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Patients who develop end-stage renal disease (ESRD) associated with Type I Diabetes

Mellitus may receive kidney alone (KA) transplantation, simultaneous pancreas-kidney

(SPK) transplantation, or a pancreas after kidney (PAK) transplantation. The goal of this

study is to examine the long-term impact of pancreas transplantation on kidney graft and

patient survival rates. A total of 85 transplantation cases, consisting of 30 that received

living donor KA, 21 that received SPK, and 34 that received PAK, from 2003–2010 at

Akdeniz University Organ Transplantation Institute were retrospectively screened.

There was a graft loss in 4 cases from the KA group, and in 1 case from each of the SPK

and PAK groups. The five-year kidney graft survival rates were 86.7% in KA, 95.2% in

SPK, and 97.1% in PAK. There was a single patient loss in both KA and SPK. The kidney

survival percentages were higher in SPK and PAK groups compared to the KA group.

Therefore, SPK should be the primary preference in these patients; however, for the cases

that have a living donor, pancreas transplantation should be considered after kidney

transplantation, or the patients can be followed-up on with close blood sugar control.
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The discovery of insulin in 1921 enabled the
transition from diabetic ketoacidosis and dia-

betic coma to an increasing number of patients with
prolonged life expectancies in the clinical course of
diabetes mellitus (DM). However, with prolonged
lifetime, increases in the neurological, ocular, and
renal complications of DM have become evident.
With a 40% rate, DM is the leading cause of end-
stage renal disease (ESRD) in the United States.1 In
patients with type I DM-related kidney failure,
kidney transplant is highly more preferable in terms
of the negative effects of long-term dialysis on the
patient survival and quality of life compared with
the benefits of kidney transplants.2 In patients who
develop type I DM-related kidney failure, kidney-
alone transplantation (KA) from a living donor or a
cadaver, simultaneous pancreas-kidney transplanta-
tion (SPK), or pancreas-after-kidney transplantation
(PAK) are among the transplantation alternatives.
The 10-year life expectancy in patients receiving
hemodialysis for ESRD, and in those undergoing
living donor or a cadaveric renal transplantation,
was reported to be 4.4, 32.9, and 59.3% in the United
States, respectively.3 Similarly, while the average life
expectancy for diabetes patients waiting for kidney
transplantation was 8 years, the average life expec-
tancy after kidney transplantation was determined
to be 22 years.2 When pancreas transplantation is
added to kidney transplantation, prolonged kidney
and patient survival rates can be attained along with
other benefits, such as protection from the second-
ary effects of diabetes and an increase in patients’
quality of life. While the 4-year mortality rate in the
selected dialysis patients on the waitlist for pancre-
as-kidney was 40%, it was 10% in patients who
received SPK transplantation.4 The goal of this
study is to compare the impact of the KA, SPK,
and PAK transplantation methods on kidney graft
and patient survival rates in patients with ESRD
associated with type I diabetes.

Patients and Methods

A total of 85 patients who underwent type I DM-
related kidney and pancreas-kidney transplantation
at the Akdeniz University Organ Transplantation
Institute between February 2003 and June 2010 were
included in this study. Patients were divided into
three groups: KA, SPK, and PAK. The donor and
recipient demographics were collected through
retrospective screening of the medical records (Table
1). SPK and PAK patients were given antithymocite
globulin (ATG), 2.5 mg/kg/day, as induction

therapy during the early postoperative stage (days

5 through 14). Following the induction therapy,

tacrolimus (0.15 mg/kg/day), 2 g/day double dose

of mycophenolate mofetil (MMF), and steroid

protocol were applied. In the live donor KA cases,

there were patients who used 6 to 8 mg/kg/day of

cyclosporine in addition to the same protocol. For

infection prophylaxis in the early postoperative

period, 13.5 g/day of tazocin and 200 mg/day of

fluconazole were given to SPK and PAK patients,

and 1 g/single dose of 3rd generation cephalosporin

was given to KA patients. Afterward, all patients

were administered with oral valganciclovir and co-

trimoxazole treatment for 6 months. Iliac vessels

were used for vascular anastomoses in all patients.

