it @CrossMark
ELSEVIER

Long-Term Outcomes of Intestinal and Multivisceral Transplantation
at a Single Center in Argentina

D. Ramisch?, C. Rumbo?, C. Echevarria®, L. Moulin®, S. Niveyro®, G. Orce®, A. Crivelli?, M.l. Martinez®,
L. Chavez?, M.A. Paez?, J. Trentadue®, F. Klein®, A. Fernandez?, H. Solar®, and G.E. Gondolesi**

From the @Instituto de Trasplante Multiorganico, Unidad de Insuficiencia Intestinal, Rehabilitacién y Trasplante de Intestino; PAnesthesia
Department; °Pediatric Intensive Care Unit; and Adult Intensive Care Unit, Hospital Universitario, Fundacién Favaloro, CABA, Argentina

ABSTRACT

Background. Intestinal failure (IF) patients received parenteral nutrition (PN) as the
only available therapy until intestinal transplantation (ITx) evolved as an accepted treat-
ment. The aim of this article is to report the long-term outcomes of a series of ITx
performed in pediatric and adult patients at a single center 9 years after its creation.

Patients and Methods. Thisis a retrospective analysis of the ITx performed between May 2006
and January 2015. Diagnoses, pre-ITx mean time on PN, indications for I'Tx, time on the waiting list
for types of I'Tx, mean total ischemia time, and warm ischemia time, time until PN discontinuation,
incidence of acute and chronic rejection, and 5-year actuarial patient survival are reported.

Results. A total of 42 patients received ITx; 80% had short gut syndrome (SG); the mean time
on PN was 1620 days. The main indication for I'Tx was lack of central venous access followed by
intestinal failure-associated liver disease (IFALD) and catheter-related infectious complications.
The mean time on the waiting list was 188 days (standard deviation, £183 days). ITx were
performed in 26 children and 14 adults. In all, 32 procedures were isolated ITx (II'TX); 10 were
multiorgan Tx (MOT; 3 combined, 7 multivisceral Tx (MVTx), 1 modified MVTx and 2 with
kidney); 2 (4.7 %) were retransplantations: 1 IITx, 1 MVTX, and 5 including the right colon.
Thirteen patients (31%) received abdominal rectus fascia. All procedures were performed by
the same surgical team. Total ischemia time was 7:53 £ 2:04 hours, and warm ischemia time was
40.2 £ 10.5 minutes. The mean length of implanted intestine was 325 4+ 63 cm. Bishop—Koop
ileostomy was performed in 67% of cases. In all, 16 of 42 Tx required early reoperations. The
overall mean follow-up time was 41 £+ 35.6 months. The mean time to PN discontinuation after
Tx was 68 days (P = .001). The total number of acute cellular rejection (ACR) episodes until
the last follow-up was 83; the total number of grafts lost due to ACR was 4; and the total graft
lost due to chronic rejection was 3. At the time of writing, the overall 5-year patient survival is
55% (65% for IITx vs 22% for MOT; P = .0001); 60% for pediatric recipients vs 47% for adults
(P = NS); 64% when the indication for ITx was SG vs 25% for non-SG (P = .002).

Conclusions. At this center, candidates with SG, in the absence of IFALD requiring II1TXx,
showed the best long-term outcomes, independent of recipient age. A multidisciplinary
approach is mandatory for the care of intestinal failure patients, to sustain a rehabilitation
and transplantation program over time.
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and after transplantation have evolved in the last decades;
the results of that evolution are reflected by improved short
and long term results [1,2]. Nevertheless, in many devel-
oping countries, parenteral nutrition (PN) is the only and
final option for patients with intestinal failure, because the
development of intestinal transplantation has been limited
by dismal results and lack of muldisiciplinary intestinal
failure programs. In this article, we report the long-term
outcomes of a series of intestinal transplantations per-
formed in pediatric and adult patients at a single center in
Argentina.

PATIENTS AND METHODS

We report a retrospective database analysis of all transplants con-
taining an intestinal graft performed between May 2006 and
January 2015 at Hospital Universitario-Fundacién Favaloro, Bue-
nos Aires, Argentina. Diagnoses, mean time on PN before intestinal
transplantation (ITx), indication for ITx, time on waiting list (WL),
types of ITx, mean total ischemia time (TIT), warm ischemia time
(WIT), surgical technical details, post-ITx time until PN discon-
tinuation, use of a pretransplantation immunological risk-based
protocol for immunosuppression, incidence of acute and chronic
rejection, freedom-from-rejection survival, graft and patient sur-
vival, and long-term nutritional status are analyzed and reported.

