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BR: ¥ EirtEftfE(extended criteria donor, ECD) e Z AR EAMAESIX —IR I KA E.
R, RERREMBESZAEFEHAKHTHENAERE. Hik: EXWEBEFTH, %2005
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Abstract

Background: Extended criteria donor (ECD) alleviates the shortage of donor lungs and expands the
donor pool. However, its short-term and long-term availability in high-risk lung recipients remains
unclear. Methods: In this retrospective study, adult patients with lung allocation score (LAS) = 70
who underwent lung transplantation between May 13, 2005, and March 4, 2022 were queried in
the United Network for Organ Sharing (UNOS) database. ECDs were defined by one or more items at
variance from standard criteria: age 55 years or more, Pa02/FiO; 300 or less, smoking 20 pack-years
or more, diabetes, or purulent secretions upon bronchoscopy. Recipients were divided into the
standard criteria donor (SCD) group and the ECD group, and assessed for short- and long-term
survival and postoperative events. Results: Among 4123 records, the 5-year overall survival rate
of the ECD group was significantly lower (p = 0.02); the SCD and ECD groups showed no differences
in 1-year (p = 0.56) survival. Compared with the SCD group, the ECD group had a longer hospital
stay (median 25.0 days vs. 22.0 days; p < 0.001) and was more likely to experience postoperative
dialysis (14.9% vs. 12.6%; p = 0.04). No significant differences were found in 30-day, 90-day mor-
tality and other postoperative outcomes before discharge, whether in rate of ventilator support
for >48 hours or reintubation, incidence of grade 3 primary graft dysfunction (PGD) 72 hours
posttransplant, or acute rejection. Among the five donor factors used as extended criteria, donor
smoking = 20 pack years independently predicted 1-year (HR 1.36, 95%CI 1.05~1.78; p = 0.02)
and 5-year (HR 1.29, 95%CI 1.07~1.54; p = 0.007) mortality risk, while other factors were not sig-
nificantly associated with recipient survival. Conclusions: For high-risk recipients, there was no
significant difference in early postoperative survival or adverse events between the SCD and ECD
groups, whereas long-term survival was not satisfactory. The use of ECD lungs for high-risk reci-
pients still requires careful evaluation and strengthened management of postoperative long-term
adverse events. Further studies are needed to identify the potential mechanisms by which specific
donor factors affect high-risk recipients.
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1. 518

i A% A8 LA 9 2 AR S I JE 2 B B 7. (RS H SR ds B R R AR L, B A SRARRE AN B, I
HEmMEAPRERME, G LFEAFRTI A 60%, EHTA S EBHE P &A1) it H¥Etmiz
b A SEAR SR B A, R LRI ) R A S R S G, (HH T RS AR I B R I )
ATRPE IR A G, DA 2 H e 3G B 7oKk . (LA ol R St RS ALV S ) R R 29 R 3. AR
PEFE T8 B REUAIRL 4E M 4% (The Organ Procurement and Transplantation Network, OPTN) % 1 B Rk 2
1E 2023 47, WHIFF G S IR TR T, U 17 9% it B 28 4 RS HE T A B 5 3 2]

