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B Abstract

Currently, 25-30 pancreas transplantations per year are car-
ried out in type 1 diabetes (T1D) recipients residing in
Czech Republic. Most of the recipients are transplanted to-
gether with kidney allografts, but pancreas is also trans-
planted alone in selected patients with brittle diabetes. Since
2005, the Institute for Clinical and Experimental Medicine
(IKEM) islet transplant program was initiated as comple-
mentary therapeutic modality. The aim of this paper was to
analyze the transplant program at our clinical center, and to
examine the survival of recipients, and their pancreas, kid-
ney, and islet grafts. Patient and graft survival rates were
evaluated in the following three categories using Kaplan-
Meier test: simultaneous pancreas and kidney transplanta-
tion (SPKTx), pancreas transplantation alone (PTA), and
islet transplantation (ITx). Three hundred and ninety
SPKTX, 34 PTA and 44 1Tx were carried out between 1983
and 2010. One- and 5-year patient survival rates were 92 %

and 81% in SPKTX, respectively. In SPKTX, the 1-year sur-
vival rate of pancreas grafts was 78%, and the 5-year rate was
66%. Kidney graft survival rates were 89% and 79%, respec-
tively, after the same follow-up periods. In the PTA category,
recipient survivals were 100% after 1 year, and 92% after 3
years. 70% and 65% of pancreatic grafts were working prop-
erly at 1 and 3-year follow-ups, respectively. To date, we have
carried out 44 islet transplantations in 31 recipients. Islet
function (C-peptide > 0.2 ng/ml) was documented in 60% of
recipients after 12 months. So far, only 3 patients remained
free of exogenous insulin. While SPKTx is a well established
treatment for uremic T1D patients, ITx represents an emerg-
ing complementary treatment modality. The latter is espe-
cially suitable for high-risk recipients, but routine clinical
application is still hampered by the limited availability of us-
able organ transplants and viability of transplanted islets.

Keywords: pancreas transplantation - islet transplantation -
rabbit anti-thymocyte globulin - type 1 diabetes

Introduction

iabetes care in Czech Republic is organized
by specialized diabetes centers, which pro-
&%+ vide a wide range of therapeutic approaches,
including behavioral and dietary interventions,
prevention and treatment of vascular complica-
tion, advanced treatment of diabetic foot syn-
drome, and application of insulin pumps and con-
tinuous glucose sensors. Despite enormous efforts
to achieve near-normal blood glucose control, a
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significant number of diabetic subjects still pro-
gress to the stage of serious microvascular compli-
cations. To date, only transplant replacement of
the insulin-producing tissue can result in long-
term normalization of glucose metabolism.

In 1983, after an extensive experimental work,
pancreas transplantation became available to type
1 diabetic recipients with renal failure at the In-
stitute for Clinical and Experimental Medicine
(IKEM) in Prague, Czech Republic. The first series
of patients included type 1 diabetic subjects suffer-
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ing from end-stage diabetic nephropathy and very
poor prognosis on conservative therapy. In these
patients only a duct-occluded segment of the pan-
creas was transplanted simultaneously with the
kidney [1]. While insulin independence occurred in
most cases and continued for as long as 25 years
in some of them, severe early surgical complica-
tions were frequent, mostly caused by incomplete
duct occlusion or vascular thrombosis. With im-
proved immunosuppressive regimens and switch-
ing from segmental to whole organ transplanta-
tion, pancreas graft survival increased dramati-
cally, and pancreas transplantation started to be
an important part of care for type 1 diabetic pa-
tients [2]. Since the 1990s, 25 to 35 pancreas
transplantations per year are carried out in the
Czech Republic corresponding to 2.5-3.5 per mil-
lion inhabitants each year. This figure ranks the
Czech Republic among the most active countries in
Europe in this field.

Simultaneous pancreas and kidney transplan-
tation (SPKTX) is the most frequent type of trans-
plantation. Pancreas transplantation alone (PTA)
is carried out in non-uremic recipients. The num-
ber of PTA varies from 1-5 per year. As a comple-
mentary modality to organ transplantation, an is-
let transplantation program was initiated at
IKEM in 2005.

The numbers of pancreas and islet transplants
are summarized in Figure 1. It is the aim of this
survey to analyze the overall results and to report
on patient, kidney, pancreas, and islet survival.

