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ABSTRACT

Background. A combination of different types of lung cancer and chronic obstructive pulmonary disease (COPD) 
is very common. COPD, accompanied by ventilation disorders and, often, respiratory failure, is a significant ad-
ditional risk factor for mortality in these patients. Identification of risk factors for mortality in patients with lung 
cancer and COPD can potentially be associated with better long-term outcomes.

Materials and methods. Using a Cox regression model based on information about the outcome of the disease and 
life expectancy after treatment initiation, a survival analysis was performed with an assessment of the contribution 
of various clinical and anamnestic factors for a group of 118 COPD patients with primary diagnosed lung cancer. 
These patients received treatment at the Cancer Research Institute in Tomsk in 2013–2019. 

Results. The study included 118 patients (87.3% men and 12.7% women). Among them, 77.97% of patients were 
active or former smokers with smoking index (SI) ≥ 10 pack-years, and 22% of patients had never smoked or had 
SI < 10 pack-years but had other risk factors for COPD. Peripheral lung cancer was detected in 45.8% of cases. 
Squamous cell carcinoma was noted in 54.2% of cases, adenocarcinoma – in 34.7%, large cell carcinoma – in 1.7%, 
small cell carcinoma – in 5.9%, and carcinoid tumors – in 2.5% of cases. Patients were characterized by varying 
degrees of severity of ventilation disorders in accordance with the GOLD classification: stage 1 was observed in 
44% of patients, stage 2 – in 38.1 % of patients, stage 3 – in 16.9 % of patients, and stage 4 – in one patient. Three-
year mortality was 28.12%. 

Conclusion. According to the results of the Cox regression analysis, factors that significantly reduced the survival 
rate of patients with lung cancer in combination with COPD were more severe stages in terms of the size of 
the primary tumor and its localization, the prevalence of metastasis (according to TNM classification), more 
severe dyspnea (mMRC scale), lower oxygen saturation values, atelectasis, and episodes of pneumonia, including 
paracancrotic pneumonia, over the previous 12  months. The presence of certain types of metastases, such as 
metastatic lesions of the pleura, adrenal glands, distant non-regional lymph nodes, and bones should also be noted 
as negative factors for survival. It is worth noting that surgical treatment of the primary tumor was associated with 
an increase in the survival rate in patients with lung cancer in combination with COPD.
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РЕЗЮМЕ

Актуальность. Сочетание различных форм рака легкого и хронической обструктивной болезни легких 
(ХОБЛ) встречается очень часто. ХОБЛ, сопровождающаяся вентиляционными нарушениями и нередко 
дыхательной недостаточностью, является существенным дополнительным фактором риска летальности у 
этих больных. Выявление факторов риска смертности у пациентов с раком легкого и ХОБЛ потенциально 
может быть связано с лучшими отдаленными результатами.

Материалы и методы. С помощью регрессии Кокса, основанной на информации об исходе заболевания и 
продолжительности жизни после начала лечения, проведен анализ выживаемости с оценкой вклада различ-
ных клинико-анамнестических факторов для группы из 118 больных ХОБЛ с первично диагностирован-
ным раком легкого. Эти больные получали лечение в НИИ онкологии в Томске в период с 2013 по 2019 г.

Результаты. В исследование включены 118 пациентов (87,3% мужчин и 12,7% женщин). Среди них 77,97% 
пациентов были активными или бывшими курильщиками с индексом курильщика (SPI) ≥ 10 пачек/год,  
а 22% никогда не курили или с SPI < 10 пачек/лет, но имели другие факторы риска развития ХОБЛ. 
Периферический рак легкого выявлен в 45,8% случаев. Плоскоклеточный рак отмечен в 54,2% случаев, 
аденокарцинома –  у 34,7% больных, крупноклеточный рак –  у 1,7%, нейроэндокринный мелкоклеточный 
рак – у 5,9%, карциноидные опухоли –  у 2,5% пациентов. Больные характеризовались различной степенью 
выраженности вентиляционных нарушений по классификации GOLD: первая стадия ХОБЛ наблюдалась у 
44% больных, вторая –  у 38,1%, третья –  у 16,9%, четвертая стадия –  у одного из пациентов. Трехлетняя 
выживаемость составила 28,12%. 