While low-molecular-weight heparin was used for

thrombosis prophylaxis in the early postoperative

period; 100 mg/day of aspirin was prescribed after

the discharge. Acute and chronic rejection diagnoses

were made based on kidney biopsy in all patients.

Table 1 Demographics features of patients

KA SPK PAK

Median
(min–max)

Median
(min–max)

Median
(min–max)

Age, y 33.4 (22–48) 33.6 (22–49) 32.0 (21–46)
Gender, M:F 22:8 13:8 25:9

Mean (SD) Mean (SD) Mean (SD)
Diabetes

duration, y
19.0 (3.9) 19.5 (3.0) 20.3 (4.0)

Dialysis
duration, mo

24.2 (23.7) 24.3 (15.7) 17.6 (11.2)

Dialysis type n (%) n (%) n (%)
Preemptive 6 (20.0) 1 (4.7) 4 (11.8)
Hemodialysis 16 (53.3) 18 (85.7) 21 (61.8)
Peritoneal

dialysis
8 (26.7) 2 (9.5) 9 (25.5)

Mean (SD);
(min–max)

Mean (SD);
(min–max)

Mean (SD);
(min–max)

HLA–MM 3.2 (1.5); (0–6) 3.2 (0.8); (2–5) 3.2 (1.1); (0–6)
Kidney donor

Median
(min–max)

Median
(min–max)

Median
(min–max)

Age 44.8 (27–72) 29.0 (13–49) 42.5 (22–71)
Sex (M:F) 16:14 8:13 18:16

Mean (SD) Mean (SD) Mean (SD)
BMI, kg/m2 26.7 (3.1) 20.5 (1.4) 22.1 (2.0)
Donor type n n n

Living 30 0 31
Cadaver 0 21 3

Mean (SD) Mean (SD) Mean (SD)
Follow-up

duration, mo
39.3 (27.1) 66.0 (24.1) 53.8 (29.2)

BMI, body mass index.
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Statistical Analysis

Statistical analysis was conducted using computer
software (SPSS version 15.0; SPSS Inc., Chicago, IL).
Numeric, ordinal, and categorical variables are
expressed as mean (standard deviation), median
(minimum-maximum), and n (%), respectively.
Student’s t-test and the Mann-Whitney U test were
used for analysis of variables with normal and
abnormal distribution, respectively. The v2 test was
used for categorical variables. Tests of normalcy
were conducted using the Kolmogorov Smirnov
test. All hypotheses were two-sided and the alpha
level of significance was set at 0.05.

Results

Of all the cases, 30 (35.2%) were in the KA group, 21
(24.8%) in the SPK group, and 34 (40%) were in the
PAK group. Median (min–max) age was 33.4 (22–
48), 33.6 (22–49), and 32.0 (21–46) years, respectively.
There were 22 (73.3%) males and 8 (26.7%) females
in the KA group, 13 (61.9%) males and 8 (38.1%)
females in the SPK group, and 25 (73.5%) males and
9 (26.5%) females in the PAK group. Mean (SD)
duration of diabetes was 19.9 (3.9) years in KA
patients, 19.5 (3.0) years in SPK patients, and 20.3
(4.0) years in PAK patients. Median (min–max)
donor ages in the groups were 44.8 (27–72), 29.0 (13–
49), 42.5 (22–72) years, respectively. Iliac vessels
were used for all arterial and venous anastomoses,
except for 1 patient in the PAK group with
pancreatic venous drainage into the portal system.
The exocrine drainage was done as bladder exocrine
drainage in 7 and as enteric exocrine drainage in 14
SPK patients, as bladder exocrine drainage in 6 and
as enteric anastomosis in 28 PAK patients. All
patients received low-molecular-weight heparin for
postoperative heparinization. One PAK case devel-
oped renal artery thrombosis postoperatively that
was corrected with reconstruction. Thrombosis was
observed in the vascular anastomoses of the
pancreatic graft of 3 SPK and 7 PAK patients. Of
these cases, the flow was reinstated in one of the
PAK patients as a result of early intervention
reconstruction; however, graft pancreatectomy was
performed in all of the other cases. The surgical and
systemic complications observed in all three groups
are displayed in Table 2, and Table 3 displays the
applied induction therapy and maintenance immu-
nosuppression protocol. Postoperative length of
hospital stay was 7.6 (3.4) days in KA, 18.3 (8.9)
days in SPK, and 19.5 (9.7) days in the PAK groups.

