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ABSTRACT

The strict selection of pancreas for transplant has forced the development of different
documents to select the suitable organ in order to minimize the risks and complications of
the transplant. In 2008, Eurotransplant published the Preprocurement Pancreas Allocation
Suitability Score (P-PASS) for pretransplant selection. In 2001 the Hospital Clinic of
Barcelona developed a Clinical Consensus Document (CCD).

Objectives. We aimed to analyze the predictive decision of the pancreas acceptance to
offers received in the hospital, according to the CCD criteria and compare it with the
recommended value of suitability for accepting the pancreas according to the P-PASS
value.

Material and Methods. We performed a retrospective comparative study between the
criteria of selection of the CCD for pancreas from 2016-2017 in comparison with the
values obtained if the P-PASS had been used: <17, acceptance criteria and P-PASS; > 17,
risk criteria. We defined the organ reported as rejected or accepted. The accepted organ
could be procured and transplanted or discarded.

Results. With the CCD criteria, 7 more organs were transplanted than if we only applied
the potential P-PASS criteria. In contrast, P-PASS would have ruled out an additional 9%
of pancreases in relation to CCD criteria.

Conclusions. According our experience, it is difficult to find an adequate prediction
model to select pancreas for transplantation. The application of the DCC criteria increases
the number of organs valid for transplantation. At present, new criteria should be re-

evaluated within multicenter studies.

HE SIMULTANEOUS pancreas-kidney transplant is

the most frequent modality of pancreas trans-
plantation, representing 75% to 80% of all transplants,
followed by pancreas transplant alone and pancreas after
kidney transplant modality [1].

Terminal chronic renal failure is the main indication for
simultaneous pancreas-kidney transplantation, especially in
patients with long-term type 1 diabetes mellitus (DM)
associated with end-stage renal disease (ESRD) [2].
Although the risk of ESRD is higher in type 1 DM, the
increased high prevalence of type 2 DM will contribute to a
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higher percentage of patients with ESRD due to diabetic
nephropathy [3].

For most recipients, single kidney transplantation is the
best option; however, a selected group can also benefit from
the advantages of simultaneous pancreas transplantation.
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The reduction of surgical complications related to
improvement of the surgical technique, as well as the
reduction in acute rejection episodes with the introduction
of new and more powerful immunosuppressive drugs, has
allowed reducing high morbid-mortality initially associated
with this combined type of transplantation.

Pancreas transplantation is in most cases the best alter-
native for DM with ESRD, becoming a daily practice with
an ever growing number of patients with access to this
therapeutic modality, resulting in an increase in the number
of patients on the waiting list. This need for organs makes it
necessary to consider all possibilities and expand acceptance
criteria for pancreas donors [4].

Donor selection has a major impact on pancreas
transplantation. The strict selection of pancreas for trans-
plantation has forced development of different donor
selection criteria documents to minimize risks and complica-
tions of pancreas transplantation.

In 2008, the Eurotransplant International Foundation
introduced the Preprocurement Pancreas Allocation Suit-
ability Score (P-PASS). This donor scoring system was based
on donor factors (age, body mass index [BMI, calculated as
weight in kilograms divided by height in meters squared],
duration of intensive care unit (ICU) stay, duration of the
cardiac arrest, serum sodium, amylase and lipase values, and
type and duration of inotropic therapy. These data suggest that
consideration of a combination of preprocurement factors can
help identify a suitable pancreas donor. Therefore, they
recommend that a pancreas donor score should be calculated
for each potential pancreas donor, and donors with a P-
PASS < 17 should be considered for pancreas donation [5].

The pancreas transplant program started in February
1983 in the Hospital Clinic of Barcelona, becoming one of
the most active teams in Spain. Since 2001, based on many
years of clinical experience contrasted with national and
international published literature, the Clinic Consensus
Document (CCD) for pancreas acceptance was developed
by the renal transplant unit, the hepatobiliopancreatic
surgical unit, and the donation and transplant coordina-
tion unit.

