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ORIGINAL ARTICLE

Validating the US pancreas donor risk index in a Norwegian population,
a retrospective observational study

Gisle Kjøsena,b,c , Rune Hornelandd, Espen Nordheimb,d, Einar Martin Aandahld,e, Pål-Dag Lineb,d,
Kristina Rydenfelta,b,c, Trond Geir Jenssenb,d, Tor Inge Tønnessena,b,c and Håkon Haugaab,c,f

aDivision of Emergencies and Critical Care, Department of Research and Development, Oslo University Hospital, Oslo, Norway; bInstitute of
Clinical Medicine, University of Oslo, Norway; cDivision of Emergencies and Critical Care, Department of Anaesthesiology, Oslo University
Hospital, Oslo, Norway; dDepartment of Transplantation Medicine, Oslo University Hospital, Oslo, Norway; eCentre for Molecular Medicine
Norway (NCMM), University of Oslo, Oslo, Norway; fLovisenberg Diaconal University College, Oslo, Norway

ABSTRACT
Objectives: Despite advances in immunosuppression and surgical technique, pancreas transplantation
is still associated with a significant graft loss rate. The Pancreas Donor Risk Index (PDRI) is a pre-
transplant scoring tool derived from a US population. We sought to validate the PDRI in a
Norwegian population.
Methods: We retrospectively retrieved donor data for 344 pancreas transplants undertaken in Norway
between 2000 and 2019, utilising the Scandiatransplant database, and matched these to the respective
recipients. The PDRI score was calculated for each transplanted pancreas, these were then stratified
into quintiles. The association between the PDRI quintiles and 1-year graft survival was calculated, and
this was repeated for the different types of pancreas transplantation. The association between PDRI as
a continuous variable, and graft survival was determined. Donor and recipient data were compared to
the original US population.
Results: The overall 1-year graft survival was 82.7%. There were no significant differences in survival
between the different PDRI quintiles. When viewed as a continuous variable, increased PDRI score was
not associated with decreased graft survival. Significant differences between the Norwegian and US
populations were found.
Conclusions: When applied to a Norwegian population, the PDRI score was unable to predict 1-year
graft survival.

Abbreviations: BMI: body mass index; CI: confidence interval; COD: cause of death; DCD: donation by
cardiac death; HR: hazard ratio; OECD: organization for economic cooperation and development; PAK:
pancreas after kidney transplantation; PDRI: pancreas donor risk index; P-PASS: pre-procurement pan-
creas suitability score; PTA: pancreas transplantation alone; SPK: simultaneous pancreas kidney
transplantation
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Introduction

A pancreas transplant is the definitive treatment of diabetes
mellitus. Despite advances in immunosuppressive therapy,
antibiotic therapy, and anticoagulation, there is a significant
rate of graft loss. According to a 25-year survey of pancreas
transplantations in the US by Gruessner et al., the 5-year
graft survival rates vary between 53% for pancreas trans-
plantation alone (PTA), and 73% for simultaneous pancreas-
kidney transplantations (SPK) [1]. A substantial number of
graft losses occur within the first year post-transplantation.
In the same study by Gruessner, the one-year graft function
rates were 79.5% for PTA and 85.2% for SPK. However, the 5-
year conditional graft survival rates, at the one-year post-
transplant mark, reached more than 70% for PTA, and 85%
for SPK in the most recent surveyed period. In other words,

if the pancreas graft survives past the one-year mark, the
graft survival rate is comparable to that of deceased donor
renal transplant recipients [2].

To increase the rate of pancreas graft survival one must
address all aspects of the transplantation process. The donor
selection criteria must be stringent enough not to transplant
suboptimal grafts with assumed worse outcomes. On the
other hand, too rigid criteria will in turn lead to a decline in
the number of grafts available for transplantation.

