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Establishment and evaluation of risk model of idiopathic pulmonary interstitial fibrosis complicated with emphysema
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[ Abstract] Objective To explore the clinical characteristics of idiopathic pulmonary fibrosis (IPF) complicated with
emphysema and build a risk prediction modelMethods From June 2017 to April 2021, 66 patients with IPF complicated with
emphysema who were treated in the Department of Respiratory and Critical Care Medicine of Sinopharm Tongmei General
Hospital were selected as the observation group, and 72 patients with simple IPF who were treated in the same period were
selected as the control group. The clinical data, arterial blood gas index and pulmonary function index of the two groups
were compared; Multivariate logistic regression was used to analyze the risk factors of IPF complicated with emphysema,
and the nomogram prediction model was constructed using the selected valuable variables and the model was evaluated. All
patients were followed up for 1 year, and the survival of the two groups was compared. Results The proportion of smok-
ing, reflux esophagitis, dry cough, interleukin-4 (IL-4) and tumor necrosis factor in the observation groupa( TNF-a), The
level of arterial partial pressure of oxygen (Pa0,), total lung capacity (TLC) and vital capacity (VC) were higher than those in
the control group [ #(x’) /P =7.845/0.005, 6.661/0.010, 4246/0.039, 2.313/0.022, 3.011/0.003, 2.911/0.004, 3.744/ <0.001, 2.016/ <
0.046 ] ,while carbon monoxide dispersion (D, CO) was lower than that in the control group (#/P=3.653/ <0.001). Multivariate
logistic regression analysis showed that smoking, reflux esophagitis, high IL-4, TNF- a High PaO,, high TLC are independ-
ent risk factors of IPF complicated with emphysema [ OR (95% CI) =1509 (1.117 —2941), 2.746 (1968 —3.535), 1262 (1.021 -
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3517),2.158 (1469 —3.998), 1.724 (1.055 —2.653), 1396 (1.116 —2240), all P<0.05], and high D, CO is a protective factor [ OR
(95% CI) =0.717 (0346 —0966),P=0018]. The validation results of the nomogram model based on seven independent pre-

dictors showed that the area under the working characteristic curve of the subjects was 0.846, the C-index was 0.835, and

the Hosmer Lemeshow goodness of fit test showed a good degree of fit (P=0.832), with a high net benefit value. The fol-

low-up results showed that there was no significant difference in 1-year survival rate between the two groups (P> 0.05).

Conclusion  Smoking, reflux esophagitis, IL-4, TNF-a, PaO,, TLC and D, CO are the influencing factors of IPF complicated

with emphysema, and the nomogram prediction model constructed by them can simply and quickly predict the risk of com-

plicated emphysema.
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Tab.1 Comparison of clinical data between control group and ob-
servation group
T H (ini (Xrl)} igeﬁ) vt P
PRI H(% ) ] BB 48(66.67) 39(59.09) 0.848 0.357
1 24(33.33) 27(40.91)
AR (x £5,%) 65.29 £18.67 63.45+£16.92 0.605 0.546
BMI(x +s,kg/m?) 24.63 £ 5.41 24.15+ 5.32 0.525 0.601
SRR (x £5,4F) 1.52+ 0.46 1.43+ 0.38 1.247 0.215
IR FI(% )] T#H] 18(25.00) 14(21.21) 2.286 0.319
M 42(58.33)  34(51.52)
m# 12(16.67) 18(27.27)
W KRS [ ) (% ) ] 46(63.89) 56(84.85) 7.845 0.005
BIHELFI(%)] WML 45(62.50)  34(51.52) 1.698 0.193
BRI 41(56.94) 32(48.48) 0.989 0.320
PP EN 38(52.78) 32(48.48) 0.254 0.614
REEE®E R 30(41.67) 42(63.64) 6.661 0.010
TR 14(19.44) 9(13.64) 0.836 0.360
WEFEFARBIBI(%)]  17(23.61)  14(21.21) 0.114 0.736

JR A 5E s [ 461 (% ) ] 10(13.89) 6( 9.09) 0.773 0.379
FiEmE s [ (%) ] 3( 4.17) 2( 3.03)  0.127 0.721
WGRREI (%) ] Fn% 31(43.06)  40(60.61) 4.246 0.039

Japt] 39(54.17)  45(68.18)  2.840 0.092

SSH 42(58.33)  45(68.18)  1.434 0.231

MHE 32(44.44)  39(59.09) 2.957 0.085
4.63+ 0.98 4.95+ 1.02 1.879 0.062
6.67+ 1.49 7.23+ 1.86 1.959 0.052
15.84+ 3.94 17.16 + 5.68 1.597 0.113
68.95 +18.52 76.41 +19.36 2.313 0.022
13.11+ 3.95 15.24+ 4.36 3.011 0.003

CRP(x +s5,mg/L)
WBC (% +s, x10°/L)
NSE(x +s,ng/L)
IL4(x +s,ng/L)
TNF-a(x +5,ng/L)

