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ABSTRACT

In Japan, absolute shortage of donors still continues even after the law allowing organ
transplantation from deceased donors came into force in 1997. With the passage of the
waiting period after registration for pancreas transplantation (PTx), both deaths and
serious cases of diabetic complications necessitating withdrawal of the registration have
undoubtedly increased. Therefore, so-called “marginal donor” (MD) has been considered
as a potential solution for shortage of donors in Japan. The aim of the present study is to
evaluate feasibility of MD in terms of post-PTx outcomes using data from Japan Organ
Transplantation Network. A total of 148 PTx were performed from deceased donors in
Japan from 2000 to 2012. MD was defined as follows: (1) >45 years old; (2) hemody-
namically unstable at harvest using a high-dose dopamine or more than 2 vasopressors; or
(3) noneheart-beating status. Postoperative outcomes after PTx were compared between
the MD group and the non-MD group. Among the 148 PTx donors, 108 donors (73.0%)
satisfied the criteria of MD. Early graft loss of pancreas graft during 3 months post-
transplant was observed in 15 patients (10.1%), and the marginality (MD vs non-MD)
was not significantly correlated with the early loss of pancreas graft. The overall patient
survival of the MD group (1, 3, 5 years: 94.7%, 94.7%, 94.7%) was not significantly
different from that of the non-MD group (1, 3, 5 years: 95.0%, 95.0%, 95.0%). Pancreas
graft survival in the MD group (1, 3, 5 years: 80.9%, 73.2%, 66.0%) seemed to be slightly
lower than that in the non-MD group (1, 3, 5 years: 92.5%, 85.2%, 77.4%), but no sta-
tistically significant differences were found between the 2 groups. These results suggest the
feasibility of the use of MD for PTx.

PANCREAS TRANSPLANTATION (PTx) is an estab-
lished treatment for type 1 diabetes [1e3]. It is the only

effective therapeutic option to restore normal glucose
metabolism, to improve quality of life of the patients, and to
even reduce chronic complications of the diabetes. Although
its outcome was not satisfactory previously, graft survival has
much improved during the last 30 years because of devel-
opment in immunosuppressants, surgical techniques, and
postoperative management.
In Japan, the Organ Transplant Law was enforced on

October 1997, and it was revised on July 2010. Since the
revision, the number of donation is increasing. However,
absolute shortage of donors still continues even after the
revision. With the passage of the waiting period after regis-
tration for PTx, both deaths and serious cases of diabetic
complications necessitating withdrawal of the registration
have undoubtedly increased. Accordingly, we have had to

depend on the so-called “marginal donor” (MD). To date,
however, the feasibility of PTx from MD has not yet inves-
tigated well. In this regard, the present study was performed
to evaluate its feasibility in terms of postoperative outcomes
using data from Japan Organ Transplantation Network.
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PATIENTS AND METHODS
Patients

Between April 2000 and December 2012, a total of 148 PTx were
performed for type 1 diabetes from deceased donors in Japan.
Among the 148 cases of PTx, 146 cases were from brain-dead
donors and the remaining 2 were noneheart-beating donors. In
Japan, PTx is performed in 17 approved institutions. Characteristics
of the 148 patients are shown in Table 1.

Criteria of Marginal Donor

The criteria of MD for PTx of Kapur et al were used in this study;
donors of 45 years of age and more, hemodynamically unstable
donors at the time of harvest (with dopamine dose > 10 mg/k/min,
or 2 or more vasopressors), or noneheart-beating donors [4]. Based
on these criteria, the donors were divided into 2 groups: the MD
group and the non-MD group.

Graft Failure

Pancreas graft failure was defined as return to insulin-dependence
or serum C-peptide level < 0.3 ng/mL. Kidney graft failure was
defined as return to dialysis. Death with a functioning graft was also
considered be a graft failure. Early graft loss was defined as that
within 3 months post-PTx in this study.

Statistical Analysis

Survival was calculated according to the KaplaneMeier method
and compared using the log-rank test. Statistical analysis was
performed using StatView (version 5.0; SAS Institute Inc., Cary,
NC, United States). A P value <.05 was considered statistically
significant.

RESULTS
Ratio of Marginal Donors

Among the 148 donors at the PTx, 74 were 45 or more years
old. Sixty-one donors were hemodynamically unstable at the
time of harvest. Two donors were noneheart-beating do-
nors. In total, 108 donors (73.0%) of the 148 donors satis-
fied the criteria of MD and categorized into the MD group,
and the remaining 40 donors (27.0%) were categorized into
the non-MD group. Characteristics of the 148 patients are
shown in Table 1.