Methods

Waiting list, donor pancreas allocation, and
organ procurement

Type 1 diabetic transplant candidates at IKEM
are recruited from all over the Czech Republic.
The aim of a complex medical assessment is to
choose the optimal way of treatment from the pos-
sible options, The options include combined pan-
creas and kidney transplantation, kidney trans-
plant alone (mostly from living donors), pancreas
transplant alone, or pancreas after kidney trans-
plantation; and also until recently, islet transplan-
tation. For simultaneous transplantation, the re-
cipients are placed on a distinct waiting list, which
is separated from the all-national kidney waiting
list. The order on the waiting list is based upon
the entry dates. The recipients in individual blood
groups are selected for transplantation according
to the order of the waiting list regardless of their
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Abbreviations:

ATG - anti-T-cell globulin

BMI - body mass index

EDIC - Epidemiology of Diabetes Interventions and Com-
plications

HbA1c - glycated hemoglobin

HLA - human leukocyte antigen

HTK - histidine tryptophan ketoglutarate

IEFND - intra-epidermal nerve fiber density

IKEM - Institute for Clinical and Experimental Medicine
ITx - islet transplantation

ITA - islet transplantation alone

MMF - mycophenolate mofetil

NS - not significant

PTA - pancreas transplantation alone

rATG - rabbit anti-thymocyte globulin

SD - standard deviation

SIKTx - simultanoues islet and kidney transplantation
SILTx - simultaneous islet and liver transplantations
SKPTXx - simultaneous kidney-pancreas transplantation
T1D - type 1 diabetes

Tx - transplantation

HLA match. Those waiting for islet transplanta-
tion alone (ITA) meet the same criteria as for PTA.
The final decision between PTA and ITA is made
with respect to the assessment of surgical and
cardiovascular risk, and to the patient's decision.
Donors up to the age of 40 years, and with a
BMI lower than 30 kg/m’, are considered for pan-
creas, or pancreas and kidney, transplantation.
Pancreata from donors, who do not meet the
abovementioned criteria, are transported to the
Langerhans Islet Laboratory for islet isolation.
Pancreata are usually retrieved as a part of multi-
ple organ procurement. At present, the histidine
tryptophan ketoglutarate (HTK) preservation so-
lution is used for cold organ storage. The upper
limit for pancreas cold ischemia time is 12 hours.

Data collection

This is the retrospective single center analysis
of pancreas and islet transplantations carried out
between 1983 and 2010. Data were analyzed in
three categories: SPKTx, PTA, and islet trans-
plantation (ITx). All recipients underwent ex-
tended examinations prior to transplantation in
order to exclude serious cardiovascular disorders,
chronic infections, and expansion processes.

Inclusion criteria for SPK transplantation were
type 1 diabetes with negative C-peptide, age more
than 18 years, glomerular filtration rate lower
than 0.5 ml/s, or serum creatinine more than 250
pumol/l. Exclusion criteria were acute infection,
malignancy in last 5 years, serious cardiovascular
disorder, acute myocardial infarction, terminal
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Figure 1. Transplant activity at IKEM. The pancreas transplant program at IKEM
started in 1983 after extensive experimental work. At present, 25 to 30 pancreas
transplantations per year are carried out in the Czech Republic. Pancreas transplanta-
tion alone (PTA) represents less than 10% of all transplantations. Since 2005, when
we started the program, 44 procedures have been carried out. SPTX: simultaneous
pancreas kidney transplantation. PTA: pancreas transplantation alone. ITx: islet trans-

plantation.

cardiac failure, HIV infection, positive cross-
match. The indication criteria for PTA are brittle
diabetes with hypoglycemia unawareness syn-
drome, or frequent episodes of ketoacidosis (de-
spite qualified diabetes education and appropriate
medical measures), good renal function with pro-
teinuria lower than 1 g/day, and clearance of en-
dogenous creatinine higher than 1.0 ml/s. The se-
lection for ITA follows the same criteria as for
PTA. Written informed consent about transplanta-
tion therapy was obtained from all patients.

