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Background: Lung cancer combined by chronic obstructive pulmonary disease (LC-COPD) is a common
comorbidity and their interaction with each other poses significant clinical challenges. However, there is a
lack of well-established consensus on the diagnosis and treatment of LC-COPD.

Methods: A panel of experts, comprising specialists in oncology, respiratory medicine, radiology,
interventional medicine, and thoracic surgery, was convened. The panel was presented with a comprehensive
review of the current evidence pertaining to LC-COPD. After thorough discussions, the panel reached a
consensus on 17 recommendations with over 70% agreement in voting to enhance the management of LC-
COPD and optimize the care of these patients.

Results: The 17 statements focused on pathogenic mechanisms (n=2), general strategies (n=4), and clinical
application in COPD (n=2) and lung cancer (n=9) were developed and modified. These statements provide
guidance on early screening and treatment selection of LC-COPD, the interplay of lung cancer and COPD
on treatment, and considerations during treatment. This consensus also emphasizes patient-centered and
personalized treatment in the management of LC-COPD.

Conclusions: The consensus highlights the need for concurrent treatment for both lung cancer and
COPD in LC-COPD patients, while being mindful of the mutual influence of the two conditions on

treatment and monitoring for adverse reactions.
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Introduction already the third leading cause of death worldwide, and its
prevalence will continue to rise. It is estimated that more
than 5.4 million people will die from COPD by 2060 (3).

Most people who develop lung cancer are old and have a
history of tobacco smoking, and approximately 40-70% of

Lung cancer and chronic obstructive pulmonary disease
(COPD) are two major public health problems and

concerns. Lung cancer is the cancer with the highest

mortality and resulted in 1.8 million deaths worldwide
in 2020, accounting for 18% of all cancer deaths (1).
According to recent epidemiological survey (2), COPD is
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patients with lung cancer also have COPD (4). Additional
information on COPD complication along with lung cancer
has been added to the 2021 Global Initiative for Obstructive
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Lung Disease (GOLD) guidelines. The diagnosis and
treatment of lung cancer with COPD (LC-COPD) have
attracted extensive attention in the medical field.

As early as 1975, COPD was proposed as a risk factor
for lung cancer. Patients with COPD are 3 to 6 times more
likely to develop lung cancer than people with normal
lung function (5). Approximately 0.8-2.7% of patients
with COPD develop lung cancer each year (6), and this
association may not be related to smoking (7). COPD has
been reported to be an independent risk factor for lung
cancer incidence in never smokers (8). Annual COPD death
rates are rising in patients with cancer, and this trend is
more pronounced in those with lung cancer. COPD is the
second most common cause of noncancer deaths in patients
with lung cancer (9). Conversely, lung cancer is also an
important cause of death in patients with COPD, with
nearly 40% of patients with COPD dying within 1 year of
being diagnosed with lung cancer. Lung cancer accounts for
33% of all COPD-related deaths (6). Unfortunately, only a
small proportion of patients with LC-COPD are properly
diagnosed and treated (10): only 7.1% of these patients
are accurately and comprehensively diagnosed, and only
28-35% of patients with LC-COPD receive standardized
treatment. Studies have confirmed that standardized COPD
treatment in conjunction with lung cancer therapy improves
the prognosis of patients with LC-COPD (11,12).

COPD can impact the selection of lung cancer treatments
and increase the risk of adverse reactions. Studies have

Highlight box

Key findings

* Lung cancer combined by chronic obstructive pulmonary disease
(LC-COPD) should be treated for both lung cancer and COPD
simultaneously, taking into account their interplay on treatment
and monitoring for adverse reactions.

What is known and what is new?

e LC-COPD is a common comorbidity, but there is no well-
established consensus on LC-COPD.

e This consensus reports recent advances in LC-COPD,
summarizing the common risk factors and mechanisms, screening
methods, treatment principles, and detailed treatment strategies,
with a particular focus on the mutual influence of lung cancer and
COPD on each other’s treatment.

What is the implication, and what should change now?

* The expert panel agrees that special attention should be paid to
individuals with LC-COPD, and that both conditions should be
treated simultaneously.
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indicated that COPD is associated with an increased
incidence of postoperative complications and treatment-
related adverse reactions in lung cancer patients (13,14). The
presence of lung cancer may also overshadow the treatment
of COPD, and there may be drug interactions between
treatments for these two conditions. The coexistence of
lung cancer and COPD can make treatment more complex
and challenging. There are not enough data regarding
the optimal management and treatment regimens of LC-
COPD, and there is no consensus or standardized protocols.
Furthermore, there are no well-established diagnosis or
treatment guidelines for this condition. Therefore, the
Chinese Medical Association Lung Cancer and COPD
Groups have developed this consensus document after
extensive discussion.

Methods

This consensus was based on the existing high-quality
clinical evidence as well as the clinical experience widely
recognized by the expert panel. Six experts including Zhou
Chengzhi, Zhao Wei, Qin Yinyin, Liang Zhenyu, Li Min
and Liu Dan drafted the document. Draft recommendations
and strength of the recommendation were submitted
to the Preliminary Consensus Expert Panel (PCEP) for
consideration and approval with a minimum of 70%
agreement for inclusion in the manuscript. The PCEP
included experts from oncology, respiratory medicine,
radiology, interventional medicine, and thoracic surgery,
which was divided into seven groups that discussed and
revised the content of each topic. A preliminary consensus
has formulated 17 recommendations. The experts who did
not participate in the preliminary expert consensus were
invited again for further modifications. After repeated
revisions, this consensus document was finalized.

The target population is adults (=18 years of age)
with LC-COPD. The target audience of this consensus
are clinicians who diagnose and treat patients with LC-
COPD in primary, secondary, and tertiary medical
institutions, such as oncologists, respiratory specialists,
radiation therapists, thoracic surgeons, interventional
radiologists, etc. A literature search was conducted the
PubMed, EMBASE, Wanfang Data, and China National
Knowledge Infrastructure (CNKI) databases for articles
published as of March 31, 2023. The keywords used
included the following: lung cancer, performance status
(PS), comorbidities, complications, adverse events (AEs),
chemotherapy, radiotherapy, surgery, interventional

Transl Lung Cancer Res 2023;12(8):1661-1701 | https://dx.doi.org/10.21037/tlcr-23-339



Translational Lung Cancer Research, Vol 12, No 8 August 2023

therapy, targeted therapy, antiangiogenic therapy, immune
checkpoint inhibitors (ICIs), supportive treatment, chronic
obstructive pulmonary disease, lung function, antibiotics,
inhaled corticosteroids (ICS), long-acting B2-agonists
(LABAs), long-acting muscarinic antagonists (LAMAs), and
non-invasive ventilation. The levels of evidence and grades
of recommendation in this consensus document set based
upon the Oxford Centre of Evidence Based Medicine’s
Levels of Evidence.

Pathogenic mechanisms

Consensus 1: lung cancer and COPD share common risk
factors—smoking, air pollution, occupational dust exposure,
and a history of previous lung disease are all risk factors for
both lung cancer and COPD (level of evidence: 1a)

Smoking

According to Fang et 4l. (15), smoking is the most important
risk factor for the high incidence of COPD in China.
Larger cigarette consumption (pack-years) is associated
with a higher risk of COPD. Meanwhile, smoking also
significantly increases the risk of lung cancer. A meta-
analysis (16) of 19 population-based prospective cohort
studies showed that the risk of developing and dying
from lung cancer in former smokers was 4.06 times [95%
confidence interval (CI): 3.13-5.26] and 4.10 times (95% CI:
3.14-5.36), respectively, than never-smokers, and the risk of
developing and dying from lung cancer in current smokers
was 13.1 times (95% CI: 9.90-17.30) and 11.5 times (95%
CI: 8.21-16.10) the never smokers, respectively. There is
also a positive dose-response relationship between cigarette
consumption and the risk for developing lung cancer (17).

Air pollution

COPD is related to particulate matter (PM) pollution,
exposure to biofuel smoke or secondhand tobacco smoke,
and harmful gas pollution (e.g., ozone). For instance, it
has been found that an increased PM, 5 (particulate matter
<2.5 pm) concentration was significantly associated with
an increased prevalence of COPD and a rapid decline
in lung function, and the risk of developing COPD was
significantly increased when the PM,; concentration
was >35 pg/m’ (18). A meta-analysis based on more than
25 years of cohort studies showed that PM, ; exposure was
significantly associated with all-cause and specific lung-
cancer mortality rates (19). In addition, biofuel smoke has
been associated with the development of COPD and lung
cancer and disease-related specific mortality (20).

© Translational Lung Cancer Research. All rights reserved.
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Occupational dust exposure

Occupational exposure to various types of dust, including
inorganic dust (e.g., coal dust, silica, and asbestos) and
organic dust (e.g., textile dust), may increase the risk of
developing COPD (21-23). The higher the exposure
dose, concentration, and duration of occupational dusts,
the higher the risk of COPD (22). Also, occupational
exposures to dust are also strongly associated with the risk
of developing and dying from lung cancer. Li et al. (24)
reported that the lung cancer mortality rate among coal
miners was 1.16 times that of people with no or little exposure
to dust (95% CI: 1.03-1.30). For each 100 fiber-years/mL
increase in asbestos exposure, the risk of death from lung
cancer increased by 1.66-fold (95% CI: 1.53-1.79) (25).
Textile dust has also been found to be associated with an
increased risk of lung cancer.

Previous lung disease
Chronic bronchitis in patients with COPD is associated
with frequent exacerbation [odds ratio (OR): 4.0, 95%
CI: 2.7-5.9] and increased mortality [hazard ratio (HR):
2.16; 95% CI: 1.12-4.17] (26). Fan et al. (27) noted that
prior chronic bronchitis was associated with an increased
risk of lung cancer (HR: 1.50; 95% CI: 1.24-1.81), especially
squamous carcinoma (HR: 1.57; 95% CI: 1.19-2.09). A
prospective observational study showed that the risk of COPD
exacerbation in patients with active asthma was approximately
12.5 times (95% CI: 6.84-22.84) higher than that in
nonasthmatic patients (28). Fan ez 4l. (27) found that a history
of asthma was associated with an increased risk of small-cell
lung cancer (SCLC) (adjusted HR: 2.56; 95% CI: 1.38-4.75).
In addition, a history of prior tuberculosis was
significantly associated with the presence of COPD (OR:
3.05, 95% CI: 2.42-3.85) (29), and tuberculosis was a risk
factor for developing lung cancer in never-smoking Asian
women (OR: 131, 95% CI: 1.03-1.66) (30).

Consensus 2: the occurrence and development of COPD and
lung cancer arve both complex processes involving multiple
Sactors, and may result from the same pathophysiological
mechanisms, including but not limited to oxidative stress,
chronic inflammation, cellular senescence, telomere
shortening, epithelial mesenchymal transition (EMT)
genetic susceptibility, and epigenetics (level of evidence: 2a)

Oxidative stress
Inhalation exposure can enhance oxidative stress and cause
an oxidative—antioxidant imbalance in the body, resulting in
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airway and lung tissue injuries, which in turn cause airway
epithelial cells reprogramming. The altered innate immunity,
mucus over secretion, and cilia dysfunction in the reduced
(<2 mm diameter) airway epithelial microenvironment
contribute to the onset and progression of COPD (31).
Additionally, oxidative stress promotes the occurrence and
development of lung cancer by causing DNA damage, inhibiting
DNA repair, and promoting cell proliferation (32-35).

Chronic inflammation

Chronic inflammation plays a key role in the pathogenesis of
COPD: () it can cause the structural damage of the walls of the
bronchi and bronchioles and the destruction of the elastic fibers
of the lung interstitium; (II) the activated inflammatory cells
can induce goblet cell metaplasia and mucus hypersecretion
in airway epithelial cells; (II) by triggering the release of
macrophage matrix metalloproteinases and neutrophil elastase
as well as inactivating ol -antitrypsin, it can cause the destruction
of elastin in lung connective tissue, leading to the occurrence
of COPD (36); (IV) it can also lead to chronic mitosis, increase
DNA damage, and promote bronchoalveolar stem/progenitor
cells so as to induce the mutation, proliferation, antiapoptosis,
angiogenesis, invasion, and metastasis of tumors, and also the
secretion of immunosuppressive factors through inflammatory
mediators in the microenvironment, thereby inducing
carcinogenesis (37-41).

Cellular senescence

The accumulation of senescent cells such as alveolar
epithelial and endothelial cells has been found in the lungs
of patients with COPD. Cellular senescence is involved in
COPD development through mechanisms such as oxidative
stress, telomere shortening, mitochondrial dysfunction,
activation of mammalian target of rapamycin (mTOR)
signal pathway, reduction in antisenescence compounds,
stem cell exhaustion, and DNA repair defects (42).
Furthermore, senescent cells secrete a myriad of molecules
[collectively called senescence-associated secretory
phenotype (SASP)] including inflammatory cytokines and
chemokines, thus promoting tumorigenesis (43).