BN E B3 A 7, ABFEBL ARG BEFRHE 7 T 8 i A R OR Sy, 73R T 1993 4L 7L (1) 45 1
Fr L& AR /NT 55 % HEs X JeH EiRIE WAHDTF 20 G, BIlkE S 5N AR E 2 L
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(PaO,/FiO,) KT~ 300, Tt JokE M2 T, JoBrk iR s TCBEA O F AR SCE Bk & ok
RN 73 W) S I E e AN L35 7R 40 B 25 SR 911 . ABO MU AHZS 55 (3] SRTMITARYE OPTN (13K
A, Sebr LR 50% 5 2 F TR A RO A AN L UL BB b — T “HAR” HHARRUE[4]. JTEER, TREARUE
{44 (extended criteria donor, ECD)¥{# H IEESE N, 4 7 2 B EIRIT A (5] [6]. #F M — It 5t
R, 1 F ECD ml R BAM AR S5 7], (H B 19— T £ O 78 Ry BN HE AR e B 0 R AR A ) 2
E[6]. % T REMAAARF S IHHEER B ARSRE, &R LBk BT ] /5 FH ECD i, DME NS Rtk
PERI AT IR AR [8] . — ELLAK, S AT 30 = R i ) K ECD FH T ot S8 e IR 2 A4, AELE SRR Il R PR B
o, TR A AT R AL B AR A PR, AR 201 fE S B AT PN ) R A A AN B e AR it
fiti, AMbATEEZ R IR HLZIA % . SAm, DRI e A PR ) A 52tk ECD (A, JFH T
ECD filiflf I A B PR |, AR R KBRS, Ftk, ¥ ECD il T KU 2 AR AT5 R & — A%
NP I 5 o ASHIE 5 00 B AR IR TR BG40 e e 75 £ v RS 52 A4 b s P ECD JIBAR SR I 28 58, R ITAL 24
I BE g PR AR v 1 AT 1

2. MREHZE
2.1. BRIEMBE LR

3T [e0 B 3 BT A ) 2 B L BRI 9 4% (United Network for Organ Sharing, UNOS)$24itf#] OPTN %
AL AR BEAT 1) o ASHIE SRR T OV LA B 2R A A #E e, JERF G B bR O R 2 2 OB B RS B
MNEHE PE g T 2005 4 5 H 13 H 2 2022 4F 3 [ 4 HIYIIRIE RE 2 S son il il # A ) 18 2 s A b
Jiti 43 B vF-43-(lung allocation score, LAS) > 70 75 1 &5 . LAS = ERRE 524 1 J5 R i 505 15 73 R B K 5 i 1)
PEERREE . MIDIRE. AIFRE. Bk AR )RR S R LR GRSy, AMEIX A 0~100 43, 433
M, RN SERE 0], FERRAEAPIRBUAR RN I B . $e2 OIS B 2 45 B RS A IV AR R B
FEAR

2.2. 1 RARAE A RYIER

B3 I RS A 52 PR 8 A A4 07 Bl 2 L B A b ) — 41, I 42 b fE fik 44k (standard  criteria donor,
SCD)fifi 52/ ECD sz k. Frifee an . RS/~ 55 & . PaO2/FiO2 KT 300mmHg. WRAH/NT
20 FULAE. RUGIZWONBEIRIG . SCRE B R WARYE ). ¥ SCD = SUHFF A BT A fnite, anffitik
AFFE UL ERRHE R AT — A, WP HAN ECD. LA FARvE g 1 [ BroC i Fe A8 2 2 #3210 F0 LAAE
FECHR[4] [6] [7] [11] [12] [13].

2.3. iRk s

FEAERZ 1N 5 TR REA AT BEAT ARG HE, BFEIFRALSCRR>48 /N FRX
W 3 PR R ThREFEAS (primary graft dysfunction, PGD). 2 EHEF M BT FAIE BT K. X}
30 R+ 90 RALT-HRMPEAT Vi, MRIEE RO SILN, 3 9 PGD #E XN PaO,/FiO, fikT- 200
mmHg BLAERSAE T 72 /NI N 75 B AT 42 & (extracorporeal membrane oxygenation, ECMO) Y% £f. f1T

el e A 54.6%H) 3 2% PGD 2k, HBRRAEIEM AL (835 7041, BRI A BAZAE A B A4 B A
Bt BRI &,

24. GHFEHE
AR AN 32 AR R SR A AR B, JRAE TN BASI - TR BEAT LA . 45 SR DA RS 5 1y v i 50 (VY 2oz [ )
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1932875 B (R A (L) e o A FH 70 2878 1) Pearson »® A6 36 11 4235 B 1) Wilcoxon #% RS 56 %t BA %71
HBEAT LU {3 ] Kaplan-Meier 7735l THAR R HE ) 14 Je 5 FF AR A7 28 A BEAARTR AN N Cox LU RS2
FF % 1 4 ) 5 AR, BFEEN ECD X —MER G IR UL Z MR RN . T
HAbRELE DT B S AL B ERA ., pH < 0.05 HANEE G L. RRA 4.2.2 (HithF|, 4
WA TGt

