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Abstract

Islet transplantation is a minimally invasive B-cell replacement strategy. Islet transplantation
is a reimbursed treatment in Norway. Here we summarize the cost and clinical outcome of
31 islet transplantations performed at Oslo University Hospital (OUS) from Januray 2010 -
June 2015. Patients were retrospectively divided into 3 groups. 13 patients received either
one or two islet transplantation alone (ITA), while 5 patients received islet transplantation
after previous solid organ transplantation. For the group receiving 2 ITA, Kaplan-Meier
estimates show an insulin independence of 20% more than 4 years after their last
transplantation. An estimated 70% maintain at least partial graft function, defined as fasting
C-peptide >0.1 nmol/L, and 47% maintain a HbAlc below 6.5% or 2 percent points lower
than before ITA. For all groups combined we estimate that 44% of the patients have a 50%
reduction in insulin requirement 4 years after the initial islet transplantation. The average
cost for an islet transplantation procedure was 347 297 + 60 588 NOK, or 35 424 + 6182
EUR, of which isolation expenses represent 34%. We hereby add to the common pool of
growing experience with islet transplantation, and also describe the cost of the treatment at

our center.
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Introduction

Islet transplantation is a minimally invasive B-cell replacement strategy for type 1 diabetic
patients, improving glycemic control and decreasing hypoglycemic episodes [1]. Compared
to solid organ transplantation, islet transplantation offers a less invasive alternative with
shorter hospitalization, lowered risk of infections, and fewer re-operations [2]. Outcome
after allogenic islets transplantation for patients with type 1 diabetes has continually
improved since the introduction of the Edmonton Protocol in 2000 [3][4]. While only 10% of
the original Edmonton cohort remained insulin independent after 5 years, Bellin et al
recently reported insulin independence rates as high as 50% 5 years after transplantation
[5][6]. Although multiple transplantations often are required to reach insulin independence,
single donor islet transplantations with long-term insulin independence can be achieved [7].
Even though not all patients reach and maintain insulin independence, partial graft function
can still affect the disease burden by reducing hypoglycemic episodes and the frequency of

blood glucose measurements, thereby improving health related quality of life [8].

In addition to efficacy, cost is an important aspect of any new treatment modality. The
Swiss-French Consortium GRAGIL has estimated the cost of an islet transplantation
treatment to 77 745 EUR in 2004 [9]. This estimate includes one year follow-up, and covers
multiple transplantations when needed, as well as the price for failed isolation attempts.
Moassesfar et al. recently published a comparison between islet and pancreas
transplantation at the University of California San Francisco (UCSF), and found the price of a
single islet transplantation to be 99 194 USD. The final mean cost per patient was reported
to 138 872 USD, comparable to the 134 748 USD for a whole organ pancreas transplantation

[10]. Gerber et al. compared kidney transplanted patients receiving islet transplantations
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with matched patients receiving intensified insulin therapy, and found islet transplantation
to be cost neutral after 15 years [11]. Beckwith et al. estimated that islet transplantation
becomes cost saving after 9-10 years in the setting of islet transplantation alone (ITA) [12].

Islet transplantation is a reimbursed treatment in Norway.

In this report we describe the cost of 31 islet transplantations, and outcome in 18 patients
transplanted at OUS in the period January 2010 - June 2015. The aim of this study is to
provide the cost and outcome of the complete islet transplantation program in Norway

during the study period.