Several donor factors have been known to be associated
with outcomes [1,3,4]. Attempts have been made to system-
atically assemble these factors into scoring systems available
to clinicians for the selection of pancreas grafts. The
Eurotransplant Pancreas Advisory Committee developed the
pre-procurement pancreas suitability score (P-PASS), a scor-
ing system based on nine pre-procurement factors [5].
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However, the P-PASS findings have not been reproduced in
subsequent studies [6–8] and have since been weaned from
use. In 2010 Axelrod et al. devised the Pancreas Donor Risk
Index (PDRI), a similar pre-procurement scoring system based
on eight pre-transplantation donor variables, and in addition
cold ischaemia time and transplantation type, in a North
American setting [9]. The eight donor variables include
donor, sex, age, ethnicity, body mass index (BMI), cause of
death (COD), creatinine, and donation after cardiac death
(DCD) status. The PDRI was designed to give a DRI of 1.0 to
a ‘median’ donor, and a higher DRI implies an increased risk
of graft failure. In this study based on a US population, an
increased PDRI was found to be associated with an increased
1-year graft loss rate. However, the general validity of the
PDRI outside the US is not well-established [8,10–12]. Since
parameters in the PDRI are related to general health-related
features of the population under study, possible differences
between various countries and populations may limit the
general validity of any scoring system. In Norway, a pancreas
pre-procurement score is not commonly used in organ pro-
curement. Assessing the suitability of a donor organ is left to
the retrieving transplant surgeon. A valid pre-procurement
score could aid this decision-making process, facilitating
quality of care improvement and research. We hypothesized
that the differences between a Norwegian donor and recipi-
ent population differ from the US ones, thereby limiting the
predictability of the PDRI scoring system. The objective of
this study was therefore to ascertain the validity of the PDRI
to predict graft survival in a Norwegian setting.

Materials and methods

All recipients gave written informed consent. The study was
approved by the Regional Data Protection Agency.

The current study was performed as a retrospective regis-
try analysis. In Norway, all transplantations are performed at
Oslo University Hospital. All pancreas transplantations per-
formed between 1 January 2000, up to 2 February 2019,
were included in the analysis. Donor data from organs
donated to Norwegian recipients is stored in a common
database run by Scandiatransplant, an organ exchange
organisation for the countries Denmark, Finland, Iceland,
Norway, Sweden, and Estonia, the organisation is co-owned
by the member transplant hospitals. The database lists infor-
mation on the donors, as well as the matching recipients.
The retrieved recipient data was then again matched to their
medical records. Data were controlled for missing entries or
incomplete data. Exclusion criteria were missing donor data
necessary for PDRI calculation as defined by Axelrod [9], or
missing information on pancreas graft survival of the recipi-
ents. In instances of incomplete data in the
Scandiatransplant database, the donor coordinator’s physical
progress charts served as an additional source. Graft loss was
defined as explantation of the organ or a return to exogen-
ous insulin therapy. The PDRI value was calculated using the
formula presented in the same paper, with unit conversion
performed when needed, and further categorized by PDRI
quintiles identical to Axelrod’s. Transplantations were

categorized by type of graft; PTA, SPK, or Pancreas after kid-
ney transplantation (PAK).

The Norwegian donor and recipient cohorts were then
compared to the one published by Axelrod, and the PDRIs
ability to predict 1-year graft failure was calculated.

Statistical analyses

Group comparisons between donors, recipient- and graft char-
acteristics were performed with the Chi-square test, or a
two-sample t-test for equality of proportions for categorical
variables, and a Welch corrected independent samples t-test
for continuous variables. Graft survival data with inter-group
comparisons between graft types and PDRI quintiles were
done by Kaplan-Meier log-rank test for equality of survivor
functions. Cox regression was used for determining the associ-
ation between graft survival and PDRI viewed as a continuous
variable. All p-values presented are two-tailed, and values
<.05 were regarded as statistically significant. Statistical ana-
lysis was conducted using Stata/SE for Windows, version 16.1
(StataCorp LLC, College Station, TX, USA).

