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Abstract

Chronic smoking remains one of the most significant public health concerns worldwide, serving

as a major risk factor for respiratory and cardiovascular diseases, as well as various types of

cancer. This study explores the impact of smoking on chronic obstructive pulmonary disease

(COPD) and lung cancer, focusing on aspects such as prevalence, symptom severity, and

epidemiological correlations between these conditions. This study was conducted on a cohort

of 164 patients monitored at the National Institute of Pneumophthisiology "Marius Nasta" in

Bucharest, identifying a significant association between smoking and pulmonary disease

severity.

The findings suggest that COPD may contribute to an increased risk of lung cancer, possibly due

to shared pathogenic mechanisms such as chronic inflammation, oxidative stress, and tissue

hypoxia. Considering the profound impact of these diseases on patients' quality of life and

mortality, the study highlights the urgent need for effective preventive strategies, including

smoking cessation programs, lung cancer screening, and a multidisciplinary approach to COPD

management.
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Rezumat

Tabagismul rămâne una dintre cele mai importante probleme de sănătate publică la nivel

mondial, servind ca un factor de risc major pentru bolile respiratorii și cardiovasculare, precum și

pentru diferite tipuri de cancer. Acest studiu explorează impactul fumatului asupra bolii

pulmonare obstructive cronice (BPOC) și cancerului pulmonar, concentrându-se pe aspecte

precum prevalen�a, severitatea simptomelor și corela�iile epidemiologice dintre aceste afec�iuni.
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Introduction

Smoking is considered a chronic, relapsing

condition, with nicotine being its primary

etiological factor , one of the main
[ 1 ]

components of tobacco. Nicot ine is

responsible for the persistent, voluntary

exposure to the risks of smoking due to the

high level of dependence it induces.

Additionally, the harmful effects of smoking

arise from inhaling other substances found in

tobacco, including carcinogens, toxic

chemicals, and carbon monoxide . Some
[2]

adverse health effects associated with

smoking include malignant diseases in

various locations, chronic conditions such as

chronic obstructive pulmonary disease,

cardiovascular diseases, stroke, type II

diabetes, and disorders affecting the

reproductive system, immune system, eyes,

and periodontal health . A general
[ 3 ]

classification of smoking status identifies

daily smokers, characterized by the use of

tobacco products every day for at least three

months; occasional smokers, who use

tobacco but not daily; former smokers,

individuals who have abstained from tobacco

for at least six months; and, lastly, non-

smokers, defined as those who have smoked

fewer than 100 cigarettes over their

lifetime .
[1]

The study of the implications of chronic

smoking on overall health remains a priority

topic of global interest, given the impact

smoking has on the pathogenesis of

respiratory, cardiovascular, and various

malignant diseases. Extensive research on

the epidemiology of smoking supports this

claim by documenting the significantly high

prevalence of morbidity and mortality among

tobacco users.

Acest studiu a fost realizat pe o cohortă de 164 de pacien�i monitoriza�i la Institutul Na�ional de

Pneumoftiziologie „Marius Nasta” din București, identificând o asociere semnificativă între fumat

și severitatea bolii pulmonare. Descoperirile sugerează că BPOC poate contribui la un risc crescut

de cancer pulmonar, posibil din cauza mecanismelor patogene comune, cum ar fi inflama�ia

cronică, stresul oxidativ și hipoxia tisulară. Având în vedere impactul profund al acestor boli

asupra calită�ii vie�ii și mortalită�ii pacien�ilor, studiul eviden�iază nevoia urgentă de strategii

preventive eficiente, inclusiv programe de renun�are la fumat, screening pentru cancerul

pulmonar și o abordare multidisciplinară a managementului BPOC.

Cuvinte cheie: fumatul de tutun, boală pulmonară obstructivă cronică, BPOC, cancer

pulmonar.
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Globally, out of a population of 8.1 billion

people, 1.3 billion are smokers, resulting in a

smoking prevalence of 18% worldwide in the

past year. Romania ranks 18th in Europe, with

a smoking prevalence of 27.9%. Up to half of

tobacco users die from a smoking-related

condition . Smoking ranked second in 2021
[4]

among the leading risk factors influencing the

global burden of disease, following elevated

blood pressure . Extensive studies have
[5]

illustrated the involvement of smoking in the

leading causes of preventable death. One

indicator of smoking's influence on a

population is lung cancer, with 70-90% of lung

cancer deaths occurring among smokers.