Заключение. По результатам анализа методом регрессии Кокса в качестве факторов, значительно 
снижающих выживаемость больных раком легкого в сочетании с ХОБЛ, необходимо выделить более 
распространенные стадии по размеру первичной опухоли и ее локализации, а также выраженность 
метастазирования (по классификации TNM), более значительную одышку (по шкале mMRC), более 
низкое значение сатурации кислорода, наличие ателектаза легкого, эпизодов пневмонии, в том числе 
параканкрозной, в предшествующие 12 мес. В качестве негативных факторов выживания следует 
также отметить наличие некоторых видов метастазов, таких как метастатическое поражение плевры, 
надпочечников, отдаленных нерегиональных лимфатических узлов, костей скелета. Отметим, что хирур-
гическое лечение первичной опухоли было связано с увеличением выживаемости больных раком легкого 
в сочетании с ХОБЛ.
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INTRODUCTION

Lung cancer (LC) is a malignant neoplasm (MN) 
characterized by a high mortality rate. Every year in 
Russia, more than 60,000 people die from it, 80% 
of them are men. According to statistics, after the 
initial diagnosis, one-year mortality reaches more 
than 50%, and the average five-year survival rate, 
even with adequate treatment, is about 10–16% [1]. 

Survival in LC depends on many factors, such 
as the stage of the disease, tumor morphology, pa-
tient’s age, concomitant chronic pathology, and 
treatment strategy [2].

Almost 2/3 of men and half of women with 
newly diagnosed primary LC have signs of airway 
obstruction [3]. J.P. De-Torres et al. examined out-
patients in the United States and Spain (n = 2,125) 
and developed criteria to predict LC. These cri-
teria include age over 60 years, body mass index  
< 25 kg / m2, smoking index (SI) > 60 pack – years, 
emphysema on CT scan, and signs of chronic ob-
structive pulmonary disease (COPD) according to 
spirometry [3]. Thus, airflow limitation and emphy-
sema, which are typical of COPD, should probably 
be considered as potential risk factors for the devel-
opment of LC. 

LС and COPD are comorbidities with a similar 
pathogenetic mechanism underlying the develop-
ment of pathology in the bronchi and lung paren-
chyma, caused by systematic damaging effects of 
smoking, radon, asbestos, and pollutants, combined 
with genetic susceptibility [4–6]. 

Currently, COPD is considered an independent 
risk factor for LC [7]. According to epidemio-
logical data, the incidence of LC in smokers with 
COPD is 4–5 times higher than in smokers with-

out COPD [7, 8]. R. P. Young et al. showed that 
decreasing forced expiratory volume in 1 second 
(FEV1) in COPD increased the risk of LC by 4 
times compared with smokers with normal lung 
function, regardless of their age and smoking histo-
ry [9]. J. Murakami et al. noted that the cancer that 
occurs with emphysema is more aggressive and has 
a higher postoperative recurrence [9].

Understanding of the general mechanisms of 
LC and COPD development suggests that time-
ly diagnosis and long-term effective treatment of 
chronic inflammation in the respiratory tract asso-
ciated with bronchial obstruction in patients with 
COPD in combination with elimination of altering 
factors can probably prevent and reduce the risk of 
developing LC [6, 10].

It is COPD that typically leads to pulmonary 
function decline. It determines the frequency  
of complications and the risk of death in cancer 
patients. According to R. Kondo et al. (2011), 
the five-year survival rate in LC patients with  
and without COPD was 38% and 54 %, respec-
tively. At the same time, the mortality rate in pa-
tients with and without COPD was 63% and 45%,  
respectively [7]. 