3. &R
3.1 ELBRNMREEHLER

H 4123 AT EANRAE, FHidr 43.3%4:5% | ECD fiti. ECD 2H it 2 A 5 =i 1) BMI (26.0 vs.
25.1; p < 0.001), 5 AJ g2 L& 1 (52.5% vs. 44.1%; p < 0.001) . FE T ik IfL 5 959 (45.2% vs. 24.6%:; p < 0.001),
T il AR A7 1o A% oA ) B8 44 il 3 (EVILP) B 22 (2.8% vs. 1.5%; p = 0.006); 111 R =k #8 G5 46 T- 78 SCD 8 3
JL(47.1% vs. 25.7%; p < 0.001) (¥ 1), ECD 324K 5 ] G /2 21t (40.2% vs. 35.5%; p = 0.002), #EAT [ HLfiike
W] 52 5 2 (15.6% vs. 13.3%; p = 0.04), B4k, SZARFERE . BMIL BELRIE 12 W7 B 50 12 1K 7 235 o ]
BER(F 2). ERGHIALEI T, ECD HMERR A B (4% 25.0 K vs. 22.0 K; p<0.001), A
JE BT AT e B K (14.9% vs. 12.6%; p = 0.04), {HICIRZ KT 48 /N RFIRALSCFF . FIRIGE R, B
J&G 72 /NI 3 4 PGD KA SMEHER IR ML 2 30 K. 90 RAET %K, A KR E 27 (K 3).

Table 1. Donor baseline characteristics stratified by donor quality

F 1 REERE S R R LR

A h SCD (n = 2339) ECD (n = 1784) p 1H
kR, % 28.0 [21.0, 39.0] 44.0 [30.0, 55.0] <0.001
{4k BMI, kg/m? 25.1[22.1, 28.7] 26.0 [22.9, 30.2] <0.001
PRSI (L) 1031 (44.1) 937 (52.5) <0.001
P TR <0.001
HA 1375 (58.8) 1143 (64.1)
BA 459 (19.6) 284 (15.9)
[EEIV =N 416 (17.8) 268 (15.0)
HAth 89 (3.8) 89 (5.0)
PR EEAE s
P B PRI 0 (0.0) 346 (19.5) <0.001
AT AR I 20 f4E 0 (0.0) 341 (19.3) <0.001
Pa0,/FiO, < 300 mmHg 0 (0.0) 353 (19.8) <0.001
SCAE SR A LR 5 ) 0 (0.0) 692 (41.9) <0.001
BEARIET IR A <0.001
A 581 (24.8) 469 (26.3)
G I R 575 (24.6) 806 (45.2)
Jixi & 61473 1101 (47.1) 458 (25.7)
XA RGN 17 (0.7) 9 (0.5)
HoAth 65 (2.8) 42 (2.4)
B (EVLP) (1 36 (1.5) 50 (2.8) 0.006
HUE A n (%) s AL B[P 4 7R BE] . SCD, brifEfiifd: ECD, ¥ @bk ftiik.
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Table 2. Recipient baseline characteristics stratified by donor mass
= 2. BIBARES BNFHRELLIFE

A SCD (n = 2339) ECD (n = 1784) p {H
g, % 57.0 [46.0, 64.0] 57.0 [46.0, 64.0] 0.43
BMI, kg/m? 25.9[22.5,29.3] 25.8[22.3,29.0] 0.56
P (L) 830 (35.5) 718 (40.2) 0.002
e 0.16
HA 1684 (72.0) 1287 (72.1)
BA 251 (10.7) 207 (11.6)
[ =IN 285 (12.2) 224 (12.6)
HAh 119 (5.1) 66 (3.7)
B PR s 638 (27.3) 464 (26.0) 0.38
LAS SZ4R2 i dd 0.31
IH & £ it 113 (4.8) 70 (3.9)
I 50 Jk ey 64 (2.7) 39 (2.2)
TEE 2T 4 A B H 28 1 i 253 (10.8) 205 (11.5)
IR 1) A P 9 1909 (81.6) 1470 (82.4)
DLACH ) LAS 87.2[80.8, 90.5] 87.2[81.2,90.4] 0.70
Vg 2ic] 312 (13.3) 278 (15.6) 0.04

BUE N n(Q) B EL DU L lEEE] . LAS, filisrALiTsr. SCD, #r#fEfifk; ECD, ¥ RBFrAEfLA.

