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Utilization of pancreases for transplantation remains inferior to that of other
organs. Herein, we analysed UK pancreas discards to identify the reasons for
the low utilization rates. Data on all pancreases offered first for solid organ
transplantation between st January 2005 and 31st December 2015 were
extracted from the UK Transplant Registry. The number of organs discarded,
reasons and the time point of discard were analysed. A centre specific com-
parison was also undertaken. 7367 pancreases were offered first for solid
organ transplantation. 35% were donors after circulatory death (DCD). 3668
(49.7%) organs were not retrieved. Of the 3699 pancreases retrieved, 38%
were initially accepted but subsequently discarded. 2145 (29%) grafts offered
were transplanted as simultaneous pancreas-kidney or solitary pancreas.
1177 (55%) were transplanted on the first offer whilst the remaining 968
were transplanted after a median of three offers. 52% DBD pancreases were
accepted and transplanted on the first offer compared with 68% DCD grafts.
There were significant differences in discard rates between centres (30-80%
for DBD and 3-78% for DCD, P < 0.001). A significant number of solid
pancreases are discarded. Better graft assessment at retrieval could minimize
unnecessary organ travel and discards. Closer links with islet programmes
may allow for better utilization of discarded grafts.

Transplant International 2021; 34: 1306-1318

Key words
acceptance criteria, allocation process, centers variation, pancreas clinical, pancreas discard,
pancreas transplantation

Received: 12 October 2020; Revision requested: 28 March 2021; Accepted: 29 March 2021;
Published online: 11 June 2021

transplant offers a better survival compared to kidney
transplantation alone [3,4] with 1- and 5-year survival

In the United Kingdom (UK), it is expected that by
2025 there will be five million people diagnosed with
diabetes mellitus [1]. Whole organ pancreas transplanta-
tion is currently the best therapy for diabetic patients
suitable for a transplant [2], despite an increased risk of
perioperative morbidity and mortality following surgery.
In diabetic patients with associated renal failure, a func-
tioning simultaneous pancreas and kidney (SPK)
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rates of 89% and 79%, respectively.

The persistent discrepancy between the supply of
donor pancreases and the need for transplantation is fur-
ther compounded by low utilization of the available
organs. Currently, in the UK, only 38.3% of donors after
brain death (DBD) and 19.2% of donors after circulatory
death (DCD) proceed with pancreas donation. Of these,
85.2% of the DBD pancreases are retrieved, and just
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48.2% of these are transplanted. In DCD donors, the
conversion rate is lower with 79.2% of pancreases
retrieved, of which 46.6% are transplanted [5]. Reduced
utilization of donated pancreas grafts is multifactorial,
but may be explained by inconsistent assessment of
donor characteristics [6], lack of predictive markers of
organ function [7], low predictive value of donor risk
indices [8] and technical complexity of the retrieval pro-
cedure [9]. As a result, the UK waiting list mortality for
patients waiting for an SPK is approaching 30% [10].

Before 2010, donated pancreases were allocated to a
centre using a zonal allocation scheme which divided
the UK into equal retrieval zones, allocated to a trans-
plant centre.

To address some of the centre variations and improve
organ utilization, a new UK National Pancreas Alloca-
tion Scheme (NPAS) was introduced in December 2010.
This scheme is unique in that both islet and solid organ
recipients are considered for each donated pancreas. A
complex algorithm allocates the organ either for solid
pancreas or islet transplant [11]. Patients are prioritized
according to a points system based on seven donor,
recipient and transplant factors: total human leucocyte
antigen (HLA) mismatch, waiting time, sensitization,
travel time, body mass index (BMI), dialysis status and
age. A score is calculated for every potential recipient,
and the pancreas is allocated to the patient with most
points. The scoring system was conceived in such a
manner that pancreases from donors with a low BMI
are transplanted preferentially as vascularized pancreas
and high BMI pancreases are transplanted as islets [12].
During the period of the NPAS, since offers are made
for a specific patient and not to a centre, one centre
may be offered the organ for multiple patients if they
appear on a matching run.

The UK has an established National Organ Retrieval
System, whereby organs are recovered by multi-organ
donor teams deployed according to distance from
donating hospitals. Currently, there are 10 organ retrie-
val teams based in liver or pancreas transplant centres,
(eight based in pancreas transplant centres) and all
retrieval surgeons would have completed a competency-
based training prior to certification by enrolment in a
National Retrieval Masterclass. This includes online
education, theoretical and hands on component as well
as supervision to independent practice prior to sign-off
by the regional retrieval team leads.

In recent years, in addition to an increasing use of
DCD donors, the demographics of the donor popula-
tion in the UK have changed significantly. Within a
decade, the number of donors >60 years old increased
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from 14% to 35%, whilst the prevalence of a body mass
index >30 kg/m*> almost doubled [13]. Organs from
older, higher BMI and DCD donors can achieve similar
outcomes with lower risk donors, provided that risk fac-
tors are not cumulative and ischaemic times are mini-
mized [14]. Nevertheless, data suggest great variability
between the UK centres in the utilization of these
donors [11], but the centre and surgeon risk appetite in
pancreas transplantation in the UK remains relatively
unexplored [15,16].

Therefore, the aims of this study were to identify the
factors associated with high organ discard rates, assess
the degree of variation in the acceptance criteria among
the UK centres and evaluate the impact of the introduc-
tion of the NPAS on organ utilization.

