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Analysis of risk factors and establishment of risk prediction model on

interstitial lung disease complicated with respiratory failure
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[ Abstract ] Objective : To explore the clinical characteristics of interstitial lung disease (ILD) complicated with respiratory failure
(RF),compare their differences,analyze their risk factors of ILD with RF,and establish a risk prediction model. Methods : A total of
291 patients with ILD in our hospital from January 2013 to January 2018 were retrospectively analyzed and were divided into the case
group (n=98) and the control group (n=193). Their clinical data were compared and analyzed,and logistic regression analysis was
used. The model was established ,and Hosmer—Lemeshow goodness of fit test and receiver operating characteristic(ROC) curve were
used to evaluate the model. Results : During the past 5 years, patients with ILD and RF were taken 33.7% among all hospitalized pa—
tients with ILD. Compared with the control group,the mortality in the case group was significantly increased, accounting for 17.3%.
Patients in the two groups had significant differences in main symptoms,the aggravated time of symptoms,smoking index,C-reactive
protein (CRP) and the lesion of chest CT(P<0.05). Logistic regression analysis revealed that acute exacerbation within short time,
dyspnea,increased CRP,and CT diffusion focus were independent risk factors of patients with ILD and RF. The area under the ROC
curve for the evaluation model was 0.854(95%CI1=0.805-0.903) ,with sensitivity of 67.1% and specificity of 89.5%. Conclusion :More
attention should be paid to ILD patients who have an acute exacerbation in short time,with dyspnea as main symptom,accompanying
with high CRP level, diffuse lesion and ground —glass opacity, or combined with cardiovascular disease and pulmonary infection.

Because those patients may be more likely to have RF,with high mortality and poor final outcome. The risk prediction model might be

VEE AR T Email; 1129331174@qq.com, an effective tool for predicting whether there will be respiratory

BRI 60 « R 2 o 60 B A 3 75 failure of ILD patients,with can be used for clinical practice.

BIEEE AR 4  Email . mtonghua@163.com [Key words]interstitial lung disease;respiratory failure;risk
a H 5 : & J. o
424 H R : hitps://kns.cnki.net/kems/detail/50.1046.R.20200513.1059.002.html factors;risk prediction model

(2020-05-13)



— 244 —

BERERKZFHR 2021 £5 46 5 2 # ( Journal of Chongging Medical University 2021.Vol.46 No.2 )

5] J5i P4 Bl 5 (interstitial lung disease, ILD) J&—
AR AR PRI |, i 7L R 5 R il 2 SR 1
HEAENTLD B % F 50 2 LUR  ASEATPERE I IR XE N
TR, — e 2 8 D BURF A
PENNE (acute exacerbation, AE)® I 523 (respi—
ratory failure, RF) {11 /& ILD P it g i) — A~ £ 2
T, AR R IS B ILD A
RF i AR AT 5 AT 0 i | dnc 2 3 BUM R 2 i 3
g G 22, PRIk, AP 3 i ik e A
W X 2= S AR AR T, AT AR AR, A7 Bl T e B
HERRAEIF TS, AT T ILD 5 REF B
AR R BRI G B DR 2% g 2 XU Pt A A
Xof R o VP A o 7™ B AR BE TN £ AR AR [A) S A
i SN

1 ARFFTE

1.1 %

TEFE 2013 4F 2 2018 4F T 5 PR EE R} R W& o — B2 B
FEBER 291 6] TLD B2 AR A Bt sl ik i <434, 4 H ok
£ RF 4 G4, 98 ) 5 AP RF 41 (KR4, 193 #])

12 AR AT R

ILD 2Witr =% 2008 43 F MR 23 &1THY ILD 45
FISWIbRIE, ABFTRON A B T ZALES . O 9% CT
(high—resolution computed tomography , HRCT) H. 45 ILD MiL %!
RFEAE 2 (LA RS 0 560 43 A1 S 32 10 R A AR5 | PRl
FEESDEIRE ) . @QHRCT FRBUNIAIE AR 25 3 A i A
(trans—bronchial lung biopsy, TBLB) /A5 2H 408 Bil~AIE 3
GHRCT FIAIA H ICTL5E USRS h 2 44 @) 24T LA
BRI B VTR Y HRCT L3 E B AR C S s b i
YIfiE 3728 Ml 9 18 W (bronchoalceolar lavage , BAL) AY 4l
53 A S8 A A 25 SRAS W () B PRI " . WHO X RF (1Y
AR AR TR, T B A TR R A
L B KA S EAR T 60 mmHg, BAEAT — A ALER /3 1K

