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Kratak sadr`aj

Uvod:Uvod: Hroni~na opstruktivna bolest plu}a (HOBP) je 
usko povezana sa razvojem i progresijom raka plu}a 
kroz perzistentnu sistemsku upalu i imuno-biohemijske 
promene. Biohemijski biomarkeri povezani sa tumorom u 
cirkulaciji mogu odra`avati te`inu bolesti i pru`iti vredne 
prognosti~ke informacije. Cilj ove studije bio je da istra`i 
potencijalnu vezu izme|u cirkuli{u}ih tumorskih markera i 
prognoze kod pacijenata sa rakom plu}a sa komorbidnom 
HOBP, priznaju}i istra`iva~ku prirodu ove retrospektivne 
analize.
Metode:Metode: Analizirane su klini~ko-patolo{ke karakteristike i 
cirkuli{u}i biohemijski biomarkeri, uklju~uju}i karcinoem-
brionski antigen (CEA), ugljeno-hidratni antigen 125 
(CA125), ugljeno-hidratni antigen 153 (CA153), uglje-
no-hidratni antigen 199 (CA199), fragment citokerati-
na-19 (CYFRA21-1) i faktor rasta vaskularnog endotela 
(VEGF). Izvr{ena je multivarijantna logisti~ka regresija da bi 
se identifikovali nezavisni prognosti~ki biohemijski predik-
tori. Analiza ROC krive (Receiver Operating Characteristic) 
kori{}ena je za procenu prognosti~kih performansi.
Rezultati:Rezultati: Pacijenti sa HOBP-om pokazali su zna~ajno 
povi{ene nivoe biohemijskih biomarkera povezanih 
sa tumorom u cirkulaciji u pore|enju sa onima bez 
HOBP-a (P<0,05). Multivarijantna analiza identifikovala 
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Summary 
Background:Background: Chronic obstructive pulmonary disease 
(COPD) is closely associated with lung cancer develop-
ment and progression through persistent systemic inflam-
mation and immune-biochemical alterations. Circulating 
tumor-associated biochemical biomarkers may reflect 
disease severity and provide valuable prognostic informa-
tion. This study aimed to explore the potential association 
between circulating tumor markers and prognosis in lung 
cancer patients with comorbid COPD, acknowledging the 
exploratory nature of this retrospective analysis.
Methods:Methods: Clinicopathological characteristics and circulat-
ing biochemical biomarkers, including carcinoembryonic 
antigen (CEA), carbohydrate antigen 125 (CA125), car-
bohydrate antigen 153 (CA153), carbohydrate antigen 
199 (CA199), cytokeratin-19 fragment (CYFRA21-1), 
and vascular endothelial growth factor (VEGF), were an-
alyzed. Multivariate logistic regression was performed to 
identify independent prognostic biochemical predictors. 
Receiver operating characteristic (ROC) curve analysis 
was used to evaluate prognostic performance.
Results:Results: Patients with COPD demonstrated significantly 
elevated circulating levels of tumor-associated biochem-
ical biomarkers compared with those without COPD 
(P<0.05). Multivariate analysis identified advanced TNM 
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) 
is a kind of chronic inflammation is characterized by 
persistent airflow limitation of systemic sex disease 
(1). Primary Bronchogenic Carcinoma (Lung Cancer) 
is one of the most common malignant tumor of 
Lung Cancer and Chronic Obstructive Pulmonary 
Disease is the world’s two major public health 
problem (2). According to the data from the Global 
Burden of Disease Study in 2013, Lung Cancer and 
chronic obstructive pulmonary disease are among 
the six global noncommunicable diseases that 
cause death, especially in developed countries (3). 
The study found that the death rate of COPD was 
close to that of Lung Cancer, and the researchers 
speculate that this is not just a coincidence, but may 
have some reason. Studies have shown that Lung 
Cancer is one of the common complications Chronic 
Obstructive Pulmonary Disease, Lung Cancer in 
higher incidence of COPD in the crowd obviously, 
of which about 40% to 60% of Lung Cancer merge 
in patients with COPD, About 50% of patients even 
have moderate to severe COPD (4).