CCD criteria for pancreas acceptance in deceased donors
after brain death include donors younger than 45 years in-
dependent of cause of death or younger than 50 years when
the cause of the death is cranioencephalic trauma, with
normal pancreas functionality based in normal fasting
serum blood glucose, amylase and lipase levels, and absence
or low daily requirements of intravenous insulin; inotropic
therapy during donor stay in the ICU; and previous occur-
rence of cardiac arrest.

The aim of this study was to analyze the predictive ca-
pacity of our CCD criteria for pancreas acceptance and
compare it with the obtained P-PASS value.

MATERIAL AND METHODS

This is a retrospective study of all pancreases offered to our hospital
between January 2016 and December 2017 accepted according to
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CCD criteria, to evaluate retrieval pancreas acceptance and final
pancreas suitability for transplantation. In order to compare with P-
PASS, all scores were calculated for all pancreases offered
considering P-PASS < 17 as acceptance criteria and P-PASS > 17
as risk criteria.

CCD Selection Criteria

1. Age: <45 years old or >45 and <55 years old if cause of the
death is traumatic
2. BMI <27
3. Evaluate previous donor cardiovascular risk factors (smoking,
hypertension, alcohol intake)
4. Days in ICU
5. Cold ischemia time <8 hours
6. Normal pancreas functionality
a. serum glucose level <300 mg/dL
b. absence or low daily requirements of intravenous insulin
c. serum amylase and lipase levels <3 times normal value
7. Previous cardiac arrest: duration and abdominal organ func-
tional impact
8. Catecholamine drugs: dosage and time of administration
We considered all pancreas offers received, which could be
rejected when not meeting specific CCD criteria or accepted for
organ retrieval. Once the surgical team evaluated the organ, it could
be considered suitable and be transplanted or discarded in the
operating room.

Statistical Methods

Statistical analyses were performed using SPSS version 22 (IBM,
Armonk, NY, United States). A Pvalue <.05 was considered sig-
nificant for all analyses.

Parametric, nonparametric, and comparative tests were per-
formed. Predictive CCD models were developed using binary lo-
gistic regression. CCD was evaluated as continuous variables for
their ability to predict allocation outcome using area under the
receiver operating characteristic curve analysis. Sensitive and spe-
cific P-PASS values were calculated for offered accepted pancreas
according to CCD.

RESULTS
Characteristics of the Study Population

During the study period, 2016-2017, there were 78 potential
pancreas donors. A total of 41 of 78 (52.6%) organ offers
were rejected and 37 of 78 (47.4%) were accepted. From
these, only 24 of 37 (64.8%) were suitable for trans-
plantation and 13 of 37 (35.1%) were discarded. Donor
demographic, clinical, and functional data are shown in
Table 1.

When we analyze and compare donor variables be-
tween offers rejected or accepted and between those
accepted, pancreases considered suitable or discarded,
only significant differences were found in the group of
transplanted pancreases having the higher percentage of
female presence (P = .02), the lowest BMI (P =.04), and
the lowest P-PASS values (P = .03) compared with the
other subgroups. Donor demographic, clinical, and func-
tional data discriminated according to subgroups are
shown in Table 2.
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Table 1. Study Population Characteristics

Donor Variables N=78
Age, mean (SD), y 40.2 (9.62) (range, 19-55)
Gender, No., 3/2 40/38

BMI, mean (SD)
ICU stay, mean (SD), d
Na, mean (SD), mEqg/L
Amylase, mean (SD), 1U/L
Lipase, mean (SD), IU/L
Previous cardiac arrest, No. (%)
Cardiac arrest time,
mean (SD), min
Catecholamine drugs, No. (%)
P-PASS, mean (SD)
Abbreviations: BMI, body mass index (calculated as weight in kilograms

divided by height in meters squared); ICU, intensive care unit; P-PASS, Pre-
procurement Pancreas Allocation Suitability Score.

