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ABSTRACT

Introduction. The prognosis of intestinal failure has improved dramatically in the past few
decades with the development of parenteral nutrition (PN). However, PN-dependent
patients still have numerous complications. Intestinal transplantation can significantly
improve their prognosis and quality of life. We report on the impact of intestinal
transplantation for intestinal failure in Japan.

Methods. Intestinal transplantations have been performed in Japan since 1996. Stan-
dardized forms were sent to all known intestinal transplantation programs, asking for
information on intestinal transplantations performed between 1996 and June 31, 2012. All
programs responded. Patient and graft survival estimates were obtained using the Kaplan-
Meier method and analyzed with the Wilcoxon statistic.

Results. Five institutions provided data on 24 grafts in 21 patients. There were 12
cadaveric and 12 living related donor transplants. Causes of intestinal failure included short
gut syndrome (n = 9), intestinal motility function disorders (n = 11), retransplantation
(rn = 3), and other (n = 1). The overall 1- and 5-year patient survival rates were 86% and
68%, respectively. In cases (n = 15) after 2006, the 1-year patient survival rate was 92%,
and the S5-year survival rate was 83%. One- and five-year graft survival rates were 87%
and 78%, respectively. More than 80% of all current survivors discontinued PN.

Conclusions. Intestinal transplantation has become an effective therapy for patients with
intestinal failure who cannot tolerate PN. After 2006, patient and graft survival rates
approached rates associated with standard treatment for end-stage intestinal failure.
Further improvements are expected with early referral due to suitable donor organ and
pretransplant management.

HE PROGNOSIS of intestinal failure has im-
proved dramatically in the past few decades with
the development of parenteral nutrition (PN). However,
PN-dependent patients still have numerous complications.
Intestinal transplantation can significantly improve their
prognosis and quality of life. We assessed the impact of in-

data included age, sex, date of birth, date of transplantation, pre-
transplant status (home or hospital), underlying disease, procedure,
ABO blood type, immunosuppression regimen (induction and
maintenance therapy), and post-transplant status (PN requirement,
intravenous [IV] fluid requirement, and daily life restrictions). The

testinal transplantation on intestinal failure in Japan based
on data from the Japanese intestinal transplant registry.

METHODS

Standardized forms were sent to all known intestinal trans-
plantation programs requesting information on intestinal trans-
plantations performed between 1996 and June 30, 2012. Requested
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data were entered into a Microsoft Excel spreadsheet and analyzed
with JMP version 10.0 (SAS Institute Inc., Cary, NC, United
States). Patient and graft survival estimates were obtained using the
Kaplan-Meier method. For survival analysis, failure was defined as
occurring on the date of graft removal or death. P < .05 was
considered statistically significant. This study was approved by the
institutional review board.

RESULTS

Five programs provided data on 24 grafts in 21 patients
who received transplants between April 1, 1996, and June
30, 2012, in Japan. The participation rate was 100%. All
intestinal transplantations performed in Japan are captured
in the registry database. All patients were followed until
patient death. Twelve grafts were obtained from living do-
nors, and 12 involved deceased donors. The annual number
of intestinal transplantations, according to organ donation
type, is shown in Fig 1.

The age distribution of the recipients is shown in Fig 2.
The youngest recipient was 8 months old. The causes of
intestinal failure requiring intestinal transplantation are
shown in Fig 3.

Most patients (n = 23) received isolated intestinal
transplants. There was only 1 case of simultaneous liver-
intestinal transplantation from 2 living related donors. All
patients were on tacrolimus maintenance therapy.

Graft and patient overall survival as of June 2012 are
shown in Kaplan-Meier plots (Fig 4A and B, respectively).
The 1-year and 5-year patient survival rates were 86% and
68%, respectively.

Graft survival has improved over the last few years. The 1-
and 5-year graft survival rates were 83% and 73% for 2006
to 2012 versus 66% and 44% for 1996 to 2005 (P = .12), as
shown in Fig 5A. The 1- and 5-year patient survival rates
were 92% and 83% for 2006 to 2012 versus 75% and 50%
for 1996 to 2005 (P = .16), as shown in Fig 5B.

