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[ Abstract ] Objective To explore the establishment of a prognostic model based on machine learning algorithm to
predict primary graft dysfunction (PGD) in patients with idiopathic pulmonary fibrosis (IPF) after lung transplantation.
Methods Clinical data of 226 IPF patients who underwent lung transplantation were retrospectively analyzed. All patients
were randomly divided into the training and test sets at a ratio of 7:3. Using regularized logistic regression, random forest,
support vector machine and artificial neural network, the prognostic model was established through variable screening,
model establishment and model optimization. The performance of this prognostic model was assessed by the area under
the receiver operating characteristic curve (AUC), positive predictive value, negative predictive value and accuracy.
Results Sixteen key features were selected for model establishment. The AUC of the four prognostic models all exceeded
0.7. DeLong and McNemar tests found no significant difference in the performance among different models (both P>0.05).

Conclusions Based on four machine learning algorithms, the prognostic model for grade 3 PGD after lung transplantation
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is preliminarily established. The overall prediction performance of each model is similar, which may predict the risk of

grade 3 PGD in IPF patients after lung transplantation.

[ Key words ] Lung transplantation; Idiopathic pulmonary fibrosis; Machine learning; Primary graft dysfunction;

Random forest; Logistic regression; Support vector machine; Artificial neural network
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Figure 1 Fitting of elastic network models
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W 0.000 225 FOE 12 AFF 5 438 A il B 452 % PGD &I 8 25 A4
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H: A EDM LR B, B [Eoh RF AL, C Eh SVM AL, ECMO =X, 0 MREEA, 15 VV-ECMO, 2 & VA-ECMO,
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Figure 2 The importance of features in LR, RF and SVM
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01‘/ ! ' ' ' ' O‘f’ il il il 1 Ll
0.2 04 0.6 0.8 1.0 0.2 04 0.6 0.8 1.0
(GRS N A PETIIE
1.0- 1.0-
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I 4 o ) © I 1 o ) £ ®
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B3 &3 ROC HLE
Figure 3 ROC curves of each model
*2 FERBNRETFEHESH
Table 2 Evaluation parameters for each model test set
Hm AUC R RS PPV NPV TR R
(95%CI™) (95%CI ) (95%CI ) (95%CI ) (95%CI ) (95%CI )
R 0.76 0.89 0.43 0.49 0.86 0.60
(0.63~0.88 ) (0.76~1.01) (0.28~0.58) (0.35~0.63 ) (0.71~1.01) (0.49~0.72 )
- 0.73 0.81 0.50 0.50 0.81 0.62
(0.60~0.85) (0.66~0.96 ) (0.35~0.65 ) (0.35~0.65) (0.66~0.96 ) (0.50~0.73 )
SUM 0.77 0.85 0.50 0.51 0.84 0.63
(0.66~0.89) (0.71~0.99 ) (0.35~0.65) (0.36~0.66 ) (0.70~0.98 ) (0.52~0.75)
. 0.71 0.85 0.38 0.46 0.80 0.56
(0.58~0.84) (0.71~0.99 ) (0.23~0.53 ) (0.32~0.60 ) (0.63~0.98) (0.44~0.68)

IE: OCrymTfFEXIH,

ECMO & W EPY, & ik - ik ( veno-venous,VV ) -
ECMO 2 W W 2 0t £8 v 42 it B 4 SR J& PGD i ¥
RITHIE ECY, Warrior 2652 Bf58 K 3, AE-IPF B3
1A R 5Z HUGE S B ECMO B 421677 1Yl REPE B
Ko ITAER, KT ECMO Mt ARG PGD B2
WA — o SR, IR AE AR b E A
ECMO ARG PGD BY&H4% 4, 1fif Toyoda 253

o LB, i hk-sh Bk ( veno-arterial, VA ) -ECMO
J& PGD KA MM fEf IR . IRA s, VA-
ECMO I TF VV-ECMO £ i 2 1 75 >R B
A1 1 0 2T AR R B R B O RS SE R T 1Y
OHHE, B YR ot o A AR TR KRS, i IR G 2
PR . AP AT . IR SRS A Bt
T R AECT I A I A5t 5 A TR PR A G
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Table 3 DeLong test results of ROC curves for each model

TR LR RF SVW ANN
LR a 7=0.585, P=0.559 7=—0.449, P=0.618 7=1.326, P=0.185
RF - - 7=—0.850, P=0.395 7=—0.375, P=0.708
SVW - - - 7=—1.516, P=0.129
ANN = = = =

I O-—RIEdsE

%4 McNemar HIEHER
Table 4 McNemar test results

A LR RF SVW ANN
LR . 27=0.000, P=1.000 2£=0.125, P=0.724 1°=0.364, P=0.546
RF - - 2£°=0.000, P=1.000 2=0.409, P=0.522
SVW - - - 1=1.455, P=0.228
ANN = = = =

T O-—RIesd.

7. Seay 2511 & FFP : PRBC %% i 2 4 il ECMO
i % 3 9 PGD R AN . REEEAPOIEER
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DIBE Iy g bR, At i T bR | I o R
225 1 I B i EEL A B i ik 1 5 | A i B A AR S il 7K
JipUa0-411 - pAY R A Ay e e S B A 100 A R S S
INEVE, HERE N BB SE R M R PR AR T T
A EFR, BFE R, AT L A A A NRORITTR
PRI TR PR oA S5 R PR RE b st/ N R R AR, AT
WEGIE K, ek (FRZIETEM AR A ) K
YRR 02K B DR N R AR T R A
VUl H] e I N BB R R, IR Tk
i K i ) e AR S By R TR AR A B, 1l
ETEMEZG YA B H SR AR S e B R 2

i bk, AW ML kA T

IPF 85 Bl B AR T 9 T IASE AR, mT LAFE AR S BRI 20
173 9% PGD XU iTli. %T PGD TilJ5 BRI X ifits
FEAL | 23 LI REFIE S 2 S BRI, XHHLA
> A BCE R Z AR A . BONASER N RRVE S %
WAl B RS, T AS RE A I PR B A Hh e
AR FEAAFAE— 2 AR BR I, 1 20 B B A A
B, TE/NVFEAS | KRR ZS ] B 4R B a2 ) Tl
fB 7 AT BEAED A BRM s LY X IPF A 7005 A 780 AT i
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S 3k
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