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Background and objectives: Transplant options for type I diabetics with end-stage renal disease include simultaneous
pancreas-kidney (SPKT), living donor kidney (LDKT), and deceased donor kidney transplant (DDKT). It is unclear whether
SPKT offers a survival benefit over LDKT in the current era of transplantation. The authors compared outcomes of kidney
transplant recipients with type I diabetes using data from the Organ Procurement and Transplant Network/United Network
for Organ Sharing,.

Design, setting, participants, & measurements: Adult (age 20 to 59) type I diabetics who received a solitary first-time kidney
transplant between 2000 and 2007 were studied. Outcomes included overall kidney graft and patient survival. Multivariate
analysis was performed using a stepwise Cox proportional hazards model.

Results: Kidney graft survival was better for recipients of LDKT compared with SPKT (P = 0.008), although patient survival
was similar (P = 0.346). On multivariate analysis, LDKT was associated with lower adjusted risks over 72 mo follow-up of
kidney graft failure (HR 0.71; 95% CI 0.61 to 0.83) and patient death (HR 0.78; 95% CI 0.65 to 0.94) versus SPKT. Compared with
DDKT, SPKT had superior unadjusted kidney graft and patient survival, partly due to favorable SPKT donor and recipient
factors.

Conclusions: Despite more transplants from older donors and among older recipients, LDKT was associated with superior
outcomes compared with SPKT and was coupled with the least wait time and dialysis exposure. LDKT utilization should be
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considered in all type I diabetics with an available living donor, particularly given the challenges of ongoing organ shortage.
or eligible type I diabetics with end-stage renal disease

F (ESRD), kidney transplantation is the treatment of

choice because it confers a survival advantage over

maintenance dialysis (1-3). According to the 2007 United States

Renal Data System Annual Report, more than 512,000 patients

initiated therapy for ESRD from 2001 to 2005, and diabetes

mellitus was the primary etiology of approximately 45% of

these cases (4). Of these incident diabetic ESRD patients, 8.5%

were type I diabetics. Kidney transplantation options for type I

diabetics include simultaneous pancreas-kidney transplant

(SPKT), living donor kidney transplant (LDKT), and deceased

donor kidney transplant (DDKT) (5).

In type I diabetics, SPKT is associated with superior long-
term kidney graft and patient survival compared with DDKT
(6-10). In contrast, kidney graft and patient survival of SPKT
and LDKT may be comparable (9,11). Preemptive transplanta-
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tion with SPKT or LDKT in type I diabetics may result in a
survival benefit over those who require pretransplant dialysis
(10,12). Considering the excess mortality observed in patients
waiting for a transplant, and because LDKT is more likely to
minimize dialysis time, the National Kidney Foundation has
recommended LDKT as the treatment of choice for most type I
diabetics (5).

In the past decade, survival rates have improved for LDKT,
with unadjusted 1-yr kidney graft survival rates of 95.1% in
2004 as compared with 92.6% in 1994 (13). Similarly, survival
rates for SPKT have risen despite an increasingly older and
higher risk recipient population, with unadjusted 1-yr kidney
graft survival in 2004 of 91.4% versus 85.7% in 1994 (13,14).
Advancements in surgical techniques and immunosuppressive
protocols may partially explain this forward progress (15,16).

Given these recent changes in management and outcomes,
we performed a large retrospective analysis of type I diabetic
kidney transplant recipients undergoing SPKT, LDKT, and
DDKT, using data from the Organ Procurement and Transplan-
tation Network/United Network of Organ Sharing (OPTN/
UNOS) to examine short- and long-term kidney graft and pa-
tient outcomes in the current era of transplantation.
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Materials and Methods

The OPTN/UNOS database was used to select type I diabetics, age
20 to 59 yr, who received a solitary first-time kidney transplant between
January 2000 and April 2007. Dual organ transplants other than SPKTs
were excluded. Patients with a subsequent pancreas transplant after
LDKT or DDKT were included in our study. Follow-up data were
available through May 2007. Of the 11,362 patients in the study popu-
lation, 5352 (47.1%), 3309 (29.1%), and 2701 (23.8%) received a SPKT,
LDKT, and DDKT, respectively.