F 50 mmHg, MRAIHZSWARHEIT, EATREULT 286 Y44
APERF 2, HERIEIRI 2o & B B T S i
S5 G IRORMBR R 3 22 1 f8 3
1.3 WLEIEAF

TSR 2 AL —OTORE, BB AR R R 5L
(body mass index, BMI) JEHR 43 BI4E | Guit 2 4H S W RIS
B SR EI0 MAE RGP MRS (BRI E S
PRALEENZIE ALRER , 23 BIGETT H Bk FEREIR 14 £ 35 8,
WCARAEBERI TR DC S 00 % MR F R A S5 SR
14 Gitsas

K SPSS 24.0 HRAFIEATHE AR B IE A A e 5%
BEAR + FRmE2E (w x5 ) FoR IR 047 T 7 RHR
M, (Pss, Prs) 7 , 2 AL OB L BCR F o K050 (5 P RER
FFEIESSAR, MR HAESBUG 5 ) TR R U R R 7
K3y s % 5200 P 2 EAT logistic [0 4347 ;R 3238 & T4E
FRAE 4L (receiver operator characteristic curve, ROC [f1£%) |
Hosmer—Lemeshow & 10 R B PEA logistic [MIAREHRL . #6
UK UHE @=0.05,

2 &% B

2.1 24 F I

5T BRAH AR L g 2H AR R ) A BMIL R b S
RG22 S G2 X (P>0.05) ; I W HRTE 5L & IF 18 1k
D IMAE RGN A5 IEI IR 5 TP 2R e oA g PRy
o e T B, 25 A GE T X (P<0.05) (K 1),
22 WEARGEAR FEA R SRR

33 191 2 7 R SR 1) T A R T A5 TN % i (alanine
aminotransferase , ALT) | MLILAF . C 52 2R FT \D- — R A&
1o TR B2 (P<0.05) 5 T AEAR A2 M on i ek ) 11 2 P KA
TXTHRZH (P<0.05) , S fI2H £ 35 500 3 2 22 A e R PR 2F 4
1k (idiopathic pulmonary fibrosis, IPF) , Tl % R 20 2 > 45 4 40
LR D& 18] S i B (connective tissue disease—associated
interstitial lung disease, CTD-ILD) , {21 HRCT F- K
RIEPERTLE , Z AR A PR (P<0.05) (£ 2) .

F1 BERERLER (x£s;n,% )

13 o P BMI/ ‘ WA WS AR B L ﬁﬁﬁﬂi%ﬁ GBS
% Lo (kgem?) I AR RS I e N L Y e
W4l 656143 57 41 23.1%3.1 45 53 3079 £43.7 2262x48.1 63(643) 52(53.1) 38(38.8)
XA 653+137 100 93 22933 102 91 197.6 £26.0 380.6+51.2 93(482) 58(30.1) 46(238)
eIz Al 0.174 1.055 0.485 1.249 2.173 -24.789 6.774 14.636 7.066
PiH 0.862 0.304 0.628 0.264 0.031 0.000 0.009 0.000 0.008




BERERKZFIR 2021 £5 46 5 2 #5 ( Journal of Chongging Medical University 2021.Vol.46 No.2 )

— 245 —

2.3 97 5 XBSTHIER

Geitorb 2 4L E R (AR JE AR M), 43 R /N
:<0.5 mg/(kg-d), TR .0.5~1.0 mg/(kg-d), K
:>1.0 mg/(kg-d)] FBEIHIF HiE RGN, RIAEIRIT
MERE b R BT R B A e et 22 5 Ho 5
HIRA R 28 KR BLETRYT , X B 2H 22358 FH v 45741
MR, IR RGBT AR T MR 5 (in-
tensive care unit, ICU)HHE fEFEFET- AEL, SRBIZLEET %A
17.3% % BEEH 1y 1.0% , H g 9 20 8 3 A B A ICU I
BT X IRZHE (P<0.05) (% 3)
2.4 Logistic )3 5-H7 BRI TR AL A 4 3

BT R R A G E AR AT

=}

==

=X
o

Z N E logistic [IHFT 45 F K BUEAR 20 I o b ]
AHEARAEIR CRP Jh i JHRCT WLERIE PGS | B & B
5 IR A IO AR R ORI T ILD S K LR
W Rl ) RS, ASAIF9E ST 1 logistic [EIHAETRL R . Logit (P)
-2.910+0.829 x fiEtk 2t i = i 8] (30 d=0;<30 d=1)+
2091 x AR (T=0;A=1)+1427 x CRP(<10=0; =10=1)+ 1.835 x
CT kL3 B (R FR 2 =0 ; 71 2 1 =1) +0.924 x 3 & 5 35 5552
(To=0;F=1)+0.831 x il B/ (To=0;FH =1)+1.085x.L> I &
P (J2=0;41=1) .Homer—Lemeshow LG IR BEK 5, P=0.496 ,
PR ROC Hi1Z% T HifH (area under the ROC curve, AUC) N
0.854(95%C1=0.805~0.903 ) , REE N 67.1% , 7 55 4 °489.5%,
AR 0.566(F 4 8 1),