Patient population

All pancreases offered first for solid organ transplanta-
tion between 1st January 2005 and 31st December
2015 to the eight pancreas transplant centres in the
United Kingdom were included in this analysis. Data
were extracted from the UK Transplant Registry and
included donor type (DBD/DCD), age, gender, weight,
height, girth, body mass index (BMI), blood group,
cause of death, virology and past medical history
(smoking status, drug abuse or cardiovascular disease).
Each donated organ was offered sequentially to each
centre between 1st of January 2005 and 30th of
November 2010) and to named patients via the NPAS
since the Ist December 2010. The first seven offers
were analysed because of the volume of offering data
and the small proportion that result in transplantation
at the eighth offer (5%).

A retrospective analysis was undertaken focussing on
the number of pancreases that were not transplanted;
the reasons for discard and whether the pancreas was
discarded before or after the organ was retrieved. A cen-
tre specific comparison was then undertaken to analyse
and compare the discard reasons. Centres were classified
by activity volume during the study period, defined as
follows: low <150 (three centres), medium 150-300
(three centres) and high >300 (two centres).

The UK pancreas offering system

Prior to 2010, the UK was divided into equal retrieval
zones assigned to one of the transplant units. These were
the first to be offered organs from their allocated retrieval
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zone. If the pancreas was not accepted, it was then offered
to the centre ranked highest based on a ‘balance of
exchange’ which considered the number of transplanted
pancreases exported/imported from each retrieval zone.
Pancreases were offered for islet transplantation if not
suitable for whole organ transplantation.

A NPAS was introduced in December 2010 and is
unique as it is patient specific (as opposed to centre
based offer) and considers solid pancreas and islet
transplantation for every donated organ. If the donor
BMI is <30 kg/m?, the organ is offered initially for solid
organ transplantation whilst organs from donors with a
BMI >30 kg/m” are offered first for islet transplantation.
The donor age range also increased and is currently
8-60 years old.

In the UK, pancreases are offered prior to the start of
the organ retrieval procedure. If the first centre declines,
the organ is offered to the next matched patient on the
list. To minimize the duration of the offering process, a
fast track scheme was introduced in December 2010. This
is triggered by a number of points (e.g. minimum num-
ber of centres declining the pancreas offer, the organ
declined after the retrieval procedure has started etc.).

All centres perform virtual cross-match. For those
recipients requiring a full cross-match, this is initiated
as soon as possible before or during the retrieval.

Statistical analysis

All statistical analyses were performed using Statistical
Analysis System (SAS) Enterprise Guide
Donor characteristics were compared according to
whether the organ was transplanted or discarded. This
analysis was performed separately for DBD and DCD
donors. Donor age, girth and BMI were analysed as
continuous factors. Past smoker status, past drug abuse,
past cardiovascular disease and cause of death were
analysed as categorical factors. To compare the medians
for continuous factors, the Kruskal-Wallis test was used,
and for categorical factors, a chi-squared test was used.

To investigate whether the introduction of the NPAS
in 2010 had an effect on the utilization of retrieved
pancreases, a logistic regression model was used to com-
pare the proportion of pancreases transplanted before
and after the introduction of the NPAS adjusting for
donor characteristics.

For the calculation of the Pancreas Donor Risk
Index (PDRI), missing values were imputed based on
the distribution of the cohort using the mean for con-
tinuous variables and the largest group for categorical
variables.

software.
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Unadjusted 5-year pancreas graft survival rates, by
offer acceptance number, were calculated using the
Kaplan—Meier method. Graft survival was censored for
death whilst pancreas graft failure was defined as the
day of return to permanent insulin dependence.
Twenty-eight cases were excluded from the survival
analysis because of missing data.

During the 11-year study period, there were 14 977
potential donors with at least one organ offered for dona-
tion; 8036 (53.7%) had the pancreas offered. A pancreas
is not always offered from a potential donor because of
medical contraindications, age, insulin-dependent dia-
betes (excluding ICU associated insulin requirement),
noninsulin-dependent diabetes (type 2), any history of
pancreatic malignancy or donor BMI >40 kg/m* [17].
General suitability criteria for pancreas donation evolved
during this study with a progressive increase in upper age
limit from 50 to 60 years old currently.

Our analysis includes 7367 pancreases that were
offered first for solid organ transplantation, 4809 of
which were from donors after brain death (DBD) and
2558 were from donors after circulatory death (DCD).
Of these, 3699 pancreases (50.2%) were retrieved, and
only 2303 were transplanted representing 31% of all
organs offered for transplantation. 1774 grafts were
transplanted as simultaneous pancreas and kidney
(SPK) and 371 as solitary pancreas (208 PAK and 163
PTA). 89 grafts were transplanted as islets and 69 were
transplanted as a part of multi-organ transplant and
therefore were excluded from subsequent analyses. 3668
organs were not retrieved (49.8% of those offered), of
which 1789 (37.2%) were DBD and 1879 (73.5%) DCD
(Fig. 1). The primary reasons for nonretrieval are shown
in Table 1. The annual number of pancreases offered
and used is illustrated in Fig. S1.

1396 pancreases were retrieved and subsequently dis-
carded (37.7% of all grafts). The primary reasons for non-
transplantation are shown in Table 2. Of all pancreases
offered, nearly 40% were not retrieved for medical unsuit-
ability (donor past medical history) as primary refusal rea-
son (table 1). In contrast, 44% of the organs retrieved
were not transplanted for clinical reasons, related to organ
quality and operative issues, as detailed in Table 2.

