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SD = standard deviation

UC = ulcerative colitis
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Abstract

Background and Aims: Solid organ transplantation, with the exception of liver, has rarely

been reported in patients affected by inflammatory bowel diseases (IBD).

Methods: This is an ECCO-CONFER project collecting cases of solid organ transplants
(with the exclusion of liver) that were performed in IBD patients. We evaluated the change
in the IBD therapy, need for bowel resection due to medically refractory IBD, or need for

hospitalization due to IBD relapse (“severe IBD course”) before and after transplantation.

Results: Thirty-four organ transplantations (28 kidney, five heart, one lung) in 33 IBD
patients were collected (67% male; 55% Crohn’s disease, mean age 53 * 16 years). The
median follow-up was 4.3 years (IQR 3.2 — 10.7). Twenty-nine patients (87.9%) were
treated with tacrolimus, 25 (76%) with systemic steroids, 22 (67%) with mycophenolate
mofetil, 11 (33%) with everolimus, six with cyclosporine (18%). One patient was treated
with infliximab, two patients with adalimumab, two patients with vedolizumab, one patient
with ustekinumab. Overall, a severe IBD course was observed in three (9.3%) patients
before transplantation and in four (11.7%) in the post-transplant setting (p = 0.26). Three
cases of cancer (excluding skin non-melanoma) (9.1%) were recorded in post-

transplantation period versus two in the pre-transplant (6.1%, p = 0.04).

Six patients (18.2%) died during the period of observation. No deaths were associated

with IBD or complications of the transplant.

Conclusions: In IBD patients, solid organ transplantation does not seem to impact on the

IBD severity. However, the risk of malignancy needs further investigation.
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Introduction

Crohn’s disease (CD) and ulcerative colitis (UC) are chronic inflammatory bowel diseases
(IBD). In about one third of the cases, IBD may be complicated by extra-intestinal
manifestations, including primary sclerosing cholangitis, renal dysfunction, arterial
ischaemic events, interstitial and granulomatous lung disease, or autoimmune
pancreatitis.?

Because of the high occurrence of primary sclerosing cholangitis among IBD patients,
most studies on solid organ transplantation in the setting of IBD refer to liver
transplantation.3#

The IBD therapy is often based on immunomodulatory drugs (including
immunosuppressive or biological therapy), which requires a careful management of
potential infectious or neoplastic diseases during follow up. The occurrence of an organ
transplantation represents a further critical issue in this population, due to the additional
immunosuppressive regimens for the prevention of graft rejection. For instance, incidence
of extra-colonic tumours is higher in IBD patients undergoing liver transplantation.?

So far, limited data are available on the course of the underlying IBD following solid
organ transplantation. A beneficial effect of the additional immunosuppressive therapy
would be expected, considering the immune-mediated pathophysiology of IBD. However,
several studies have provided discordant outcomes, potentially due to the diverse
regimes adopted in the post-transplant setting.%°

The aim of this European Crohn’s and Colitis Organisation (ECCO) COllaborative
Network For Exceptionally Rare case reports project (ECCO-CONFER) was to perform

an observational study in order to evaluate the course of IBD before and after solid organ
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transplantation with the exclusion of the liver. The assessment of the immunosuppressive
regimens adopted after organ transplantation, the IBD therapy before and after
transplantation, and the prevalence of target therapy in this population represented the
objectives of this retrospective observational series. Additionally, the impact of the post-
transplant immunosuppressive regimens on the IBD course, and the rate of infectious or

tumour diseases were assessed.
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Material And Methods

This was a retrospective observational multicentre study of IBD cases across Europe
through the ECCO-CONFER.” The CONFER project was promoted by ECCO in order to
detect and report rare IBD associations. The ECCO CONFER projects are promoted by
ECCO to support individual investigators in the development of rare case series in the
IBD Community. This promotion includes dissemination of a call for similar cases, as well
as assessment of the feasibility of the cases by the ECCO CONFER Steering Committee.
It does not include any financial support nor any input in the analysis or the publication of
the data collected. ECCO, and/or any of its staff members, may not be held liable for any
information published in good faith in the ECCO CONFER articles. Briefly, the CONFER
methodology requires ECCO members to suggest and submit a topic which is worthy of
investigation. The CONFER steering committee choses the best topic and a formal ECCO
call is launched to gather all similar cases involved in the topic worldwide. The ECCO call
to physicians is launched through announcements during the ECCO annual Congress
and at national IBD meetings across Europe. In addition, the ECCO call for similar cases
of the defined topic is shared through direct emails to all ECCO members and affiliated
physicians, as well as on the ECCO website and through the ECCO eNews.

