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Objective

To compare the outcome of simultaneous pancreas-kidney
transplantation (SPK) and living related donor renal transplan-
tation (LRD) in patients with diabetes.

Summary Background Data
It remains unanswered whether diabetic patients with end-
stage renal failure are better served by LRD or SPK.

Methods

Using a longitudinal database, data from all diabetic patients
receiving LRD or cadaveric renal transplants or SPKs from
January 1986 through January 1996 were analyzed. Patient
and graft survival, early graft function, and the cause of pa-
tient and graft loss were compared for 43 HLA-identical
LRDs, 87 haplotype-identical LRDs, 379 SPKs, and 296 ca-
daveric renal transplants.

Results

The demographic composition of the SPK and LRD groups were
similar, but because of less strict selection criteria in the cadav-
eric transplant group, patients were 10 years older, more pa-
tients received dialysis, and patients had been receiving dialysis

longer before transplantation. Patient survival was similar for the
SPK and LRD groups but was significantly lower for the cadav-
eric renal transplant group. Similarly, there was no difference in
graft survival between SPK and LRD recipients, but it was signifi-
cantly lower for recipients in the cadaveric renal transplant group.
Delayed graft function was significantly more common in the
cadaveric renal transplant group. Discharge creatinine, the stron-
gest predictor of patient and graft survival, was highest in the
SPK group and lowest in the HLA-identical LRD group. The rate
of rejection within the first year was greatest in SPK patients
(77%), intermediate in the haplotype-identical LRD and cadaveric
transplant groups (57% and 48%, respectively), and lowest
(16%) in the HLA-identical LRD group. Cardiovascular disease
was the primary cause of death for all groups. Acute rejection,
chronic rejection, and death with a functioning graft were the
predominant causes of graft loss.

Conclusions

This study demonstrates that there was no difference in pa-
tient or graft survival in diabetic patients receiving LRD or SPK
transplants. However, graft and patient survival rates in dia-
betic recipients of cadaveric renal transplants were signifi-
cantly lower than in the other groups.
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survival rates of 21%, this is not a favorable approach. heparin, 25 g mannitol, and 5 mL 1% procaine) and trans-

Second, they can receive a renal transplant and continue fanted immediately after removal from the donor.

administer exogenous insulin for glucose control. With

5-year survival rates approaching 70% for diabetic recipi-

ents of cadaveric renal transplants and 85% for diabetiMajor Histocompatibility Class (MHC)

recipients of living related (LRD) transplants, patient sur-Matching

vival is good with this optior:®> Third, both IDDM and ) o )

end-stage renal disease can be eliminated by SPK. With Patients receiving cadaveric and LRD renal allografts

5-year survival rates approaching 85%, it is also an excelVére® prospectively cross-matched and optimized with re-

lent option in selected patients. spect to HL_A A, B, and DR matchl_ng. SPK recipients were
Although it was hypothesized that good glucose controimatched with respect to ABO antigens; although screened

might decrease the long-term complications of IDDM, thisfor antidonor antlpodles, they were not matched with re-

was not conclusively demonstrated until 1993, when thesPect to MHC antigens.

Diabetes Control and Complications Trial study showed

that tight glucose control significantly decreased nephropa- .

thy, retinopathy, and neuropatfy.This benefit was |MMunosuppression

achieved at a cost, however: the tightly controlled patients paiients receiving SPK allografts received induction im-

suffered a two- to threefold increase in_ episodgs of SEeVerR unosuppressive therapy consisting of an antilymphocyte
hypoglycemla. Pancreas transplantgtlon, which rees_tabdntibody preparation (OKT3 5 mg/day or ATGAM 15 mg/
lishes normal glucose homeostasis, is therefore an.optlm@(lg/day)' an antimetabolite (azathioprine 1 mg/kg/day or
treatment for IDDM. However, SPK is algo not without mycophenolate mofetil [MMF] 1,500 mg twice daily), and
costs. Not only is it more expensive than kidney transplan- tapered bolus of methylprednisolone, beginning with 1 g

'(fapidly tapered to 30 mg/day prednisone. Patients receiving

tation, but it also imposes greater surgical and immunologi
risks>~" Also, by requiring transplantation of the associatedgpy allografts were maintained on a regimen including a

cadaveric kidney, it can potentially preempt the use of angcineurin inhibitor (cyclosporin A or, occasionally, ta-