The median follow-up duration for all patients was
55 months. Acute kidney rejection was observed at
least once in 9 KA patients, 2 SPK patients, and 4
PAK patients (Table 3). When the acute rejection
incidences were compared across groups, the
difference between KA and SPK (P ¼ 0.037), and
the difference between KA and PAK (P¼ 0.035) was
statistically significant. A total of 5 KA patients, 1
SPK patient, and 2 PAK patients received pulse
steroid treatment, and the other patients were
treated with ATG (2.5 mg/kg/day). At the end of
the 5-year follow-up, kidney loss occurred in 4 KA, 1
SPK, and 1 PAK patients, while the kidney graft
survival rate was 86.7%, 95.2%, and 97.1%, respec-
tively, in the groups (P¼ 0.25). The fact that kidney
graft survival percentages were higher in SPK and
PAK patients when compared with KA patients, but
not statistically significant, was thought to be due to

Table 2 Surgical and systemic complications, n (%)

KA,
n (%)

SPK,
n (%)

PAK,
n (%)

Bleeding 1 (3.3) 3 (14.3) 6 (17.6)
Duodenal stump leakage – – 1 (2.9)
Urinary infection 1 (3.3) 4 (19.0) 7 (20.6)
Lung problems – 3 (14.3) 2 (5.9)
Intra-abdominal abscess – 2 (9.5) 5 (14.7)
CMV infection 2 (6.7) 6 (28.5) 7 (20.5)
Renal artery thrombosis – – 1 (2.9)
Pancreas graft portal vein thrombosis – 3 (14.3) 7 (20.5)

CMV, Cytomegalovirus.

Table 3 Immunosuppression protocols and rejection attack

KA,
n

SPK,
n

AK,
n

Induction therapy
None 6 9 20
Daclizumab 1 0 1
Basiliximab 16 5 10
ATG 7 7 3

Immunosuppression protocol
TAC þ MMF 16 20 26
CSA þ MMF 6 1 8
TAC þ SRL þ MMF 4 – –
CSA þ SRL þ MMF 2 – –
CSA þ EVE þ MMF 2 – –

Acute kidney rejection attacks
0 21 19 30
1 4 2 2
2 4 0 2
3 1 0 0

ATG, antithymocyte globulin; CSA, cyclosporin; EVE,
everolimus; MMF, mycophenolate mofetil; SRL, sirolimus; TAC,
tacrolimus.
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the small number of patients. One patient from each
of the KA and SPK groups had died by the end of
the 5-year follow-up. In both cases, the cause of
death was cardiovascular problems. There was no
patient loss in the PAK group. The 5-year patient
survival rate was 96.7%, 95.2%, and 100%, respec-
tively, in all groups; there was no statistical
difference between the groups (P ¼ 0.34).