Other smoking-related conditions that impact

mortality include COPD in both sexes, laryngeal

and esophageal cancer in women, and aortic

aneurysm in men . Furthermore, the main
[6]

diseases discussed in this study, COPD and

lung cancer, are among the top causes of

death, ranking 4th and 9th globally in 2021 .
[5]

Chronic Obstructive Pulmonary Disease

Chronic obstructive pulmonary disease is a

long- term lung cond i t ion pr imar i ly

characterized by dyspnea and cough, with or

without sputum production, resulting from

the progressive obstruction of the airways

due to bronchitis, bronchiolitis, and/or

emphysema. It is diagnosed through

spirometry, where a post-bronchodilator

Tiffeneau index of less than 0.7 confirms the

condition. The leading environmental factor

contributing to COPD development is

smoking; however, other contributing factors

include environmental pollution, abnormal

lung development, and genetic factors, such

as the SERPINA1 gene mutation, which

causes -1 antitrypsin deficiency .α
[7]

Tobacco inhalation disrupts pulmonary

homeostasis, leading to both structural and

functional alterations.

Chronic smoking induces oxidative stress,

airway inflammation, cellular senescence,

and cell death, all of which play a role in the

pathophysiology of COPD .
[8]

Reactive oxygen species (ROS) play

physiological roles in microbial defense,

mitochondrial respiration, and intercellular

signaling. Oxidative stress occurs when free

radical exposure exceeds the antioxidant

defense system's capacity, damaging

proteins, lipids, and deoxyribonucleic acid

(DNA) . This imbalance between oxidants
[9]

and antioxidants promotes inflammation by

upregulating the expression of inflammation-

related genes, increasing mucus secretion,

and inactivating antiproteases . The lungs
[8]

are especially prone to oxidative stress due to

their high oxygen concentration, rich blood

supply, and constant exposure to external

toxins. Remarkably, cigarette smoke contains

more than 10¹⁵ free radicals in a single

inhalation .
[9]

When irritants, such as those found in cigarette

smoke, enter the airways, they recruit and

activate cells such as neutrophils, eosinophils,

macrophages, lymphocytes, and epithelial

cells, releasing chemotactic factors that

initiate or intensify inflammation. It has been

shown that inflammation in the small airways

of COPD can progress for many years before

symptoms appear. Although inflammation

affects all areas of the airways, airflow

obstruction is primarily caused by damage to

the small airways. Therefore, the symptoms

are preceded by bronchiolitis with small airway

obstruction, peripheral distribution of goblet

cells, peribronchiolar fibrosis, and thickening of

the bronchial smooth muscle tissue, with

emphysema possibly also developing.

Additionally, the number of submucosal glands

increases, and ciliated epithelial cells are

replaced by goblet cells, leading to mucus

hypersecretion. The involvement of the

Internal Medicine 20 4 vol. X I No. 4 - www.srmi.ro2 X
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inflammatory response in the pathogenesis of

COPD has therapeutic implications for the use

of inhaled corticosteroids, which have also

been shown to reduce mortality . Beyond
[10]

localized inflammation in the lungs and

airways, systemic involvement of the

inflammatory response has also been

documented, with elevated levels of C-reactive

protein (CRP), fibrinogen, and leukocytes. This

inflammation persists subtly even after

smoking cessation .
[11]

Lung Cancer

The most common location for cancer

associated with tobacco use is the lungs .
[13]

The risk of lung cancer is 10 to 30 times

higher among smokers, while smoking

cessation significantly reduces this risk over

time . Although nicotine is the well-known
[14]

substance in cigarette smoke, it is primarily

involved in addiction, and there are

predominantly studies that have denied its

involvement in the pathogenesis of lung

cancer.

There are over 5,000 components in cigarette

smoke, 73 of which are considered

carcinogenic . These include polycyclic
[12]

aromatic hydrocarbons, tobacco-specific

nitrosamines, aromatic amines, benzene,

formaldehyde, and acetaldehyde, all of which

have direct effects on DNA integrity. In

addition to these carcinogenic substances,

an important role in the etiology of lung

cancer is played by the inflammatory

changes in the lungs associated with the

activation of nuclear factor kappa B (NF-kB)

and the promotion of pulmonary growth and

development . Tobacco exposure leads to
[13]

an increased number of somatic mutations,

with the average being several thousand

mutations in a bronchial cell .
[15]

Lung cancer originates in basal epithelial

cells and includes non-small cell lung cancer

(NSCLC), which accounts for 85% of cases,

and small cell lung cancer (SCLC), both of

which are closely linked to smoking. The main

types of NSCLC are adenocarcinoma in 40%

of cases, large cell carcinoma in 10% of cases,

and squamous cell carcinoma in the

remaining 30% of patients .
[16]