LRD kidney. Thus, it is important to determine whether ¢\,jins [FK 506]), azathioprine or MMF, and prednisone.
SPK is more beneficial than, or at least as good as, kidnepjients receiving cadaveric renal allografts received the
transplantqtlon alone. ) . same induction and maintenance regimen as SPK recipients,
Most patients at our center have the option of choosing Rxcept for lower doses of MMF (1,000 mg twice daily) and
cadaveric renal transplant, an LRD (or a living unrelatedpredmSone (starting with 500 mg/day). Most patients re-

donor transplant), or an SPK. Those at increased surgicdgjying haplotype-identical LRD allografts also received

r.|sk, howgver, are offered only cadaveric renal transplantag, 4 ction antilymphocyte therapy (except for early in the
tion. In this study, we compared the outcomes of LRD andsgies when they did not). Patients receiving HLA-identical
SPK. To provide additional clinical perspective, we als0| rpy renal allografts received no antilymphocyte induction
analy;ed thg outcome of cadaveric renal transplantation itherapy and, unlike the other groups, were rapidly tapered
diabetic patients. off prednisone, taking only azathioprine and cyclosporin A
(or FK 506). With a target maintenance level for cyclo-

PATIENTS AND METHODS sporin A of 300 to 400 mg/dL, cyclosporin A levels were
maintained approximately 100 mg/dL higher in the SPK
Patients patients than in the renal transplant patients.

Our transplant center maintains a longitudinal database
on all transplant recipients. Data from all diabetic patients,

receiving cadaveric renal transplants, LRDs, or SPKs at ou§tat'5t'caI Analysis

center from January 1986 through January 1996 were ana- patient and allograft survival rates were determined using
Iyzed. This included a total of 43 HLA-identical LRDs, 87 the Kap|an_|\/|eier product limit method and Compared using
haplotype-identical LRDs, 379 SPKs, and 296 cadaverighe |og rank test. Discrete rates were compared using Fish-
renal transplants. er's exact test or chi square analysis. Discrete variables were
compared using rank analysis of variance or, for pair-wise
comparisons, Fisher's protected least significant difference
procedure applied to ranked discrete variables. Multivariate

Nearly all cadaveric kidneys, both those for cadaveric andgnalysis was performed using the Cox proportional hazards
SPK transplantation, were perfused with 4°C oxygenateanodel.P = .05 was considered statistically significant and
UW solution on a Belzer pulsatile perfusion apparatus. Allall P values reflected the results of two-tailed analyses. All
LRD kidneys were flushed with iced lactated Ringer's so-statistical analyses were performed using the SAS system
lution (supplemented with 22.3 mEq bicarbonate, 10,000 USAS Institute, Cary, NC).

Preservation
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100
Table 1. PATIENT DEMOGRAPHICS 901
i-LRD h-LRD SPK CAD . 80
&
n 46 84 379 296 s
Aget 38+9 35+8 35*+6 45+ 11 S 0]
Sex (male) 67% 54% 61% 64% @
Duration IDDM 23+6 22+6 23+6 22=8 = %0
Pre-Txp dialysis* 48% 55% 61% 82% 2 40
Duration dialysis* 5+3 6+5 8+x10 15*16 &
Post-Txp dialysis® 0% 8% 7% 16% 301
Discharge creatininet 1.3+03 15+*04 1.7x0.7 1.6 £0.6 20 ]
Antibody for rejection§ 0% 5% 22% 6% 101
CAD, cadaveric transplants; h-LRD, haplotype-identical living related donor trans- 04 i i . . i . i ; . .
plants; IDDM, insulin-dependent diabetes mellitus; i-LRD, HLA-identical living 0 1 2 3 4 5 6 7 8 9 10
related donor transplants; SPK, simultaneous pancreas-kidney transplants; Txp, Time (years)
transplantation.
Mean + SD. Figure 1. Patient survival (Kaplan-Meier estimates). Overall: P =
*P =.0001 CAD vs. all groups. .0001. Pairwise: cadaveric transplants (CAD) versus simultaneous pan-
+ P =.0001 CAD vs. all group and I-LRD vs. h-LRD. creas-kidney transplants, P = .0001; CAD versus haplotype-identical
1P =.001I-LRD vs. all groups and h-LRD vs. SPK. living related donor transplants, P = .02; CAD versus HLA-identical
§ P =.001 SPKvs. all groups. living related donor transplants, P = .01; P = NS for all other combina-
tions.