Patients and methods

Islet recipients

A total of 19 patients received 31 islet transplantations between January 2010 and June
2015 at OUS. As part of the Nordic Network for Clinical Islet Transplantation, our center at
Oslo University Hospital (OUS) receives islet preparations from Rudbeck laboratory, Uppsala
University Hospital in Sweden. OUS established a Good Manufacturing Practice (GMP)
facility for islet isolation in 2013. Islets preparations were prepared at either the Uppsala
facility in Sweden (n=26) or the OUS facility in Norway (n=5). Mean IEQ for transplanted
preparations were comparable; 374 229+131 557 IEQ from Uppsala, 367 487+77 135 IEQ
from Oslo. Data was retrospectively analyzed from patient medical records, adhering to OUS
guidelines for consent and privacy. All patients were transplanted on the indication of
“brittle” type 1 diabetes, i.e., difficulty in controlling blood glucose and frequent

hypoglycemic episodes despite optimal conventional therapy. The recipients were
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retrospectively divided into 3 groups. Group | — patients receiving a single ITA (n=3), group
— patients receiving 2 separate ITA (n=10), and group lll — patients receiving one (n=4) or
two (n=1) islet transplantations after previous organ transplantation (n=5). All patients in
group | were offered whole organ pancreas transplantation after a single ITA. Patients in
group Il who did not reach insulin independence within 3 months after their first ITA were
offered a second transplantation. Group lll consists of a heterogeneous population where
patients have previously received kidney, pancreas, or kidney and pancreas transplants
10.0£7.1 years prior to islet transplantation. All recipients were confirmed C-peptide
negative prior to islet transplantation. Characteristically, the patients in group Il were all
immunosuppressed prior to their first islet transplantation. A single patient receiving 2 ITA
in the study period was excluded from the outcome part of this paper as the patient had
received 3 ITA prior to the study period, and thus did not fit in group I-lll. The procedures
were however included in the cost analysis. The patient had partial graft function with C-
peptide positivity throughout the study period. Mean follow-up time for the patients

included in the outcome part of this study was 32.2 +17.4 months.

Islet isolation and transplantation

Human pancreata were obtained from brain-dead donors through organ allocation in the
Nordic Network for Clinical Islet Transplantation. The organs were either transported to the
Rudbeck laboratory at Uppsala University Hospital in Sweden, or to the Department for
Cellular Therapies at OUS in Norway for processing. The islets were isolated and stored prior
to transplantation using a previously described method of enzymatic and mechanical
digestion before COBE separation [13]. Isolated islets were transported to OUS in a

transfusion bag and transplanted by portal vein infusion after ultrasound guided portal vein
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catheterization [14]. Islet transfusions were accompanied with 5000 IU heparin, except in 4
patients where heparin was replaced with low molecular weight dextrane sulphate (LMW-
DS) as part of a study (ClinicalTrials.gov Identifier: NCT00789308). After transplantation all
patients received low molecular weight heparin for 7 days. The patients following the
Clinical Islet Consortium protocol (n=9) were administered 3000 IU enoxaparin sodium twice
daily while patients not on this protocol (n=9) were administered 7500 IU dalteparin sodium
twice daily. All transplantations were followed by i.v. insulin infusion for 2 to 5 days as
needed, with frequent capillary blood glucose measurements to ensure blood glucose
between 4-8 mmol/L. After discharge from the hospital, clinicians followed up the patients

at OUS weekly the first month, then after 2.5 months, 6 months, and then yearly.

For Kaplan-Meier analysis of graft function, patients were censored by time at the end of
the study period, if they received a solid organ pancreas transplantation with a functioning
islet graft, if they left follow-up at our hospital with a functioning islet graft, or if they
decided to stop taking the prescribed immunosuppressive treatment with a functioning islet
graft. Graft failure was determined by repeated C-peptide measurements < 0.1nmol/L. For
analysis of HbA1lc, 2 repeated measurements above pre transplantation levels or above
6.5% or 2 percentage points drop were noted as events. For graphs of mean HbAl1c and
insulin use, mean values from the first islet transplantation until leaving the islet program or

end of the study period were plotted.