The Triad of Mortality (Smoking – COPD –

Lung Cancer)

Aside from the shared etiology of tobacco

use, COPD is recognized as an independent

risk factor for lung cancer, particularly for

squamous cell carcinoma. This finding most

likely arises from the common mechanisms in

their pathogenesis, which involve the

accelerated functional and morphological

degradation of the lungs in smokers, genetic

predisposition, oxidative stress with direct

effects on DNA degradation, or indirect

effects through the initiation or maintenance

of inflammation, epigenetic changes, and

growth factors .
[16]
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Chronic obstructive pulmonary disease is a

direct risk factor for lung cancer, primarily

through its involvement in inflammation. In

the pathological process leading from COPD

to cancer, the exaggerated expression of NF-

kB leads to the suppression of the protein 53

k i l o d a l t o n s ( p 5 3 ) g e n e , w h i l e t h e

phosphoinositide 3-kinase (PI3K) pathway

drives cell proliferation and suppresses

apoptosis. Additionally, the aberrant

expression of growth factors involved in

tissue remodeling plays a role . Besides the
[16]

chronic inflammation in COPD, another

mechanism involved in carcinogenesis is

initiated by hypoxia generated by pulmonary

hyperinflation and bronchial obstruction,

which activates a transcription factor known

as hypoxia-inducible factor 1-alpha (HIF- ).α

This factor affects more than 200 genes and

can inhibit apoptosis .
[17]

Lung cancer mortality is among the highest

due to late diagnosis and limited treatment

efficacy. This situation could be improved

through imaging screening of COPD patients

for lung cancer using computed tomography .
[18]

Additionally, secondary prophylaxis with

targeted therapies could be used in the future

to reduce the risk of lung cancer development.

One such initiative would be reducing oxidative

stress through the administration of vitamin E,

C, or NAC (N-acetylcysteine), although further

studies are needed to document their

effectiveness .
[16]

Although the exact mechanisms through

which COPD influences the development of

lung cancer are not yet fully understood, it is

certain that these two pathologies are

frequently associated. Further analysis is

needed to determine whether COPD is an

individual risk factor for lung cancer or if the

two pathologies are complications of the

same disease, namely chronic smoking .
[19]

Methods

The epidemiological study presented is a

descriptive, cross-sectional analysis

designed to assess the association between

chronic smoking and the presence of

comorbidities, specifically lung cancer and

chronic obstructive pulmonary disease. The

study included 164 patients under medical

supervision at the National Institute of

Pneumophthisiology "Marius Nasta",

Bucharest. Patient selection was based on

medical records, and the study groups were

defined according to the following inclusion

criteria:

� Group 1: Patients diagnosed with lung

cancer without a COPD diagnosis.

� Group 2: Patients diagnosed with COPD

without an oncological diagnosis.

� Group 3: Patients diagnosed with both

COPD and lung cancer.

The diagnosis of COPD in patient records was

initially suspected due to symptoms of

chronic bronchitis and was later confirmed

through spirometry. Lung cancer was

diagnosed based on medical documentation,

including discharge summaries from

pulmonology or oncology departments or

other medical units where the diagnosis was

established.

The study Objectives include:

1. Analyze demographic and clinical

characteristics of patients with COPD

and/or lung cancer, including sex, age,

and place of residence.

2. Identify key risk factors for both diseases,

with a focus on smoking and occupational

exposure to respiratory hazards.

3. Assess the role of COPD as an independent

risk factor for lung cancer.

4. Investigate the association between

tobacco use and the prevalence of COPD

and lung cancer.

5. Evaluate COPD severity in relation to

Internal Medicine 20 4 vol. X I No. 4 - www.srmi.ro2 X
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smoking history, particularly the impact

of cumulative tobacco exposure (pack-

year index) on disease progression.

6. Identify the most common symptoms

associated with COPD and lung cancer.

7. Examine the role of chronic inflammation

as a potential shared mechanism in the

pathogenesis of both conditions.

8. Analyze relevant biological parameters

linked to COPD and lung cancer.

9. Assess the prevalence of common

comorbidities, such as bronchiectasis,

ischemic heart disease, hypertension,

and diabetes mellitus, which may also

have smoking as a risk factor.

10.Support the development of screening

and prevention programs and promote a

multidiscipl inary approach to the

diagnosis and management of COPD and

lung cancer.

Exclusion criteria were established to ensure

the validity and accuracy of the study results.

