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[Abstract] Objective To compare the outcomes of transplant kidneys and patient survival between simultaneous pancreas-
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kidney transplantation (SPKT) recipients and deceased donor kidney transplant (DDKT) recipients in patients with type 2 diabetes
mellitus (T2DM) complicated with end-stage renal disease (ESRD), and to analyze the risk factors affecting patient survival post-
SPKT. Methods Clinical and prognostic data of patients who underwent kidney transplantation from January 27, 2003, to January
1,2021, were retrieved from the United Network for Organ Sharing (UNOS) database. A total of 50 230 cases were selected based on
inclusion criteria, with 48 669 cases in DDKT group and 1561 cases in SPKT group. Kaplan-Meier analysis was employed to compare
transplant kidney and patient survival between the two groups, and propensity score matching (PSM) was utilized to balance
confounding factors between the groups. Cox regression model was used to analyze independent risk factors affecting patient survival
post-SPKT. Results Compared with DDKT group, recipients in SPKT group had a younger median age (P<0.001), a higher
proportion of males (P<0.001), lower BMI (P<0.001), shorter dialysis and transplant waiting times (P<0.001), a higher percentage of
private medical insurance (P<0.001), a lower proportion of previous transplants (P<0.001), a younger age at diabetes diagnosis (P<0.001),
and a lower incidence of peripheral vascular disease (P=0.033). Compared with DDKT group, the donors in SPKT group had a
younger median age (P<0.001), a higher proportion of males (P<0.001), lower BMI (P<0.001), and a lower prevalence of
hypertension and diabetes history (P<0.001). In terms of transplant-related factors, the SPKT group had a shorter donor kidney cold
ischemia time (P<0.001), a higher degree of HLA mismatch (P<0.001), and a lower Kidney Donor Profile Index (KDPI) (P<0.001)
when compared with DDKT group. The SPKT group had lower serum creatinine levels at discharge (P<0.001), lower rates of
postoperative delayed graft function (DGF) and acute rejection (AR) (P<0.001), but longer hospital stays (P<0.001) when compared
with DDKT group. Kaplan-Meier survival analysis curves, both original and after propensity score matching (PSM), consistently
showed significantly higher transplant kidney and patient survival rates in SPKT group compared with DDKT group (P<0.001). Cox
regression model analysis indicated that recipient age, recipient race, donor age, and donor kidney cold ischemia time were
independent risk factors influencing patient survival post-SPKT. Conclusions For ESRD patients with T2DM, SPKT offers
improved long-term graft and patient survival rates compared with DDKT. Recipient age, recipient ethnicity, donor age, and cold
ischemia time for the donor's kidney are independent risk factors affecting post-SPKT patient survival.
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Tab.1 Comparison of clinical characteristics between SPKT group and DDKT group

Fabr DDKT #H (n=48 669) SPKT 2 (n=1561) P
ZHAAR

I, M(Q, Q)] 60.0(53.0, 66.0) 48.0(41.0,53.0) <0.001
FPE(%)] 32050(65.9) 1140(73.0) <0.001
T [51(%)] 0.190

HA 16 859(34.6) 502(32.2)

YN 17021(35.0) 574(36.8)

VUHE 75 9821(20.2) 328(21.0)

WA 3410(7.0) 115(7.4)

Al 1558(3.2) 42(2.7)
BMI[kg/m% M(Q, Q,)] 29.9(26.3,33.5) 26.7(24.0,29.1) <0.001
FETHFIE AR, M(Q, Q)] 3.8(2.1,5.7) 1.9(1.1,32) <0.001
FEAHAF R IR] (4, M(Q,, Q)] 1.7(0.6,3.3) 0.4(0.1, 1.0) <0.001
FNBELR[$1(%)] 9648(19.8) 559(35.8) <0.001
ARHi PRA[%, M(Q,, Q,)] 0(0,24.0) 0(0,7.0) <0.001
WEAERAT (151 (%)] 3669(7.5) 35(22) <0.001
BRI AR [, M(Q, Q)] 40.0(30.0, 48.0) 26.0(20.0,33.0) <0.001
LRI R [ (%)] <0.001

WEbRIR 37952(78.0) 1428(91.5)

e LA 9 4660(9.6) 92(5.9)

EZ 4 791(1.6) 3(02)

