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[ Abstract] Objective To explore the application effect of prone position ventilation combined with veno-venous
extracorporeal membrane oxygenation (VV-ECMO) in the treatment of severe primary graft dysfunction (PGD) after lung
transplantation. Methods The clinical data of 75 lung transplant recipients who developed severe PGD after lung
transplantation and were treated with VV-ECMO from January 2021 to June 2024 at Wuxi People's Hospital Affiliated to
Nanjing Medical University were collected. The patients with severe graft dysfunction after lung transplantation were
divided into VV-ECMO group (control group, 45 cases) and prone position ventilation combined with VV-ECMO group
(treatment group, 30 cases). The general data of the two groups of patients were compared, including the donors' clinical
data (age, gender and oxygenation index, efc) and the recipients' clinical data [gender, age and body mass index (BMI),
etc]. Cox regression analysis was used to analyze the influencing factors of the recipients' 30-day, 90-day and 180-day
survival after surgery. The survival curves of the two groups of recipients were drawn using Kaplan-Meier method and
compared using the log-rank test. Results The intensive care unit (ICU) stay time, ECMO application time and ventilator
use time of control group were longer than those of treatment group. The proportion of male recipients and the BMI of
control group were lower than those of treatment group. The 30-day, 90-day and 180-day survival of control group was
worse than that of treatment group, and the differences were statistically significant (all P<0.05). The univariate Cox
regression analysis of the recipients' 30-day survival after surgery showed that the recipients' BMI, history of diabetes,
enlargement of the right atrium and right ventricle, intraoperative blood transfusion volume and intraoperative red blood
cell transfusion volume were statistically significant (all P<0.05). The multivariate Cox regression analysis showed that the
history of diabetes and enlargement of the right atrium and right ventricle were risk factors affecting the 30-day survival of
lung transplant recipients (all P<0.05). The univariate Cox regression analysis of the recipients' 90-day survival after
surgery showed that the recipients' BMI, history of diabetes, enlargement of the right atrium and right ventricle,
intraoperative blood transfusion volume, intraoperative red blood cell transfusion volume and group variable were
statistically significant (all P<0.05). The multivariate Cox regression analysis showed that the history of diabetes,
enlargement of the right atrium and right ventricle and group variable were risk factors affecting the 90-day survival of
lung transplant recipients (all P<0.05). The univariate Cox regression analysis of the recipients' 180-day survival after
surgery showed that the recipients' BMI, history of diabetes, right atrium and right ventricle enlargement, intraoperative
blood transfusion volume, intraoperative red blood cell transfusion volume and group variable were statistically significant
(all P<0.05). The multivariate Cox regression analysis showed that the history of diabetes, enlargement of the right atrium
and right ventricle and group variable were risk factors affecting the 180-day survival of lung transplant recipients (all
P<0.05). The 30-day, 90-day and 180-day survival rates of control group were lower, and the differences between the two
groups were statistically significant (all P<0.05), with a median survival time of 100 days in control group. Conclusions
In the clinical treatment of severe PGD after lung transplantation, prone position ventilation combined with VV-ECMO
may shorten ECMO application time, invasive ventilation time and ICU stay time, and improve the short-term prognosis of
lung transplantation.

[ Key words] Prone position ventilation; Veno-venous extracorporeal membrane oxygenation; Lung
transplantation; Severe primary graft dysfunction; Intensive care unit; Acute respiratory distress syndrome; Oxygenation

index; Invasive mechanical ventilation

TS % A 2 — T8 R 2 AR 0 it 6 2 A A i A AT
B, BHELARMIENL, A2 3 0 AR ] 42
15, AEE MR A 37 25 1 R S8 R AT 8K i T A S
WAV E RS, RAYERAYKY) ( primary graft
dysfunction, PGD ) J&5MWafiFEAE A 5 FI A A7 1
FERNRZ Y, PGD A FA: BRAA R AE 2 il 7K i
o G 7 A A ARG L AR A 48 2 A5 R A L T 3 m

