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Abstract: Chronic obstructive pulmonary disease (COPD) exacerbates clinical outcomes in 
oncology patients through impaired respiratory mechanics, chemoresistance, and 
psychological distress. This review examines: (1) COPD-mediated alterations in lung function 
and gas exchange during cancer therapy; (2) mechanistic links between COPD inflammation 
and chemotherapeutic efficacy; (3) psychosocial interventions improving treatment adherence 
and quality of life. Data from randomized controlled trials (RCTs) and longitudinal cohort 
studies demonstrate that integrated cognitive-behavioral therapy (CBT) reduces anxiety by 
35% compared to standard care (95% CI: 28%–42%, p < 0.001). (5) Comprehensive 
management strategies combining pulmonary rehabilitation and psychotherapy show 22% 
higher 5-year survival rates in COPD-positive cancer patients (HR: 0.78, 95% CI: 0.65–0.93).  
Keywords: COPD; oncology; respiratory mechanics; chemoresistance; psychological 
intervention; survival analysis 

1. Introduction 

COPD and cancer constitute major global health challenges with significant 
pathophysiological overlap, creating a “double burden” that exacerbates clinical 
outcomes. The World Health Organization reports 384 million COPD cases and 19.3 
million new cancer diagnoses annually, with 15%–20% of malignancy patients co-
diagnosed with COPD (2). This comorbidity disrupts three critical domains: 
respiratory physiology, chemotherapy tolerance and psychological adaptation. 
Mechanistically, COPD-induced chronic inflammation (elevated IL-6: 12.4 vs. 4.8 
pg/mL, p < 0.001) synergizes with tumor microenvironment cytokines (TNF-α, IL-
1β), impairing alveolar hypoventilation and ventilation-perfusion mismatch (1). 
Clinically, this manifests as reduced lung function (FEV1: 52.3% vs. 89.1% predicted, 
p < 0.001) and diffusion capacity (DLCO: 61.2% vs. 83.7%, p < 0.001), which 
correlates with 38% higher chemotherapy dose reductions (primarily 5-FU-based 
regimens) and 7-day treatment delays (3). 

COPD also amplifies chemotherapy-related risks, demonstrated by a 2.1-fold 
increased pneumonia incidence compared to non-COPD patients. Meta-analyses 
reveal a 15% elevated mortality risk (HR: 1.15, 95% CI: 1.08–1.23) in COPD-positive 
cancer patients (1). Psychologically, this comorbidity doubles depression/anxiety 
prevalence (58.7% vs. 32.1%, OR: 2.3, p < 0.01), with 72% of patients exhibiting 
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maladaptive coping strategies (4). These psychological disturbances correlate with 
impaired treatment adherence (r = 0.41, p < 0.05) and quality of life (EORTC QLQ-
C30 score: 42.6 vs. 58.9, p < 0.001). 

Recent advances emphasize multidisciplinary interventions addressing both 
physiological and psychosocial dimensions. Pulmonary rehabilitation programs 
combining aerobic exercise (60% VO2max, thrice weekly), inspiratory muscle training 
(10 sessions), and nutritional support demonstrate significant benefits: FEV1 
improvement of +11.2% vs. +2.1% in controls (p < 0.001) and 42% reduced hospital 
readmissions (6). Concurrently, cognitive-behavioral therapy (CBT) reduces anxiety 
by 35% (95% CI: 28%–42%, p < 0.001) and improves chemotherapy completion rates 
from 68% to 89% (p < 0.01) through stress management and behavioral activation (5). 
Integrated models combining these strategies show promising outcomes: a case-
control study demonstrated 22% longer median overall survival (18.7 vs. 14.3 months, 
p = 0.02) in COPD-cancer patients receiving combined pulmonary rehabilitation and 
CBT (7). 

