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Abstract

Objective: To analyze high-risk factors in patients with concurrent COPD and lung cancer, and de-
velop a nomogram-based predictive model to facilitate clinical decision-making. Methods: A retro-
spective analysis was conducted on the clinical data of 114 patients with COPD alone (COPD group)
and 102 patients with COPD complicated with lung cancer (COPD with lung cancer group) admitted
to Qingdao Municipal Hospital from January 2018 to December 2024. The clinical data included gen-
der, age, body mass index, smoking index, clinical symptoms and signs, laboratory indicators, and
pulmonary function. SPSS 27.0 software and R software (R4.3.3) were utilized for differential anal-
ysis and multivariate logistic regression analysis to screen independent risk factors, and construct
a nomogram prediction model. The model was evaluated by using calibration curve and clinical de-
cision curve analysis. Results: Multivariate logistic regression analysis revealed that persistent chest
tightness, hemoptysis, pleural effusion, smoking index, albumin, and platelet count were independ-
ent risk factors (P < 0.05). The area under the ROC curve was 0.814 (95% CI: 0.756~0.871). Boot-
strap internal validation showed a C-index of 0.806 (95% CI: 0.788~0.816). The Hosmer-Lemeshow
test result of the calibration curve was x? = 6.761, P = 0.579 (P > 0.05), The model fit was relatively
good. The clinical decision curve demonstrated favorable clinical net benefit within the threshold
range of 0.20~0.90. Conclusion: The prediction model constructed on the basis of these six risk fac-
tors has certain predictive value for identifying high-risk populations of lung cancer among COPD
patients.
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5 11k [ 2£ %5 fili %< 995 (Chronic Obstructive Pulmonary Disease, COPD) & —Fft 3 J5i V4 il B 55, HRAiE 2
FAIE S R ISR RGUEIR, A IRAS e A T HEAT MR R (L], 8 RIS PRz, 1k,
S SE B R E[2], OETRAT IR ST SR, COPD B2 BN AN TS I Ak o M5 AT e KPR 4 BR 5 =K
ARRGAEBIR S 3], TS 2022 4E 081 GLOBCAN HE £ 0, il 5 & S AL T NHU A7 T 7Lk
PEMIE 2 B [4], RMEIRRRIAHE, RINFEFEAL LR, HBT COPD A EFHpmAEIR 1#E 55 ,
SEEREIERSWIGIT . BORRZ (FFF R, COPD Al i iX W5 & 765 B A AL HI 5 T A 5 % A ]
SrEIKAR[5] [6], H COPD i i A s R BUE @ N HF i 4~6 £5[7], FrlNy 7 S 4F %t COPD i i)
E A NFEAT IR A, k@A 2R B UMY, B B AR AT RS A . ASHIE AL B AT IS 1
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2. EREHE
2.1. HARM®R

IEFE 2018 4F 1 H & 2024 4F 12 ATEH Bli i LR B Ca i3t 216 9835 kL, RS &5 & IR X
4y~ COPD & I ity 413L 102 1], #4li COPD 41 114 5. W NbrifE: 1) 754 COPD 2HitruE[8]: 2) &
o B AR SR AT & Il 2 W bR (O] s 3) TR MUIGIR BB e 8 o HERRARAE: 1) 12 & 3 HARIF I R4
PN, CAEIE TR . IEiAZ. OB PHIE R BEAR T BB LR A E s 2) A AR T
g s 3) ATE L I B . AR R B B A

2.2. ARG E

i BR B T S RGO R IR DR, BAE: il YR BMIL WO E JERE . IR
REIR SARAE (0 W FRSEVE el (B e iR 1 ) B meafy R dh. Bl liss), ARk
TR b T2 D) BEAE bR (B F SEMEL o5 FUUHELER 71 23 EE (% pred) K0r) -