Telomere shortening

A telomere is a region of repetitive DNA sequences at the
end of a chromosome. Telomere length has been shown
to gradually shorten over time as cells divide. Smoking
accelerates age-related telomere shortening, and there is a
dose-effect relationship between cumulative tobacco smoke
exposure (pack-years) and telomere length, with higher

© Translational Lung Cancer Research. All rights reserved.
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exposures leading to shorter telomere length (44). Telomere
protection protein 1 (TPP1) reduction causes telomere
attrition and cellular senescence via sirtuin 1 deacetylase
in COPD (45). In lung cancer, TPP1 can mediate the
telomerase—telomere recruitment pathway, synthesize telomere
DNA, maintain telomeres at a relatively stable length, and
ensure rapid cell proliferation and cell immortality (46).

Epithelial mesenchymal transition (EMT)

Cigarette smoke induced oxidative stress can promote
bronchial epithelial cell EMT through activation of wingless/
integrated (Wnt), transforming growth factor B (T’GF-B) and
other signaling pathways, thus leading to airway remodeling
in COPD (47,48). Meanwhile, EMT mediated by TGF-
signaling pathway is also an important process in the
occurrence, invasion and metastasis of lung cancer (49,50).

Genetic predisposition

A variety of single-nucleotide polymorphisms (SNPs)
associated with COPD and lung cancer have been
identified, including SERPINALI (encoding al antitrypsin),
matrix metalloproteinase-1(MMP-1), cytochrome P450
subfamily 1 (CYP1A1), epoxide hydrolase 1 (EPHX1),
cholinergic receptor, neuronal nicotinic, a-polypeptide
3 (CHRNA3), and CHRNAS (51). These predisposition
genes may be related to the pathogenesis of LC-COPD.

Epigenetics changes

DNA methylation [e.g., coiled-coil domain containing
37 (CCDC37) and microtubule-associated protein 1B
(MAP1B)] and non-coding RNA (e.g., miR-21) play
important roles in the molecular pathogenesis of both
COPD and lung cancer. For example, the miR-21 level
is inversely correlated with lung function and is a useful
indicator of COPD severity (52). Furthermore, miR-21
also plays an important role in regulating the migration and
invasion of NSCLC cells (53).

General strategies

Consensus 3: for patients diagnosed with COPD who have
bigh risk factors for lung cancer, should undergo annually
low-dose computed tomography follow-up on the basis

of standardized treatment of COPD to allow the early
diagnosis of lung cancer should it occur (recommendation
category: A; level of evidence: 1a)

The US Preventive Services Task Force (USPSTF)
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recommends annual screening for lung cancer with low-
dose computed tomography (LDCT) in adults aged 50
to 80 years who have a 20 pack-year history of smoking
history and currently smoke or have quit within the past
15 years (54), which can significantly reduce the relative risk
(RR) of lung cancer death. The Chinese expert consensus
on diagnosis of early lung cancer (2023 Edition) (55) points
out that people at high risk of lung cancer are at least 40
to 80 years old and incorporate any of the following risk
factors: (I) cumulative smoking index >20 pack years; (II)
environmental or occupational exposure (radon, silicon,
cadmium, arsenic, beryllium, chromium, nickel, asbestos,
diesel smoke, soot, radioactive elements); (III) family
history of lung cancer in first-degree relatives; (IV) COPD,
diffuse pulmonary fibrosis or old pulmonary tuberculosis;
(V) previous history of malignant tumor; (VI) long-
term inhalation of second-hand smoke (family or indoor
workplace, >2 h/d, at least 10 years) or long-term exposure
to kitchen oil smoke. Numerous studies have indicated that
(56,57) compared to conventional dose CT, LDCT not
only reduces the amount of radiation but can also detect
tiny lesions. Lung cancer lacks specific symptoms or clinical
manifestations in its early stages; LDCT can significantly
improve the detection rate of lung nodules, thereby
increasing the diagnosis rate of early-stage lung cancer and
reducing the case-fatality rate. The risk of developing lung
cancer is high (58,59) in people with COPD (manifesting as
airflow obstruction or emphysema). Lung cancer screening
in the COPD population helps increase the lung cancer
diagnosis rate while simultaneously reducing overdiagnosis
(60,61). Studies have included this population as a lung cancer
screening candidate (58,62) and found that this strategy, when
combined with the National Lung Screening Trial (NLST)
criteria and the results of emphysema screening, significantly
increased the lung cancer detection rate and reduced missed
cancer diagnoses. de-"Torres ez a/. (63) explored the impact of
screening with LDCT on lung cancer mortality in patients
with mild-to-moderate COPD and found that lung cancer
incidence and mortality rates were significantly lower in the
screening group than in the control group (patients with
COPD but not screened for lung cancer). Another study (64)
analyzed the prognoses different severities of COPD (mainly
moderate-to-severe COPD) and found that 12% of the
patients died of lung cancer. However, a secondary analysis
of 18463 NLST participants reported that GOLD 3-4
individuals do not benefit from lung cancer screening (65).
According to the GOLD 2023 guideline, it is recommended
to conduct LDCT lung cancer screening annually for adults
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aged 50-80 who have a history of smoking 20 packs/year,
currently smoking or quit smoking in the past 15 years.
However, screening should be stopped for those who
have quit smoking for more than 15 years, or have health
problems that seriously limit their life expectancy, or have
the ability or willingness to perform curative lung surgery.
For patients with COPD who never smoke, annual LDCT
screening is not recommended, because the potential harm
of screening seems to outweigh the potential benefit of
finding early lung cancer. Therefore, we recommend annual
screening for lung cancer with LDCT in COPD patients
with high risk factors so that lung cancer can be diagnosed
and treated as early as possible.

Consensus 4: patients diagnosed with lung cancer who have
bigh risk factors for should undergo pulmonary function
tests and other relevant examinations as soon as possible

to diagnose and treat COPD in time (recommendation
category: A; level of evidence: 2a)

The disease course of lung cancer may be related to the
timing of the COPD diagnosis and the severity of disease
when diagnosed. The “Chinese expert consensus on lung
cancer screening and management” (50) defined patients
with lung cancer with coexisting COPD as a high-risk lung
cancer population and proposed that the presence of COPD
is a predictor of poor prognosis in patients with lung cancer.
A prospective study conducted by Turner ez al. (66) revealed
a significant association between lung cancer mortality and
emphysema. In one large study (67), patients with COPD
were 11 times more likely to develop lung cancer than
those without COPD (OR: 11.47, 95% CI: 9.38-14.02). A
meta-analysis (68) suggested that the presence of COPD
and emphysema are robust predictors of poorer survival
in patients with lung cancer, and early disease indications
should be considered when monitoring and managing
lung cancer. According to Lin ez al. (69), COPD staging
is valuable in developing clinical treatment plans for
patients with LC-COPD, and routine lung function tests
and regular follow-up should be carried out in patients
with lung cancer to achieve early detection, diagnosis and
treatment of COPD.

Therefore, we recommend that patients with lung
cancer should undergo pulmonary function tests as soon as
possible to rule out the presence of COPD or to achieve an
early diagnosis of COPD. Additionally, the changes in lung
function should be monitored in patients with lung cancer
so as to adjust the treatment plan in a timely fashion, delay
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the progression of lung cancer, reduce AEs, and improve
the prognosis.

Consensus 5: management strategies for the treatments of
both lung cancer and COPD should include protocols based
on the progression and severity of lung cancer and COPD,
individual conditions, and the priovities for interventions
(recommendation category: A; level of evidence: 2a)

Smoking (including active and passive smoking) is the
primary and most common risk factor for LC-COPD. A
study showed that the younger the age of starting smoking,
the longer the smoking history and the more smoking,
the higher the mortality rate of lung cancer (70). A cohort
study with a follow-up of 31 years, showed that among
individuals who smoked 15 or more cigarettes a day, a
50% reduction in smoking significantly reduced the risk of
lung cancer. The lung function and survival rate of COPD
patients improved after 14.5 years of smoking cessation (71).
Therefore, smoking cessation is the most effective
intervention to prevent the progression of LC-COPD and
improve the survival rate (72).

The prognosis of lung cancer worsens with increased
COPD severity. Thus, changes in COPD severity should
be a concern during antitumor treatment in patients with
LC-COPD (73). In a retrospective study by Qin ez al. (74),
adding antitumor therapy to standardized COPD treatment
improved both the quality of life and prognosis in patients
with LC-COPD. Wang ez a/. (11) confirmed that combining
COPD treatment with antitumor therapy is better than
that of tumor treatment alone in terms of both progression-
free survival (PFS) and overall survival (OS). Another
study found that there was no significant difference in OS
between LC-COPD patients receiving COPD treatment
and lung cancer patients without COPD (12). Therefore,
greater attention should be paid to the treatment of COPD
in patients with LC-COPD. In addition to antitumor
therapy, the different COPD grades need to be treated in
accordance with GOLD guidelines, and targeted drugs
need to be administered in the acute exacerbation and stable
phase of COPD, respectively, in order to achieve optimal
benefit.

In practice, lung cancer treatment regimens are
developed according to differences in the patient Eastern
Cooperative Oncology Group (ECOG) PS score, which
can be directly affected by lung comorbidities. Some
common etiologies and comorbidities [e.g., large airway
lesions, pulmonary embolism, idiopathic pulmonary fibrosis
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(IPF), and acute exacerbation of COPD (AECOPD)]
have a serious impact on the PS score and can seriously
affect the treatment decision-making and even survival
if not treated in time (75). Zhou et al. (76) proposed that
patients with LC-COPD may not be able to receive optimal
antitumor therapy due to poor lung function and complex
comorbidities caused by COPD. In a real-world study
conducted in South Korea (77), 113 of 8,014 patients with
NSCLC were found have pulmonary emboli (PE); the
results showed that the mortality rate was 4.1 times higher
in patients who did not receive conventional anticoagulation
therapy than in those who did.

Therefore, the control and treatment of comorbidities or
complications is critically important for patients with LC-
COPD, and lung cancer and its comorbidities represent
both the primary and secondary aspects, respectively, of
the “contradiction® in treatment decision-making. In most
cases, lung cancer is the primary contradiction; at a specific
stage of the disease, however, comorbidities also need to
be urgently managed, and thus the primary and secondary
contradictions can transform into one another. Clinically,
both conditions should be fully considered at any time. The
acute or primary contradiction should be the top priority,
while the secondary contradiction should also be taken
into consideration. The strategy of “treatments for both
lung cancer and COPD” may break the vicious circle and
maximize clinical benefit.

Consensus 6: lung cancer and COPD are both chronic
progressive diseases with beterogeneity. Changes in the
pathological type, gene status, immune status, and lung
function should be dynamically monitored, whenever
possible, in patients with LC-COPD (recommendation
category: A; level of evidence: 2a)

Zhou et al. pointed out in the first edition of the
International Consensus on Severe Lung Cancer (78) that
dynamic and accurate monitoring can provide timely
identification of those patients with lung cancer likely to
benefit from treatment. The majority of lung cancer display
high heterogeneity, and the gene and/or tumor status may
change after systemic antineoplastic therapy. Therefore,
subsequent treatments based solely on the pathological
findings and gene status in the initial specimen may not be
appropriate (79,80). Li et 4l. (81) found that a considerable
number of patients die of disease progression or acquired
drug resistance. Therefore, it is important to dynamically
monitor the pathological type and gene status of the tumor
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throughout the course of treatments so as to be able to adjust
the medications in a timely manner. Meanwhile, tailored
therapy guided by circulating tumor cells (CTC) (82)
and circulating tumor DNA (ctDNA) monitoring has
significant clinical value (83). Noninvasive ctDNA analysis
using next-generation sequencing (NGS) can dynamically
monitor the clonal evolution of tumors and reveal potential
resistance mechanisms. Xu ez 4/. (84) confirmed that serum
exosomal miRNAs may be used as novel biomarkers in
the liquid biopsy for NSCLC meningeal metastases.
Liquid biopsy has the advantages of low invasiveness and
good reproducibility; as a complementary means of tissue
biopsy, it will make dynamic detection possible and more
comprehensive (85-87).

The prognosis of lung cancer has been found to be
positively correlated with the severity of COPD (73), so
attention needs to be paid to the progression and stages
of COPD. The NLST has shown that lung cancer with
altered lung function is more aggressive (60). Therefore,
changes in lung function should be dynamically
monitored during tumor treatment. In the “Guidelines
for the diagnosis and management of chronic obstructive
pulmonary disease” (2021 revised version) (36), the patients
with a forced expiratory volume in 1 second (FEV)) and
forced volume vital capacity (FVC) ratio of 60-80% should
receive a follow-up test 3 months later to identify whether
the FEV:FVC ratio is still below 70%; follow-up study of
the lung function should be carried out 12-16 weeks after
discharge.