Donor, recipient, and transplant characteristics were described using
means *= SD or frequencies. The Wilcoxon rank-sum was used to test
for significant differences in continuous variables. The chi-square test
was used to compare categorical variables. Univariate comparisons of
graft and patient survival were performed using the Kaplan-Meier
product limit method, with significance tested using the log rank test.
Overall kidney graft survival was determined from the date of trans-
plantation until death or return to dialysis. Patients were censored at
the end of the study period.

Covariates examined on univariate analyses were kidney transplant
type along with donor (age, gender, race, cause of death, diabetes,
hypertension, terminal serum creatinine, body mass index), recipient
(age, gender, race, hypertension, cardiovascular disease, cerebrovascu-
lar disease, peripheral vascular disease, body mass index, waiting time,
dialysis time, peak panel reactive antibody), and transplant (year of
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transplant, distance traveled, cold ischemia time, HLA mismatch, im-
munosuppression type) factors. All covariates with a significance level
=0.05 were eliminated. The remaining covariates were entered into
multivariate analyses. Multivariate estimates of hazards of kidney graft
loss and patient mortality were calculated using stepwise Cox propor-
tional hazards. All reported P values were two-tailed. All analyses were
conducted using STATA Statistical Software, Release 9.1 (StataCorp LP,
College Station, TX).

Results

Baseline donor, recipient, and transplant characteristics are
listed in Table 1. SPK donors were younger than living donors.
Living donors had the highest proportion of females and the
lowest proportion of African Americans. Donors with diabetes,
hypertension, and serum creatinine >1.5 mg/dl were avoided
in LDKT as compared with SPKT, and were most likely to be
used in DDKT.

Compared with LDKT patients, SPKT recipients were
younger and had lower burden of underlying disease as mea-
sured by hypertension, cardiac disease, cerebrovascular dis-
ease, peripheral vascular disease, and obesity. LDKT recipients
experienced the shortest waiting and dialysis time, whereas

Table 1. Baseline donor, recipient, and kidney graft characteristics

LDKT (n = 3309) DDKT (n = 2701)

Factors SPKT (n = 5352)
Donor
mean age, years 26.5 + 10.8
female, % 32.2
African American, % 14.0
trauma death, % 68.1
DM, % 0.1
HTN, % 5.7
terminal SCr > 1.5 mg/dl, % 6.1
BMI > 30 kg/m?, % 414
Recipient
mean age, years 402 +7.38
female, % 38.7
African American, % 13.0
HTN, % 83.3
CAD, % 11.5
CVD, % 2.2
PVD, % 2.2
BMI > 30 kg/m?, % 10.7
mean waiting time, days 369 = 356
mean dialysis time, days 744 * 655
preemptive transplant, % 20.6
mean peak PRA, % 58 + 16.4
Transplant
mean CIT, hours 12.7 £ 5.8
mean HLA DR mismatch, no. 14 +0.6

40.8 = 10.6 36.4 = 16.6
59.8 39.1
7.6 8.3
N/A 46.4
0% 54
1.8 20.2
0 11.1
49.7 58.1
422 =89 45.0 = 8.7
42 4% 41.7%**
8.6 20.4
85.1%** 85.9**
17.0 18.6
3.7 49
3.7 10.3
18.0 27.5
244 + 262 638 = 579
497 + 552 1169 = 817
32.0 11.0
6.0 = 16.9% 11.3 £249
23£52 18.0 £ 8.0
1.0 0.7 1.0 = 0.8

P < 0.001 for all LDKT and DDKT variables as compared to SPKT except where noted. *P > 0.05. **P < 0.01 versus SPKT.

***P < 0.05 versus SPKT.

DM, diabetes mellitus; HTN, hypertension; SCr, serum creatinine; BMI, body mass index; CAD, cardiac disease; CVD,
cerebrovascular disease; PVD, peripheral vascular disease; PRA, panel reactive antibody; CIT, cold ischemia time; HLA,