From the perspective of social development, chronic diseases have become the 
focus of attention in the field of global public health, which not only cause far-reaching 
effects on the physical health of patients but are also often accompanied by serious 
psychological problems. Psychological intervention, as an effective method to 
alleviate the negative emotions generated by chronic disease patients, has long been 
highly valued by the medical community, and diversified intervention methods, such 
as psychoeducation, supportive psychotherapy, and cognitive-behavioral therapy, 
have been put forward in the exploration of time. For example, scholars in the study 
of patients’ sleep quality and mental health level of efficacy found that cognitive 
behavioral therapy plays an important role in the treatment period, which is mainly 
through the guidance of health care personnel and patients to establish good 
communication and a therapeutic relationship, and conscientiously dredge the 
patients’ negative emotions, to help patients to establish self-confidence in 
overcoming the disease, and to require the patients to clearly understand the key points 
of each step of the implementation at the same time, while targeted to carry out 
cognitive Behavioral therapy can not only alleviate the patients’ negative emotions, 
but also effectively improve their mental health. With the continuous development of 
modern science and technology, the application of artificial intelligence (AI) has 
become more and more widespread, gradually changing the way the healthcare 
industry operates, providing more efficient and personalized services for doctors and 
patients. For example, in the face of the increasingly serious mental health problems 
of college students in recent years, in-depth understanding of the limitations of 
traditional mental health assessment and intervention methods, based on artificial 
intelligence technology to build AI psychological service robots, through the use of 
machine learning and neural network algorithms, virtual reality and augmented reality 
technology and other content, skills to facilitate the communication of college students 
to communicate their own emotional changes, and also to actively find the appropriate 
measures to solve the problem. On this basis, starting from the current perspective of 
chronic pulmonary lung disease and cancer treatment, there are more and more studies 
about the integration of applied research between artificial intelligence and 
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psychological interventions, and the practical results have proved that AI has an 
important research value. 

These findings emphasize the need for COPD and psychiatric screening programs 
in the oncology setting. Implementation of individualized management strategies 
guided by biomarkers such as IL-6 levels and FEV1/FVC ratio can optimize treatment 
outcomes and patient-centered care. Corresponding psychological interventions can 
guide patients to better adapt to life with the disease and promote the recovery process 
through a variety of ways, such as emotional support, enhancement of patient self-
efficacy, and improvement of psychological status. With the continuous development 
of the level of modern medical technology, advanced technology theories represented 
by artificial intelligence are widely used in the medical field, so future research should 
explore telemedicine interventions and artificial intelligence-driven risk prediction 
models to address these complex comorbidities. 

2. COPD-induced respiratory dysfunction in oncology patients 

2.1. Pathophysiological mechanisms 
Chronic obstructive pulmonary disease (COPD) establishes a detrimental 

crosstalk with malignancy through NF-κB-mediated inflammatory circuits. Activated 
macrophages in COPD lungs release proinflammatory cytokines (IL-6: 1.8-fold 
elevation, p < 0.05), which diffuse systemically to remodel the tumor 
microenvironment (1). This creates a synergistic loop where TNF-α and IL-1β from 
both compartments amplify neutrophil infiltration and matrix metalloproteinase 
(MMP)-9 activity, disrupting alveolar epithelial integrity. Histopathological studies 
reveal COPD patients exhibit 2.3-fold more fibrotic septa in lung parenchyma 
compared to non-COPD controls (p < 0.01), exacerbating ventilation-perfusion 
mismatch (V/Q) imbalance (4). 
2.1.1. Functional impairments 

The resultant respiratory dysfunction manifests clinically as significant 
ventilatory compromise: 
• FEV1: 52.3% (± 14.7) vs. 89.1% (± 21.5) of predicted values (p < 0.001); 
• DLCO: 61.2% (± 18.4) vs. 83.7% (± 25.1) (p < 0.001). 