A detailed analysis of the clinical reasons showed that
the main two reasons for discard were either fatty
appearance (44.6%) or damage (23.9%). The donor
BMI for the 271 organs discarded because of fatty
appearance was 26.3 kg/m” (IQR 24.2-28.4; min: 17.5 —
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Figure 1 Summary of all pancreas offers in the UK (2005-2015) and the eventual outcomes for DBD and DCD organs.

max: 40.4). Other reasons included prolonged ischaemia
time (17.1%), poor quality of perfusion (6.1%) or poor
function (4.3%; Table 3).

Whilst the pancreas donor risk index (PDRI) is not
routinely used in the UK for utilization decision making,
we undertook a comparison of the PDRI for the organs
not (n = 3668)
(n = 3699). There was a significantly lower median PDRI
for the organs that were eventually retrieved (1.76, IQR:
1.25-2.28) compared with those not retrieved (2.49, IQR:
1.82-3.14; P < 0.0001, Wilcoxon—-Mann—Whitney test).

retrieved versus those retrieved

DBD graft utilization

During the study period, there was a 68% increase in
the number of DBD pancreases offered initially for
whole organ transplantation, from 269 in 2005 to 452
in 2015, but the overall utilization declined from 42%
in 2005 to 36% in 2015. Out of 1396 pancreases
retrieved and not transplanted, 1091 were DBD (78%).
928 (52%) DBD pancreases were transplanted on the
first offer. A comparison between transplanted and dis-
carded DBD grafts is shown in Table 3. The DBD
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pancreas grafts that were eventually transplanted came
from significantly younger donors (median 37 years
compared to 47 years; P < 0.0001), with a lower girth
and BMI, (P < 0.0001), and fewer cerebrovascular acci-
dents as a cause of death (P < 0.0001).

DCD graft utilization

A significantly higher proportion of pancreases was not
retrieved from DCD donors in comparison to DBD
donors (73% DCD vs. 37% DBD, chi-Squared test
P < 0.0001). 305 DCD pancreases were retrieved and not
transplanted. There was an increase in the number of
DCD pancreases offered first for whole organ transplanta-
tion from 2 in 2005 to 320 in 2015, but the overall utiliza-
tion was only 18% in 2015, despite a significant increase in
the number of DCD donors in the UK. 364 (68%) DCD
pancreases were transplanted at the first offer, significantly
higher compared with DBD (52%), chi-Squared test
P < 0.0001. A comparison between transplanted and dis-
carded DCD grafts is shown in Table 4. The DCD organs
that were transplanted either on a 1st or subsequent offer
came from donors who were significantly younger,
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Table 1. Reasons for nonretrieval of pancreases in the UK.

Reason for nonretrieval DBD N (%) DCD N (%) Total N (%)
Donor unsuitable (medical) 825 (46.1) 620 (33.0) 1445 (39.4)
Past history 1070 (29.17)
Virology 132 (3.60)
Anatomy 95 (2.59)
Medical reason 40 (1.09)
Cause of death 29 (0.79)
Infection 28 (0.76)
Other disease 23 (0.63)
Tumour 15 (0.41)
Medication 12 (0.33)
Cross-match positive 1 (0.03)
Organ unsuitable (clinical) 412 (23.0) 220 (11.7) 632 (17.2)
Fatty organ 262 (7.14)
Poor function* 217 (5.92)
Organ damaged 55 (1.50)
HLA/ABO type 31 (0.85)
Warm ischaemia 25 (0.68)
Organ unsuitable for transplant 22 (0.60)
Cold ischaemia 10 (0.27)
Poor perfusion 8(0.22)
Contamination 1 (0.03)
Organ fibrotic 1(0.03)
Others 136 (7.6) 488" (26.0) 624 (17.0)
Donor age 248 (13.9) 289 (15.4) 537 (14.6)
Donor unsuitable (nonmedical) 124 (6.9) 165 (8.8) 289 (7.9)
Donor Size 261 (7.12)
Unstable 16 (0.44)
DCD donor 10 (0.27)
Brain stem tests not satisfied 1 (0.03)
Donor recovered 1 (0.03)
Logistics 33 (1.8) 65 (3.5) 98 (2.7)
No permission 9 (0.5) 31(1.7) 40 (1.1)
Not reported 2 (0.1) 1(0.1) 3(0.1)
Total 1789 1879 3668

*“Poor function” refers to organ-specific blood tests (amylase and glycaemia) at the point of organ offering.

fIncludes 317 (65%) with prolonged time to asystole (detailed reasons for clinical and medical unsuitability provided for all

organs as available in NHSBT database).

(median 28 years compared to 44 years; P < 0.0001), with
a lower girth and lower BMI (P < 0.0001), and fewer cere-
brovascular accidents as a cause of death (P < 0.0001).

Centre variations

1177 (55%) of the 2145 transplants undertaken during the
study period were accepted and transplanted on the first
offer by the centre at the top of the offering sequence. The
remaining 968 (45%) pancreases were accepted and trans-
planted after a median of three offers (interquartile range
2-5) with no differences between DBD and DCD.

The percentage of offers transplanted by each centre
according to the ranking in the offering sequence is
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shown in Figs 2 and 3 for DBD and DCD donors,
respectively. For DBD, all centres accepted and trans-
planted more pancreases when offered the organ first
(range 10-28%) compared with those organs offered on
second or subsequent offers. Only one centre accepted
11% of the pancreases on the final offer (7th).