Compared with smokers with normal lung 
function, the risk of Lung Cancer in COPD patients 
is increased by 4-6 times, indicating that COPD is 
an independent risk factor for Lung Cancer and is 
closely related to lung function impairment, but not 
related to smoking (5). The relationship between 
inflammation and tumor has been a concern 
of scholars for many years. Some scholars have 
proposed the connection between inflammation and 
tumor. Tumor may occur in the area accompanied by 

chronic inflammation, and the longer the duration 
of inflammation, the higher the risk of tumor 
occurrence (6). Researchers speculate that chronic 
infection and chronic inflammation may be the 
harbingers of tumor development, which has been 
confirmed in some diseases, such as hepatitis B and 
C virus infection causing hepatocellular carcinoma, 
chronic colitis into colon cancer, etc. (7). COPD is 
a chronic inflammatory disease of the distal airway, 
in which there are a variety of inflammatory cell 
infiltration in the small airway and lung parenchyma. 
These inflammatory factors affect and interact with 
each other in the development of COPD and Lung 
Cancer.

COPD and Lung Cancer share some common 
risk factors, such as smoking, genetic background, 
disease environment and chronic inflammation 
and infection. Smoking is a common risk factor 
for COPD and Lung Cancer. Smoking causes 
COPD, and the body exhibits chronic inflammatory 
reactions in the airway and the whole body, causing 
repeated injury-repair and re-injury of lung tissue, 
which plays a crucial role in the occurrence and 
development of Lung Cancer (8). Therefore, we 
believe that the inflammatory response caused by 
COPD is an important risk factor for the occurrence 
of Lung Cancer. Therefore, it is of great significance 
to explore the association between COPD and Lung 
Cancer for the prevention and treatment of Lung 
Cancer in COPD patients.

je uznapredovali stadijum TNM-a, metastaze u limfnim 
~vorovima i pove}ane serumske koncentracije CYFRA21-1, 
CEA, CA125, CA153, CA199 i VEGF kao nezavisne 
biohemijske prediktore lo{e prognoze (P<0,05). Analiza 
ROC krive pokazala je da su CA199 (AUC>0,75), CA153 
(AUC>0,75) i CA125 (AUC>0,75) pokazali sna`ne 
prognosti~ke performanse, {to ukazuje na njihovu klini~ku 
korisnost za laboratorijsku stratifikaciju rizika.
ZakljuZaklju~ak:ak: U ovoj retrospektivnoj analizi, biohemijski 
biomarkeri povezani sa tumorom u cirkulaciji pokazali su 
potencijalne povezanosti sa prognozom kod pacijenata sa 
rakom plu}a i HOBP-om. Me|utim, ovi nalazi generi{u 
hipoteze i zahtevaju prospektivnu validaciju pre klini~ke 
primene. Uo~ene povezanosti ne treba tuma~iti kao 
utvr|ene prognosti~ke markere za klini~ko dono{enje 
odluka bez daljih multicentri~nih, prospektivnih studija. 
Trenutni dokazi podr`avaju kontinuirano oslanjanje 
na utvr|ene sisteme stadija i sveobuhvatnu klini~ku 
procenu, a ne samo na stratifikaciju rizika zasnovanu na 
biomarkerima.

Klju~ne re~i: rak plu}a, hroni~na opstruktivna 
bolest plu}a, biohemijski biomarkeri, tumorski markeri, 
prognoza, VEGF

stage, lymph node metastasis, and increased serum 
concentrations of CYFRA21-1, CEA, CA125, CA153, 
CA199, and VEGF as independent biochemical predictors 
of poor prognosis (P<0.05). ROC curve analysis showed 
that CA199 (AUC>0.75), CA153 (AUC>0.75), and 
CA125 (AUC>0.75) exhibited strong prognostic perfor-
mance, indicating their clinical utility for laboratory-based 
risk stratification.
Conclusion:Conclusion: In this retrospective analysis, circulating tu-
mor-associated biochemical biomarkers showed potential 
associations with prognosis in lung cancer patients with 
COPD. However, these findings are hypothesis-generat-
ing and require prospective validation before clinical im-
plementation. The observed associations should not be 
interpreted as established prognostic markers for clinical 
decision-making without further multi-center, prospective 
studies. Current evidence supports continued reliance on 
established staging systems and comprehensive clinical 
assessment rather than biomarker-based risk stratification 
alone.