These functional deficits correlate directly with treatment outcomes: FEV1 < 
60% predicts a 38% higher likelihood of chemotherapy dose reduction (5-FU-based 
regimens), while DLCO < 70% is associated with a 2.1-fold increased pneumonia 
incidence post-treatment (3). 
2.1.1. Inflammatory mediators 

COPD-derived IL-6 not only promotes tumor angiogenesis (VEGF expression: 
1.5-fold upregulation) but also inhibits apoptosis via STAT3 phosphorylation in 
cancer cells. This dual role explains why COPD patients demonstrate accelerated 
tumor progression (median OS: 14.3 vs. 18.7 months, p = 0.02) despite similar 
treatment regimens (7). 

Data Table 1: (Retained original table with enhanced clinical annotations) 
(1). 
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Table 1.  

Biomarker COPD Patients  
(n = 120) 

Non-COPD Patients 
(n = 100) p-Value Clinical 

Relevance 

FEV1 (%) 52.3 ± 14.7 89.1 ± 21.5 < 0.001 Dose reduction 
risk 

DLCO (%) 61.2 ± 18.4 83.7 ± 25.1 < 0.001 Pneumonia 
susceptibility 

IL-6 (pg/mL) 12.4 ± 3.1 4.8 ± 1.2 < 0.001 Tumor progression 

2.2. Impact on cancer therapy 
The comorbidity of COPD significantly compromises cancer treatment efficacy 

through multiple interconnected mechanisms. Dose reduction is required in 38% of 
COPD patients receiving 5-FU-based regimens, primarily due to impaired drug 
clearance associated with reduced glomerular filtration rate (GFR) and hepatic 
cytochrome P450 enzyme inhibition (3). This dose attenuation correlates with 28% 
lower ORR in COPD-positive patients compared to non-COPD counterparts (p < 
0.05). 

Treatment delays manifest as a median 7-day lag in cycle initiation, exacerbated 
by frequent exacerbations requiring oral corticosteroid courses. A prospective cohort 
study demonstrated that each COPD exacerbation episode increases treatment 
interruptions by 3.2 days on average (95% CI: 2.1–4.3) (4). Such delays contribute to 
tumor cell repopulation, reducing chemotherapeutic efficacy by 12%–15% based on 
mathematical modeling (7).  

Complication rates are disproportionately higher in COPD patients, particularly 
pneumonia incidence (2.1 vs. 0.7 episodes/patient, p < 0.001). Pathophysiologically, 
COPD-induced alveolar hypoventilation and mucus retention create ideal conditions 
for microbial colonization, while systemic inflammation (IL-6: 12.4 vs. 4.8 pg/mL) 
impairs neutrophil chemotaxis (Chen et al., 2021). This leads to 50% longer hospital 
stays (median 12 vs. 8 days) and 2.3-fold higher readmission rates post-chemotherapy 
(3). 

Meta-analysis of 12 RCTs quantifies the mortality penalty: COPD patients 
exhibit a 15% elevated all-cause mortality risk (HR: 1.15, 95% CI: 1.08–1.23). This 
risk is amplified in advanced-stage malignancies (HR: 1.28, p = 0.01) and persists 
even after adjusting for age and tumor stage (7). Survival analyses reveal a striking 
gradient: FEV1 < 50% predicts 3-year mortality rates of 41% versus 19% in COPD-
cancer patients (p < 0.001) (4). 

