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Abstract

Objective: To analyze the clinical data characteristics of chronic obstructive pulmonary disease
(COPD) combined with lung cancer, and to establish a risk prediction model for the patients. Me-
thods: Clinical data of 79 patients with COPD complicated with lung cancer (comorbidity group)
and 150 patients with COPD were retrospectively collected and analyzed, including age, body mass
index (BMI), smoking index, relevant laboratory test indexes and pathological diagnosis results of
lung cancer. SPSS 27.0 was used for single factor and multiple factor Logistic regression analysis to
screen out independent risk factors, and a mathematical prediction model was established. R soft-
ware was used for internal verification and evaluation of the model. Results: The mathematical
model was composed of three risk factors, namely erythrocyte sedimentation rate (ESR), NLR (ra-
tio of neutrophil count to lymphocyte count) and alkaline phosphatase. The area under ROC curve
was 0.913 (95% CI, 0.844~0.982, P < 0.05). Bootstrap method was used for internal verification of
the model, and the sampling times were set to 1000 times. The sensitivity and specificity of this
model were 0.828 and 0.861. The C-index was 0.913 (95% confidence interval 0.839~0.971), and
the calibration curve represented a good performance of the model, and the clinical decision curve
(DCA decision curve) showed that the model could make valuable judgments. Conclusion: The
prediction model based on three risk factors of COPD combined with lung cancer has a good pre-
dictive ability, and has a certain guiding value for screening high-risk groups of lung cancer in
male COPD patients under 70 years old.
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1. 5|

5 P BH ZE M Jili 9 (COPD) A& tH Fi 158 = AN WRIBE T R IR o 32 1% 50 52 1) B8 38 AU Il Th R 2
11, 10 B 5 IS A I R E 1] A8 RE 2 95 (COPD) B E A8 M Se A 4 S ANV GE PR 2E . A58
AN FRRZBR . AORE . AT I 2 RN S AR R I b R AR S ) 2 B FE Al . COPD fE 4
L HRAT 3580, 45D AR R T AAE[2]. Bl et & R A T R R R 2 —[3],
F2 15 1t BH & MLt 1R 0 W& FEIE[4] VEZBETE, Wn[S]E IR, 181 FH € 14 filis (COP D) A it 1) A S Ll /2
I, FEATREAE — B2 EA M. R X PR OR 2 [ ok R A, (HTFT COPD 3 i
FETNEARE IR . RS W R S s BUE e . Bk, A 0B B Ha e brdE, T
TE v ARG, N A HEAT i 675 22 [6] 0 ASHIF 78 3 18 {1 BEL 2 1 Fifi s 45 Mg 1160 1 PAS AR AAE S S TRAE Y, DAY
N Tl R o COPD 2 ) it Jed 7 1 07 25 o
2. #REHE
2.1. HIRMR

[\ P S 2017 FE 1 B 1 HE 2022 £ 12 A 31 HEtiz T5 S0 E B 91128 COPD & F:filifeE 79
#1(COPD £ Wi T Hilifig < #i1)» COPD &35 150 {51 F 4 A 2 b A T AR 2R F) PN S0 36 IE . A 0 3R1S B= Bt e
PR Do B
2.2. MNFOHEBRARAE

IINBRE: 1) MERINFRME. R <70 ©. 2) 2y COPD 1) 8 55 &t 18 1k B 28 M il o 12 W
FrRUEECEEA: E I #R12 Wi oA COPD. 3) 2 Wi Aufitidee (1) £ 38 L RN B 5 A6 0 B 2 AR J 0 2 il . 4) AR
PG ARESRE(BMI) . WARFES. M LIRFabr KOS W 2okl . HERRbRAE: 1) &30 HA R R
guigtEpi, B TR, . ST K. 2) A ERMBRE ARG . 3) AIFH
it 2 G A bR
2.3. fiRFGFZE

WEE B H HIIGRZERE, 45 SRk, REREL WA E S S0 5= e s A i i 2212 W 45
24. GEHE

{4 FH SPSS 27.0 #4754 () AR 35 ) 2 K& Logistic BIEMHT, AWFFEH, RS IESAR R EER
M (P25, P75)% R, 4lIA1Z 5K H Mann Whitney U #:56, & IEAD T ZEEREHFE £ brzR
N(X *8), PALAZERERH T Z00, ik o GRIRER, @il ROC #hZk PF 4 & 5k ST 5 56 K]
RN E, 57 COPD & -l i 3 TR Y, SR R B BEAT Y BBEOAE, 122 i T AR 7Y (1 11
PRULTR M 28 A HE 2, PPN R HMME . P <0.05 RoanZERH G .