Discussion

Adding pancreas transplantation to kidney trans-
plantation in type I diabetes patients should be
evaluated by considering the key points regarding
the prolonged patient and kidney life expectancy, in
addition to the secondary benefits like diminished
secondary effects of diabetes and increased quality
of life.5 Improved results and lower rates of
complications and rejections have been reported in
pancreas transplantation by means of new surgical
techniques and advances in immunosuppressive
therapy.6 In addition to improvements obtained in
neuropathy, early retinopathy, and blood lipid-
cholesterol profiles, development of nephropathy
in kidney transplant can also be prevented via strict
control of blood glucose levels in the long-term
follow-ups postpancreas-transplantation.7 However,
in addition to these important benefits of pancreas
transplantation, many early period complications
are observed. In our study, there were significantly
less postoperative complications in KA when com-
pared with SPK and PAK procedures (Table 2). We
believe that because living-donor kidney alone
(LDKA) is planned and the patients have an
appointment system that they can prepare for, the
cold ischemia time is lower; moreover, because it is
an easier surgical intervention than SPK and PAK,
postoperative complications are encountered less
frequently and the kidney graft starts to function
quicker. Acute kidney rejection attacks are known to
have an important effect on patient and kidney
survival rates.8 In this study, acute rejection attack
incidences were highest in the KA group. This
difference was statistically significant in comparison
with the groups that received SPK and PAK
procedures. The reason for this difference across
groups with similar mean values of HLA-MM may
be due to the effect of primarily using ATG in the
induction therapy of patients who have pancreas
transplantation. Considering the effect of acute
rejection attacks on kidney graft survival rate, we
observed at least 1 acute rejection attack in 5 of the 6
patients who had kidney graft loss, and the

relationship between the acute rejection attacks
and the kidney graft loss was statistically significant
(P , 0.001). Considering the patient survival rates,
as a result of the retrospective analysis, compared
with kidney alone transplants, SPK has a 2% higher
postoperative mortality rate in the first 90 days; and
SPK and LDKA’s 1-year mortality ratios were found
to be 5% to 2 to 3%.9,10 In a study by Young et al, the
1-year patient survival rate in SPK, LDKA, and
DDKA (deceased-donor kidney alone) was 95%,
97%, and 93%, while the survival of kidney graft
was 93, 95, and 89%, respectively.11 In terms of 6-
year patient survival rates, this was more in favor of
SPK than LDKA (85%, 80%), while the kidney graft
survival rates were found to be equal (72%, 72%).
Through a 10-year follow-up in a study by Morath et
al SPK was found to be better than LDKA and
DDKA in terms of post-transplant kidney survival.12

While Kleinclauss et al did not find any difference
between LDKA and PAK patients regarding patient
and kidney survival rates, they observed that
HbA1c and glomerular filtration rate (GFR) to be
better in PAK cases.13 In a study by Sampaio et al on
the comparison of LDKA and PAK patients, both
patient survival rate (75 versus 85%) and kidney
survival rate (62 versus 75%) were determined to be
better in the PAK group at the end of the 8-year
follow-up.14 In this study, kidney graft survival rates
in KA, SPK, and PSK groups were 86.7, 95.2, and
97.1%, and patient survival rates were 96.7, 95.2, and
100%, respectively. Our findings revealed better
kidney graft survival rates in patients with kidney-
pancreas transplantation, with no significant differ-
ences with respect to patient survival rates between
transplantation methods during long-term follow-
up.

Conclusion

Consequently, based on our findings as well as
related literature concerning long-term follow-ups,
kidney-pancreas transplantation seems to be associ-
ated with better clinical results compared with
LDKA, mainly due to better glycemic control and
more prominent reduction in cardiovascular risk,
making it more preferable in terms of early-period
complications and risks than pancreas transplanta-
tion. This study shows that kidney survival rate was
higher in SPK and PAK groups compared with the
KA group. However, there were no differences
observed in terms of patient survival rates. There-
fore, SPK should be the primary preference in
patients with ESRD associated with type I DM;
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however, for cases that have a living donor, pancreas
transplantation should be considered only after
kidney transplantation and blood glucose levels
have been closely monitored via follow-up.
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