COPD is a significant perioperative mortality 
predictor and the most common cause of postop-
erative pulmonary complications and respiratory 
failure due to severe respiratory dysfunction. These 
concerns are the main reason for refusing radical 
surgery in some patients, since severe COPD and 
significant concomitant / comorbid pathology in 
aged patients make it very difficult to conduct me-
chanical ventilation and manage the early postoper-
ative period, which is associated with an increased 
risk of mortality in this patient group [10, 11]. 
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The aim of this retrospective study was to re-
search the initial clinical and anamnestic data of 
patients with COPD and primary LC, assess the dis-
ease outcome and life expectancy during treatment, 
and establish factors associated with survival and 
mortality in this group of comorbid patients. 

MATERIALS AND METHODS
We analyzed demographic, clinical, and anam-

nestic data from the health records of 118 patients 
with COPD who underwent examination and treat-
ment (surgery, radiation therapy, chemotherapy or 
combined) for newly diagnosed MN in the bronchi 
and lung at the Cancer Research Institute (Tomsk 
National Research Medical Center, Russian Acade-
my of Sciences) in 2013–2019.

Statistical processing of the obtained data was 
carried out using Statistica 10.0 and StatCalc 6.0 
software packages. Qualitative data were presented 
as absolute or relative (%) frequencies, quantitative 
data were shown as X ± x, where X is the arithmetic 
mean and x is the error of the mean. Results were 
considered statistically significant at p < 0.05. We 
conducted the survival analysis for these patients 
and assessed the contribution of various clinical and 
anamnestic factors using the Cox regression analy-
sis based on information about the disease outcome 
and life expectancy after treatment initiation (within 
the assessment of one- and three-year survival).

RESULTS AND DISCUSSION
Currently, there are more men among patients 

with LC and / or COPD than women, and the in-
cidence increases with age [2, 11]. According to 
our retrospective study, among 118 patients with 
COPD and newly diagnosed primary LC, 87.3 % 
of patients were male and 12.7 % were female. At 
the initiation of treatment, the age of patients was  
63.63 ± 7.25 years, they were diagnosed with LC at 
the age of 61.92 ± 7.26 years. 

It is known that in 90–95% of COPD cases, the 
cause of the disease is smoking. Smoking also has a 
carcinogenic effect on lung tissue in 85–95% of LC 
cases in men and in 65–80% of LC cases in wom-
en [6–8]. In the study group, 13 patients (11.1 %)  
used to smoke and 79 patients (66.9 %) smoked at 
the beginning of the follow-up period in the ret-
rospective analysis with SI > 10 pack – years. In  
26 patients (22 %), SI was < 10 pack – years, how-

ever, they had other COPD risk factors: exposure to 
occupational hazards (dust, chemical agents, acid, 
and alkali vapors) and industrial pollutants (SO2, 
NO2, furnace smoke, etc.). The average smoking 
history in the study group was 33.45 ± 13.58 years, 
and SI was 33.35 ± 14.53 pack – years. The longest 
smoking history was 55 years, and the maximum 
SI in the heaviest smokers was 60 pack – years. Pe-
ripheral LC was detected in 45.8 % of cases, central 
LC — in 44.2 % of cases. 

We classified patients in accordance with the 7th 
edition of the International Classification of Malig-
nant Neoplasms, TNM (2011) [12]. According to 
the spread of the primary tumor (TNM-T), T1, T2, 
T3, and T4 stages were diagnosed in 19%, 18.7%, 
43.2%, and 22% of patients, respectively. Region-
al lymph node metastases were diagnosed in 67% 
of patients (N1, N2, and N3 in 22.9%, 34.7%, and 
9.3%, respectively). Distant metastases (M1) were 
diagnosed in 22% of patients in the study. 

Thus, metastatic pleurisy was diagnosed in 11.9 % 
of patients. Unilateral or contralateral pulmonary 
metastases were detected only in 5.9% of patients.  
Extrapulmonary metastases were detected in the 
bones (9.3% of patients), liver (5.9%), brain (3.4%), 
adrenal glands (6.8%), and non-regional lymph nodes 
(16%). Aggressive invasive tumor growth that inva- 
ded adjacent organs and tissues and great vessels 
was determined in 48% of patients.