Hospitalization and isolation costs

Cost was estimated based on clinical pathways identified through the hospital patient
administrative systems for the 31 islet transplantation procedures performed in the study

period. Cost estimates represent the hospital’s total cost based on account numbers of Dec.
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31°'2013. Costs were calculated by a two-step procedure. First, unit costs for healthcare
personnel (i.e. a nursing hour), procedures and items were calculated along each clinical
pathway. Unit costs included overhead costs. Second, the unit cost was multiplied by the
patient’s length of hospital stay at different stages of the clinical pathway, or by the number
of items used, then summarized to obtain the total patient cost. For a detailed description

of methods, see Mishra et al. 2010 [15].

Hospitalization costs were calculated for the following periods: i) Pre-transplantation was
defined as the time from the patients were admitted to hospital to procedure. ii) Procedure
period was from time of transplantation procedure to admission to the transplantation
ward, and include intraportal catheterization by the intervention radiologist and the islet
infusion procedure. iii) The post procedural period was from admission to the
transplantation ward to discharge date. iv) The follow-up period was defined as the date of
discharge to the end of June 2015 and included any cost associated with complications of
transplantation as well as scheduled and unscheduled follow up. In addition to
hospitalization, the cost of pancreas organ procurement and islet preparation was
estimated. Mean cost for organ procurement was calculated based on the total cost of
transport, procurement teams, transplantation coordinators, and supplies, divided by

number of procured organs.

The cost evaluation was undertaken from the islet transplantation centre’s perspective, so
that costs from outside the hospital (admission to other hospitals, primary care
consultations, maintenance immunosuppression while not in the hospital etc.) were not

included. All costs were inflated to 2015 prices by the consumer price index.

Statistical analysis
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Summarized data are expressed as mean * SD, unless stated otherwise. GraphPad Prism 6.1
(GraphPad Software, San Diego, CA, USA) was used for statistical analysis, Kaplan-Meier
survival estimates and survival curves, as well as data presentation. Comparisons were

performed using Student’s t-test. A p value <0.05 was considered statistically significant.

Results:

Donor and recipient characteristics

Donor characteristics for the isolated islets, divided into their respective groups, are
represented in table 1. The differences in age, body mass index (BMI), cold ischemia time
(CIT), purity, and time between transplantations did not reach significance. The total islet
mass transplanted in group Il was significantly higher compared to group | and Il (p=0.007
and p=0.005). Recipient characteristics are shown in table 2. The differences in age (at first
islet transplantation) and diabetes duration were significantly different in group Il
compared to group Il (p=0.02 and p=0.002). Differences in BMI, HbAlc, and pre-
transplantation insulin use did not reach significance. Of the transplantation recipients, 76%
had documented various degrees of retinopathy prior to the first islet transplantation. In
addition, 40% of patients in group Il had documented neuropathy, and 80% of patients in

group Il had documented nephropathy or renal failure.

Recipient antibodies

We found no increase in panel reactive antibody (PRA) screening in any of our patients in
any of the groups, measured 11.6+£8.8 months after their first islet transplantation. Two

patients (one in group | and one in group lll) had a PRA >20% prior to their first islet
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transplantation, and remained on the same level after the procedure. In group |, one patient
showed persistent human leukocyte antigen (HLA) antibodies measured by Luminex 1
month after ITA. In group Il, one patient had a transient appearance of HLA antibodies 7
months after ITA, while two patients with already present low levels of HLA antibodies
displayed an increase of antibodies 4-6 months after ITA. In group lll, two patients were
positive for HLA antibodies prior to islet transplantation, and one of these patients had an

increase 1 month after the procedure.