Table 3. Early postoperative results stratified by donor quality
=3 BMARENSENARGEREAER

T SCD (n = 2339) ECD (n = 1784) p 18
oM 5 & B AT

{ERERS ], R 22.0 [15.0, 39.0] 25.0 [16.0, 45.0] <0.001

KT 48 /NI B RFIRA S 1382 (59.1) 1102 (61.8) 0.08

FEE 451 (19.3) 379 (21.2) 0.12

3 F R YR Y Th e =G5 (PGD) 393 (16.8) 327 (18.3) 0.23

BEHEF B 221 (9.4) 195 (10.9) 0.13

ZEM 295 (12.6) 266 (14.9) 0.04

TR
30 K 100 (4.3) 69 (3.9) 0.57
90 K 180 (7.7) 140 (7.8) 0.90

HUE 9 n (%) B AL DY 4 frla]E] . SCD, brififiifA: ECD, ¥ Ehrukftik.

32. BEfHE
KA HT o, SCD 4181 ECD 41K 1 B AR EA G132 57(p = 0.56), 1H ECD 41/ 5
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FERMAERYEER (P = 0.02) (K 1(a). &l 1(b)). Cox Ml XU 201 &7~ ECD A% A 7 Tl 5 2 () 5 4F
LR (HR 1.11, 95%CI 1.00~1.24; p = 0.04), {(HAZ 1 FAEFRIML KKK Z(HR 1.01, 95%Cl
0.86~1.19; p = 0.53). ZAAFER KT 65 % . AELSKIGHEE. PHBHE S 1 4 & 5 F4EF R ZEAH
K, MEAFREGZARMIVER . BRI IZET . s gmiswr, LR AEARRIYER] . BMIL FET R PRAT 2 75 4
F EVLP LR (# 4). K2 MR R ZISTGIN Cox BT SE RAEE, (MR R 20 GFTLIRTE
1 4£(HR 1.36, 95%Cl 1.05~1.78; p = 0.02)i% /2 5 4E(HR 1.29, 95%Cl 1.07~1.54; p = 0.007) % /& 5L 1 KUK (i 4k
SETR R, AR R K T80T 55 % BEIRIE S, PaO,/FiO, fik T 300 mmHg Bk 3¢ <& ks 25 I
JRYESF IS 1 ] 5 FEAEAEZR I TOA M (2 5).

o M -
75% 75%
=i= ECD
_ o = 504
= ECD
25% 25
p =0.56 p=0.02
0 0%
0 3 6 9 12 o 12 14 36 48 80
la) (H) i (H)
s AL 17 AR
scD{2339 2031 1929 1744 1653 sCD1{2339 1627 1248 957 762 590
ECD{1784 1581 1481 1365 1297 ECD{1784 1270 967 748 551 424
0 20 180 270 360 0 365 730 1095 1460 1825
CIONEN] il ()
(a) (b)

Figure 1. 1-year (a) and 5-year (b) Kaplan-Meier survival stratified by donor quality. SCD, Standard Criteria Donor; ECD,
Extended Criteria Donor
1. AR E S ER 1 F(a)F0 5 4 (b) Kaplan-Meier 24 F%., SCD, FRfEfitik; ECD, I BFEREK

Table 4. Cox proportional hazard model for adjusted 1-year and 5-year overall survival rates of recipients: inclusion of do-
nor expansion criteria