When patients fulfilled the indication criteria,
they were included in the waiting list. Data were
obtained from local transplantation registry and
patient medical records. Kidney graft failure was
defined as return to dialysis or death. Pancreas
graft failure was defined as death, return to insu-
lin therapy or graftectomy. Technical failure in-
cluded the loss of function due to thrombosis,
bleeding, wound infections, or pancreatic leak.
Immunologic failure included graft loss because of
acute, or chronic rejection. Survival curves were
plotted using the Kaplan-Meier method. Differ-
ences among groups were tested with log-rank
test. Categorical variables were examined with
Fisher exact test.

Immunosuppressive regimen

Immunosuppressive regimens consisted of
combination of polyclonal antibody (ATG, Fresen-
ius, 8 mg/kg pretransplant and 3 mg/kg daily for 3
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consecutive days. Fi-
nally, methylpredniso-
lon was replaced by
oral form of steroids
(20 mg/day). Steroids
were gradually with-
drawn until 6 weeks
after transplantation
in all recipients. A
steroid-free protocol
was used for islet
transplantations. Prophylaxis consisted of piper-
acillin/tazobactam 4.5 g 3 times a day for 4 days,
fluconazol 100 mg daily for 1 week, valgancyclovir
or gancyclovir for 2 months and trimeto-
prim/sulfometaxozyl 960 mg weekly for 9 months.

Results

Donor and recipient characteristics in SPK
transplantation

Between 1983 and 2010, pancreata from 390
donors were used for SPKTx. Mean donor age (+
SD) was 26 *+ 9 years. The mean number of HLA
mismatches was 5, and mean mismatches in sin-
gle antigens were 1, 2, and 2 for antigens A, B,
and DR, respectively. At the time of transplanta-
tion, mean recipients’ age (= SD) was 43 + 9 years,
and the mean time of diabetes diagnosis was 26 *
7 years. At time of transplantation, 119 patients
were transplanted preemptively, 204 were on
hemodialysis, and 67 were on peritoneal dialysis.
Mean cold ischemia times (x SD) were 12 + 2.5
and 10 £ 2.5, for kidney and pancreas, respectively
(Table 1).

Patient survival and graft function in SPK
transplantation

The overall cumulative patient survival rates
(n =390) at 1, 5, and 10 years were 92%, 81%, and
69%, respectively. The most common causes lead-
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Table 1. Demographic data of donors and recipients of simultane-
ous pancreas kidney transplantation at IKEM

Characteristic Value
Donor
Age (yr) 26 £ 9.0
Pancreas preservation time (hr) 1025
Kidney preservation time (hr) 12 £25
HLA mismatches 47+10
A 1
B 2
DR 2
Recipient
Age at transplantation (yr) 43 £ 9.0
Diabetes duration (yr) 26 £ 7.0
BMI (kg/m®) 25+45
Female (n) 210
Male (n) 180
Time on waiting list (days) 619+413
Renal end-stage therapy before Tx (n)
Hemodialysis 204
Peritoneal dialysis 67
Preemptive transplantation 119
Pancreatic duct management (n)
Bladder drainage 127
Enteric drainage 225
Duct occlusion 38

Legend: Data are mean + SD or number.

ing to death were cardiovascular disorders, sepsis,
and tumors. Cumulative pancreas survival rates
were 78%, 66%, and 53%, after 1, 5, and 10 years,
respectively. Finally, cumulative kidney survival
rates were 89%, 79%, and 64%, after 1, 5, and 10
years, respectively.

In recent years, patient, pancreas, and kidney
survival have improved significantly. When ana-
lyzing transplantations carried out since 2000 (n =
222), patient survival rates were 94%, 92%, and
82%, at 1, 5, and 10 years, respectively (Figure 2).
Cumulative pancreas survival increased to 84%,
74%, and 66% in the same follow-up time. Simi-
larly, non-censored kidney graft survival improved
to 94%, 86%, and 78% after 1, 5, and 10 years, re-
spectively. The most frequent cause of death was
sepsis (39%, 30/93). In 19 recipients, the cause of
death remained unknown. Malignancies resulting
in death occurred in 10 cases. Acute myocardial
infarction (n = 7), pulmonary emboli (n = 5), stroke
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(n = 8), bleedings (n = 3), liver failure (n = 1), and
sudden death (n = 5) were responsible for the rest
of the mortality cases.