human leukocyte antigen.
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DDKT recipients had the longest wait and most pretransplant
dialysis. Preemptive transplantation was more common in
LDKT than SPKT and DDKT. There were more HLA mis-
matched transplants in SPKT than either LDKT or DDKT.
Early post-transplant outcomes are displayed in Table 2.
LDKT had the lowest percentage of delayed graft function
(DGF) of all groups. Rate of rejection at one year was higher in
SPKT versus LDKT, although renal function as measured by
serum creatinine was not different. Early post-transplant out-
comes were poorest for the DDKT group who experienced the
highest rate of primary nonfunction and DGF. SPKT had the
longest initial hospital stay followed by DDKT and then LDKT.
Although unadjusted kidney graft survival in LDKT was
slightly better than SPKT (Figure 1), there was no significant
difference in unadjusted patient survival (Figure 2) over the
72-mo follow-up. Overall kidney graft and patient survival
functions, which tend to favor LDKT from months 0 to 60, do
cross those of SPKT by the end of our study period. DDKT was
associated with inferior unadjusted kidney graft and patient
survival as compared with the other two transplant types at
long-term follow-up. LDKT graft survival remained better by a
small margin over SPKT on examination of unadjusted, death-
censored kidney graft survival (Figure 3), and the disparity
between DDKT and the other transplant groups narrowed.
Donor gender, donor and recipient hypertension, donor ter-
minal serum creatinine, recipient cerebrovascular disease, and
HLA mismatch did not influence either kidney graft or patient
survival on univariate analyses (P = 0.05). Waiting time and
peak panel reactive antibody level did not have significant
univariate effects on kidney graft survival, nor did donor body
mass index, recipient gender and race, year of transplant, cold
ischemia time, and antibody induction on patient survival.
Tables 3 and 4 list donor, recipient, and transplant factors that
were significant on univariate analyses (P < 0.05) and were
evaluated in multivariate models (Tables 3 and 4).
Multivariate analyses suggest that LDKT was associated with
a lower risk of kidney graft failure (hazard ratio [HR] 0.71; 95%
confidence interval 0.61 to 0.83) and patient death (HR 0.78;
95% confidence interval 0.65 to 0.94) when compared with
SPKT. No significant differences between SPKT and DDKT
were noted after multivariate analyses.

Table 2. Early post-transplant outcomes
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Figure 1. Unadjusted kidney graft survival by transplant type.
LDKT, living donor kidney transplant; SPKT, simultaneous

pancreas kidney transplant; DDKT, deceased donor kidney
transplant.

Discussion

SPKT is an attractive option for type I diabetics. A functional
pancreas graft may improve quality of life over kidney trans-
plant alone, eliminate the need for exogenous insulin therapy,
and enhance glycemic control (17). Pancreas transplantation
may also ameliorate chronic microvascular disease such as
diabetic nephropathy, retinopathy, and neuropathy (18-21).
Furthermore, long-term cardiovascular mortality, the leading
cause of death in kidney transplant recipients, may be reduced in
recipients of SPKT compared with kidney transplant alone (22,23).

Despite the aforementioned benefits, the effect of SPKT on
survival outcomes is not clear, particularly compared with
LDKT. Prior studies suggest that long-term kidney graft and
patient survival are similar between SPKT and LDKT (9,11).
Because trends in transplantation management are constantly
in flux, we undertook a study of a recent cohort of type I
diabetics who received a kidney transplant.

Does SPKT Lead to Improved Outcomes Compared with LDKT?
Graft Survival

Our study did not demonstrate improved outcomes with
SPKT compared with LDKT. In fact, we found that LDKT was

Transplant Outcomes

SPKT (n = 5352)

LDKT (n = 3309) DDKT (n = 2701)

PNF, % 0.34
DGF, % 7.6
Rejection at discharge, % 6.0
Rejection at 1 year, % 15.5
Mean SCr at discharge, mg/dl 1.7*x15
Mean SCr at 1 year, mg/dl 1406
Mean initial hospital stay, days 13.3 = 15.7

0.30% 0.93
4.5 25.0
6.4* 8.0%*
11.9 15.0%
1.7 = 1.2* 32%25
1.4 £ 0.6* 1507
6.5+ 56 8899

P < 0.001 for all LDKT and DDKT variables as compared to SPKT except where noted. *P > 0.05 versus SPKT. **P < 0.01

versus SPKT.

PNF, primary nonfunction; DGF, delayed graft function defined by dialysis required in first week post-transplantation; SCr,

serum creatinine.
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Figure 2. Unadjusted patient survival by transplant type. LDKT,

living donor kidney transplant; SPKT, simultaneous pancreas
kidney transplant; DDKT, deceased donor kidney transplant.

associated with slightly higher overall kidney graft survival
compared with SPKT. Death-censored survival functions re-
main favorable for LDKT, suggesting that differences in patient
mortality are not the sole reason for this finding. Our LDKT
results may, in part, be explained by multiple factors that
portend better post-transplant outcomes, including reduced
dialysis exposure, increased rate of preemptive transplantation,
a higher proportion of donors and recipients who were non-
African American, shorter cold ischemia time, lower donor
terminal serum creatinine, and more HLA matching (12,24-26).
Nonetheless, after adjusting for these and other factors, LDKT
was associated with a 29% reduction in relative risk of kidney
graft loss compared with SPKT.

