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ZAE TAERE R ZE T 1 (area under receiver operating characteristic curve , AUROC VIEATHEI] . FER . SNHRAAH L, R E
COPD B3 B4R IE AR 8 50 R B HE 8K (body mass index, BMI) \CAT ¥F-43 e[l 48 Bk (S00.) (i kR 22 A8 G222 X
WK EL CAT W43\ Sp 0. M WU AL AL, kAl T+ COPD IHE (probability of COPD, Peorn) , Peor M IRAERI(H 1 57.1% . Tifi ¢
AR v G20 DA 3R 14 e B (A WA $0=220 52+ 4F (CATIE2r=T7.5 73 . $102=93.5% o Z A AUROC 2 0.938, B4R F 51 i
J15# , Hosmer-Lemeshow $U & FEKT I P=0.789 , B AUAZIE AT . 518 : WOIRAE L, CAT P43, SpO. M B T~ COPD B Bif i A A 7Y , 1%
LB RAFI X FIREE , H Peorn=57.1%7] fi A COPD & i 8, g LA T i Tl R syl LAWA 2 W7, NI 341k COPD 11y
IWiZ2R . WARFEE=220 3 - 4F . CATPF43=7.5 43 \S$10.<93.5%H} , XF COPD fififs HAT #5353 X
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Primary construction of pre - hospital screening model for chronic obstructive pulmonary
disease

LI Ruijiu', CHEN Liangyu®, LI Yuanyuan®, NI Aijun',SUN Peili"

'Department of Respiratory and Critical Care Medicine , the First Affiliated Hospital of Nanjing Medical University ,

Nanjing 210029 ;°Department of Tuberculosis , Nanjing Second Hospital , Nanjing 210003 ;’Department of Respiratory
Medicine, Jinling Hospital Affiliated to Medical School of Nanjing University , Nanjing 210016, China

[Abstract] Objective: By observing and studying the specific related factors of patients with chronic obstructive pulmonary disease
(COPD) , a pre - hospital screening model of COPD was established to improve the implementation rate of pulmonary function
examination in high-risk groups of COPD, so as to reduce the rate of missed diagnosis and mortality of COPD. Methods: Total 68
patients with stable COPD and 40 patients in the control group were enrolled. Their basic data were collected , and COPD assessment
test (CAT) , pulse rate and finger pulse oxygen measurement during exercise and pulmonary function test were performed at the same
time. Logistic regression analysis was used to determine the independent variables related to COPD, and COPD screening model was
constructed, which was corrected by Hosmer-Lemeshow test and discriminated by area under receiver operating characteristic curve
(AUROC). Results: There were significant differences in age , smoking index, body mass index (BMI) , CAT score, lowest finger pulse
oxygen (S;0,.) and highest pulse rate between the control group and stable COPD patients. Smoking index, CAT score and S;0,,
constituted the screening model, and used to estimate the probability of COPD (Peopy).The best threshold of Peopy was 57.1%. The best
thresholds of influencing factors in the screening model were smoking index =220 cigarette - years, CAT score = 7.5 and S;0,, <

93.5% . The AUROC of the model was 0.938 with strong discriminant ability . The model correction was good with the Hosmer -

(HEE&HmB] EEHEAULHRIL(2018YFC1311900) ;18 1 BH ZE Mg R Bn g S-S /E 5 H (KD18)
TEIFEVEH (Corresponding author) , E-mail : plisun9419@njmu.edu.cn
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Lemeshow fitting test P=0.789. Conclusion: Smoking index, CAT score and S;O,. constitute the pre-hospital screening model for

COPD, which has good differentiation and correction. When Peopy = 57.1% , it is helpful for doctors to effectively screen high -risk

patients with COPD, and it is recommended to carry out lung function test to confirm the diagnosis, so as to reduce the rate of missed

diagnosis of COPD. When smoking index = 220 cigarette-years, CAT score = 7.5 and S;0,. < 93.5%, it has good guiding significance

for COPD screening.