23. GIrFEA*E

K HH SPSS27.0 AN R 3 AF(R4.3.3) i W tdfs - 756 IEAS 43 A1 (1 8 B4 , 6 35450 £ A% (Mean
+ SDMHIR, FEAEHMAIFEAR t K IHAT 8T, ARFE RS/ S EX0E, KA A 808 567 58 5E)
[M (Q1, Q3)J#iik, (A Mann-Whitney U K0 E4T 70t T8 RER FH BN 71 73 EERA [N (%)], 18
ARS4TR8 22 7438, P < 0.05, MfERH =M R (RA.3.3) M, M rms F& /7 Gk 3751 28 14
TRIEAL, A pROC F2 /7 4 1| 52038 TAEHFE i 28 (Receiver Operating Characteristic Curve, ROC i
2k), AR 2R R A (Area Under Curve, AUC), ffif caret #2 7 G 3E1T Bootstrap Z RKAE VLB HLAFE
1000 VAT RE R BEATIOAIE, FHit 3 —SEFEE(C-index) . 1 ] rms 270 2 #i R viE # 28, Hosmer-Lemeshow
KIS VPAG AU A LR . (8 rmda #2 7 G2 1 e 3 ith 22 23 1 (Decision Curve Analysis, DCA) T I AR 552
RS

3. &R
3.1 FHEEEAFNRIGKERELE

PR AR, ). FretE i, e, PR E R A G %= (P <0.05), 1M E#. BMI.
M BERRG . k. MR, WL PR, KIZERLGH#E (P >0.05), WLE 1.

g

Table 1. Comparative analysis of clinical data between two patient groups

* 1 MEREIERZERSH

AR ((:nofi)liﬂ) Cop?né:i}%zﬂ)i%:ééﬂ *ﬁ%%i}/?;ri P&
() 67.11 +7.40 67.67 + 6.68 -0.57 0.567
BMI (kg/m2) 2420+ 4.01 2327 +4.01 1.69 0.092
W (FF-52) 400.00 (0.00, 800.00) 800.00 (385.00, 1000.00) -2.89 0.004
PER(n, %) 6.12 0.013
s 19 (16.67) 6 (5.88)
5 95 (83.33) 96 (94.12)
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FE L (n, %) 2.09 0.148
p 57 (50.00) 61 (59.80)
e 57 (50.00) 41 (40.20)
BEPR I (n, %) 0.52 0.471
o 101 (88.60) 87 (85.29)
H 13 (11.40) 15 (14.71)
I (n, %) 0.06 0.804
7 17 (14.91) 14 (13.73)
H 97 (85.09) 88 (86.27)
5% (n, %) 0.71 0.399
X 29 (25.44) 21 (20.59)
H 85 (74.56) 81 (79.41)
it &2.(n, %) 2.51 0.113
7 64 (56.14) 68 (66.67)
H 50 (43.86) 34 (33.33)
AR (n, %) 20.07 <0.001
7 67 (58.77) 29 (28.43)
H 47 (41.23) 73 (71.57)
i (n, %) 3.76 0.053
Jc 108 (94.74) 89 (87.25)
H 6 (5.26) 13 (12.75)
% 1fiL(n, %) 18.76 <0.001
T 112 (98.25) 82 (80.39)
H 2 (1.75) 20 (19.61)
e i B (n, %) 2% =20.07 <0.001
¥ 112 (98.25) 81 (79.41)
H 2 (1.75) 21 (20.59)
B A(n, %) 22=0.87 0.350
o 93 (81.58) 88 (86.27)
) 21 (18.42) 14 (13.73)

3.2. MEBEMBFIEIRELE

PHZH A A R R gl . 4T B . /MR CRP. HEH. BR&EHE. PCT. APTT EUE. PT. D =%
f&. FDP. MLR ZRH %1155 X (P <0.05), M40, F4M. MEHE. SAZ4E. ALT. AST.

UL, dNLR 257 o giit5 & (P > 0.05). .4 2.
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Table 2. Comparative analysis of serological markers between the two patient groups
2 2. MAEEMEFFRRLER