4 AREZA 1 EMS EREFRN Cox LLBIXRE: #A RITESHAN

1FERAERR 5 AR
e
HR (95%CI) p HR (95%CI) p
¥ fEAr etk (ECD)* 1.01 (0.86~1.19) 0.53 1.11 (1.00~1.24) 0.04
SRR > 65 % 1.20 (1.00~1.45) 0.05 1.34 (1.18~1.52) <0.001
24k BMI, kg/m?
18.5~30 Ref Ref Ref Ref
<185 1.36 (0.98~1.89) 0.06 1.25 (1.01~1.54) 0.04
25~30 1.30 (1.07~1.58) 0.008 1.14 (1.00~1.29) 0.05
>30 1.60 (1.28~2.00) <0.001 1.45 (1.26~1.68) <0.001
SRR (L) 0.88 (0.74~1.05) 0.17 0.92 (0.82~1.03) 0.13
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SZARFIR
=N Ref Ref Ref Ref
=A 1.01 (0.79~1.30) 0.93 1.01 (0.85~1.19) 0.95
AT WA 0.81 (0.62~1.05) 0.11 0.93 (0.78~1.11) 0.42
Hopth 0.77 (0.50~1.18) 0.23 0.70 (0.51~0.96) 0.03
SZARHE PRI 1.05 (0.88~1.25) 0.59 1.04 (0.92~1.17) 0.55
LAS iRz Wil
FH ZE 14 i g5 Ref Ref Ref Ref
I 50 Fk vy T 1.44 (0.84~2.49) 0.19 1.40 (0.95~2.07) 0.09
T 2T YA B 955 T I 0.94 (0.61~1.45) 0.78 1.02 (0.77~1.36) 0.87
PR 1) 4k it 95 0.75 (0.53~1.08) 0.13 0.83 (0.65~1.06) 0.13
LIRS 1.59 (1.30~1.94) <0.001 1.47 (1.29~1.69) <0.001
fitik BMI, kg/m?
18.5~30 Ref Ref Ref Ref
<185 0.94 (0.62~1.44) 0.79 0.85 (0.64~1.14) 0.27
25~30 0.9 (0.75~1.07) 0.24 0.95 (0.84~1.07) 0.38
>30 0.83 (0.67~1.02) 0.07 0.90 (0.78~1.03) 0.11
PEAA AR ) (L) 1.12 (0.94~1.32) 0.20 1.09 (0.98~1.22) 0.13
AR
BA Ref Ref Ref Ref
BA 1.31 (1.08~1.60) 0.006 1.25 (1.09~1.43) 0.001
PEYE A BN 1.07 (0.85~1.33) 0.57 0.99 (0.85~1.15) 0.86
HAth 1.06 (0.73~1.56) 0.75 1.13 (0.88~1.45) 0.35
HLARFET IR IA
LA Ref Ref Ref Ref
i 0L 9 9 1 IR 1.16 (0.94~1.41) 0.16 1.10 (0.96~1.26) 0.19
Jioi 61 473 0.89 (0.72~1.10) 0.29 0.97 (0.84~1.11) 0.65
FIXHZ RGN 0.60 (0.19~1.89) 0.39 0.81 (0.42~1.57) 0.53
Hofth 0.75 (0.43~1.32) 0.32 1..00 (0.72~1.37) 0.98
BRI (EVLP) HIAE 1.08 (0.62~1.88) 0.79 1.25 (0.83~1.90) 0.29

*ECD #E SONE DR LN A2 —: Sl KT 355 T 55 %, PaO,/FiO, /T84T 300, WAL K T 84 T 20,
CWONERRN, SOCUE R BN AR IE ). LAS, Wi ECYESY: HR, XUEREE; Cl B XIE.
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Table 5. Cox proportional hazard model of adjusted 1-year and 5-year overall survival rate of recipients: independent inclu-
sion of donor expansion criteria®

F 5. AEENZA 1 FM5 EREFERN Cox LLBHIXARE . HAd RIVEMIIHN*

. LR 5 AR

. HR (95%Cl) p {i HR (95%Cl) p i
P b4 (ECD)