%E 2 2 ZH%%VE’{*JE@L%@%’%E[MJ( Py, P ) sk ,0/0;; tS]

A5 o 3 s B ]/ EW@ Wz e HRCT%@E%&
IPF CTD-ILD  JFifth i) /d MKgsE  BEBEEGY BRIk
R 67 26 5 12.2(2.0,63.9) 10(5.8,30.0) 91(92.9)  93(94.9) 76 52 27
Xif B 109 76 8 6(2.0,36.5)  20(7.0,30.0) 162(83.9) 137(71.0) 146 52 39
WIZ1H 3.845 4713 0.139 1.819 -2.782 4.554 22.434 0.130 19.306 1.999
P{H 0.050 0.030 0.709 0.069 0.005 0.033 0.000 0.718 0.000 0.157
. Jifi 8y ik He (mmHg, T
5 D—é%jztx/ CRP{I Eﬁ?/ ALTj mlﬂnl‘éﬁi SIS HRCTYp Akl
(mg-L17) (mg-L1) (g-L7) (U-17) (pmol - L") 30 . B e
I 1.61(0.74,2.8) 33.1(14.9,77.3) 31.8+52 30(18,455)  61(47.8,84) 82 16 21 77
XERZ] 0.62(0.3,1.3)  10.90(5.0,31.8) 36.3+5.9  23(15,39) 68(57,82) 174 19 111 82
AR 6.18 491 -6.32 2.18 -2.28 2.581 34.146
PH 0.000 0.000 0.000 0.029 0.022 0.108 0.000
%3 EBFAREER(xxs,n,%)
131 ‘ i%fz%m ‘ R o TERBERHK {£1CU BHK o
N TP AR KA /d /d
2 10(15.6) 11(17.2) 43(67.2) 23(23.5) 94(95.9) 13485 2.8+45 17(17.3)
X REZH 15(17.4) 37(43.0) 34(39.5) 34(17.6) 154(79.8) 9.5+5.1 04+1.6 2(1.0)
VA 0.490 2.980 23.035 1414 13.421 4228 5.224 28.330
PiA 0.484 0.084 0.000 0.234 0.000 0.000 0.000 0.000
* 4 logistic @IS
- 5 . b o OR (95%C1 )
TR R
v 2.091 0.604 0.001 8.095 2.480 26.422
AR EE B[] 0.829 0.391 0.034 2.291 1.064 4.935
CRP 1.427 0.430 0.001 4.165 1.792 9.680
CTE 1.835 0.396 0.000 6.267 2.885 13.612
VE DS 0.924 0.385 0.017 2519 1.184 5362
INI(IRER LR 1.085 0.375 0.004 2.961 1.419 6.176
il 0.831 0.372 0.025 2.295 1.108 4754




— 246 —

BERERKZEFIR 2021 £5 46 5 2 #5 ( Journal of Chongging Medical University 2021.Vol.46 No.2 )

0.84 J

044 /

o

0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

154
E 1 ROC fhk

Judge EP SO IE 76 ILD B, 5 IFIE
QR R B EIN R AT A BL, CRP KT
B A L Ry ILD 3 & RE B9 ST £ K A
2, 5 EIMIFFEAIRART 33X 2 R A i (4 45 A g
T 8] 51 2T AE A 25 ) O I e | 52 I S R AE
1 e Az i MOMNER TLD S8 25 i D R 3, ORI
Jny R IE A IS 1% RE, EISMIFTE i & B,
AH LI B R, A T | L B R A R T B R Y
VEAIS, BEFERFSER I, 24 1/3 (9 ILD RATEAHER
WA, AT 5T K BB IAATS A TLD 3 K
A2 RF R ZR o X AT RESE H T WA 55 1 it
B AT W D e, 403 15 1 i b R 20 M TR 1 i v
BB TP AEA RN BT HE AT, BEAE RS
FEW il Dy BE vh FH 3 Jili 7 & (forced vital capacity,
FVC) ili — 4 1k Bk 7% 8% = (diffusion capacity of
carbon monoxide of lung, DLq,) B K44 ILD JF:
& RF MR R 2, R FVC DLy, B3 i 535 il
T MR B e YRR BEN 1 AR ST A i T REAS:
G B i 2, AN BRI T HERR I GE it o0 B, B 1F
2B R TETE ] A Z AR IAT R G
Ik,