Risk Factors for Early Loss of Pancreas Graft

Among the 148 PTx cases, early graft loss of pancreas graft
was observed in 15 patients (10.1%). Thrombosis was the
most frequent cause of the graft loss (8/15, 53%). The other
causes were as follows: sepsis in 3, rejection in 2, duodenal
perforation in 1, and cardiogenic shock in 1.
To investigate whether the marginality (MD vs non-MD)

is a risk factor for the early loss of pancreas graft, as well as
to identify factors that significantly correlate with the early
graft loss, donor-related factors were compared between
cases with the early graft loss and without the early graft loss
(Table 2). The incidence of the early graft loss was signifi-
cantly higher in donors with total cold ischemic time
(TCIT) �12 hours (P ¼ .05), and the marginality (MD vs
non-MD) was not significantly correlated with the graft loss.

Long-Term Outcome After Pancreas Transplantation

We examined long-term outcomes of PTx in terms of overall
patient survival, pancreas graft survival, and kidney graft
survival (SPK cases). As shown in Table 3, in all the 148
cases, postoperative mortality was found in 5 patients in the
MD group (4.6%) and in 3 patients in the non-MD group
(7.5%). The incidence was not significantly different be-
tween the 2 groups (P ¼ .45). Overall patient survival in the
148 cases was 94.8%, 94.8%, and 94.8% at 1, 3, and 5 years,
respectively. The overall patient survival of the MD group
(1, 3, 5 years: 94.7%, 94.7%, 94.7%) was not significantly
different from those of the non-MD group (1, 3, 5 years:
95.0%, 95.0%, 95.0%; P ¼ .42, Fig 1A). Twenty-four
pancreas grafts were lost during the observation period

Table 1. Characteristics of 148 PTx Patients (n [ 148)

Factors

Donor-related factors
Age (�45 y/>45 y) 74/74
Gender (male/female) 80/68
Body mass index (kg/m2) (<25/�25) 115/33
Cause of death (CVA/trauma/others) 87/28/33
Type of death (brain-dead/noneheart-beating) 146/2
Hemodynamics (stable/unstable) 87/61
Cardiopulmonary resuscitation (�/þ) 86/62
Marginality (MD/non-MD) 108/40

Recipient-related factors
Age (�50 y/>50 y) 123/25
Gender (male/female) 56/92
Duration of diabetes (<30 y/�30 y) 90/58
Duration of dialysis (<10 y/�10 y) 72/47

PTx-related factors
TCIT (<12 h/�12 h) 86/62
Type of PTx (SPK/PAK/PTA) 119/20/9
Duct management (bladder drainage/enteric drainage) 30/118
GDA reconstruction (�/þ) 35/87

Immunosuppressive regimen
CNI (TAC/CyA) 144/4
Antibody (�/þ) 7/141

Abbreviations: PTx, pancreas transplantation; CVA, cerebrovascular accident;
MD, marginal donor; TCIT, total cold ischemic time; SPK, simultaneous
pancreas and kidney transplantation; PAK, pancreas transplantation after kid-
ney transplantation; PTA, pancreas transplantation alone; GDA, gastroduodenal
artery; CNI, calcineurin inhibitor; TAC, tacrolimus; CyA, cyclosporine.

Table 2. Correlation of Donor-Related Factors With Early Loss of
Pancreas Graft in the 148 PTx Cases

Factor

Early Graft
Loss (�)
(n ¼ 133)

Early Graft
Loss (þ)
(n ¼ 15) P Value

Age (�45 y/<45 y) 66/67 8/7 .79
Gender (male/female) 70/63 10/5 .41
Body mass index (kg/m2) (<25/�25) 103/30 12/3 .56
Cause of death (CVA/others) 78/55 10/5 .59
Hemodynamics (stable/unstable) 80/53 7/8 .41
Cardiopulmonary resuscitation (�/þ) 78/55 8/7 .78
TCIT (<12 h/�12 h) 81/52 5/10 .05
Marginality (MD/non-MD) 96/37 12/3 .76

Abbreviations: PTx, pancreas transplantation; CVA, cerebrovascular accident;
MD, marginal donor; TCIT, total cold ischemic time.
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