Results

Demographics

A total of 383 pancreas donors were identified from the
introduction of the Scandiatransplant database in 1994 up
until today. Twenty-six were excluded due to lack of consent
before 1 January 2000. Two donors lacked data necessary for
the calculation of a PDRI score, 13 patients were Danish citi-
zens, without 1-year follow-up data available, and thus repre-
sented censored cases in the survival analysis. Eleven
patients had yet to undergo their one-year follow-up and
were excluded. This left 344 patients for final analysis (PTA
94, SPK 236, and PAK 13) (Figure 1). There was no further fol-
low-up for study purposes after the one-year mark. The base-
line donor and recipient demographics are presented in
Table 1.

The Norwegian cohorts for both donor and recipients
were compared to the cohorts published by Axelrod et al.
Further comparisons were made by the type of transplant.
The Norwegian donor cohort differed in most of the parame-
ters needed for the PDRI calculation. There was a marked dif-
ference in the ethnical composition of donors, with a largely
Caucasian donor group (97.7 vs. 73.3, p< .001). The cause of
death also differed, with the predominant cause being cere-
brovascular accidents in the Norwegian cohort (NO: 38.1%
vs. US: 20.8%, p< .001) as opposed to head trauma in the US
cohort (US: 67.7% vs. NO: 26.5%, p< .001).

The Norwegian donors utilised were significantly older
than the US donors (31.5 vs. 26.3 years, p< .001). The
anthropometric factors reached statistical significance for BMI
and weight, but in a clinical setting, they were numerically
quite comparable. The Norwegian cold ischaemia time was
notably shorter than the US one (9.3 vs. 13.6 h, p< .001), pos-
sibly reflecting the smaller geographical distribution. Also, of
note is that DCD has yet to be utilised for pancreas
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transplantations in Norway, whereas it accounted for 1.4% of
the donations in the US population.

All parameters for the Norwegian cohort are presented in
Table 2.

The calculated PDRI in the Norwegian cohort ranged from
0.58 to 2.41, with a median PDRI of 0.93 (IQR 0.71–1.36), and
a similar distribution was found for PTA and SPK, but not for
PAK, which displayed a narrower range (Table 3). The distri-
bution showed a shift downward in both upper and lower
limits, as compared to the US PDRI, which ranged from 0.64
to 2.86 [9]. The details of the US–Norwegian parameters are
presented in Table 2.

Graft survival

The overall 1-year graft survival from 2000 to 2019 was
82.7%. For PTA, this number was 71.3%, for SPK 87.4%, and
for PAK 83.6% (Table 4, Figure 2). The survival rates between
the three transplant modalities were significantly dissimilar,
displaying a chi-square statistic of 10.68 (p¼ .005).

From the Kaplan-Meier curves, using the PDRI quintiles
from Axelrod’s paper to categorise the recipients gave sur-
vival rates ranging from lowest to highest; 87.3, 82.0, 80.1,
74.6, and 80.0% with a chi-square statistic of 3.85 (p¼ .42).

The survival rates did not reach statistical significance when
compared to one another in any one combination (Figure 3).

When adjusting the PDRI quintiles to fit the Norwegian
range, the survival rates were 85.1, 90.8, 81.4, 77.6, and
79.3%, with a chi-square statistic of 4.32 (p¼ .36), but again
failed to reach statistical significance in any internal compari-
son, as when analysed with the US quintiles.

When analysed with PDRI as a continuous variable, a uni-
variate cox-regression failed to show any significant associ-
ation with graft survival for all recipients [Hazard Ratio (HR)
1.58, (95% CI 0.87–2.85), p¼ .13]. Equally, there were no stat-
istical significances between the PDRI as a continuous vari-
able and graft survival between the different types of
transplantation [PTA: HR 1.29, (95% CI 0.58–2.86), p¼ .53;
SPK: HR 1.68, (95% CI 0.70–4.04), p¼ .24; PAK: HR 9.46, (95%
CI 0.02–4547.62), p¼ .48].

Discussion

In this report, we have shown that the PDRI was unable to
predict graft survival in neither SPK, PTA, nor PAK grafts in a
Norwegian cohort. Although one should use caution when
interpreting the results for PAK, due to the small number of
recipients in this group.