For DCD, all centres accepted and transplanted at least
one organ when offered the organ first, with the overall
transplantation rate when ranked first ranging from 2%
of offers at centres 3 and 6 to 14% at centre 4.

A comparison of the centre-specific reasons for dis-
carding organs that were subsequently transplanted else-
where revealed variations in the interpretation of donor
data, particularly with regards to the donor medical

Transplant International 2021; 34: 1306-1318
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Table 2. Reasons for nonutilization of the pancreases retrieved in the UK (2005-2015; detailed reasons for clinical and
medical unsuitability provided for all organs as available in NHSBT database).

DBD DCD Total
Reason for nonutilization of retrieved pancreases N (%) N (%) N (%)
Organ unsuitable (clinical) 476 (43.6) 132 (43.3) 608 (43.6)
Fatty organ 271 (19.41)
Damage 145 (10.39)
Cold ischaemia 102 (7.31)
Poor perfusion 37 (2.65)
Poor function 26 (1.86)
Unsuitable for transplant 11 (0.79)
HLA/ABO type 8 (0.57)
Too small 4 (0.29)
Warm ischaemia 2 (0.14)
Fibrosis 1 (0.07)
Contamination 1(0.07)
Donor unsuitable (medical) 194 (17.8) 52 (17.1) 246 (17.6)
Anatomy 102 (7.31)
Past history 72 (5.16)
Tumour 22 (1.58)
Other disease 15 (1.07)
Medical reason 13 (0.93)
Cross-match positive 8 (0.57)
Cause of death 5 (0.36)
Virology 4 (0.29)
Infection 4 (0.29)
Medication 1 (0.07)
Unsuitable for islets 193 (17.7) 46 (15.1) 239 (17.1)
Other 130 (11.9) 42 (13.8) 172 (12.3)
Donor age 30 (2.8) 9 (3.0) 39 (2.8)
Research after discard 24 (2.2) 11 (3.6) 35 (2.5)
Recipient 26 (2.4) 2 (0.7) 28 (2.0)
Logistics 8 (0.7) 8(2.6) 16 (1.2)
Donor unsuitable (nonmedical) 8 (0.7) 3(1.0) 11 (0.8)
Not reported 2 (0.2) 0 (0.0) 2 (0.1)
Total 1091 305 1396

history and organ quality assessment (Table 5). As cen-
tres provide multiple reasons for discarding an offer,
this analysis focussed only on the primary reason for
discard. For the organs that were eventually trans-
planted, 26% of offers were discarded during the offer-
ing sequence for donor-related medical reasons and
13.7% for organ-related clinical reasons.

A subgroup analysis of the first graft offer to a named
patient, which was subsequently transplanted as a SPK
or solitary pancreas (SPT) transplant, between 1 Decem-
ber 2010 and 31 December 2015, after the introduction
of the NPAS showed significant differences in discard
rates between centres. The discard rates ranged from
30.2% to 79.7% for DBD and from 3.2% to 77.8% for
DCD (chi-square P-value <0.001 for both DBD and
DCD). The discard rates for the first offer of a pancreas
that was subsequently transplanted in a different centre

Transplant International 2021; 34: 1306-1318
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varied between 18.9% and 77.2%, with no correlation
with centre volume (Table 6). The reasons for discard-
ing first offers of a DBD and DCD organ in each centre
are summarized in Tables S1 and S2.

The variations in acceptance were not correlated with a
statistically significant difference in the five-year graft sur-
vival for SPK transplants according to the ranking of
acceptance in the offering sequence (Log-rank P-value =
0.5, data shown in Table S3).

Impact of the new National Pancreas Allocation
Scheme

A logistic regression model showed no statistically sig-
nificant difference in the proportion of retrieved and
transplanted pancreases before and after the introduc-
tion of the NPAS (1 January 2005-30 November 2010

1311



Cornateanu et al.

(40I) UeIP3IN

(%9) 6 (%9) S (%S) ¥ (%) LE ewnen Jaylio

(%6) 9 (%CL) B_ (%01) mw_ (%) 85 V1Y

(%97) NNN (%¢2) 00¢ (%V2) ey (%61) 19 SNoaue||9dSIN

(%6S) 905 (%79) 9.5 1000 0> (%19) 2801 (%04) mmm VAD
Uiesp Jo asned Jouoq

8 Ll 14 9l umouun

(%£6) 178 (%L6) /88 (%.6) 80LL (%96) 96/ ON

(%€) ¢ (%€) v¢ 600 (%€) 8Y (%) €€ SOA
°9SeasIp JejndseAciple’)

9l Ll €€ 9l umouun

(%16) ¥9L (%€6) 88 (%¢6) 719l (%98) 9l ON

(%6) €L (%1) €9 1000 0> (%8) 9¢€1 (%PL) €LL SOA
osnge |oyod|e 1sed

9l 9¢ 17 6l umouun

(%16) 9L (%€6) 9€8 (%16) €451 (%¢6) LSL ON

(%Ll) ¥ (%£) 99 G0 (%6) 091 (%8) 69 SOA
asnge bnup 1sed

L 9l 4 8 umouun

(%9Y) €6€ (%089) ¥Sv (%8Y) LV8 (%SP) 9L€ ON

(%PS) €S¥ (%05) 85Y ZLo (%2S) L16 (%GS) L9V SOA
19X 0WS 1sed
(6629120 9 MN 09z m L0 v mN 1000°0> 09z m 12) S mm (8LT-1'€0) ¥'ST #(;W/6) IINg Jouoq
(€6-84) S (€6794) ¥ 1000°0> (€6-LL) S (001—28) 76 #(Wd) yuib Jouoq
(Lvv2) 8 Or—v2) L 1000 0> (Lrv0) L (7S—9€) L¥ «(1eak) abe Jouoq
(SLL =N) (6¥C = N) oN|eA-d (t9€ = N) (6¥7C = N) d|qeleA