It is therefore recommended that pathological biopsy,
genetic testing and immune status testing should be
reperformed as frequently as possible in patients with
LC-COPD afflicted with progressive disease during drug
treatment so as to identify change in tumor pathological
type, gene mutations and immune status to allow
adjustment of the medications in a timely manner. Lung
ventilation should be assessed before treatment and after
every 2 courses of drug therapy (or at least every 3 months).
For patients with moderate-to-severe COPD who have
abnormal lung compliance and severe irreversible airflow
obstruction, a lung diffusion test should also be performed
during pulmonary ventilation testing. The combination
of these two tests will help inform a rational adjustment of
COPD medications.
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Consensus on clinical applications

Consensus 7: COPD is stable during lung cancer treatinent.
Bronchodilator-based inbalation therapy is recommended,
which should be regularly assessed and adjusted for individual
patients according to clinical symptoms, lung function,

risk of acute exacerbation, comorbidities, and peripheral
blood eosinophil count. In addition, nonpharmacological
treatments (e.g., simoking cessation, avoiding exposure to
barmful factors, vaccination, vespiratory rebabilitation and
oxygen therapy) should also be carried out (recommendation
category: A; level of evidence: 1a)

Inhaled medications (ICS, LABA and LAMA)

(I) Drug selection for stable COPD. A large amount of
evidence has demonstrated that regular treatment of COPD
in patients with LC-COPD on the basis of antitumor
therapy can benefit patients in terms of lung function
(88-91), quality of life (89,92) and postoperative
complications (88,90,91), OS (11,12), and PFS (11,92).
One study showed that patients receiving regular treatment
for coexisting lung cancer and COPD had similar survival
time compared with patients without COPD (12).
Therefore, regular inhalation therapy should be initiated
once a diagnosis of COPD is confirmed, regardless of
the lung cancer stage. Based on the symptom score [or
COPD Assessment Test (CAT) score and/or Modified
Medical Research Council (mMRC) score], risk of acute
exacerbation, lung function, and peripheral blood eosinophil
count, single bronchodilator, LABA + LAMA or LABA +
LAMA + ICS can be used (36,93,94).

Patients with COPD often have multiple comorbidities
that increase the risk of AECOPD, while concomitant
lung cancer is associated with a significantly higher risk of
exacerbation than any other comorbidities. The risk for
developing COPD exacerbation in patients with lung cancer
is 1.85 times higher than those without (95), suggesting that
patients with LC-COPD may require more aggressive initial
treatment (e.g., LABA + LAMA or LABA + LAMA + ICS).
Concomitant COPD also contributes to a worse prognosis
of lung cancer (96). We know from the NETT trial that
patients might benefit from maximum pre-optimization of
any medical treatment in very severe forms of emphysema
just before surgery: this could be translated in any type of
treatment for lung cancer including stereotactic ablative
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radiotherapy (SABR) or systemic therapy (97,98). Large
clinical studies have shown that triple therapy (ICS + LABA
+ LAMA; e.g., budesonide + glycopyrrolate + formoterol,
and fluticasone furoate + vilanterol + umeclidinium)
significantly reduces the risk of future exacerbations and all-
cause mortality (99,100) in patients with COPD at high risk
of acute exacerbation, suggesting triple inhalation therapy
has significant potential benefit in patients with LC-COPD,
although more evidence is needed.

(II) Selection of inhalation devices. At present, inhalation
devices for patients with COPD can be divided into three
common types: pressurized metered dose inhalers (pMDIs),
soft mist inhalers (SMIs), and dry-powder inhaler (DPIs).
The inhaler device selection should be individualized,
taking into account the patient’s ability to use the inhaler,
peak inhalation flow rate (PIFR), and level of hand-mouth
coordination (101). Furthermore, several factors should
be considered. Firstly, assess the availability of the drug
in the device and the patient’s satisfaction with the device.
Minimize the use of multiple device types and avoid
unnecessary device switching without proper justification,
information, education, and follow-up. Shared decision
making is crucial, and the patient’s cognition, dexterity, and
strength should be taken into account. If a patient cannot
use a specific device, alternatives should be considered.
Factors like size, portability, and cost should be taken
into account, and smart inhalers may aid adherence and
technique. Lastly, physicians should only prescribe devices
they are familiar with. More information is available on the
website of Aerosol Drug Management Improvement Team
(ADMIT) (available at www.inhalers4u.org).

(III) Medication evaluation and adjustment. The long-
term follow-up and management processes of “review-
assessment-adjustment” for COPD should also be applied
in patients with LC-COPD. If the initial treatment is
effective, the original treatment regimen can be maintained.
Otherwise, the treatment regimen should be tailored to
suit the patient’s needs, depending on whether the poor
response is defined as “no improvement in dyspnea” or “a
high incidence of exacerbations” (36,93,94).

Nonpharmacological treatments

Nonpharmacological treatments for COPD include
the following: (I) avoiding exposure to harmful factors
(36,102,103), which involves quitting smoking, avoiding
exposure to biofuels and fumes, etc.; (II) patient education
(36,93,103), including basic knowledge of COPD, the
importance of compliance with and methods for the
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long-term regular inhalation of drugs, requisite skills for
relieving breathing problems, timing of visiting the hospital,
knowledge about respiratory rehabilitation, management
of acute exacerbations, etc.; (III) pulmonary rehabilitation
(36,93); (IV) oxygen therapy and respiratory support
(103-105); (V) psychological intervention and palliative
care (36,103,106); (VI) nutritional support (103,107); (VII)
vaccination: influenza vaccine, pneumococcal vaccine,
acellular pertussis (T'dap) vaccination; shingles vaccine
(over 50 years) (93); (VIII) and others, including airway
intervention, and surgical treatment (36,93,103).

Consensus §: when AECOPD occurs during lung cancer
treatment, the triggers should be removed, and based on
the assessment of acute exacerbation, appropriate treatment
should be given according to the patient’s condition, such

as inbalation of short-acting bronchodilators (B2 agonists
and/or anticholinergics), followed by the appropriate use
of systemic corticosteroids, mucolytics and antibacterials;
noninvasive or invasive mechanical ventilation may be
applied if necessary (recommendation category: A; level of
evidence: 1a)

Diagnosis and differential diagnosis

When a patient with LC-COPD experience acutely
worsening respiratory symptoms, such as dyspnea, increased
sputum volume, and purulent sputum, a differential
diagnosis should be performed first, and then any
comorbidities such as tumor progression, pleural effusion,
airway obstruction, (obstructive) pneumonia, pulmonary
embolism, pneumothorax, heart failure and arrhythmia may
then be taken into account. After the above conditions are
ruled out, a diagnosis of AECOPD can be made and proper
management applied.

Principles of management

The management principle of AECOPD is to remove
predisposing factors, minimize the impact of this acute
exacerbation, and prevent the occurrence of another acute
exacerbation. Depending on the severity of AECOPD and
comorbidities (e.g., lung cancer), outpatient or inpatient
service may be offered. Patients with mild-to-moderate
exacerbations may be treated on an outpatient basis with
bronchodilators, mucolytics, glucocorticoids, and/or
antimicrobials; hospitalization is required during severely
acute exacerbations, and admission to an intensive care unit
(ICU) is required as soon as possible if the condition is life-
threatening. Inpatients with AECOPD should be given
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respiratory support such as oxygen therapy, noninvasive
mechanical ventilation, and invasive mechanical ventilation
as needed, and fluid balance and nutrition should be
monitored (36,93).

Use of bronchodilators

Inhaled short-acting B agonists (SABAs; e.g., salbutamol
and terbutaline) alone or in combination with short-acting
muscarinic-antagonist (SAMAs; e.g., ipratropium bromide)
if preferred. Aerosol delivery from a metered-dose inhaler
or home nebulizer therapy may be offered in the outpatient
or home settings, whereas nebulization is preferred for
inpatients. Patients who require mechanical ventilation
can be treated with nebulization by connecting a nebulizer
to the ventilator, as described in the manufacturer’s
instructions. After 12 to 24 hours of treatment with B2
agonists and anticholinergic drugs, the combination of
theophylline may be cautiously considered when the
condition does not improve well, with monitoring for
adverse reactions. Maintenance inhalation therapy with
inhaled long-acting bronchodilators or in combination with
inhaled corticosteroids can be resumed when the condition
stabilizes (36,93).

Selection and treatment course of antibiotics
Antibacterial therapy for AECOPD has the following
indications: (I) presence of all 3 major symptoms of
increased dyspnea, increased sputum volume and sputum
purulence (the so-called Anthonisen type 1 exacerbations);
(II) purulent sputum and another major symptom
(Anthonisen type 2 exacerbations); and (III) requirement
of invasive or noninvasive mechanical ventilation (36,108).
The duration of antibacterial therapy is 5-7 days (36).
The following possibilities should be considered if the
efficacy is poor: (I) whether the antimicrobial regimen
is appropriate to the underlying pathogens; (II) whether
there are factors affecting infection control, such as mucus
clearance disorders; (I1I) whether the etiologies of infection
have been repeatedly tested for drug-resistant bacteria
or special pathogen infections; and (IV) whether there
are uncontrolled comorbidities and complications (36),
especially factors associated with lung cancer, based on the
impacts of tumor status, antitumor therapy, glucocorticoid
therapy, other immunity-related factors, or other special
pathogen infections.

Systemic corticosteroids
In patients with moderate-to-severe AECOPD, systemic
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corticosteroids can improve FEV, and oxygenation status
as well as shorten recovery time and hospital stay, with the
recommended drug and dose being prednisolone at 40 mg/day
for 5 days, and systemic glucocorticoids can also be replaced
or partially replaced with aerosol inhaled hormones (94).
Notably, high doses of systemic corticosteroids during
ICIs or corticosteroids during the ICIs-enabled phase
has been reported to be associated with significant
reductions in objective response rate (ORR), PFS, and OS.
Therefore, high doses of corticosteroids or use of systemic
corticosteroids during the ICIs-enabled phase should be
avoided.

Respiratory support

In the presence of hypoxemia, controlled oxygen therapy
or high-flow nasal cannula (HFNC) oxygen therapy can
be used, with the desired peripheral oxygen saturation
(SpO,) being 88-92% (with hypercapnia) or >92% (without
hypercapnia). When AECOPD is complicated by type II
respiratory failure, noninvasive mechanical ventilation may
be the preferred modality of respiratory support (109).
Invasive mechanical ventilation may be necessary if
respiratory failure continues to progressively worsen, as in
cases of altered consciousness and/or life-threatening acid-
base imbalance despite aggressive pharmacologic treatment
and noninvasive ventilation. The decision to initiate
mechanical ventilation should thoroughly considered based
on tumor stage, possible improvement of the disease, the
wishes of patients and their families, and local health care
conditions. Mode selection and parameter setting during
mechanical ventilation should consider factors related to
lung cancer, such as pleural effusion, airway obstruction,
atelectasis, and lobectomy.

Adverse drug reactions and interactions in the
treatment of LC-COPD

During the treatment of lung cancer, certain antitumor
drugs can affect cardiac repolarization and induce a
prolonged QT interval, while others can be cardiotoxic; in
addition, other COPD drugs may also cause prolongation
of the QT interval. Thus, the concomitant use of these
drugs can increase the risk of fatal torsade de pointes (TdPs).
Close electrocardiogram (ECG) and blood electrolyte
monitoring is also required when the condition necessitates
concomitant use. In addition, the concomitant use of
certain COPD drugs with antitumor drugs can augment
the toxicity of chemotherapy drugs and therefore should
be avoided or used with caution. These drugs are described
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below.

(I) Drugs that can lead to QT interval prolongation
(110-112): (i) COPD medications: bronchodilators,
including B-adrenergic receptors (even selective
B2 receptor agonists are associated with this risk);
and antimicrobial drugs, including macrolides,
quinolones, voriconazole, posaconazole, etc. (ii)
Lung cancer medications: chemotherapy drugs,
including pemetrexed, erythromycin, doxorubicin,
etc.; small-molecule kinase inhibitors, including
anlotinib, osimertinib, etc.; monoclonal antibodies,
including nivolumab, pembrolizumab, etc. and
antiemetics, including granisetron, dolasetron,
ondansetron, etc.

(II) Drugs that augment the toxicity of antitumor
drugs: (i) voriconazole, which augments the
toxicity of doxorubicin (combined use can prolong
the QT interval), docetaxel (increases the risk of
bone marrow suppression, fever, and diarrhea),
vincristine (increases blood concentration,
leading to neurotoxicity and other serious adverse
reactions), and ceritinib (increases its blood
concentration), etc.; (ii) itraconazole, which
augments the toxicity of erlotinib [maximum
concentration (C,,) 11, area under the curve
(AUC) 1], gefitinib (C,,, T, AUC 1), and irinotecan
(the plasma concentrations of irinotecan and its
metabolites will be increased, with unknown levels;
patients must not be treated with irinotecan during
and 2 weeks after itraconazole treatment).