B /NER NG 1810(3.7) 10(0.6)

oAb 3456(7.1) 28(1.8)
A1 A 5 (451 (%) ] 7509(15.4) 228(14.6) 0.033
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(8t &)
Ei=tan DDKT 2H (n=48 669) SPKT 4 (n=1561) P
PEFARE
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Tab.2 Comparison of postoperative outcomes between SPKT group and DDKT group

E 47D DDKT 4 (n=48 669) SPKT 4H (n=1561) P
R IR [ (4F, M(Q, Q)] 3.0(1.0,6.0) 3.0(1.0,7.0) 0.010
FEAHT ML [ (mg/dL, M(Q,, Q,)] 7.3(5.5,9.4) 7.3(5.4,9.4) 0.925
3 BERT LB (mg/dL M(Q,, Q)] 3.3(1.8,5.8) 1.4(1.0,2.0) <0.001
PNE[1](%)] 1997(4.1) 56(3.6) 0.343
DGE[ i (%)] 16156(33.2) 163(10.4) <0.001
AR[5](%)] 3359(6.9) 24(1.5) <0.001
FEBEF I [d, M(Q, Q,)] 5.0(4.0,8.0) 8.0(6.0,12.0) <0.001
V5 G i 780 (471 (%) ]
T 4R DA 34222(70.3) 1288(82.5) <0.001
IL-2Ra 10616(21.8) 67(4.3) <0.001
Al 849(1.7) 17(1.1) 0.063
A4 G A TR 70 [ £51) (9%))
IR E A 1592(3.3) 17(1.1) <0.001
i FE B H] 26469(54.4) 1059(67.8) <0.001
Eallives 31840(65.4) 1212(77.6) <0.001
P4 5 ] LR (mToR ) 1 il 71 1082(2.2) 37(2.4) 0.764
FiAln 492(1.0) 3(02) 0.002
ZHBEH[H1(%)] n=11360 n=192 0.012
S I 2612(23.0) 38(19.8)
Y 1894(16.7) 19(9.9)
Jityed 733(6.5) 10(5.2)
O/ HoAl 6121(53.9) 125(65.1)
DDKT. JUAF 4 ; SPKT. [R5 F 41 ; PNF. BSAH W ISR MO RE s DGF. A IIRER S IER ; AR SMEHE SO ; IL-2Ra.
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Fig.1 Kaplan-Meier survival curves of transplant recipients

PSM Ji5 ] SPKT 41 [ 35 115 28 S R AE B A3 475 ] ik
11T DDKT 40 (P<0.001, [¥2).

2.5 SPKT ARJGHBEFEMERHERE o HHE
Cox [ AR /3BT 7R, 524 4F % (P=0.001) . 22
Pl (P=0.019) . FEAH 5 (P=0.030) . 3%~ L&
51 (P=0.030), &4 (P=0.019), {15 ¥ Hieifi i [a]
(P=0.006) /&5 SPKT A Ji5 S H AR TG A 2, B
DL A 22 55 178 g A Z2 R 3 Cox [RH A 23 #T
SRR, ZHEFR>50 % (P<0.001) ., fEEH A >30

4 (P=0.031), Mt ¥ Bl il i} [H] >24 h(P=0.006) $&7R Tl
R 2E; SVEPEAREALL, HAZ#E (P=0.008) FlE
N2 (P=0.014) (TG 4022, PRZHFW . ZH
Pl . A AR RN B v B Fsf ) S SPRT AR5 (R
FETG BT FER P (2 5)

3 it it

HT, SR SPKTIRYY I £ 4 TIDM & IF
ESRD, HMFEARSEIE R E A R AR,



BRI 2024Fa 281 40k il

F3 BAEARFEARINEA /B /RIS (%)
Tab. 3  Survival rate of patients/kidney/pancreas after

transplantation (%)