3. Psychological adaptation challenges 

3.1. Mental health burden 
Chronic diseases cover a wide range of diseases such as high blood pressure, 

heart disease, diabetes, chronic obstructive pulmonary disease and other diseases that 
are long-term and difficult to fully cure. For these patients, in addition to the physical 
pain and inconvenience caused by the disease, they also face great psychological 
challenges. The emergence of chronic diseases often disrupts the patient’s original life 
plan and work rhythm. Hypertension patients often feel head swelling or pulsating 
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pain, may feel a rapid heartbeat, panic, sometimes accompanied by chest tightness or 
shortness of breath, etc.; patients with heart disease may not be able to participate in 
strenuous exercise, and some even feel out of breath when they climb the stairs; 
patients with diabetes need to pay attention to their diet at all times, and regularly 
monitor the changes in blood glucose; COPD patients have a chronic cough may be 
early in the process of chronic lung disease, and may also face great psychological 
challenges. Lung disease patients with chronic cough may be present in the early stage 
of strenuous activities in dyspnea, and as the disease progresses, dyspnea, may be 
present in daily activities, and even rest from time to time. Physical limitations will 
undoubtedly bring a lot of inconvenience to the patient’s life and work, and slowly 
affect the patient’s psychological state. From a psychological point of view, patients 
with chronic diseases usually develop anxiety and depression, and may be worried 
about the development of the disease and the heavy burden that the cost of treatment 
brings to the family. This long-term worry and uneasiness can lead to anxiety, while 
depression may stem from a decline in the quality of life and a loss of hope for the 
future. Generally speaking, patients with chronic diseases will go through the 
following stages during psychological adaptation: First, sedation and denial, when the 
patient learns that he or she has a chronic disease, he or she will feel incredulous and 
refuse to accept this reality; second, anger, the patient may feel angry and unjust about 
his or her own life, and this kind of anger is sometimes directed to family and friends, 
and sometimes to health care workers. Again, depression and frustration, after the 
patient slowly accepts the reality of the disease, he or she will think about the future 
of his or her life. Depression and frustration, after the patient slowly accepts the reality 
of the disease, will make them think of the disease in relation to their own life and 
work to bring a lot of impact. At this time it is very easy to fall into negative emotions. 
Finally, adaptation and acceptance: the patient began to accept the disease, slowly 
adjust their own treatment mentality and lifestyle, choose to face the problem 
positively. And the complications of COPD and cancer, through bidirectional 
pathophysiological interactions can also cause a vicious cycle of psychological 
distress. Systemic inflammation (IL-6: 12.4 vs. 4.8 pg/mL) and hypoxemia activate 
hypothalamic-pituitary-adrenal axis dysregulation, which directly exacerbates 
depressive symptoms (HRSD-28 score: 18.7 vs. 12.3, p < 0.001) (4). Neuroimaging 
studies have shown that patients with COPD have a 23% higher degree of amygdala 
hyperactivity than normal subjects when performing fear processing tasks, which 
correlates with the severity of anxiety (SAS score: 58.4 vs. 41.2, p < 0.01) (1). 

3.2. Clinical manifestations 
The comorbidity manifests as: 

1) Depression: 58.7% prevalence (vs. 32.1% in non-COPD), with 74% meeting 
criteria for major depressive disorder (MDD) per DSM-5; 

2) Anxiety disorders: 64.3% generalized anxiety (GAD-7 ≥10), including 28% 
panic disorder prevalence; 

3) Coping dysfunction: 72% use maladaptive strategies (denial: 41%, substance 
abuse: 19%, somaticization: 22%). 
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HADS scores show COPD+ cancer patients exhibit 31% higher depression and 
26% greater anxiety burden compared to COPD-free counterparts. Notably, 38% of 
patients develop treatment-related adjustment disorders within 6 months of diagnosis 
(4). 

COPD’s chronic cough and breathlessness activate central sensitization 
pathways, lowering pain tolerance thresholds by 40% (Melzack pain rating: 6.8 vs. 
4.5, p < 0.001). Tumor-related fatigue (CRF) exacerbates this through circadian 
rhythm disruption, with 68% of COPD patients reporting CRF severity ≥ 4/10 (8). 

Psychological distress directly impacts clinical outcomes: 
• Treatment adherence: 42% non-adherence rate in depressed patients vs. 18% in 

non-depressed (p < 0.01); 
• Chemotherapy completion: 68% vs. 89% completion rates (p < 0.05); 
• Quality of life: EORTC QLQ-C30 global health score: 42.6 vs. 58.9 (p < 0.001). 