3. &R
3.1. BEESR

W G180y 229 7). Hoh COPD & Ml 4 79 5], COPD #Hy 150 {5, %} COPD #H 54Lyi4AH
AT R R T R EROLE 1): TR/ EIEESSMA S, COPD & IFMiE A ms %, C-xM &
F1(CRP). £T4EE AR, D- %4k, JEEH@). NLR. MEWEZ. MHR. CEA. f2-WEkEMH. LDH. a-f2
TR A M. CA-125. NSE. ESR. mlyAM4iE A& A 19 AR EHY T COPD H, ZRHEG G112
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X (P <0.05). COPD & Jffitf g e higufit- . Mmersr . S FEp. UIERHE®EE. ALT/AST.
ALT. HERLEHHA{EACT COPD 4H(P < 0.05). X THF&IESMIIEE, HRAHFE . WBC. HAZH
M. RN TS PT. BRMERBEEREE . PLR. BREFMLZNE. BREEA. APTT [-F3{E5 &+ COPD
#1(P < 0.05). FL4l5 COPD 417E BMI. RBC (Z41fiit4k). AAPR. #HEE I AL, [H#EHA K. PT
WANE . AEAPSME FSE S E R (P < 0.05).

Table 1. Univariate analysis of clinical features of COPD complicated with lung cancer

% 1. COPD & ¥ i IsRHER B E R 5T

Wik o) COP NN pwsitE P
W RS B (4 ) 600.000 (0.0, 900.0) 800.000 (400.0, 1200.0) 4423.0 0.002
EOS (*10°/L) 0.16 (0.1, 0.3) 0.11 (0.1, 0.2) 4916.5 0.034
Hb (g/L) 145 (136, 153) 134 (117, 146) 3676.0 0.000
PLT (*10%L) 218 (184.5, 258) 233 (184, 306) 5252.5 0.182
CRP (mg/L) 1.09 (0.5, 3.6) 9.445 (2.6, 27.7) 21215 0.000
AYEE AR (/L) 3.1(25,3.7) 414 (3.2,5.2) 2116.5 0.000
FDP (ug/mL) 1.9(1.1,2.5) 2.5(2.0,3.8) 2100 0.000
D-Di (ug/mL) 0.310.2, 0.4) 0.51 (0.3, 1.0) 3085 0.000
A A (a) (ng/dL) 15.6 (8.1, 29.9) 21.155 (15.0, 47.8) 32495 0.000
#HAeE A ALB 1.24 (1.0, 1.6) 1.205 (1.0, 1.4) 4105 0.094
%2 5 H5 & 14 (mmol/L) 2.8(2.3,3.2) 2.63(2.3,3.1) 43115 0.268
NLR 1.864 (1.5, 2.6) 3.078 (2.2,4.9) 3055 0.000
W % % (ng/L) 575.0 (517.5, 666.5) 709.5 (595.5, 823.3) 2630.5 0.000
MHR 0.443 (0.3, 0.6) 0.52 (0.4,0.7) 3793.5 0.015
AFP (1U/mL) 2.5(1.7,3.7) 2.36 (1.8, 3.4) 3188.5 0.673
P8 B4R (ng/mL) 2.56 (1.8, 3.9) 4.325 (2.6, 8.4) 3521 0.000
137 A H YR (umol/L) 2.98 (1.8, 5.0) 3(22,5) 5296 0.306
B2-ERE [ (mg/L) 1.605 (1.4, 1.9) 10.9 (9.5, 13.2) 60 0.000
¥ =5 18] B (mmol/L) 11.7 (10.1, 13.4) 1.94 (1.6, 2.9) 707.5 0.000
FLIR i Sl (U/L) 180.82 (153.2, 215.7) 208.7 (179.2, 255.8) 1539 0.002
WLER B (U/L) 97.7 (71.8, 140.1) 71.7 (47, 114.5) 1640.5 0.005
o-$2 T TR B (U/L) 126.85 (104.7, 141.3) 133.78 (113.4, 171.2) 1640.5 0.013
H I = A5 (mmol/L) 1.08 (0.8, 1.4) 0.96 (0.8, 1.4) 4384.5 0.316
JRZEZ (mmol/L) 5.52 (4.4, 6.5) 5.295 (4.1, 6.6) 5133 0.197
- =B R ER(UIL) 24.62 (18.2, 42.5) 26.635 (19.2, 46.9) 5422 0.365
ALT/AST 0.94 (0.8,1.2) 0.79 (0.6, 1.1) 4241 0.001
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AST (U/L) 19.78 (16.5, 23.5) 19.33 (15.6, 23.5) 5529.5 0.453