RESULTS tical LRD, and SPK groups, but it was significantly lower in
Patient Demographics the cadaveric transplant group. At 1 year, patient survival

A Table 1 tient . d . ates in the HLA-identical LRD, haplotype-identical LRD,
I S aftgroup (Table _)' pta l'enlg recelvmlg ca tZit\IiuerI'cC' rena&PK, and cadaveric transplant groups were 100%, 99%,
allogralts were approximately 10 years older at the time o 6%, and 94%, respectively. At 5 years, patient survival

transplantation. The sexual makeup of all four groups wa o o o N .
similar. The duration of IDDM before transplantation did Tates decreased to 94%, 85%, 88%, and 72%, respectively.

not differ between groups, but the percentage of patients

receiving dialysis before transplantation was greater in th&raft Survival
cadaveric transplant group. Similarly, the length of dialysis
before transplantation was significantly longer in the cadav
eric transplant group.

Renal allograft survival (Fig. 2) did not differ signifi-
cantly between the HLA-identical LRD, haplotype-identical
LRD, or SPK groups, but it was significantly lower in the

MHC Characteristics

The distribution of MHC matching followed what would

be expected on the basis of pretransplantation matching
protocols. The SPK group, with an average of 4.2 MHC _
mismatches (the mean for random pairing at the A, B, andf::
DR loci is 4.5 mismatché&} had the greatest number of
single and double mismatches at the A, B, and DR IBei(

.0001). The cadaveric transplant group, with an average
3.5 mismatches, also had a fairly high mismatch rate, bu
because of the optimization of MHC compatibility (zero 30
mismatch kidneys), they had significantly fewer MHC mis-

matches than the SPK group. Of course, there were no
mismatches in the HLA-identical LRD group and no double

mismatches in the haplotype-identical LRD group, which r -
on average had 2.3 mismatches.

fgSurviva

Gfa

20 1

Time (years)

Figure 2. Renal allograft survival (Kaplan-Meier estimates). Overall:

Patient Survival P = .006. Pairwise: cadaveric transplants versus simultaneous pancre-
. . . . . . as-kidney transplants, P = .005; cadaveric transplants versus HLA-

As shown in Figure 1, Kaplan-Meier patient survival did jgentical living related donor transplants, P = .009; P = NS for all other

not differ between the HLA-identical LRD, haplotype-iden- combinations.
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Figure 3. Rates of renal allograft rejection (Kaplan-Meier estimates).
Overall: P = .0001. Pairwise: P = .0001 for all comparisons except
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highest average discharge creatinine levels. The haplotype-
identical LRD group, with minimal preservation injury but
relatively frequent early rejection, had an intermediate lev-
el; the HLA-identical LRD group, which had minimal re-
jection and minimal preservation injury, had the lowest
mean discharge creatinine. On multivariate analysis, the
discharge creatinine was found to be the best predictor of
both patient and renal allograft loss. Indeed, for each
1-mg/dL increase in creatinine above the mean for the
HLA-identical LRD group (the index group), the risk ratios
for patient and graft survival increased by 1B € .007)

and 1.8 P = .0001), respectively. In fact, when corrected
for discharge creatinine, group designation had no signifi-
cant bearing on patient or graft survival, even for the ca-
daveric transplant group. Thus, it appeared that long-term
graft and patient survival rates were largely determined at
the outset.

cadaveric transplants versus haplotype-identical living related donor
transplants, where P = .05.

Rejection

cadaveric transplant group. At 1 year, renal allograft sur- As shown in Figure 3, rates of rejection (diagnosed on the
vival rates in the HLA-identical LRD, haplotype-identical basis of renal biopsy) differed significantly between groups.
LRD, SPK, and cadaveric transplant groups were 96%Rejection occurred within the first year in only 16% of patients
94%, 87%, and 86%), respectively. At 5 years, renal allografteceiving an HLA-identical LRD renal transplant. The cadav-
survival rates decreased to 85%, 72%, 78%, and 64%gric transplant group, with a 1-year rate of 48%, had the next
respectively. lowest rate of rejection, lower even than that of the haplotype-
identical LRD group, which had a rate of 57%. Rejection
. occurred most commonly in the SPK patients: 77% had at least
Early Graft Function one episode of rejection in the first year. The use of anti-T-cell
Two variables were used to characterize renal allograféntibody preparations to treat refractory rejection reflected the
function immediately after transplantation: the rate of dial-rates of rejection overall, with a significantly larger require-
ysis immediately after the transplant and the serum creatiment for the SPK patients (Table 1).
nine level at discharge.
As shown in Table 1, HLA-identical LRD kidneys per-
formed best, with no patients requiring dialysis after trans-
plantation. Interestingly, despite the longer preservation