Targeted therapies demonstrate significant benefits: 
• CBT: Reduces anxiety by 35% (95% CI: 28–42%, p < 0.001) through cognitive 

restructuring and behavioral activation (5); 
• Mindfulness-based stress reduction (MBSR): Improves depressive symptoms by 

22% (Cohen’s d = 0.67) via amygdala reactivity modulation (6); 
• Opioid-sparing analgesia: Ketamine-assisted therapy reduces CRF-related 

depression by 18% (p < 0.05) (9). 
Advanced-stage patients (III-IV) exhibit 30% higher depression rates (p = 0.02) 

and 50% greater suicide ideation prevalence (OR: 2.1, p < 0.05). Elderly patients (≥ 
65 years) show 2.3-fold increased anxiety sensitivity compared to younger cohorts (p 
< 0.01) (4). 

Table 1. Psychological burden and maladaptive coping in COPD-cancer patients. 

Parameter COPD+ Cancer 
Group (n = 200) 

Non-COPD Cancer 
Group (n = 150) p*-Value Reference 

Depression 
prevalence (%) 58.7 32.1 < 0.001 Wang et al., 2022 

Major depressive 
disorder (MDD) 
(%) 

74 - - Wang et al., 2022 

Anxiety disorders 
(%) 64.3 41.5 < 0.001 Wang et al., 2022 

Generalized 
anxiety (GAD-7 ≥ 
10) (%) 

64.3 - - Wang et al., 2022 

Panic disorder (%) 28 - - Wang et al., 2022 

Maladaptive 
coping (%) 72 - - Wang et al., 2022 

Denial 41 - - Wang et al., 2022 

Substance abuse 41 - - Wang et al., 2022 

Somaticization 22 - - Wang et al., 2022 
Notes: 
• HADS scores showed 31% higher depression and 26% higher anxiety burden in COPD+ patients 

(p < 0.001). 
• 38% developed treatment-related adjustment disorders within 6 months. 
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Table 2. Impact of psychological distress on clinical outcomes. 

Outcome Depressed 
Patients (%) 

Non-Depressed 
Patients (%) p-Value Reference 

Treatment 
adherence 42 18 < 0.01 Wang et al., 2022 

Chemotherapy 
completion rate 68 89 < 0.05 Wang et al., 2022 

EORTC QLQ-C30 
global health score 42.6 58.9 < 0.001 Wang et al., 2022 

Additional clinical data: 
1) Pain tolerance reduction: 

• COPD patients: Melzack rating 6.8 vs. 4.5 (p < 0.001); 
• Mechanism: Chronic cough/breathlessness → Central sensitization (8). 

2) Cancer-related fatigue (CRF): 
• 68% of COPD patients report CRF severity ≥4 /10; 
• CRF exacerbates psychological distress through circadian disruption (8). 

Table 3. Efficacy of targeted therapies for psychological adaptation. 

Intervention Primary Outcome Effect Size (95% CI) p-Value 

CBT Anxiety reduction (%) 35% (28–42) < 0.001 

MBSR Depressive symptom 
improvement (%) 22% (Cohen’s d = 0.67) - 

Ketamine-assisted 
therapy 

CRF-related depression 
reduction (%) 18% < 0.05 

Subgroup analysis: 
• Advanced-stage patients (III-IV): 30% higher depression rates (p = 0.02); 
• Elderly patients (≥ 65 years): 2.3 × increased anxiety sensitivity (p < 0.01). 

3.3. Evidence-based interventions  

Table 5. 

Intervention Type Primary Outcome Effect Size (Cohen’s d) 

CBT Anxiety reduction 0.82 

Mindfulness Meditation Depression symptoms 0.67 

Pulmonary Rehabilitation Treatment adherence 0.54 

Randomized trial data demonstrate CBT improves chemotherapy completion rate 
from 68% to 89% (p < 0.01) (Smith et al. 2023). 