We included patients affected by IBD, which diagnosis was made according to the
ECCO criteria®, with a history of solid organ transplantation after IBD diagnosis. A
minimum of one year -follow up after IBD diagnosis was required. Exclusion criteria were:
liver or bone marrow transplantation, any transplantation performed before IBD diagnosis,

and lack of clinical follow-up documentation.
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In the pre-transplant period, the follow up started at the time of IBD diagnosis and ended
at the time of transplantation. In the post-transplant period, the follow-up started at the
time of transplantation, and ended at the last follow-up visit or death.

The outcomes of this study included: the changes in the IBD therapy; surgical
complications of IBD (bowel resection for to medically refractory IBD, stenosing or

penetrating complications); hospitalization for IBD relapse (“severe IBD course”)? either

before or after transplant. Fherisk-factorsforeitherescalation-of-IBD-medical therapy-or

Additionally, incidence rates of colonic dysplasia, colorectal cancer, solid tumours, and

infectious diseases, were assessed before and after transplantation.
All data were collected and analysed anonymously and handled according to local
regulations. The ECCO CONFER Cases project was centrally approved by the

Institutional Review Board (IRB) of the Sheba Medical Center (Israel).

Statistical analysis

Continuous variables were expressed as mean and standard deviation (SD) or median
and interquartile range (IQR) as needed and compared using Student’s t-test or Mann-
Whitney test, respectively. Categorical variables were expressed as proportions and
compared by the Chi-squared test. The comparison of the primary outcome (the need for

biologic therapy, bowel resection, or hospitalization for IBD flare) before and after
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transplantation was performed using the Kaplan-Meier survival curve analysis. Fhe

hazards—regression—multivariate—analysis—A p-value less than 0.05 was considered

statistically significant. All the statistical analyses were performed using MedCalc

software, version 18.9.1 (MedCalc bvba, Ostend, Belgium).

Results

Study population

Thirty-four organs transplanted after IBD diagnosis in 33 patients (n = 22, 66.7%, males;
n=18,54.5%, CD, n=14,42.4% UC, one, 3.0%, unclassified IBD, IBD-U) were collected
from 12 referral centres in five different countries (Supplementary Table 1). A patient
underwent kidney re-transplantation following rejection. The majority of cases (n = 29,

87.9%) were reported from academic tertiary centres.

Mean age at solid organ transplantation was 53.0 £ 15.6 years. The most frequently
transplanted organ was the kidney (27 transplants, 81.8%, one re-transplantation),
followed by the heart (four transplants, 12.2%), and the lung (one transplant, 3.0%); one
patient underwent a combined heart and kidney transplant (3.0%). No cases of pancreas,

bowel, or corneal transplantations were reported.

Patients underwent transplantation after a mean time of 18.4 + 14.7 years from IBD
diagnosis. The median follow-up after transplantation was 4.3 years (IQR 3.2 — 10.7).
Clinical characteristics of the patients are reported in Table 1 and the causes of

transplantation are shown in Supplementary Table 2.
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Out of 33 patients, 10 (30.3%) had a history of at least one bowel resection for IBD prior
to transplantation, while 16 patients (48%) had a history of at least one hospitalization

due to IBD exacerbation prior to transplantation.

Transplantation outcome

Regarding the immunosuppressive therapy following solid organ transplantation, 29
patients (87.9%) were treated with tacrolimus, 25 (75.8%) with systemic steroids, 22
(66.7%) with mycophenolate mofetil, 11 (33.3%) with everolimus, six patients with
cyclosporine (18.2%), three patients (9.1%) with thiopurines as anti-rejection therapy, and

one patient (3.0%) with sirolimus.

Out of 33 patients, 7 (21.2%) experienced organ rejection: among the five cases of heart
transplantation, one mild rejection (20%) was observed; among the 28 kidney
transplantation cases, we reported two mild rejections (7.1%), and three severe rejections
(10.7%) of which one undergoing re-transplantation due to plasma cell rejection; one mild

rejection was observed in the lung transplantation case.

Six (18.2%) patients died at follow up; causes of death were: one cholangiocarcinoma,
one complicated amyloidosis, one heart failure, one myocardial infection in patients with
previous kidney transplantation, whereas in two patients the cause of death was unknown

(one death in kidney and one death in heart transplantation, respectively).

Inflammatory bowel disease course before transplantation
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A “severe IBD course” was observed in 9.3% of in the first 4.3 years before transplantation

Inflammatory bowel disease course after transplantation

After transplantation, six patients (18.2%) were hospitalized due to IBD relapse, and two
patients (6.1%) underwent intestinal surgery due to worsened IBD activity: both not

statistically different from the pre-transplant period (Logrank p = 0.11 and p = 0.32,

respectively).-

The cumulative probability of a “severe IBD course” was non different in the pre-
transplantation and post-transplantation period (Logrank p = 0.26) (Figure 1): in particular

a “severe IBD course” was observed in 11.7% of patients in the 4.3 years following post-

transplantation. The univariate-analysis for-the prediction-of severe 1BD-course-after

Considering the IBD biologic therapy, one patient (3.0%) was treated with infliximab (heart
transplant), two patients (6.1%) with adalimumab (one heart transplant, one kidney
transplant), two patients (6.1%) with vedolizumab (heart transplant), one patient (3.0%)

with ustekinumab (heart transplant).

