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Background: Pancreas retransplantation is still a controversial option after loss of a pancreatic graft. This
article describes the experience of pancreas retransplantation at a high-volume centre.
Methods: This was a retrospective observational study of all pancreas retransplantations performed
in a single centre between 1997 and 2013. Pancreatic graft loss was defined by the return to insulin
dependence. Risk factors for graft loss as well as patient and graft survival were analysed using logistic
and time-to-event regression models.
Results: Of 409 pancreas transplantations undertaken, 52 (12⋅7 per cent) were identified as pancreas
retransplantations. After a median follow-up of 65⋅0 (range 0⋅8–174⋅3) months, 1- and 5-year graft survival
rates were 79 and 69 per cent respectively, and 1- and 5-year patient survival rates were 96 and 89 per
cent. During the entire follow-up, 22 grafts (42 per cent) were lost. Patient survival was not associated
with any of the donor- or recipient-related factors investigated. Five-year graft survival was better after
simultaneous kidney–pancreas retransplantation than pancreas retransplantation alone: 80 per cent (16
of 20) versus 63 per cent (20 of 32) (P= 0⋅226). Acute rejection (odds ratio 4⋅49, 95 per cent c.i. 1⋅59 to
12⋅68; P= 0⋅005) and early surgical complications (OR 3⋅29, 1⋅09 to 9⋅99, P= 0⋅035) were identified as
factors with an independent negative effect on graft survival.
Conclusion: Pancreas retransplantation may be considered for patients whose previous graft has failed.
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Introduction

With improvements in immunosuppression, surgical
technique and perioperative management, simultaneous
kidney–pancreas transplantation represents the therapy
of choice nowadays for patients with insulin-dependent
diabetes mellitus and end-stage renal disease1–5. Sin-
gle pancreas transplantation, either as pancreas after
kidney transplantation or as pancreas transplanta-
tion alone, is performed less frequently and harbours
a greater immunological and surgical risk, result-
ing in less favourable outcomes6–8. According to
data published by the International Pancreas Trans-
plantation Registry9, the 5-year graft survival rate is
73 per cent for simultaneous kidney–pancreas trans-
plantation, 53 per cent for pancreas transplantation

alone and 64 per cent for pancreas after kidney
transplantation.

The question of whether pancreas retransplantation
offers a valuable option for patients who have experienced
pancreatic graft loss cannot be answered fully at this time.
This is because of a paucity of data, with the few existing
studies reporting estimates for 1-year graft survival fol-
lowing pancreas retransplantation ranging from 37 to 80
per cent, and rates in some studies differing significantly
from results following first pancreas transplantation10,11.
The highly controversial results form the basis of the
ongoing debate regarding indications and recommenda-
tions for pancreas retransplantation. On the one hand,
some consider the high morbidity associated with pancreas
retransplantation to be unacceptable; on the other hand,
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Table 1 Baseline data for recipients

No. of patients* (n=52)

Age (years)† 47 (23–59)
Sex (M : F) 31 : 21
BMI (kg/m2)† 23⋅4 (16⋅9–33⋅2)
CMV status

Positive 36 (69)
Negative 16 (31)

Type of DM
Type 1 50 (96)
Type 2 2 (4)

Pretransplant C-peptide
Positive 7 (13)
Negative 29 (56)
Unknown 16 (31)

Waiting time (months)† 11⋅1 (0⋅2–88⋅4)

*With percentages in parentheses unless indicated otherwise; †values are
median (range). CMV, cytomegalovirus; DM, diabetes mellitus.

Table 2 Baseline data for donors

No. of patients* (n=52)

Age (years)† 31 (12–51)
Sex (M : F) 31 : 21
BMI (kg/m2)† 22⋅9 (17⋅4–30⋅3)
CMV status

Positive 30 (58)
Negative 22 (42)

Serum sodium (mmol/l)‡ 147⋅2(8⋅3)
Serum amylase (units/l)‡ 148⋅3(184⋅8)
Serum lipase (units/l)‡ 60⋅5 (70⋅8)
Leucocytes (× 103/μl)‡ 12⋅9(4⋅7)

*With percentages in parentheses unless indicated otherwise; values are
†median (range) and ‡mean(s.d.). CMV, cytomegalovirus.

the progression of serious long-term complications of
insulin-dependent diabetes mellitus may justify pancreas
retransplantation in selected patients8,10,11.

