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Background: Data regarding the effect of orthotopic liver transplantation (OLT) for primary sclerosing
cholangitis (PSC) on inflammatory bowel disease (IBD) course are scarce and conflicting.
Aims: To compare the incidence of refractory IBD in two groups (OLT and non-OLT) of patients affected
by IBD and PSC.
Methods: An observational, multicentre, cohort retrospective study was conducted by the Italian Group
for the study of IBD in Italy. The primary outcome was the need for biologic therapy or bowel resec-
tion for medically refractory IBD or hospitalization due to IBD relapse during the follow-up. Secondary
outcomes were rate of colonic dysplasia, colorectal cancer, other solid tumours, lymphoma.
Results: Eighty-four patients were included in the study. The primary outcome was not different be-
tween OLT and non-OLT groups (11/27, 40.7%, versus 20/57, 35.1%, respectively, p=0.62). The lymphoma
and other tumours (thyroid cancer, kidney cancer, ileal tumour, ovarian cancer, cervical cancer) rates were
significantly higher in the OLT group (p=0.04 and p=0.005, respectively), at the limit of statistical sig-
nificance for high-grade colonic dysplasia (p =0.06).
Conclusion: OLT in patients affected by IBD and PSC is not a risk factor for a more severe IBD course, but
it is associated with a higher occurrence of cancer.

© 2020 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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Introduction

Primary sclerosing cholangitis (PSC) is a cholestatic liver dis-
ease, which is characterized by chronic inflammation, strictures in
intra-, and more often, extra-hepatic ducts and a frequent asso-
ciation with inflammatory bowel disease (IBD), particularly those
localized to the colon [1]. In almost 50% of PSC patients, the diag-
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nosis of IBD precedes that of PSC and, after 10 years of follow-up,
IBD can be diagnosed in 80% of PSC patients [1], while 3-6% of all
IBD patients eventually develop this condition.

There is no medical treatment capable of preventing or modi-
fying the natural history of PSC towards liver cirrhosis and failure:
patients with advanced liver disease frequently undergo orthotopic
liver transplantation (OLT) [2]. Importantly, around 46% of all pa-
tients presenting PSC eventually undergo OLT (2% of overall IBD
cases), and 20-50% require a re-transplant (re-OLT) due to PSC re-
currence or vascular complications [3].

The management of IBD before and after OLT for PSC can be
challenging due to lack of specific guidelines. Experience is based
mainly on small studies, but the natural history of IBD after OLT is
still poorly investigated, and there are still limited data about the
outcome of IBD after OLT [4-7].

The aim of the present study was to compare the incidence of
refractory IBD (need for biologic therapy, or surgical resection for
medically refractory IBD, or hospitalization) in patients with sta-
ble liver disease, not needing OLT, and those with severe liver dis-
ease that required OLT. We also investigated possible risk factors
for negative outcomes in the IBD-OLT population and the incidence
of cancer.

Material and methods

LIVIBD was an observational, multicentre, cohort, retrospective,
spontaneous study conducted by the Italian Group for the study of
IBD (IG-IBD) in 5 referral centres across Italy.

Patients were eligible if they have had an established diagno-
sis of PSC and IBD (diagnosed before OLT). PSC was diagnosed ac-
cording to accepted criteria, with typical findings of bile duct ir-
regularities on cholangiography [8]. The diagnosis of IBD was based
on standard clinical, endoscopic, and histopathologic criteria [9,10].
Exclusion criteria were: absence of clinical follow-up documenta-
tion, patients diagnosed for IBD after OLT, patients without colono-
scopic and histologic sampling supporting an IBD diagnosis, pa-
tients without instrumental findings highly suggestive for PSC, OLT
due to a disease different from PSC, patients with colectomy for
IBD before the start of the follow-up; patients with prior use of any
biological therapy; prior intestinal resections before OLT or PSC di-
agnosis. The primary outcome (i.e. need for biologic therapy, bowel
resection, or hospitalization for IBD flare) was compared between
OLT and non-OLT groups of patients.