Tumours before transplantation
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One case of indefinite dysplasia was recorded prior to transplantation, with no
confirmation of colonic dysplasia at follow up post-transplant. No cases of colon cancer

were recorded prior to the transplant.

In the pre-transplantation period, two cases of cancers (excluding non-melanoma skin

cancers) were recoded (6.1%).

Tumours after transplantation

One case (3.0%) of low-grade colonic dysplasia was observed 10 years after heart
transplantation in one UC patient treated with cyclosporine and everolimus. Additionally,
one case of colonic cancer (3.0%) occurred after five years from kidney transplantation
in one CD patient treated with steroids, cyclosporine, everolimus, mycophenolate mofetil

and tacrolimus. None of these patients used biological therapy for IBD.

All cases of cancer occurrence after transplantation are reported in Table 23. In particular,

one case of vocal cord tumour (six vyears after transplantation), one case of

cholangiocarcinoma_(five years after transplantation), and one case of melanoma_(one

year after transplantation) -were recorded (9.1%) (hazard ratio, H.R. = 10.0, 95% CI = 0.8

—118.9, p = 0.04 compared with pre-transplantation period); none of these patients were

treated with biologic therapy after transplantation.

No cases of lymphoma were recorded after transplantation, while one patient had a

previous history of non-solid transplantation due to lymphoma with complete recovery.
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Infections before transplantation

Twenty-eight infectious episodes occurred in the pre-transplantation period.

Infections before and after transplantation

Seventeen patients (51.5%) reported at least one episode of severe infection after

transplantation (median time after transplantation = 2 years, IQR =0 — 9.5 years). Overall,

29 severe infectious episodes occurred after transplantation (p = 0.90, compared to pre-
transplantation period). The first occurrence of a severe infection after transplantation is

shown in Table 34.
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Discussion

With the exception of the liver, few data concerning solid organ transplantation in the IBD
population are available. We have presented the first largest international multicenter
study exploring the course of IBD after solid organ transplantation (mainly kidney, but
also heart and lung transplantation) in a cohort of 33 patients across a median follow-up

time of four years.

The main limitation of the current evidence in this field is the restriction to single centre or
national cohorts, as well as small sample sizes that did not allow for subgroup analyses.
A recent study conducted on patients undergoing kidney transplantation due to
immunoglobulin A (IgA) nephropathy or polycystic kidney disease, reported a five-year
post-transplant survival of 80.8% in individuals with IBD, compared to 96.8% of those
without (p = 0.001).° All IBD patients, which were in a remission state before transplant,
maintained remission without the need for additional medications. The IBD patients with
mildly active disease which were under infliximab therapy, did not require any
adjustments after the transplant. In addition, one patient undergoing adalimumab therapy
for moderately active CD before the transplant, showed a clinical improvement after the
transplant, hence no treatment adjustments were needed.® Another study of 1537
patients with IBD described the outcomes of six patients (five CD and one UC) undergoing
kidney transplant' with an 84% survival rate at a median follow-up of 33 months. In this
study, one patient developed papillary renal cell carcinoma in the transplanted kidney, but
no graft rejections were reported. Additionally, a retrospective study examined 16 IBD
patients under anti-TNFa therapy undergoing kidney transplant''. In this cohort, a

significant proportion of serious infections (50% of patients) was reported. Another study
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by Schnitzler's et al'® describped a 29 year old patient with CD undergoing heart
transplantation for congestive heart failure due to ischaemic dilative cardiomyopathy. The
patient was diagnosed with CD at the age of 22 and was treated with tacrolimus,
mycophenolate mofetil, and steroids following heart transplantation; he was additionally

treated with infliximab after the transplant, obtaining a successful remission of the IBD.

In the present study, we recorded only one kidney re-transplant and a four-year survival
rate for kidney transplant of 96.4%. This data is comparable to that of the United Kingdom,
where the graft survival rate among the general population is 94% after one year and
86% after five years following transplant. Patient survival rates were 97% and 88% after
one year and five years, respectively.'? In our study. the survival rate of the patients was

81.8% after 4.3 year, which is in line with previous studies.® 0

In our cohort, the majority of patients was treated with tacrolimus, followed by
mycophenolate mofetil, and everolimus. None of these drugs has shown an association
with the course of IBD after transplantation, despite patients treated with tacrolimus or
everolimus showing a less aggressive course, as compared to those treated with

mycophenolate mofetil.