The aim of this study was to review patients undergoing
pancreas retransplantation after loss of a pancreatic graft,
and to use multivariable analyses to identify risk factors
associated with worse graft and patient survival.

Methods

Following approval from the ethics committee of the
Medical University of Innsbruck (study number AN
2014-0334), the authors undertook a retrospective
analysis of prospectively collected and auditable med-
ical records of all pancreas transplantations performed
between January 1997 and December 2013 at the Medical
University of Innsbruck. Patients considered for this study
had undergone either a simultaneous kidney–pancreas
retransplantation or a single pancreas retransplantation.
Multivisceral transplantations were excluded. This study

Table 3 Surgery and immunopression-related data

No. of patients* (n= 52)

Perfusion solution
UW 41 (79)
HTK 11 (21)

Venous drainage
Systemic 38 (73)
Portal venous 3 (6)
Unknown 11 (21)

Enteric exocrine drainage 52 (100)
Arterial drainage

Common iliac artery 43 (83)
Others 9 (17)

CMV mismatch
D+/R– 12 (23)
D–/R+ 18 (35)
D+/R+ 18 (35)
D–/R– 4 (8)

Anastomosis time (min)† 32 (18–62)
Surgical retransplantation

Kidney–pancreas 20 (38)
Single pancreas 32 (62)

Duration of cold ischaemia (h)† 14 (8–22)
Graft pancreatectomy 33 (63)

Before retransplantation 28 (54)
During retransplantation 5 (10)
Unknown 12 (23)
No graft pancreatectomy 7 (13)

Induction immunosuppression
Antithymocyte globulin 35 (67)
Alemtuzumab 12 (23)
OKT3 (muromonab-CD3) 1 (2)
IL-2 receptor antibody 7 (13)

Maintenance immunosuppression
Prednisolone 50 (96)
Tacrolimus 50 (96)
Ciclosporin A 1 (2)
Mycophenolate mofetil 46 (88)
Sirolimus 2 (4)
Azathioprine 2 (4)

Previous pancreas retransplantations
0 45 (87)
1 or 2 7 (13)

*With percentages in parentheses unless indicated otherwise; †values are
median (range). UW, University of Wisconsin; HTK, histidine–
tryptophan–ketoglutarate; CMV, cytomegalovirus; D, donor; R,
recipient; IL, interleukin.

was conducted and the results reported in accordance with
the STROBE checklist12.

Definitions

Pancreatic graft loss was defined by return to insulin
dependence. Technical graft loss was defined as graft loss
owing to early surgical complications (within 90 days after
transplantation), including vascular thrombosis, severe
necrotizing pancreatitis, anastomotic leakage, bleeding
or intra-abdominal infections13. Immunological graft
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Table 4 Patient and graft survival, and complications after kidney–pancreas and single pancreas retransplantion

Retransplantation

All patients (n=52) Kidney–pancreas (n=20) Single pancreas (n=32) P*

1-year survival
Patients 50 (96) 19 (95) 31 (97) 0⋅783†
Grafts 41 (79) 18 (90) 23 (72) 0⋅136†

Graft loss 22 (42)
Surgical 8 (15)
Immunological 10 (19)
Other 4 (8)

Early surgical complication 21 (40) 9 (45) 12 (38) 0⋅402
Bleeding 13 (25) 7 (35) 6 (19) 0⋅371
Thrombosis 8 (15) 3 (15) 5 (16) 0⋅840
Pancreatitis 3 (6) 1 (5) 2 (6) 0⋅825
Wound dehiscence 1 (2) 0 (0) 1 (3) 0⋅604

Clavien–Dindo ≥ IIIa complications 20 (38)
Infection 25 (48)
Pneumonia 4 (8)
CMV 2 (4)
HCV 2 (4)
Herpes simplex 7 (13)
Clostridium 1 (2)
Sepsis 7 (13)
Wound infection 8 (15)

Acute rejection 10 (19) 1 (5) 9 (28) 0⋅040

Values in parentheses are percentages. CMV, cytomegalovirus; HCV, hepatitis C virus. *χ2 test, except †log rank test.

loss included chronic and acute rejections resulting in
graft loss.