During the pre-Tx evaluation, the patients were prospectively
divided into 2 immunological risk categories: a low-risk (LR) group,
which included candidates for isolated ITx receiving a primary
procedure, with ABO-compatible match, or patients with low PRA
titer (below 30%); and a high-risk (HR) group, which included
candidates requiring a multiorgan graft (LITx or MVTx) or
retransplantations, patients with ABO-compatible mismatch, pa-
tients with high PRA titer (>30%), and patients with B-cell-
positive crossmatch; in the last 2 cases, a desensitization protocol
was used [3]. The primary immunosuppressive protocol was defined
according to patient category as follows. The LR group received
induction with interleukin-2 (IL-2) antibodies 10 mg/IV in
patients <30 kg, and 20 mg/IV in >30 kg, on post-ITx days 0 and 4,
combined with steroids, tacrolimus, and mycophenolate mofetil.
The HR group received induction with thymoglobulin (1.5 mg/kg)
combined with steroids, tacrolimus, and sirolimus. Statistical ana-
lyses were performed using IBM SPSS Statistics 20.0, with P values
of less than .05 considered significant.

RESULTS

Between May 2006 and January 2015, a total of 42 trans-
plants (Tx) were performed in 40 patients. The primary
diagnoses at pre ITx evaluation were as follows: volvulus
(25.8%), Hirschsprung disease (18.1%), ischemia (9.7%),
gastroschisis (9.7%), trauma (6.5%), atresia (6.5%), necro-
tizing enterocolitis (3.2%), chronic intestinal pseudo-
obstruction (3.2%), thrombosis (3.2), microvillus inclusion
disease (3.2%), tumors (3.2%), surgical complications
(3.2%), chronic rejection (3.2%), and others (3.2%). Of the
patients, 80% had short gut syndrome (Fig 1). The mean
time on PN at the time of the pretransplantation evaluation
was 1620 days. The indications for ITx were lack of central
vascular access (36.8%), intestinal failure-associated liver
disease (IFALD; 25%), catheter-related sepsis (13.6%), and
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Fig 1. Primary diagnosis at evaluation. NEC, necrotizing entero-
colitis; CIPO, chronic intestinal pseudo-obstruction; Mic. Inc.
Disease, microvillous inclusion disease.

others representing less than 5% each (Fig 2). The mean
time on the WL for all the patients was 188 + 183 days
(53.1 + 43.3 days for adults and 225.7 + 176.4 days for
pediatric patients; P = .006). The overall WL mortality was
9% and the drop-out from the WL was 17.2%; however,
mortality reached 33% for pediatric candidates waiting for
liver-containing grafts. A total of 14 ITx were performed in
14 adults (33%), and 26 pediatric patients received 28 ITx
(67%). The adults received 10 ITx, 3 MVTx, and 1 spleen-
preserving modified MVTx (mMVTx) for Peutz-Jeghers
syndrome, with adenomatous polyps along the whole
gastrointestinal track but carrying severe dysplasia in the
duodenum. The pediatric patients received 22 ITx, 3 ILTXx,
and 3 MVTx. Two patients underwent retransplantation, 1
received a MVTx with kidney, and the other received an
isolated ITx (Fig 3). The mean TIT was 7.53 £ 2.04 hours
and WIT was 40.2 4 10.5 minutes. In all cases, the intestinal
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Fig 2. Indications for transplantation. IFALD, intestinal failure—
associated liver disease; Cat, catheter-related; Peutz-Jeg sme,
Peutz-Jeghers syndrome; ACR, acute cellular rejection; Qol,
quality of life; CVA, central venous access; IFALD, intestinal fail-
ure associated liver disease; No reconst. GIT, no reconstructable
gastrointestinal tract; PMV, porto mesenteric vein thrombosis;
Peutz-Jeg. Sme, Peutz-Jeghers Syndrome; ACR, late acute
cellular rejection.
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Adults
14 Tx/14 Pts