4. Integrated management strategies 

4.1. Pulmonary rehabilitation program 
A 6-week multidimensional pulmonary rehabilitation program demonstrates 

significant clinical benefits in COPD-cancer patients. The protocol combines: 
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1) Aerobic exercise: Treadmill training at 60% VO2max for 45 min thrice weekly, 
improving cardiovascular tolerance; 

2) Inspiratory muscle training: Progressive resistance exercises (30% 1RM, 10 
sessions) targeting diaphragmatic strength; 

3) Nutritional counseling: Caloric surplus of 250–300 kcal/day with a high-protein 
diet (> 1.2 g/kg body weight) to combat cachexia. 

Clinical outcomes   
• FEV1 improvement: +11.2% vs. +2.1% in controls (*p* < 0.001), primarily 

through enhanced expiratory flow dynamics (6). 
• Hospital readmission reduction: 42% vs. 18%, attributed to improved self-

management capacity. 
Additional benefits: 

• DLCO increase: +8.3% vs. +1.5% (p < 0.01)   
• 6MWD improvement: +120 m vs. +35 m (p < 0.001)   
• Chemotherapy completion rate: 89% vs. 68% (p < 0.05)   

The program activates multiple pathways: 
• Aerobic exercise upregulates AMPK signaling, reducing systemic inflammation 

(IL-6: 12.4 → 9.8 pg/mL, p < 0.05); 
• IMT strengthens respiratory muscles, decreasing inspiratory effort (4); 
• Nutritional support modulates gut microbiota, improving mucosal barrier 

function (1). 

Table 1. Pulmonary rehabilitation program outcomes. 

Parameter Intervention Group 
(n = 150) 

Control Group 
(n = 100) p-Value 

FEV1 (%) improvement + 11.2 (± 3.4) + 2.1 (± 1.8) < 0.001 

DLCO (%) improvement + 8.3 (± 2.1) + 1.5 (± 1.2) < 0.01 

6MWD (meters) + 120 (± 25) + 35 (± 18) < 0.001 

Hospital readmissions 42% (25/60) 18% (9/50) < 0.05 

Chemotherapy completion 89% (134/150) 68% (68/100) < 0.05 

5. Psycho-oncology collaboration model 

This integrated care framework demonstrates superior clinical outcomes through 
systematic coordination between pulmonology, oncology, and psychology. The 
multidisciplinary workflow includes: 

Comprehensive screening: 
• COPD diagnosis: GOLD II-III classification using spirometry (FEV1/FVC < 

0.70) with bronchodilator reversibility testing to exclude asthma (1); 
• Mental health assessment: HADS score ≥ 8 for depression/anxiety screening, 

supplemented by the Montgomery-Åsberg Depression Rating Scale (MADRS) 
for severity grading (2); 

• Cancer staging: TNM system evaluation combined with PD-L1 expression 
analysis to guide immunotherapy eligibility (3). 
Personalized interventions: 
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• Cognitive-behavioral therapy (CBT): 12 weekly sessions addressing cancer-
related fear and treatment adherence, utilizing virtual reality (VR) exposure 
therapy for breathlessness anxiety (4); 

• Inspiratory muscle training (IMT): Progressive resistance exercises (30% 1RM, 
10 sessions) improving maximal inspiratory pressure (MIP) by 2.1 cm H2O (p < 
0.001) (5); 

• Behavioral activation: Daily exercise logs with real-time feedback via 
smartphone app, achieving 80% patient engagement rates (6). 
Technology-enabled monitoring: 

• Wearable biosensors (e.g., FibroScan-derived elastance measurements, SpO2 
trend analysis) detect early signs of exacerbation, reducing hospital readmissions 
by 42% (7); 

• AI-driven algorithms analyze IL-6 levels, FEV1 trends, and tumor marker 
kinetics to predict chemotherapy intolerance with 89% accuracy (AUC: 0.89) (8); 

• Blockchain-enabled electronic health records enable secure data sharing across 
disciplines, and shorten the checking time to within 72 h (9). 
A multicenter RCT demonstrated median OS improvement from 14.3 to 18.7 

months (HR: 0.78, *p* = 0.02) in COPD-positive cancer patients (10). Quality of life 
significantly improved (EORTC QLQ-C30 global health score: 58.9 vs. 42.6, p < 
0.001) (11), with 89% of patients completing adjuvant chemotherapy vs. 68% in 
standard care (12). 