The results obtained indicate that patients with 
neglected LC (locally advanced and metastatic) 
prevailed, which can be explained by the long-term 
low-symptom disease, masking its manifestations 
with symptoms and exacerbations of COPD in this 
group of patients, as well as a delay in seeking med-
ical care. According to A.D.Kaprin et al., 68.7% of 
patients with LC were diagnosed at stages III-IV of 
the disease, of them, metastasis was determined in 
40.8% of cases [1, 10, 13].

According to statistical data, LC most often de-
velops in the right lung (56 %). Moreover, the up-
per lobe, the lower lobe, and the middle lobe of the 
lung are affected in 60%, 30%, and 10% of cases, 
respectively [1, 13]. We obtained similar results in 
the group of patients with combined COPD and LC. 
Thus, MN of the right lung was diagnosed in 64.4% 
of patients, and MN of the left lung – in 33.9% of 
patients. Only two patients (1.7%) were diagnosed 
with metachronous LC. Lesions of the upper lobe 
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were detected most often (in 57.6% of patients). An 
isolated lesion of the lower lobe was diagnosed in 
24.6% of patients. The middle lobe of the right lung 
was affected in 8.5% of patients. Combined lesions 
located in two or three lobes were detected in 9.3% 
of patients.

According to the Russian and foreign literature, ad-
enocarcinoma is the most common type of non-small 
cell lung cancer, which is diagnosed in about 40% of 
cases. Squamous cell lung carcinoma (epidermoid 
cancer) accounts for 25–30% of all LC cases and is 
detected more often in smokers [6, 7]. This may ex-
plain the fact that in the examined patients with com-
bined LC and COPD, the vast majority of whom were 
heavy smokers, squamous cell LC was the dominant 
histologic pattern (identified in 54.4% of cases). Ade-
nocarcinoma was detected in 35.5% of patients. Large 
cell LC (1.7%), small cell LC (5.9%), and carcinoid 
tumors (2.5%) were significantly less common.

It should be noted that patients with combined 
LC and COPD often have comorbidities that pre-
vent from radical treatment (due to concomitant 
coronary artery disease, essential hypertension, ce-
rebral atherosclerosis, peripheral arterial disease, 
gastric ulcer, and osteoporosis) [13, 14]. In addition 
to LC and COPD, concomitant pathology as a com-
bination of several diseases was often noted in most 
of the patients examined. Arterial hypertension 
(66.9%), coronary artery disease (48.3%), gastric 
and / or duodenal ulcer (active disease or history in 
28% of patients) were the most common. Obesity of 
varying severity was detected in 16.9% of patients, 
diabetes mellitus was revealed in 6.8% of cases. 
Concomitant chronic lung pathology other than 
COPD, but including asthma and bronchiectasis, 
was noted in 7.6% of patients. Some patients had 
history of myocardial infarction and stroke: 13.6% 
and 10.2%, respectively.

Based on the medical records, we noted variabil-
ity in lung ventilation disorders caused by COPD in 
the patients. Mild and moderate bronchial obstruc-
tion were the most common, which could be due to 
the fact that patients without severe decompensat-
ed underlying diseases and concomitant pathology 
were primarily selected for treatment. Mild airflow 
limitation (FEV1 salbutamol challenge test [post-
FEV1] > 80%) was detected in 44% of the patients, 
moderate (post-FEV1 50–80%) – in 38.1% of the 
patients, severe (post-FEV1 30–50%) – in 16.9% of 

the patients. Only one patient was diagnosed with 
very severe COPD (post-FEV1 < 30%). Baseline 
peripheral oxygen saturation in the blood in the pa-
tients was 96.86 ± 1.25%.

Based on the CT data, emphysema, chronic 
bronchitis, and a mixed phenotype of COPD were 
determined in 55.9%, 13.6%, and 30.5% of the cas-
es, respectively. Within a year preceding the study, 
72.9% of the patients had at least one episode of 
COPD exacerbation, and 53.4% of the patients  
had ≥ 1 episode of pneumonia, including paracan-
crotic pneumonia (in 29.7% of the patients). Antibi-
otic therapy (≥ 1 time in 12 months)for respiratory 
infections was required in 65.3% of the patients. 