The follow-up period started from 1 year after first OLT in
the OLT group (we considered 1 year a reasonable time frame
to recover from OLT). In the non-OLT group, the follow-up pe-
riod started 1 year after the diagnosis of IBD and PSC coexis-
tence. The follow-up was censored at the time of need for biologic
therapy (such as anti-tumour necrosis factor [anti-TNF] agents or
vedolizumab or ustekinumab), date of bowel resection for med-
ically refractory IBD [11], date of hospitalization for IBD relapse,
date of the last follow-up visit or death [12].

We evaluated the following risk factors for refractory IBD in OLT
group: sex, duration of illness, smoking habits, type of IBD, num-
ber of re-OLT, anti-neutrophil cytoplasmic antibodies (ANCA), IBD
localization, disease activity before OLT, different immunosuppres-
sive drugs used after liver transplantation.

Secondary outcomes were rate of colonic dysplasia, colorectal
cancer, other solid tumours, and lymphoma.

Statistics

Continuous variables were expressed as mean + standard devi-
ation (SD) and categorical variables were summarized as frequency
and percentage. The Chi-square, or Fisher’s exact test when appro-

Table 1
Baseline characteristics (n =84 patients).

OLT group Non-OLT group p value

Total patients 27 57

Age at follow-up, years (mean 44.6 £13.3 4437 +16.6 0.96

+SD)

Male/female, n (%) 20 (74.1)[7 39 (68.4)/18 0.60
(25.9) (31.6)

UC/CD/IBDU, n (%) 19 (70.4)/6 31 (54.4)/19 0.42
(22.2) [ 2 (7.4) (33.3)/7 (12.3)

Active smoking, yes (%) 3 (12.5) 10 (17.5) 0.57

Mean FU time, months (SD) 71.9 (74.8) 92.0 (58.3) 0.22

IBD duration, months (mean 136.0 (116.0) 92.2 (107.4) 0.09

(SD))

PSC duration, months (mean 149.5 (76.4) 39.6 (77.9) <0.001
(SD))

CD extension, patients n (%): 0 (0.0) 5(26.3)
L1 1(16.7) 4(21.1)
L2 5(83.3) 8 (42.1)
L3 0 (0.0) 2 (10.5)
L4

UC extension, patients n (%)

E1 0 (0.0) 2 (6.5)
E2 3(15.8) 2 (6.5)
E3 16 (84.2) 27 (87.1)

Prior or baseline use of 2(7.4) 5(8.8)

immunomodulators n (%)

OLT, orthotopic liver transplantation; SD, standard deviation; UC, ulcerative colitis;
CD, Crohn’s disease; IBDU, inflammatory bowel disease unclassified; FU, follow-up;
IBD, inflammatory bowel disease; PSC, primary sclerosing cholangitis; L1, ileum; L2,
colon; L3, ileum + colon; L4, upper digestive tract; E1, rectum; E2, distal to splenic
flexure; E3, proximal to splenic flexure.

priate, and the independent samples t-test were applied for cate-
gorical and continuous variables, respectively.

The comparison between the two groups was performed us-
ing the Kaplan-Meier survival curve analysis, so that a minimum
follow-up was not required. The follow-up ended at the time of
biologics use or colectomy for medically refractory IBD or hospi-
talization due to IBD flare or at the last follow-up visit. The in-
fluence of risk factors on the outcome was analysed with Cox
proportional-hazards regression multivariate analysis. As, to our
knowledge, there are no studies correlating the clinical course of
both Crohn’s disease and UC with the necessity of OLT for PSC, or
considering the need for hospitalization for IBD recurrence as out-
come, a priory calculation of sample size was not possible.

P < 0.05 was considered statistically significant. The statistical
analysis was performed by using SPSS version 25.

Ethical considerations

The study protocol was approved by the IG-IBD scientific com-
mittee, and subsequently, by the Ethical Committee of the coordi-
nating centre (Turin, Protocol N° 0000073; January, 2th 2019), and
of each participating centre. All patients received written informa-
tion and signed the consent for clinical data collection as well as
the privacy statement form. Shared database was used for anony-
mous data collection. The study followed the principles of the Dec-
laration of Helsinki.

Results

Eighty-four patients were eligible for the study and were in-
cluded in the final analysis. Patient characteristics are shown in
Table 1.