COPD#4

COPD& F: iy £

K&

HSottib o s ) P
WBC (x10"9/L) 6.88 (5.50, 9.03) 7.33(6.17, 8.54) ~1.54 0.123
Neu (x1079/L) 4.04 (2.92, 6.08) 4.87 (3.83, 6.05) ~2.20 0.028
LYM (x1079/L) 1.73 (1.36, 2.26) 1.71 (1.24, 2.10) ~1.30 0.193
Mon (x1079/L) 0.49 (0.37, 0.69) 0.55 (0.44, 0.70) ~1.65 0.099
RBC (x1072/L) 4.49 (4.12, 4.78) 4.39 (4.00, 4.71) ~1.45 0.146
HGB (g/L) 138.00 (129.00, 146.00) 134.00 (121.00, 143.00) —2.21 0.027
PLT (x1079/L) 220.50 (177.25, 260.00) 250.50 (213.25, 285.00) -3.33 <0.001
CRP (mg/L) 1.80 (0.50, 5.89) 5.65 (1.39, 24.26) -3.98 <0.001
dNLR 0.85 (0.82, 0.90) 0.86 (0.82, 0.90) -0.77 0.443
MLR 0.28 (0.21, 0.39) 0.34 (0.24, 0.51) ~2.57 0.010
PCT (ng/L) 0.08 (0.03, 0.10) 0.14 (0.10, 0.16) ~7.05 <0.001
ALT (UIL) 15.71 (12.92, 20.59) 15.89 (11.50, 21.82) -0.39 0.699
AST (U/L) 18.77 (16.46, 21.20) 19.18 (15.96, 23.65) ~0.63 0.528
CRE (U/L) 72.25 (61.56, 80.59) 68.44 (59.76, 77.20) -1.71 0.087
ALB (U/L) 38.51 (35.91, 40.80) 36.62 (34.42, 39.57) -3.31 <0.001
GLO (g/L) 27.39 (24.34, 29.70) 28.91 (25.23, 31.87) ~2.38 0.017
PT (S) 12.10 (11.40, 12.70) 12.55 (11.90, 13.30) -3.20 0.001
APTT-ratio 1.01 (1.00, 1.10) 1.09 (1.00, 1.18) -2.13 0.034
FDP (ug/ml) 2.50 (2.31, 2.50) 2.95 (2.10, 3.98) -3.29 0.001
D-Di (ug/ml) 0.37 (0.23, 0.50) 0.48 (0.35, 0.92) ~4.34 <0.001

E: WBC: H4IMETHE:; Neu: FPHRI40MTH4; LYM: WREZ0M00H4G Mon: SAZ 4N THEG; RBC: 20404k
HGB: M &EA; PLT: M/MiHE: MLR: /NGB0 E 4% dNLR: FRdERign i ity (A anieit 5 —
Egnfit%); CRP: C-MAEM; PCT: BFH5EE; ALT: WRREILELHET; AST: KITLAMAILEHHE; CRE:
WlF; ALB: HEH; GLO: ¥kEEH; PT: BEMEGHEEE; APTT-ratio: y&{LER/ 4t MIERGHT A LL{E; FDP: #F4itk
H(&)FEf#E=Y); D-Di: D-—%fk.

3.3. MHBEMINAEIEAREEE

W ZH 4 1A FEV1% pred. TLC% pred. FVC% pred. DLCO% pred. GOLD %%k % 7 A 4t it & (P <
0.05), i RV% pred. PEF% pred % F o4ttt 2= L (P > 0.05), ULiE 3.

Table 3. Comparison of pulmonary function parameters between two groups of patients
= 3. MHAEEMINEEEARILE

4 COPD #4 COPD & F:/itiE 4i MIGS T2
I b
M e (n = 114) (n=102) t/zl2 P i
FEV1% pred (%) 60.05 + 22.88 52.09 + 18.16 2.81 0.005
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TLC% pred (%) 85.60 + 15.65 80.83 + 14.50 231 0.022
FVC% pred (%) 77.90 (66.65, 93.68) 73.21 (59.88, 82.10) ~2.80 0.005
PEF% pred (%) 51.20 (37.67, 66.92) 46.75 (32.15, 60.17) ~1.78 0.076
RV% pred (%) 123.20 (105.00, 148.85) 123.30 (102.60, 135.57) -1.22 0.223
DLCO% pred (%) 75.85 (60.80, 91.30) 66.80 (55.50, 76.57) -3.37 <0.001
GOLD4+ 4 12.62 0.006

1 39 (34.21) 15 (14.71)

2 34 (29.82) 36 (35.29)

3 24 (21.05) 36 (35.29)

4 17 (14.91) 15 (14.71)

VE: FEV1% pred: SZIMISE—F0HH 102881 5 FUIME 9 & 4> Lk TLC% pred: e 2 5 WiHEH 4 Lk FVC%
pred: F 7ftiiE & 5 FHE E S H; PEF% pred: WRAUGERE 5 FHE E 2 H; RV% pred: %A 5 FUHHE H 40 B
DLCO% pred: — % ALBFRECE & BHUHE E o .

