disease; RV: reference value.

and 2 mo) and at 12 years and 6 mo (survival: 18 years).

The overall median post-LTx survival was 66 mo (range: 0-234 mo), with no significant difference between the sexes (
P =0.282). Ten deaths occurred, most of which in the first year (infection, n = 2; primary liver graft dysfunction, n = 3;
unknown causes, n = 1). Three patients died with coronavirus disease 2019 after 4, 6 and 10 years, respectively, and one
patient died of infection 1 year and 7 mo after LTx.

The 1-year and 5-year survival rates of our cohort were 82.3% and 70.6%, respectively. This is compatible with the
average overall survival rates of LTx patients at our institution (87.1% and 69.43% respectively) (P = 0.83) (Figure 1).

DISCUSSION

PSC represented only 1.6% of all LTx patients in our study, compared with, for example, 15.3% in Nordic countries[6].
The balanced sex distribution in our cohort also differed from that in the international literature, which shows a male
predominance (up to 2:1)[7], while matching the proportion observed in a Brazilian multicenter study, in which 45% of
the patients were female[8].

The prevalence of classic PSC in our Brazilian cohort matched that of studies from Europe, North America and
Australia[9]. The average age of our patients at diagnosis (33 years; range 11-61 years) was similar to that of a Latin
American study (29 years; range 19-40 years), but lower than that of a British study (54 years; range 6-93 years)[3,8]. The
mean time from the onset of symptoms to diagnosis of PSC was almost twice as long as that in a Swedish study (16 mo)
[10].

Elevated serum alkaline phosphatase and y-glutamyl transferase levels are typical fin PSC patients, but we also
observed aspartate aminotransferase and alanine aminotransferase levels on average five and three times above the
normal range at the time of diagnosis[11]. According to Williamson and Chapman[12], serum bilirubin levels tend to be
normal at disease onset and occasionally fluctuate during the course of the disease. In our cohort, the median bilirubin
level was 8.72 mg/dL.

PSC is often associated with IBD[7,13]. PSC may manifest before, concomitantly with, or after the diagnosis of IBD[11].
IBD was observed in 76% of our patients; 67% of whom had concomitant PSC and IDB. The proportion of patients
diagnosed with IBD before PSC was similar to that of other studies, as was the predominance of ulcerative rectocolitis[3].
In our cohort, biochemical changes were more pronounced in patients without IBD than in patients with IBD, as was liver
disease severity, the occurrence of esophageal varices, and the prevalence of DM, possibly due to the concomitant use of
corticoids to treat IBD.
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Figure 1 Kaplan—-Meier survival curve of the general population and patients with primary sclerosing cholangitis. PSC: Primary sclerosing
cholangitis.

Current evidence suggests PSC-IBD may be a condition altogether different from PSC alone, and some have argued
that PSC may have a protective effect on the course of IBD[12,14], considering the invariably benign course of IBD, with
mild or no clinical symptoms and possibly even normal endoscopic appearance observed in PSC patients with a subdia-
gnosis of IBD. However, concomitant ulcerative rectocolitis increases the risk of colorectal cancer[15].

The presence of a range of autoantibodies in the serum of PSC patients suggests autoimmunity plays a role in
pathogenesis, but diagnostic testing for autoantibodies is of limited use due to low sensitivity and specificity[16]. A
review on PSC found a high prevalence of p-anti-neutrophil cytoplasmic antibody (50%-80%), anti-nuclear antibody
(7%-77%) and anti-mitochondrial autoantibodies (13%-20%)[17], but in our cohort, few patients were tested for
antibodies and the prevalence was low.

Most of our patients (93%) were treated with UDCA at least until the time of LTx. UDCA is hepatoprotective in chronic
cholestatic liver disease, but its efficacy in PSC has been questioned[18]. In a European study on treatment for PSC[19],
50% of physicians routinely prescribed UDCA for all patients, while 12% never prescribed it. The American Association
for the Study of Liver Diseases and the British Society of Gastroenterology do not encourage the use of UDCA in PSC
patients[20,21]. The 2009 guidelines of the European Association for the Study of the Liver state that “UDCA (15-20 mg/
d) improves serum liver tests and surrogate markers of prognosis (I/B1), but does not reveal a proven benefit on survival
(Ir/C2)"[22].

Lindor ef al[23] (2009) conducted a double-blind randomized controlled trial on 150 adult PSC patients to evaluate
prolonged use of high doses of UDCA (28-30 mg/kg/d). Liver tests did improve, but patients taking UDCA were at
higher risk of severe adverse events and clinical outcomes such as cirrhosis, LTx, esophageal varices, CCA and death,
when compared with patients receiving placebo. The drug is believed to modify the composition of the bile acids.

Wunsch et al[18] (2014) prospectively evaluated the withdrawal of UDCA over 3 mo in 26 PSC patients and found a
significant increase in biochemical parameters, nonsignificant deterioration of quality of life in certain domains, and
improvement of well-being in the social functioning domain and the mental component summary in SF-36.

Just over half the patients (52%) used prednisone. Immunosuppressants are rarely prescribed for PSC patients and are
only indicated in cases of overlap[24].