Patients were excluded if they had:

� Incomplete smoking history data;

� Interstitial lung diseases that could affect

lung function and influence cancer risk;

� Active or sequelae pulmonary tuberculosis,

to prevent interference between tuber-

culosis-related lung lesions and COPD/lung

cancer;

� Other obstructive pulmonary diseases

(e.g., bronchial asthma), to maintain a

clear distinction between COPD and

similar conditions;

� Severe cardiovascular diseases (acute

myocardial infarction, advanced heart

failure, significant arrhythmias) that could

impact clinical severity;

� Other types of cancer;

� Declined to provide informed consent.

The data collected for the study were

extracted from patient records and included

demographic factors (age, sex, place of

residence, occupational exposure), smoking

history (smoking status — ever-smoker,

never-smoker), pack-years index, and clinical

characteristics (COPD severity based on the

Global Initiative for Chronic Obstructive Lung

Disease (GOLD) classification, histological

type of lung cancer, symptoms, weight, BMI –

body mass index, and blood test results). A

never-smoker is an individual who has never

smoked or, at most, has experimented with

smoking occasionally but never on a daily

basis and has not consumed more than 100

cigarettes in total. In our study, the term ever-

smoker includes both current smokers —

individuals who had been smoking for at least

six months at the time of questioning — and

former smokers, defined as those who had

completely quit smoking for at least six

months. These data were entered into an

Excel database and subjected to statistical

analysis to generate a descriptive overview
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of the patient cohorts. Statistical analysis was

performed using IBM SPSS version 26.0. We

conducted frequencies tests, independent t-

test, chi-square test and correlation analyses.

The results were presented as mean ±

standard deviation (SD) and we considered a

p-value lower than 0.05 and R values lower

than 0.01 to be statistically significant.

The study was approved by the Ethics

Committee of the National Institute of

Pneumophthisiology "Marius Nasta".

Results

The study included 164 patients, categorized

into three groups: patients with COPD, patients

with lung cancer, and patients diagnosed with

both conditions. The average age of all

patients was 65.68 years, with no significant

differences in mean age among the selected

groups (Table 1).

Chronic Smoking

When comparing ever-smokers and never-

smokers, we observed a significantly higher

proportion of males among ever-smokers

(72.9%), whereas females predominated

among never-smokers (77.4%). Although

ever-smokers had a lower average BMI (27.53

Kg/m vs. 30.73 Kg/m ), this difference was
2 2

not statistically significant. Similarly, there

were no notable differences in blood

pressure, heart rate, or oxygen saturation in

ambient air.

Although place of residence theoretically

influences exposure to inhaled respiratory

toxins, this factor may have been influenced

by the institute's urban location, where data

collection took place.

Lung cancer characteristics were also

analyzed based on smoking status. Among

ever-smokers, lung cancer was more

frequently located centrally (62.5%),

whereas in never-smokers, central and

peripheral tumor locations were equally

distributed. In never-smokers, the right

hemithorax was the predominant site

(69.56%), while in ever-smokers, there was

no significant difference in tumor location

relative to the midline of the thorax.

Chronic Obstructive Pulmonary Disease

The socio-demographic analysis revealed a

significant gender difference in COPD

prevalence, with a higher occurrence among

men (74%) compared to women (33%).

The prevalence of chronic smoking among

COPD patients was also assessed. Of the 107

patients with COPD, 93 were ever-smokers

(86.92%), while 14 were never-smokers

(13.08%) (Figure 1). The severity of COPD,

assessed using GOLD stages based on forced

expiratory volume in 1 second (FEV1) values,

did not show statistically significant

differences between ever-smokers and

never-smokers (p = 0.328). However, ever-

smokers had a higher prevalence of GOLD

stage III-IV compared to never-smokers
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Figure 1. Prevalence of chronic smoking based on COPD diagnosis

Figure 2. Distribution of smoking prevalence by GOLD stages
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(Figure 2). A higher risk of severe symptoms

and frequent exacerbations was observed

primarily among ever-smokers, with 53.76%

classified in risk group E, compared to 50% of

never-smokers. However, this difference was

not statistically significant (p = 0.579). The

BMI was significantly higher (p = 0.006) in

patients with COPD (29.44 ± 8.00 kg/m²)

compared to those with lung cancer only

(24.18 ± 5.20 kg/m²).

The most common symptoms across patients

with COPD were dyspnea, dry or productive

cough, hemoptysis, wheezing (Table 2). The

most frequently observed comorbidities

included bronchiectasis, ischemic heart

disease, high blood pressure, heart failure,

and diabetes mellitus, all of which are

significantly influenced by smoking as a

major risk factor (Table 3).