PGD 7 | 2 1) il B4 A e S P PR 40 ILRE R 2242 e i
HZEAAE (acute respiratory distress syndrome, ARDS )
ELAT AR RL Y g B AR B 2= AL AT N H YR T T
AR, # Ok -#R K A S B i 4 A ( veno-venous
extracorporeal membrane oxygenation, VV-ECMO ) 1
AR TFB, ARERRI R RN, Ahedss
Hopg U E R, R RMY 38 S RE A% 235 ARDS <


mailto:xhy1912@aliyun.com
mailto:xhy1912@aliyun.com

. 900 - BT

F16

S BRI, S Mi4E T ARDS i

REAEAIF 5T 22 26 BR A [ A S IR it 4845 S 8
X PGD HRIT R, 5 % PGD &3 5
BM B SIRYT . B AR WM RE YT I N AR YT
PGD [F5EI> ", ARWFFOK 2ot [ i A Al A A AR
J&5 E B PGD 8 L AN EMO 38 SR VV-ECMO B &
TBIT B R BERE, BT EM 38 KBS VV-ECMO
IRIT X PGD M FUH TS 1520
1 M5 &
1.1 —fREN

Wtk 2021 4F 1 A % 2024 4F 6 AER L ERRE
B o i N REEBEAT I RS AE AR, AR5 &k A
PGD {47 VV-ECMO IGY7 75 Bl B A8 52 3 (11l PR ¢
Bl AMHZEHYE PGD 2016 45 2L4H00 R4 X 4
i e AR e BRI BT R A5 T PGD[ A AR B <
200 mmHg ( 1 mmHg=0.133 kPa ) ], ASHF5T K15 R &2
BRI A4 T8 T N R B B A6 P 23 D3 2 o A it e
(#it%5: KY24172) H¥gmBEmigRE.
1.2 MANRHEBRIRAE

R4 A5 HEBR bR A 75 ), Hoph B
48 5, 4 27 B, ARRAE: (1) HIRIBAEERE
(2) Wi (3) ZEFH=18%; (4) i
BHEARHIEE PGD ¥4 ; (5) MiBHEARE R
JH VV-ECMO #fiihry 8% HEERAnifE: (1) BRA
SERERERAE;  (2) TRIRSRER ST (3) IMiESAH
AJGAE PGD JE KR VV-ECMO B sl . BEDT
Bk HIk 2024 4E 12 A 31 H.
1.3 SAHEER

W i B AR J5 & AE H B PGD & A VV-
ECMO 2 ( X B 20 45 5 ) Ffs Bz 8 B A VV-
ECMO 4l (/Y74 3061 ) o HAiGyr4ls 26 i,
A, AR (53+14) %, R i R) 5T £ 4
k23 B, A5 1k BH SRRl 1 ), AR R T
200, BT LG, AU 1], R
PRt shi bk 1 0], R bkE R 1 xRl
B2, 23, FE (S1E11) %, FEERESS
Jili (6] JoT 21 A Ak, 34 f51], 0% 1 BH ZEPEBems 2 41, filizk
BUTER 46, LAE 5K 2 6, TR RSk
JE 2 4, Sl 1 Bl
14 HRAE

OB LA PR AR I PR BERE, A48 A3 16 PR ¢

BECAERE . PR AaTed. |AEHE IS ) |, 2
HIGIRGEORE [ PR . . AT s 8%k (body mass
index, BMI) . Iii#Y . H4E W47 % (intensive care
unit, ICU) (RN ], W2 E MRS 30d.
90 d H1 180 d A= A7 520 [N 28 K LA [R) 20 501 2 5 A
AR
1.5 SitEFHE

K HI R version 4.2.2 AT G150 81, 115K
TORILVREIR, TOF S RORHL ) LR HT 7 A
5 Fisher KA 55, A )7 70 FEBORL L BCR H] Mann-
Whitney F&FIRGE o T BEORE L Baebn ol 22 s rb for
OO iE, Lol ) 2o, PAn sk
A ST REAS ¢ K656 5% Mann-Whitney & FIKG 56 . R FH
Kaplan-Meier #7440 AT, PRZH ) A= A 38 LR
log-rank % o JIr A 48 i 2% 4 5 35 % F 30 A6 56
P<0.05 N2 G Lo

2 % R

2.1 FABZEHIEREMILR

TRYT LRI B2 A2 35 A I R ORE L% 1, R
2H % ICU {5 B INkE] . ECMO 7 FH s ] K% IR W L fifi
FRRBEKFRITA, BESWAGIMFEL (8
i P<<0.05) ; X REZSZ F M 51h B TiRTT 4 .
BMI/NTIRITHL, HESHWAZRITHEXL (BN
P<0.05) , XREZH 30d, 90d K 180 d LEFFIHM
Wwiwrr a2, HESWARITEEL (Bh
P<0.05) . MAMLESEIR . ZHAFEWE L A SR AR
SRR RIS EE X (¥ P>0.05) .