19440 1uanbasgns J3J40 1sU1} pajue(dsuel | pa1ue|dsuel) 10N

uo pajuejdsuel)

uo pajue|dsuel)

"19440 1uaNbISgNS 10 U940 1S4} UO pajue|dsuel} suebio usaMISq uosliedwod pue (sdnosb pajue|dsuely Jou

pue pajue|dsuel} ayl Usam1aq aduediIubIS [BDISIIELS JO anjea-d) papJedsip pue pajue|dsuel) suebio Usamaq uosedwod sdisualdeIeyd Jouod ggd “€ djqel

Transplant International 2021; 34: 1306-1318

© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd

1312



Pancreas utilization in the UK

(40I) UeIP3IN

(%6) (%1) 8 (%8) 8 (%9) €1 ewnen Ja3ylo
(%S1) (%91) 0 (%91) £ (%6) €2 V1Y
(%SY) ¢ (%L1) NE (%2P) E_ (%L€) 16 SNoaue||9dSIN
(%1€) (%9€) 6 1000 (%¥€) Gl (%6v) 2l VAD
Uiesp Jo asned Jouoq

Gl Sl 8 umoudun

(%96) OLL (%96) 7T (%96) veE (%€6) £7C ON

(%) G (%) 0l S0°0 (%) Sl (%) 8l SOA
oSeasIp JejndseAciple’)

z Ll €l 0l umouun

(%06) 201 (%06) Sl (%06) L€ (%68) Tl ON

(%01) L (%01) € 050 (%0L) ¥ (%L1) L SOA
osnge |oyod|e 1sed

€ 81 ¥4 ol umouun

(%€9) € (%06) 60¢ (%88) C0¢ (%6) 6le ON

(%L1) 6 (%01) ¢ 910 (%2l) | (%8) 0 SOA
asnge bnup 1sed

% 4 9l q umouun

(%19) £ (%19) 621 (%€9) 981 (%19) vzl ON

(%6V) 7S (%9%) 801 050 (%LP) 291 (%6V) 0Tl SOA
19X 0WS 1sed
(r's¢=°00) L€ (L'GZ=£°00) L€ 100°0> (1'62-5°00) L'€T (L°LT-1°T) L1 W/ |INg Jouod
(06-G4) S8 (06—92) 28 100'0> (06—92) €8 (001-t8) 26 «(Wd) yuib Jouoq
(L61) 8¢ (E702) 6C 100°0> (Z7—02) 8¢ (LS—LE) v +(1e3A) abe Jouog
(SLL =N) (6YC = N) oN|eA-d (r9€ = N) (6YC = N) d|qeleA

19440 1uanbasgns JEINRISTN paluejdsuel| palue|dsuel) 10N

uo pajuejdsuel)

uo pajue|dsuel)

"19440 1uaNbISgNS 10 U940 1S4} UO pajue|dsuel} suebio usaMISq uosliedwod pue (sdnosb pajue|dsuely Jou

pue pajue|dsuel} ayl Usam1aq aduediIubIS [BDISIIELS JO anjea-d) papJedsip pue pajue|dsuel) suebio Usamaq uosedwod sdisualdeIeyd Jouop @OAd & dlqel

1313

Transplant International 2021; 34: 1306-1318

© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd



Cornateanu et al.

30
25 ﬂ n
20 A
0 B offer 1 used %
H ﬂ B Offer 2 used %
15 - ﬂ OOffer 3 used %
W B B Offer 4 used %
H
‘ B offer 5 used %
10 - H
— O Offer 6 used %
™
I M O offer 7 used %
T Ul
| T L!ll Nl O B
B 11
0
Centre 5 Centre 7 Centre 1 Centre 3 Centre 4 Centre 2 Centre 6 Centre 8
I I I
High Volume Medium Volume Low Volume

Figure 2 Percentage of DBD organs offered and transplanted per centre according to the ranking in the offering sequence and centre
volume.

16 7

B Offer 1 used %
B Offer 2 used %
O offer 3 used %
B offer 4 used %
B offer 5 used %
O offer 6 used %

O0Offer 7 used %

Centre 5 Centre 7 Centre 1 Centre 3 Centre 4 Centre 2 Centre 6 Centre 8

I I |
High Volume Medium Volume Low Volume

Figure 3 Percentage of DBD organs offered and transplanted per centre according to the ranking in the offering sequence and centre
volume.