Lung Cancer

Of the included patients, 69.5% were

diagnosed with lung cancer, the majority

being ever-smokers (79.8%). Among them,

most had a pack-year history of more than 20

(92.04%). The average pack-year index was

slightly lower in patients with COPD only

compared to those with both COPD and lung

cancer (40.45 vs. 42.19), but this difference

was not statistically significant.

Regarding occupational exposure to

respiratory hazards, 54.3% of the patients

had been exposed to occupational risk

factors. A statistically significant difference

was observed when comparing patients with

lung cancer to those with COPD only, in terms

of workplace environment and type of

exposure (p = 0.047).

Patients with lung cancer had significantly

lower body weight than those with COPD only

(p = 0.038), a finding that correlates with BMI,

which was lower in lung cancer patients

(26.11 ± 6.25 kg/m²) compared to those

without lung cancer (30.48 ± 8.65 kg/m²).

This difference was statistically significant (p

= 0.009). A clinically significant difference (p

= 0.010) was identified in symptom

presentation, as hemoptysis was reported

more frequently among lung cancer patients

(36%) compared to those with COPD only

(16%). Additionally, weight loss was more

common in lung cancer patients (49.12%)

compared to those with COPD only (12%).

Bio logical data analysis revealed a

statistically significant association between

inflammatory syndrome and lung cancer.

While only 56% of COPD patients exhibited

i n fl a m m a t o r y s y n d ro m e , s y s t e m i c

inflammation was present in 85% of patients

with lung cancer, with or without COPD.

A significant difference was also observed in

platelet count analysis, with thrombocytosis

identified in 30.63% of lung cancer patients.

In contrast, none of the COPD-only patients

had elevated platelet levels. This suggests

that COPD patients may have a higher risk of

hematologic disorders, which are important
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Table 2. Symptoms of COPD patients

Table 3. Comorbidities of COPD patients
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markers of systemic inflammation and

cardiovascular risk in this population.

A comparative analysis of anemia prevalence

among patients with and without lung cancer

provided valuable insights into the disease's

impact on hematologic status. Among the

study participants, 53% of lung cancer

patients were diagnosed with anemia, while

47% did not present this condition. In

contrast, among COPD-only patients, 62%

did not have anemia. The statistical

significance of this finding (p = 0.039)

suggests a strong association between lung

cancer and anemia, highlighting the

importance of identifying this comorbidity to

improve both patient quality of life and

prognosis. The histological distribution of

lung cancer showed significant differences

between ever-smokers and never-smokers.

Adenocarcinoma was the most common

subtype among never-smokers, with a

prevalence of 50% in this group. Among ever-

smokers, both adenocarcinoma (31.65%) and

squamous cell carcinoma (29.11%) were

predominant (Figure 3).

A total of 71.74% of lung cancer patients who

Figure 2. Distribution of smoking prevalence by GOLD stages
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also had COPD had a centrally located tumor.

In contrast, among patients with lung cancer

only (without a COPD diagnosis), central and

peripheral tumor locations were equally

distributed. This difference was statistically

significant (p = 0.026).

The most common symptoms across all three

patient groups were dyspnea, dry or

productive cough, hemoptysis, wheezing,

chest pain, weight loss, loss of appetite, and

fatigue. The most frequently observed

comorbidities included bronchiectasis,

ischemic heart disease, heart failure,

hypertension, and diabetes mellitus, all of

which are significantly influenced by smoking

as a major risk factor.

Discussion

The findings of this study highlight the

complex relationships between chronic

obstructive pulmonary disease, lung cancer,

and associated risk factors, primarily chronic

smoking and occupational exposure to

respiratory hazards.

The average age at which both diseases —

where smoking is the primary risk factor —

tend to develop is approximately 65 years.

This finding aligns with previous studies ,
[20-24]

reinforcing the importance of screening for

individuals at high risk of lung cancer. The

American Cancer Society recommends low-

dose computed tomography (LDCT)

screening for individuals aged 50 to 80 who

are current or former smokers with a pack-

year history of more than 20 .
[25]

In this study, chronic smoking was more

prevalent among males, with only minor

differences compared to previous findings
[24,

26-28]

.

COPD diagnosis was also more common

among men, likely due to the higher smoking

rates in this group, as noted earlier . The
[29, 30]

prevalence of chronic smoking among COPD

patients was close to 90%, confirming its

significant role in disease progression.

Although no stat ist ical ly s ignificant

differences were found in COPD severity

based on smoking status, ever-smokers were

more frequently classified in GOLD stages III-

IV. This suggests the negative impact of

smoking on disease progression and

underscores the potential benefits of early

intervention — particularly through smoking

cessation — in reducing the disease burden.