Patient selection

As described previously14, all patients considered for pan-
creas (re)transplantation must undergo a thorough prelist-
ing cardiac evaluation, which includes echocardiography,
exercise stress test, myocardial perfusion test and coronary
angiography.

At the time of listing, solid-phase assays (enzyme-linked
immunosorbent assay or Luminex® (Luminex, Austin,
Texas, USA)) were used to detect HLA antigens to
which the recipient had preformed antibodies. So-called
unacceptable HLA antigens are HLA antigen speci-
ficities that must not occur in donor HLA antigens.
Matches of unacceptable HLA antigens between donor
and recipient (positive allocation cross-matches) precluded
allocation and transplantation of grafts into a recipient.
Pretransplant solid-phase assays were implemented in
August 2004. Before then, immunological compatibil-
ity was based on cross-matching immediately before
transplantation.

Surgical procedure and surgical complications

Donor and recipient surgical procedures were performed
as described previously15. On recovery, abdominal

organs were perfused via the aorta with histidine–
tryptophan–ketoglutarate solution (Dr Franz Koehler
Chemie, Bensheim, Germany) or University of Wisconsin
solution (Bridge to Life, London, UK). The superior
mesenteric and splenic arteries were reconstructed using
a donor-derived Y-graft consisting of the iliac arterial
bifurcation. If still present, the decision whether or not
to remove the failed graft was made during surgery. If
possible, the Y-graft was anastomosed to the recipient’s
right common iliac artery and the graft’s portal vein to the
recipient’s inferior vena cava. Grafts were drained enteri-
cally via a direct duodenojejunostomy approximately 40 cm
distal to the duodenojejunal flexure without a Roux-en-Y
enteric limb.

Surgical complications were graded according to the
Clavien–Dindo classification16, which is based on the ther-
apy needed to treat the complication. Complications with
a Clavien–Dindo grade of IIIa or more require general
anaesthesia and are generally rated as major surgical com-
plications.

Immunosuppression and postoperative care

Standard immunosuppression included induction ther-
apy with a single dose of 8 mg per kg bodyweight
antithymocyte globulin (ATG) (ATG-Fresenius®; Frese-
nius Biotech, Gräfelfing, Germany); tacrolimus (Prograf®;
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Fig. 1 Estimated graft survival after pancreas retransplantation: a overall and b after simultaneous kidney–pancreas versus single
pancreas retransplantation. P = 0⋅226 (log rank test)

Astellas Pharma, Vienna, Austria) with trough levels of
12–15 ng/ml for the first 3 months, aiming at 3–5 ng/ml
at 2 years after transplantation; mycophenolate mofetil
(CellCept®; Roche Austria, Vienna, Austria) at a dose
of 1 g twice daily, or enteric coated mycofenolic acid
(Myfortic®; Novartis Austria, Vienna, Austria) at a dose of
720 mg twice daily; and a steroid taper with an attempt to
wean steroids at 1 year.

Perioperative antimicrobial prophylaxis consisted
of tazobactam/piperacillin (Tazonam®; Pfizer Austria,
Vienna, Austria) and ciprofloxacin (Ciproxin®; Bayer Aus-
tria, Vienna, Austria) for 3 days. Fluconazole (Diflucan®;
Pfizer Austria) was given for 7 days. In the event of a CMV
mismatch (D+/R–), antiviral prophylaxis consisted of
valganciclovir (Valcyte®; Roche Austria) for 3 months.