1314 Transplant International 2021; 34: 1306-1318
© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd



x
3 NN O~ N<—O
S|lo << mom o©oo
2 N N — — S
o =
LN —
Py q) —~ —~ A~ N N —~
N E |8 NN ©mS KNS
~|®8 | S d-d Sgo
v
Sl1E>28|lvw ot o~ -3
ez - —m ©~muw
Els | — &)
Ylov==
o
o —
@
- < = = = PPN —
mleg5 | O =ORN =
o |3 m SOoS omM=— O
21 4 o e Se £
L S ~ | —
© | = NN LN — ~N O O <t —
n|§2S|©® —— wov ™
o
Sgluo==2
~
b @
o c s s e s e
> S By s SWwe e
c | N5 - O©O9S oo- oo
s | o e e dee &g
~l528|o om owwo ~—ZJ
o) NS =~
— |52 I = @ -
o
sSl|lo==<
o}
= —
gl £
< = = e aas =
v o g wom weag o
@ = N o o N O — o
N o oee 2SS e
B3 5 N — M~ N < 0 Ln m
L3~ o~ NN N ~
2lE8
< qCJCUE’./
s |CE=
@
€ =
@
S
e =
& S = aa aaas ==
2l 5§ |8 ™Y o= K3
© > ¥ SO maoaan oo
Elm T =SS 288 ee
- S N NN O NOO O O— S
=12 32~ = N — o) C0 LN — =
clE2oR|—
r] GCJCUS_/
2|5 E=
@
38 —
[
S
I =
n S — —~ —~ o~ —~ —
c o) = N < DN © o
© > N O S=a oo
> o e Il ee
5 S N O ON VMO N — N
c 4—"00\0 —
zlge
S S E= )
2l = »
@
= e —~ —~ ~ —~ =
= 5 © Wi WeEYey ©
2|~5 o e Lge @& -
— L > I m 4
512 S|l To oo ~ '3 3D
SlEsE|® == SBb & R|g
o~ 9
v|luLE= =
= c
= c
. -
@
v c — —~ ~~ — Q
2 S ™~ ) Uy CONISRLD © ‘T
2 |in = 8 OO —m=— = ke
5 S S SS =2 o ]38
ol 25|l I o= o &
TIEER | == oY ¥ ;]| &
sl82=| - 2
SluLt = B
o o
n _
© w
5 © | L i S <
A O | O Q 5 c -
3 5| = 23 T o 4
o °ls5, 58 O vl A
. o|l 2=9%Y 25 .25 @
N = 58359 ) cEQx | 2
[} < L-ELLE chggqc_) S
=2 91l g ococcghsza~-—=]|S
2 @l cgccolaoanloxm|ce
© g 0EocccesS59850 (o
[ ol e | O [ala) O a0 o Z k| %

Transplant International 2021; 34: 1306-1318
© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd

Pancreas utilization in the UK

compared with 1 December 2010-31 December 2015)
after adjusting for donor characteristics (donor type,
donor age, donor BMI, donor cause of death, donor
girth, past smoker status, past drug abuse, past alcohol
abuse and past cardiovascular disease). However, this
had a favourable impact on islet transplantation with an
increase from 13 islet transplants in 2010/2011 to 30
islet transplants in 2011/2012.

Discard rates for ideal versus nonideal donor pancreas
offers

The number of ideal donor organs offered (defined as
age <40 years old, non-CVA as cause of death and BMI
<30 kg/m?) ranged between 16% and 26% of all donors
during the study period. The discard rates of ideal
organs offered and retrieved increased during the first
3 years of the study but remained constant thereafter.
In contrast, the rates of discard of nonideal donors
increased over time, averaging 46% in the last four
years of the study (Fig. 4).

The pancreas discard rate remains the highest amongst
all abdominal solid organs [5,18,19]. Despite significant
improvement in the outcomes of all types of pancreas
transplantation (SPK, PTA, Pancreas After Kidney)
[20], the number of pancreas transplants have decreased
dramatically in recent years. A number of factors may
have contributed to this discard rate including changes
in the donor demographics and increased utilization of
more marginal donors, which may not proceed to pan-
creas donation.

Despite a drive to increase the number of organs
considered for transplantation, by expanding utilization
criteria, the data presented herein show that in the UK,
only 31% of the organs offered have been retrieved and
transplanted. Organ utilization has decreased substan-
tially over the 11-year period of this study for DBD as
well as DCD. Significant sociodemographics and clinical
history differences were noted between the pancreases
transplanted and those discarded, indicating that there
has been little change in the clinical practice vis-a-vis
traditional risk factors such as cardiovascular disease,
smoking, BMI and donor age. Nevertheless, a recent UK
analysis reported encouraging results with carefully
selected controlled DCD pancreas transplantation, sug-
gesting that avoidance of cumulative risk factors can
lead to good clinical outcomes [21]. These data are in
keeping with the large international variation in
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Table 6. Centre variation in the discard rates of first offer of organs subsequently transplanted as an SPK or solitary
pancreas via the NPAS, 1 December 2010-31 December 2015 (high volume >300 cases; medium volume: 150-300

cases; low volume <150 cases).

DBD first DCD first
Centre offer offer Total first
(activity discarded discarded offer
volume) N (%) N (%) N (%)
5 (high) 6 (44.8) 48 (35.4) 144 (41.7)
7 (high) 283 (41.7) 53 (18.9) 336 (38.1)
1 (medium) 9 (63.8) 36 (19.4) 105 (48.6)
3 (medium) 124 (58.1) 14 (71.4) 138 (59.4)
4 (medium) 3 (30.2) 31 (3.2) 74 (18.9)
2 (low) 1 (38.7) 28 (39.3) 59 (39.0)
6 (low) 0 (56.7) 9 (77.8) 39 (61.5)
8 (low) 123 (79.7) 13 (53.9) 136 (77.2)
Total 799 (52.2) 232 (30.2) 1031

—o—% organs offered as ideal

—&—% Non-ideal organs discarded

100

80

%

40

20 |

% ldeal organs discarded

2005 2006 2007 2008 2009

2010 2011 2012 2013 2014 2015

Figure 4 Comparative annual discard rates between ideal and nonideal grafts. (Ideal grafts defined as <40 years of age, non-CVA cause of

death and BMI <30); (@) -
organs offered, retrieved and discarded.

acceptance of pancreases for transplantation, as well as
low utilization of DCD or older DBD donors [22], but
confirm that the increase in discard rates is primarily
driven by nonideal organs.