From 1984 to 2010, rejection was responsible
for most of the failed pancreas grafts (36%, 29/80).
Twenty-four percent of pancreatic grafts (19/80)
were explanted due to thrombosis. Other reasons
leading to graft failure included bleeding (n = 8),
pancreatic leak (n = 3), and wound infection with
or without fluid accumulation (n = 8). In 12 recipi-
ents, data about pancreas graft failure were not
available. Technical complications resulted in the
loss of 6 kidney grafts, and immune reaction
caused the loss of 33 kidney grafts.

Pancreas transplantation techniques and

complications in SPK transplantation

In the early 1980s, 38 pancreas segments were
transplanted into type 1 diabetic recipients suffer-
ing from end-stage renal failure. The pancreatic
duct was occluded with prolamin, and duct oblit-
eration was done after pancreas revascularization.
Blood supply was reconstructed with interposition
of the splenic artery into the iliac vessel. Grafts
were placed intra-peritoneally (n= 32) or extra-
peritoneally (n = 6). The 2-year patient cumulative
survival was 72%. Fifty-six percent of kidney
grafts were still functioning after 2 years. Only
35% of pancreatic grafts kept their functions dur-
ing follow-up time. The technique was accompa-
nied with higher incidence of thrombosis (24%)
and intra-abdominal infections (15%), which nega-
tively affected morbidity [2]. On the other hand, 4
subjects from this historical series remained insu-
lin independent for 20 years or more.

In 1994, we changed the surgical technique.
From this time on, pancreatic fluid was drained
into bladder, and the whole graft was placed ex-
traperitoneally into the right pelvic site with end
to side anastomosis to iliac artery [3]. Until 2004,
this technique was used in 127 recipients. Patient
and pancreas survival rates were 96% and 87% af-
ter 1-year, and 85% and 76% after 5-year follow-
up, respectively. Since 1994, 10 pancreatic grafts
have failed due to surgical reasons, and 13 due to
rejection. In 7 cases, the reasons remain unknown.
One- and 5-year kidney survival rates were 87%
and 76%, respectively. The most frequent reason
for graft loss was rejection (22 cases). The remain-
ing kidney loss cases were due to drug toxicity (n =
4), surgical complication (n = 1), and other reasons
(n = 5). The incidence of symptomatic urinary in-
fections was 18% (25/137). Eleven patients under-
went conversion of bladder drainage to the enteric
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placement of the pan-
creatic graft. Duode-
noenteric anastomosis
was done through a
small incision in the
peritoneum with ex-
traction of a loop of the jejunum. The graft re-
mained easily accessible to percutaneous biopsy
and ultrasound examination, while the risk of in-
tra-abdominal fluid collection or infection was low.
Cumulative patient and pancreas graft survival
rates were slightly, but not significantly, better
than the bladder drainage technique (94% and
87% after 1 year, 91% a 74% after 5 years, respec-
tively). The rate of seriously relapsing of urinary
tract infection decreased by a half (9%, 21/212).
One- and 5-year kidney graft survival rates were
98% and 92%, respectively, which was signifi-
cantly better than the bladder drainage technique
(Kaplan-Meyer curve, longrank test, p = 0.0002).
Whilst extraperitoneal pancreas placement almost
eliminated serious intra-abdominal infections, it
caused prolonged wound healing and sometimes to
longer hospital stay [4].

Effect of pancreas transplantation on diabetic
retinopathy and polyneuropathy in SPK
transplantation

The effect of pancreas transplantation on pro-
gression of diabetic complications is questionable
as most of the recipients suffer from advanced
stages of microvascular complications at the time
of transplantation. However, data from small
studies, with recipients of pancreas transplanta-
tion alone, showed a positive impact. In our cohort
we examined the effect of pancreas transplanta-
tion on diabetic retinopathy, autonomous polyneu-
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tient survival rates were 94%, 92%, and 82%, after 1, 5, and 10 years, respectively.
Pancreas survival rates were 84%, 74%, and 66% in the same follow-up period.
Non-censored kidney survival rates were 94%, 86%, and 78%, after 1, 5, and 10
years, respectively. Survival curves were plotted using the Kaplan-Meier method.

ropathy, and regeneration of subepidermal nerves.
Autonomic diabetic neuropathy was studied in 29
SPKTXx recipients pre- and post-transplant using
standard Ewing battery and spectral heart rate
variation. In this group of recipients suffering
from advanced forms of neuropathy, significant
improvements were observed, although subjective
symptoms seemed to be much better in the group
of patients with functioning pancreatic grafts [5].