Figure 1. PRISMA flow diagram describing the inclusion and exclusion process of donor/recipient matches in a Norwegian population 2000–2019. All 13 were
Danish recipients—included in the analyses, represented as censored cases in the Kaplan Meier survival analysis.
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The data did however display the same poorer outcome
for PTA transplantations than for SPK, a finding that by now
is accepted as normality.

The PDRI score has previously been sought validated
against other populations than its original US. No correla-
tions were found by Amaral et al. in Brazil [11], or by
Salamanca-Bustos et al. in a Spanish population [10]. The lat-
ter however only included SPK transplants.

In a British population, Mittal et al. found a correlation
between graft survival and PDRI in SPK transplantations, with
a hazard ratio of 1.52, but no similar correlation was found
between PTA and PAK transplantations and the PDRI score
[12]. Here, the authors highlight the differences in population
between the US and UK. We found the same for the
Norwegian population. Both our donor and recipient

populations were ethnically very homogenous, with 97.7% of
the donors and 98.6% of the recipients being Caucasian.

In a German single-centre study, Ayami et al. examined
the correlation between PDRI score and graft survival in 327
transplantations [13]. Here they demonstrated inferior graft
survival in their final tertile, with an increased risk of graft
failure, with a hazard ratio of 1.79, but only within this tertile.
In a Dutch single-centre study by Blok et al. [8], the authors
stratified the transplantations into two on either side of the
calculated mean PDRI of 1.24 and found a significantly detri-
mental outcome in the high PDRI group. A contradictory
result was however demonstrated in a German single-centre
study done by Franz et al., where they found no correlation
with graft survival when the PDRI was stratified to either side
of a calculated median of 1.198.

Table 1. Donor and recipient characteristics in a Norwegian cohort of pancreas transplantation 2000–2019.

ALL PTA SPK PAK

n % n % n % n %

344 94 27.3 237 68.9 13 3.8
Donor (n/%)
Gender (% male) 176 51.16 50 53.19 120 50.63 6 46.15
Ethnicity (%)
Caucasian 336 97.67 93 98.94 231 97.47 12 92.31
Black 1 0.29 1 1.06 1 0.42 – –
Hispanic/Latino 2 0.58 – – 2 0.84 – –
Asian 5 1.45 – – 3 1.27 1 7.69
Other – – – – – – – –

Donor cause of death (%)
Anoxia 77 22.38 21 22.34 54 22.78 2 15.38
Cerebrovascular/stroke 131 38.08 37 39.36 86 36.29 8 61.54
Head trauma 91 26.45 19 20.21 69 29.11 3 23.08
CNS tumour 2 0.58 1 1.06 1 0.42 – –
Other 43 12.50 16 17.02 27 11.39 – –

DCD – – – – – – – –
S. creatinine >2.5(%) 5 1.45 3 3.19 1 0.42 1 7.69

N Mean N Mean N Mean N Mean

Age (years) 344 31.5 (13.8) 94 31.5 (15.2) 237 31.6 (13.3) 13 30.8 (13.3)
BMI (kg/m2) 343 23.1 (3.3) 93 22.9 (3.8) 237 23.2 (3.1) 13 21.6 (2.8)
Height 343 171.3 (14.3) 93 171.1 (17.3) 237 171.5 (12.5) 13 170.0 (21.1)
Weight 344 68.8 (15.4) 94 68.8 (18.2) 237 69.0 (14.0) 13 64.2 (19.0)
Serum creatinine (mg/dl) 342 0.85 (0.51) 93 0.90 (0.66) 236 0.82 (0.35) 13 1.03 (1.3)

All (n¼ 344) PTA (n¼ 94) SPK (n¼ 237) PAK (n¼ 13)

