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[Abstract] Objective To investigate the risk factors of early death after lung transplantation in patients
with idiopathic pulmonary fibrosis (IPF) complicated with pulmonary arterial hypertension (PAH). Methods A
retrospective cohort study was conducted. The clinical data of 134 patients with IPF and PAH who underwent lung
transplantation at Wuxi People's Hospital Affiliated to Nanjing Medical University from January 2017 to December
2020 were collected. The donor's gender, age, duration of mechanical ventilation, and cold ischemia time, the recipient's
gender, age, body mass index (BMI), smoking, history of hypertension and diabetes, preoperative usage of hormones,
mean pulmonary arterial pressure (mPAP), cardiac echocardiography and cardiac function, serum creatinine (SCr),
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N-terminal pro-brain natriuretic peptide (NT-proBNP) as well as surgical type, extracorporeal membrane oxygenation
(ECMO) treatment, duration of operation, and plasma and red blood cell infusion ratio were collected. The cumulative
survival rates of patients at 30, 60, and 180 days after lung transplantation were calculated by Kaplan-Meier method.
The univariate and multivariate Cox proportional hazards regression models were used to analyze the effects of donor,
recipient, and surgical factors on early survival in donors after lung transplantation. Results The majority of donors
were male (80.6%). There was 63.4% of the donors older than 35 years old, 80.6% of the donors had mechanical
ventilation duration less than 10 days, and the median cold ischemia time was 465.00 (369.25, 556.25) minutes. The
recipients were mainly males (83.6%). Most of the patients were younger than 65 years old (70.9%). Most of them had no
hypertension (75.4%) or diabetes (67.9%). The median mPAP of recipients was 36 (30, 43) mmHg (1 mmHg=0.133 kPa).
There were 73 patients with single lung transplantation (54.5%), and 61 with double lung transplantation (45.5%). The
survival rates of 134 IPF patients with PAH at 30, 60, 180 days after lung transplantation were 81.3%, 76.9%, and 67.4%,
respectively. Univariate Cox proportional risk regression analysis showed that recipient preoperative use of hormone
[hazard ratio (HR) = 2.079, 95% confidence interval (95%CI) was 1.048-4.128], mPAP = 35 mmHg (HR = 2.136, 95%CI
was 1.129-4.044), NT-proBNP = 300 ng/L (HR = 2.411, 95%CI was 1.323-4.392), New York Heart Association (NYHA)
cardiac function classification Ill =1V (HR = 3.021, 95%CI was 1.652-5.523) were the risk factors of early postoperative
death in patients with IPF complicated with PAH (all P < 0.05). In the multivariable Cox proportional risk regression
analysis, recipient preoperative hormone usage (model 1: HR = 2.072, 95%CI was 1.044-4.114, P = 0.037; model 2:
HR = 2.098, 95%CI was 1.057-4.165, P = 0.034), NT-proBNP = 300 ng/L. (HR = 2.246, 95%CI was 1.225-4.116,
P =0.009) and NYHA cardiac function classification lll - IV (HR =2.771, 95%CI was 1.495-5.134, P = 0.001) were
independent risk factors of early postoperative death in patients with IPF.  Conclusions Preoperative hormone usage,
NT-proBNP = 300 ng/L., NYHA cardiac function classification Il =IV are independent risk factors for early death in
patients with IPF and PAH after lung transplantation. For these patients, attention should be paid to optimize their
functional status before operation. Preoperative reduction of receptor hormone usage and improvement of cardiac function
can improve the early survival rate of such patients after lung transplantation.
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H 3L mPAP 2 36 (30, 43) mmHg ; ARHIWHA &I
I SSOE PR A B B A D s REBURE AR
o MTAE 73 ], SUESA 61 i ; (5 bk - ¥
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2R Cox HUABIRUES: [ 5 23 BT 45 L, % P<<0.05 B AR fiE
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NT-proBNP it A Z2 R Z AR, W25 42 = A G it2e
ESC R NYHA (U HIRE 53246 NT-proBNP i
AZ P ZWA A TE R, 255 R, Z IR AT
{81 1113825 . NT=proBNP =300 ng/L. NYHA > I HES>
2 ~ V4 Al e TPE 51 PAH MRl B R Je 5
WIBET AT S R (3 P<0.05),