Consensus 9: chemotherapy for patients with LC-COPD:
the clinical stage and patbological type of lung cancer, PS
score, and COPD status should be considered. Platinum-
based dual drug therapy or nonplatinum monotherapy may
be selected for patients with stable COPD (recommendation
category: A; level of evidence: 1a)

The postoperative adjuvant chemotherapy regimen can
be selected according to PS score and COPD status in
patients with surgically resectable NSCLC complicated
with COPD

(I) Patients with stage IB-IITA lung cancer and a PS score of
0-1 along with good COPD control (GOLD COPD group
A) are recommended to undergo postoperative adjuvant
chemotherapy with platinum-based regimens (113-115). (II)
Patients with stage II-IIIA lung cancer and a PS score of >2
or poor COPD control (GOLD COPD groups B, C, and D)
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are recommended to consideradjuvant platinum-based
dual drug chemotherapy once the patients can tolerate
chemotherapy (115).

The optimal mode of neoadjuvant chemotherapy for
patients with surgically resectable NSCLC complicated
by COPD remains controversial, and the improvement
of survival after preoperative neoadjuvant chemotherapy
is not significant (116) (level of evidence: II; grade of
recommendation: B).

Regimens can be selected according to the PS score
and COPD status in patients with advanced, non-driver
mutation nonsquamous NSCLC complicated by COPD
Platinum-containing two-drug combination regimens are
recommended for chemotherapy in patients with a PS score
of 0-1 and good COPD control (GOLD COPD group A),
and its efficacy is significantly better than vinorelbine and
gemcitabine monotherapy, with only slightly increased toxicity
incidence and toxicity-related mortality (117,118). Among
the platinum-based anticancer drugs, carboplatin (119),
cisplatin, and loplatin (120) are appropriate choices.
Compared with single-drug chemotherapy, the survival of
patients with cisplatin-based double-drug chemotherapy
has not been significantly prolonged and the incidence of
side effects is high, so the former is not recommended as
the standard first-line treatment. Drugs that can be used in
combination with platinum mainly include pemetrexed (121),
paclitaxel (122,123), gemcitabine (124,125), or docetaxel (126),
among which pemetrexed plus platinum-based doublet
chemotherapy has a high safety profile (127,128). The
efficacy of platinum-containing dual-agent chemotherapy is
similar to that of the non-platinum-containing dual-agent
chemotherapy, but has a high safety profile. Therefore,
carboplatin plus pemetrexed dual-agent chemotherapy
regimen is recommended in this population. Non—platinum-
based dual-agent chemotherapy regimens including
gemcitabine plus vinorelbine (123), and gemcitabine plus
docetaxel (122,124) may be considered in patients in whom
platinum is contraindicated or for some reason has to be
used with extreme caution.

For patients with a PS score of 2 or poor COPD
control (GOLD COPD group B), carboplatin plus
pemetrexed can be selected when tolerated (129,130).
Single-agent chemotherapy is recommended for patients
who cannot tolerate side effects such as severe anemia and
granulocytopenia. Compared with supportive care, single-
agent chemotherapy can prolong survival and improve
quality of life. The currently available drugs include
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pemetrexed, paclitaxel, gemcitabine, vinorelbine, and
docetaxel (131).

Patients with a PS score of 3-4 and very poor
control of COPD status (GOLD COPD group E) are
not recommended to receive cytotoxic chemotherapy.
Symptomatic treatment or participation in relevant clinical
trials is recommended.

In term of maintenance chemotherapy regimens, if the
patient achieves disease control [complete response (CR),
partial response (PR), and stable disease (SD)] after 4-6
cycles of first-line chemotherapy, with a good PS score
and chemotherapy tolerance, maintenance therapy can
be applied. Maintenance therapy can be performed with
pemetrexed (127,132-134).

Regimens can be selected based on the PS score and
COPD status in patients with advanced non-driver
mutation squamous lung cancer complicated by COPD
Platinum-containing dual-drug chemotherapy regimens
are recommended for patients with a PS score of 0-1
and good COPD control (GOLD COPD group A), and
its efficacy is significantly better than vinorelbine and
gemcitabine monotherapy, with only slightly increased
toxicity incidence and toxicity-related mortality (117-119).
Among the platinum-based anticancer drugs, cisplatin,
carboplatin (120), loplatin (135), and nedaplatin (136)
are appropriate. Compared with cisplatin-containing
dual-agent chemotherapy, carboplatin- or nedaplatin-
containing dual-agent chemotherapy has been found to
significantly prolong survival in patients with squamous cell
carcinoma, with significantly lower incidence of toxicities.
Therefore, carboplatin- or nedaplatin-containing dual-
agent chemotherapy is recommended as the standard first-
line treatment for this population (121,136,137). The drugs
used in combination with platinum mainly include paclitaxel
(122,123), gemcitabine (124,125), docetaxel (126), paclitaxel
liposomes or albumin-bound paclitaxel (ABP) (132),
among which ABP-containing chemotherapy regimens are
associated with a low incidence of treatment-related adverse
reactions (138). Therefore, the carboplatin plus ABP
dual-agent chemotherapy regimen is recommended. The
efficacy of platinum-containing dual-agent chemotherapy
is similar to that of the non-platinum-containing dual-
agent chemotherapy, but has a high safety profile (129).
Therefore, non—platinum-based dual-agent chemotherapy
regimens including gemcitabine plus vinorelbine (124),
and gemcitabine plus docetaxel (127) may be considered in
patients in whom platinum is contraindicated or has to be
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used with extreme caution.

For patients with a PS score of 2 or poor COPD control
(GOLD COPD group B), carboplatin plus paclitaxel
can be selected when tolerated (129,130). Single-agent
chemotherapy is recommended for patients who cannot
tolerate side effects of severe anemia or granulocytopenia.
Compared with supportive care, single-agent chemotherapy
can prolong survival and improve the quality of life. The
currently available drugs include gemcitabine, vinorelbine,
paclitaxel, and docetaxel (131).

Patients with a PS score of 3-4 and very poor
control of COPD status (GOLD COPD group E) are
not recommended to receive cytotoxic chemotherapy.
Symptomatic treatment or participation in relevant clinical
trials is recommended instead.

In terms of maintenance chemotherapy, if the patient
achieves disease control (CR, PR, and SD) after 4-6 cycles
of first-line chemotherapy, with a good PS score and
chemotherapy tolerance, maintenance therapy can be
applied. Maintenance therapy can be performed with
gemcitabine (133,139) or docetaxel continuation.

Regimens can be selected based on the PS score and
COPD status in patients with SCLC complicated by
COPD

(I) The regimens for patients with limited-stage SCLC (LS-
SCLC) complicated with COPD are described below.

For patients with a PS score of 0-2 and good
COPD control (GOLD COPD group A), concurrent
chemotherapy plus radiotherapy is the standard treatment,
and the recommended chemotherapy regimen is etoposide
plus cisplatin or chest radiotherapy (140,141).

For patients with a PS score of 3—4 (caused by SCLC
rather than COPD) and good COPD control (GOLD
COPD group A), individualized chemotherapy regimens
(e.g., single-agent chemotherapy regimens or reduced-dose
combination chemotherapy regimens) should be carefully
selected after thorough consideration of all relevant
factors. If the PS score decreases to 2 points or lower after
treatment, a combination with radiotherapy (131) may be
considered.

In the case of patients with a PS score of 3-4 (not
caused by SCLC) and poor COPD control status (GOLD
COPD groups B and E), it is not recommended they
receive cytotoxic chemotherapy. Symptomatic treatment or
participation in relevant clinical trials is recommended.

(II) The regimens for patients with extensive-stage SCLC
(ES-SCLC) complicated with COPD are described below.
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For patients with a PS score of 0-2 and good COPD
control (GOLD COPD group A), etoposide plus cisplatin
in combination with atezolizumab or durvalumab is
recommended. Patients with low programmed death-ligand
1(PD-L1) expression can also benefit from this regimen
(142-144).

For of patients with a PS score of 3-4 (caused by
SCLC rather than COPD) and good COPD control
(GOLD COPD group A), platinum-containing dual-
drug chemotherapy regimens are recommended. The
recommended platinum treatments include cisplatin (145),
carboplatin (146), and loplatin (147). The drugs used in
combinations with platinum mainly include etoposide (145)
and irinotecan (148).

It is not recommended that patients with a PS score
of 3-4 (not caused by SCLC) and poor COPD control
status (GOLD COPD groups B and E) receive cytotoxic
chemotherapy. Symptomatic treatment or participation in
relevant clinical trials is recommended.

Consensus 10: targeted therapy for patients with LC-
COPD—genetic testing is recommended based on the stages
and pathological types, and targeted therapy is performed
according to the testing results. When there are multiple
drugs available for first-line or later-line targeted therapy,
a targeted drug with low pulmonary toxicity should be
selected whenever possible (recommendation category: A;
level of evidence: 1a)

Targeted drug recommendation for patients with
LC-COPD: improve driver gene detection, select
appropriate targeted drugs according to driver gene of
patients, and treat COPD simultaneously

There is no evidence for interactions among ICS, LABA,
LAMA, or tyrosine kinase inhibitors (TKIs), or evidence for
TKI-induced AECOPD.

Zhou et al. (78) investigated the benefits and risks
of chemotherapy in driver gene-negative patients with
advanced with LC-COPD and PS scores >2 and reported, in
the guidelines for severe lung cancer, that the use of EGFR-
TKIs and ALK-TKIs prolongs the survival in these patients
and could be well tolerated. Therefore, targeted therapy
can be feasible in patients with severe COPD; however, if
AECOPD occurs and the patient has to receive endotracheal
intubation and intensive care unit (ICU) treatments, the
application of anticancer therapy should also consider the
expected outcomes and the willingness of the family.

It is therefore recommended that efforts be made to
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detect epidermal growth factor receptor (EGFR) mutation,
anaplastic lymphoma kinase (ALK) fusion, ROS proto-
oncogene 1, receptor tyrosine kinase (ROS1) fusion,
Kirsten rat sarcoma (KRAS), B-type Raf kinase (BRAF),
Neurotrophic Receptor Tyrosine Kinase (NTRK) 1/2/3,
mesenchymal-epithelial transition (MET) exon 14 skipping
mutation, and Rearranged During Transfection (RET)
rearrangements in biopsy tissues or surgical specimens from
patients with stage I;-IV NSCLC complicated by COPD.
Targeted therapy may be carried out on the basis of driver
genotyping results. If the tissue specimen cannot be readily
harvested, ctDNA analysis for driver genes is recommended,
although false negativeness may be a concern. According
to the targeted therapy guided by the driver gene (specific
drug selection was shown in Table 1), and COPD was
treated at the same time.

After resistance to targeted therapy occurs in patients with
LC-COPD, it is decided whether to conduct another biopsy
to evaluate the mechanism of drug resistance according to
the patients’ presence or lack of symptoms and the range
of progression. Follow-up treatment is selected according
to the first-line treatment and the mechanism of drug
resistance (specific drug selection was shown in Tables 2,3).
The decision to perform puncture biopsy should be made to
assess whether the patient can tolerate invasive procedures.
ctDNA should be used as an alternative in cases where
tissue specimens cannot be readily harvested. If the patient
is suffering from AECOPD, AECOPD should be treated
first, mechanical ventilation should be required for critical
cases, and drug-resistant diagnosis and treatment of tumor

should be suspended until AECOPD becomes stable.

TKI-induced interstitial lung disease
The risk factors for TKI interstitial lung disease (TKI-
ILD) should be actively screened before medication is
administered for LC-COPD. A severe underlying ILD is
a high-risk factor for TKI-ILD, and TKIs should be used
with caution in such patients should use TKI as appropriate.
The possible occurrence of TKI-ILD during the period that
the medication is administered must be closely monitored.

(I) There is no significant difference in the incidence
of TKI-induced ILDs. The selection of targeted therapy
drugs for patients with LC-COPD should also be based on
the principles of lung cancer treatment. Nevertheless, the
relevant risk factors must be identified before treatment
with medication, and the potential occurrence of drug-
related lung injury must be closely monitored.