WFFERI ILD BRI FREE | I R R I e = 5 5
P B 0 R B ZE R MRG0 ) S U S5 M
PADCAR2, BRTE AR T ILD BBFFErhi 2 ]

(i) S P il S MR 3R TLD BRI RAEE IR 2
JEEAG . 2 ARSI A BB DX, Gy A £ A
W BRSO IR S SRR IR TAEH,
FEAE TS LA 5 5 rpali ) o M il A X 43, AR
WEGE BT T A o A O Bl g X ILD £ 35 9%
S T IS KA IR T IE (1) R A A ABIEE
o RIS IO A RS N T I & RF AOHE
X EE T T ILD fBE AR B A7 e fili [ R 21 4
A, 3L LR VA VRO e BRSO LR i S5k
S I LA BORRAR 532 M s 0 PRS0 6 38 I, 5 %5530
SRR N T IR ELIRERERY . [RIA EANE
WFFE R, 2 B I AAE 1 5 v] BRAFAEAH AR,
WSk A o ok ok Ap A Ak 30 e i) I 4 B 7= 2 1 4
4 ZE -8 (interleukin—8, IL.-8) it J1 4458 | 11 ILD &
Hl AL 40 1L-8 /K -1 S T 5, 22 BH A8 1) 3 ik
SRR AL AT RE L E £ 2 A

IRIT TG — AL IR T TR MR SR
PEN IR EZIRIT 2 . ARG IOR A
[F) 70) R 3 2R A A P O F AR B AR AR 3 RSB T HAaZ T
FEAR LB IR e ILD R B A
%o iX 5 Collard HR 45"MF5Y—3%, BT LA, 3 Kt
JEEAMRGA A IR E TR R R 4Rk 2 kA
JEHR Je ik JeAuts-or DL K HoA IRy an i 3% e il
R PRH 2 = A TLD TR0 AN b1, e
DIARAFEN] Iz W, X IF & RE (Y ILD 83, 07 2
WAANRT R 3 e 0 T AT UG S R A T4y
BT, & BAT LGRSO R PE M B E AR, )
WA S TCAE A R, PE AR B P

ARG A logistic [PIHMEFRIERIR | X TG )
(] IR S I EE , HL LA Sy F2 220G R, A1
CRP /K VT, MR SeAR Sk A /R VR PR A2
PR R BB 52, oA IO IS s i S e 11
ILD 35, &A= RF BRI HER,, 7EMO¥E HRCT YR B
b BB Y R A T PR SNPEE BE B
L EE A A AV R Y7, 22 R T P AR | Tk
HRAH BB A8 20 T Il W MR 40 A =249, CT
VLB ISR PR W2, SRR
RIL,IPF B3 RF 1Y &I KT CTD-ILD, Fi%
ZRAEZ R T h G F B R s B
SRR RIS R AR EEN R, BT
LD 9 5 i BRAE 2% , 43 2 2520 R TRIFP2S 1) TLD



BERERKZFIR 2021 £5 46 5 2 #5 ( Journal of Chongging Medical University 2021.Vol.46 No.2 )

— 247 —

WTEINEE & RF SRR R il e A 5E AR,
AR KBFFIE I difb e s B T R 40
30T .

AT — LR OFEAR D BN
SEE TS5 R = AR s @ WA 58 Bl
PRGERH 53 Bl S AN T i B, 8 0 I 45 A Ttk
— A I0IE ; QAKX B B I B BET , =
X HARCR AR

£ £ X W

[1] Mikolasch TA,Garthwaite HS, Porter JC. Update in diagnosis and

management of interstitial lung disease[J]. Clin Med (Lond),2016,16

(S6):71-78.

[2] Leuschner G,Behr J. Acute exacerbation in interstitial lung disease

[J]. Front Med (Lausanne),2017,4:176.

[3] Zafrani L, Lemiale V,Lapidus N, et al. Acute respiratory failure in

critically ill patients with interstitial lung disease[J]. PLoS One,2014,9

(8):€104897.

[4] PLsete w8, B BTEERE S e A ). BRI

Wiz ,2015,35(11) :863-868.

[5] WRPHRE, JR255 2R HE AR A MR 2T 2 AL ™ B R BE A I B 5T
L] AL AN 245, 2018, 41(5) :355-358.