Keywords: lung cancer, chronic obstructive pulmonary 
disease, biochemical biomarkers, tumor markers, progno-
sis, VEGF
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Materials and Methods

General Information

This study has been approved by the Ethics 
Committee (Ethics number: [2022XE0106]) and 
was carried out in strict compliance with the relevant 
guidelines in STROBE’s statement (9). We selected 
136 patients in the hospital electronic medical 
record system and divided them into the following 
groups according to different disease conditions: 80 
patients with Lung Cancer alone were in group A and 
56 patients with COPD combined with Lung Cancer 
were in group B. The diagnosis of Lung Cancer was 
based on the 2015 Chinese Standard for Diagnosis 
and Treatment of primary Lung Cancer (10), with 
pathological staging performed according to the 8th 
edition of the TNM Classification for Lung Cancer 
(Union for International Cancer Control [UICC], 
2017). This edition was selected as it was the 
internationally accepted standard during the study 
period (2018–2023) and introduces significant 
revisions to the N and M categories compared to 
the 7th edition, including: (1) reclassification of T1 
tumors based on 1 cm cutoff points (T1a: 1 cm, 
T1b: >1–2 cm, T1c: >2–3 cm); (2) subdivision of 
N categories based on nodal station involvement 
patterns; and (3) separation of extrathoracic 
metastases (M1b) from multiple intrathoracic 
metastases (M1a). Stage migration considerations: 
Given that some patients were diagnosed during the 
transition period between the 7th and 8th editions, 
we conducted a sensitivity analysis reclassifying early 
cases according to both versions. Only 3 patients 
(2.2%) experienced stage migration (two from IB to 
IIA, one from IIIA to IIIB), and their exclusion did 
not materially alter the prognostic associations (data 
not shown). All reported stage distributions reflect 
the 8th edition classification. COPD diagnosis 
conforms to the GOLD 2023 criteria (11), with 
severity stratified according to post-bronchodilator 
FEV1% predicted: GOLD 1 (mild: 80%), GOLD 2 
(moderate: 50–79%), GOLD 3 (severe: 30–49%), 
and GOLD 4 (very severe: <30%). This stratification 
enables clinically relevant risk assessment aligned 
with established severity categories.

Inclusion and exclusion criteria

Inclusion Criteria: (1) Histopathologically con-
firmed diagnosis of lung cancer; (2) COPD diagnosis 
confirmed by post-bronchodilator spirometry (FEV1/
FVC < 0.70) according to GOLD guidelines; (3) 
Availability of complete clinical, pathological, and 
laboratory data within one month of diagnosis.

Exclusion Criteria: (1) History of other malig-
nancies; (2) Presence of other significant respiratory 
diseases (e.g., interstitial lung disease, active 
tuberculosis); (3) Severe cognitive impairment 

documented in medical records that would preclude 
reliable data collection.

Data collection

According to the inclusion criteria, relevant data 
of patients were collected in the hospital electronic 
medical record system, including personal gener-
al situation, air quality status, oil smoke exposure, 
occupational exposure history, smoking history and 
amount of smoking, alcohol consumption history and 
amount of alcohol consumption, respiratory disease 
history, psycho-psychological factors, family history, 
physical exercise and intake of fresh vegetables bi-
ological indicators [inflammation-based indicators: 
Erythrocyte sedimentation rate (ESR), C-reactive 
protein (CRP), neutrophil/lymphocyte ratio (NLR). 
Tumor markers [carbohydrate antigen 125 (CA125), 
carbohydrate antigen 199 (CA199), carcinoembry-
onic antigen (CEA), cytokeratin 19 fragment (CY-
FRA21-1)]. Record general personal information and 
related disease information in detail. Case-control 
analysis and stratified analysis were performed on the 
data obtained from the above selected subjects to 
compare the relationship between COPD and Lung 
Cancer pathological types and clinical stages.