Patient Survival

There was no significant difference in overall patient survival
between recipients of SPKT and LDKT. Compared with SPKT
recipients, LDKT patients had several high-risk characteristics,
including older donor and recipient age, and a higher rate of
comorbid illness, including cardiac disease (27-30). After ad-
justing for these and other potential confounders on multivar-
iate analysis, LDKT was associated with improved patient sur-
vival over SPKT. To some extent, this finding may be attributed
to the complicated nature of the SPKT procedure and its higher
rates of myocardial infarction, infection, and acute rejection
within the early post-transplant period (31,32). SPKT patients in
our study had a longer initial hospital stay and higher rates of
both DGF and acute rejection at 1 yr as compared with LDKT,
suggesting a more difficult early post-transplant course. The
divergence of survival functions for kidney graft survival ap-
peared greatest at 12 mo post-transplant, with a cross-sectional
disparity of 2.8% favoring LDKT.

Our findings extend the results of a previous OPTN/UNOS
registry analysis by Reddy et al. of type I diabetics who received
a kidney transplant from 1987 to 1996 (9). In that study, SPKT
was associated with a higher mortality risk (HR 2.2, P < 0.001)
through 18 mo post-transplantation versus LDKT, results which
are in concordance with our observations of poorer early SPKT
outcomes. However, in contrast to our study, Reddy et al. found
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no difference in long-term outcomes, as there was a lower
mortality risk of SPKT compared with LDKT after 18 mo (HR
0.86, P < 0.02) such that adjusted patient survival was equiv-
alent at 8 yr follow-up.

The results of our current study may differ from those of
Reddy et al. for a number of reasons. Most important, although
the prior study accounted for various recipient characteristics
such as age, gender, and race, it did not adjust for recipient
comorbidities, such as cardiac disease and peripheral vascular
disease. These factors often exclude SPKT candidacy given the
increased risks of adverse events after transplantation
(28,33,34). As stated earlier, these pre-existing disease states
were more often seen in our older LDKT population and were
taken into account.

Also, the study by Reddy et al. was performed using data
from a different era in transplantation (1987 to 1996). Strategies
for post-transplantation immunosuppression are continually in
evolution (16). Since 1995, induction antibody therapy and
combination tacrolimus/mycophenolate maintenance immu-
nosuppression have been increasingly used by transplant cen-
ters. Such changes may have had more significance for LDKT
outcomes than SPKT. For instance, induction antibody therapy
for kidney transplant alone was prescribed 38.5% of the time in
1996 as compared with 73.6% in 2005, whereas its use in SPKT
fell from 81.9% to 78.1% (13).

Does SPKT Lead to Improved Outcomes Compared
with DDKT?

We found that SPKT was associated with significant long-
term improvements in unadjusted kidney graft and patient
survival when compared with DDKT. Superior kidney graft
and patient outcomes with SPKT over DDKT have also been
documented by multiple other observational studies (6-10,35).
Short-term outcomes for SPKT in our study were better, with a
lower rate of primary nonfunction, DGF, and acute rejection at
discharge. Our death-censored graft survival curves suggest
that patient death was a more substantial cause for kidney graft
loss in DDKT wversus the other transplant types.

75

% Survival

- <~ - LDKT (P < 0.001)
70 4

—&— SPKT (Reference)
65

<=/ - DDKT (P = 0.043)

60 -

55

0 2 2 % 4 % 72
Months Post-Transplant

Figure 3. Death censored kidney graft survival by transplant

type. LDKT, living donor kidney transplant; SPKT, simulta-

neous pancreas kidney transplant; DDKT, deceased donor kid-
ney transplant.
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Table 3. Multivariate Cox regression analysis for adjusted risk of graft loss