The mean age at OLT was 35.1 years (standard deviation,
SD =11.4), rate of re-OLT was 18.5% (5 out of 27 patients, of which
4 patients with 1 re-OLT and 1 patient with 3 re-OLTs; causes
of re-OLTs were PSC recurrence, bile duct stenosis, hepatic artery
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Fig. 1. Comparison between Kaplan-Meier curves (patients free of primary outcome, i.e. need for biologic therapy, bowel resection, or hospitalization for IBD flare) in OLT

and non-OLT groups.

thrombosis), mean duration of IBD at OLT was 9 years (range 0-
32 years) and mean duration of PSC at OLT was 10 years (range
1-21 years). Regarding anti-rejection drugs, tacrolimus was taken
by 21/27 patients (77.8%), mycophenolate by 18/27 (66.7%), cy-
closporine by 5/27 (18.5%), everolimus by 5/27 (18.5%), sirolimus
by 3/27 (11.1%) and azathioprine by 2/27 (7.4%).

During the follow-up period, IBD relapses requiring biologic
therapy were not statistically significantly different in the OLT
group compared to the non-OLT group (2/27, 7.4%, versus 11/57,
19.3%, p=0.16). The number of patients requiring hospital admis-
sion due to IBD flare was 9/27 (33.3%) in the OLT group, versus
13/57 (22.8%) in the non-OLT group (p=0.31). The rate of colec-
tomy was not different between the OLT and non-OLT groups (4/27,
14.8%, versus 4/57, 7.0%, respectively, p=0.27).

The primary outcome (i.e. the need for biologic therapy,
bowel resection, or hospitalization for IBD flare) was not differ-
ent between the OLT and non-OLT groups (11/27, 40.7%, versus
20/57, 35.1%, respectively, p=0.62; Chi-squared test). Kaplan-Meier
curves of OLT versus non-OLT groups confirmed that the primary
outcome was not different between the two groups and are re-
ported in Fig. 1.

The risk factors for refractory IBD in the OLT group are reported
in Table 2 (not all data were available for the whole cohort; in par-
ticular, ANCA result was available in 13 out of 27 patients, smoking
habits in 24 out of 27 patients, and IBD activity before OLT in 22
out of 27 patients).

Only non-active smoking status was found to be inversely as-
sociated to the risk of refractory IBD in the OLT group (p=0.02).
The OLT group had higher prevalence of high-grade colonic dyspla-
sia compared to the non-OLT group (4/27, 14.8%, versus 2/57, 3.5%),
although this difference was not statistically significant (p=0.06).
In the OLT group, 2/27 patients (7.4%) developed colorectal cancer
compared to 1/57 (1.8%) in the non-OLT group (p=0.19). No cases
of hepatocellular carcinoma or cholangiocarcinoma were found.
Conversely, the rate of lymphoma and of other tumours (thyroid
cancer, kidney cancer, ileal tumour, ovarian cancer, cervical cancer)

Table 2

Predictors of refractory IBD in OLT group (n=27).
Predictors Primary Primary p value

outcome no outcome yes

Sex (F/M) 2/14 5/6 0.06
Non-smokers/smokers/NA 15/0/1 6/3/2 0.02
ANCA (pos/neg/NA) 3/6/7 1/3/7 0.76
UC/CD/IBDU 12/1/3 711/3 0.27
IBD duration (mean, SD 156.6 (136.7) 106.1 (72.8) 0.28
months)
E2/E3 3/9 0/7 0.14
re-OLT (n/tot) 2/16 (12.5%) 3/11 (27.3) 0.33
Mycophenolate yes (n/tot)  12/16 (75%) 6/11 (54.5) 0.27
Active IBD at OLT 2/11/3 4/5/2 0.13

(yes/no/NA)
IBD, inflammatory bowel disease; OLT, orthotopic liver transplantation; F, female;
M, male; NA =not available; pos, positive; neg, negative; UC, ulcerative colitis; CD,
Crohn’s disease; IBDU =IBD unclassified; SD, standard deviation; tot, total; E2, left
side colitis; E3, extensive colitis

Table 3
Prevalence of dysplasia and cancer throughout follow-up.