The new allocation scheme was specifically designed
to provide a layer of selectivity of donors offered pri-
marily for whole organ or for islets according to the
BMI (<30 for whole organ first and >30 for islets first)
to avoid wasting organs that would otherwise be unsuit-
able for solid organ transplantation. Despite that, 38%
of the organs that were retrieved were eventually dis-
carded.

70% of the organs retrieved were discarded either
because of a fatty appearance of the graft or retrieval

1316

% organs offered and classed as ideal; (i) — % ideal organs offered, retrieved and discarded; (&) —

% nonideal

damage [9]. The assessment of fatty infiltration of the
pancreas is rather subjective and difficult to standardize
in terms of distribution and degree of infiltration of the
graft. However, retrieval damage can be mitigated by an
experienced retrieval team with good appreciation of
the complex pancreatic anatomy [14]. The national
organ retrieval service in the UK with teams led by cer-
tified and competent surgeons in multi-organ retrieval
based in either liver or pancreas transplant centres has
been established and developed to mitigate against
organ discards which may be because of lack of organ
retrieval team experience.

To improve the assessment of organs at retrieval, in

the UK, an ‘always explant policy’ has been
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implemented, supported by images of the pancreas
focussing on vascular anatomy, parenchymal structure,
duodenal integrity and the presence of any retrieval
injuries [23]. This policy allows a better assessment of
organs at the point of retrieval and hopefully will
reduce the discard rates further. The effect of the policy,
which was implemented after this study ended, requires
further examination.

This study was able to detail the complex reasons [24]
for discard and identified centre specific variation as well
as inconsistencies in the reasons for discarding the same
organ. In this study, 45% of organs have been turned
down by at least one centre before being eventually
transplanted. The donor characteristics of organs trans-
planted on the 1st offer and those transplanted on a sub-
sequent offer were comparable, suggesting that other
reasons such as lack of suitable patients on the waiting
list or recipient condition may play a role in the individ-
ual decisions. Furthermore, the centre variations identi-
fied in this study appear not to correlate with centre
volume. It is important to note that organs accepted
later in the offering sequence achieve comparable out-
comes suggesting that a number of grafts should be
transplanted by all centres avoiding unnecessary dis-
cards. To ensure consistency in practice and results, cen-
tre performance is monitored and reported as funnel
plots. These are reviewed regularly by the Pancreas Advi-
sory Group of NHSBT and investigative action is taken
if required. In addition, transplant outcomes are moni-
tored using CUSUM plots that allow activity to be mon-
itored against national performance.

In 2010, the UK introduced a new offering system,
which is unique in so far that it combines the allocation
of organs to either solid organ pancreas transplantation
or islet transplantation. A comparison of utilization
before and after the introduction of the scheme did not
show an improvement in the utilization of organs for
solid pancreas transplant. However, the utilization of
the grafts offered initially for solid organ transplantation
that was subsequently accepted for islet transplantation
has not been investigated.

This study spans an 11-year period during which a
number of significant changes occurred, including
changes in the donor demographics, an increased reli-
ance on DCD donors in the UK as well as the introduc-
tion of a new pancreas offering scheme. Although many
of the findings appear consistent over time, it is possible
that this analysis does not capture all the nuances of

Transplant International 2021; 34: 1306-1318
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organ discard and in particular the reasons for it. Nev-
ertheless, this study highlights the need for an accurate
recording of these reasons and further analyses of clini-
cal practice and centre variations.

In summary, despite an increased offering of pan-
creases for transplantation,
remained persistently low. The excellent clinical results
achieved suggest that there is scope to increase organ
utilization and reduce the number of organs that are
perhaps discarded unnecessarily.

With a limited acceptable ischaemic time from the
point of retrieval to implantation, an accurate pancreas
assessment at the time of retrieval could minimize the
discard rates, allow timely decisions about suitability for
solid organ transplantation and avoid unnecessary ship-
ment of organs. The unique offering scheme in the UK
provides the ideal opportunity to maximize organ uti-
lization by transferring organs not suitable for solid
organ transplantation to islet isolation programmes.

utilization rates have
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Figure S1. Annual number of pancreas offers and
transplants in the UK (2005-2015).

Table S1. Reasons for discarding the first offer of a
subsequently transplanted DBD organ, by centre.

Table S2. Reasons for discarding the first offer of a
subsequently transplanted DCD organ, by centre.

Table S3. Five year graft survival following whole
organ pancreas transplant (SPK or solitary pancreas
transplant) between 1 January 2005 and 31 December
2015, according to the ranking of the offer acceptance.

1317



Cornateanu et al.

. Dholakia S, Royston E, Quiroga I,
et al. The rise and potential fall of pan-
creas transplantation. Br Med Bull
2017; 124: 171.

. Dean PG, Kukla A, Stegall MD, Kudva
YC. Pancreas transplantation. BM]J
2017; 357: j1321.

. Barlow AD, Saeb-Parsy K, Watson
CJE. An analysis of the survival out-
comes of simultaneous pancreas and
kidney transplantation compared to
live donor kidney transplantation in
patients with type 1 diabetes: a UK
Transplant Registry study. Transpl Int
2017; 30: 884.