PR 1 R 1
22 FRBEZEARE 30d EFBERSH
SR A2 % ARG 30 d AR ARG AT 44, PR
K Cox MIHAMT /R, 52 BMIL, BEIRMES . 47
ORESHOEER . R . Rrhimergnie ey
Aaiiteea L (B P<0.05, Bl 1)



%61

TRMESE . MFRMLIE KRG VV-ECMOTR Y IR A 5 1 B2 ISR MRS A R D i

- 901 -

ZWNZE Cox BIHMHT Bs, BERG L . £
B 5 A 0 B HE R O 5 Jili 7 A 32 5 R R 30 d 2B
FIfER I E (B8 P<0.05, Bl 2) o HHIRE
B ZE ARG 30 d AL T KUK 24 S TCHE R AR S 32

A b MBI (95%FIfRIXIE]) KB LL (95%AIfFIXIH] ) PE
ZHER]

5

4 1.25 (0.56, 2.77)  — 0.592
ZHEAE 0.99 (0.96, 1.02) 0.542
ZHBMI 0.89 (0.81, 0.98) B 0.021
ZA A

o]

A 1.68 (0.60, 4.73) 0.324

B 1.17 (039, 3.47) r——H———— 0.784

AB 1.64 (0.41, 6.56) 0.484
HEEAER 1.02 (0.98, 1.06) 0.262
e

5

i@ 1.51 (0.56, 4.03) r—fF—+——— 0.417
A AR 1.00 (1.00, 1.01) 0.589
(bt A I ] 1.00 (0.98, 1.02) 0.886
PRI

5

H 1.04 (039, 2.79) +—F—— 0.934
AW S

P

i 0.50 (0.17, 1.45) —+—— 0.200
IS

o

fi 1.04 (0.14, 7.70) 0.968

X

el 3.29 (1.48, 7.34) —_— 5 0.004
ZH RIS

¥

H 0.52 (0.16, 1.75) ——t—t 0.292
Z AL

5

H 1.07 (0.25, 4.54) 0.930
ZHEWEM

i

f 1.39 (0.63, 3.04)  +———— 0.414
Z AR B

T

4 127 (0.48, 3.38) r—d+———— 0.633
ZHARFNIL

I

H 2.63 (0.62, 11.15) 0.191
ZHRALP S ERR

5

A 2.90 (1.29, 6.49) 0.010
ZAMIIRE

ANt

i} 3. 0.79 (0.38, 1.79) +—++—— 0.570
Bk L

=

) 1.95 (0.78, 4.89) 0.153
Z AN 1.02 (1.00, 1.04) 0.083
ZHATECMO

#

2 1.24 (0.29, 5.28) 0.767
izl

L

XU 1.58 (0.54, 4.62) 0.400
LR 7RI

#

P 1.10 (0.46, 2.62) +——h——— 0.838
SHEELz(YIF

7

2 1.27 (0.38, 4.23) 0.701
FAM ] 1.00 (1.00, 1.01) 0.280
V2B ] 1.00 (1.00, 1.01) 0.514
At 1.00 (1.00, 1.00) 0.120
AR e i 1.00 (1.00, 1.00) 0.012
APt 1.00 (1.00, 1.00) 0.022
2415

TRITAL

XFAR4H 2.45 (0.98, 6.13) 0.057

o 1 2 3 4 s

1 FBEZEARRE 30d £FLEEE Cox @A

Figure 1 Univariate Cox regression analysis of 30-day

postoperative survival in lung transplant recipients
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Figure 2 Multivariate Cox regression analysis of 30-day

postoperative survival in lung transplant recipients
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Figure 7 Univariate Cox regression analysis of 180-day

postoperative survival in lung transplant recipients
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Figure 8 Multivariate Cox regression analysis of 180-day

postoperative survival in lung transplant recipients
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