Cancer OLT group  Non-OLT group p value
(n=27) (n=57)
Colonic dysplasia 0 (0) 1(1.8) 0.40
Low grade (n, %)
High grade (n, %) 4 (14.8) 2 (3.5) 0.06
Cancer 2(7.4) 1(1.8)
Colorectal cancer (n, %) 0.19
Cholangiocarcinoma (n, %) 0 (0) 0 (0) 1
Hepatocellular Carcinoma (n, %) 0 (0) 0 (0) 1
Lymphoma (n, %) 2(74) 0 (0) 0.04
Other tumours (n, %) 5(18.5) 1(1.8) 0.005

OLT, orthotopic liver transplantation.

were significantly higher in the OLT group (p=0.04 and p=0.005,
respectively). The prevalence of dysplasia and cancer in the two
groups is shown in Table 3.
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Table 4 creased risk of colonic cancer, but we found a borderline increased
Predictors of more severe IBD course in OLT group at Cox multivariate analysis. risk of colonic dysplasia and a significantly increased risk of lym-
Predictors HR. 95% Cl p value phoma as well as solid tumours in the OLT population. Thus, ade-
Female sex 991 0.68-116.17 010 quate .survelllance a}nd pre\./elntlon of solid tumours in 'th}s setting
No active smoking 0.02 0.00-2.26 0.11 of patients are crucial. Clinicians should be aware of this increased
Crohn’s disease 9.83 0.31-307.67 0.19 risk and discuss with the patient with IBD and OLT about the need
:gg ?““‘IF“’“. I]\I.?-‘O 0.99-1.03 053 for regular monitoring (including close endoscopic follow-up), also
ocalization B . . oy . .
No re-OLT 011 0.005-2.16 0.14 c.onSIde.rmg age, gender, and additional specific risk factors for ma-
Use of mycophenolate 1.08 0.09-12.64 0.95 lignancies.
No active IBD at OLT 0.84 0.02-32.52 0.93 The ECCO guidelines [23] suggest regular surveillance for pa-

IBD, inflammatory bowel disease; OLT, orthotopic liver transplantation; H.R., hazard
ratio; 95% Cl=confidence interval; N.E, not feasible.

Multivariate analysis

Cox multivariate analysis in the OLT group was performed to
search for predictors of refractory IBD after OLT. Sex, smoking
habits, type of IBD, duration of IBD, disease location, re-OLT, type
of immunosuppressant, IBD activity before OLT were considered:
none reached statistical significance (p >= 0.1) (see Table 4).

Discussion

The impact of OLT on IBD course is controversial. Studies
available are quite heterogeneous in terms of study methods,
study populations, concomitant immunosuppressive regimens, and
follow-up periods. All these limitations do not allow to draw clear
conclusions.

Most of the published studies compared UC course in patients
before and after OLT without any control group [4,6,13-19] or the
outcome was the need for colectomy regardless of intractable UC
or cancer [20]. Several studies have shown that UC in patients with
PSC tends to be more active in the first 1-3 years after the diagno-
sis [21]. Therefore, a relatively new diagnosis of IBD seems to be a
risk factor for a flare. The first study that analysed the correlation
between PSC and UC in 29 patients undergoing OLT was published
in 1992 [22]. Most of the patients who had pre-operative active
colonic disease continued to suffer from similar symptoms, despite
treatment with steroids, cyclosporine, and azathioprine.

An ideal study should include a control group of patients with
UC and PSC, without OLT [14]. The only study that compared pa-
tients that underwent OLT versus patients who did not require OLT
was performed in 96 UC patients [12]. The authors showed that
the patients with PSC and UC with severe liver involvement re-
quiring OLT, compared to non-OLT, had a significantly milder clini-
cal course of UC and required fewer drugs (other than mesalazine),
and less surgery to control UC activity throughout follow-up. The
OLT group also had significantly reduced UC relapses (p =0.04), re-
quired fewer courses of steroids for a shorter period, and less pa-
tients required azathioprine, compared to the non-OLT group.

We compared patients with IBD undergoing OLT for PSC to a
control group of non-OLT IBD patients from a relatively large pop-
ulation. The results of our study confirm the safety of OLT in pa-
tients with IBD affected by PSC. We found that the impact of OLT
on the disease course is not significant in terms of need for biolog-
ics, hospitalization, and colectomy. We also showed that OLT does
not increase the risk of severe flares in IBD.