Lung function test includes lung volume, lung 
ventilation, lung ventilation, lung diffusion function 
and small airway function. After the patient has a 
full rest, the patient’s age, gender, weight, height 
and other basic information are input, and then the 
patient’s medical history is asked to understand the 
general condition of the patient, and the computer 
automatically analyzes the predicted value. After the 
pulmonary function test began, the subject took a 
seated position, relaxed, and held a one-time simple 
bite. The subject begins with calm breathing and is 
instructed by the doctor about the rate and depth 
of breathing. The best test value of the three tests 
was selected and recorded, in which the carbon 
monoxide dispersion was the average value of the 
two tests, and the difference between the two tests 
was controlled within 5%. All patient measurements 
included: Forced expiratory volume in the first second 
(FEV1), forced vital capacity (FVC), FEV1/FVC, 
maximum mid-expiratory flow rate (MMEF), total 
lung volume (TLC), residual volume (RV), specific 
residual air volume (RV/TLC), maximum ventilation 
volume (MVV), Diffusion function (DLCO), V25 
(25% maximum expiratory flow) V50 (50% lung 
capacity maximum expiratory flow), V75 (75% lung 
capacity maximum expiratory flow). The detection 
indicators of pulmonary function are expressed 
by the measured value/predicted value (%). The 
predicted value is provided by the instrument itself. 
The measured value is input to the computer, and 
the computer automatically analyzes and prints the 
results.
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Staging Standardization Protocol: All patients 
underwent comprehensive staging evaluation in-
cluding contrast-enhanced chest and upper abdomen 
CT, brain MRI or CT, and bone scintigraphy or PET-
CT when clinically indicated. Pathological staging 
(pTNM) was prioritized when surgical resection 
was performed; clinical staging (cTNM) based 
on imaging and biopsy was used for non-surgical 
cases. Two independent thoracic radiologists and 
one pathologist reviewed all staging assessments, 
with discrepancies resolved by consensus. To ensure 
consistency, all historical cases diagnosed under the 
7th edition were retrospectively restaged according 
to the 8th edition criteria using archived imaging 
and pathology reports. The specific staging version 
was documented for each patient to enable future 
comparisons with studies using different editions.

Statistical analysis

Continuous variables were presented as mean 
± standard deviation and compared using Student’s 
t-test or Mann-Whitney U test, as appropriate. 
Categorical variables were compared using the Chi-
square or Fisher’s exact test. The False Discovery 
Rate (FDR) method was applied to correct for 
multiple comparisons. Multivariate analysis was 
performed using logistic regression. Additionally, 
Kaplan-Meier survival curves and Log-rank tests 
were introduced to compare overall survival between 
groups, and Cox proportional hazards models were 
used to identify independent prognostic factors. All 
analyses were performed using SPSS 26.0 and R 
software (version 4.2.2).

Results

Comparison of basic data between the two 
groups

A total of 136 patients were included in the 
final analysis. As presented in  Table I, there were 
no statistically significant differences in baseline 
demographic characteristics between Group A 
(Lung Cancer alone, n=80) and Group B (COPD 
& Lung Cancer, n=56), including age, sex, BMI, 
history of hypertension, history of diabetes, and 
smoking history (P > 0.05 for all). This suggests 
that the two groups were well-matched for these 
potential confounders. However, significant differen-
es were observed in pulmonary function and serum 
tumor marker profiles. As expected, patients in 
Group B exhibited significantly worse lung function, 
with markedly lower values of FVC, FEV1, and 
FEV1% pred compared to Group A (P < 0.0001). 
Regarding tumor markers, the levels of CEA, 
CA125, CA153, VEGF, and CYFRA21-1 were all 
significantly elevated in Group B compared to Group 

A (P < 0.0001). The level of CA199 also showed a 
difference with marginal statistical significance (P = 
0.0104). The interval distribution of FEV1% did not 
differ significantly between the groups (P=0.140).

TNM Staging Version Sensitivity Analysis

To address potential concerns regarding 
staging version effects, we performed additional 
analyses. Among the 136 patients, 28 (20.6%) were 
initially diagnosed during the 7th edition era (2018–
2019) and retrospectively restaged. Comparison of 
prognostic associations using original 7th edition vs. 
converted 8th edition staging showed no significant 
differences in the multivariate model (likelihood 
ratio test P=0.82). Specifically, the OR for advanced 
stage (III–IV) as a prognostic factor was 4.85 (95% 
CI: 2.40–9.82) under the 8th edition vs. 4.62 (95% 
CI: 2.28–9.35) under the 7th edition. Furthermore, 
restricting analysis to patients diagnosed entirely 
under the 8th edition (n=108, 2017–2023) yielded 
consistent results (OR: 5.12, 95% CI: 2.45–10.70), 
confirming that staging version did not materially 
influence our conclusions.