[Key words| chronic obstructive pulmonary disease ; CAT score ; finger pulse oxygen ; screening model
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/b T P BH ZE 4: il % 9% (chronic obstructive pulmo-
nary disease, COPD) & il — > 5 K0 24 3 TR ]
R WA TR A SR, COPD B U A = RSB T
A A COPD HAIE#Y™IR , {H & COPD Ky
LR R . BRI RERYIN E & COPD iZ MY
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#ER; BCOPD f A Ab TP fase 1 ; @Jo™ F.0 ik
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IReRAT . X BRZH A AbRIUE : BEAETC OS50 , il
WA INRE RN REIEH o XIFFE e R AR
25— E PR B AS B ZE 51 S HEUE (45 2015-SR-
207.A1;2019-SR-504) , H Ui A 24 ¥ 0 &8 F1s
Eh-SER
1.2 ik
121 —fEFFHk s

WA 32 3 1 AR BERE AR M0 R A
B B REE RS CT O LA GO IE AR 2
YAYT BB ) | R £ 4T COPD 1A% ik (COPD
assessment test, CAT) P43 IS HEN 2 | kR K5 ik
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1.2.2 CAT+#4%

R CAT [R]85 # HEATIF 43, CAT [ 4541
FENZIR  NZ IR M pe] R T Sl A R SRS
8 TR, S A AR B B O, X B0 H AT
53 (0~543) , 534043 o )24 h 2 10 B 5e il
123 Mizyaeten

iz FH7E [ H’A% 2\ 7] Master Screen 10S Ik 115835
BT REAN , 2 IR 56 R b2 Bt D s A AR o, 78
W A S R IR (U0 T R BE 400 pg) HiTFS A
551 IR SR (forced expiratory volume in the
first second, FEV,) 48 X {H , FEV, /5 W iH {8 & 43 He
(FEV.% pred) , H 77 ifi i &= (forced vital capacity,
FVC) 25 X E, FVC (5 TUHHE 7 73 L (FVC%pred) ,
FEV/FVC ARl DI RESE b5 o
124 FERcE LN

IO FH DR 1 S AR (5 - CMIS60D , KAt &
FNPHAT IR 7)) Il 321805 7E 6 min P47 56 L
& HEE S R P A K S A AIEE . 6 min 64T
I R AR A 2002 4F 36 [ M B s 48w X 2 IR
B AT s B S S48 - i 2D A7z g (i) R
T 6 min) . HARRAE N B HR B E A2
AEFHRATEIEHIR I R e G, 2l E I
IR IEAT 6 min LAT IR B H Wiz g ; 2 2P
(R INE R Y €0 A& S A Vel
Fi8 Dk 48 S Dk 38 55 RH SC BN, 23 00 e 1 S k4R
(Sp00) I ARIKEE(Sr00) (KR B IR TR o
1.3 “%itss&

R I SPSS23.0 GE i+ PF A T Xs Ak BRI 23 A
IES AR A R 22 (3 + o) TR  IEAS AR
B R ST AEAS ¢ K56 30 B LU B4 ) 22 57, A IE
5741 B8 R H Mann-Whitney U £ 50 FE 3 2 (8] 22
5o W mIRT CA 2544 B 75 857 — 9T Logistic 7]
IHHAY K50 15 COPD IZ ARG Y B A8 1, Tt Al
i1 COPD Hf % (probability of COPD, Peow) B 7 2 .
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i A BB A VA 1 FH A2 10 T AEARE T 2K (receiver
operating characteristic curve, ROC)F|Wr, {f Ff 24 & 45
WO BRI R A N B A de A0 UL, LA
RIE FEE, P<0.05 NERFAGIER L,

2 &4 R

21 —fIH
ARG 108 BIFF A AN SRR, H
rhfaE B COPD 4H 68 14, %f BRZ1 40 f51] . 5 %f BR 2 H

H AR, COPD 4LAER A i (CAT P53 ) i B
(FEV,.FEV,%pred .FVC .FVC%pred .FEV/FVCAEK) |
75 5 e e AR (Sp0 AR ) | IR AT 25 B 2 B vy (PR A
FEE ), BLAME RS K FE 45 20 (body mass index,
BMID) e kR 2w B A G L (R 1), 1M
Se0m 25 5 LG L
22 HAdGES

LR Z Logistic [ 53477 7R 47 0% AR 8 5%
BMI ., CAT P43 SpOu I (e Ik F4 02 COPD (1) 57 F0300
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Table 1 Comparison of general data between stable COPD group and control group