In the next project, we studied intra-epidermal
nerve fiber density (IEFND) in 18 recipients of
SPKTx with median follow-up time of 29 months.
At baseline, significant IENFD reductions were
observed in SPKTx in both regions, thigh and calf.
At follow-up time 21-40 months (median 29) after
SPK, IENFD increases could be observed in three
thigh patient, but no significant IEFND changes
occurred in the transplanted group [6].

In a prospective study of 43 normoglycemic
SPKTx recipients, we performed ophthalmologic
evaluation with mean follow-up of 44 + 35 months.
The studied group was compared with a group of
patients having a functioning kidney but a failed
pancreas graft. More than 78% of patients in both
groups underwent a laser therapy. Fundoscopic
findings were significantly better in normoglyce-
mic SPKTX recipients in comparison to both base-
line values and findings in the control group.
Moreover, patients with a functioning pancreas
graft required additional laser treatment less fre-
quently than those without functioning pancreas

[7].
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Figure 3. Patient and pancreas survival in the PTA category,
1997-2010. One- and 3-years patient survival rates were
100% and 93%, respectively. Pancreas survival rates were
70% and 64%, after 1 and 3 years, respectively. Survival
curves were plotted using the Kaplan-Meier method.

Outcome in pancreas transplantation alone
(PTA)

Only type 1 diabetic patients without serious
renal impairments were selected for pancreas
transplantation alone (n = 34). The one-year pa-
tient survival rate was 100% (Figure 3). Insulin
independence was achieved in 70% of recipients.
Almost 60% of patients suffered from some kind of
serious adverse post-transplantation events (de-
fined as events requiring relaparotomy, surgery,
prolonged or new hospitalization). In 4 cases, early
graftectomy was performed due to thrombosis.
Wound infection occurred in 7 recipients. Biopsy-
proven acute rejections were diagnosed in 2 cases.
Three recipients suffered from life-threatening
bleeding, but all three were still alive after one
year, and none lost their pancreas graft. Other
complications were rare and included pancreas fi-
brosis, acute respiratory failure, and deep venous
thrombosis. In all subjects with functioning grafts,
insulin therapy was withdrawn, and glucose me-
tabolism stabilized at normal fasting and post-
prandial glucose levels, without the risk of hypo-
glycemia.

Outcome in islet transplantation

Between 2005 and December 2010, we carried
out 36 islet implantations in 28 recipients. Differ-
ent recipient categories are listed in Table 2. Indi-
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cation for islet transplantation was presence of the
hypoglycemia unawareness syndrome, with 3 or
more severe hypoglycemic episodes per year.

The first category includes recipients of islet
transplantation alone. Non-uremic patients (n =
15) were diagnosed with brittle diabetes when
they had at least 4 severe episodes of hypoglyce-
mia or ketoacidosis in the last year, despite ade-
quate education. The recipient age ranged from 40
to 58 years, with a median of 38 years. The mean
BMI was 22, and on average diabetes had been
known for 25 years. The average daily insulin dose
was 37 IU per day, and long-term diabetes com-
pensation was unsatisfactory, with a mean HbAlc
of 7.8% (above normal limit of 4.0%). This cohort of
recipients underwent 21 islet implantations. On
average, each patient received 744,228 islet
equivalents. The mean number of implantations
was 2. Steroid-free immunosuppressive regimen
consisted of tacrolimus (trough levels 4-8 ng/ml)
and sirolimus (trough levels 8-12 ng/ml). Two
doses of ATG (3 mg/kg) and one dose of 125 mg
methylprednisolone were used for induction.

The cumulative patient survival rate was 100%
after 5 years. The mean insulin daily dose at 3
months after the last islet infusion decreased to 14
+ 8.7 1U per day. Long-term metabolic control sig-
nificantly improved, and mean HbAlc decreased
to 5.3 = 0.7%, after one year. After 12 months fol-
low-up, fasting C-peptide levels remained positive
in 11 of 15 recipients. Its mean value (x SD) in-
creased from zero to 0.2 + 0.02 pmol/l at 24
months after the first infusion. None of these re-
cipients suffered from severe hypoglycemia as long
as their C-peptide remained higher than =>0.2
ng/ml. In 4 cases, islet function failed at 12
months as their daily insulin doses reached the
pre-transplant values. One recipient remained in-
sulin independent for more than 3 years.