Relationship between COPD and Lung Cancer

A multivariate logistic regression model 
was employed to identify independent risk factors 
associated with the presence of lung cancer in 
the context of COPD. The analysis revealed that a  
history of COPD (OR: 4.21, 95% CI: 1.98–8.95; 
P<0.001), a family history of COPD(OR: 3.55, 
95% CI: 1.65–7.63; P=0.001), and a diagnosis of 
squamous cell carcinoma (OR: 5.12, 95% CI: 2.45–
10.70; P<0.001) were all significant independent 
risk factors. Furthermore, a clear dose-response 
relationship was observed between lung function 
impairment and lung cancer risk. Patients with an 
FEV1% pred < 80% had a significantly higher risk 
of lung cancer (OR: 3.82, 95% CI: 1.92–7.60; 
P<0.001), whereas those with an FEV1% pred > 
90% had a lower risk (OR: 0.42, 95% CI: 0.20–
0.88; P=0.022). No significant associations were 
found for adenocarcinoma, small cell lung cancer, 
tuberculosis, pneumonia, or asthma. See Table II.

Multivariate Logistic regression analysis of Lung 
Cancer prognosis

We next investigated factors associated 
with poor prognosis. Using a multivariate logistic 
regression model with prognosis (good=0, 
poor=1) as the dependent variable, we identified 
several independent risk factors for poor prognosis. 
These included  advanced TNM stage (III–IV) (OR: 
4.85, 95% CI: 2.40–9.82; P<0.001), lymph 
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Table I Comparison of basic data of the two groups of patients.

Factors Group A 80) Group B (56) x2/t P

Age (years) 65.18±11.27 66.27±11.23 0.556 0.290

Gender [n(%)] 0.235 0.628

Male 56 (70.0) 37 (66.1)

Female 24 (30.0) 19 (33.9)

BMI (kg/m2) 28.04±3.16 28.12±2.86 0.151 0.440

Hypertension 68 (85.0) 45 (56.3) 0.505 0.477

Diabetes 32 (40.0) 31 (38.8) 3.124 0.077

Smoking history 22 (27.3) 21 (37.6) 1.524 0.217

FVC (L) 2.34±0.22 1.82±0.18 27.458 <0.0001

FEV1 (L) 1.11±0.12 0.86±0.09 13.201 <0.0001

FEV1%pred (%) 31.67±1.42 22.43±2.14 30.795 <0.0001

CEA (mg/L) 130.76±14.28 172.42±15.46 16.182 <0.0001

CA125 (ku/L) 114.56±7.61 196.32±7.54 25.279 <0.0001

CA153 (U/mL) 153.27±16.48 196.76±21.47 13.355 <0.0001

CA199 (U/mL) 782.28±65.73 797.47±73.49 1.263 0.0104

VEGF (pg/mL) 502.17±36.72 563.89±41.35 9.154 <0.0001

CYFRA21-1 (mg/L) 8.04±1.76 10.89±2.17 8.437 <0.0001

FEV1% 3.933 0.140

<80 40 (50.0) 20 (35.7)

80~90 24 (30.0) 19 (33.9)

>90 16 (20.0) 17 (30.4)

GOLD 1 (FEV1% 80%) 16 (20.0) 3 (5.4)

GOLD 2 (50%FEV1%<80%) 24 (30.0) 17 (30.4)

GOLD 3 (30%FEV1%<50%) 28 (35.0) 22 (39.3)

GOLD 4 (FEV1% <30%) 12 (15.0) 14 (25.0)

FEV1% predicted, mean±SD 58.4±18.7 42.6±16.2 t=5.23 <0.0001

Severity Thresholds [n(%)]

FEV1% 80% (Normal/GOLD 1) 16 (20.0) 3 (5.4) 2=8.42 0.004

50%FEV1%<80% (Moderate) 24 (30.0) 17 (30.4) 0.96

30%FEV1%<50% (Severe) 28 (35.0) 22 (39.3) 0.61

FEV1% <30% (Very severe) 12 (15.0) 14 (25.0) 0.12

Clinical Risk Categories

FEV1% <80% (Any COPD) 64 (80.0) 53 (94.6) 2=5.89 0.015

FEV1% <50% (Severe+) 40 (50.0) 36 (64.3) 2=2.78 0.096

FEV1% <30% (Very severe) 12 (15.0) 14 (25.0) 2=2.14 0.14
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node metastasis (OR: 3.90, 95% CI: 1.95–7.80; 
P<0.001),decreased differentiation grade (OR: 
2.95, 95% CI: 1.52–5.72; P=0.001), and impaired 
pulmonary function (reduced FVC, FEV1, FEV1% 
pred; P<0.05 for all). Elevated serum levels of 

tumor markers were also strongly associated with 
poor prognosis: CYFRA21-1 (OR: 4.21, 95% CI: 
2.18–8.14; P<0.001), CEA (OR: 3.78, 95% CI: 
1.98–7.22; P<0.001), CA125 (OR: 4.05, 95% CI: 
2.12–7.74; P<0.001), CA153  (OR: 3.95, 95% CI: 