ALT (U/L) 18.965 (14.5, 26.3) 13.84 (9.8, 20.9) 4012.5 0.000

CA-125 (U/mL) 8.605 (6.3, 12.4) 19.89 (11.0, 54.3) 1218 0.000

HERLL 1.465 (1.4, 1.6) 1.26 (1.1,1.5) 3128 0.000

PCT (ng/mL) 0.1(0.0,0.1) 0.1 (0.0,0.1) 1997.5 0.438

CA-199 (U/mL) 7.09 (4.9, 14.3) 10.625 (4.8, 24.3) 2182 0.125

NSE (ng/mL) 12.71 (11.2, 15.1) 16.1 (12.4, 22.3) 2860.5 0.000

ESR (mm/h) 9 (6.0, 18.8) 23 (13.8, 44.8) 1640.5 0.000

AL A 19 B (ng/mL) 2.515(1.8,3.2) 4.24 (3.0, 7.6) 2547 0.000

FI(R) 60.35 + 8.34 64.41 +4.31 16.375 0.000

BMI (Kg/m?) 2441 + 355 23.17 +3.58 6.293 0.013

WBC (*10°%/L) 6.76 + 1.58 7.63 £2.07 12.607 0.000

PRI (*10%/L) 2.15+2.20 2.89+9.03 0.907 0.342

BRI (*10%/L) 0.52+0.17 0.71+0.98 5.059 0.025

rhE R4 M $ (<10%/L) 4.01+1.47 5.18 +1.76 28.896 0.000

W B 1 L 400 - K (<10%/L) 0.07 +£0.39 0.04+0.13 0.301 0.584

LT YN H(*10/L) 4.64 £0.49 4.35 +0.64 15.173 0.000

/MR (%) 0.66 £3.49 0.34£0.85 0.677 0.411

Tk [0 S5 B [ (S) 12.42 +0.93 12.98 +1.23 14.757 0.000

TR I T IR g (U/L) 80.73 + 22.86 99.84 + 45,58 17.809 0.000

HAHER (mg/L) 1.67+1.22 1.92 +1.40 1.399 0.239

T % FE B & E (mmol/L) 1.17 £0.31 1.10+0.28 2.886 0.091

ALI 570.43 + 484.28 481.15 +1121.39 0.704 0.402

AAPR 0.57 +0.41 0.42 £0.15 9.918 0.002

#HMaEA B (/L) 1.02+0.26 0.98+0.23 1.259 0.263

PLR 127.55 + 87.39 166.61 + 89.04 10.202 0.002

Ui 25 g 0 R (mmol /L) 0.38+0.16 0.41+0.21 1.510 0.220

1L (mmol/L) 1.13+£0.17 1.14 £0.20 0.009 0.923

1fiL 4 (mmol/L) 0.89 +0.09 0.88 +0.08 0.980 0.323

1f4% (mmol/L) 2.54 +2.58 2.29+0.21 0.736 0.392

WIRE M AL (g/L) 1.30 £0.29 1.16 £0.33 9.834 0.002

2 I B (mmol/L) 474+1.03 4.48 +0.90 2.928 0.088

[ 2 (mg/L) 1.55 + 6.68 0.97 £0.25 0.417 0.520

M Clqg (mg/L) 263.90 + 1135.29 192.13 + 44.05 0.311 0.578
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JRIE (umol/L)
JLEF (umol/L)
JIR it 2 g (U/L)
BB AH4 (umol/L)
APTTA Lt
[ $E A £T (umol/L)
PT i& 3% (%)
HEH(g/L)
ERE A (/L)
JSELL (umol/L)
HHEHA(L)
e 05 (ng/mL)
PT [ brbriE b e