25.28 (4.45) (range, 16-40)
4.14 (3.80) (range, 1-16)
150.56 (9.39) (range, 128-169)
93.37 (119.95) (range, 11-823)
48.06 (37.53) (range, 10-125)
15/78 (19.2)

21.57 (11.78) (range, 4-42)

63/78 (87.5)
17.75 (2.49) (range, 12-23)

Results of CCD Predictive Model

When we considered the decision to accept or reject an
offer as a dependent variable and age, sex, BMI, days in
ICU, serum sodium, amylase or lipase value, existence of
previous cardiorespiratory arrest, and the use of catechol-
amine drugs in the donor as independent variables, the
model only explains between 0.267 R? of Cox and Snell and
0.366 R* of Nagelkerke (OD 0.567; 95% CI; P = .06).

Results if P-PASS Has Been Applied for Pancreas Offered
and Transplant Suitability Prediction

Table 3 shows the percentage of offers according to CCD
and calculated P-PASS. For pancreases offered, we
accepted 37 of 78 (47%) offers using CCD criteria;
considering a valid P-PASS < 17, we would only have
accepted 21 of 78 (27%). This translates into 20% less or-
gans valid for evaluation. Even more, for those evaluated
during retrieval, 24 pancreases have been transplanted by
CCD criteria in comparison with only 17 if we would have

used a valid P-PASS <17. On the other hand, when we
analyzed the unaccepted offers, 41 of 78 (53%) were
rejected using CCD criteria; considering a risk P-PASS > 17
we would have rejected 32 of 78 (41%). This translates into
12% less organs rejected by P-PASS <17: 32 cases vs 41
using CCD criteria.

According to CCD criteria and surgical evaluation during
retrieval, 7 of 78 (9%) of the pancreases offered with a
P-PASS > 17 were finally considered suitable for trans-
plantation. On the other hand, 9 of 78 (11.5%) of the
rejected offers had a valid P-PASS < 17. When both
subgroups were compared, no significant differences were
found in terms of age, BMI, days in the ICU, serum sodium
and amylase values, previous cardiorespiratory arrest dura-
tion, and use of catecholamine drugs.

Analyzing the causes for rejecting offers within the
P-PASS <17 subgroup, 2 cases had elevated serum amylase
level, 3 cases had elevated BMI, 2 cases had cardiovascular
risk factor, 1 case had an expected long cold ischemia time,
and 1 case had a combination of different causes.

Sensitive and specific P-PASS values were calculated for
offered accepted pancreases according to the CCD. The
CCD was evaluated as continuous variables for its ability to
predict allocation outcome using area under the receiver
operating characteristic curve analysis. The receiver oper-
ating curve showed an area under the curve of 0.307 (95%
CI, 188-427; P = .003).

Analyzing post-transplant evolution and surgical compli-
cations of the transplanted pancreases, 3 cases required
early transplantectomy and 12 cases presented surgical
minor complications; 2 and 4 cases, respectively, were within
the P-PASS > 17 subgroup.

DISCUSSION

In spite of being a single-center and retrospective design
that created some study limitations, we showed a clinical

Table 2. Differences Between Accepted Pancreas Offer Considered Valid for Transplantation, Accepted Organ Offer Not Valid for
Transplantation, and Rejected Offer Subgroups

Offer Accepted Offer Accepted Offer

Characteristics Valid Not Valid Rejected P Value
Cases 24 13 41 >.05
Age, mean (SD), y 38.1 (9.15) 41.8 (6.84) 40.9 (10.59) >.05
Gender, No., 3/2 5/19* 9/4 26/15 .02
BMI, mean (SD) 22.90 (3.07)" 25.60 (3.15) 26.68 (4.97) .04
ICU Stay, mean (SD), d 3.33 (2.88) 3.46 (2.96) 4.89 (4.52) >.05
Na, mean (SD), mEqg/L 153.87 (7.95) 146.07 (9.09) 149.92 (9.99) >.05
Amylase, mean (SD), IU/L 62.37 (50.25) 67.27 (40.32) 125.81 (162.88) >.05
Lipase, mean (SD), IU/L 40.00 (26.22) 32.75 (31.54) 61.42 (45.13) >.05
Previous cardiac arrest, No. (%) 2/24 (8) 4/13 (31) 9/41 (19) >.05
Cardiac arrest time, mean (SD), min 30.00 (14.14) 19.25 (10.72) 20.63 (12.47) >.05
Catecholamine drugs, No. (%) 20/24 (83) 13/13 (100) 30/41 (73) >.05
P-PASS 17.16 (2.27)* 19.18 (2.58) 19.48 (2.20) .03