Table 2. CAUSE OF DEATH AND GRAFT

o,
times encountered in the SPK group, early allograft perfor- LOSS (%)
mance, as indicated by the requirement for dialysis after i-LRD h-LRD SPK CAD
transplantation, did not differ between the haplotype-iden-
tical LRD and SPK groups. The cause of early graft dys-Cause of death
function, however, did differ between the two groups. All ~&diac disease B 10 8 1
Cerebrovascular accident 2 0 1 3

early graft dysfunctions in the haplotype-identical LRD | tsction 0 > > 5
group were due to rejection, whereas only 33% of early Malignancy 0 0 1 1
graft dysfunction in the SPK group was due to acute rejec- Other 0 5 4 8
tion. Instead, acute tubular necrosis was the primary causdotal mortality 13 17 1 28
accounting for 41% of cases of delayed graft function in theca:(fﬁt‘e)frfggigr:aﬂ loss ) . g .
SPK group. The cadaveric transplant group had the worst - onic Jrejecﬁon 4 18 6 7
initial allograft performance, with 16% of patients requiring  Recurrent disease 0 1 0 0
dialysis after transplantatiori?(= .0001), primarily due to Death with function 13 10 5 18
acute tubular necrosis (76%). Other 3 0 3 ’

Discharge creatinine, which may reflect the state of the °tal renal graft loss 22 83 22 89

kldney pefore procurement' preservatllon njury, reJ'eCtlonPercentages were calculated with respect to the total population of each group.
drug toxicity, or the level of cyclosporin A or tacrolimus, CAD, cadaveric transplants; h-LRD, haplotype-identical living related donor trans-
varied significantly between groupB @ _0001)_ As shown plants; i-LEIj, HLtA—idenltic?I living related donor transplants; SPK, simultaneous
. . ncreas-kidney transplants.
in Table 1, the SPK and cadaveric transplant groups had tHg - oo Tanseans
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Cause of Death healing that occurs after pancreas transplantation could tip
the scales away from LRD renal transplantation toward SPK
Fansplantation, but only as long as the basic requirement
hat the two are at least equivalent in patient and graft
rvival is met.

Because living related kidney allografts have less immu-
nologic disparity and comparatively minimal preservation

As shown in Table 2, cardiovascular disease was the mo
common cause of death in all four groups. Cardiac an
cerebrovascular disease accounted for 36% of deaths |
SPK patients, 50% of deaths in cadaveric transplant pa-
tients, 59% of deaths in haplotype-identical LRD patients,
;]ned égOKo/(’aﬂfddf:;g?/g:i(t:hteraT;Ag:]?nt'csl LtRD pr?Uents.'In injury, their graft survival significantly exceeds that of ca-