Covariate Reference Hazard Ratio (95% CI) P
Transplant type
LDKT SPKT 0.71 (0.61-0.83) <0.001
DDKT 1.04 (0.91-1.18) 0.555
Donor factors
age <20 years 20-55 years 0.88 (0.78-1.00) 0.048
age >55 years 1.44 (1.21-1.72) <0.001
African American race Other race 1.39 (1.20-1.61) <0.001
traumatic cause of death Other causes 0.87 (0.78-0.98) 0.018
history of diabetes mellitus No disease 1.63 (1.21-2.20) 0.001
BMI =30 kg/m? <30 kg/m?> 1.10 (0.99-1.22) 0.070
Recipient factors
age >35 yr =35yr 1.10 (0.99-1.23) 0.065
male sex Female 0.91 (0.83-1.00) 0.054
African American Race Other race 1.24 (1.09-1.42) 0.001
cardiovascular disease No disease 1.32 (1.16-1.49) <0.001
peripheral vascular disease No disease 1.18 (1.01-1.38) 0.033
BMI =30 kg/m? <30 kg/m?> 1.19 (1.06-1.34) 0.005
dialysis time 1-3 years <1 year 1.13 (1.02-1.27) 0.017
dialysis time >3 years 1.31 (1.15-1.49) <0.001
Transplant factors
year transplanted prior to 2003 2003-2007 0.91 (0.82-1.01) 0.078
cold ischemia time =26 hr <26 hr 1.32 (1.07-1.61) 0.008
CNI tacrolimus CSA or none 0.73 (0.66-0.80) <0.001
antiproliferative MMF Other or none 0.70 (0.64-0.77) <0.001
induction antibody therapy None 0.89 (0.80-0.98) 0.016

LDKT, living donor kidney transplant; SPKT, simultaneous pancreas kidney transplant; DDKT, deceased donor kidney
transplant; CNI, calcineurin inhibitor; MMF, mycophenolate mofetil.

After multivariate analyses, there were no differences be-
tween SPKT and DDKT with regards to kidney graft or patient
survival, despite the dramatic divergence seen in our unad-
justed survival curves. Likely, SPKT and DDKT recipients are
two disparate populations that cannot be compared without
accounting for potential confounders. Favorable donor, recipi-
ent, and transplant factors, rather than transplant type, appear
to explain the superior SPKT outcomes. Compared with DDKT,
SPKT had younger donors and recipients, fewer donor and
recipient baseline comorbidities, lower donor terminal creati-
nine, and shorter dialysis and cold ischemia time. A prior study
by our group looking at SPKT and DDKT outcomes for type I
diabetics who received transplants from 1994 to 1997 uncov-
ered similar findings after multivariate modeling (8).

Study Limitations/Future Directions

As with all retrospective, observational studies, our results
should be interpreted with care. Our unadjusted kidney graft
and patient survival curves do cross and favor SPKT over
LDKT by the end of our 72-mo study period. This finding may
be due to finally realized long-term benefits associated with a
functioning pancreas. Euglycemia may modulate diabetic com-
plications, including accelerated cardiovascular disease, a pri-
mary cause of post-transplant death (23). However, such

chronic benefits may not be readily apparent until 5 to 10 yr
post-SPKT (22). Exchange of unadjusted survival curves may
also be caused by factors independent of transplant type, as
multivariate analysis reveals a patient survival benefit for
LDKT over SPKT that did not previously exist. We are unable
to analyze outcomes at times beyond our study period, which
was designed to assess current trends in transplantation man-
agement.

Our study is also limited to the information available in the
OPTN/UNOS database. We cannot track the development or
progression of diabetic complications such as diabetic nephrop-
athy, retinopathy, or neuropathy. These complications may be
curtailed by a functioning pancreas graft. Moreover, SPKT may
enhance diabetes-associated quality of life by eliminating glu-
cose monitoring and insulin injections (17,36,37). We were not
able to assess lifestyle benefits because of the lack of such
documentation. Future studies that follow diabetic complica-
tions and quality of life may be central in evaluating the role of
SPKT.