According to Carey et al[4] (2015), up to one fourth of PSC patients submitted to LTx may experience recurrence. In this
study, the only patient (3%) with recurrence had concomitant IBD. The association between PSC and IBD is well
documented and may affect two thirds of PSC patients, especially when IBD is combined with ulcerative pancolitis[25].

According to Lopens et al[24] (2020), patients with concomitant PSC and IBD are at increased risk of liver disease, and
the absence of IBD tends to improve the prognosis of PSC and lessen the risk of complications. In contrast, in our study,
patients without IBD were not only significantly more severe at the time of LTx but also displayed greater biochemical
changes in the early stages of the disease, when compared with patients with concomitant PSC and IBD.

In a large study from the Netherlands involving 3020 PSC patients, the mean time between diagnosis of PSC and
indication for LTx was 27 years, compared to 9.7 years in our study[26].

A wide-ranging review by Song et al[27] has shown that the risk of CCA is 10 to 1000 times higher in patients with PSC
than in the general population. The early diagnosis of CCA in two of our patients agrees with the literature, according to
which CCA develops one year after LTx in 50% of cases[27].

In an epidemiological populational study evaluating the risk and malignancy of PSC in 590 patients, the time between
diagnosis of PSC and the diagnosis of CCA was on average 6 years, and only 12% were diagnosed with PSC and CCA at
the initial presentation. CCA was diagnosed in the first year in 15%, between the first and the tenth year in 37%, and > 10
years later in 37%. The cumulative risk of CCA after 10, 20 and 30 years was 6%, 14% and 20%, respectively[26].

CCA is a formal contraindication for LTx in Brazil. In our cohort, the rate of survival after early recurrence (2 patients)
was better than the mean rate given in the literature, according to which, the overall survival rate of intrahepatic CCA is
40.8% (39.8%-41.9%) at 1 year, and 9.8% (9%-10.5%) at 5 years[28]. Our 5-year post-LTx survival rate was higher than that
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of a British study (75%)[3].

Some caveats apply to this retrospective study: (1) The medical records displayed differences in completeness; (2) PSC
and IBD may have been under-reported; and (3) some laboratory findings were inadequately recorded in the database. To
obtain the most reliable data possible, primary information was collected from the initial physical, laboratory and image
records through active search, while incomplete information and doubts arising from the medical records were addressed
by directly contacting the patients by phone.

CONCLUSION

PSC is a rare cause of LTx in our service. In our cohort, the proportion of women was larger than expected. Survival at 1
and 5 years was satisfactory and similar to other LTx indications. CCA findings in explants with good survival rates raise
the hypothesis that CCA may be an acceptable indication for LTx in selected cases.

ARTICLE HIGHLIGHTS

Research background

Primary sclerosing cholangitis (PSC) is a rare indication for liver transplantation (LTx). Male sex was predominant in
European studies. The ideal moment for LTx can be difficult to determine. PSC is often associated with inflammatory
bowel disease (IBD) and may recur after LTx.

Research motivation

A Brazilian multicenter study on PSC showed that LTx patient data are limited and little explored in research. Our LTx
service is the largest in North/Northeastern Brazil, with an average of 150 procedures a year, indicating a potential for
research. The diagnosis of IBD in PSC patients before and after LTx is often inadequate and requires more attention on
part of LTx teams. The finding of associated cholangiocarcinoma (CCA) in explants, associated with good survival, was
an additional motivating factor.

Research objectives
To evaluate the clinical profile, complications and survival rates of PSC patients submitted to LTx at a Brazilian referral
center.

Research methods
A retrospective study of medical records supplemented by telephone interviews with patients. The study contributed to
setting up a database of PSC patients submitted to LTx at our service.

Research results

PSC was observed in 1.6% of LTx patients. Male sex was predominant, but the proportion of women was considerably
higher than in the literature. Women were diagnosed later than men, but PSC was more severe in men, including CCA in
explants. The prevalence of IBD was 73%. PSC was diagnosed later in IBD patients. The median time from the diagnosis
of IBD to the diagnosis of PSC was 9.8 years. Diabetes was significantly more common in patients without IBD. Aspartate
transferase was 1.6 times higher in PSC patients with IBD. Esophageal varices were more frequent in non-IBD patients.
The most prevalent treatment before LTx was ursodeoxycholic acid. Most men (88%) were treated endoscopically for
dominant stenosis prior to LTx. CCA was an incidental finding in two patients with satisfactory survival. The survival of
our PSC patients was better than that of LTx patients with other indications at our service. Survival was 81.9% (1 year)
and 78.8% (5 years). PSC recurred in 5.88%.

Research conclusions

In our cohort of 34 PSC patients submitted to LTx (2002-2023), the proportion of women was unusually high. CCA
patients had satisfactory survival, despite the recurrence of PSC. In patients with both PSC and IBD, the disease was less
severe.

Research perspectives

Our study raises the hypothesis that early-stage CCA may be an acceptable indication for LTx. The observed differences
in severity in the male sex and the high proportion of women in the cohort require further investigations into the genetic
profile of this population.
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