3.4. ZEE logistics EYA5r#r

B EHEREITERPEA SR X (P<0.05)1A8 &, ToHfaE. Wal(Bt =1, &t =0).
SMEMRICE =1, & =0). WIL(E =1, & =0). MEFW(E =1, & =0). h¥Ekiguft#, M
Ftg, M. CRP. AR A BREE . PCT. APTT Ebfi. PT. D- %4k, FDP. MLR. FEV1%pred.
TLC%pred. FVC%pred. DLCO%pred. GOLD 2k(1=1%, 2=, 3=11%, 4 =1V )k 22 /48
BIENAAR, #BitENRESBIEARA S, T2 E logistics BT, 25 R BoR: WIETEE.
itkfarel . wglln. BEAE. BEA. M/ MRHEUE COPD & i 1 fa K A 3= (P < 0.05), W4 4.

Table 4. Results of multivariate logistic regression analysis

5= 4. ZEE logistic BN LR

B B S.E z P OR (95% CI)
Exgodicdi ]| 1.30 0.34 3.83 <0.001 3.66 (1.88~7.10)
i s R 2.25 0.82 2.74 0.006 9.45 (1.90~47.03)
g ifi 2.75 0.81 3.39 <0.001 15.70 (3.20~77.01)
AR 2 0.01 0.00 2.68 0.007 1.01 (1.01~1.01)
(1IR3 0.01 0.00 2.51 0.012 1.01 (1.01~1.01)
HEH -0.07 0.04 -2.00 0.045 0.93 (0.87~0.99)

4. FZETNHER & ROC figkpytaE

BT RFLMEM ). e, MR R RRTEEL. B A AR 6 TSR &R, #57 COPD &
FEfE A e B, W 1. 2 KR logistic [AI)A7#r 4 R4 ROC 4k, AUC 4 0.81 (95% ClI:
0.76~0.87), ULK 2,
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Figure 1. Nomogram of the prediction model for COPD patients with lung cancer
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Figure 2. ROC curve of the nomogram prediction model for COPD patients with lung cancer

2. COPD & Hififis B & 52 B FUN#E AR ROC phZk

5. Bk B MR B fO RO RIS R AW R 53 4

1§ Fi§ Bootstrap P ¥ IEEERHZAAYEGE, C-index 4 0.806 (95% ClI: 0.788~0.816), i A% 412k I fi
A BT X o B o AR R gl JRen il ol 28, mT LU 30 190000 M 2 R 52 b %6 35 23T, Hosmer-
Lemeshow #5645 54 42 = 6.761, P =0.579 (P > 0.05), Al DL NIZIER (LA 5 iels, W 3. #4E
PRI 2R B, TR0 XU B L 7E 0.20~0.90 IX[AT P, {4 A i AL R LI i i R 3k 2. ] 4
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Figure 3. Calibration curve of the prediction model for COPD patients with lung cancer
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Figure 4. Decision curve analysis of the prediction model for COPD patients with lung cancer
4. COPD & F Al e B & TUNIE R AR SR AR 2k

6. it

LR, M ZEVEATR (COPD) 5 il 2 M IS R 32 B 12 R0 SEAakwT s W], COPD S
I8 (B FEAEVE 22 3R] (5 BLAE PE BE AL, B SEALRN 18PERAE . DNA HIEAL UK 2 A5 = il %
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(94 [10]-[12] . X EEHLHIFEFMEF, {#43 COPD B MHe T fil B N AL EL A 8 i I e 008 IR [ 7]
AL, & i COPD ABFEAT RAATR A . 2 Wi Al Tl A3 LA 2L .