The average pack-year index was slightly

lower in patients with COPD alone compared

to those with both COPD and lung cancer

(40.45 vs. 42.19), but this difference was not

statistically significant.

Although cumulative smoking exposure was

lower among patients with COPD alone

compared to those with both COPD and lung

cancer, the difference was not significant

enough to suggest an increased likelihood of

lung cancer diagnosis in COPD patients with a

higher pack-year index.

Beyond recognizing smoking as a major risk

factor for lung cancer, an important aspect of

this study is the association between lung

cancer and occupational exposure to

respiratory hazards. The significant differences

in occupational exposure and the types of

substances involved suggest that workplace

exposure to various toxic agents — such as

paint, heavy metals, and fuels — plays a crucial

role in lung cancer risk. This finding indicates

that exposure to hazardous substances in work

environments can contribute to lung damage

and the development of lung cancer, even in

the absence of smoking. These findings have

significant implications for workplace safety

policies, emphasizing the need for stricter

preventive measures to protect workers

exposed to respiratory hazards.

BMI analysis revealed a significant difference

between patients with COPD alone and those

Internal Medicine 20 4 vol. X I No. 4 - www.srmi.ro2 X
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with lung cancer, with oncology patients having

a lower BMI. This finding aligns with the typical

presentation of lung cancer, where weight loss

is a common feature. It highlights the metabolic

impact of malignancy, including nutritional

deficiencies and the catabolic effects of

systemic inflammation, which were also

demonstrated in this study and play a crucial

role in the pathogenesis of both diseases.

Thrombocytosis, when present, may serve as

an additional biomarker of inflammation and

could be associated with an increased risk of

thromboembolic events in oncology patients.

The presence of anemia in cancer patients has

important therapeutic implications, emphasizing

the need for correcting nutritional deficiencies

and initiating appropriate treatment, which

underscores the necessity of close monitoring in

this population.

Central lung cancer localization was predomi-

nant among ever-smokers, which can be

explained by the fact that smoking-related lung

cancers are most commonly squamous cell

carcinomas or small cell carcinomas, both of

which tend to develop near the pulmonary

hilum . However, adenocarcinoma, which is
[31]

typically peripherally located and more

frequently observed in never-smokers, can also

occur in ever-smokers. Additionally, the clinical

similarities between lung cancer and COPD

highlight the importance of maintaining a high

level of suspicion for an underlying malignancy

in COPD patients. The identified comorbidities

confirm trends observed in other studies and
[32]

may influence the clinical presentation and

quality of life, necessitating periodic

evaluation.

Conclusions

The analysis of epidemiological and clinical

variables confirms the association between

chronic smoking, COPD, and lung cancer,

underscoring the importance of prevention

strategies and early screening. This study

reinforces that the majority of COPD patients

are chronic smokers and that disease severity

may correlate with tobacco exposure.

Additionally, COPD is considered a risk factor

for lung cancer, suggesting that chronic

inflammation and oxidative stress play a role in

carcinogenesis. The impact of smoking-related

diseases affects both the quality of life and

mortality of patients. Therefore, public health

strategies should prioritize effective smoking

cessation programs, lung cancer screening for

COPD patients, and a multidisciplinary

approach for their monitoring and treatment.

Such strategies are essential in reducing the

overall burden of these diseases on society.

Acknowledgement

This article was published with support

provided by the GRANT AGREEMENT NUMBER

101008139, under the EUREST – RISE – H2020

– MSCA – RISE – 2020 project, implemented in

Romania by the 'Aer Pur Romania' Association.



59Original papers

Conflict of interest: There was no conflict of

interest.

Abbreviations

The following abbreviations are used in this

manuscript:

Bibliography

1. European Smoking Cessation Guidelines, October

2012, Responsible Publisher: Panagiotis K. Behrakis,

European Network for Smoking and Tobacco Prevention

aisbl (ENSP), Brussels, Belgium

2. Le Foll B, Piper ME, Fowler CD, Tonstad S, Bierut L, Lu

L, Jha P, Hall WD. Tobacco and nicotine use. Nat Rev Dis

Primers. 2022 Mar 24;8(1):19. doi: 10.1038/s41572-022-

00346-w. PMID: 35332148.

3. U.S. Department of Health and Human Services. The

Health Consequences of Smoking: 50 Years of Progress. A

Report of the Surgeon General. Atlanta, GA: U.S.

