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Abstract

BACKGROUND: The lack of donor heart resources is a worldwide problem in heart transplantation. Broadening the inclusion criteria of donor heart and
rationally applying marginal donor heart are effective ways to alleviate the lack of donor heart resources, and they are also the development direction of heart
transplantation.

OBJECTIVE: To compare the effect of conventional donor and marginal donor heart transplantation in patients with end-stage heart disease.

METHODS: Eighty patients with end-stage heart disease who underwent heart transplantation from April 2018 to March 2021 were divided into a conventional
donor group (56 patients) and a marginal donor group (24 patients). All patients were given orthotopic heart transplantation. Then operative indicators, serum
biochemical and prognostic were compared between the two groups.

RESULTS AND CONCLUSION: Compared with the conventional donor group, the operation time [(465.35+62.45) min vs. (423.42+58.23) min, t=2.888, P <

0.05] was longer and intraoperative blood loss [(1 235.36+203.4) mL vs. (678.65+123.21) mL, t=15.075, P < 0.01)] was higher in the marginal donor group.
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During the follow-up of 12 months, there were no significant differences in serum creatine kinase MB isoenzyme, cardiac troponin I, total bilirubin, alanine

aminotransferase and left ventricular ejection fraction between the two groups (t=0.693, 1.322, 1.514, 1.348, 1.285, P > 0.05). Compared with the conventional
donor group (2%, 9%), incidence rates of infection and renal insufficiency were also significantly higher in the marginal donor group (17%, 29%; x’=6.349, 5.397,
P < 0.05). On the premise of strict heart donor protection and perioperative management, marginal donor transplantation can achieve the surgical effect similar

to conventional donor heart transplantation. However, complications such as postoperative infection and renal insufficiency should be prevented.
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Figure 1 | Trial flow chart
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Table 1 | Comparison of general data of heart transplant donors between
the two groups

25 n

(%) R
(kg) (min)

BRI R] L (AT /

ZH AR

P (n/%)
% &

WL 56 45/80 11/20 47.6547.12 62.1648.45 247.54+20.32 1.06+0.32
N0 24 22/92 2/8  56.45%4.36 60.45+8.24 432.45+35.45 0.86+0.24

t/ x* 14
PH

t=5.609
0.000

t=0.836
0.542

t=24.771
0.000

t=29.463
0.000

x?=1.579
0.086
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Table 2 | Comparison of general data of heart transplant recipients
between the two groups

il n MR (n/%) e =S NYHA 02 B IR (n/%)
(%) (ke) M54 (n/%)

I (%)

% & Mg V4 mis BRI
#HIL 56 46/82 10/18 5145:7.32 6012845 32454512 42/75 14/25 15/27  18/32
Tyl
Lt 24 21/87 3/13 53343834 62354920 32424530 20/83 4/17 5/21  6/25
a2
t/x* x?=0.354 t=1018 t=1053 t=0816  x’=0.669 x’=0317 x’=0408
P 1.005 0.286  0.282 0546  0.635 1.005 0.931
Fik: NYHA Y5 [E 4129 ColERs U 22
3 | MALIEBEREE FAHEEIEMRLLE (xts)

Table 3 | Comparison of surgical indicators related to heart transplantation
between the two groups

27 n FAREA

(min)

PRAMEIR IS

[&] (min)

TR HRBLWT R R (E
[F[H] (min) — (mL) (d)

678.65+123.21 16.85+3.54
1235.36£203.46 18.24+4.25

HHRAL A 56 4234245823 1734543825 87.65%15.15
DS 24 4653586246 182.43+42.37 923442022

t{H 2.888
P 0.009
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OB ER T SR, BNEEAR ). L5 a0H g
AfbFEbR (OIS EE T RIHL R, SHEEH) KT FH
HTFARHT (P<0.05, P<0.01), =i oK R T AHT
(P<0.01), PALEH KU BRI ZhE. LIS EE T
SR BN S B L IR, ZER R E
PR X (P>0.05), W3 4.