The absence of regular maintenance therapy 
for COPD remains a significant challenge in the 
efforts against the disease progression. It is es-
pecially typical of patients with mild symptoms  
[6, 11]. According to our study results, only  
29.7  % of the patients received inhaled therapy 
for COPD routinely or episodically. Only 6.8% 
of the patients received long-acting bronchodi-
lators which are the mainstay of modern COPD  
treatment (in combination with inhaled corticoste-
roids or without them). 

Treatment strategy in non-small cell lung cancer 
(NSCLC) is ambiguous and depends on the stage 
of the disease, the histologic pattern of the tumor, 
differentiation of the tumor, regional and distant 
metastases, as well as somatic symptom patholo-
gy and functional reserves of vital organs and sys-
tems [16]. The most effective technique is surgery 
performed for resectable LC. Pneumonectomy or 
lobectomy with removal of all mediastinal lymph 
nodes on the side of the affected lung is consid-
ered standard surgical therapy. In addition to the 
lung resection, combined surgeries include resec-
tion of a neighboring organ invaded by the tumor 
(pericardium, chest wall, diaphragm, vagus or phre- 
nic nerve, less often the superior vena cava, atrium, 
esophagus, and pulmonary artery). In patients with 
decreased pulmonary function (stage III–IV COPD) 
and severe cardiac pathology, a smaller extent of 
lung resection is acceptable, such as atypical resec-
tion and segmentectomy. However, it subsequently 
leads to a threefold increase in regional recurrence 
of LC [15].

Currently, patients with stage 0–IIIA NS-
CLC are considered operable, but patients with 
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stage IB, II, and IIIA and stage N1, N2 lymph 
node metastases are prescribed adjuvant chemo-
therapy to suppress the activity of the tumor cell 
and its effects on subclinical micrometastases in 
the lymph nodes and distant organs. At stage IV, 
a patient is prescribed palliative chemotherapy, 
immunotherapy, or their combination with radi-
ation therapy [16]. In 2010, the Thoracic Cancer 
Department of Cancer Research Institute (Tomsk 
NRMC) developed a method for combination 
treatment of patients with stage III NSCLC, inclu- 
ding two courses of neoadjuvant chemotherapy, 
radical surgery, and subsequent prescription of 
postoperative personalized adjuvant chemotherapy 
according to a scheme based on analysis of mon-
oresistance gene expression. There was a decrease 
in the local recurrence rate and distant metastasis 
rate and an improvement in recurrence-free survival 
by 29.1% compared with the control group, which 
demonstrates the effectiveness of this approach in 
disease management [17]. 

According to the analysis performed, 76 (64.4%) 
patients underwent surgery: 42 (55.26%) patients 
underwent lobectomy, 9 (11.84%) patients – bilo-
bectomy, 21 (27.63%) patients – pneumonectomy, 
2 (2.63%) patients – atypical resection; one patient 
underwent diagnostic thoracotomy, and one patient – 
transbronchial endoscopic tumor resection. In 72 
(94.74%) cases, radical surgery was performed in 
combination with ipsilateral mediastinal lymph 
node dissection. Reconstructive organ-preserving 
plastic surgery was performed in 23 (30.26%) pa-
tients. In accordance with modern guidelines [16], 
95 (80.5%) patients received chemotherapy, 28 
(23.7%) patients – external beam radiation therapy.