33%

length of the graft was measured and the mean length was
325 £+ 63 cm. A Bishop-Koop ileostomy was performed in
28 of 42 cases (67%); a loop ileostomy was performed in 2
of 42 cases (9.5%); and a terminal ostomy (colostomy or
ileostomy) was created in the other 12 cases (28.6 %). In 5
ITx (12 %), the right colon was included in the graft. In 13
ITx (31%), the abdominal rectus fascia was used to enlarge
the abdominal domain. No synthetic or bio-meshes were
used for the abdominal wall closure. Sixteen ITx patients
(38%) required early reoperation in all cases. The main
indications for early reoperation were postoperative intra-
abdominal bleeding or abdominal collections. No percuta-
neous approach was used in those cases. No gut injuries
were observed. The mean time for PN discontinuation after
ITx was 68.7 &+ 43 days. Three Tx were excluded from the
immunological analysis due to early deaths (during the first
postoperative week; 1 LITx and 2 MVTx). All of the
rejection episodes were identified through protocol or
clinically indicated biopsies according to the accepted pa-
thology criteria [4]. The rejection episodes were considered
as different events when there were at least 2 normal biopsy
results in between. In all, 26 patients were categorized as
LR, and 13 as HR. The total number of acute cellular
rejection (ACR) episodes until the last follow-up was 83. A
total of 53 episodes were classified as mild rejection (43 in
LR vs 10 in HR; P = .5), 12 episodes were moderate
(10in LR vs 2 in HR; P = .3), and 18 were severe (15 in LR
vs 3 in HR; P = .5). Nine patients (34%) in the LR group
and 5 (38%) in the HR group had ACR less than 30 days
after ITx (P = .83); 2 patients (7.6%) in LR group and 1
patient (7.6%) in the HR group had a first rejection episode
in less than 90 days (P = .81). The long-term freedom-from-
rejection survival by group is shown in Fig 4. The total
number of grafts lost due to ACR was 4, comprising 2 in the
LR group and 2 in the HR group (P = .7). Two of the grafts
that were lost due to ACR were explanted (1 at time of the
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Pediatrics
28 Tx/26 Pts

67%

Fig 3. Type of transplants per-
formed, by recipient age, including
2 retransplantations (1 isolated, 1
multivisceral + kidney). Pts, pa-
tients; Tx, transplantation.

retransplantation and 1 during the ACR episode),
and the other 2 grafts went on to post-Tx intestinal failure
and the patients were listed for retransplantation. The total
number of grafts lost due to chronic rejection was 3,
comprising 1 in the LR group and 2 in the HR group. Those
2 patients in the HR group were highly sensitized before
ITx; they had been successfully desensitized with intrave-
nous immunoglobulin (IVIG), and underwent trans-
plantation with negative crossmatch.

The long-term nutritional status of the patients is shown
in Table 1. The overall 5-year actuarial survival was 55%
(60% for pediatric transplant recipients vs 47% for adults,
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Fig 4. Long-term freedom from ACR survival by risk group. (P =
NS). N, new Pts with rejection; A, cumulative number of Pts with
rejection.
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Table 1. Nutritional Outcome

Pediatrics Adults
BMI Z-score H/A Z-score BMI
Pre Tx -0.71 £ 1.21 —-1.99 +1.73 195 + 2.7
Post Tx —0.88 + 1.43 1.4 +1.32 204 +£ 4.0

P = NS). Isolated ITx was associated with better patient
survival than MVTx/LITx (65% vs 22%, P = .0001). The
long-term 5-year patient and graft survival based on the pre-
Tx immunological risk was 59% and 51% for the LR group
and 52% and 50% for the HR group, respectively (log-
rank = NS). Patients with short gut syndrome as primary
diagnosis had better survival than patients without short gut
syndrome (64% vs 25%, P = .002).

DISCUSSION

Several experiences reported worldwide have emphasized
that the inclusion of intestinal failure patients into multi-
disciplinary intestinal rehabilitation and intestinal trans-
plantation programs improves patients’ long-term
prognoses and survival [1,5-8]. In Latin America, the first
ITx was performed at Hospital Das Clinicas do Sao Pablo,
Brazil, in 1968. Almost 30 years later, in 1999, 2 centers, 1 in
Mexico and 1 in Argentina, attempted to start their ITx
programs, with dismal results. Five years later, in Chile, the
transplant group Clinica Das Condes reported an ITx case
with 1-year post-Tx survival, and in 2006, Hospital Pablo
Toboén Uribe of Colombia and the reporting institution,
Hospital Universitario Fundacion Favaloro of Argentina,
simultaneously created intestinal rehabilitation and trans-
plantation units. To date, the Colombian group has per-
formed 26 ITx and Fundacion Favaloro performed has 42
Tx operations [9-12]. Short gut syndrome was reported to
be the primary diagnosis of patients referred for ITx eval-
uation (80%) in our series, as it is seen in larger centers
worldwide. Lack of central vascular access has become the
first indication for ITx in our center over the last 2 years,
followed by IFALD and catheter-related sepsis (2 episodes
per year for bacterial infections or 1 episode of fungal
infection). At the beginning of our program, IFALD was the
major indication, because there was an inactive trans-
plantation program before. Therefore, as it has been
recently reported by the Scientific Registry of Transplant
Recipients (SRTR), now in our country the number of pa-
tients developing liver failure and requiring LITx has been
decreasing since 2009 as consequence of a better manage-
ment while patients require PN [13]. Other indications for
ITx evaluation that account for 30% to 40%, are severe
recurrent dehydration episodes, electrolytes imbalance,
poor quality of life, unresectable low-grade tumors, diffuse
porto-mesenteric thrombosis, visceral myopathy, and the
need for retransplantation [14-18].