0.932
0.456

1.144
0.265

15.075
0.000

1514
0.076
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Table 4 | Comparison of serum biochemical indicators and left ventricular ejection fraction before and after heart transplantation between the two groups

ZH 5 n BRI E D) (ne/L) OIESEA T (ue/L) S EZTE (umol/L) BN (/0 Fr 2S5y EL (%)
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t 0.261 0.693 1.104 1.322 1.168 1.514 1.017 1.348 0.816 1.285
P14 1.006 0.723 0.168 0.098 0.131 0.785 0.213 0.096 0.546 0.102
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Table 5 | Comparison of prognosis in patients with heart transplantation
between the two groups

ZH 5 n o DAENE. OERSERE R L3R B4 JET
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3 i7if Discussion

Do I A2 B WA R GBERFVERTT, 2RO I 2 0
RS AR I B, RIRRLI N 1%, H AR TT R
AR A2 14 OERAE IR IT &R WO IR 2 A
A RO, B OMBE I EH RN, BRZE O
YEFFIEIRThAE ), Xt 7 B R R I LT R, T E
2018 S [E bRbrAEAL I FE T 88 B HBRRIUN 27.2%, @Ak T 48k
AN AET 38 B FE RN 83.1% . 8 Lo JIF A1k 2 U5 M S B 1) 4>
K, WA ORI FHIUA (L35 5208, R 4BAE O IR R AR T AT Y
—IE .

KHALISR, O (3 25 320 450 24 TR A8 P % I b, LG SRS
DA BRI H] b 528 EL . MiF¥RES, &
RO bRAE LT “FRuEftn” , R IE O HE F A
RS (Rl OO, (R Bt B — S E R A0 (B IL
Gty ). BEEBEEAR. OUVRY . FEinEl. R SMEIER
SLRARMIRRE, & et JulE, BRI
ey, SRR IES, RO SRR IR AT AT
J7i BRI O TS 82 3 O IR 2 AR — AN AL (s,
E A FooE, O RMEETE . OIEBERE, o
WIER BARG F DhEs . OAUSEA 1T A —ANHENFmdE, 3
O E R R AR A DR GIR I " O LR B R

4214 | PERRKTIEHAR | 332654 | 88265 | 2022998

O BMIMETLAS G50 THREMIMER, (BA A1 “i
(AT BRI, Xt A SR A A BRI R < 6 h [ E RN
B SRS B AR L, WARER R RN I KO IR A
PR A AE T4 0F B A SCRIRIE, 7RO WL R
LRI B 77 AP39,  REMS IE K At O R A7 I ] B, S s RNy
P58 0o VA BN [RIBE (4 T AT RE

EWE >50 IR F AR D) Re g k. RIETIREIR T W
Fe AN ThAE AU, A DRI ZE T “ LA g R, —
B o B RS A e T B R AR (R AR X 2 2 B, (E IR R
AR >50 2o EER Wk, EANE%E KA “Alternate
recipient list” ki b b Ok, R >60 L At0EE
R E O IR T AR B AR R " T ELAR X S50
FERE Rk 30% AL T3, ff A8 >50 & (00 I 7% 48
PR A CAHE I S50 AR, 5E A RS AR N O E RS A8 B8 I B 7
) PO R/ 2R = 0.75 BRI
bR, BTN, M E >75 kg BT A O BE S I 2 4K
ZHRZE O ER, M IR UE B % SRR I 2= AN VT IE g
g SO T R LT A TS B, R B P s, &
FERS I F ARG ISR O ERY . SR G I HE T T R
(IR, ANEELEFER (>50 £ B <50 % ). L 0 FA b
ML [E] (<6 h B >6 h), fit / Z#&)i &L (> 0.75 81 < 0.75),
FARM A, ARSNGB K BE W a) L BB Th e 3
bR 22 5 05 2 7% X (P > 0.05). LA 5T ik Lk F R A
KAabr. MEA CONERG. FFEThAEE ), st thsr
F IR SCHR S . TEAREFEE P S I Xt 278 450 RS A AR [E]
o B ST AR, IS0 2H (98 B )1 4E . 3 AEAEAEE AN
83.3%, 70.6%, Frififittr2H (180 4 )1 4F. 3 4EAE AR 4 Hl
N 91.4%, 80.2%, NLGMLLAH ShrEf LA 1. 3 FAR
Rk, ZRILEZEMERE X (P>0.05),

BREMMEOSAGH O G, TIENRE S EEE
At b P SRR, g O WL R
(4 °C )\ BEOAEBTHIE SIS B i, TERE Kt
O RAFIST (R [FTBS, AT BRI 2 it O AR RS R A 1) R BB T
bl W AIN= K7 U E - N A ek e b
JPTEE, NAERE R S A48 b E O A AE T S HEEE 1
WRAETT S, BENE G AU R G B B S HE R R N P Ak
AN AR A T RRRIT RFETLOIRG . TRET O . KA
ONEDIRERIE B2 —, REBE NI LA OO NE R A R85 3
AT R SR, NI R 3R AR B3 wE g E i R 2 fi



MARIEE

PEEATERR @)

Chinese Journal of Tissue Engineering Research  www.CITER.com

OIRBUG RIS ToA% SR AL O BERS AR R L o R 2 (%
BIATT eIl AAMERTE G SR ). BEVIE B, 48R
KU G H OO/ OBRIERE, O5EE. ST
SEfRPR B R T B E MR G HFEIN LS o IR G
(17%) B IhEe A4 (29%) m T HAE AL, Ui AR S B4
EHORBES AR L S B D HERR R T ACRE A 2R, (H R th
ARG B IREA A v A R -

BRSBTS B R 2, i
AR BEIARYE L, aTLLE 3R “ bRt SHER,
FEAEAAG MG, URm M QIR R, HEZHRa%
RIPCHERR B T BRI AR, % SCE DOy H A G [
BT, Rz KIS ey, HERESITRZ L. K
AL BRI RETTT, At — B gt iR A 1
TEH, NLGHOHN RS % .