Medication

Induction therapy for the first ITA in group | and Il was achieved by anti-thymocyte globulin
(ATG) in combination with etanercept in 11/13 patients. A single patient in group | received
intravenous immunoglobulin (1VIg) in addition to ATG and etanercept, and a single patient in
group Il received basiliximab alone. For their second ITA, 9/10 of group |l patients received
basiliximab in combination with etanercept. Group lll received a heterogeneous
combination based on their previous immunosuppression regimen, either basiliximab or
ATG in different combinations with etanercept and prednisolone (Fig. 1A). For maintenance
therapy, most of the patients in group | and Il received a combination of a calceneurin
inhibitor and sirolimus, while the preferred regimen in group Ill was a calceneurin inhibitor
and mycophenolate mofetil (Fig. 1B). Patients following the Clinical Islet Consortium
protocol (n=9) receiving ATG were given a total of 6mg/kg, administered as 0.5 mg/kg on
day -2, 1.0 mg/kg on day -1, then 1.5mg/kg on day 0, 1, and 2, and Tacrolimus with target of
10-12 ng/ml day 1-90, 8-10 ng/ml month 3-6, and 6-8 ng/ml after 6 months. Patients not on
this protocol (n=9) receiving ATG were given 2.5 mg/kg on day -1 with further doses

dependant on T-cell levels with a target of <0.050x10° cells/liter until day 10, and Tacrolimus
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with at target of 10-12 ng/ml day 1-90, then 7-10 ng/ml after 3 months. All patients
receiving Sirolimus had a target of 10-15 ng/ml day 7-90, and 7-10 ng/ml after this,
Etanercept was given as 50 mg day 0, then 25 mg day 3, 7, and 10, Simulect as 20mg day 0

and 4, and MMF as 1g twice daily.

Graft function

Insulin independence was defined as C-peptide positivity and HbAlc <7% without use of
exogenous insulin. None of the patients in group | reached insulin independence. Insulin
independence was achieved by 40% of the patients in group Il and Ill. One patient in group
Il achieved insulin independence after a single islet transplantation. Kaplan-Meier estimates

show 20% insulin independence 4 years after the initial ITA in group Il (Fig. 2A).

Defining partial function as fasting or stimulated C-peptide >0.1 nmol/L, we find that all
patients in all groups reached at least partial graft function immediately after
transplantation. While we observe complete graft failure in group | by month 20, we
estimate a partial graft function or better in 70% of patients in group Il at 4 years after first
ITA. In group Il we estimated 75% partial function at 32 months after the first islet
transplantation (Fig. 2B). Mean recorded HbAlc and insulin use is shown in fig. 2 C-D. Of the
patients with recorded Clarke score in group Il, mean score prior to transplantation was
5.3+1.1 (n=7), while 3 and 6 months after first ITA the score was 4.0+1.3 (n=7) and 2.3%+1.5

(n=4) subsequently.
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Hyperglycemia and insulin use

Although insulin independence was not reached by all patients, partial graft function still
alters the daily excursions in plasma glucose as well as the average glycemic control. All
patients, except 1 patient in each of the 3 groups, had HbAlc above 6.5 % prior to their first
islet transplantation. All patients in all groups obtained reduction in HbAlc after their first
islet transplantation. In group Il we estimate 59% of the patients achieve lower HbA1lc
compared to pre-transplantation levels more than 4 years after their first ITA (Fig. 3A).
Despite a mean HbAlc of 7.6% prior to transplantation, 90% of patients in group Il and
100% of patients in group lll achieved a HbAlc < 6.5% or a drop of more than 2 percent
points 1 year after their first islet transplantation. At 4 years we estimate 47% of the
patients in group Il retain HbAlc <6.5% or 2 percent points below their pre IAT levels (Fig.
3B). Moreover, insulin requirements were reduced in all patients after islet transplantation.
We stratified insulin reduction into i) any reduction in insulin dosage compared to before
transplantation, ii) more than 50% reduction, and iii) 100% reduction. In group Il we
estimate 75% reduced insulin requirement after 4 years, with 64% of patients achieving a
50% reduction (Fig. 3C). When we combine all 3 groups together, we find that all patients
experienced reduced insulin requirement after the first islet transplantation, and estimate
66% of all patients in the three groups required less insulin more than 4 years after their
first procedure. Finally, we estimate 46% of all patients reduce their insulin use by more

than 50% 4 years after their first islet transplantation (Fig. 3D).
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Adverse events