Research has demonstrated that there is no significant
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Table 1 First-line targeted therapy and postoperative adjuvant targeted drug selection

Driver gene types Setting Recommending
EGFR mutation EGFR mutation after complete resection in stage Osimertinib
1B-I

Positive EGFR-sensitive gene mutation after stage
IIA-1Il surgery

EGFR 19del/L858R mutation in stage IV

EGFR rare mutations (G719X, S768l, L861Q)
T790M mutation
EGFR exon 20 insertion mutations
ALK fusion ALK fusion positive in stage IV
ROS1 fusion ROS1 fusion positive in stage IV
MET 14 exon skipping -
Rare mutations -
BRAF V600 -
RET rearrangements -

NTRK -

Icotinib, osimertinib

Osimertinib, erlotinib, afatinib, gefitinib, icotinib,
dacomitinib, almonertinib

Osimertinib, almonertinib

Osimertinib

Amivantamab, or mobocertinib after chemotherapy
Crizotinib, ceritinib, alectinib, ensartinib, brigatinib, lorlatinib
Crizotinib, ceritinib, entrectinib

Capmatinib, tepotinib, crizotinib, savolitinib

Dabrafenib + trametinib
Cabozantinib, pralsetinib, selpercatinib

Larotrectinib and entrectinib

ALK, anaplastic lymphoma kinase; BRAF, B-type Raf kinase; EGFR, epidermal growth factor receptor; MET, mesenchymal-epithelial
transition; NTPK, neurotrophic receptor tyrosine kinase; RET, rearranged during transfection; ROS1, ROS proto-oncogene 1, receptor

tyrosine kinase; 19del, 19 exon deletion.

Table 2 Follow up treatment for patients with localized progression after targeted therapy

Driver gene types Setting

Recommending

EGFR mutation First-line osimertinib treatment

First-line treatment with erlotinib, afatinib, and
gefitinib (T790M-)

First-line treatment with erlotinib, afatinib, gefitinib
(T790M+)

ALK fusion First-line crizotinib treatment

First-line treatment with alectinib, ceritinib, brigatinib,
lorlatinib

ROS1 fusion First-line treatment with crizotinib, ceritinib, entrectinib

Osimertinib plus adjuvant local therapy

Original EGFR-TKI plus adjuvant local therapy; osimertinib
is preferred for patients with brain metastases or meningeal
invasion

Osimertinib plus adjuvant local therapy
Alectinib, ceritinib, brigatinib, lorlatinib, or ensartinib plus
adjuvant local therapy

Original ALK-TKI plus adjuvant local therapy

Original ALK-TKI or lorlatinib, plus adjuvant local

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; ROS1, ROS proto-oncogene 1, receptor tyrosine kinase; TKI,

tyrosine kinase inhibitor.

difference in the incidence of interstitial pneumonia caused the first- and second-generation EGFR-TKIs. Based on
by gefitinib, erlotinib, or afatinib (149), and there are no the reported data, the incidence rates of ILD caused by
reported studies which suggest that the third-generation gefitinib, erlotinib, and afatinib are approximately 1-2%.

EGFR-TKI has a higher risk of causing ILD than do ADAURA and FLAURA studies (150,151) reported that
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Table 3 Follow up treatment for patients with diffuse metastases after targeted therapy

Driver gene types  Setting

Recommending

EGFR19del/L858R EGFR T790M mutation after first- or second-generation EGFR-TKIs

Osimertinib, almonertinib, furmonertinib

EGFR T790M mutation-negative after first- or second-generation EGFR-TKIs Chemotherapy, anti-VEGF treatment

Third-generation EGFR-TKIs

Chemotherapy, anti-VEGF treatment

ALK fusion First-line treatment with first-generation ALK-TKIs Alectinib, ceritinib, brigatinib, ensartinib
First-line treatment with second-generation ALK-TKIs Lorlatinib
ROS1 fusion Crizotinib, ceritinib, entrectinib Lorlatinib

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; ROS1, ROS proto-oncogene 1, receptor tyrosine kinase;
TKls, tyrosine kinase inhibitors; VEGF, vascular endothelial growth factor; 19del, 19 exon deletion.

the incidence of osimertinib-related ILD was 3% and 4%,
respectively. Patients who have previously received EGFR-
TKI treatment appear to have a higher probability of
developing ILD after osimertinib readministration (152).
For patients receiving targeted therapy for ALK/ROSI
fusion-positive NSCLC, the incidence of pneumonitis
is reportedly 2.68%, 4.11%, 1.62%, and 1.62%, after
crizotinib, brigatinib, alectinib, and ceritinib treatment,
respectively; however, no significant difference in the
incidence of pneumonia caused by multiple ALK-TKIs has
been reported (153). In summary, the selection of targeted
therapy drugs for patients with LC-COPD should still be
based on the principle of lung cancer treatment. However,
COPD increases the risk of TKI-associated ILD. Patients
may also be more likely to develop drug-related interstitial
pneumonia due to severe COPD and a PS score of >2 (154).
Therefore, the relevant risk factors must be taken into
account before starting the medication, and the potential
occurrence of drug-associated lung injury must be closely
monitored during drug administration.

(IT) The risk factors for TKI-induced ILD must be
identified and screened before administration of medication,
and TKIs should be used with caution in patients with LC-
COPD with severe ILD.

COPD, PS score >2, male gender, age >60 years,
history of smoking, pre-existing ILD, pulmonary infection,
tumor therapy within 1 year, history of radiotherapy
or chemotherapy, and combined or sequenced with
immunotherapy are risk factors for TKI-induced ILD
(155-158). Performing routine blood tests, blood
biochemistry, chest CT, and pulmonary function tests before
medication initiation is recommended, and special attention
should be paid to lung function indicators [mainly FEV/,
FVC, and diffusing lung capacity for carbon monoxide
(DLCO)], infection indicators [e.g., white blood cell count,
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neutrophil count and proportion, and procalcitonin (PCT)],
as well as inflammatory indicators (e.g., interleukin 6
(IL-6)]. TKI should be considered according to the patient’s
individual situation and willingness in patients with LC-
COPD with severe underlying ILD (159).

(III) Any new or worsened respiratory symptoms should
be closely observed, and PS scores should be dynamically
assessed. Chest CT, routine blood test, blood biochemistry,
lung function tests, and all other requisite tests should
be performed more frequently in these patients than in
patients receiving conventional tumor treatment, and the
occurrence and progression of TKI-induced ILD should be
closely monitored.

For patients with high-risk factors, the benefits and risks
should be evaluated more closely during the medication
period than in those receiving conventional antitumor
treatment. The PS score should be dynamically assessed.
The occurrence or worsening of any clinical symptoms,
such as chest tightness and shortness of breath, should
be closely observed, and serum inflammatory markers,
infection indicators, high-resolution CT, and lung function
should be monitored. Patients may be at a high risk of
experiencing for TKI adverse reactions 24 days to 3 months
after the initiation of antitumor therapy (160,161). During
the medication treatment, targeted therapy-induced
pneumonia should be suspected if there is new onset of
cough, fever, dyspnea, and hypoxemia or worsening of
existing respiratory symptoms accompanied by shadows in
the lungs. The possibility of radiation-induced pneumonia
should be ruled out in patients receiving the combination
of targeted therapy with radiotherapy by reviewing the
previous radiotherapy time, radiation dose, irradiation field,
and margins. For patients who can tolerate bronchoscopy,
bronchoalveolar lavage fluid (BALF) may be collected and
sent for metagenomic NGS, microbial smear preparation,
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Table 4 Severity grading and treatment of TKI-ILD

Grade Symptom Activity ability Imaging focus range Treatment

1 Asymptomatic; only clinical or ~ Normal <25% No intervention needed
diagnostic observations

2 Symptomatic Limiting instrumental ADL 25-50% Medical intervention indicated

3 Severe symptoms Limiting self care ADL 51-75% Oxygen indicated

4 Life-threatening respiratory Lying in bed >75% Urgent intervention indicated (e.g.,
compromise intubation and ventilation)

5 Death - - -

ADL, activities of daily living; TKI-ILD, tyrosine kinase inhibitor- interstitial lung disease.

microbial culture, quantification of hemosiderin-laden
macrophage, analysis of total and differential cell counts,
brush cytology, and bronchoscopic biopsy so as to exclude
infection, alveolar hemorrhage, and tumor progression (162).
Cardiogenic pulmonary edema should be identified in
patients with underlying cardiac diseases. In addition, change
in serum Krebs von den Lungen 6 (KL-6) has a certain
predictive value for EGFR-TKI-induced fatal ILD (163).

(IV) In patients with confirmed or highly suspected drug-
induced ILD, TKI therapy should be discontinued and
treatment of drug-induced ILD should be initiated. The
treatment is typically based on glucocorticoids, the doses
of which can be adjusted according to the severity of ILD.
Respiratory support for the different types may be offered
according to the oxygenation level.

In patients with confirmed or highly suspected TKI-
induced ILD, discontinuation of TKI should be considered
based on the disease severity.

TKI-induced ILD is graded according to the Common
Terminology Criteria for Adverse Events (CTCAE) v.4.0
in the following fashion: grade 1 (G1) = asymptomatic; G2
= symptomatic and affecting instrumental activities of daily
living; G3 = severe symptoms, limited self-care capacity,
and a requirement of oxygen therapy; G4 = life-threatening
respiratory failure requiring emergency intervention with
endotracheal intubation or tracheostomy; and G5 = death.
There is no imaging classification for TKI-induced ILD
only, but reference can be made to the American Clinical
Association’s immune-related adverse event pulmonary
adverse reaction classification: G1: confined to a single
lobe or less than 25% of the lung parenchyma; G2:
involvement of more than one lobe or 25-50% of the
lung parenchyma; G3: involvement of all lobes or 50%
of the lung parenchyma; G4: life-threatening respiratory
failure requiring emergency intervention with endotracheal
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intubation or tracheostomy (164,165). For asymptomatic
patients (G1), there is no need to stop the medication,
although the condition should be closely monitored; for
patients experiencing G2 ILD and above, the medication
should be discontinued immediately, and ILD should be
treated (Tiable 4).

There is no consensus on the specific treatment of TKI-
induced ILD, although glucocorticoids can alleviate lung
inflammation and delay the progression of EGFR-TKI-
associated ILD (166).

According to the China’s Expert Consensus on the Diagnosis
and Treatment of Anticancer Drug-Induced Interstitial Lung
Disease, for G2 TKI-induced ILD, the initial dose of
prednisolone is 0.5-1 mg/kg/d, which should be maintained
for 2—4 weeks and then slowly reduced after the symptoms
and signs have resolved, and total treatment duration of at
least 6 weeks. For G3 TKI-induced ILD, the initial dose of
prednisolone is 1-2 mg/kg/d, which should be maintained
and then gradually reduced after the symptoms and signs
have resolved, and total treatment duration of at least
8 weeks. For G4 TKI-induced ILD, methylprednisolone
pulse therapy at 500-1,000 mg/day is applied for
3 days, after which the dose is reduced to 1-2 mg/kg/day;
this can be maintained for 2—4 weeks and then slowly
reduced after the symptoms and signs have resolved (164),
and total treatment duration of at least 8—10 weeks.
Hormone-associated side effects including infection,
gastrointestinal bleeding, electrolyte imbalance, and
osteoporosis should be prevented whenever possible
and otherwise managed. For patients with imaging
manifestations of fibrosis, antifibrotic therapy may be
considered after the acute phase, with pirfenidone and
nintedanib available as alternative options. Patients with
resting hypoxemia with an oxygen saturation level below
89% after activity due to respiratory symptoms and hence
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limited activity should receive oxygen therapy (167).
A coexisting infection should be treated appropriately,
and symptomatic supportive treatment should not be
ignored. In critically ill patients with severe hypoxemia and
acute respiratory distress syndrome (ARDS), mechanical
ventilation should be considered after carefully weighing
the benefits and risks, which should include considering the
prognosis of lung cancer and other lung diseases.

Consensus 11: anti-angiogenic therapies for patients
with LC-COPD, the combinations of anti-angiogenic
drugs should be based on the specific pathological types
and clinical stages of lung cancer, and the indications and
contraindications of specific anti-angiogenic drugs; in
addition, the adverse reactions must be closely monitored
(recommendation category: B; level of evidence: 2a)

For patients with advanced nonsquamous NSCLC
complicated COPD, antiangiogenic drugs may be used
in combination or as a third-line monotherapy
In patients negative for driver genes, bevacizumab combined
with chemotherapy may be considered if the chemotherapy is
tolerable. Studies have shown that bevacizumab combined with
chemotherapy can achieve an increase in PFS and the ORR in
elderly patients compared with chemotherapy alone (168-170).

For patients positive for driver genes, bevacizumab
combined with small-molecule TKI has been shown to
achieve a PES benefit in elderly patients. Compared with
patients under 75 years, patients aged >75 years benefited
even more from erlotinib plus bevacizumab treatment
(171,172); however, no significant OS benefit has been
observed. A retrospective study has shown that the
combination of pembrolizumab with anlotinib increased
both PFS and OS in patients with NSCLC and EGFR
mutations who had failed previous treatment compared
with pembrolizumab monotherapy. There is also no
significant difference in PFS and/or OS between elderly and
nonelderly patients (173).

Anlotinib monotherapy can be used as a third-line
treatment option (174).