=] COPD 4 (n=68) X HB2H (n=40) e P&
IR (Z) 68.75 +7.90 61.08 + 8.31 4781 <0.001
W ARFE A (32 - 4F) 672.24 + 439.85 244.375 + 332.89 5317 <0.001
BMI(kg/m?) 22.37 +3.13 24.54 +2.85 -3.585 0.001
CAT(43) 10.77 + 4.51 5.10 +3.46 6.838 <0.001
FEV,(L) 1.34 £0.51 2.62+0.74 -10.693 <0.001
FEV %pred (%) 48.35 + 14.46 96.03 = 15.70 -16.032 <0.001
FVC(L) 2.55 +0.68 3.34 +0.93 -5.076 <0.001
FVC%pred(%) 71.75 + 18.08 98.28 + 14.56 ~7.888 <0.001
FEV/FVC(%) 51.23 +8.32 78.28 £5.32 -18.449 <0.001
S:02(%) 97.35 + 1.62 97.88 + 1.24 -1.749 0.083
Sv02.(%) 91.90 + 3.94 95.38 + 1.58 -1.328 <0.001
I 7 k3 (WK /min) 116.22 + 20.56 128.63 + 19.34 -3.094 <0.001

WA =5 I WS SO AT

PZ . S8 1) F O A5 ks i i 2 & [
VAR Y 0, 55 T AR 45 K0 CAT PE 43 L SiOu, T 4F 5
BMI ., 5% i Ik R 9% HEBR 76 7 (£ 2) o Hosmer-Leme-
show $8L & P0G 5675 21 9 PR 0.789, 2 B Hh Tl
TN ARE 356 4K A5 110 30 S 001 450 5 O 45 001 4 =2 (D ) 22 5
TGt S, MR RY DL A B 55, AR AR IF R
I o AR COPD Y SR H 43 L ik 84.3% , Tl
NSRS

i 32F 7T Logistic [ 5 438718 7] AR Peorm /7
2+ logit (Peor ) =f (x) =45.846+ (0.003 x I 4# 45 %1 ) +
(0.428XCAT P43 ) +(=0.529xS,0,, ) , bk J7 FE AR
9 : Peom=exp [ 45.846+ (0.003 x W 48 15 %5 ) + (0.428 x
CATIF43)+(= 0.529%S,0..) I/ 1+exp[ 45.846+(0.003%
W R HEH0) +(0.428XCAT PF43 ) +(-529%8,0,,) ] | 538
TR 3 AR i A TIUE BT AL A, Rl AR
255 M AT T Peorvo
2.3 HER AW INA S AR A

TZAE I (Peop) B ROC i 26 T 1 FH (area under
ROC curve, AUROC) /7 0.938, H |G 15, K 1 1]

DL Y, W 08 BB A CAT V4 W JH 38 BBk &
Si0u CAT P23 BE 5 Sp0a . T M35 %5 . CAT 35> .
S,0,, Tl COPD B (1) AUROC {1 4351124 0.903 ,0.875 .
0.912.0.794.0.850.0.789 , HX T Peorn ) AUROC,
iz = N Z 4L G R2 W COPD A M B i , P
TP LA R R AR SRR ERYE o Peorn IO B AE BI(E
H57.10% , RAE H 88.2% , F5 518 H 87.5% ., 1Y
I R 25 (W MHFE 5 . CAT 3P4 .Sp0. ) 1 Fe A B
3R 220 37 - 4F 7.543 .93.5%(#£3) .
3 4t i