(range, 16-18)

(range, 18-23) (range, 19-21)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); ICU, intensive care unit; NS, not significant; P-PASS,

Preprocurement Pancreas Allocation Suitability Score.
*P value significant, multiple comparisons, Bonferroni test.
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Table 3. CCD in Comparison With Potential P-PASS
CCD P-PASS <17 P-PASS>17
Cases offered, No. 78 30 48
Offers rejected, No. (%)  41/78 (52.5) 9/78 (11.5) 32/78 (41)
Offers accepted, No. (%) 37/78 (47) 21/78 (27) 16/78 (20.5)
Transplanted, No. (%) 24/78 (31) 17/78 (22) 7/78 (9)

Abbreviations: CCD, Clinical Consensus Document; P-PASS, Preprocure-
ment Pancreas Allocation Suitability Score.

model to increase pancreas allocation offer acceptance,
consequently increasing possibilities for organ suitability
and transplantation when compared with P-PASS accep-
tance criteria.

In our center, pancreas donation comes exclusively from
deceased donors after brain death, with half the allocation
offers accepted and two-thirds considered suitable for
transplantation. Similar results are reported in the Spanish
National Pancreas Donation Activity Report [6].

The CCD model is based on medical expertise and not on
a scoring validated system such as P-PASS. Our model in-
cludes different associated medical risk variables described
for valid pancreas suitability and transplantation results
reported by our center, the literature, and the Spanish Na-
tional Consensus Document for Pancreas Transplantation,
published in 2015 by the National Transplant Organization
[7]. However, none of the medical variables included in the
CCD have been proved as predictive criteria for accepting a
valid pancreas offers. Different studies have not demon-
strated predictive donor characteristics for accepted
pancreas transplantation [8,9].

In contrast, the P-PASS suggests some evidence that
consideration of a combination of preprocurement factors
can help identify a suitable pancreas donor. They recom-
mend that a pancreas donor score should be calculated for
each potential pancreas offer and donors with a P-
PASS < 17 should be considered for pancreas donation [5].
In 2010 in the United States, the United Network of Organ
Sharing developed a pancreas donor risk index to predict 1-
year graft survival based on donor medical criteria, cold
ischemic time, and type of pancreas graft, which has
demonstrated good correlations with pancreas acceptance
and graft function [10].

Our data suggested that using CCD criteria could expand
the organ donor pool with the consequent increase in the use
of pancreas grafts from donors with a P-PASS > 17. However,
pancreatic resections after transplant were more frequent
among those recipients from donors with higher P-PASS.
Similar results were published by Schenker et al, who also
described that higher P-PASS values were associated with
graft loss predicted by the pancreas donor risk index [11,12].
Nevertheless, when we apply CCD criteria we also reject a
number of pancreas allocation offers for different medical
reasons, despite the low P-PASS value. CCD analysis likely
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underestimates the number of organs accepted in comparison
with the P-PASS. In order to maximize pancreas use, CCD
criteria are more likely to be applied in aggressive centers with
high transplant volume (>20 transplants/y) [13].

Finally, considering the loss of some pancreas offers
based on CCD decision-making and the poor sensitive and
specific P-PASS calculated for our offered accepted
pancreas according to CCD, the simultaneous use of P-
PASS introduced to support clinical analysis could expand
the currently insufficient pancreas donor pool. In our
opinion, we need more robust methods for identifying
objective criteria to assess the quality of donor pancreases.
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