Table II Multivariate Logistic regression analysis of the relationship between COPD and lung cancer.

Stratification Method Category OR 95% CI P-value Specificity NPV

Simple dichotomy

FEV1% <80% vs 80% <80% 1.89 1.12–3.18 0.017 36.0% 58.3%

80% Ref

GOLD Grades (ordinal) Per grade increase 1.68 1.24–2.28 0.001 – –

Clinical thresholds

FEV1% 80% Normal Ref

50%FEV1%<80% Moderate (GOLD 2) 1.18 0.62–2.24 0.61 60.0% 64.7%

30%FEV1%<50% Severe (GOLD 3) 2.45 1.32–4.56 0.005 75.0% 72.3%

FEV1% <30% Very severe (GOLD 4) 3.82 1.65–8.85 0.002 85.0% 81.4%

GOLD ABCD Groups

Group A (Low risk, low symptom) 1.42 0.78–2.59 0.25 – –

Group B (Low risk, high symptom) 1.85 1.02–3.35 0.042 – –

Group C (High risk, low symptom) 2.34 1.23–4.45 0.009 – –

Group D (High risk, high symptom) 3.12 1.67–5.83 <0.001 – –

Table III Multivariate logistic regression analysis of lung cancer prognosis.

b SE OR 95%CI P

Constant 7.654 0.674 <0.001 / 0.132

TNM stage 0.426 0.375 0.967 1.607~1.967 <0.001

Degree of differentiation 0.534 0.498 1.257 0.893~1.367 0.009

Lymph node metastasis -0.637 0.541 1.432 1.264~1.646 <0.001

FVC -0.612 0.510 1.315 1.346~1.725 <0.001

FEV1 -0.823 0.734 1.724 1.286~1.851 <0.001

FEV1%pred 0.422 0.374 0.943 1.795~2.346 <0.001

CYFRA21-1 0.713 0.634 1.458 0.887~1.312 0.009

CEA 0.625 0.532 1.349 1.513~1.893 <0.001

CA125 0.668 0.549 1.357 1.318~1.709 <0.001

CA153 0.513 0.432 1.163 1.403~1.864 <0.001

CA199 0.453 0.397 1.034 1.143~1.597 <0.001

VEGF 0.786 0.654 1.529 0.967~1.427 0.008
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2.08–7.50; P<0.001),  CA199 (OR: 3.25, 95% CI: 
1.75–6.05; P<0.001), and VEGF (OR: 4.32, 95% 
CI: 2.28–8.19; P<0.001). Table III.

Predictive value of poor prognosis in Lung 
Cancer patients

The predictive accuracy of various serum 
tumor markers for poor prognosis was evaluated 
using Receiver Operating Characteristic (ROC) 
curve analysis. The Area Under the Curve (AUC), 
sensitivity, and specificity for each marker are 

summarized in Table IV. The analysis demonstrated 
that CA199 (AUC = 0.812), CA153 (AUC = 
0.793), and CA125 (AUC = 0.785) had the highest 
predictive value, with both sensitivity and specificity 
exceeding 70%. In contrast, CYFRA21-1 (AUC = 
0.698) showed a comparatively lower predictive 
performance. The ROC curves for these analyses 
are presented in Figure 1. All markers demonstrated 
statistically significant predictive value (P < 0.05).

Figure 1 ROC curve analysis of tumor markers for poor prognosis prediction in lung cancer patients with and without COPD 
(exploratory analysis; requires validation).

Table IV Predictive value of poor prognosis in lung cancer patients by histological subtype.