Octreotide acetate (Sandostatin®; Novartis Austria)
was administered for 7 days. Blood glucose levels were
kept below 120 mg/dl in the ICU. In the general ward,
levels exceeding 150 mg/dl were treated with subcutaneous
insulin. Grafts were monitored closely by daily ultrasound
examination17.

Assessment and treatment of acute rejection

Acute rejection episodes were suspected if there was an
abrupt increase in serum amylase (exceeding 160 units/l)
and/or serum glucose levels, together with a significant
drop in serum C-peptide level and/or abdominal pain

associated with sonographic swelling of the graft. If possi-
ble, the diagnosis was confirmed from endoscopic biopsies
of the duodenal segment of the graft18. Pancreatic biopsies
were not undertaken. A renal biopsy was performed if rejec-
tion was suspected after simultaneous kidney–pancreas
retransplantation. Treatment of acute cellular rejection
consisted of pulsed steroids (500 mg methylprednisolone
on 3 consecutive days) or administration of 8 mg per
kg bodyweight ATG in parallel with increased baseline
immunosuppression.

Follow-up and endpoints

Graft survival was followed prospectively in all patients.
Follow-up time was calculated from the date of trans-
plantation and censored at the date of last clinical
follow-up or patient death, which ever came first. Death
with a functioning graft was not counted as graft loss
(death-censored graft survival) for calculation of graft
survival.

Statistical analysis

Data are reported as mean(s.d.), median (range) or numbers
with percentages. Donor and recipient factors described
as potential risk factors for diminished graft survival in
the scientific literature were entered into a stepwise Cox
regression model for multivariable analysis of risk factors

© 2018 The Authors. BJS published by John Wiley & Sons Ltd www.bjs.co.uk BJS 2018; 105: 1816–1824
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Table 5 Risk analyses to identify factors associated with graft loss after pancreas transplantation

Univariable analysis Multivariable analysis

Graft loss (n=22) No graft loss (n=30) Odds ratio P Odds ratio P

Cause of previous graft loss 0⋅79 (0⋅34, 1⋅85) 0⋅587
Immunological 11 19
Technical failure 10 9
Other 1 2

Previous retransplantations 1⋅16 (0⋅76, 1⋅76) 0⋅500
0 18 27
1 or 2 4 3

CMV mismatch 12 18 0⋅19 (0⋅25,1⋅41) 0⋅104 0⋅60 (0⋅21, 1⋅71) 0⋅177
Recipient age* 44⋅2(7⋅4) 47⋅5(8⋅8) 1⋅03 (0⋅97, 1⋅09) 0⋅428
Recipient BMI (kg/m2)* 23⋅3(2⋅9) 24⋅0(3⋅4) 0⋅94 (0⋅79, 1⋅11) 0⋅444
Surgical retransplantation procedure 1⋅99 (0⋅64, 6⋅18) 0⋅235

Kidney–pancreas 5 15
Single pancreas 17 15

Duration of cold ischaemia >14 h 12 15 1⋅03 (0⋅38, 2⋅78) 0⋅947
Perfusion solution 1⋅03 (0⋅29, 3⋅62) 0⋅969

UW 18 23
HTK 4 7

Donor age (years)* 30⋅0(11⋅3) 32⋅2(10⋅6) 0⋅99 (0⋅95, 1⋅04) 0⋅693
Donor BMI (kg/m2)* 23⋅5(2⋅9) 23⋅3(2⋅9) 0⋅96 (0⋅80, 1⋅15) 0⋅651
Anastomosis time>30 min 10 19 0⋅44 (0⋅16, 1⋅20) 0⋅107 0⋅60 (0⋅21, 1⋅71) 0⋅338
Acute rejection 8 2 6⋅42 (2⋅35, 17⋅56) <0⋅001 4⋅49 (1⋅59, 12⋅68) 0⋅005
Early surgical complications 13 8 4⋅71 (1⋅62, 13⋅66) 0⋅004 3⋅29 (1⋅09, 9⋅99) 0⋅035

Values in parentheses are 95 per cent confidence intervals unless indicated otherwise; *values are mean(s.d.). CMV, cytomegalovirus; UW, University of
Wisconsin; HTK, histidine–tryptophan–ketoglutarate.

for graft loss. Patient and graft survival were analysed using
the Kaplan–Meier estimator and log rank test. Statistical
analyses were carried out using SPSS® version 22 (IBM,
Armonk, New York, USA).