In patients with advanced squamous NSCLC

complicated by COPD, combinations with Endostar (rh-
endostatin) or anlotinib monotherapy may be considered
The subgroup data of a phase III clinical study showed
that, compared with chemotherapy alone, recombinant
human endostatin (Endostar) combined with chemotherapy
significantly showed a significant benefit in elderly patients
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with advanced squamous cell carcinoma (175).

Anlotinib monotherapy can be used in the third-line
settings. A placebo-controlled, randomized, double-blind,
multicenter phase III clinical trial showed that anlotinib
treatment achieved OS benefit in elderly patients with
advanced squamous cell carcinoma (compared with the
control group) (176).

Anlotinib plus chemotherapy can be used in patients
with ES-SCLC complicated with COPD

Many studies have shown that elderly patients with ES-
SCLC can benefit from anlotinib-based combinations
(177,178). Notably, patients with LC-COPD are notably
at higher risk of developing AEs after antiangiogenic
drug treatment. For instance, COPD is associated with
increased inflammatory cytokines and vascular endothelial
cell damage, which can increase the risk of venous
thromboembolic events (179). In addition, patients with
COPD are prone to cardiovascular and cerebrovascular
diseases (e.g., hypertension) due to various factors,
including pulmonary ventilation dysfunction, pulmonary
vascular endothelial dysfunction, and respiratory tract
inflammation (180). LC-COPD increases the likelihood
of adverse events associated with antiangiogenic drugs.
Therefore, the blood pressure of patients with LC-COPD
who are using antiangiogenic drugs should be dynamically
monitored, and special attention should be paid to their
urine protein content. For the management of bleeding
and thrombosis, high-risk patients must be ruled out before
using antiangiogenic drugs, and the grades of bleeding and
thrombosis should be dynamically monitored during drug use.

Consensus 12: immunotberapy for patients with
LC-COPD—clinical stage and pathological type of lung
cancer, PS score and COPD status should be considered.
When COPD is stable, immunotberapy monotherapy

or immunotherapy-based combinations can be applied,
during which time the immunotherapy-associated adverse
reactions must be closely monitored (recommendation
category: A; level of evidence: 2a)

The development of individualized immunotherapy
regimens for patients with LC-COPD should be based
on the diagnosis and staging of the lung cancer, the
diagnosis and grading of COPD, detailed organ function
assessment before treatment, close monitoring during
treatment, and regular follow-up after treatment

The treatment of lung cancer has entered a new era
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of immunotherapy. A growing body of research has
demonstrated that ICIs can achieve disease control and
prolongation of survival in most patients with driver-negative
NSCLC and in patients with extensive SCLC. Lung cancer
and COPD share a common pathophysiological basis,
including susceptibility genes, immune abnormalities, chronic
inflammatory damage, and oxidative stress (51,181-183).
The imbalance in the immune microenvironment is a
result of the chronic inflammation in COPD leading to the
continuous production of cytokines. Moreover, TGF-B1
signaling also induces the expression of PD-L1 in regulatory
T cells (Tregs), resulting in immune imbalance and immune
escape in T cells (184-186), which provide a basis for
patients with comorbidities to receive immunotherapy.

Retrospective clinical studies have confirmed that the
clinical efficacy of immunotherapy in patients with LC-
COPD is better than that in patients with lung cancer
alone, and COPD is an independent prognostic factor for
improved outcomes after immunotherapy in patients with
NSCLC. A report summarizing nine studies suggests that
lung cancer patients with COPD may benefit more than
those without COPD, with better PFS, OS, and ORR (187).
Three studies reported that patients with COPD and
NSCLC receiving ICI achieved longer PFS (76,188,189).
Stratified analysis revealed that the PFS was better in
smokers or ex-smokers than in nonsmokers (P=0.0359),
and further stratified analysis among ex-smokers showed
that both PFS (P=0.0491) and OS (359 versus 146 days;
P=0.0350) were superior in patients with COPD than in
patients without COPD (188). Biton ez 4/. (189) found that
annual exposure to tobacco smoke in the general population
was associated with better PFS and OS. Subgroup analysis
of the patients with coexisting COPD showed that PFS and
OS were also more favorable in the high-smoke-exposure
subgroup than in the low-smoke-exposure subgroup. A
study on the role of pembrolizumab treatment reported that
PES, OS, and ORR were significantly more favorable in
patients with advanced NSCLC and COPD than in those
without COPD (190).

There is still no consensus on the correlation between
the severity of COPD airflow restriction and the efficacy of
immunotherapy. Biton ez 4/. (189) found no impact of COPD
grade on the efficacy of immunotherapy (P=0.8). However,
Zhou et al. (76) found that patients with NSCLC with
moderate-to-severe COPD tended to have longer PFS than
did those without COPD, with Shin ez 4/. (190) reporting that
PES was longer in patients with NSCLC and mild COPD.
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Patients with LC-COPD should be assessed and
monitored before, during, and after treatment with
lung CT, pulmonary function test, SpO, test, and
cytokines

In addition to its benefits, immunotherapy may also cause
immune-related AEs (irAEs) (191). Two prospective
studies (192,193) on the changes in lung function after
the use of ICIs in patients with LC-COPD consistently
showed that neoadjuvant immunotherapy for NSCLC
did not worsen lung function; rather, FEV,, FVC%, and
DLCO were improved after the treatment. Checkpoint
inhibitor pneumonitis (CIP), an ICI-associated lung
injury with various clinical and imaging manifestations, is
a critical adverse reaction that causes ICI-related deaths.
In a retrospective study, factors including age >70 years,
history of smoking, decreased underlying lung function,
lung cancer, and a history of pulmonary radiation therapy
are associated with the development of CIP (194). Stratified
analysis in a clinical study revealed that patients with
LC-COPD had a higher incidence of CIP after treatment
with ICIs than those without COPD (195). Therefore,
patients with LC-COPD should be regularly monitored
during treatment with lung CT, pulmonary function test,
SpO, test and cytokines. For patients with lung cancer
complicated with GOLD grade 3-4 COPD, the above
examinations are particularly important. Even if there is
no obvious change in clinical symptoms, carrying out the
above examinations every two cycle is recommended so as
to achieve the early detection and intervention of early-

stage CIP and to prevent CIP from becoming a serious AE
(SAE).

The indications for immunotherapy in patients with
LC-COPD should still refer to the guidelines released
by the US National Comprehensive Cancer Network
and the American Society of Clinical Oncology

ICIs can stimulate lymphocytes to kill tumor cells. Several
studies have evaluated the roles of ICIs (196), and the data
suggest that ICIs improves OS in patients with LC-COPD
(compared to chemotherapy). Vokes et al. (197) found
that in patients with LC-COPD, the 5-year survival rate
in the immunotherapy group was 16%, which was higher
than that of the chemotherapy group (5%). Based on the
current preliminary conclusions that patients with LC-
COPD respond well to immunotherapy, the indications of
immunotherapy in this population are not limited by the
comorbidities.
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For patients with acute exacerbation of moderate-to-
severe COPD, COPD should be managed first, and
immunotherapy may be carried out after the symptoms
have improved and the PS score is <2

There is insufficient evidence to support the assertion that
patients with acute respiratory dysfunction or a PS score of
>3 due to acute exacerbation of moderate-to-severe COPD
can benefit from immunotherapy. The common principles
of systemic drug therapy for lung cancer and treatments
for COPD should be followed; that is, priority should be
given to the management of acute and critical COPD-related
conditions, and immunotherapy for lung cancer can be carried
out as appropriate after the PS score is improved to <2.

For patients with LC-COPD, if there is no AECOPD
and the COPD is GOLD grade 1 or 2, there is no

need to adjust the immunotherapy regimen; in
contrast, if the COPD is GOLD grade 3 or 4, dual
immunotherapy, immunotherapy plus anti-angiogenic
therapy, and immunotherapy plus radiotherapy should
be cautiously adopted; immunotherapy monotherapy is
recommended for patients with PD-L1 >50%
Retrospective studies have shown that the incidence of CIP
in patients with lung cancer and COPD was higher than
that in patients with lung cancer without COPD (198,199).
In randomized controlled trials, the incidence of adverse
reactions was significantly higher in the immunotherapy
plus radiotherapy group, the PD-L1 inhibitor plus cytotoxic
T-lymphocyte—associated protein 4 (CTL-4) inhibitor
(dual immunotherapy) group, and the immunotherapy
plus antiangiogenic therapy group than in the single
immunotherapy group (200-203). For patients with
GOLD grade 3-4 COPD, especially those with positive or
strongly positive PD-L1 expression, restriction to a single
immunotherapy regimen can be considered to reduce the
risk of serious adverse reactions (e.g., CIP). Immunization
plus chest radiotherapy or sequential radiotherapy is
associated with a significantly increased risk of lung injury
and therefore should be used with particular caution in
patients with LC-COPD with poor pulmonary reserve.

When systemic glucocorticoids are used in patients
with COPD, the medication should be standardized
according to the updated GOLD guidelines to
minimize the negative impacts of off-label drug

use, overdose, and extended use on the efficacy of
immunotherapy

In a clinical study (204), inhaled corticosteroids were shown
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to be beneficial to improving lung function. In patients
with early-stage diseases, they improved surgical tolerance
and reduced postoperative complications; in nonsurgical
patients, they could improve the quality of life without
interfering with the efficacy of the immunotherapy. A study
on the effect of systemic glucocorticoids on the efficacy of
immunotherapy in patients with lung cancer revealed that
baseline use of prednisone (10 mg) weakened the efficacy
of PD-L1 and programmed cell death protein 1 (PD-1)
inhibitors, resulting in poorer ORR, PFS and OS compared
to patients who received 0 to <10 mg of prednisone (205).
Therefore, the use of glucocorticoids must be considered
standard in the treatment of COPD; for patients who
are scheduled to receive immunotherapy, the dosage of
systemic glucocorticoids may be appropriately adjusted or
discontinued once COPD is stable.

For patients with LC-COPD, if there are indications
for antimicrobial therapy, the application of drugs

and the course of anti-infection therapy must be
standardized

In patients with lung cancer complicated by obstructive
pneumonia or with COPD complicated by infection,
antimicrobial treatment is required. However, a prospective
multicenter study found that in patients with advanced
tumors treated with PD-L1/PD-1 inhibitors, OS was
significantly worse in the group using antibiotics 30 days
prior to ICI therapy than in the group receiving concurrent
antibiotics during immunotherapy, regardless of PD-L1
expression (206). Therefore, antibiotics must be used in a
standardized manner to avoid poor immunotherapy efficacy
caused by off-label drug use and/or unreasonable doses and
time courses.

Consensus 13: interventional treatment for patients with
early-stage lung cancer combined with COPD: if patients
are not suitable for surgery or radical radiotherapy due

to reduced lung function, interventional treatment should
be considered according to the specific conditions, such as
tumor location, size, and clinical stage (recommendation
category: A; level of evidence: 2a)

In patients with early-stage lung cancer combined with
COPD co-morbidity, radioactive particle implantation
may be used in patients who do not tolerate surgery or
radical radiotherapy due to lung function and other organ
functions. The studies of image-guided percutaneous
radioactive particle implantation for brachytherapy of lung

Transl Lung Cancer Res 2023;12(8):1661-1701 | https://dx.doi.org/10.21037/tlcr-23-339



Translational Lung Cancer Research, Vol 12, No 8 August 2023

cancer were carried out earlier. The introduction of CT-
guided radioactive particle implantation in 2002 has greatly
improved the accuracy of particle implantation in the
treatment of lung cancer. For patients who cannot receive
radical treatment, the CT-guided technique introduces
radioactive particle implantation with a higher safety profile
than first-line chemotherapy, as well as higher local control
and one-year survival rates. A study comparing lobectomy
with sublobar resection combined with particle implantation
in 167 cases of early-stage (stage Ib) lung cancer showed
that patients with sublobar resection had significantly worse
preoperative pulmonary function, but the recurrence rate at
about 1 year and four-year mortality rate were not inferior
to lobectomy, which is a worthwhile treatment for patients
with early-stage lung cancer combined with COPD (207).
For the operation method of particle implantation, new
technologies such as 3D printing templates and robotics
have also been studied and applied. There are currently no
definite indications for patients with LC-COPD, and the
indications of radioactive particle implantation for NSCLC
are as follows: (I) inoperable due to cardiopulmonary
dysfunction and/or old age; (II) tumor recurrence after
surgery or external radiation therapy or refusal of surgery
and external radiation therapy by the patients; (III) residual
tumor or tumor progression after surgery, radiotherapy,
or chemotherapy; (IV) tumor boundaries that cannot be
defined by thermal ablation or surgical treatment; (V) a fair
general condition of the patient [Karnofsky Performance
Status (KPS) score >60 points], an expected survival time of
>6 months, and a tumor diameter <7 cm (208).