[6] Judge EP,Fabre A, Adamali HI et al. Acute exacerbations and

pulmonary hypertension in advanced idiopathic pulmonary fibrosis|J]. Eur

Respir J,2012,40(1):93-100.

[7] Takao S,Masuda T, Yamaguchi K,et al. High preoperative C—re—

active protein level is a risk factor for acute exacerbation of interstitial

lung disease after non-pulmonary surgery[J]. Medicine (Baltimore),2019,

98(5) :e14296.

[8] Ushiki A, Yamazaki Y,Hama M, et al. Viral infections in patients

with an acute exacerbation of idiopathic interstitial pneumonialJ]. Respir

Investig,2014,52(1) :65-70.

[9] Kumar A,Cherian SV, Vassallo R, et al. Current concepts in patho—

genesis, diagnosis, and management of smoking—related interstitial lung

diseases[J]. Chest,2018,154(2):394-408.

[10] Qiu M,Chen Y,Ye Q. Risk factors for acute exacerbation of id—

iopathic pulmonary fibrosis:a systematic review and meta—analysis[J]. Clin

Respir J,2018,12(3):1084-1092.

[11] RJei, £ M5k FF, 5% S54RSS PERH) BT CT 3%

LG I REARSCHERTE (). PRI 2, 2018, 23(5) :853-857.

[12] Song JW,Hong SB,Lim CM,et al. Acute exacerbation of idiopathic

pulmonary fibrosis:incidence,risk factors and outcome[J]. Eur Respir J,

2011,37(2) :356-363.

[13]  ZEIRAE. SRIG L BB A e A2l 5 iRy ). e
ZERERINTIR AR, 2008, 31(4) :245-246.

[14]  Spagnolo P, Wuyts W. Acute exacerbations of interstitial lung

disease ; lessons from idiopathic pulmonary fibrosis[J]. Curr Opin Pulm

Med,2017,23(5):411-417.

[15] XUt 5 In o0 fe R AL £T Aefb S s B AR I]. e

LERAINEIR A4k, 2017,40(5) :365-368.

[16] Ponnuswamy A,Manikandan R, Sabetpour A, et al. Association

between ischaemic heart disease and interstitial lung disease:a case—

control study[J]. Respir Med,2009,103(4) :503-507.

[17] Collard HR,Moore BB, Flaherty KR, et al. Acute exacerbations of

idiopathic pulmonary fibrosis[J]. Am J Respir Crit Care Med,2007,176

(7):636-643.

[18] Lynch D,Lynch J,King T, et al. American Thoracic Society. 1d-

iopathic pulmonary fibrosis:diagnosis and treatment. International con—

sensus statement. American Thoracic Society (ATS),and the European

Respiratory Society (ERS)[J]. Am J Respir Crit Care Med,2000,161(2

Pt 1).:646-664.

[19] 5 U, Z254T B2 MLAIR @ M K e 1 Je A 6 8] S5 P it

FIAYT T AN BUIRL. 2R B2 e A i (B2 R , 2018,27(8) :

710-713.

[20] Kondoh Y, Cottin V,Brown KK. Recent lessons learned in the

management of acute exacerbation of idiopathic pulmonary fibrosis[J].

Eur Respir Rev,2017 26( 145) :170050.

[21] L, iz e Pt 8 2 0 )i D) e AL

RIS )] EPIE‘%:"&%‘E'F'@,2015,13(5);8,10.

[22] Raghu G,Collard HR,Egan JJ,et al. An official ATS/ERS/JRS/

ALAT statement ;idiopathic pulmonary fibrosis:evidence —based guide—

lines for diagnosis and management[J]. Am J Respir Crit Care Med,

2011,183(6).788-824.

[23] Lafyatis R,0’Hara C,Feghali-Bostwick CA et al. Interstitial lung

disease[J]. China Medical Abstracts(Internal Medicine),2007(4) :206—

206.

[24] Churg A, Wright JL, Tazelaar HD. Acute exacerbations of fibrotic

interstitial lung disease[J]. Histopathology,2011,58(4):525-530.

[25] IRAEZE. S50 A Ta] B P il 58 AR AL Ak 18 1 S T 1 s 5 1)

SN LSRRI, 2008, 31(4) : 297-300.

[26] ARAEAE ATCER. I T B R kI P (E] B P I s 11 4 32 0]

hARZE IR 4, 2009, 32(12) : 889-890.

[27] W FUF, FEOY, F5RSE. B PERE G B2 D). 1

2%k, 2012,19(1) :62-64.

2 g 4

(%R . HHL)