. Venkatanarasimhamoorthy VS, Barlow
AD. Simultaneous pancreas-kidney
transplantation versus living donor
kidney transplantation alone: an
outcome-driven choice? Curr Diabetes
Rep 2018; 18: 67.

. NHS Blood and Transplant. National
Organ Retrieval Service Annual Report.
https://www.odt.nhs.uk/statistics-and-
reports/annual-national-organ-retrieva
l-service-report/.

. Loss J, Drewitz KP, Schlitt HJ, Loss M.
Accept or refuse? Factors influencing
the decision-making of transplant sur-
geons who are offered a pancreas:
results of a qualitative study. BMC
Surg 2013; 13: 47.

. Shapey IM, Summers A, Augustine T,
Rutter MK, van Dellen D. Pancreas
transplantation: the donor’s side of the
story. BMJ 2017; 358: j3784.

. Blok JJ, Kopp WH, Verhagen M]J,
et al. The value of PDRI and P-PASS
as predictors of outcome after pancreas
transplantation in a large European

1318

10.

11.

12.

13.

14.

15.

pancreas transplantation center. Pan-
creas 2016; 45: 331.

Ausania F, Drage M, Manas D, Cal-
laghan CJ. A registry analysis of dam-
age to the deceased donor pancreas
during procurement. Am ] Transplant
2015; 15: 2955.

van Dellen D, Worthington J, Mitu-
Pretorian OM, et al. Mortality in
diabetes: pancreas transplantation is
associated with significant survival
benefit. Nephrol Dial Transplant 2013;
28: 1315.

Hudson A, Bradbury L, Johnson R,
et al. The UK pancreas allocation
scheme for whole organ and islet
transplantation. Am | Transplant 2015;
15: 2443.

NHS Blood and Transplant. Pancreas
transplant allocation policy. http://
www.odt.nhs.uk/transplantation/tools-
policies-and-guidance/policies-and-
guidance/.

Johnson RJ, Bradbury LL, Martin K,
Neuberger J. Organ donation and
transplantation in the UK-the last dec-
ade: a report from the UK national
transplant  registry.  Transplantation
2014; 97(Suppl 1): SI.

Maglione M, Ploeg RJ, Friend PJ.
Donor risk factors, retrieval technique,
preservation and ischemia/reperfusion
injury in pancreas transplantation.
Curr Opin Organ Transplant 2013; 18:
83.

Garonzik-Wang  JM, James NT,
Weatherspoon KC, et al. The aggres-
sive phenotype: center-level patterns in
the utilization of suboptimal kidneys.
Am ] Transplant 2012; 12: 400.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Garonzik-Wang JM, James NT, Arendonk
KJV, et al. The aggressive phenotype revis-
ited: utilization of higher-risk liver allo-
grafts. Am J Transplant 2013; 13: 936.
NHS Blood and Transplant. Clinical
contraindications to approaching fami-
lies for possible organ donation.
https://www.odt.nhs.uk/transplanta
tion/tools-policies-and-guidance/policie
s-and-guidance/.

Branger P, Samuel U. Eurotransplant
International ~ Foundation = Annual
Report. https://www.eurotransplant.
org/statistics/annual-report/.

Fridell JA, Stratta RJ. Expanding the
pancreas donor pool. Curr Transplant
Rep 2014; 1: 100.

Kandaswamy R, Skeans MA, Gustafson
SK, et al. OPTN/SRTR 2013 annual
data report: pancreas. Am ] Transplant
2015; 15(Suppl 2): 1.

Muthusamy AS, Mumford L, Hudson
A, Fuggle SV, Friend PJ. Pancreas
transplantation from donors after cir-
culatory death from the United King-
dom. Am J Transplant 2012; 12: 2150.
Perosa M, Boggi U, Cantarovich D,
Robertson P. Pancreas transplantation
outside the USA: an update. Curr Opin
Organ Transplant 2011; 16: 135.
Zalewska K, Ploeg R. National stan-
dards for organ retrieval from deceased
donors. 15 February, 2020. https://
www.odt.nhs.uk/retrieval/policies-and-
nors-reports/.

Andreoni KA, Brayman KL, Guidinger
MK, Sommers CM, Sung RS. Kidney
and pancreas transplantation in the
United States, 1996-2005. Am ] Trans-
plant 2007; 7(5 Pt 2): 1359.

Transplant International 2021; 34: 1306-1318
© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd


https://www.odt.nhs.uk/statistics-and-reports/annual-national-organ-retrieval-service-report/
https://www.odt.nhs.uk/statistics-and-reports/annual-national-organ-retrieval-service-report/
https://www.odt.nhs.uk/statistics-and-reports/annual-national-organ-retrieval-service-report/
http://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/policies-and-guidance/
http://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/policies-and-guidance/
http://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/policies-and-guidance/
http://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/policies-and-guidance/
https://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/policies-and-guidance/
https://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/policies-and-guidance/
https://www.odt.nhs.uk/transplantation/tools-policies-and-guidance/policies-and-guidance/
https://www.eurotransplant.org/statistics/annual-report/
https://www.eurotransplant.org/statistics/annual-report/
https://www.odt.nhs.uk/retrieval/policies-and-nors-reports/
https://www.odt.nhs.uk/retrieval/policies-and-nors-reports/
https://www.odt.nhs.uk/retrieval/policies-and-nors-reports/