We searched for predictors of refractory IBD after OLT (sex,
smoking habits, type of IBD, duration of IBD, disease location, re-
OLT, type of immunosuppressant, IBD activity at the moment of
OLT), but no predictive factor was identified at multivariate anal-
ysis, probably due, in part, to the limited sample size. The impact
of heavy immunosuppression required in the OLT population may
increase the risk of long-term side effects, such as serious infec-
tions and the risk of cancer [23]. We found no significantly in-

tients undergoing immunosuppression and recommend more fre-
quent surveillance for colorectal cancer in patients with IBD and
concomitant PSC [24]. PSC is considered an additional risk factor
for colonic cancer in patients affected by IBD. However, no data are
available on patients undergoing OLT for PSC and concomitant IBD
to this regard. Thus, these patients should be closely monitored for
this type of complication, probably even more than other patients
with IBD [24].

This study has some limitations. Possible selection bias in the
observational and retrospective design may result in missing data
concerning additional risk factors for the study outcomes. How-
ever, all patients eligible for the study were carefully screened in
each participating centre. Secondly, the sample size is relatively
small, but this reflects the rarity of OLT and PSC in IBD patients.
On the other hand, this is the first study directly comparing pa-
tients with IBD and OLT with a control group supporting our con-
clusions. Moreover, our cohort represents real-life patients affected
by IBD and PSC usually monitored in referral IBD centres, increas-
ing the validity of our findings.

We can conclude that OLT is not a risk factor for a more severe
IBD course in patients with IBD and concomitant PSC, but it may
be associated with a higher rate of lymphoma and solid tumours.
Specific screening and prevention programs should be considered
and investigated in this fragile population. Studies with a larger
population and more data are required to further confirm the re-
sults of the present study.

Conflict of interest

None declared.

Funding

None declared.

References

[1] Karlsen TH, Schrumpf E, Boberg KM. Update on primary sclerosing cholangitis.
Dig Liver Dis 2010;42:390-400. doi:10.1016/j.d1d.2010.01.011.

[2] Singh S, Loftus E V, Talwalkar JA. Inflammatory bowel disease after
liver transplantation for primary sclerosing cholangitis. Am ] Gastroenterol
2013;108:1417-25. doi:10.1038/ajg.2013.163.

[3] Adam R, Karam V, Delvart V, O’Grady ], Mirza D, Klempnauer ], et al. Evolution

of indications and results of liver transplantation in Europe. A report from the

European Liver Transplant Registry (ELTR). ] Hepatol 2012;57:675-88. doi:10.

1016/j.jhep.2012.04.015.

Dvorchik I, Subotin M, Demetris AJ], Fung ]J, Starzl TE, Wieand S, et al. Ef-

fect of liver transplantation on inflammatory bowel disease in patients with

primary sclerosing cholangitis. Hepatology 2002;35:380-4. doi:10.1053/jhep.

2002.30695.

Schnitzler F, Friedrich M, Stallhofer ], Schénermarck U, Fischereder M,

Habicht A, et al. Solid organ transplantation in patients with inflammatory

bowel diseases (IBD): analysis of transplantation outcome and IBD activity in

a large single center cohort. PLoS One 2015;10:e0135807. doi:10.1371/journal.

pone.0135807.

Fattahi MR, Malek-Hosseini SA, Sivandzadeh GR, Safarpour AR, Bagheri

Lankarani K, Taghavi AR, et al. Clinical course of ulcerative colitis after liver

transplantation in patients with concomitant primary sclerosing cholangitis

and ulcerative colitis. Inflamm Bowel Dis 2017;23:1160-7. doi:10.1097/MIB.

0000000000001105.