Department of Health and Human Services, Centers for

Disease Control and Prevention, National Center for

Chronic Disease Prevention and Health Promotion, Office

on Smoking and Health, 2014

4. WHO. SDG Target 3.a Strengthen the implementation of

the World Health Organization Framework Convention on

Tobacco Control in all countries. 2024. [https://www.who.

int/data/gho/data/themes/topics/sdg-target-3_a-tobacco-

control].

5. Institute for Health Metrics and Evaluation (IHME).

Global Burden of Disease 2021: Findings from the GBD

2021 Study. Seattle, WA: IHME, 2024.

6. Lariscy JT. Smoking-attributable mortality by cause of

death in the United States: An indirect approach. SSM Popul

Health. 2019 Jan 11;7:100349. doi: 10.1016/j. ssmph.

2019.100349. PMID: 30723766; PMCID: PMC6351587.

7. Global Strategy for the Diagnosis, Management, and

Prevention of Chronic Obstructive Pulmonary Disease

(2024 Report).

8. Hikichi M, Mizumura K, Maruoka S, Gon Y. Pathogenesis

of chronic obstructive pulmonary disease (COPD) induced

by cigarette smoke. J Thorac Dis. 2019 Oct;11 (Suppl

17):S2129-S2140. doi: 10.21037/jtd. 2019.10.43. PMID:

31737341; PMCID: PMC6831915.

9. McGuinness AJ, Sapey E. Oxidative Stress in COPD:

Sources, Markers, and Potential Mechanisms. J Clin Med.

2017 Feb 15;6(2):21. doi: 10.3390/jcm6020021. PMID:

28212273; PMCID: PMC5332925.

10. Larsson K. Aspects on pathophysiological mechanisms

in COPD. J Intern Med. 2007 Sep;262(3):311-40. doi:

10.1111/ j.1365-2796.2007.01837.x. PMID: 17697154.

11. Gan WQ, Man SF, Senthilselvan A, Sin DD. Association

between chronic obstructive pulmonary disease and

systemic inflammation: a systematic review and a meta-

analysis. Thorax. 2004 Jul;59(7):574-80. doi: 10.1136/

thx.2003.019588. PMID: 15223864; PMCID: PMC1747070.

12. Hecht SS. Lung carcinogenesis by tobacco smoke. Int J

Cancer. 2012 Dec 15;131(12):2724-32. doi: 10.1002/ijc.

27816. Epub 2012 Oct 3. PMID: 22945513; PMCID:

PMC3479369.

13. National Center for Chronic Disease Prevention and

Health Promotion (US) Office on Smoking and Health. The

Health Consequences of Smoking—50 Years of Progress: A

Report of the Surgeon General. Atlanta (GA): Centers for

Disease Control and Prevention (US); 2014. Available

from: https://www.ncbi.nlm.nih.gov/books/NBK179276/

14. Ariadna Petronela Fildan, Ruxandra Ulmeanu, Florin

Dumitru Mihăl�an, Roxana Maria Nemeș. Cancerul

bronhopulmonar. Recomandări de diagnostic și tratament.

Societatea Română de Pneumologie, 2023.

15. Yoshida K, Gowers KHC, Lee-Six H, Chandrasekharan

DP, Coorens T, Maughan EF, Beal K, Menzies A, Millar FR,

Anderson E, Clarke SE, Pennycuick A, Thakrar RM, Butler CR,

Kakiuchi N, Hirano T, Hynds RE, Stratton MR, Martincorena I,

Janes SM, Campbell PJ. Tobacco smoking and somatic

mutations in human bronchial epithelium. Nature. 2020

Feb;578(7794):266-272. doi: 10.1038/s41586- 020-1961-1.

Epub 2020 Jan 29. PMID: 31996850; PMCID: PMC7021511.

16. A.L. Durham, I.M. Adcock, The relationship between

Internal Medicine 20 4 vol. X I No. 4 - www.srmi.ro2 X



60

Original Papers

COPD and lung cancer, Lung Cancer, Volume 90, Issue 2,

2015, Pages 121-127, ISSN 0169-5002, https://doi.org/

10.1016/j.lungcan.2015.08.017.

17. Kobliakov VA. Mechanisms of tumor promotion by

reactive oxygen species. Biochemistry (Mosc). 2010

Jun;75(6):675-85. doi: 10.1134/s0006297910060015.

PMID: 20636258.

18. Young RP, Duan F, Chiles C, Hopkins RJ, Gamble GD,

Greco EM, Gatsonis C, Aberle D. Airflow Limitation and

Histology Shift in the National Lung Screening Trial. The

NLST-ACRIN Cohort Substudy. Am J Respir Crit Care Med.

2015 Nov 1;192(9):1060-7. doi: 10.1164/rccm.201505-

0894OC. PMID: 26199983; PMCID: PMC4642202.