Marker Overall AUC Adenocarcinoma 
(n=78)

Squamous Cell 
(n=42)

SCLC 
(n=16)*

CEA 0.765 0.812 0.701 0.634

CYFRA21-1 0.698 0.723 0.745 0.612

CA125 0.785 0.802 0.756 0.689

CA153 0.658 0.658 0.601 0.623

CA199 0.721 0.712 0.598 0.645

VEGF 0.835 0.841 0.823 0.798
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Discussion

The association between COPD and lung 
cancer is increasingly recognized, though the causal 
mechanisms remain incompletely understood. While 
observational studies suggest COPD patients have 
higher lung cancer incidence and mortality, it is crucial 
to distinguish between association and causation. 
The presence of COPD may reflect shared risk factors 
(particularly smoking) rather than representing 
an independent causal pathway. Furthermore, the 
prognostic impact of COPD in lung cancer patients 
may be confounded by differences in treatment 
tolerance, comorbidity burden, and detection bias, 
rather than purely biological mechanisms (12). 
COPD is closely related to the prognosis of Lung 
Cancer. The more severe COPD is, the higher the 
incidence and mortality of Lung Cancer (13). The 
reason why COPD is prone to Lung Cancer is not 
well understood. COPD patients are treated with 
glucocorticoids for a long time. Glucocorticoids 
have a powerful immunosuppressive effect and 
play an antagonistic role in the differentiation of 
macrophages and the killing of cancer cells (14). 
Long-term smoking causes inflammatory cells to 
accumulate, activate and release a large number 
of reactive oxygen species in the lung, resulting 
in oxidative stress and lung damage (15). It also 
promotes the production of growth factors such as 
tumor necrosis factor, vascular endothelial growth 
factor, pro-inflammatory factors and proteolytic 
enzymes (16). At the molecular level, reactive 
oxygen species cause endobronchial inflammation, 
DNA damage of airway epithelial cells, and somatic 
mutations (17). DNA damage of epithelial cells 
leads to cell apoptosis or necrosis, and further leads 
to proliferation and cloning of these cells, eventually 
developing into Lung Cancer (18).

Older, male, smoking, environmental pollution, 
COPD, genetic factors, such as comprehensive 
synergies to the occurrence of Lung Cancer (19). 
Some scholars believe that inhibitors of NF-kB 
(such as pyrrolidine dithiocarbamate, PDTC) can 
inhibit the migration of Lung Cancer cells induced 
by TGF-b1, so that the down-regulation of NF-kB 
activation may become a first-line treatment for 
chronic obstructive pulmonary disease and Lung 
Cancer (20). Airway inflammation occurs repeatedly 
in COPD patients, promoting the aggregation of 
inflammatory cells and the release of inflammatory 
mediators, and further causing repeated injury 
and repair of lung tissue, mainly manifested by 
matrix remodeling and fibrination in the lungs 
of COPD patients (21). Disease progression is 
often accompanied by systemic inflammation, 
and the above-mentioned inflammatory cells and 
inflammatory factors also provide the necessary 
environment for tumorigenesis, resulting in increased 

tissue repair, promotion of epithelial mesenchymal 
transformation, and ultimately tumorigenesis (22).

In this study, multivariate Logistic regression 
analysis showed that family history of COPD, family 
history of Lung Cancer and pathological type of 
squamous cell carcinoma were significant risk factors 
for Lung Cancer (P<0.05). Adenocarcinoma, 
small cell Lung Cancer, pulmonary tuberculosis, 
pneumonia and asthma were not significantly 
associated with Lung Cancer risk. This result is 
consistent with previous epidemiological studies 
(23). Long-term exposure of COPD patients to 
chronic airway inflammation, oxidative stress 
and proteinase-antiprotease imbalance can lead 
to squamous metaplasia of bronchial mucosal 
epithelium and decreased DNA damage repair 
ability, thus increasing the risk of squamous cell 
carcinoma (24). Patients with FEV1%<80% had a 
significantly increased risk of Lung Cancer, while 
those with FEV1%>90% had a decreased risk, 
suggesting that decreased lung function is an 
independent predictor of Lung Cancer (25). With 
the »global Chronic Obstructive Pulmonary Disease 
initiative (GOLD)« pointed out »COPD severity and 
risk Lung Cancer dose – response relationship«, 
possible mechanisms including lung function 
decline reflects airway injury and repair process to 
promote cancer for a long time, COPD and Lung 
Cancer share risk factors such as smoking (26).