In addition, we cannot identify patients with brittle type I
diabetes in our analysis. Likely, most eligible brittle type I
diabetics were listed for SPKT as a result of difficulty with
controlling erratic blood sugars solely with medical manage-
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Table 4. Multivariate Cox regression analysis for adjusted risk of patient death

Covariate Reference Hazard Ratio (95% CI) P
Transplant type
LDKT SPKT 0.78 (0.65-0.94) 0.007
DDKT 1.16 (0.99-1.35) 0.070
Donor factors
age >55 years =55 years 1.31 (1.05-1.63) 0.016
African American race Other race 1.43 (1.20-1.71) <0.001
traumatic cause of death Other causes 0.86 (0.74-0.98) 0.029
history of diabetes mellitus No disease 1.45 (0.98-2.16) 0.063
Recipient factors
age 35-50 years =35 years 1.18 (1.01-1.37) 0.034
age >50 years 1.45(1.21-1.74) <0.001
cardiovascular disease No disease 1.42 (1.22-1.65) <0.001
peripheral vascular disease No disease 1.38 (1.16-1.66) <0.001
BMI =30 kg/m? <30 kg/m? 1.24 (1.07-1.44) 0.004
waiting time =1 year <1 year 1.15(1.02-1.31) 0.028
dialysis time 1-3 years <1 year 1.22 (1.06-1.41) 0.005
dialysis time >3 years 1.63 (1.15-1.49) <0.001
peak PRA =30% <30% 1.24 (1.01-1.52) 0.036
Transplant factors
CNI tacrolimus CSA or none 0.72 (0.64-0.82) <0.001
antiproliferative MMF Other or none 0.73 (0.64-0.83) <0.001

LDKT, living donor kidney transplant; SPKT, simultaneous pancreas kidney transplant; DDKT, deceased donor kidney
transplant; PRA, panel reactive antibody; CNI, calcineurin inhibitor; CSA, cyclosporine; MMF, mycophenolate mofetil.

ment (5). We feel that these patients should continue to be listed
for SPKT, particularly because diabetes may be exacerbated by
immunosuppressive medications such as steroids and cal-
cineurin inhibitors.

Although our multivariate models adjusted for the docu-
mented differences in donor and recipient characteristics, there
may be unaccounted risk factors that affect outcomes of the
kidney transplant groups. Mortality of patients on the wait list
may create a selection bias toward those who live long enough
to receive a kidney transplant. This phenomenon could not be
assessed given the limitations of our data set. Selection bias
may also occur at the time of listing as certain LDKT and DDKT
recipients may not be suitable for SPKT because of the higher
surgical risk (34). There may be center-specific bias on out-
comes, because only approximately 60% of all kidney trans-
plant centers perform SPKT, and the volume of SPKT per-
formed per year may vary from center to center. Our analysis
did not take this into account because our database did not
have center-specific data.

Finally, the specific effect of pancreas after kidney transplant
(PAKT) was not assessed. Patients with subsequent PAKT were
not separated from our study groups so as to maintain a com-
prehensive study population. Likely many of these patients
were eligible for SPKT at the onset of transplant listing. Deci-
sion to undergo PAKT was felt to be inherent to the choice of
initial LDKT or DDKT over SPKT.

Whether a successful PAKT results in a survival benefit as
compared with those on the PAKT waiting list is controversial

(32,38). The primary added risk of PAKT is associated with
potential surgical and anesthetic complications (39). Perioper-
ative mortality in LDKT patients with subsequent PAKT could
partly account for the narrowing of the LDKT survival advan-
tage in our latter study period. Also, PAKT recipients encoun-
ter another antigenic challenge and may require increased im-
munosuppression. Higher doses of calcineurin inhibitor and
overall immunosuppression could also diminish kidney graft
and patient survival post-PAKT.

On the other hand, PAKT in select LDKT or DDKT recipients
may improve long-term outcomes as a result of endogenous
insulin production. If true, PAKT after LDKT may be preferred
over SPKT in those with available donors, particularly because
it frees up deceased donor kidneys that are taken for SPKT.
Therefore, further study is paramount to evaluate the conse-
quences of PAKT on eligible LDKT and DDKT recipients.

Conclusions

The kidney transplant waiting list continues to grow each
year. It reached almost 58,000 patients in 2004, a time in which
just slightly more than 9000 deceased donor kidneys were
available for transplant (14). As our organ shortage crisis
progresses to staggering proportions, it is critical to consider all
available sources of kidney donation. Our results may encour-
age the increased use of LDKT in type I diabetics with an
available donor, particularly because LDKT was associated
with lower adjusted risks of kidney graft loss and patient death
during our study period. In those without a potential living
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donor, SPKT may be preferred over DDKT given the overall
survival benefit and associated favorable donor characteristics
with SPKT.
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