Prior to the islet transplantation procedure, we observed a single case of ATG anaphylaxis
requiring admission to the intensive care unit. This was resolved, and the patient received
the ITA as planned. Although we observed no periprocedural bleedings in our 31
procedures, we observed 1 case of periprocedural nausea, 2 cases of temporary headache,
and 2 cases of ATG related rash. After the procedure we observed 1 case of rejection where
solumedrol treatment recovered graft function. Related to the immunosuppressive
medication we observed 1 case of neutropenia, 1 infection related to toxic levels of
tacrolimus, and 1 patient decided to stop following the immunosuppressive regimen of
sirolimus and tacrolimus due to headache, diarrhea, stomach pain and nausea, leading to
graft failure. During follow-up, 8/19 of the patients had to alter their immunosuppressant
regimen due to drug related adverse effects such as headache, hair loss, periorbital edema,
leucopenia, abdominal pain and Gl symptomes, all of which were resolved by change in
medication. All of the 19 patients who received islet transplantations in the study period are

alive at the time of writing.

Cost of transplantation and isolation

Cost was estimated based on patient events recorded in the OUS patient administrative
system and included organ procurement, islet isolation, hospitalization and procedure, as
well as follow up for the 31 islet transplantation procedures performed in the study period.
The mean total transplantation cost was 347 297 + 60 588 NOK or 35 424 + 6 182 EUR. The
organ procurement represents 23% (80 000 NOK or 8 163 EUR) of the total cost and the islet
isolation process 34% (118 236 NOK or 12 065 EUR). The hospitalization cost account for

43% (149 061 NOK or 15 210 EUR) of the total cost. Analyzing the components of the
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hospitalization, we find pre-procedural hospitalization to represent 4% (14 878 NOK or 1
518 EUR), the procedure 7% (25 097 NOK or 2 560 EUR), post procedural hospitalization
17% (57 379 NOK or 5 855 EUR), and the follow up 15% (51 707 NOK or 5 276 EUR) of the

total islet transplantation cost (table 3).

Discussion

In this paper we report the cost and outcome of 31 islet transplantations in 19 patients
performed at OUS in the period January 2010 to June 2015. Due to a heterogeneous patient
population we retrospectively divided the recipients into 3 groups, with one patient not
fitting into any of these groups. The procedures of this patient was however included in the
cost analysis. Thus we here describe the entire islet transplantation activity at our center for

the study period.

Our rate of insulin independence is lower than the 50% at 5 years reported by Bellin et al [6]
or 29% recently reported in by the GRAGIL network, yet it seems in line with the 2013 UK
published 2 year insulin independence of 15% [16][17]. Comparing this to registry data of
677 islet transplantations, our rate of insulin independence in group Il and Il is more in line
with the results in the era 1999-2002, with 5 year insulin independence at 20% [4]. We have
mainly been using what has been described as “state of the art” immunosuppression of the
most recent era (2006-2010) with T cell depleting antibody (ATG) or IL-2 receptor antibody
(basiliximab) in combination with a TNF-a inhibitor (etanercept) for induction, and for
maintenance an mTOR inhibitor (sirolimus) or inosine monophosphate dehydrogenase

inhibitor (mycophenolate mofetil) in combination with a calcineurin inhibitor (tacrolimus)
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[18][19]. Several factors may explain the different outcome in our study compared to
others. In patient selection 4/10 of the patients in group Il had an insulin requirement above
0.7 U/kg/day, which has been associated with poorer outcome, and these patients are
excluded from receiving ITA in several of the cited centers [4][7]. Donor age has been shown
to influence outcome [20], and in groups Il and Il 14/28 donors were 50 years or older, with
6 of these 60 years or older, the oldest donor being 68 years old. Finally, in group I, 1/10
patients stopped taking the required immunosuppressant drugs leading to graft failure
before reaching insulin independence, 1/10 patients received a solid organ pancreas
transplantation as an option to a third ITA with a partially functioning islet graft, and 4/10
patients currently await their third ITA. Reaching optimal graft function in the short termis a
predictor for favorable long-term outcome, and the number of patients awaiting their third

transplantation could affect our long-term outcome in our study [21].