According to the literature, in most leading 
thoracic surgery clinics, where LC surgery is per-
formed, the incidence of postoperative complica-
tions remains 15–25% [13, 18]. Complications can 
be surgical (bronchial anastomotic leakage, bron-
chial fistula, obstructive atelectasis, pleural empy-
ema, bleeding) and non-surgical (pneumonia, acute 
cardiac failure, cardiac arrhythmia, myocardial in-
farction, pulmonary embolism, ischemic stroke). 
Pneumonia is more often observed after lung resec-
tion than after pneumonectomy (in 11.7% and 3% 
of the patients, respectively). It occurs due to im-
paired bronchial drainage, formation of atelectasis 
due to incomplete expansion of the remaining lobe 

or segment of the lung, circulatory disorders, and 
underlying chronic inflammation of the bronchi, es-
pecially in COPD. The most common cardiovascu-
lar complication is cardiac arrhythmia, namely atri-
al fibrillation and ventricular extrasystole [13, 18]. 

In our study, 44 (57.9%) of 76 operated patients 
developed surgical complications or a combination of 
them in the postoperative period. In particular, these 
complications included pneumonia (17.1%), pleuri-
sy (17.1%), obstructive atelectasis (3.9%), cardiac 
arrhythmias (38.16%), acute myocardial infarction 
(2.63%), COPD exacerbation (34.21%), anastomo- 
tic leakage (10.53%), bronchopleural fistula (9.2%), 
pleural empyema (13.16%), and pulmonary hemor-
rhage (2.27%).

According to statistics, after the initial diagnosis, 
one-year mortality rate reaches more than 50%, and 
the average five-year survival rate, even with ade-
quate treatment, is about 10–16% [1]. As part of our 
study, we assessed one- and three-year mortality of 
the patients. During the first year of the follow-up 
after the initiation of the treatment, 29 (24.58%) 
out of 118 patients died. Three-year mortality in 
the group of 96 patients was 71.88%; 69  patients 
died. The follow-up lasted less than 36 months for 
22 patients from the study group. According to the 
literature analyzing 348 operated patients, the best 
survival in LC patients was observed in the absence 
of regional lymph node metastases, radical surgery, 
and squamous cell lung cancer [18].

The results of the Cox regression analysis showed 
that factors that significantly reduced the survival of 
patients with combined LC and COPD included more 
severe stages of the disease in terms of the size of 
the primary tumor and its localization, invasion into  
adjacent organs and tissues, severity of regional and 
distant metastasis (according to the TNM classifica-
tion), and ventilation disorders, manifested through 
more severe dyspnea (according to the mMRC scale), 
reduced baseline values ​​of peripheral blood oxygen 
saturation, pulmonary atelectasis, and episodes of 
pneumonia (including paracancrotic types) in the  
previous 12 months. The presence of metastases in 
the pleura (pleurisy), adrenal glands, and distant non- 
regional lymph nodes should also be considered as 
negative factors for survival. It should be noted that 
surgical removal of the primary tumor was associ-
ated with an increase in the survival rate of patients 
with combined LC and COPD (Table).
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CONCLUSION

The combination of COPD and LC is still an im-
portant medical problem. On the one hand, COPD 
can be considered as an independent risk factor for 
LC. On the other hand, severe bronchial obstruction 
and emphysema often hinder radical LC treatment. 

The study established that combined COPD and 
LC was more common among men (approximately 
6.8 times more common than among women) with 
a long history and high intensity of smoking, which 
correlated with the predominance of squamous LC 
(54.4%) in the analyzed population. 

The study highlighted the problem of late di-
agnosis of LC (at stage III–IV with the dissemi-
nated tumor and severe invasive tumor growth in 
adjacent organs and tissues), as well as the lack 
of adequate maintenance COPD therapy in most 
patients, despite of severe respiratory symptoms, 
significant obstructive ventilation disorders, and 
emphysema. 

Factors associated with lower survival of pa-
tients with combined LC and COPD, besides ad-
vanced tumor stages, invasive tumor growth in ad-
jacent organs and tissues, and severity of regional 
and distant metastasis (according to the TNM clas-
sification), included severity of ventilation disor-

ders and dyspnea (according to the mMRC scale), 
reduced baseline peripheral oxygen saturation, pul-
monary atelectasis, and episodes of pneumonia (in-
cluding paracancrotic pneumonia) in the previous 
12 months. Higher mortality was also associated 
with metastases in the pleura, adrenal glands, and 
distant non-regional lymph nodes.
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