COPD J& ¥R IET- BRI EE R N Z —,
COPD J™ 5 52 i) £ 35 19 A 306 I o, 2 R R e St
S AR BR Lk R, Bz W IR T T LUESE
PRI ) JRE , B e A T BT 0, YRR S A 25 1 £
1. HATIZW COPD 3= K 5E il Ty Be A I , {H fili 2y
REA I A TC 5 B 2R a L RN 32 A0 HR AR T ik
S 2% Ad AR AF BN, K e gk s A 1F 2 COPD i
1R ) BRI R R TR 5L )2 B B M f R AR
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Table 2 Variables associated with COPD
I HRE EALES
= CIEES Q) w1t 4 95%CI Py WUAZE 95% CI P
AP 0.117 1.124 1.062~1.189  <0.001
G EERA 0.003 1.003 1.002~1.005 <0.001 0.003 1.003 1.001~1.004 0.004
BMI -0.245 0.783 0.675~0.907  <0.001
CATF4) 0.412 1510 1.288~1.771  <0.001 0.428 1.534 1.249~1.885  <0.001
S0 -0.499 0.607  0.482~0.765  <0.001 -0.529 0.589  0.423~0.820 0.002
5411 & -0.032 0.969 0.948~0.990 0.004
CL: A{F X R,
1.0 P TERERFATEBR S o AT B0 A COPD [
. —}:ﬁhﬁﬁ R FRWHFE L . CAT P43 . Sp00 = R ER , Horbik
CATHFS WS R R T2 KUK | CAT T4 2 W tR , $,00 7]
5067 *Egg;%m% 2SR SRR . 40745 1 2 U 7T 56 COPD
= 0. BRI TR TR 1 B BRI T IR 5
" 0.4 BHL R A2 R S sz BR AR, AT 34 212 W COPD 19 H
0ol 1. FEMRCOPD JWiZ %, AT A BEAREBUR IR A
HI2 W KAg R LS
0 . . W AR 3 COPD B 2 A HER A FEAN R,

02 04 06 08 10
15
E1 MRE G EEE X COPD 2 BT A& #iE R i)
B SHT
Figure 1 Sensitivity analysis for the influence of dropping
different variables from the model on the diag-

nostic accuracy of COPD

*3 HERMSTENSHNMERTE

Table 3 Diagnostic values and bounds of the model
A AUROC  fefEBIE REUE(%) F5FE(%)

WHRTEE 0794 22037 4F 88.2 65.0
CATI4 0.850 7.5%% 82.4 70.0
S0 0.789 93.5% 61.8 85.0
Peorn 0.938  57.10% 88.2 87.5

F s A T REIK COPD B2 4%, R AT 1R T
Rk Bl A R T PRI A R AR
PR A R A Gt R, R R S
1%, A MATEEA TR . AWFFE I Logistic [543
BT 1 ) S O A A TR R LAY R4 R R
(88.2% ) FlIF 57 J3E (87.5% ) o i £ 455 50 4 435 W A 48
L CAT PF53 AR MR = K& SR rh o g
fEA]—A R 2 J5 AUROCH#R & 28/N, R It = AR
AW (A e , BT IZ N IR 5
HRYETE RS , COPD HYIZ W 3k T 5 5 XU (Wi

MW KIH 5 HE S0 I A SR ER: il ) B S i O MRS B
FEV, 4F T B B2 SR, COPD R SE R B i WA
20 AF R B[R] AT il COPD SR RIG m 245, A&
WF5E Y COPD ZH A8 35 19 W XA 25 B Sl i T X HR 2
BEAL P AT X TR

TERHIZ I COPD i , it 52 B ™ 5 HATAE
AR COPD & FTREMIA IR H2 25 BE L2 Il
IR EA ZRAERIT 43RG COPD, 41 : MDCAT ¥
53 s ek B 9 [ B2 2E 5T 23 IR PRIYES 2 (modified
medical research council dyspneascores, mMRC) ¥
41 s Q2T IR M R A 1] 4 (St. George” s respiratory
questionnaire, SGRQ) ; @1 VEDFI 9597 [7) 4 (chronic
respiratory disease questionnaire, CRQ) ; ®IIfi Kk COPD
PEEE 7] 4 (clinical COPD questionnaire, CCQ) "', H:
Hlf R b LA CAT 343 K mMRC 343 B B R T
2 T mMRC (U S e R85 IR DR PR 2
TR ST A A A 05 ot A HAAR OCHEAR , Rt
CAT ¥¥43 AH# T mMRC 373 Al B L 52 b S A IR
R RGN ST AR ORISR F CAT 434
UGN COPD B R2 I [ 25, AF 5T 7 COPD 44 CAT
PO AR TR 3 S RO, CAT
P23 52 W COPD B 3 4 %8¢ iR (AUROC=
0.850) , H.34 CAT #F43=7.5 43, % &L A5 4 COPD
AT BE , X T CAT PP iy COPD 41, FLUE B FLiz
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W LIRS OMECE S IR S R . {H CAT T
G302 FH LI . R R S I8 Bl ) 3 Bl he
1 HEAR RS 713X 8 AN UL Y, , — e FE B A2 3
TR 2 AR, S CAT PE4 i 2 COPD A
—E AT E