Recipient (n/%) N Mean N Mean N Mean N Mean

Age (years) 344 41.2 (8.2) 94 40.2 (9.6) 237 41.5 (7.6) 13 43.5 (7.9)
BMI (kg/m2) 319 24.2 (3.5) 93 25.7 (3.4) 213 23.6 (3.4) 13 23.1 (2.4)
Height 320 173.1 (9.1) 93 172.1 (8.1) 214 173.6 (9.5) 13 171.0 (8.6)
Weight 319 72.7 (13.4) 93 76.4 (13.0) 213 71.4 (13.5) 13 67.6 (9.9)
Years since onset DM 344 28.5 (8.7) 94 27.0 (9.7) 237 29.0 (8.3) 13 31.1 (6.1)
Pancreas CIT (h) 343 9.3 (3.2) 93 8.6 (3.0) 237 9.6 (3.3) 13 9.3 (2.9)

n % n % n % n %
Gender (% male) 217 60.96 43 42.16 167 69.29 7 53.85
Ethnicity (%)
Caucasian 339 98.55 93 98.94 234 98.73 12 92.31
Black 4 1.16 1 1.06 2 0.84 1 7.69
Asian 1 0.29 – – 1 0.42 – –
Other – – – – – – – –

Transplant year
2000–2002 37 3 8.1 34 91.9 –
2003–2005 34 2 5.9 29 85.3 3 8.8
2006–2008 30 1 3.3 29 96.7 – –
2009–2011 51 3 5.9 46 90.2 2 3.9
2012–2014 98 41 41.8 53 54.1 4 4.1
2015–2017 75 33 44.0 38 50.7 4 5.3
2018– 19 11 57.9 8 42.1 – –

SD: standard deviation; CNS: central nervous system; DCD: donation by coronary death; BMI: body mass index; DM: diabetes mellitus; CIT: cold ischaemia time.
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DCD has yet to be implemented as a routine procedure in
Norway. To date only eight DCD donations have been per-
formed [14], but not for pancreata so far. In the US popula-
tion, this accounted for 1.4% of the pancreatic donors. These
are small numbers, so care should be taken not to overesti-
mate the significance of this, but it is nevertheless one of
the eight donor factors needed for the PDRI calculation.

The differences in COD in the two donor populations are
most likely multifactorial. OECD has published data indicating
a higher than 5-fold difference in death rates attributed to
traffic accidents between Norway and the US [15], which
could be one possible explanation for this difference. In
Axelrod’s paper, cerebrovascular accident (CVA) as COD
increases the PDRI by a factor of 1.23, so the lower percent-
age of CVAs in the Norwegian material would, in turn, lower
the mean PDRI in our population.

Most of the parameters included in the PDRI differed
between the Norwegian and US cohorts (Table 2). It is there-
fore not surprising that the Norwegian PDRI values differ
from the US ones. This in turn might be the reason behind
the missing predictive accuracy of the PDRI score in this
Norwegian cohort.

Nevertheless, it is important to keep in mind the nature
of such explanatory or predictive models. One cannot easily
single out one factor out of several to explain any positive or
negative finding. But viewed as a whole, the many differen-
ces between several of the covariates can easily explain
the findings.

The strength of this study is the completeness of data
being available since all transplantations are performed at
the same hospital, and therefore this also includes the one-
year follow-up appointments. For this reason, there were no
dropouts due to missing one-year data, apart from 13 Danish
recipients that had all their follow-up performed in their
country. In addition to the recipient data, the completeness
of donor data was ensured through the Scandiatransplant
database.

Another strength is that this study is in methodology
close to the original PDRI article by Axelrod, and again to
Mittal’s article, which allows for a more direct comparison.

The weaknesses are first and foremost the retrospective
design. There were patients with incomplete datasets that

Table 2. Comparison of the US and Norwegian cohort characteristics in donors and recipients of pancreas transplantations.