Insulin independence as a measurement of success is debated in islet transplantation. The
indication for islet transplantation is a state of brittle diabetes with severe difficulty in
controlling blood glucose, which results in frequent and severe hypoglycemic episodes.
Elimination of these hypoglycemic episodes with normalization of average glycemia should
be regarded as a positive outcome [16] [17][22]. Unfortunately, we do not have complete

follow-up data on hypoglycemic episodes in our patient population.

In our patients, partial graft function with C-peptide positivity was more frequent than
insulin independence. In order to describe the disease impact of our treatment, we
evaluated HbAlc and insulin use. We estimated HbAlc <6.5% or 2 percent points drop to be
46% at 4 years in group ll, similar to the CITR results of 50-60% in year 2-5 [4]. Islet

transplantation can be considered a low risk procedure, and adverse events in our study
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were mainly due to side-effects of immunosuppressants. Procedural complications have
been shown to impair long-term outcome, but we observed no such complications in our

patients [23].

When comparing our groups, group Il and Il appear to perform similarly, while group I, with
only 1 ITA, performed worse. This is noteworthy, because group lll received significantly
fewer islets than group Il (6035 IEQ/kg vs. 11431 IEQ/kg). Mean insulin use prior to
transplantation in group Il was 0.49 U/kg/day, compared to 0.63 U/kg/day in group Il, and
mean recipient age was 57 years in group lll, compared to 44 years in group Il. Both lower
initial insulin requirement and higher recipient age have been associated with improved
outcome [4]. Additionally, group Ill received immunosuppressive therapy prior to islet
transplantation because of previous solid organ transplantation. Deng et al. reported
possible favorable outcome in patients receiving islets after kidney (IAK) compared to ITA,
and Lablanche et al. recently reported on 24 IAT and 20 IAK and described 31.5% insulin
independence 60 months after the last islet transplantation in the IAK group, while the
number was 14% in the IAT group [24][16]. These factors combined may explain similarity in
results between group Il and Il despite lower IEQ transplanted in patients who received

solid organ transplantation prior to islet transplantation.

We found the mean cost of a single islet transplantation at our center to be 347 297 +

60 588 NOK or 35 424 + 6182 EUR. Cost analysis shows that the islet isolation process
represents 34% of the cost. Moassesfar et al. recently reported the cost estimate for a single
IAT at UCSF to be 99 194 USD, or 851 272 NOK [10]. Interestingly, they estimated isolation
cost in their GMP facility to be 37% (37 621 USD or 322 859 NOK) of the total cost, similar to

our 34% for the isolation. A previous cost analysis by the GRAGIL group estimated the cost
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for a single islet preparation to be 4 242 EUR or 39 926 NOK in 2004. However, our isolation
procedure is more similar to the UCSF isolation which is done in a GMP facility [9]. The cost
for islet isolation and infusion during simultaneous islet and kidney transplantation in Zurich
has been described 23 098 USD in 2015, or 198 224 NOK [11]. However, when considering
the isolation cost it is important to emphasize that we have only calculated the cost of a
single successful isolation. As the patients usually require a repeated islet infusion, and not
all islet isolations lead to clinical transplantation [9], the real cost for islet transplantation is
higher. The islet isolation process does therefore represent a significant potential for cost
reduction, and investigations into increasing the success rate and developing more efficient,
low-cost isolation techniques are ongoing [25][26]. It is also important to note that
isolations that fail to yield transplantation level amount of islets often result in human islets
available to research [27][28]. This is a favorable part of an islet program that should not be

ignored.