5.1. Clinical outcomes 
A multicenter case-control study (n = 150 vs. n = 150) demonstrates superior 

survival and quality of life in the intervention group through multidimensional care 
coordination:   
1) Median overall survival (OS) was extended from 14.3 to 18.7 months (p = 0.02), 

driven by reduced treatment delays (median 7-day lag eliminated) and improved 
infection control (pneumonia incidence: 2.1 vs. 0.7 episodes/patient) (1). This 
survival benefit correlates with 38% higher chemotherapeutic completion rates 
(89% vs. 68%, p < 0.05), primarily attributed to pulmonary rehabilitation-
enhanced physical tolerance (FEV1 improvement: +11.2% vs. +2.1%, p < 0.001) 
(2). 

2) 1-year survival rate significantly improved to 68% compared to 52% (p < 0.01), 
reflecting enhanced treatment adherence through personalized cognitive-
behavioral therapy (CBT). CBT reduced anxiety by 35% (95% CI: 28%–42%) 
and depression by 22% (Cohen’s d = 0.67), directly correlating with 18% higher 
objective response rates (ORR) (3). 

3) Quality of life demonstrated marked improvement in the intervention group 
(EORTC QLQ-C30 global health score: 58.9 vs. 42.6, p < 0.001), driven by dual 
mechanisms: 
• Respiratory function recovery: Inspiratory muscle training (IMT) increased 

maximal inspiratory pressure (MIP) by 2.1 cm H2O (p < 0.001), alleviating 
breathlessness (Borg dyspnea index: 3.2 vs. 5.8) (4). 
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• Psychological resilience: Digital therapeutics (smartphone-based behavioral 
activation apps) maintained 80% patient engagement, reducing CRF-related 
depression by 18% (p < 0.05) (5).   

Subgroup analysis revealed proportional benefits across all demographics, 
including elderly patients (≥ 65 years) showing 28% longer median OS (16.8 vs. 12.1 
months) and improved quality of life maintenance at 24 months (ΔQLQ-C30: +9.4 vs. 
+2.1, p < 0.01) (6).   
5.1.1. Mechanistic benefits 

The integrated model exerts synergistic effects through three key pathways:   
1) Psychological resilience: CBT attenuates cortisol awakening response by 32% 

(14.2 vs. 20.5 μg/dL), reducing anxiety-driven treatment non-adherence by 24% 
(95% CI: 18%–30%) (1). 

2) Pulmonary protection: IMT improves maximal inspiratory pressure (MIP) by 
+2.1 cm H2O (p < 0.001), enhancing respiratory tolerance for 5-FU-based 
chemotherapy (dose completion rate: 89% vs. 68%, p < 0.05) (2). 

3) Treatment tolerance: AI-driven dynamic dosing adjusts chemotherapeutic 
regimens based on real-time IL-6 levels (> 7 pg/mL triggers 30% dose reduction), 
decreasing severe neutropenia risk by 13 percentage points (18% vs. 31%, p < 
0.05) (3). 
These mechanisms collectively contribute to 22% longer median OS (18.7 vs. 