All PTA SPK PAK

US NO p US NO p US NO p US NO p

Donor (n/%) 9401 344 780 (8.3) 94 (27.3) <.001 6248 (66.5) 237 (68.9) .35 2373 (25.2) 13 (3.8) <.001
Gender (% male) 67.3 51.2 <.001 64.7 53.2 .03 67.6 50.6 <.001 67.4 46.2 .10
Ethnicity (%)
Caucasian 73.3 97.7 <.001 74.1 98.9 <.001 70.6 97.5 <.001 74.4 91.7 .15
African 13.1 0.29 <.001 10.8 1.1 .003 14.3 0.42 <.001 10.8 0.0 .23
Hispanic/Latino 12.7 0.58 <.001 12.2 0.0 <.001 12.8 0.84 <.001 12.7 0.0 .19
Asian — 1.46 — — 1.0 — 1.3 — 8.3
Other 0.9 0.0 .08 2.0 0.0 .15 0.83 0.0 .16 0.8 0.0 .76

Donor cause of death (%)
Anoxia 8.9 22.4 <.001 10.5 22.3 <.001 8.6 22.8 <.001 9.0 15.4 .42
Cerebrovascular/stroke 20.8 38.1 <.001 21.8 39.4 <.001 20.3 36.3 <.001 21.8 61.5 <.001
Head trauma 67.7 26.5 <.001 65.0 20.2 <.001 68.4 29.1 <.001 66.9 23.1 <.001
CNS tumor 0.7 0.6 .83 0.9 1.1 .85 0.7 0.4 .59 0.6 0.0 .38
Other 1.9 12.6 <.001 1.7 17.0 <.001 2.0 11.4 <.001 1.7 0.0 .65

DCD 1.4 0.0 .03 2.4 0.0 .12 1.4 0.0 .07 0.9 0.0 .74
S. creatinine >2.5(%) 1.7 1.5 .74 2.7 3.2 .78 1.1 0.4 .31 3.2 7.7 .36
Age (years) 26.3 31.5 <.001 26.0 31.5 <.001 26.5 31.6 <.001 25.7 30.8 .08
BMI (kg/m2) 24 23.1 <.001 24.2 22.9 .003 24.0 23.2 <.001 24.1 21.6 .03
Height 172.6 171.3 .097 172.1 171.1 .59 172.7 171.5 .07 172.4 170.0 .47
Weight 72.1 69.1 <.001 72.1 68.8 .096 72.1 69.0 .001 72.1 64.2 .08
Serum creatinine 1.05 0.85 <.001 1.1 0.90 .011 1.0 0.82 <.001 1.1 1.03 .78

Recipient (n/%) US NO p US NO p US NO p US NO p
Gender (% male) 58.1 61 .28 40.3 42.2 .72 60.7 69.3 .008 57.0 53.9 .82
Age (years) 41.1 41.2 .82 40.7 40.2 .63 40.9 41.5 .24 41.7 43.5 .40
BMI (kg/m2) 25 24.2 <.001 25.5 25.7 .61 24.8 23.6 <.001 25.2 23.1 .08
Height 170.3 173.1 <.001 168.4 172.1 <.001 170.8 173.6 <.001 169.7 171 .64
Weight 72.8 72.7 .90 72.7 76.4 .013 72.7 71.4 .17 72.9 67.6 .21
Years since onset DM 26.8 28.5 <.001 25.3 27.0 .11 26.5 29.0 <.001 28.3 31.1 .20
Pancreas CIT (h) 13.6 9.3 <.001 15.4 8.7 <.001 13.1 9.6 <.001 14.1 9.3 .003
Ethnicity (%)
Caucasian 58.1 98.6 <.001 96.3 98.9 .18 77.0 98.7 <.001 86.4 92.3 .53
African 11.0 1.1 <.001 1.4 1.0 .79 13.6 0.84 <.001 7.2 7.7 .94
Asian 0.8 0.3 .29 0.1 0.0 .75 0.9 0.42 .44 0.6 0.0 .78
Other 0.8 0.0 .09 0.4 0.0 .52 0.9 0.0 .14 0.6 0.0 .78

SD: standard deviation; CNS: central nervous system; DCD: donation by coronary death; BMI: body mass index; DM: diabetes mellitus; CIT: cold ischaemia time.