Patients with early-stage lung cancer combined with
COPD who do not tolerate or receive radical surgery or
radiotherapy can be treated with radiofrequency ablation
(RFA), microwave ablation (MWA), photodynamic therapy,
cryoablation (CRYO), etc. Ablation techniques have
characteristics and advantages such as minimally invasive,
effective and repeatable treatment.

In 2000, RFA was first reported for the treatment of
lung tumors (209). In December 2007, the FDA approved
RFA for the treatment of lung tumors. Since 2009, the
NCCN guidelines for NSCLC and the Chinese Code
of Practice for the Treatment of Primary Lung Cancer
have recommended RFA can be used for the treatment of
patients with early-stage lung cancer that cannot tolerate
surgery. A study by Simon er al. reported survival rates
of 78%, 57%, and 27% at 1, 2, and 5 years, respectively,
for stage I NSCLC patients with lesions less than 3 cm in
diam (210).
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MWA is another commonly used method for thermal
ablation of lung tumors. In contrast to RFA;, MWA does
not require grounding and the temperature within the
tumor can be measured by a separate thermocouple
placed on the microwave probe. Theoretically, MWA has
a stronger thermal coagulation effect on tumor cells and
is more efficient, ablating a larger area and requiring less
time compared to RFA. The National Cancer Database
study (211) showed that the OS at 1, 2, 3, and 5 years in
the thermal ablation treatment group were: 85%, 65.2%,
47.8%, and 24.6%, respectively, compared with 86.3%,
64.5%, 45.9%, and 26.1% in the SBRT group. There
was no statistically significant difference between the two
groups.

CRYO applied to the radical treatment of early-stage lung
cancer have also been reported. A retrospective study (212)
showed that 45 patients with inoperable stage I NSCLC
had a 5-year disease-free survival rate of 87.9% and a local
recurrence rate of 36.2% after treatment with CRYO.
Another retrospective study reported that after 25 cases
of stage I NSCLC treated with CRYO, the OS at 1 and
3 years were 100% and 63 %, respectively, and the local
control rates at 1 and 3 years were 71% and 37%. The
application of CRYO in early-stage lung cancer lacks
probative evidence of high evidence level, and its efficacy
is inferior to thermal ablation technique in terms of local
control rate analysis, and is not recommended as a preferred
radical interventional treatment.

For patients with early-stage lung cancer with COPD
who cannot receive surgery or radical radiotherapy, the
appropriate ablation technique can be selected according
to the location, size and COPD classification of the lesion.
The selection of ablation method is typically based to the
location of the tumors: for tumors located in the middle
and outer thirds of the lung, CRYO, MWA, or RFA may be
considered; for central lung cancer that is adjacent to the
airway, pleura, or chest wall, CRYO is preferred (213,214),
especially for lesions less than 30 mm in diameter, which
can achieve better results.

Consensus 14: interventional palliative treatment for
patients with advanced lung cancer and COPD: appropriate
interventional palliative treatiment can be selected based

on the pathological type, stage, lesion location, and clinical
symptoms of the tumor to improve the quality of life of the
patient (recommendation category: A; level of evidence: 2a)

Most of the intermediate and advanced lung cancers are
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treated based on systemic therapy, but some patients may
suffer from acute or severe lung cancer due to lesion invasion
or combined COPD. Combined interventional therapy can
relieve airway obstruction and impaired respiratory function,
which can save lives and improve survival quality.

For intermediate and advanced lung cancer combined
with COPD, feasible interventional palliative treatment
can include argon plasma coagulation, photodynamic
therapy, and CRYO

The advantage of these techniques is that it can be
performed multiple times in a minimally invasive manner to
achieve rapid tumor shrinkage and can achieve the efficacy
of delaying disease progression. Palliative ablation is
indicated in patients with LC-COPD in whom the maximum
tumor diameter is >5 cm or whose number of lesions on 1
side is >3 (>5 bilaterally). During assessment, preoperative
contrast-enhanced CT is used to observe the location of
the lesions and their relationship with the adjacent visceral
organs, blood vessels, and bronchi. Laboratory tests include
routine blood and urine tests, coagulation test, liver and
kidney function tests, determination of tumor markers,
blood typing, ECG, and cardiac ultrasound. In the pathology
examinations the diagnosis of the pathology should be
confirmed before surgery (215).

Strict postoperative imaging follow-up is critically
important for the assessing the treatment response and
detecting local recurrence as early as possible. Radiographic
findings hours and days after ablation vary depending on
the ablation modality. Tumors treated with RFA or MWA
usually shrink within minutes, and concentric circles
with varying degrees of attenuation (i.e., the “cockade
phenomenon”) appear around the tumor. There is no
obvious change in tumor size within minutes of CRYO (216).
The efficacy of tumor ablation for tumors is typically
assessed according to the Response Evaluation Criteria
In Solid Tumors (RECIST). However, since coagulative
necrosis occurs at the ablation site, the lesion size on
imaging will be larger than that before the procedure
because the ablation area includes both normal lung tissue
and the lesions. Without proper knowledge of the imaging
findings prior to ablation, this apparent change can easily
be misinterpreted as disease progression or infection.
Therefore, evaluating the therapeutic response based on
lesion diameter alone can easily be misleading (217). The
functional imaging [mainly contrast-enhanced CT and
positron emission tomography (PET)-CT] may have a role
in evaluating the actual response of lung cancer to ablation,
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as the residual tumors may be enhanced or hypermetabolic.
However, post ablation hyperemia and inflammation will
affect the enhancement on imaging. Thus, evaluation of
the response after ablation should also consider the size and
enhancement of the lesions, thus enabling a comprehensive
evaluation based on both anatomical and functional imaging.
Chest contrast-enhanced CT should be arranged monthly
the first three months after ablation, during which time the
patient should be examined by the technical operator. CT
performed 1 month after ablation can become a new baseline
imaging session for assessing the condition. Three months
after ablation, contrast-enhanced CT or PET-CT and tumor
marker measurements should be repeated every 3 months;
after 1 year, contrast-enhanced CT should be repeated every
6 months; after the third year, contrast-enhanced CT should
be repeated every 12 months (218,219).

The use of tracheobronchial stents in clinical practice
has provided a direct method for reducing respiratory
obstruction and maintaining airway patency in patients
with lung cancer complicated by severe airway stenosis,
improving the quality of life to a remarkable extent
The indications for tracheobronchial stents are the
following: (I) patients who cannot tolerate thoracotomy
due to poor lung function and/or old age; (II) patients
with peripheral lung cancer involving the pleura and chest
wall that cannot be completely resected; (III) patients with
lung cancer that has shrunk and become stable after multi-
modality treatment but not disappeared; and (IV) patients
with localized lung cancer indicated for surgical resection,
which, however, is refused by the patient.

The exclusion criteria for tracheobronchial stent treatment
are the following: (I) bilateral or unilateral multiple lesions; (II) a
mass close to a large mediastinal vessel, with the expectation that
the puncture will inevitably injure the large vessel; (III) severe
pulmonary hypofunction and a maximum ventilation volume
of the lungs of <39%; (IV) severe cough and repeated dyspnea
who are noncompliant with treatment; and (V) patients with
advanced tumors, obvious cachexia, or bleeding tendency.

Consensus 15: interventional lung volume reduction for
patients with LC-COPD: it should be integrated according
to COPD classification, lung function, as well as tumor
location, size and clinical stage (recommendation category:
B; level of evidence: 2a)

Bronchoscopic lung volume reduction (BLVR) has become
the preferred treatment after lung volume reduction surgery
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(LVRS). It has been reported that the lung function of
patients with NSCLC complicated with COPD recovered
to a suitable level after BLVR, which enabled the successful
surgical resection of lung cancer. The currently available
BLVR techniques include one-way valves and coils inserted
into the bronchi, biological occlusion agents injected
into the bronchi, thermal ablation of the airways, and
decompression of the bullae by placement of airway stents.
The selection process for surgical and transbronchial
intervention for COPD can be seen in Figure 1.

For patients without collateral ventilation, an
endobronchial valve may be a safe alternative

The use of an endobronchial valve (EBV) allows for the
drainage of gas and secretions while blocking the air
entrance, eventually turning the hyperinflated emphysematous
tissue distal to the valve into atelectasis, which is quite similar
to the effectiveness of a lung volume reduction operation.
Compared with surgery, BLVR has lower morbidity and
mortality (220-222). The main complications of BLVR include
pneumothorax, pneumonia, COPD exacerbation, hemoptysis,
and valve displacement. Two types of valves are available:
duckbill and umbrella (223,224).

Bronchoscopic thermal vapor ablation is a well-
recognized method of minimally invasive lung volume
reduction in patients with severe emphysema
Preclinical data suggest that BTVA has great potential for
the minimally invasive ablation of lung cancer lesions. BTVA
transfers heat energy in a targeted manner (225). It induces a
localized inflammatory response in the targeted lung segment,
resulting in fibrosis and contraction of the segment, which is
followed by a decrease in lung volume. Subsequently, the heat
energy can be transferred to other sites (226). Homogeneous
necrotic regions with subsegment anatomical boundaries have
been delineated in canine models (227,228).

Consensus 16: radiotherapy for patients with LC-COPD:
lung cancer may become inoperable due to decreased lung
function in some patients with LC-COPD, and appropriate
maultidisciplinary treatment including radiotherapy can

be considered according to the location, size, clinical stage,
and other specific conditions of the tumors. Assessment and
monitoring of lung function should be given bigh priority
when administering radiotherapy (recommendation
category: A; level of evidence: 2a)

(I) SBRT is an alternative treatment option for patients with
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early-stage lung cancer combined with COPD.

COPD has been associated with a worse prognosis in
patients with NSCLC (208,229-231), especially in those
with emphysema and pulmonary fibrosis (232). However, no
high-level evidence related to radiotherapy in patients with
LC-COPD has been available to guide the clinical practice
of radiotherapy in these patients.

Whether COPD increases the incidence of radiation
pneumonia in patients with lung cancer remains controversial
(233-240). Despite the lack of prospective research data,
many retrospective analyses have consistently confirmed
that SBRT is safe and tolerable in patients with coexisting
COPD or emphysema (232,233,235,238,241). Therefore,
COPD is not a contraindication to radiotherapy. For
early-stage NSCLC, SBRT has been shown to confer a
survival benefit in patients with severe COPD (GOLD
stages 3—4) (242). Palma et al. reported a lower 30-day
mortality (0% vs. 10%) in patients with severe COPD treated
with SBRT compared with those treated with surgery (243).
Therefore, we recommend SBRT in patients with LC-
COPD, especially in patients with early-stage NSCLC
and FEV, <30% (244). Conventional radiotherapy may be
considered in patients with locally advanced NSCLC for
whom are not suitable for surgical treatment or SBRT is not
suitable. Research has shown that conventional radiotherapy
does notably increase the risk of radiation pneumonitis (236)
or death (245) in patients with LC-COPD.

(II) Patients with LC-COPD receiving radiotherapy
should pay attention to lung function assessment and
monitoring.

Most of the relevant studies have shown that poor lung
function does not increase the risk of radiation pneumonitis
(236,246) and that poor baseline lung function does not
predict increased_pulmonary toxicity after SBRT (247).
Therefore, poor baseline lung function and low baseline
FEV, and/or DLCO should not be used to exclude patients
with NSCLC from SBRT (247,248). Retrospective studies
have reported no significant decline (246,249) or only a
slight decrease (250) in lung function after SBRT. A further
study reported that the GOLD COPD stage was inversely
correlated with a decline in respiratory function after SBRT;
that is, the decline in respiratory function after radiotherapy
in patients with a higher GOLD stage was not obvious (244).
Similarly, another study showed significant reductions in
FEV, and FVC in patients with normal function or mild-
to-moderate COPD but not in patients with severe COPD
(GOLD stages 3-4), along with a lower rate of long-term
decline in lung function >2 one year after SBRT (251).
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Figure 1 The selection process for surgical and transbronchial interventions for COPD. COPD, chronic obstructive pulmonary disease;

BLVR, bronchoscopic lung volume reduction; EBV, endobronchial valve; LVRS, lung volume reduction surgery; LVRC, lung volume

reduction coil; BTVA, transbronchoscopic thermal vapor ablation.

In contrast, conventional chest radiotherapy is associated
with decreased lung function. Tang er al. retrospectively
analyzed the outcomes of curative-intent radiotherapy
in patients with NSCLC and COPD (n=587) or ILD
(n=34) and observed increased breathlessness and oxygen
requirements after radiotherapy in patients with severe/very
severe COPD and ILD (252). Borst et /. (253) measured
pulmonary function in 34 patients with inoperable NSCLC
before radiotherapy and at 3 and 18 months of follow-up. It
was found that the pulmonary function parameters (FEV,
and diffusion capacity [T(lcoc)]) significantly decreased at
3 months, especially in patients with COPD. The decline
in lung function was positively correlated with the average
lung dose, and no recovery in pulmonary function was
seen at 18 or 36 months after RT. However, such decline
in lung function increases the shortness of breath by only
1-2 grades in most patients. Only 5% of the patients
developed severe dyspnea (254), and no significant change
in mortality was observed (255).