Bt : AT RAFE) T LRI IR B AR B 1, ot
HMAM TR FLTRENY, BIIEFARELR TR THATME. T4
S eh45F, Ek——R TR,

{E& Tk B4R TR B a9 Bk, A k. TA RS BREAE.
M &= FHASF AL, TR, MipERE, REHAEZATELETE,
X & FEEATRAPKEL T, SIS,

BEIFE: ZXFEZ2T “ThEEFAEALTNKRSEERE
(LHGJ20191120)” 44 %8h. FrAAE# B o, 2% LIFEH %oh L E L Fasf
R R BLE R G it AT B AREE,

FIEWMZR: 2 S EH ALK CBARBARENT, RAHR5ELIR
Bty RAEF BT R,

HARIREIRR : %0 RATR 49 FAaFo (HRFLET) Fodel 75
ANEE AR 4940 21032 2 K (B RIS 20180315), % XAE# )4
S EASA ARG T KRR ER.

MBERECIR: AL RGO EHFRLRES HRSm, FIARE. 24
¥tk id R T AR E, EASTHET 7 ENTTRTEET iR
EFH .

S{EiER: AR AT (M BE KX AR 48 ) (TREND
).

NEEE: LFHRTCEEE LR 2G5 LRENALAITIREE,

XEINE: LFZDFTINT ERRGING, FATIFBOAA X FHEH
FIZABEE.

EMGHFER: LFPRitFFE2 AN THLAREREAYSLITFF
RFH.

TEMA: LFHRAT L E L S REFRBRALE T BAAE X L.

FFHREUEERR: X2 — B AR IR FE, AR (et b ZFTHL) “F
% - B AN - AR 7 KEF 4.0 Fk, ESEINAGHERLT, AWK
PAAAE R At B e T RN S s, AEFfy K, B AR P R
iH.OFR. EN. A AT k. BUUEIIE K, sk,
FAAE B A 6 30 NI I C AT O R iR

4 BETHLE References

[1] AISSAOUI' N, MORSHUIS M, MAOULIDA H, et al. Management of end-
stage heart failure patients with or without ventricular assist device:
an observational comparison of clinical and economic outcomes. Eur J
Cardiothorac Surg. 2018;53(1):170-177.

21 3 E GO A IR 2 S5 AT T I AR 1 e R A B ).
SR BB AT 28 & ,2016,4(5):295.

[3] KILIC A, EMANI S, SAI-SUDHAKAR CB, et al. Donor selection in heart
transplantation. J Thorac Dis. 2014;6(8):1097-1104.

4] RE, RAAH, REESE, S 125 FIMEFE TR RO UE AR 0 B O TR
I3 B A FAR S D], o B O A AR RHI R 2% 35 ,2019,26(11):
1069-1073.

[5] KAMRAN 'S, CONTI F, POMEY MP, et al. Patients’ preferences in transplantation
from marginal donors: results of a discrete choice experiment. Transpl Int. 2017;
30(6):589-602.

[6] WANG Y, CAl J, SUNYY, et al. Extended donor criteria in heart transplantation:
a retrospective study from a single Chinese institution. J Thorac Dis. 2018;
10(4):2153-2165.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27

(28]

(29]

(30]

(31]

RS LB E R & . P E O AL (R BRI
(2019 A )] HAERERE A& ( HBTPRR ),2019,13(1):8-10.

WILHELM MJ, RUSCHITZKA F, FLAMMER AJ, et al. Fiftieth anniversary of the
first heart transplantation in Switzerland in the context of the worldwide
history of heart transplantation. Swiss Med Wkly. 2020;150:w20192.
VL3I ,GOMEZ MP,PAEZ G, 4% . Hili 2 3% - REE IRV E IR R ia
U] AR A & ( WA ),2019,13(1):28-33.