Overall, we did not find a significant difference in the severity of IBD course before and
after transplantation. This finding differs from previous studies, where tacrolimus-based
treatment regimens were linked to a poor outcome in IBD patients undergoing solid organ

transplant, with up to four-fold increased risk of IBD relapse following the transplant.'3-15

For individuals with refractory, steroid-dependent, or fistulizing IBD, biological therapy

has proven to be a beneficial treatment option. Only few studies including patients



294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

undergoing post-transplant anti-TNF medications have been so far published.®-'" Our
study shows for the first time the data about post-transplant treatment with vedolizumab
and/or ustekinumab: one patient experienced two non-fatal lung infections, but no cancer

events were recorded.

In this cohort, no cases of lymphoma were recorded after transplantation. However,
cancer incidence showed a higher trend in the post-transplant setting, when compared to
the pre-transplant setting, but future studies are warranted to better investigate this topic.
Gastroenterologists should be aware of the risk and emphasise a regular monitoring of

patients with IBD following solid organ transplantation.

In the present study, the risk of serious infections is in line with previous findings by
Garrouste and colleagues.!' Furthermore, the risk of serious infections is similar between
pre- and post-transplant setting. Of note, the rate of cytomegalovirus (CMV) infection in
our population was lower than that in the general population following kidney

transplantation (17.8%-63.2%)."°

Our study has some limitations. Firstly, this is a retrospective case report data collection
and it relied on voluntary submission of cases by physicians who responded to the ECCO
calls and thus might be subjected to geographical and selection biases. Nonetheless, all
eligible patients were rigorously screened. Secondly, due to the small sample size, robust
conclusions on the association between IBD and transplant factors cannot be drawn.
However, this is the largest and first multi-national study that directly compared IBD
outcomes before and after solid organ transplantation. Furthermore, our population
comprises real-life patients who are typically monitored in referral IBD centres, enhancing

the validity of our findings. Notably, the disease course is highly unpredictable over the
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years, making the comparison before and after the transplant less reliable. The long follow

up of observation may partially overcome these limitations.

In conclusion, in this large case series of IBD patients, we showed that solid organ
transplantation is not associated with a worsening of IBD course, despite a major
incidence of solid tumours may occur. We observed a medium-term survival rate of about
80%, which would enhance careful screening strategies. Future studies are needed to
explore the risk of cancer in IBD populations undergoing solid organ transplantation. A
larger sample size is needed to confirm our findings and to investigate the best

immunosuppressive treatment regimens in this population.
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420

421

422  Figure 1. Comparison of aggressive IBD course after and before transplantation



423  Table 1. Clinical characteristics of patients with inflammatory bowel diseases and solid

424  organ (with the exception of liver) transplantation

Total patients, n 33

Age at IBD diagnosis

Median years (IQR) 33.5 (21.8-40.0)
Age at transplant

Mean years + SD years 53.0+ 15.6
Gender, n (%)

Male 22 (66.7)

Ethnicity, n (%)

Caucasian 31 (96.9)
Peruvian 1(3.1)
N.A. 1

IBD type, n (%)

CD 18 (54.5)
uc 14 (42.4)
IBD-U 1(3.0)

Montreal classification, n (%)

CD
L1 5 (27.8)
L2 4 (22.2)

L3 8 (44.4)




447

L3 + L4

uc

E1

E2

E3

Perianal disease in CD
n/total (%)

Positive family history of IBD
n/total (%)

N.A.

Smoking habit

Current

Past

Never

N.A.

Previous Drug Exposure, n (%)

Systemic steroids
Thiopurine
Methotrexate
Infliximab
Adalimumab

Vedolizumab

1(5.6)

2 (14.3)
7 (50.0)

5 (35.7)

6/18 (33.3)

4/32 (12.5)

1

6/30 (20)
9/30 (30)
15/30 (50%)

3

21 (63.6)
15 (45.5)
3(9.1)
8 (24.2)
8 (24.2)

2 (6.1)
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426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445
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n, number; IBD, inflammatory bowel disease; IQR,
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451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

interquartile range; SD, standard deviation; IBD-U,
unclassified IBD; CD, Crohn’s disease; UC ulcerative
colitis; L1, ileal; L2, colonic; L3, ileocolonic; L4, upper
disease; E1, up to the rectum; E2, up to splenic flexure;

E3, extensive colitis; N.A., not available
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479  Table 23. Solid non-colorectal tumours after transplantation

Location Total patients

Vocal cord 1
Skin (non-melanoma) 7
Melanoma 1

Bile ducts 1
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497  Table 34. First serious infectious episode after transplantation

Location Total patients
Blood (CMV) 2
Gastrointestinal tract 1
Lung 9
Upper respiratory tract 1
Skin 1
Urinary tract 3

498 CMV = cytomegalovirus