This study showed that squamous cell 
carcinoma was predominant in COPD patients with 
Lung Cancer, and the clinical stage was later, which 
was in contrast to the distribution characteristics 
of adenocarcinoma more commonly seen in non-
COPD Lung Cancer patients. The possible reasons 
include: (1) The high secretion of airway mucus 
and ciliary dysfunction in COPD patients lead 
to the decreased ability of clearing carcinogens, 
which is more likely to lead to squamous epithelial 
malignancy; (2) COPD related symptoms (such as 
cough and sputum) overlap with the early symptoms 
of Lung Cancer, leading to reduced vigilance of 
patients and clinicians on pulmonary nodules or 
masses and delayed diagnosis (27). In this study, 
no significant association was found between 
adenocarcinoma, small-cell Lung Cancer and COPD, 
suggesting differences in carcinogenic pathways 
among different pathologic types. Adenocarcinoma 
may be more associated with epidermal growth 
factor receptor (EGFR) mutation and air pollution, 
while the COPD related chronic inflammatory 
microenvironment has a stronger driving effect on 
the occurrence of squamous cell carcinoma.

In this study, ROC curve analysis showed that 
CA199, CA153 and CA125 had high accuracy in 
predicting poor prognosis of Lung Cancer (area 
under the curve > 0.75, sensitivity and specificity 
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> 60%), while CYFRA21-1 had limited predictive 
value. This is different from the »high specificity of 
CYFRA21-1 in squamous cell carcinoma« reported 
in some literatures, which may be related to the 
long-term airway inflammation in patients with 
COPD complicated with squamous cell carcinoma 
in this study, resulting in the increase of CYFRA21-1 
false positive. CA199 and other glycochain antigens 
were significantly elevated in abnormal glycosylation 
of tumor cells, and were less affected by chronic 
inflammation, so they showed better performance 
in prognosis assessment. The P values of all markers 
were < 0.05, suggesting that their predictive 
value was statistically significant, but the clinical 
application still needs to be combined with imaging, 
pathological stage and other comprehensive 
judgment.

The results of this study provide a key basis 
for the prevention and control of Lung Cancer in 
COPD population. High-risk population screening 
strategy: Patients with COPD history, family history 
and FEV1% <80% should be included in the 
key population for Lung Cancer screening. It is 
recommended to perform low-dose spiral CT (LDCT) 
examination regularly to detect lung nodules early. 
While our data suggest differences in pathological 
types between COPD and non-COPD lung cancer 
patients, these observations should not direct 
treatment decisions. Treatment selection must follow 
established guidelines based on molecular profiling, 
PD-L1 expression, and performance status, not 
solely on COPD status or tumor marker levels. The 
observation that squamous cell carcinoma is more 
common in COPD patients does not imply that these 
patients should automatically receive platinum-
based chemotherapy or immunotherapy; rather, they 
should undergo the same comprehensive molecular 
and immunological testing as all lung cancer 
patients. Similarly, tumor marker levels (CA199, 
CA153, CA125) should not be used to select 
or modify treatment regimens outside of clinical 
trials, as evidence supporting biomarker-driven 
therapy modification remains insufficient (28). The 
combined application of multiple indicators for 
prognosis assessment: CA199, CA153 and CA125 
can be used as auxiliary indicators for poor prognosis, 
and dynamic monitoring of their level changes is 
conducive to timely adjustment of treatment plan 
and improvement of patients’ quality of life (29). 
The sample size of this study was small and it was a 
single-center retrospective analysis, which may have 
selection bias. The interaction of COPD course, 
smoking intensity and other variables on Lung 
Cancer risk was not investigated. In the future, multi-
center, prospective studies should be carried out, 
combined with genomics and inflammatory marker 
analysis, to further clarify the molecular mechanism 
of COPD related Lung Cancer, and provide more 

solid evidence for accurate prevention and control 
(30).

Conclusions

In summary, our study corroborates that 
COPD is a significant independent risk factor for 
lung cancer, particularly squamous cell carcinoma, 
and is associated with a more advanced disease 
stage and poorer prognosis. The assessment of lung 
function (FEV1%) and a specific panel of serum 
tumor markers (CA199, CA153, CA125) provides 
valuable, complementary information for risk 
stratification and outcome prediction. A heightened 
index of suspicion and a proactive screening strategy 
in the COPD population are essential to improve 
early detection and ultimately patient survival.
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