Results

A total of 409 consecutive pancreas transplantations were
performed in the study period. Of these, 52 (12⋅7 per
cent) were pancreas retransplantations, including 45 first
pancreas retransplantations (87 per cent), six second (12 per
cent) and one third pancreas retransplantation (2 per cent).
Baseline data for recipients and donors are summarized
in Tables 1 and 2. Pretransplant solid-phase assays were
reported for 28 patients (54 per cent). Unacceptable HLA
antigens were detected in 12 and polyspecific antibodies in
two patients; no antibodies were detected in 14 patients.

Surgical data and immunosuppression

Twenty patients (38 per cent) underwent simultaneous
kidney–pancreas retransplantation and 32 (62 per cent)
had single pancreas retransplantation; the latter included
two pancreas-alone transplantations in preuraemic patients
and 30 pancreas after kidney transplantations in previous
simultaneous kidney–pancreas transplantation recipients

who still had functioning kidney grafts. Standard induction
immunosuppression consisted of a depleting antibody; in
four patients this was combined with a non-depleting
IL-2 receptor antagonist. Three patients received a
non-depleting IL-2 receptor antagonist alone as induction
agent (Table 3).

Postoperative complications

Twenty patients (38 per cent) had to undergo relaparo-
tomy, with bleeding (13) and thrombosis (8) being the lead-
ing causes. Median length of hospital stay was 23 (range
16–110) days. The rate of relaparotomy and length of hos-
pital stay did not differ from those among patients under-
going primary pancreas transplantation (39⋅7 per cent and
26 (9–189) days respectively).

In one patient, a short dissection and subsequent com-
plete thrombosis of the femoral artery led to amputation of
the lower limb. Acute rejection occurred in ten patients (19
per cent), half whom lost the graft (Table 4).

Graft survival

Graft loss occurred in a total of 22 patients, in six this was
more than 5 years following transplantation.

© 2018 The Authors. BJS published by John Wiley & Sons Ltd www.bjs.co.uk BJS 2018; 105: 1816–1824
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Fig. 2 Estimated patient survival after pancreas retransplantation: a overall and b after simultaneous kidney–pancreas versus single
pancreas retransplantation. P = 0⋅969 (log rank test)

After a median follow-up of 65⋅0 (range 0⋅8–174⋅3)
months, the 5-year overall graft survival rate was 69
per cent. Recipients undergoing simultaneous kidney–
pancreas retransplantation had a 5-year graft survival
rate of 80 per cent (16 of 20), compared with 63 per cent
(20 of 32) among recipients undergoing single pancreas
retransplantation (Fig. 1).

The 1- and 5-year graft survival rates in patients receiv-
ing their first pancreas retransplantation were 80 per cent
(36 of 45) and 71 per cent (32 of 45) respectively; corre-
sponding rates among those who had received more than
one pancreas retransplantation were 71 per cent (5 of 7)
and 57 per cent (4 of 7).

Multivariable analysis revealed that only two of the fac-
tors analysed were significantly associated with long-term
graft survival: early surgical complications (odds ratio 3⋅29,
95 per cent c.i. 1⋅09 to 9⋅99; P= 0⋅035) and acute rejection
(odds ratio 4⋅49, 1⋅59 to 12⋅68; P= 0⋅005) (Table 5).

Patient survival

Seven patients died during follow-up: three from septic
complications (2 with a functioning graft), two from stroke
and in three patients the cause of death could not be
determined. The 5-year overall patient survival rate was 89
per cent overall, 90 per cent (18 of 20) for simultaneous
kidney–pancreas retransplantation and 88 per cent (28 of
32) for single pancreas retransplantation (Fig. 2).