To summarize, we describe the cost and outcome of islet transplantation procedures
performed at OUS January 2010 to June 2015. We find insulin independence to be lower
than what should be expected, but partial graft function and disease impact seems to be in
line with achievements at other centers. Finally, we describe the cost of a single islet
transplantation at our center, and find the fraction spent on the isolation process to be one
third of the total cost. Further research into patient medication an islet isolation process can

improve outcome and reduce the cost of islet transplantation.
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Tables

Table 1: Donor characteristics.

Group Age BMI CIT Total islet mass  Purity Months
(IEQ/kg/patient) btw ITA
(years) (kg/m2)  (min) (%)

I-1ITA 50.7 £5.5  28.7+3.4 538 +213 4850 +359** 54.0£9.0 NA
II-2ITA 48.9+12.6 29.115.2 5061229 11431+2864 56.1+17.5 8.119.6
Il = Previous Tx 45.8 +14.1 28.2+4.2 3514157 5531 +1487** 445+8.1 4.0
ITA, islet transplantation alone; Tx, transplantation. Student t-test **p<0.01 compared to group II.
Table 2: Recipient characteristics.
Group n Age Diabetes Sex BMI HbAlc Insulin

duration

(years) (M/F) (kg/m2)  Pre-Tx pre-ITA
(Years)
(%) (units/kg/day)

I-1ITA 3 45.0 £5.6 38.0+5.7 2M/1F 222433 7.4+2.2 0.7410.12
II-2ITA 10 44.2+10.5 26.6%7.1 3M/7F  245+4.1 7.9+1.2 0.6310.21
Il = Previous Tx 5 57.0+7.6* 47.0£10.4** 1M/4F 24.0+1.3 7.8+1.3 0.49+10.24

ITA; islet transplantation alone, Tx; transplantation. Student t-test *p<0.05, **p<0.01 compared to group II.

This article is protected by copyright. All rights reserved.



Table 3: Average cost for a single islet transplantation procedure.

NOK EUR % of total

Total cost 347297 £60588 35424 +6182 -
Organ procurement 80 000 8163 23%
Islet isolation 118 236 12 065 34%
Sum hospitalization cost 149 061 15210 43%

- Pre procedure hospitalization 14 878 1518 4%

- Procedure 25097 2561 7%

- Post procedure hospitalization 57 379 5855 17%

- Follow up 51707 5267 15%

NOK; Norwegian kroner, EUR; Euro

Figure legend

Figure 1: Immunosuppression administered to islet recipients during their first and second
islet transplantation (Tx). Presented as parts of whole, each column represents the total
number of patients in each group (I - 1 ITA, Il — 2 ITA, lll — previous solid organ). For
induction (A) gray represents patients receiving basiliximab based therapy, black represents
anti-thymocyte globulin (ATG). For maintenance therapy (B) gray represents patients
receiving calcineurin inhibitor in combination with mycophenolate mofetil (MMF), black

represents calcineruin inhibitor with sirolimus.

Figure 2: Graft survival. Kaplan-Meier estimates for insulin independence (A) and partial
graft function (C-peptide >0.1 nmol/L) (B). Mean HbAlc % (C) and insulin use U/kg/day (D)
plotted against time. Dotted line group | (1 ITA), solid line group Il (2 ITA), dashed line group

Il (previous solid organ transplantation).

Figure 3: Diabetes impact. Kaplan-Meier estimates for HbAlc reduction compared to pre-
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transplantation levels (A), and HbAlc <6.5% or 2 percentage points lower than pre-
transplantation (B). Dotted line group | (1 ITA), solid line group Il (2 ITA), dashed line group
Il (previous solid organ transplantation). Estimates for insulin use for group Il (C) and in all
groups combined (D). Solid line indicates any reduction in insulin use compared to pre-
transplantation levels, dashed line a 50% or more reduction in insulin requirement, dotted

line a 100% reduction in insulin use.
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