W >55 % 1.06 (0.82~1.36) 0.66 1.12 (0.95~1.32) 0.17
W5 R 52 0.85 (0.62~1.16) 0.30 1.13 (0.93~1.37) 0.23
MR 20 FLAE 1.36 (1.05~1.78) 0.02 1.29 (1.07~1.54) 0.007
Pa0,/FiO, < 300 mmHg 1.25 (0.95~1.65) 0.11 1.12 (0.93~1.35) 0.23
SCE B A W S i) 0.84 (0.68~1.05) 0.12 0.94 (0.82~1.09) 0.42

R Z Ah, BN T ZARFER . BMIL PR R S2ARBEIRP S . I ER I (LAS) SIS W2 . 5 il 0T A%
LR BMIL Bl SETREE . B ARGEFEVLP) MM T 7 COX FIHE%EE . HR, KLL; CI, BEXIH.

4. ¥1ig

AV TR, fEm X244k, 1 ECD ShrE At 30 X, 90 K& 1 FF4EAE% ) PGD. &
PEHEF R NS5 RHAAR 5 45 FARL. SR171, ECD SARJG K MR SCRE . JENTA C, FEREEE ST T 4%
ZWKIIEAR,

PR B — B IR AR A B P IR R 3R 2 — o B A A 75 SR (3 I RN 5 45 44 B BB T N B3
b, ARk, AR R bR RO R AR R ) — A NBOGER I U R AR AR B S bR i
(17, AHIX FEA IR % A6 48 ECD, JUH R AE LRI PR T AE PR 5% Aol H AR i BT o5 80K Eu g i A 400
AR, GBI RS . A B IRBURIRE N R AR (0 e DK - AR 4 B i a8 Bh T = A sE AR 1%
AR, SZFE T ECD fili H 2338 it B2 A [14]0 B BroCo Il B A8 27 2 0 MR 6k - SRR A4 IR 3% PO T 7 33 7 Ml
FEREM “BRAR” fHAR[10], SRTHBEA RACHN GRS AE 10 A S, A ATTERER A R B S bR v T g i T 7™ 4% [15]
[16] [17] [18], HHFLA IFJEAIENXT ECD HIB T BT € & 9 R AR it & A AHIF . Mulligan A& H
A3 L ECD 55 W47 R IEEA <[7], R ECD e XAFFEZS, {H Christie 5 AR5 T AR 45
B, JE Y ECD W A SR HAE AR5 [6]. Uhab, St S5 Mt AT 1 R e VA I L 3 F b
MO 2% IR VE 7> R G LIS, Hoh i3 4 1052 Oto S RIS FF &I, A IS 87 4 E#H
BRI, B T 5 AR I AT S2 AR DG I AN AR BRI R (RS . TROE S L B X BRI AR
B ) 5 WA PaO,/FiO, HUff) . Smits A I 5] 5 & (W RS AR It (AR DF 7 15 22 248k B JB T30S A Al
SRR HOL R FRLET R R ARG . A2 AR UUAC S D RN . B L 22 RPN 2 5 7 4 /R
PRor# R B T AR . WROMR St L W PR RO T B (AR o LA I A R it PP A R I AR S e rp
RS VZAEF , ABAE UM G B 5552 PR A7 375 5 T 5 S H — 52 1 a] F R [19] o FRATTIBI F0AE B 1 i XU 52
YRR ECD S MAE A RIAR G I R IE 5 T 2 4k, SR E KA s A 5 52 N R4 3R
F—MERER RIS, ST, FES R AR R AR R R R AR 20 S 1 4R
Jo 5 FEAFRMAI ARG, HABR R SEF T, AT, RR R mE R, e 5 A
AR F R T ER M A RF . BHEEA L RRA RS, PGD sz —,
PGD #i5€ SUNFEAE G 72 /NN R A G D REREAS, HLARFAEZ AR OURPERT AR . U 2 . 78
RJG LN, PGD &2 RAET R EZ R [20]. BeAl, PHZEMEGN A % 256 1F (bronchiolitis obliterans
syndrome, BOS)/ &M HEHEF B FEHRA, WA 1 F 2Pt F EERFE[21]. KT,
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