AHIE T [ 44T 216 B IR IR BERL, KL COPD & Il 4 5 F4ll COPD ZHAE £ /M7 1
GIEREESR. B, ZNKRMFIFER, WERRSEE R, s 0 XU R [13], AmFigs RE5H
— U, RNV AR s (4 AR RE A, AT AR AN B3 RO R v DL AR A R B M R TR 2 OC, (H H AT
FUER B Lot FR e I N BlRe 2 BH[14], MIAEIRPR BRI T, COPD & JF: i 4 2 Rt i fe] o v 1 A
0 P R PR LA S 3 v T 4l COPD 2H. X ] B2 R D it i AR K Bl R SR, R 30 e s sl
MR, SRR, B3R S SRR I [15]; RN, PR SR AR H I B AR IR B R R I
FEOKIML[16]; T HE 2 M RSk (A 5 A A S PR o7 5 1D L s I i I A i, T AT R 5 S0 s AR
[17]0 XSGR R HH IR 5| I R = A ) v B 4, SN kAT ik — 2 B 25 LB 2 I

TE M PR T TH , AHF TR I COPD £ It Ml 25 28 2 ¥ (1 2R (1 /KPS 38 AR, T I /AR T4 %
FHiE o EE EEANIR A B 98 0E I RNATE TR GLI) B B R AR[18], PR AT RE S 1 B AR 18 1t 48 E 5L
EHIRARIRE . REK B & A/KTF 5 2 5 1505 #1206 [19], (AEHERR KA T e 3800 & E R e 5
(U IR GLEE) f5, COPD S 1 H /KT IR PR RE i BE A s it (1 T e e 53— T iiD,  ifin/IMAROV 30
Th 1 0] RE 55 1/ INARCRE RO Y 2 A K PR 7 (VEGF) RN 77 A2 A2 K IR -7 (PDG ) 5t 13k 1L /85 A= B 1 40
A R[20], XL T AE MR AR KRN RS I R R ORE AR . PRI, iRV B TR 6 COPD B
itz 2 W B — 2 B A 1

— IR B PAFIRE L B, COPD 3 il Th AE bk 22 il KU ek i [21], TEATThREFEFR /7, AT R I
FEV1% pred. TLC%pred. FVC% pred. DLCO% pred. GOLD /3% % # 4 4iit 2w X, BREZHE
Fras R, RN LiRIER, WIFaTgeRIREAR D, BERRTIREREFA X, &H fFE ST 5R
U, (HZKIRE I COPD wmife ANBE B w IR MG Th e, DAMERE—D 1 AR D e i .

Ja, AWt 2 R E logistic B/ #r itk th 7 RFEEvER ] me i, B s AR, WORTRESL. B
FURIIAL R T S O, fE RS R 3R, 2k Tk S R SR M T ZI 4R IR S 2 . i85 7Y ) ROC HfiZk AUC
{E 7 0.814 (95% CI: 0.756~0.871), Bootstrap P4 #46IE4LE H &7 C-index 4 0.806 (95% Cl: 0.788~0.816),
F O IZAR B BT TN RE I RO 2 o RIRT, R vh ittt e Rl PR e 3 it 4 1 20 A &5 SRt — 2D I T
AR R HER A R SE P . X R, s, BEAE R DA B, #ERf T COPD & rhn]
R A8 ) e e N TEREAT VAL, AT R BE IS MR 297 T %6

SR, ABEFCAAAE — @ R R 5, (ERBIEE T, AW IT AT BeAA A — € IR w A1
Bt Hk, BT 2Ad0M R AFEARSHENER, RS RISMEETRZE —Ewm. &iE, &
PR G AMRAE, SRR ST E A fEE— P IIE. Bk, ARSI NTE AR, HES
HOC TR AL, AT ARG AIE, DA A B i) TOAS B2 Al PR R F A8

7. &ig

g5 LRTR, A FUE I BB S T #8578 T COPD A J il S35 I IR R AE AL fE B P 3R, SRk
T AN TR L R A B T BE A% COPD H rh il REfE Sl 1) v S AN REREAT R4l 9 017 2
WAL 7 /1508 AR TN Dy AR EA . Wd 2 O R IF AT SNSRI E, DO
RS HE LR T I PRI 6 AT

SE
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