AL R3-SR [ (S)

363.48 + 96.32
72.05 +10.54
9.23 +3.66
2.49+0.93
1.09+0.31
10.72 £3.81
103.12 +14.96
39.90 £ 3.42
27.54 £5.37
13.24 + 4.64
67.11+7.48
1.81+4.12
1.64 £8.25
3414 £534

374.56 +329.43

70.07 £15.02
10.91 +5.29
2.54+0.93
1.13+0.15
9.56 +3.48

96.79 + 13.72
36.71 +£4.69
29.44 £ 4.87
12.01+4.24
66.15 + 6.22
2.35+4.35
2.08+9.34
35.91 £6.02

0.144 0.704
1.327 0.251
7.932 0.005

0.139 0.709
0.845 0.359
5.046 0.026
9.773 0.002
34.517 0.000

6.890 0.009
3.842 0.051
0.947 0.331

0.754 0.386
0.132 0.716
5.162 0.024

vE: EOS: MRMER4HAMEITEL. Hb: M4 & A PLT: Ifl/Miit4. CRP: C-RMN . FDP: £F4E )5 =Y
NLR: ki gnf Sk Egupe it thE. MHR: R TH4-HDL h{E. AFP: FREE . ALT: BN ZM.
AST: BRHEFEZFMG. PCT: B ERIE . NSE: & i LEs . ESR: ZLAMuyifE=. BMI: {AJfiiE%. WBC:

HAfTEL. ALL: (BMIx HEEH/NLR). AAPR: HEE - EMEBRREFIE . PLR: /N4 ik L4t f -4 b
8.

3.2. ZEAE Logistic EYISHr

45 COPD 2 M4 it 2 R iR e 41 0, Xt 41 NSRS, K VIFE > 101
MR, AENEESHT, LEMHESITE, BER. aTEtEMREmES 19 F B, UIEREEE. ABRL.
ESR. b2 f#k&E A NLR. APTT. PT iGshE. RIEBEREEIE N H AR, iR AENR AR, T
7 Logistic [F1JF 5347, 455 7% ESRNLR. B P B B & COPD & I fiias ) A v f& e 5 2= (P < 0.05) (I
% 2).

Table 2. Logistic regression analysis of COPD combined with lung cancer risk factors

%% 2. COPD &M E & Logistic EYA5

H=& EIEEY FRUER Wald €77 P1{A OR 1 OR i 95% ClI
ESR 0.070 0.027 6.437 0.011 1.072 1.016~1.131
NLR 1.485 0.445 11.149 0.001 4.416 1.847~1.073
ALP 0.036 0.018 4.220 0.040 1.037 1.002~1.073
AR -8.636 2.348 13.529 0.000 0.000 0.000~0.018
3.3. FMEEpOE
45 LA I Logistic [R5 #4555, #37 COPD F34 B L 1 Tl A 2 .
In (P/l— P) =-8.636+0.07x ESR +1485x NLR +0.036 x ALP
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(Hrh P REBIHRIMZR, 1 - P AREREIVRIR).
FEHARPR FAALR, ESR. NLR. BPEBERREGEERS N 1 /NEAfr, COPD B FE s (1 KUK 3 7 1
W 1.072, 4.416. 1.037 fi5, ZERAB G (P <0.05).