Forty-five patients who underwent their first pancreas
retransplantation had 1- and 5-year survival rates of 96 per
cent (43 of 45) and 87 per cent (39 of 45) respectively. Seven
recipients who had undergone more than one pancreas
retransplantation achieved 1- and 5-year survival rates of
100 per cent.

Discussion

The 5-year graft survival rate was almost 70 per cent fol-
lowing pancreas retransplantation in this study, and 80 per
cent in the simultaneous kidney–pancreas retransplanta-
tion subgroup. Acute rejection episodes and early surgical
complications were the two independent risk factors for
graft loss.

Successful pancreas transplantation slows or even stops
progression of diabetic retinopathy19 and nephropathy20,
with the potential to increase quality of life as well as patient
survival21. However, the choice between pancreas retrans-
plantation or continuous insulin therapy treatment after
loss of a pancreatic graft remains a matter of debate. Given
that pancreas transplantation is not a life-saving opera-
tion, the benefits must be balanced carefully against the
risks of the procedure. Furthermore, inferior outcomes
in patients undergoing retransplantation of several solid
organs have prompted discussion in the transplant commu-
nity because every organ used for retransplantation can be
regarded as a missed opportunity for a patient listed for a
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first transplantation. Therefore, after retransplantation, it
would be desirable to achieve outcomes similar to those for
a first transplantation.

In the present study, 1- and 5-year graft survival rates
were comparable to those in patients undergoing their
first pancreas transplantation in the same centre22. Not
surprisingly graft survival was better after simultaneous
kidney–pancreas retransplantation compared with single
pancreas retransplantation (80 versus 63 per cent after
5 years). The less favourable outcome following single
pancreas retransplantation has also been described by
other groups, and is already known for primary single
pancreas transplantation8,9,11. One suggested reason for
this is that a pancreatic graft is more immunogenic than,
for example, a combined kidney graft. Non-uraemic
patients are considered more immune competent than
patients with end-stage renal disease, which is reflected
in the dependence on higher levels of immunosuppres-
sion, and in patients receiving a combined simultaneous
kidney–pancreas transplantation the kidney graft acts as a
surrogate marker for ongoing rejection of the pancreatic
graft23. The Oxford group24 recently tried to address
the problem of ‘silent’ rejection by performing bladder
exocrine drainage in patients undergoing pancreas trans-
plantation alone or pancreas after kidney transplantation.
This type of drainage allows closer monitoring of the
transplanted graft by regularly measuring urinary amy-
lase. However, this advantage has to be weighed against
the need for a second surgical procedure as, historically,
up to 38 per cent of the grafts required conversion to
enteric drainage within a few years after transplantation24.
So far, there are no data comparing enteric- and
bladder-drained grafts in patients undergoing pancreas
retransplantation.

A number of demographic donor variables, such as age,
BMI and length of ICU stay, have been suggested to have
a negative impact on graft success25–27. In the present
analysis, no single demographic variable was able to predict
a significantly adverse outcome. This might be a result
of the strict selection of both recipients and donors for
pancreas retransplantation.

The high graft survival rate in the present series is
also backed by excellent overall patient survival, with
1- and 5-year rates in line with recent results from the
group in Minneapolis11. Of note, these patient sur-
vival rates were similar to those after primary pancreas
transplantation4,22,28. Interestingly, recipients of multiple
pancreas retransplantations achieved even better survival.
Although this result should be accepted with some reserva-
tion owing to the small number of patients in this subgroup,
it presumably reflects strict patient selection. All patients

undergo thorough cardiac evaluation, including invasive
evaluation by coronary angiography, which has been
shown to reduce the risk of post-transplant cardiac events
in patients who often have multiple co-morbidities14.
Such evaluation has also been highlighted by others as a
prerequisite for immunologically and surgically high-risk
patients29–33. Excellent compliance after the first pan-
creas transplantation is a further selection criterion.
Non-adherence to medication has been repeatedly shown
to jeopardize favourable outcomes34.