1.3 WMFEbR5 ik

1.3.1 Skl S HE bRt - o s A e B vk il
HI% 5 Fe (Pa0, ) . %A b ik 43 [ (PaCO, ) | 3L
(Lac) o FrHANES R4 A B S Hr A I 5 7R
SR AR, PE/RE G-100)

1.3.2 [Ty REFEbRAz : f 5 A BEJa ¥R i D Re A
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Tab. 2  Comparison of arterial blood gas indicators between the

control group and the observation group

4 5 % PaO,(mmHg)  PaCO,(mmHg) Lac(mmol/L)

XHR4L 72 58.22+11.68  47.5210.76  1.76 +0.56

ME 66 64.32+12.94  44.38: 9.17  1.62+0.42
A 2.911 1.850 1.650
Py 0.004 0.067 0. 101

2.2 2 AIfliTiaeE AR b AR TLC \VC & F X
HaZH 1 D,CO MK FXFHR4, 2 R A G it X
(P<0.05) ;2 4% FVC FEV, .FEV,/FVC RV %
ZRTGHFE L (P>0.05) , L% 3,

2.3 g IPF 3 &SR Z2 &R Logistic [B1H 7347

®3 O RAFE AR HMDIRELLAL (v 25)
Tab.3 Comparison of pulmonary function between control group
and observation group
moH YA (n=72) WMEEH(n=66) (fH P
FVC(% ) 68.87 +17.63 73.26 £19.51 1.389 0.167
FEV, (%) 73.29 +13.15 75.65 +16.89  0.920 0.359
FEV,/FVC(%) 103.64 + 7.59 105.32+ 9.86 1.127 0.262
TLC(% ) 63.25 + 8.61 69.43 £10.74  3.744 <0.001
VC(% ) 64.46 +18.27 70.93 £19.43  2.016 0.046
D, CO(% ) 56.74 +14.58 48.26 £12.49  3.653 <0.001
RV(% ) 68.73 +14.33 72.06 £15.24 1.323 0.188

PR IF Ml = g AR i (02 = 1,75 =0), LAk
MOZ=1,%=0) REER(ZE=1,%=0), T
Z%(E=1,7/5=0) . IL4( >72 ng/L =1, <72 ng/L =
0) .TNF-a( >14 ng/L=1,<14 ng/L =0) ,Pa0, ( >61
mmHg =1, <61 mmHg =0) . TLC( >66 % =1,<66% =
0) . VC(>68 % =1,<68 % =0) .D,CO( <52 % =1,
=52 % =0)VEh A2 &, T Z N RED Logistic [1]
30T, R B, WO | R v R 48 T4 5 TNF-
o 5 Pa0, 5 \TLC {5 J2 IPF Jf i e g ik 57 fes i PA]
%,D,CO mEHRPHE(P<0.05), K4,

&4 IPF A Z R Logistic [B]H 734
Tab.4 Multifactor Logistic Regression Analysis of the Factors Af-
fecting IPF Complicated with Emphysema
o H B1H SE{H Waldfi P{i ORf{H 95% CI
M A 0.411 0.363 1.285 0.003 1.509 1.117 ~2.941
it EE AR 1.010 0.887 1.297 0.027 2.746 1.968 ~3.535

1
Fnz 0.662 0.543 1.485 0.059 1.938 0.726 ~2.068
L4 & 0.233 0.199 1.367 0.022 1.262 1.021 ~3.517
TNF-« 5 0.769 0.712 1.167 0.035 2.158 1.469 ~3.998
Pa0, 0.545 0.428 1.619 0.006 1.724 1.055~2.653
TLC /& 0.334 0.234 2.033 0.009 1.396 1.116~2.240
VC & 0.909 0.675 1.815 0.062 2.483 0.730~3.744

D, CO & -0.333 0.279 1.422 0.018 0.717 0.346 ~0.966

2.4 TPF JfJ i A i rry JRUJRS: 51) 28 ] 3 000 A 720 g o
A Z R Logistic [a1H 73 A8 Ry IPF Jf- % Jifi <,
I 18 DR 270 4 T T A8, LR 1 TP 2 il = XL
ikt IL4 TNF-o \PaO, \TLC 34 KT, H 4 It
S8 A8 WA S8 XURS: B &7, 17 D, CO 1 T i )
3 BRI UK o

2.5 gt TPF I 4 it =i i) JRUIS: 571) 4 el i A 7R %4
REVEMY  ROC M4 o3 M iWow , i 155 A8 1Y) — S0k 48 2K
(concordance index,C-index) >4 0. 835(95% CI 0. 762 ~
0.898) ,AUC 3}y 0.846(95% CI0.776 ~0.931),DL F
S5 R W R IZ IR X 3 BERAF, X TPF - Jifi <
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1 IPF R fili e 64 AU 51 £ P 3 0 465 72
Fig. 1  Prediction model of risk histogram of IPF complicated

with emphysema
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Fig.2 nomogram ROC curve of prediction model
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Fig.3 Calibration curve of the nomogram prediction model
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Fig.4 Nomogram clinical decision curve of prediction model
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Fig.5 Analysis of survival curve of two groups of patients
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