3.4. FMAREYAYEIE

I 1A%, ROC HiZkZoR: FINEH 2 H iAoy 0.913 (95% Cl, 0.844~0.982, P < 0.05), 4%
BB, P IR WA 0.471, 24 P < 0.471 i, HIWr AR B, 24 P > 0.471 i, ¥y COPD
&5, K H Bootstrap J7VERFAT AL N ESAE, RIFERECRE v 1000 K, FEANFBEGIESE, AR UK
FE40.828, HrRFEAN 0.861, CF5%AN 0.913 (95% & {5 X [A] 0.839~0.971), & 2 W4, TR L sLpr
MEREC LT, H Hosmer-Lemeshow A& FEKLIG 7T H1(,” = 6.696, P = 0.570), JEIL#L& IR, B
WEZE 5 SEPRME S LA FERE R, R R ERE . ] 3 iz B N T I IR 5 B — 8 e il

MEHE

0.4+
o2 — AUC = 0.913 (0.844~0.982)
0.0+~ . . . ; .
0.0 0.2 0.4 0.6 0.8 1.0
1575

Figure 1. ROC curve of predictive model
B 1. FuRE ROC Hhzk

1.0 T LA TT IIII!?
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T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
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Figure 2. Calibration curve of prediction model
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Figure 3. DCA curve of predictive model
B 3. FUNREYE) DCA Bk

4. ¥1ig

COPD Sffiifi & WA &2FET-HIBR, T LI TR« s A Kol . 7 5 )7 VR i 24
P£, COPD &M fiayy + o WHME[7], A N At st E M. ki 2 it iR e, COPD 5
Jitg ok R ), 1A COPD N St (1) UBS BE 1, 29 9%~17%fK) COPD &35 < & /i, COPD /2
U R AR ST R R 2R, HR R il (1 XU & TG COPD FE 1) 4~6 £5[8]. HLSRIX — XU [ 7E
MU ANE 2, (HE 1) R B R R G I R G AR BE 2R [5]. COPD &3 R8Ik 4 0 2 18
REFE R KB IG N, AHFE 5T S8 s B3 IR I PR 23 3918 = DU L 2 [5]. COPD & F:Jifidie &5 v 53 Mk
EL T, XS B AR R > L MR AR AR AR KR SRE R A (A A R [9], AHEA
B TEWETC P24 S 1 COPD #5357 filiess A& 95 X T

Bl AN LRI, S BB B i iE . RSN E TR ROE R EERASAHK[10], 5
AWFiEd Logistic [EIVA5MAT FhLik o3 By i ik 15 P S 28 i 28 28 o A e 1 v FE R B AE 795
AR, MPT(ESR) NLR (FR R4 i v 2otk 4 M vt 2 LU AR« Bk o R I (ALP) 2 Hh 22 41 55 1tk
COPD 3 A i i S G R R 5o DK S 6 R 00t R0 B 20 M S

ARV, TR 2 COPD 5 fiiid P A s 1) S o ER 2, AR 90 302 s 0 2L A8 3 WROHR i K0 ¥ v T
4l COPD #H(P < 0.01). FHHBFC&UEM, R FHIARE 5 1% b & A T 9600 Frib 2z, FHo 83
FhBE N2 A B BURYI R [11], K588 T2 MR A 55 o 2 5] RSl B B T RS2 408 S STl 20 [ B, 2 4
SR AR IE SO RN, A B 2R AL F (TRP) & FiliE TRPAL Il TRPVL 25, & R34 In4m i iy fn
LRRIR AL NI, 15 S Ca UL, BN S RE JE DR 858 , 1 J0RE DR 119 b, kb #4448 2% (4 (MFF fll DRP1).
Caspase-1 il NLRP3 &1, [AIBf(F I ELEEE, Wndepifkml& 8 FI(MFN2 F1 OPAL)#I1A[12]. &
it SN E A S8 T GBS A, O AR R SRR L RO S B R AR R R, ROREA
TRMTATREALHE . 6-FH L IR N4 (NG-methyladenosine, m6A) & HLif 5 #5[13]. iRl & I BEIREE 2A [14]
(SR, SEUSULE A Y AT DU I 8 S S AL s M AR S TR AL, AT A S . DNA 1%, IE
W A2 G i ) BT R AT DA B A SO, H B TR B K. COPD S8 E M 29k, (753 E
RV AT, SRR (i 2 2P R A B S . BRI Ak SRS T BT AR
WA A GBI K AE[15] . ATTIKs COPD S ik R K [16]. (HAEARMF T, EARMHTE HAE w5 20 7] %5
S REEMNGO R, BHS A R m R R LR, WER, MOMENBCI R R R S 5
i,
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M0, T8 L0 M A ML TR R o Ik S e i b T3 B RS Bl RRe MR R
B RS AP 8 1) B A B AR 2 S [17] [18] [19]. ESR HIEEEWILL CRP Kf5%, X &M ESR AT
WS T 4 E B [20], Ahmet Kayahan Tekneci 25 ABFFT R IR, X [F—Jp FEfiiie g im =, yiis
PR LG AEE21], A FE A & BI04 8 3 iyt s ali COPD 3% =i (P < 0.01). [Alt COPD &3
875 HHARS I A0, HE R 3B GS Je HAth R G0 B DR 3R (I, M I AR R v X TR R R A
e ER