COPD J&—F R 58 4 Al 3 S 32 B AT (1) 12
PEBREMESS . COPD B 7z gl B v 25 R 4R
PETR IS A I B B AEURRN B N R . H AT IR I
M £ 3 00 42000 AN ) Yz EL TR A ) O i T4 bk
SR IN T4 Tk SRS I AS ST A A5 I S AR
B B AT Rl KR AR 4L, HE#E COPD i e |
FR 2 W v () 07 3D o A5 AT BA L i X 4
Jik S #E COPD 48 B J7 I (9 M (B 247 T AH G HR 1,
COPD [ T 5 J& M 32 Bl AR OC AR Sl A , HLIG 2
AESZ R, 12 2 h 48 KA T T 3, Sv0 71T
HF A COPDY . 2 i CoPD &
Gy KA H R TS S R AR AT , HLAE KA T R
g B S, 38 Bk S sh{E (ASpO,) \ASpO, F1 43 L AT AR
Sk COPD /5 £ rbv BUI RS oM o g Wl e A e
AWFFE AR 3] T AL S5 S, 1% 30 b S00..12 Wt
COPD [ AUROC 2} 0.789 (P < 0.001) , 5 BH S0, 7]
PIUHR IR AE COPD, I H. SpO0 T Y AR FL |
Wk AEiz gt B o S KRR D AR e s kR
FERESE TP B G it 2 X (R R RE HE AR
J R AT BB A AL B 7R A2 gyt 8 If R A 2 H An
O EARTEE M, S0, B 22 W COPD 1
AUROC Lt CAT P43 AR 50N, H R A &
Al RE S RN BSSE 1 COPD s G BH ZE S A BTk
318 G R AR DLIRAE FT el , B DA R U AN &
R AN R Sp0., 0752 COPD At B — 2 A 2 1

T (AR 3 AR i A B — A e
o, AT RAST B3 Poomo IS AF A 18 VRS
HEIYY 7], B A T MR B IR, 2K
TN A 45 RO B e 4 R ik 45 e AR, BRIV 1) AR
HIEAA COPD I XURS: , ELEEAE L il — 218
SR, Ak TR LAkA BRTIZ N2 AN R
P15 COPD YA BT i

(EAR R, 50, AR th s 52 i 2
FE 6 min 2547 S50 HEAT 4R Ik SR KR W 1
o3 3R MR TE H 8 & s h A7 i) AT A 328
B FE R AR T HAROR, SN Z 8] 2 5
b B, Yzl iz g ho Rk B e i H H
FRoCr 3R, S A bk 48 B 000 B A A B B 1 e
{8 ; LYK, COPD A9 Il RAE AR 55 FAth 13 07 W R S 9=

I O ML AS ZR GE P o AR AR (] B3 9 g . 25
SER P8 KA CAT V4055, BARAS T GE I 32 103
CLHEBR A 52 M 3 06 235 SR A A B , (R IR I 2R
B WA TN O A HAth e PR I
R L G A5 COPD 114 [ B 17 {3 8 2 75 A 76 AH 2 & T
IiE 5 PR, ARHIFTY 0 AT IR T 64T 2 AR IGHIE , R 1t
J&i B E— 25 XIS R AT AN 56 IE DA B 47 H A
W AR g RN BE ) 5 dee s, UASERUR AU ) T
COPD (1) LT Ar , %F COPD At XS PEAL 34
7T SRR EAT — M. R — 2D bl
VB R ITIZBRE COPD Z5 &4 B A

W2 M4 . CAT PE43 . SpO.. F4 B T COPD Bt Hif
i A AR A BRI BT R XA R O, H 2
Peom=57.1%H , 4 B F B 4 % A COPD = fi /&
A, JF AL HEATORS M B i o) B A I, AT A AR
COPD Wl12% . W MHHE =220 £ - 4F \CAT P1-53=
7.5 41 .$00,=<93.5%1} , XF COPD fifi & H A K 4f i 45
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