KOBASHIGAWA J, KHUSH K, COLVIN M, et al. Report From the American Society
of Transplantation Conference on Donor Heart Selection in Adult Cardiac
Transplantation in the United States. Am J Transplant. 2017;17(10):2559-2566.
MEHRA MR, CANTER CE, HANNAN MM, et al. The 2016 International Society
for Heart Lung Transplantation listing criteria for heart transplantation: A
10-year update. J Heart Lung Transplant. 2016;35(1):1-23.

AMMIRATI E, CIPRIANI MG, VARRENTI M, et al. A prospective comparison
of mid-term outcomes in patients treated with heart transplantation with
advanced age donors versus left ventricular assist device implantation.
Interact Cardiovasc Thorac Surg. 2016;23(4):584-592.

KAKUTA T, FUKUSHIMA'S, SHIMAHARA Y, et al. Benefits of the Modified
Bicaval Anastomosis Technique for Orthotopic Heart Transplantation From a
Size-Mismatched Marginal Donor. Circ J. 2019;84(1):61-68.

g, Tola, A, 5 ERR LU BEE S AR FS A AR
ORI R EE ) D], AR 22, 2016,36(8):918-921.

JAWITZ OK, RAMAN V, BARAC YD, et al. Influence of donor brain death
duration on outcomes following heart transplantation: A United Network
for Organ Sharing Registry analysis. J Thorac Cardiovasc Surg. 2020;159(4):
1345-1353.e2.

ZHU C, SU'Y, JURIASINGANI S, et al. Supplementing preservation solution
with mitochondria-targeted H2 S donor AP39 protects cardiac grafts from
prolonged cold ischemia-reperfusion injury in heart transplantation. Am J
Transplant. 2019;19(11):3139-3148.

Wz, B, B, 55 . A RS 2% B HaRk m i ST AT R AR 1 I AR
ST B ZES [)]. 3B A ,2020,11(2):271-275.

BOSSEAU C, LELONG B, PATTIER S, et al. Heart transplantation in selected
patients aged 60 years and older: a two-decade retrospective and
multicentre analysis. Eur J Cardiothorac Surg. 2017;51(5):893-901.

RAM E, LAVEE J, KOGAN A, et al. Does donor-recipient age difference matter
in outcome of heart transplantation? Clin Transplant. 2019;33(7):e13593.
FEARFT, W, B, A B [ B PERIE 7 0o IS M R AL 22 (10 2 (0],
dEJEIA 44 & ,2017,32(21):121-122.

STEHLIK J, KOBASHIGAWA J, HUNT SA, et al. Honoring 50 Years of Clinical
Heart Transplantation in Circulation: In-Depth State-of-the-Art Review.
Circulation. 2018;137(1):71-87.

BERGENFELDT H, STEHLIK J, HOGLUND P, et al. Donor-recipient size
matching and mortality in heart transplantation: Influence of body mass
index and gender. J Heart Lung Transplant. 2017;36(9):940-947.

SHUDO Y, WANG H, LINGALA B, et al. Evaluation of Risk Factors for Heart-
Lung Transplant Recipient Outcome: An Analysis of the United Network for
Organ Sharing Database. Circulation. 2019;140(15):1261-1272.

BT, EEE, AT, 5 LSRR RS I B O RUCR ST D1
ARG A AR 6 ,2020,36(4):222-226.
PRSP WE B2 . W E R B 2 B BREMNE (2019

i )—— CoEFEAE [J]. #% B FE 4 ,2019,10(4):393-401.

GOSSETT JG, AMDANI S, KHULBEY S, et al. Review of interactions between
high-risk pediatric heart transplant recipients and marginal donors including
utilization of risk score models. Pediatr Transplant. 2020;24(3):e13665.
YANG Y, LIN H, WEN Z, et al. Keeping donor hearts in completely beating
status with normothermic blood perfusion for transplants. Ann Thorac Surg.
2013;95(6):2028-2034.

PR/ BB P EO IR R EE YT K T R RS
JTHINE (2019 K )], AR 2 & ( FETRi ),2019,13(1):15-20.

WRE, 5, Yo, % AR S 07 R OISE TR B Rk R
R AT ST D AR R A ( FBTRR ),2018,12(1):1-4.

NAM KH, KOH Y, LIM CM, et al. Central Extracorporeal Membrane
Oxygenation for Bridging of Right-Sided Heart Failure to Lung Transplantation:
A Single-Center Experience and Literature Review. J Cardiothorac Vasc
Anesth. 2019;33(7):1873-1876.

SeR, BHL, B, & RN A S AR O AR G 0 Dh R s
[N P4 2 (U], RIEEBE24 ,2018,46(5):478-481.

( BHEgwEE: MZH, ZN, ZJP)

Chinese Journal of Tissue Engineering Research | Vol 26 | No.26 | September 2022 | 4215