19. Helen A. Powell, Barbara Iyen-Omofoman, David R.

Baldwin, Richard B. Hubbard, Laila J. Tata, Chronic

Obstructive Pulmonary Disease and Risk of Lung Cancer:

The Importance of Smoking and Timing of Diagnosis,

Journal of Thoracic Oncology, Volume 8, Issue 1, 2013,

Pages 6-11, ISSN 1556-0864, https://doi.org/

10.1097/JTO.0b013e318274a7dc.

20. Brems JH, Balasubramanian A, Raju S, Putcha N,

Fawzy A, Hansel NN, Wise RA, McCormack MC. Changes in

Spirometry Interpretative Strategies: Implications for

Classifying COPD and Predicting Exacerbations. Chest.

2024 Aug;166(2):294-303. doi: 10.1016/j. chest.

2024.03.034. Epub 2024 Mar 26. PMID: 38537688; PMCID:

PMC11317812.

21. Montiel, A.M., Ruiz-Esteban, P., Del Río, A.D. et al.

Differences in cardiovascular risk and health-related

quality of life in COPD patients according to clinical

phenotype. Sci Rep 14, 9687 (2024). https://doi.org/

10.1038/s41598-024-60406-x

22. Zahed H, Feng X, Sheikh M, et al. Age at diagnosis for

lung, colon, breast and prostate cancers: An international

comparative study. Int J Cancer. 2024; 154(1): 28-40.

doi:10.1002/ijc.34671

23. Joy Chakra Bortty, Proshanta Kumar Bhowmik, Syed

Ali Reza, Irin Akter Liza, Mohammed Nazmul Islam Miah,

Muhammad Shoyaibur Rahman Chowdhury, & Md Al Amin.

(2024). Optimizing Lung Cancer Risk Prediction with

Advanced Machine Learning Algorithms and Techniques.

Journal of Medical and Health Studies, 5(4), 35-48.

https://doi.org/10.32996/jmhs.2024.5.4.7

24. Hamid, Gamal Abdul, Ahmed Muthanna, and Nasser

Baom. "Lung cancer epidemiology, diagnosis and

treatment." 2024,

25. Wolf AMD, Oeffinger KC, Shih TY-C, et al. Screening for

lung cancer: 2023 guideline update from the American

Cancer Society. CA Cancer J Clin. 2024; 74(1): 50-81.

doi:10.3322/caac.21811

26. Abdelraouf, May M.F.a; Abdalla, Rofida A.M.a;

Mohamed, Douaa M.S.a; Ahmed, Abubaker K.A. MBBSc;

Abuzaid, Mohamed A.M. MBBSc; Issak, Mohamed A.a;

Eljack, Ibrahim A. MDd; Saeed, Elshazaly MDe; Abdelaziz,

Mohamed O. MDb. Prevalence of smoking and its

associated factors among students of the University of

Dongola, Northern State, Sudan: a cross-sectional study.

Annals of Medicine & Surgery 86(5):p 2543-2548, May

2024. | DOI: 10.1097/MS9.0000000000001862

27. AlMulla A, Mamtani R, Cheema S, Maisonneuve P,

Abdullah BaSuhai J, Mahmoud G, et al. (2021)

Epidemiology of tobacco use in Qatar: Prevalence and its

associated factors. PLoS ONE 16(4): e0250065.

https://doi.org/10.1371/journal.pone.0250065

28. WHO. SDG Target 3.a Strengthen the implementation of

the World Health Organization Framework Convention on

Tobacco Control in all countries. 2024. [https://www.who.

int/data/gho/data/themes/topics/sdg-target-3_a-tobacco-

control]

29. Raherison,C. and Girodet,P. O., 20103002059, English,

Journal article, UK, doi:10.1183/09059180. 00003609,

1600-0617, 18, (114), Sheffield, European Respiratory

Review, (213–221), European Respiratory Society,

Epidemiology of COPD., (2009)

30. Viegi, Giovanni, et al. "Definition, epidemiology and

natural history of COPD." European Respiratory Journal

30.5 (2007): 993-1013.

31. Paris, Christophe, et al. "Smoking status, occupational

asbestos exposure and bronchial location of lung cancer."

Lung Cancer 40.1 (2003): 17-24.

32. Almagro, P., Soler-Cataluña, J.J., Huerta, A. et al.

Impact of comorbidities in COPD clinical control criteria.

The CLAVE study. BMC Pulm Med 24, 6 (2024).

https://doi.org/10.1186/s12890-023-02758-0



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