Table 2. Patient and graft survival in the individual islet transplanta-
tion categories

Characteristic ITA SIKTx SILTX IAT
Implantations (n) 21in15 5 3 5
Free of ex. insulin (n) 1 1 1 0
C-peptide >0.2ng/ml 11715 3/5 2/3 3/5
at 1 year

1-yr patient survival 100% 100% 100% 100%

Legend: ITA: islet transplantation alone. SIKTx: simultaneous islet
kidney transplantation. SILTx: simultaneous islet liver transplantati-
on. IAT: islet autotransplantation.
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The transplantation procedure itself was un-
complicated in 8 of 15 recipients. Transient eleva-
tion of liver enzymes was observed in 50% of re-
cipients. In 5 recipients, transplantation was com-
plicated by liver bleeding. In 2 cases, laparotomy
was needed. One patient experienced a vasovagal
syncope with symptomatic bradycardia, perhaps
due to irritation of peritoneum during portal vein
puncture. In one case, biliary tract was punctured,
but the subsequent cholestatic icterus spontane-
ously resolved without intervention.

The second and third categories included
simultanoues islet and kidney transplantation
(SIKTx, n = 5), or simultaneous islet and liver
transplantations (SILTx, n = 3). Islets were trans-
planted into the inferior mesenteric vein in case of
SIKTX, or directly to the portal vein in case of
SILTx. All implantations in both groups were un-
complicated. Proper islet function was observed in
3 of 5 SIKTx patients and in all 3 SILTx recipi-
ents, 2 years after procedure. One recipient from
each category remained insulin independent for
more than 1 year after transplantation.

Islet autotransplantations were done as rescue
therapy in patients after partial pancreas resec-
tion, who subsequently suffered from leaks of their
pancreatojejunal anastomosis. Pancreatectomy
was indicated due to chronic pancreatitis, adeno-
carcinoma of Vater papilla, adenoma of pancreas,
and adenocarcinoma of ductus choledochus. The
number of islets obtained from the pancreatic
cauda varied from 60,000 to 200,000 islet equiva-
lents. In 3 out of 5 cases, we detected relevant
fasting C-peptide levels at 12 months post-
transplantation. At 1-year follow-up all patients
were alive and had a stabile glucose metabolism.

Conclusions

With an average number of 2.5 pancreas trans-
plants performed each year per 1 million inhabi-
tants the Czech Republic belongs currently to EU
countries with the most active pancreas trans-
plant program [8]. Also, islet transplantation has
become available as a complementary option for
recipients with a higher surgical risk, or for those
who are not willing to undergo a major surgical
procedure, as needed with pancreas transplanta-
tion. Type 1 diabetic subjects with advanced dia-
betic nephropathy, or with an extremely instable
metabolic course, are evaluated in a single na-
tional institution enabling a close cooperation of
diabetes and transplant specialists. This enables
us to offer SPK transplantation to almost all type
1 diabetic patients with end stage renal disease,
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who do not have obvious contraindications, and
who are not scheduled for kidney transplantation
from a living donor. Patient and graft survival
rates are similar to those reported by IPTR, which
summarizes predominantly US data [9].

Gruessner et al. analyzed data from US centers
and reported a survival rate of more than 95% in
SPKTx and PTA categories, after 1 year follow-up.
The analysis included 22,618 pancreas transplan-
tations done between 1966 and 2008 [10]. An up-
date analysis with data until 2010 and almost
25,000 cases is included in this issue [11]. The
three-years patient survival rate was higher than
90% in all categories [10, 11]. Most of the non-US
centers reporting data to IPTR were from Europe.
Overall, the 1-year patient survival rate was equal
for non-US (94%) and US cases (95%). Non-US
centers reported 1-year pancreas survival rate of
87% and a 1-year kidney survival rate of 92%,
without significant difference between US and
non-US centers [12]. Data from Asia were col-
lected by the WHO and from one small study con-
ducted in Japan. The results showed a 100% 1-
year patient survival rate. Pancreas and kidney
graft survivals were 92% and 91% after 1 year,
and 80% and 91% after 5 years, respectively [13].
Data from Latin America were predominantly col-
lected from Brazil, and showed slightly worse out-
comes in all categories. One-year cumulative pa-
tient survival was 82%. Pancreas and kidney sur-
vival rates were 70% and 78% after 1 year, respec-
tively [14].