P patients, Who receivef,, aric renal transplantsHowever, in the setting of dia-

gggevbzt;nzgrlr;g::f i;gg;sglo dne,;?;ectlon and mahgnanc%etes, with the possibility of recurrent diabetic nephropathy
' and other disabling complications, the addition of a pan-
creas transplant might provide benefits that outweigh the
Cause of Graft Loss advantages of LRD renal transplantation. Indeed, with 1-
) ) o and 5-year pancreas survival rates of 86% and 74%, pan-
As shown in Table 2, death with a functioning graft was creas allograft survival in this series was quite good. Still,
a major cause of graft loss in all four groups. It was thethe possible benefit to the patient must be weighed against
dominant cause in HLA-identical LRD and cadaveric trans-ie potential loss of an opportunity to use an LRD kidney.
plant recipients, accounting for 59% and 46% of graft |, this study, we compared the outcome of SPK trans-
losses, respectively. Acute rejection was also importanty|antation and LRD transplantation and found that patient
especially for the SPK group, where it was responsible folang renal allograft survival did not differ significantly be-
36% of total graft losses. Chronic rejection also contributedyyeen the two. Even when the immunologically optimal
significantly to graft loss, especially in the haplotype-iden-| a-identical LRD kidneys were compared with SPK renal
tical LRD patients, where it caused 54% of total graft lossesyansplants, no significant difference in patient or graft sur-
Recurrent disease was not an important cause of graft losgjya| was detected. Thus, on the basis of this survival
criterion alone, there is no compelling reason to choose one
DISCUSSION over the other. However, the magr_1itu.d.es of the differences
between groups, although not significant, were perhaps
Diabetes mellitus is the most common endocrine diseaskarge enough to be considered important from a clinical
worldwide and is the leading chronic disease in childrenpoint of view (invoking inadequate statistical power). Spe-
Despite the success of exogenous insulin therapy, numerogffically, with 5-year patient and graft survival rates of 95%
long-term sequelae develop in patients with diabetes, includingnd 84%, the HLA-identical LRD group survival rates were
end-stage renal failure, cardiovascular disease, autonomic aié and 6% higher than those of the SPK group. This
somatic neuropathy, and blindness. Chronically abnormal lipidiifference was substantial only for the HLA-identical LRD
metabolism, accelerated atherosclerosis, and destruction of tigeoup; there was no real difference in 5-year patient and
microvascular system result in global vascular disease, leadirgyaft survival rates between the haplotype-identical LRD
to amputations and premature death from myocardial infarcand SPK patients.
tions and cerebrovascular accidents. Occurring in approxi- To shed further light on the comparisons of survival
mately 1% of the population, diabetes accounts for more thabetween LRD and SPK renal allografts in diabetic patients,
160,000 deaths annually in the United Stdtes. early graft function was analyzed. Discharge creatinine, the
The impetus for SPK transplantation is to produce astrongest predictor of graft and patient survival, was signif-
lasting euglycemic state that enhances quality of life andcantly greater in the SPK group than in both LRD groups,
prevents, arrests, or perhaps even reverses the otherwiselicating that the LRD groups had better early allograft
inexorable progression of the destructive effects of diabetegerformance. SPK patients received higher target levels of
The resumption of normal glucose homeostasis througleyclosporin A, however, which may partly explain the dif-
SPK transplantation provides several benefits. First, anference. Still, the SPK group also had a higher rate of
perhaps most importantly, quality of life is improv&d:?  dialysis after transplantation. Thus, considering both sur-
Second, as demonstrated by the Minnesota group and othival data and early graft function, it may be safest to
ers, the recurrence of diabetic nephropathy is attenueonclude that HLA-identical LRD transplants have some
ated**~®Third, SPK transplantation reduces diabetic reti-survival advantage. However, the differences are small and
nopathy*’ Fourth, the progression of diabetic neuropathyshould be weighed against the possible benefits of pancreas
may be halted and in some cases rever8et!: This in-  transplantation.
cludes improvements in autonomic neuropathy, enhancing Future studies may clarify the issue of SPK versus LRD
both cardiac reflex function and gastric motilfy.Even  transplantation in diabetic patients. Not only will they have
diabetic vesicopathy has been shown to improve after SPkhe benefit of larger groups, but with the current improve-
transplantatiorf? Lastly, diabetic cardiovascular disease isments in surgical technique and immunosuppression (e.g.,
attenuated after SPK transplantatfon?°This wide array of  MMF has reduced the rate of rejection 560% in our SPK
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transplant population), early injury to SPK transplants will patient selection effect. Nonetheless, consistent with the
continue to become less frequent and less severe, allowingresent findings, both Stratta ef%and Schulak et f have
SPK survival to approach that of HLA-identical LRD trans- demonstrated that SPK patients have better long-term rates
plants. of patient and graft survival than those receiving cadaveric
Although not directly pertinent to the comparison of transplants.
outcome between diabetic recipients of LRD and SPK renal Because there are few data in diabetic patients on long-
transplants, to provide additional clinical perspective, weterm outcome based on pretransplantation cardiovascular
also analyzed patient and graft survival in cadaveric renastatus, it would have been ideal to have quantified the extent