Graft function in terms of PN dependence was excellent.
After intestinal transplantation, 77% of patients became
PN-free, although 75% require continuous or intermittent
IV fluid support. Most recipients stopped parenteral sup-
plementation, eat, and have resumed normal activities.
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Fig 1. Number of intestinal transplantations per year in Japan,
1996 to 2010.
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Fig 2. Age of intestinal transplant recipients.

DISCUSSION

Patients with intestinal failure are at risk for numerous
complications, especially PN-related complications. For
example, loss of venous access and intestinal failure-
associated liver disease are still major problems for pa-
tients with intestinal failure because they are potentially
life-threatening [1].

As outcomes of intestinal transplantation have improved,
it has become the definitive treatment for patients with
intestinal failure who cannot tolerate PN. Over the past
decade, intestinal transplantation has become accepted as
standard therapy for patients with life-threatening compli-
cations of PN in many countries {2,3].

The 2011 report of the intestinal transplant registry
confirmed that intestinal transplantation has become a
definitive therapeutic option for patients with intestinal
failure. By 2011, 2611 intestinal transplantations have
been performed throughout the world in 79 participating
centers [3].

On the other hand, only 24 intestinal transplantations
have been performed in Japan. The number is relatively
small, although it is estimated that nationwide approxi-
mately 100 patients require intestinal transplantations [4].
In the Japanese experience, the 2- and 20-year overall pa-
tient survival rates are 86% and 68%. The 1-year survival

Re-Tx
MID 13%

n=24
Fig 3. Indications for intestinal transplantation. NEC, necro-

tizing enterocolitis; SGS, short gut syndrome; MID, microvillus
inclusion disease; Re-Tx, retransplantation.
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rate has been 92% since 2006. These are considered
acceptable results for the treatment of intestinal failure. Our
results in Japan are comparable with results worldwide,
even though there are only 1 or 2 cases performed per year
in Japan, compared to over 100 intestinal transplantations
performed in the world each year. In our opinion, patients
with intestinal failure should be treated with intestinal
transplantation in Japan, as well as in other countries, when
feasible.

There were 2 major reasons for the low number of

intestinal transplantations in Japan. One reason is the.

lack of available organs. For a long time, relatively few
donations from deceased donors were obtainable in
Japan. As with other solid organs, most intestinal trans-
plantations in Japan are performed with living related
donors. Although the situation has changed due to the
new Act on Organ Transplantation, which went into ef-
fect in 2010, the number of deceased donations has not
increased dramatically.

The financial barrier is the other, more profound reason
preventing the greater use of intestinal transplantation in
Japan. Since the procedure is not covered by health

insurance, either the patient or the transplant center must
pay the considerable costs out of pocket.

In conclusion, intestinal transplantation has become an
effective therapy for patients with intestinal failure who
cannot tolerate PN. After 2006, patient and graft survival
rates have approached rates associated with standard
treatment for end-stage intestinal failure. Further im-
provements are expected with early referral due to suitable
donor organ and pretransplant management.
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Intestinal transplantation for children

Department of Pediatric Surgery, Tohoku University School of Medicine
Hironori Kudo, Motoshi Wada, Masaki Nio

[Summary]

Although the development of parenteral nutrition has improved outcomes of intestinal failure, parenteral
nutrition still often leads to numerous life-threatening complications. Intestinal failure-associated liver dis-
ease (IFALD), which can be progressive and fatal in children, is one of the most serious complications.
Intestinal transplantation (Itx) represents a definitive treatment for patients with irreversible intestinal fail-
ure. By 2013, a total of 2887 intestinal transplants had been performed worldwide, 55% of which were in
patients under 18 years old. In Japan, 60% of all recipients were under 18 years old. Because of recent
advances in the management of Itx, short-term outcomes following transplantation have improved; how-
ever, the long-term outcomes remain insufficient. Furthermore, some patients with severe IFALD require
liver-intestinal transplantation, a procedure that remains practically unavailable in Japan. In this article, we
provide an overview of the process and the problems of pediatric Itx, with special focus on the situation

in Japan.

Keywords: intestinal transplantation, intestinal failure, IFALD, liver-intestinal transplantation
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