Table 3. Distribution of PDRI in a Norwegian cohort, compared to the US-
based original.

Centile
All PTA SPK PAK Axelrod

n¼ 344 n¼ 92 n¼ 236 n¼ 13 n¼ 3375

0 0.58 0.60 0.59 0.58 0.64
25 0.71 0.70 0.72 0.71 0.84
50 0.93 0.99 0.93 0.92 1.00
75 1.36 1.45 1.35 1.20 1.30
100 2.41 2.41 2.10 1.29 2.86

PTA: pancreas transplant alone; SPK: simultaneous pancreas-kidney transplant;
PAK: pancreas after kidney.
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mandated exclusion, but these were few. A prospective study
with relatively small Norwegian transplant numbers is not
easily achievable and would potentially necessitate several
decades of data collection to include a reasonable number
of donors. Secondly, when categorised into the three types
of transplantation, the number becomes few. This is most
apparent in the PAK group, with only 13 donors. One should
therefore interpret the results for PAK with caution.

To overcome the weaknesses of few numbers, repeating
the present study in the entire Scandiatransplant catchment
area would be a possibility. Performed within the same time
period, this would potentially have yielded more than 900
pancreas donors [16]. Considering this involves six countries
with different datasets and legislations, this would be diffi-
cult to accomplish within a reasonable timeframe. It would
provide more robust numbers, but given the reasonable
similar donor populations, it is questionable if this would sig-
nificantly alter the results or conclusion.

Alternatively, developing donor risk scoring systems tail-
ored to specific populations would probably be more suit-
able as a clinical tool. Another, possibly more robust
alternative, would be to design a risk index that incorpo-
rated both donor and recipient variables. This has previ-
ously been sought validated in deceased kidney donor
populations [17]. This would potentially increase the pre-
dictive accuracy of the index further. However, the value of
any risk scoring system is best viewed as a supplement to
aiding clinical decisions. Existing transplant protocols iden-
tify potential organs suitable for transplantation within cer-
tain predefined criteria (e.g., age of donor, BMI, cause of
death, CIT). But a potential caveat to this is that it may lead

to the underutilisation of grafts. A risk stratification score at
the time of donation can aid this decision, particularly in
borderline grafts.

In conclusion, the US-derived PDRI score was not able to
accurately predict 1-year pancreas graft survival in a
Norwegian population. An explanation may lie in a difference
of determining factors for graft survival, and a study aimed

Figure 2. Kaplan Meier 1-year survival by graft type. PTA: pancreas transplant
alone; SPK: simultaneous pancreas kidney transplantation; PAK: pancreas after
kidney transplantation.

Figure 3. Kaplan Meier 1-year survival curves by graft type and PDRI quintile.
PTA: pancreas transplant alone; SPK: simultaneous pancreas kidney transplant-
ation; PAK: pancreas after kidney transplantation.

Table 4. 1-year pancreas graft survival in a Norwegian population, by PDRI and transplant type.

All PTA SPK PAK

PDRI quintile 1-year graft survival 95% CI 1-year graft survival 95% CI 1-year graft survival 95% CI 1-year graft survival 95% CI

0.64–0.85 87.3 80.6–91.8 78.4 61.4–88.6 90.9 83.3–95.2 83.3 27.3–97.5
0.86–1.15 81.9 69.7–89.6 68.4 42.8–84.4 87.6 72.6–94.6 100 —
1.16–1.56 80.1 68.1–88.0 69.1 38.6–86.6 84.8 71.9–92.1 75.0 12.8–96.1
1.57–2.11 74.6 58.8–85.1 57.1 28.4–78.0 81.2 61.5–91.5 —
2.12–2.86 80.0 20.4–96.9 75.0 12.8–96.1 100 — —

PTA: pancreas transplant alone; SPK: simultaneous pancreas-kidney transplant; PAK: pancreas after kidney.
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at identifying these would be required. Together with better
monitoring of the pancreas transplant, this would potentially
increase graft survival.
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