transplants in diabetic patients. Although they had signifi-of pretransplantation coronary artery disease in the four
cantly less rejection than the SPK patients, both patient andatient groups. Unfortunately, our pretransplantation car-
graft survival rates were significantly lower in the cadavericdiac data were incomplete. Further, the extent of the cardiac
transplant group. Interestingly, when graft and patient surevaluations and the methods used for risk assessment varied
vival rates were analyzed after correcting for dischargewidely. Thus, no meaningful comparison could be per-
creatinine, the differences in survival between groups, informed.
cluding the cadaveric transplant group, disappeared, indi- Itis interesting that the cadaveric renal transplant patients
cating that early graft function, more than type of transplantsuffered less rejection than both the haplotype-identical
determined long-term survival. LRD and the SPK groups. The fact that SPK patients suffer
Strong selection biases shaped the cadaveric transplargjection more frequently than cadaveric transplant recipi-
population, differentiating them from the SPK and LRD ents has been shown previouslgut it was unexpected that,
groups. Older patients and patients with advanced cardiowith their relatively greater MHC compatibility, the rate of
vascular disease were considered only for cadaveric transejection in the haplotype-identical LRD group would be
plantation. Consequently, the patients in the cadaveric transignificantly greater than that of the cadaveric transplant
plant group were older and more likely to have receivedpatients and that the haplotype-identical LRD group would
dialysis before transplantation; accordingly, they had thehave had the highest rates of acute tubular necrosis attrib-
highest rates of death from cardiovascular disease and deatlable to rejection. This may reflect the fact that early in the
with a functioning graft. series, a fraction of the haplotype-identical LRD patients did
The cadaveric transplant group was also affected byot receive induction antibody therapy. Interestingly, the
donor selection biases. Acceptance criteria was less striffitaplotype-identical LRD group also had the highest rate of
gent for cadaveric kidneys than for LRD and SPK kidneys;graft loss due to chronic rejection, perhaps hinting that the
marginal donors were not used for LRD or SPK transplan-anti-T-cell antibody used to induce the cadaveric transplant
tation. Therefore, acute tubular necrosis was the predomiand SPK patients may have provided some protection
nant cause of early graft dysfunction in the cadaveric transagainst chronic injury.
plant patients, and their requirement for dialysis after Immunologic graft loss was not common and reflected
transplantation was greatest. the rates of rejection overall. As would be expected on the
Using the entire UNOS database, patient and graft surbasis on their greater MHC disparity, the SPK and cadaveric
vival in diabetic patients receiving cadaveric renal allograftstransplant groups, with rates of 8% and 7% respectively,
has been compared with that of SPK patieh@onsistent had the most graft loss due to acute rejection. The haplo-
with the present findings, the 5-year survival rate for SPKtype-identical LRD group, which as discussed above had an
patients, 81%, was significantly greater than the 70% surunusually high rate of graft loss due to chronic rejection,
vival rate observed in diabetic recipients of cadaveric kid-lost only 4% of grafts to acute rejection. Patients who
neys alone. Similarly, the 5-year graft survival rate wasreceived HLA-identical LRD kidneys had minimal graft
significantly better in SPK patients (67% vs. 55%). Notably,loss due to acute rejection.
rates of rejection and delayed graft function were similar to Graft loss due to death with a functioning graft was common
those of the present study. Several other comparisons afi all groups and was the predominant cause of graft loss for
SPK and cadaveric renal transplantation in diabetic patientsoth HLA-identical LRD and cadaveric transplant recipients.
have been published. Cheung ef’afrom Minnesota As would be expected for diabetic transplant patients, cardio-
showed that for patients younger than 45 years, there was n@scular disease was the predominant cause of death. Thus,
difference in 2-year patient or graft survival rates, but olderthese patients must be followed up vigilantly for progression of
patients receiving cadaveric kidneys alone fared signifi-cardiovascular disease. We recommend cardiac stress testing
cantly better than older SPK recipients. The lowa groupgvery 3 years after the transplant and liberal use of carotid
who analyzed a cohort of patients younger than 45 yearsjuplex ultrasound studies.
showed no difference in long-term survival between cadav- In summary, this study has demonstrated that there was
eric and SPK recipient€ Both studies, showing good re- no statistically significant difference in patient or graft sur-
sults in young cadaveric transplant recipients, lend strengtkiival rates between diabetic recipients of LRD transplants
to the hypothesis that the worse outcome of the cadaveriand SPK transplants. The finding that recipients of HLA-
transplant group in the present study is at least partly aentical LRD transplants had better early graft function,
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however, may indicate that this group actually had somé3.

small survival advantage. However, with the recent im-
provements in technique and in immunosuppression for
SPK transplants, these differences may disappear in subsg;
quent analyses. Graft and patient survival rates in diabetic
recipients of cadaveric kidneys alone, however, were sig-

nificantly lower than in the other groups, perhaps due in parts.

to patient and donor selection effects.
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