From an immunological point of view, solid-phase assays
are used at the time of listing to detect HLA antigens
against which the recipient has preformed antibodies.
Matches of these preformed antibodies preclude allo-
cation and transplantation of grafts into the recipient.
The Euro-SPK 001 study35 has shown that HLA mis-
matches do not influence pancreatic graft survival. In
line with these data, the number of HLA mismatches
was not decisive when allocating the organ to pancreas
retransplantation recipients. In the present authors’
centre, crucial components of donor–recipient match-
ing are unacceptable HLA antigens and pretransplant
cross-match.

Although data from islet transplantation show that resid-
ual C-peptide production protects against deterioration
of cardiovascular pathologies and serious hypoglycaemic
episodes36, positive C-peptide was not a contraindication
to pancreas retransplantation. Long-term data regarding
insulin-dependent patients with initial positive C-peptide
levels following islet transplantation are still lacking, and
prevention of deterioration of the native kidney is crucial in
preuraemic patients experiencing pancreatic graft loss. The
same applies to functioning kidney grafts in previous recip-
ients of a simultaneous kidney–pancreas transplantation
who have lost the pancreatic graft. Of note, the occurrence
of end-stage renal disease has been shown to increase the
risk of death dramatically while on the waiting list; the risk
of death is over 40 per cent for patients awaiting simultane-
ous kidney–pancreas transplantation compared with 10 per
cent for non-uraemic candidates awaiting pancreas trans-
plantation alone37. Therefore, C-peptide levels might not
be decisive in the absence of any contraindication to pan-
creas retransplantation.

Finally, primary pancreas transplantation has been shown
to improve quality of life5. Impairment of quality of life as
a result of return to insulin therapy is also considered in
candidates for pancreas retransplantation.

From the donor point of view, the authors avoid using
organs from donors with multiple risk factors, which has
been shown to be to be associated with early surgical
complications following pancreas transplantation38. For
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example, higher amylase and lipase levels were accepted
only in very young donors.

Multivariable analysis in this study identified early com-
plications as an independent risk factor for graft loss. Com-
plications were associated with a decline in overall graft
survival from 71 per cent (22 of 31) to 38 per cent (8 of 21).
This finding is consistent with a previous report39 that even
recipients of a first pancreas transplantation undergoing
relaparotomy following transplantation had a significantly
lower graft survival rate than those without relaparotomy.
Even though single pancreas transplantation is known to
be associated with increased surgical risk6, the incidence
of early surgical complications among the transplantation
types did not differ significantly in the present study.

The second independent risk factor identified here was
the occurrence of acute allograft rejections. Overall graft
survival following pancreas retransplantation declined
from 67 per cent (28 of 42) to 20 per cent (2 of 10)
with the occurrence of an acute rejection episode. Acute
rejection occurred significantly more frequently in sin-
gle pancreas retransplantation recipients. Accordingly,
depending on the proportion of recipients undergoing
pancreas retransplantation in the form of a pancreas trans-
plantation alone in a cohort, acute rejection may affect
overall graft survival. These findings are in line with the
those of Rudolph and colleagues11, who attributed the
lower graft survival rate in their pancreas retransplantation
recipients to the much higher number of solitary pancreas
retransplantations compared with the number of simulta-
neous kidney–pancreas retransplantations and, therefore,
did not regard retransplantation itself as an independent
risk factor for acute rejection11.

Recently, an analysis of the United Network for Organ
Sharing (UNOS) database in the USA of all single pan-
creas transplantations or simultaneous kidney–pancreas
transplantations found that graft survival was much
poorer among recipients undergoing pancreas retrans-
plantation than among those having primary pancreas
transplantation10. Even though these data have to
be taken into consideration, the discrepancy between
the UNOS data and the favourable outcomes pub-
lished by selected high-volume centres highlights
the importance of referring patients to experienced
centres8,11,31. Surgical experience and meticulous immuno-
logical monitoring are crucial in patients selected for
retransplantation.
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