[4

(5

(6

1016/j.d1d.2020.09.011

Please cite this article as: D.G. Ribaldone, N. Imperatore, M. Le Grazie et al., Inflammatory bowel disease course in liver transplant versus

DyNRbed Era s RlNGoDG RS EQE didabYysEsdREN Ta8) Shelangibip i YABReraoltr B Bhs

03, 2020. For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.

igestivsians thivet IRiGFRER com By delié GreneSember



https://doi.org/10.1016/j.dld.2010.01.011
https://doi.org/10.1038/ajg.2013.163
https://doi.org/10.1016/j.jhep.2012.04.015
https://doi.org/10.1053/jhep.2002.30695
https://doi.org/10.1371/journal.pone.0135807
https://doi.org/10.1097/MIB.0000000000001105
https://doi.org/10.1016/j.dld.2020.09.011

JID: YDLD

[m5G;September 21, 2020;15:16]

D.G. Ribaldone, N. Imperatore, M. Le Grazie et al./Digestive and Liver Disease Xxx (XXXX) XXx 5

[7] Peverelle M, Paleri S, Hughes ], De Cruz P, Gow PJ. Activity of inflammatory

bowel disease after liver transplantation for primary sclerosing cholangitis pre-

dicts poorer clinical outcomes. Inflamm Bowel Dis 2020;izz325. Online ahead
of print. doi:10.1093/ibd/izz325.

Chapman RWG, Arborgh BAM, Rhodes JM, Summerfield JA, Dick R, Scheuer PJ,

et al. Primary sclerosing cholangitis: a review of its clinical features, cholan-

giography, and hepatic histology. Gut 1980;21:870-7. doi:10.1136/gut.21.10.

870.

Gomollén F, Dignass A, Annese V, Tilg H, Van Assche G, Lindsay JO, et al.

3rd European evidence-based consensus on the diagnosis and management of

Crohn’s disease 2016: Part 1: diagnosis and medical management. ] Crohn’s

Colitis 2017;11:3-25. doi:10.1093/ecco-jcc/jjw168.

[10] Magro F, Gionchetti P, Eliakim R, Ardizzone S, Armuzzi A, Barreiro-de Acosta M,
et al. Third European evidence-based consensus on diagnosis and management
of ulcerative colitis. Part 1: definitions, diagnosis, extra-intestinal manifesta-
tions, pregnancy, cancer surveillance, surgery, and ileo-anal pouch disorders. ]
Crohn’s Colitis 2017;11:649-70. doi:10.1093/ecco-jcc/jjx008.

[11] Mouchli MA, Singh S, Boardman L, Bruining DH, Lightner AL, Rosen CB, et al.
Natural history of established and de novo inflammatory bowel disease af-
ter liver transplantation for primary sclerosing cholangitis. Inflamm Bowel Dis
2018;24:1074-81. doi:10.1093/ibd/izx096.

[12] Marelli L, Xirouchakis E, Kalambokis G, Cholongitas E, Hamilton MI, Bur-

roughs AK. Does the severity of primary sclerosing cholangitis influence the

clinical course of associated ulcerative colitis? Gut 2011;60:1224-8. doi:10.
1136/gut.2010.235408.

Befeler AS, Lissoos TW, Schiano TD, Conjeevaram H, Dasgupta KA, Millis JM,

et al. Clinical course and management of inflammatory bowel disease after

liver transplantation. Transplantation 1998;65:393-6.

Ho G-T, Seddon AJ, Therapondos G, Satsangi ], Hayes PC. The clinical course of

ulcerative colitis after orthotopic liver transplantation for primary sclerosing

cholangitis: further appraisal of immunosuppression post transplantation. Eur

] Gastroenterol Hepatol 2005;17:1379-85.

Moncrief K], Savu A, Ma MM, Bain VG, Wong WW, Tandon P. The natu-

ral history of inflammatory bowel disease and primary sclerosing cholangi-

tis after liver transplantation - a single-centre experience. Can J Gastroenterol
2010;24:40-6.

[8

[9

[13]

(14]

[15]

[16] Gelley F, Miheller P, Péter A, Telkes G, Nemes B. Activity of ulcerative colitis be-
fore and after liver transplantation in primary sclerosing cholangitis: the hun-
garian experience. Transpl Proc 2012;44:2164-5. doi:10.1016/j.transproceed.
2012.07.098.

[17] Navaneethan U, Choudhary M, Venkatesh PGK, Lashner BA, Remzi FH, Shen B,
et al. The effects of liver transplantation on the clinical course of colitis in ul-
cerative colitis patients with primary sclerosing cholangitis. Aliment Pharmacol
Ther 2012;35 n/a-n/a. doi:10.1111/j.1365-2036.2012.05067.x.