Ei=17 DDKT 21 SPKT 4 P
ENERES

e yeanEs 94.1 95.1 0.159

FOAH B A7 15 5 912 93.5 0.006

FOAB BRI 3 - 88.5 -
AR5 34F

BEFER 85.9 91.9 <0.001

A G 81.3 88.1 <0.001

FEAH R IRAT TG 5 - 82.2 =
ENEREE

BEFIER 74.4 88.6 <0.001

Tt A7 I % 69.0 82.0 <0.001

AU NRAFG - 76.8 -
ARJ5 104F

PG R 412 68.9 <0.001

FoAH B A 35.8 59.3 <0.001

R IR AR A£ 1 2 - 56.4 =
RIF 154

BEATHR 14.9 43.6 0.008

FOAH B A7 15 % 114 41.6 0.004

FEAUIPERRAFIE - 388 -

DDKT. 'R A ; SPKT. [ AR, — o

FFEFRIERY T2DM 4 3 ESRD 1) H 5 BV $5% SPKT
Fu U2 % 9, T2DM 4 Jf ESRD i 47 SPKT A J5 1
R} 48 45 A1 Dy BB 24 T DDKT, HARJE 3419
Kaplan-Meier A= A7 73BT .78 W21 32 5 O RS AR FlEE
TETERICW 25 5 0 ARG 18 1 ) 5 35 ek i) o

) [l B BA B, &% B T2DM 4 f ESRD 8 # 17
SPKT A J5 BYFSATL B F A8 5 8 B A7 1 % 2 1% T DDKT
24 (P<0.01),
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YA TR LR IE, X T RE S 2 Wik B b A
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SR 2SI C k<10 ng/ml, BMI<32 kg/mz, Jik 5
R WA >S 47, B H RS R K <1 U/ (kg-d),
MBHERI AT E, <60 217 ARHFFT Cox M4
Mrigss, (28R 2R AR f it s
PRI [A] 2 SPRT A5 B AT I S fa b R 2=
R, XFF SPKT 32 # & /& 19 8 $5 bk o 2 AN 4 22
A0S AR PSM G IE Rk 22 505, SPRT 41
M AAE S R B A L T DDRT 4, X Fp2z
SEATREVR TR A, BRA:AF ST & BB IR A A S 1Y
AR e FT AR RAE ', B L BRI B i 2 1

AHIFFEH SPRT A H RSN - WA (1) Ab B 7 =0 22
Jbnal, OO BEMEG I 7, Cox M2 Hrés 4
RIS R IR TC B 225 . BRI S R
AR5 AT 38 A PR VE Ry B I HE S s R i R, kR
1) 45 Tl A R 3R e - A IE 25 S 5 10%~24% 1) BB 1 Ry
JAB 12, TR AR E AR 2 AR,
Cox [HIABERI MM 25 R B R, SPHHEF AL, A
NGB YN ORISR - (R A= =2 0hi Y =R L A
£, X 5EENTSEAY TIDM AR SPKT 15 45 A1
U X TR Xk 10 A, AT RE S AR Oy
A BT SHISCI AT 22 S AE 2% B B AR 7 A AE
AR A XU AT 24 (HAR AR 9 8 A B 32 35 S TN
FEBENEA ZBA O, RO, A

#4 SPKT 415 DDKT 4148 & I HAE
Tab.4 Comparison of variables between SPKT group and DDKT group before and after matching

VT
sk :

Ve

DDKT 2 (n=48 669)

SPKT 4 (n=1561) P

DDKT 2 (n=1307)  SPKT i (n=1307) P

IR, M(Q, Q)] 60.0(53.0, 66.0)

48.0(41.0,53.0)  <0.001

48.0(41.0,55.0) 49.0(43.0,54.0)  0.886

ZHYERIT, 191(%)] 32050(65.9) 1140(73.0) <0.001 951(72.8) 959(73.4) 0.758
ZH T[4 (%)] 0.190 1

HA 16 859(34.6) 502(32.2) 409(31.3) 409(31.3)

LYN 17 021(35.0) 574(36.8) 506(38.7) 506(38.7)

PUHEF 9821(20.2) 328(21.0) 273(20.9) 273(20.9)

W 3410(7.0) 115(7.4) 93(7.1) 93(7.1)

HA 1558(3.2) 42(2.7) 26(2.0) 26(2.0)
%3 BMI[kg/m?, M(Q,, Q)] 29.9(26.3,33.5) 26.7(24.0,29.1)  <0.001 26.7(23.4,30.3) 27.0(244,292) 0819
At [ (%)] 3669(7.5) 35(2.2) <0.001 27(2.1) 30(2.3) 0.789
HEEPERI[, 151(%)] 29 170(59.9) 1076(68.9) <0.001 870(66.6) 883(67.6) 0.618
ALV B LA ] [h, M(Q,, Q)] 17.3(12.0,23.0) 10.0(7.2,13.3) <0.001 10.0(6.9, 14.1) 10.2(7.5, 14.0) 0.134
HLA it 7K F-[A, B, DR; M(Q,, Q,)] 4.0(3.5,5.0) 5.0(4.0,6.0) <0.001 5.0(4.0,6.0) 5.0(4.0,5.0) 0.616
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Med J Chin PLA, Vol. 49, No. 4, April 28, 2024 @