The separate waiting list and selection of pref-
erentially young and lean donors for this type of
treatment could have been important factors that
improved recipient survival and prolonged graft
function. The relatively small number of potential
candidates on the waiting list practically excludes
selection of organs according to HLA matching.
Surgical techniques were developed in analogy
with other centers, and were mainly related to the
management of pancreatic exocrine drainage.
Bladder drainage had a negative impact on long-
term kidney graft survival, which concurred with
a higher rate of urinary infections. Therefore, en-
teric anastomosis became the preferred technique
and the extraperitoneal site was selected for pan-
creas placement. However, wound healing was
more often complicated by local infections, and pa-
tients stayed in hospital for more than 6 weeks on
average. Since last year, we have started to use
retrocolic placement of the pancreas graft with a
portal venous anastomosis [15]. Though prelimi-
nary results are encouraging, this novel technique
needs to be evaluated later.
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Successful pancreas transplantation immedi-
ately restores normal glucose metabolism. We
have observed positive effects of normoglycemia on
stabilization of diabetic retinopathy in most re-
cipients. A similar positive effect on diabetic poly-
neuropathy was not observed [16, 17]. Although
some centers reported improvement in nerve con-
duction velocity, our recipients of pancreas trans-
plants did not show nerve regeneration or im-
provement of functional indices. Short-term fol-
low-up and the small number of recipients might
be the main causes for this failure. Presumably,
nerve damage, if developed for many years, would
require longer time of normoglycemia for remark-
able recovery.

Pancreas transplant alone represents less than
10% of all pancreas transplantation in our center.
It is only designated for a small and carefully se-
lected group of recipients. Candidate recipients
are usually of young age with less advanced micro-
and macrovascular complications such that their
expected survival is significantly better than SPK
recipients. On the other hand, the incidence of
technical complications is higher, with thrombosis
being the main cause of graft failure. Several cen-
ters reported positive impacts on recipients’ qual-
ity of life and on early stage of diabetic nephropa-
thy. These encouraging data raise questions about
optimal timing of transplantation therapy.

It is reported that islet transplantation does

not restore normoglycemia as good as pancreas
transplantation (Collaborative Islet Transplant
Registry, 2006). Therefore, we decided to isolate
islets only from pancreases which do not fulfill cri-
teria for organ transplantation. Consequently, we
had lower rates of successful islet isolations. In
general, we utilize more organs from deceased do-
nors for clinical transplantation. Complete insulin
independence was achieved in only 10% of cases so
far, but almost all patients significantly improved
their long-term metabolic control, as compared to
their pre-transplant status. Such an improvement
would not be possible without functioning islet
grafts. Data from the Epidemiology of Diabetes In-
terventions and Complications (EDIC) trial
showed that previously sustained near-normal
glycemia had extended benefits on delaying mi-
crovascular complications, even if the improve-
ment was only transient [18]. Therefore, with re-
gard to patient and graft survival rates, number of
transplant candidates, and availability of suitable
donors we suppose that our donor and recipient
selection is appropriate in the current era of beta-
cell replacement. Changes in this allocation sys-
tem may be expected with improvements in islet
isolation techniques and methods of islet implan-
tation.

Acknowledgments: This work was supported by grant
MZO 00023001.

B References

1. Bartos V, Vanek |. Pancreatic transplantation in Czecho-
slovakia. Transplant Proc 1987. 19(4 Suppl 4):84-85.

2. Saudek F, Adamec M, Bartos V, Vlasakova Z,
Boucek P, Koznarova J, Jirkovska A, Vitko S. Trans-
plant therapy for end-stage diabetic nephropathy in a single
centre. Transplant Proc 1997. 29(7):3120.

3. Saudek F, Adamec M, Ekberg H, Koznarova R,
Boucek P, Bartos V. First experience with combined
pancreatic-renal transplantation with extraperitoneal place-
ment of the whole pancreatic graft. Transplant Proc 1995.
27(6):3080-3081.