[18] Jergensen KK, Lindstrdm L, Cvancarova M, Karlsen TH, Castedal M, Friman S,
et al. Immunosuppression after liver transplantation for primary sclerosing
cholangitis influences activity of inflammatory bowel disease. Clin Gastroen-
terol Hepatol 2013;11:517-23. doi:10.1016/j.cgh.2012.12.027.

[19] Verdonk RC, Dijkstra G, Haagsma EB, Shostrom VK, Van den Berg AP,
Kleibeuker JH, et al. Inflammatory bowel disease after liver transplantation:
risk factors for recurrence and de novo disease. Am ] Transpl 2006;6:1422-9.
doi:10.1111/j.1600-6143.2006.01333.x.

[20] Navaneethan U, Venkatesh PGK, Mukewar S, Lashner BA, Remzi FH, McCul-
lough AJ, et al. Progressive primary sclerosing cholangitis requiring liver trans-
plantation is associated with reduced need for colectomy in patients with
ulcerative colitis. Clin Gastroenterol Hepatol 2012;10:540-6. doi:10.1016/j.cgh.
2012.01.006.

[21] Lundqvist K, Broomé U. Differences in colonic disease activity in patients with
ulcerative colitis with and without primary sclerosing cholangitis: a case con-
trol study. Dis Colon Rectum 1997;40:451-6.

[22] Shaked A, Colonna JO, Goldstein L, Busuttil RW. The interrelation between scle-
rosing cholangitis and ulcerative colitis in patients undergoing liver transplan-
tation. Ann Surg 1992;215:598-603 discussion 604-5.

[23] Annese V, Beaugerie L, Egan L, Biancone L, Bolling C, Brandts C, et al. Euro-
pean evidence-based consensus: inflammatory bowel disease and malignan-
cies. ] Crohn’s Colitis 2015;9:945-65. doi:10.1093/ecco-jcc/jjv141.

[24] Maaser C, Sturm A, Vavricka SR, Kucharzik T, Fiorino G, Annese V, et al.
ECCO-ESGAR guideline for diagnostic assessment in IBD. Part 1: initial diag-
nosis, monitoring of known IBD, detection of complications. ] Crohn’s Colitis
2019;13:144-64. doi:10.1093/ecco-jcc/jjy113.

Dol

Please cite this article as: D.G. Ribaldone, N. Imperatore, M. Le Grazie et al., Inflammatory bowel disease course in liver transplant versus

ArhingsscfesoRE B@EysEeEaning chal argiiis:ChVIBbr o byl ARk oty SN BesIivR ARGk iR RS Assn byl B/ 6h Db e
1016/j.d1d.2020.09.011 03, 2020. For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.

WARBAEVRF ABRRSRIGHA



https://doi.org/10.1093/ibd/izz325
https://doi.org/10.1136/gut.21.10.870
https://doi.org/10.1093/ecco-jcc/jjw168
https://doi.org/10.1093/ecco-jcc/jjx008
https://doi.org/10.1093/ibd/izx096
https://doi.org/10.1136/gut.2010.235408
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0013
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0014
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0014
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0014
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0014
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0014
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0014
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0015
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0015
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0015
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0015
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0015
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0015
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0015
https://doi.org/10.1016/j.transproceed.2012.07.098
https://doi.org/10.1111/j.1365-2036.2012.05067.x
https://doi.org/10.1016/j.cgh.2012.12.027
https://doi.org/10.1111/j.1600-6143.2006.01333.x
https://doi.org/10.1016/j.cgh.2012.01.006
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0021
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0021
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0021
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0022
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0022
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0022
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0022
http://refhub.elsevier.com/S1590-8658(20)30503-X/sbref0022
https://doi.org/10.1093/ecco-jcc/jjv141
https://doi.org/10.1093/ecco-jcc/jjy113
https://doi.org/10.1016/j.dld.2020.09.011

	Inflammatory bowel disease course in liver transplant versus non-liver transplant patients for primary sclerosing cholangitis: LIVIBD, an IG-IBD study
	Introduction
	Material and methods
	Statistics
	Ethical considerations

	Results
	Multivariate analysis

	Discussion
	Conflict of interest
	Funding
	References