Therefore, it is important to assess and monitor lung
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function during radiotherapy in patients with LC-COPD.
Pulmonary function and emphysema stages should be
carefully assessed prior to radiotherapy, in potential the
possible presence of underlying ILD. The risks and benefits
of radiotherapy should be carefully weighed. In addition,
multiparameter models for prediction (239) as well as
imaging techniques including perfusion imaging, functional
imaging, and 4D-CT (256,257) can be used to guide the
radiotherapy-field setting and dose restriction, which may
in turn further reduce radiotherapy-related lung injury.

The radiotherapy parameters should be effectively
adjusted in patients with LC-COPD.

When conventional radiotherapy is applied in patients
with LC-COPD, intensity-modulated conformal radiation
therapy of the primary lesion plus involved field irradiation
is recommended (258), and the radiation dose and volume
in normal lungs should be minimized. There is currently
no consensus on the dose limits of radiotherapy for LC-
COPD. Based on the available data, we recommend that
the percentage of pulmonary volume irradiated to >20 Gy
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(V20) should be <25% (240) and the mean lung dose (MLD)
should be <14 Gy so as to reduce the incidence of radiation
pneumonia. Research has shown that V20 <21% may be
more favorable in maintaining lung function and reducing
the occurrence of dyspnea. If there are comorbid pulmonary
interstitial lesions, the benefits and toxicity of radiotherapy
should be carefully weighed. The radiation dose to the
lungs should be further limited to V20 <20% (259) and
MLD <12.3 Gy (260) if radiotherapy is deemed necessary. If
SBRT is applied, the Radiation Therapy Oncology Group
(RTOG) recommends that V20 should be <10% that used
in the normal setting; if the underlying pulmonary disease is
comorbid, we recommend minimizing V20. In addition, the
radiation dose to the lungs should also be adjusted according
to any previous or current chemotherapy, immunotherapy,
or lobectomy, as well as other affecting factors. The patients
should be closely observed to enable timely detection and
early treatment of radiation pneumonia, and grade >3
radiation pneumonia should be avoided. In addition, more
sophisticated radiotherapy techniques such as proton and
carbon ion radiotherapy (261-264) may further reduce
pulmonary toxicity and thus help configure the treatment
landscape of lung cancer.

Consensus 17: surgical treatment for patients with LC-
COPD, complete preoperative cardiopulmonary function tests,
adequate intraoperative and postoperative risk assessment,
and proper perioperative management should be carvied

out. Appropriate minimally invasive surgery may be
performed on the basis of a multidisciplinary team discussion
(recommendation category: A; level of evidence: 2a)

Preoperative assessment

Surgical radical resection of tumors is the best treatment to
cure lung cancer. However, about one-third of patients with
LC-COPD may not be suitable for lung cancer surgery
due to their poor physical conditions (265). Studies have
shown that compared with lobectomy by thoracotomy,
video-assisted thoracoscopic surgery (VATS)-lobectomy
was associated with a lower incidence of pulmonary
complications for patients with LC-COPD (266,267).
Another study showed that mortality rate after VATS-
lobectomy in poor lung function was similar to that of
patients with normal lung function (268). Therefore,
minimally invasive surgery may be preferred in order to
decrease the mortality and morbidity risks for patients
with LC-COPD. Several recent prospective studies have
demonstrated that lung sparing procedures (wedge and/

© Translational Lung Cancer Research. All rights reserved.

1685

or anatomical segmentectomy) is both effective and safe
for lung cancer patients with small lesions (<2 cm in size)
(269-271). According to the Chinese expert consensus
on multidisciplinary perioperative airway management
(2018 version) (272), coexisting COPD is a preoperative
risk factor, and risk assessment (including preoperative
pulmonary function tests) should be performed for these
patients.

Lung function test

(I) Lung ventilation and diffusion functions. According to
the expert consensus on perioperative airway management
in thoracic surgery (273-278), appropriate surgical methods
can be selected based on FEV, (Tuble 5).

There are subtle differences in the interpretation of
surgical risk for pulmonary diffusion function by several
national expert consensus (7azble 6) (273-282).

(II) Perioperative risk assessment. According to the
guidelines of the American College of Chest Physicians
(ACCP) and Perioperative Medicine (second Edition)
(274,283), FEV, and DLCO must be measured before
surgery in all patients with lung cancer requiring surgery,
and the predicted postoperative FEV, (ppoFEV)) and
predicted postoperative DLCO (ppoDLCO) must
be calculated based on the extent of lung tissue to be
resected. The calculated values provide a risk assessment
for patients who are about to undergo surgery (Figure 2).
Predictions of postoperative lung function are calculated
based on the following equation: (i) lung lobectomy: ppo
PFV, = preoperative FEV | value x Q%, where Q% is the
proportion of the remaining lung after resection (calculated
by alternative methods if the resected lung segment is
obstructed); (ii) pulmonary resection (by radionuclide lung
perfusion scan to measure the total perfusion fraction of
the resected lung): ppoFEV = FEV, x (1 - total perfusion
fraction of the resected lung).

In addition, radical pneumonectomy may also be
considered in patients who demonstrate acceptable exercise
capacity (stair climbing test >22 m) with a ppo FEV| as low
as 30%.

(III) Comprehensive examination of cardiopulmonary
function. For patients with LC-COPD carrying high
surgical risk, COPD management and pulmonary
rehabilitation should be carried out first before a second
assessment so as to minimize the surgical risk. In addition,
it is recommended that surgery be performed after the
following comprehensive examination conditions are met:
no carbon dioxide retention is found during blood gas
analysis, echocardiography indicates good cardiac function
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Table 5 Determination of surgical risk by FEV,

FEV, (L) Recommended feasible techniques
>2 Pneumonectomy

0.8-2 Lobectomy

<0.8 Segmental or wedge lung resection

FEV,, a forced expiratory volume in 1 second.

Table 6 Determination of surgical risk by DLCOPred%

DLCOPred%
Surgical risks
Domestic Foreign
Low >80% >60%
Medium 40-80% 30-60%
High <40% <30%

DLCO, diffusing lung capacity for carbon monoxide; Pred,
predicted

[with an ejection fraction (EF) >50%], and peak expiratory
flow (PEF) >300 L/min.

Perioperative management and postoperative support
Medical management, smoking cessation, and pulmonary
rehabilitation are three major strategies for improving
the prognosis of patients with LC-COPD after surgery
(264,273). Various drugs including bronchodilators, ICSs,
and antibiotics, help alleviate symptoms and prevent
exacerbations in patients with COPD, thereby improving
perioperative safety (273,284,285).

Bronchodilators

Kobayashi et 2. (284) in their retrospective study revealed
that use of inhaled tiotropium 2 weeks before surgery
significantly improved lung function indicators (e.g., FEV,
and FVC) in patients with LC-COPD, thus creating
opportunities for patients with poor lung function and
intolerant of surgical treatment to receive surgery. Leiro-
Fernindez et al. (285) also found in a prospective study
that double bronchodilation (LABA + LAMA) during the
perioperative period in patients with LC-COPD might also
improve lung function, promote postoperative recovery and
reduce the risk of surgery.

Glucocorticoids

Bolukbas (91) added ICSs to LABA/LAMA in patients
with LC-COPD and found that the predicted FEV,% was
significantly increased while the incidence of postoperative
pulmonary complications was significantly reduced,
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indicating that perioperative combination with ICS not
only effectively improved lung function but it also reduced
postoperative pulmonary complications such as lung
infection in patients with LC-COPD.

Antimicrobial agents

Yamada er al. (286) reported that, for patients with LC-
COPD, Stapbylococcus aureus and Gram-negative bacilli
should be targets for postoperative prophylactic antibiotic
selection so as to prevent postoperative pneumonia and
avoid the negative effects of potential pathogenic bacteria.
If postoperative pulmonary infection develops, respiratory
specimens should first be collected for etiological
identification; in addition, the risk factors for sepsis and
multidrug-resistant pathogen infections should be assessed.
Based on these risk factors and the results of antimicrobial
susceptibility tests, antimicrobial agents should be rationally
selected and administered, with the principle of escalation
and de-escalation being followed (287).

Smoking cessation

Chinese guidelines for perioperative airway management
in thoracic surgery (2020 edition) recommend at least
4 weeks of preoperative smoking cessation (288). Studies
(289,290) showed that smoking cessation significantly
reduced the incidence of postoperative complications, and
the effect of each week of smoking cessation increased by
19%. In addition, Smoking cessation for >4 weeks reduced
the RR by 20% and the risk of postoperative pulmonary
complications by 23% compared to smoking cessation
for <4 weeks. Preoperative smoking cessation for 8 weeks
reduced the risk of pulmonary complications by 46% (RR
=0.54, 95% CI: 0.35-0.85).

Respiratory rebabilitation

The effectiveness of preoperative pulmonary rehabilitation
has been demonstrated in patients with LC-COPD
undergoing resection of lung cancer (291-293). In 27
patients with impaired lung function, Divisi et a/. (293)
observed a significant increase in FEV, after pulmonary
rehabilitation 4 weeks before surgery. Other study (294) also
revealed that, for patients with moderate-to-severe COPD
complicated by lung cancer, FEV, and FVC significantly
increased after comprehensive perioperative treatment. In
addition, Zheng er al. (295) concluded that, in addition to
COPD, advanced tumors were indications for respiratory
rehabilitation; moreover, pulmonary rehabilitation reduced
postoperative complications and shortened the hospital
stay (296,297). These findings highlight the importance
of preoperative pulmonary rehabilitation in patients with
lung cancer, as it helps to reduce the functional limitations
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Figure 2 Perioperative risk assessment (283). The figure has been adapted with permission obtained. CPET, Cardio-pulmonary exercise

testing; DLCO, diffusion capacity of carbon monoxide; FEV|, forced expiratory volume in 1 second; ppo, predicted postoperative value;

SCT, stair climbing test; SWTT, shuttle walk test; VO2max, maximum oxygen consumption.

related to surgery and improves the postoperative recovery.

In summary, we recommend that patients with LC-
COPD should quit smoking at least 4 weeks before surgery,
and use inhaled LABA or LAMA 2 weeks before surgery,
combined with ICS and intravenously administered
theophylline if necessary and then use prophylactic
antibiotics after surgery, which may be supplemented by
respiratory rehabilitation, so as to improve both the surgical
safety and prognosis of outcome.

Multidisciplinary treatment

The diagnosis and treatment of LC-COPD is a highly
complex process, involving multiple factors such as the
clinical stage, pathological findings, tumor heterogeneity,
disease progression and individual case differences.
Experts from multiple departments, including oncology,
thoracic surgery, respiratory and critical care medicine,
radiotherapy, pathology, medical imaging, anesthesiology,
nutrition, and bronchoscopy should be called upon to
develop a multidisciplinary treatment (MDT) protocol
that comprehensively weighs the benefits and risks of the
treatment. In addition, when there are disagreements
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with regard to the staging, diagnosis, or treatment of a
patient with LC-COPD, MDT can help to improve the
precision of the diagnosis and treatment. Zhi et a/. (281)
also suggested in the “Chinese standard for diagnosis and
treatment of primary lung cancer” (2015 edition) that the
management of patients with lung cancer should be based
on both MDT and individualized treatment an attempt to
improve the patient’s quality of life and prolong survival
by developing a well-designed and rational MD'T protocol
that combines surgery, chemotherapy, radiotherapy, and
molecularly-targeted therapy based on patients’ physical
condition, extent of tumor invasion, and tumor progression.
Data from the Surveillance, Epidemiology and End Results
(SEER) database show that pulmonologist involvement in
the care of patients with early NSCLC and COPD may
both increase the surgical resection rate and reduce the risk
of death (298). For patients diagnosed with lung cancer,
MDT based on systemic therapy should be adopted, and
individualized treatment strategies should be formulated
according to the pathological type and molecular genetic
characteristics of the tumors as well as the physical
status of the patients so as to maximize the patients’
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survival time, curb disease progression, and improve
the quality of life (299). According to the US National
Comprehensive Cancer Network (NCCN) guidelines (300),
the management of lung cancer require the involvement
of MDT to improve treatment benefits and reduce
complications. In addition, MDT can improve survival
and adherence to evidence-based guidelines as well as the
timeliness of care for patients with lung cancer. Therefore,
the importance of MDT should be emphasized to further
optimize the management of patients with LC-COPD.

Conclusions

In conclusion, Patients with LC-COPD should receive
simultaneous treatment for both conditions, with careful
consideration given to the potential interplay between
the two diseases and the possibility of adverse reactions to
treatment.
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