4. Girman P, Lipar K, Koznarova R, Boucek P, Kriz J,
Kocik M, Havrdova T, Adamec M, Saudek F. Similar
early complication rate in simultaneous pancreas and kidney
recipients on tacrolimus/mycophenolate mofetil versus tac-
rolimus/sirolimus immunosuppressive regimens. Transplant
Proc 2010. 42(6):1999-2002.

5. Boucek P, Saudek F, Adamec M, Janousek L,
Koznarova R, Havrdova T, Skibova J. Spectral analysis
of heart rate variation following simultaneous pancreas and
kidney transplantation. Transplant Proc 2003. 35(4):1494-
1498.

6. Boucek P, Havrdova T, Voska L, Lodererova A, He
L, Saudek F, Lipar K, Adamec M, Sommer C. Epi-
dermal innervation in type 1 diabetic patients: a 2.5-year

Rev Diabet Stud (2011) 8:35-43

prospective study after simultaneous pancreas/kidney trans-
plantation. Diabetes Care 2008. 31(8):1611-1612.

7. Koznarova R, Saudek F, Sosna T, Adamec M, Jedi-
nakova T, Boucek P, Bartos V, Lanska V. Beneficial
effect of pancreas and kidney transplantation on advanced
diabetic retinopathy. Cell Transplant 2000. 9(6):903-908.

8. Perosa M, Boggi U, Cantarovich D, Robertson P.
Pancreas transplantation outside the USA: an update. Curr
Opin Organ Transplant 2011. In press.

9. Gruessner AC, Sutherland DE. Pancreas transplant out-
comes for United States (US) cases as reported to the United
Network for Organ Sharing (UNOS) and the International
Pancreas Transplant Registry (IPTR). Clin Transpl 2008.
2008:45-56.

10. Gruessner AC, Sutherland DE, Gruessner RW. Pan-
creas transplantation in the United States: a review. Curr
Opin Organ Transplant 2010. 15(1):93-101.

11. Gruessner AC. 2011 Update on Pancreas Transplantation:
Comprehensive Trend Analysis of 25,000 Cases Followed
Up Over the Course of Twenty-Four Years at the Interna-
tional Pancreas Transplant Registry (IPTR). Rev Diabet Stud
2011. 8(1):6-16.

12. Gruessner AC, Sutherland DE. Pancreas transplant out-
comes for United States (US) and non-US cases as reported
to the United Network for Organ Sharing (UNOS) and the
International Pancreas Transplant Registry (IPTR) as of June
2004. Clin Transplant 2005. 19(4):433-455.

Copyright © by Lab & Life Press/SBDR



IKEM Pancreas and Islet Transplant Program

The Review of DIABETIC STUDIES
Vol. 8 (No. 1 (2011

Special Issue 43
Islet and Pancreas Transplantation

13.

14.

15.

Ishibashi M, Ito T, Sugitani A, Furukawa H, Sekigu-
chi S, Gotoh M, Teraoka S, Sato Y, Matsuno N,
Kenmochi S, et al. Present status of pancreas transplanta-
tion in Japan--donation predominantly from marginal do-
nors and modified surgical technique: report of Japan pan-
creas transplantation registry. Transplant Proc  2008.
40(2):486-490.

Perosa M, Crescentini F, Noujaim H, Mota LT, Bra-
nez JR, lanhez LE, Ferreira G, de Oliveira RA,
Genzini T. Over 500 pancreas transplants by a single team
in Sao Paulo, Brazil. Clin Transplant 2011. In press.

Boggi U, Amorese G, Marchetti P. Surgical techniques
for pancreas transplantation. Curr Opin Organ Transplant

www.The-RDS.org

16.

17.

18.

2010. 15(1):102-111.

Allen RD, Al-Harbi IS, Morris JG, Clouston PD,
O’Connell PJ, Chapman JR, Nankivell BJ. Diabetic
neuropathy after pancreas transplantation: determinants of
recovery. Transplantation 1997. 63(6):830-838.

Navarro X, Sutherland DE, Kennedy WR. Long-term
effects of pancreatic transplantation on diabetic neuropathy.
Ann Neurol 1997. 42(5):727-736.

Nathan D. Sustained effect of intensive treatment of type 1
diabetes mellitus on development and progression of diabetic
nephropathy: the Epidemiology of Diabetes Interventions
and Complications (EDIC) study. JAMA  2003.
290(16):2159-2167.

Rev Diabet Stud (2011) 8:35-43