&2 IPF &3 PAH B EEEARREHAR TR ERMEER Cox LbHIRBEEYF 5 #

AR HR (95%CI) P1{H Ap HR (95%CI) P{E
HEAR(EE AREIALTIRE : 55 LLIEE 1.096 (0.525 ~2.292)  0.807
PR - 2ok LS 0.525(0.206 ~ 1.333) 0.175 ARHIZ R ER 1.051(0.970 ~ 1.139)  0.227
WY . =35 W H<35 % 1.342(0.709 ~ 2.541) 0.366 ARHi LVEDD 1.034(0.942 ~ 1.134)  0.482
HIMGAA R : =10d th<10d 1.132(0.543 ~ 2.360) 0.741 AHT SCr 0.996(0.978 ~1.013)  0.638
VSIS ] 1.000(0.998 ~ 1.001) 0.603 AR NT-proBNP
ZRE R =300 :g/L ;<300 ng/L 2411(1323~4392)  0.004
P B Lt 2.225(0.795 ~ 6.228) 0.128 AT NYHA OIRE 4%
RS . =65 B <65 % 0.867(0.437 ~ 1.721) 0.684 M~ VgL I ~ Mk 3 021(QL65213.523)8 =0.001
BMI : =28 kg/m” <28 kg/m” 2.417(0.948 ~ 6.161) 0.064 || FAR[GE
WZ A« A L TE 1.024(0.549 ~ 1.909) 0.940 FARIy 2 RUIAL A L R4 0.848 (0.463 ~ 1.554)  0.593
e A T 0.945(0.466 ~ 1.918) 0.876 ECMO 758 0.051
WEbR - A e 0.947(0.494 ~ 1.815) 0.869 VV-ECMO H A H 0.691(0.270 ~1.767)  0.440
ARATZ AR - AR 2.079 (1.048 ~ 4.128) 0.036 VA-ECMO H A 1.551(0.625~3.847)  0.344
ARHI mPAP : =35 mmHg [t <35 mmHg 2.136(1.129 ~ 4.044) 0.020 FARMS[E] 1.001(0.999 ~ 1.004)  0.300
RETGOTIRE : 7% LLIEH 1.754 (0.941 ~ 3.270) 0.077 g i 451 0.939
ARG =B 0.516 M3 20400 =1:2 H<1:2 0.933(0.437~1.992)  0.858
BT 1.450(0.751 ~ 2.800) 0.269 RIS - D400 <1 : 2 0.842(0.325~2.183)  0.724
HE T 1.779(0.323 ~ 13.616) 0.579

e IPF R R PER LT 4EAL , PAH sl ik 5, BMI AR R385, mPAP M Xzl bk, LVEDD 2= % &7 5K IR AR, SCr M L WLEF,
NT-proBNP & N A5k AKATA, NYHA 2.0 RER M2, ECMO SHRSMER A A, VV-ECMO Nk - #i ik ECMO, VA-ECMO k-l
Jk ECMO, HR R EE , 95%CT R 95% FI {5 X[ 5 1 mmHg=~0.133 kPa ; 25 AR T
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A —
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IR —
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Gy B ss x M HR(95%CI) P1h

R BRI E - 2.072

0.729 0.350 4.337 0.037

fifi FH EE AT (1.044 ~ 4.114)
ZIRATT mPAP 1.854

=35 mmHg <35 mmHg 0 0320 3927 (937 3 537) 0060
Z AR NT-proBNP : A
SEHATT NT-pro 0.809 0300 6849 224 (000

=300 ng/L <300 ng/L (1.225~4.116)

TR MR 2.098

0.741 0.350 4.485 0.034

fifi FH EE AR (1.057 ~4.165)
ZARATT mPAP 1.682
. 333 2. .
=35 mmHg [, <35 mmHg 05200 2442 (0.876 ~ 3.230)0 18
ZARARET NYHA LIRE MK - 2771

1.019 0.315 10.485 0.001

M~V T ~ T2 (1.495~5.134)

1 IPF R & MEEF Ak, PAH Bk , mPAP S Rl Sl i , NT-proBNP Sy N A MK AT , NYHA g2l 2900w U2, HR

KB, 95%CT } 95% T X [A] 5 1 mmHg~0.133 kPa
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