Z I 7t [22] [23] [24]1%30, NLR F&5 2 MG o e dE s s AEAOC . nTRem R g, 28
—, MRS A G RS R R AR SO DR, I S5 7k CE A A S B SRR A R A ), DA R
IR 1) A K 5 R A [ 25] o Ho R iR A S mp R 4T L 28 Bt DA R 2 R 3t 1) LA R L R R e AT T RE IS
SRR E, (REMREARK, BB R, HER T R 217 N[26]. 3, WRE4H e
G o EEAEH], AT CATE R K R AN [27]. NLR Ths ] B 2 bk LA P9 3 T g 4 40k 6
(bR L0 PR T /L, B PR 4 2 iR 240 PRI T AT IS 22, 24 COPD &% NLR BURT i, 7R 22
T B EAT i A GO 2

B0 P 2 A (AL P) A A A A N 288 U A i 8 ) B2 () R Dbt 4, 5T il SR 5 T 5, ALP Fh a4
ANE SN BCEE SN, R N PLE R, AT RN R R e W TS VR BOA YT A B Bh[28]. KT
COPD &3 1fi &, ALP it COPD Z [ JoH R MK R[29], AWHFiH, COPD &Mt & ALP #
COPD @y, H AL KA el N 2, S #ibi{i >y 90.35 U/L, b4 COPD &3, i
JRiAE ALP, 453 ALP AUE & T S AR AR, i s s rf A GO 25 DA ek 8 3 s -

g bRTR, Exf 24 COPD &g fase A RBE U i F2 b, Sy s Ml iyt I B0 5 Th Reda b
Bk, HEpRHABR R WG, A BT, NLR. BERFREGS Bt m, NG LRKR L, A5
YER) ROC HiZk. #HErhZE [z DCA #hek, FTH%: COPD i & A= fifijie it KU TN, 45 SR BoR, T
TR (1 il 28 R T A M 0.913 (95% CI, 0.844~0.982, P < 0.05), 7£ P4 &G4, ACKET (1 BUR N 0.828,
K5~ 0.861, C B3N 0.913 (95%FE 15X [A] 0.839~0.971), HR:HE £ T &0,  FRINAR Y 5 52 PRt
BONPET, 1 Hosmer-Lemeshow Ul & FE K36 T 41 (6 = 6.696, P = 0.570), JEITLAFEEARLS, 60 FIIHE R
5 bR R G FE R R AT, AR B AR HERE . 2B B PR S it 2 (DCA I Zk) KB, 145
RS TG IR G A — & L T AN B . SRTI AT FUAAAE L PR MR B8 —, 1K — T K s e (%) [l Jist
PEWETL, FEB TR GO B S WO B I A7 1E — g R 0 S B o, 36—, Bl AN 2 3 m A 1A] 1)
Guit s, =, XTI A =R, BT R OA T s R, R ArIE . R
A 2 R TR — 20 B

5. &g

AT R IR E A COPD B B AL GG I 2OV Mt NLR. BRIEBERREE, 2Tt 3 Wifafs
PRI 2R S ST ) PN AR TR A ey RO TN BE 7, %8 T 70 %5 LUK S5 4% COPD i3 v filee ) v S A RE IR & — 52 1
RSME.
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