The waiting list mortality is greater for patients with
IFALD and for young patients with congenital diseases.
However, this mortality has decreased in recent years,
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because the management of the home PN has been opti-
mized, and patients are given additional PELD/MELD
scores for priority [19-25].

Previously, some authors reported that the inclusion of a
segment of colon could worsen early outcome; however,
recent reports have shown that the inclusion of the colon does
not affect the morbidity and graft survival [25], and could
enhance gut function, especially with respect to fluid ab-
sorption and free fatty acid uptake [26,27]. In the small group
of patients receiving the colon as part of the graft reported in
this article, the same phenomenon was observed.

In all, 31% of our patients did not have an adequate
amount or a good quality of tissue for performing complete
abdominal wall closure. After considering the available
options, our group decided to to enlarge the domain with a
tension-free abdominal closure using the abdominal rectus a
fascia; the short- and long-term results of these techniques
have been reported elsewhere [28-30].

Nearly 80% of the immune cells of the human body reside
in the gut. After the ITx, the graft is repopulated with
recipient cells; this is the main reason for the complexity of
the immunological management of the intestinal graft
compared to other organs. The immunotherapy must be
targeted to each patient [31-33].

Data from the International Transplant Registry, as well
as reported single-program results, have proved the
importance of using induction therapies that include
monoclonal or polyclonal antibodies against leukocytes
[13,14]. Not only has the use of tacrolimus allowed better
survival, but also the implementation of different immuno-
suppressive agents, such as sirolimus, has had a positive
impact [13,33]. The gold standards for graft monitoring and
rejection diagnosis are the histological findings, using either
protocol biopsies or biopsies performed because of clinical
suspicion. The improvements in immunosuppressive regi-
mens and graft monitoring have raised the 5-year freedom
from rejection survival to greater than 20% [13,19].

Chronic rejection is the next challenge; it is the main
cause of late graft dysfunction, with an incidence of 10% to
15% in isolated ITx and 5% in LITx. This process leads to
fibrosis generation and intestinal villi damage [19,34-39].
Mazariegos et al reported that 8.1% of the pediatric ITx in
their program are retransplantations due to chronic rejec-
tion, with lower survival. Retransplantations are expected to
increase with time and with increasing experience and graft
survival. However, organ shortage is still an unsolved
problem, and therefore we need to work on extending the
survival of the primary grafts, to avoid the need for
retransplantation [40].

Nutritional autonomy, provided by adequate graft func-
tion, is quickly accomplished in the early post-ITx period,
and it is achieved by 93% of patients in the first month post-
ITx. Dietary tolerance usually starts at day 5 post-Tx
following resolution of the postsurgical ileus; once 50% of
the caloric requirements are achieved by enteral feedings,
PN is discontinued [39,41]. During the rejection episodes, it
is sometimes necessary to restart the PN [14,35]. Pediatric
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patients often have distorted eating habits, oral aversion, or
lack of sucking and swallowing coordination, requiring tube
feedings until these problems are treated and solved. Up to
30% of patients have moderate anorexia in the post-Tx
period, which makes the supplementation with tube feed-
ings mandatory [32,42,43]. The goal of a specialized follow
up in ITx is the early detection and prompt treatment of
rejection and infections; this results in a decrease in
morbidity and an improvement in patient and graft survival.
To date, there is no standardized laboratory or marker to
monitor for graft rejection; this is why it is still advisable to
perform protocol biopsies in the early post-Tx period
[27.,44]. The Intestinal Transplant Registry Report in 2013
showed an actuarial patient survival rate at 1 and 5 years of
77% and 58%. These results are equivalent to those
observed in our center [26].

Finally, a multidisciplinary team approach is mandatory
to care for intestinal failure patients. This is the approach
needed to improve patient health status, to perform early
and correct diagnoses for proper treatment of complica-
tions, to increase intestinal rehabilitation, to recognize in-
dications for transplantation in a timely manner, to improve
patient survival and quality of life, and to sustain the pro-
gram over time [45,46].
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