1007en 100y,
i -~ DDKT#H . -+ EIE(I?;EH
2 75 & 75
& ] | I S0peecsssmmmscnr e i o S
< 3
M 25{  P<0.0001 % 25{  P<0.0001
0 3 10 : | 15 0 3 10 15
Bt 0] (4F) B Vs TH] (4F)
DDKT. J MRS #4E; SPKT. R B & Akl
B2 PSM /ML R ARG MY Kaplan-Meier A= 77 1 28
Fig.2 Kaplan-Meier survival curves of transplant recipients after propensity score matching
RS SPKT ARJ5 B AYSER: H 2R 04
Tab.S Analysis of risk factors for survival in postoperative SPKT patients
o FLH & Cox /T ZHZ Cox 37
HR(95%CI) P HR(95%CI) P
ZHAER (550 % vs. <5047 1.57(1.21~2.03) 0.001 1.76(1.31~2.36) <0.001
ZAVERN (B vs. PE) 0.95(0.71~1.26) 0.708
%% BMI (>30 kg/m? vs. <30 kg/m?) 1.09(0.77~1.53) 0.642
ZEFE(AN vs. RS ) 1.59(1.08~2.33) 0.019 1.78(1.16~2.73) 0.008
ZAEFECRN vs. FEHEA ) 1.58(1.06~2.40) 0.025 1.73(1.12~2.69) 0.014
2B TG W vs. VIHEA ) 1.10(0.54~2.23) 0.789 1.22(0.58~2.60) 0.601
BT (>6 J vs. <6 1) 1.87(0.92~3.79) 0.083
MR (>3 H vs. <3 H) 0.86(0.66~1.13) 0277
FNBELR (2 vs. ) 1.04(0.80~1.36) 0.759
PRA(>30% vs. <30%) 0.96(0.65~1.43) 0.854
FEME N (O vs. 75) 1.96(1.07~3.59) 0.030 1.83(0.89~3.76) 0.099
BRI HIZAERE (520 8 5. <20 4) 1.38(0.96~1.99) 0.084
Z B SR MAEE L (2 vs. 15) 1.96(1.07~3.59) 0.030 0.86(0.55~1.34) 0.502
BEFAEIR (530 % 1v5.<30 %) 1.39(1.06~1.83) 0.019 1.40(1.03~1.91) 0.031
PEE N (B vs. k) 1.16(0.87~1.53) 0.318
35 BMI(>30 kg/m? vs. <30 kg/m?) 0.93(0.56~1.54) 0.769
PEEFIE(EN vs. PUPEA ) 1.46(0.97~2.18) 0.067
PP (PR vs. PUBEZF ) 1.20(0.74~1.93) 0.458
LR T vs. THHEA ) 1.34(0.61~2.96) 0.464
HEZHEH (U A 5 vs. HABAEA) 0.93(0.71~1.21) 0.593
L2 TR0 IR 5 (2 vs. 77) 1.34(0.78~2.30) 0.292
AL Y B ML) (524 h vs. <24 h) 2.85(1.34~6.06) 0.006 2.95(1.37~6.35) 0.006
HLA S (>3 vs. <3) 0.94(0.84~1.06) 0.321
JoE 5 1 T = (B IDE5 10 vs. 75 1AL) 1.28(0.75~2.21) 0.367
FEAIAEY (2018 4T vs. 2015 4F K US) 1.39(0.96~2.01) 0.077

SPKT. [Al [ I S84 ; BML KRB FES; PRA. RFTRHAR W MEPiA; HLA. AZEAANMEHR

AR 767 52 5 AR FI & LB A S0 MMl X, ide
L BRI IR ARE, (RO 118 B 32 # b 56
AR, SMEER (S R)6 B, SMEEE R
(egk )70, BEIPRde 3 61, EEH N IZL e Xt
HoAb X A N A —ESH N E.

T2DM B WA 7 AR . B ok
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