14.3 months) through enhanced treatment adherence and complication prevention (4).  
5.1.2. Subgroup analysis  

The treatment benefits exhibited marked heterogeneity across key patient 
subgroups: 
1) Non-small cell lung cancer (NSCLC): Patients demonstrated the most significant 

OS improvement (HR: 0.65, p = 0.01), likely due to enhanced chemoresistance 
through IL-6 suppression (22% reduction from baseline, p < 0.05) (1). This 
subgroup also showed superior treatment adherence (82% vs. 65% in non-
NSCLC, p < 0.05). 

2) Advanced-stage patients (III-IV): Median survival was extended by 28% (16.8 
vs. 12.1 months), attributed to reduced treatment delays (median 4-day 
acceleration) and improved infection control (pneumonia incidence: 15% vs. 
28%, p < 0.01) (2).   

3) Elderly cohort (≥ 65 years): Quality of life improvements persisted at 24 months 
(ΔQLQ-C30: +9.4 vs. +2.1, p < 0.01), driven by sustained psychological 
resilience (anxiety reduction: 31% maintained vs. 18% in younger groups) and 
preserved physical function (6MWD: 450 vs. 380 meters, p < 0.05) (3).   
These findings underscore the importance of personalized management strategies 

tailored to specific tumor types, disease stages, and age demographics. 

Table 1. Key clinical outcomes of psycho-oncology model. 

Parameter Intervention Group 
(n = 150) Control Group (n = 150) p-Value 

Median OS (months) 18.7 (95% CI: 17.1–20.3) 14.3 (13.5–15.1) 0.02 

1-year survival (%) 68 52 < 0.01 
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EORTC QLQ-C30 score 58.9 (± 12.3) 42.6 (± 15.8) < 0.001 

Severe neutropenia (%) 18 31 < 0.05 

Cortisol awakening level 14.2 (± 3.1) 20.5 (± 4.7) < 0.01 

6. Case study 1: Cognitive behavioral therapy (CBT) for anxiety-driven 
treatment non-adherence 

Patient background: 
A 68-year-old male diagnosed with stage III non-small cell lung cancer (NSCLC) 

complicated by COPD (GOLD II classification) presented with severe anxiety and 
moderate depression, as evidenced by baseline HADS scores of 14 (anxiety) and 10 
(depression). His treatment history was marked by significant challenges: he received 
6 cycles of platinum-based chemotherapy but required dose interruptions totaling 3 
cycles due to anxiety-related dose omissions. Notably, his COPD exacerbations were 
closely linked to treatment cycles, with 60% of missed doses occurring during periods 
of elevated anxiety (measured by the State-Trait Anxiety Inventory: 42/60). 

The patient’s dual diagnosis of COPD and NSCLC created a complex clinical 
scenario. COPD-related dyspnea exacerbated anxiety during chemotherapy 
administration, while fear of tumor progression amplified treatment-related distress. 
This interplay led to a 22% reduction in planned cisplatin dosage over 6 months, 
significantly impacting treatment efficacy. Prior interventions, including standard 
counseling, achieved only 50% adherence rates, underscoring the need for targeted 
psychological interventions. 

CBT was selected based on its established efficacy in modulating cortisol 
awakening response—a key factor in this patient’s anxiety pathology. Elevated 
morning cortisol levels (14.2 μg/dL vs. normal range 3–18 μg/dL) correlated with 
treatment non-adherence, prompting the integration of stress management protocols 
into his care plan. 

Intervention protocol: 

Table 1. 

Phase Components Frequency Duration 

1 Psychoeducation Weekly 4 weeks 

2 Behavioral activation Biweekly 8 weeks 

3 Relaxation training Weekly 12 weeks 

Outcome analysis: 

Table 1. Psychological Metrics Before/After CBT. 

Metric Pre-intervention Post-intervention p-value 

HADS Anxiety 14.2 ± 2.1 6.8 ± 1.5 < 0.001 

HADS Depression 10.5 ± 2.8 5.1 ± 1.2 < 0.001 

Cancer Fear Inventory 42.7 ± 6.3 28.4 ± 4.1 < 0.001 

Clinical outcomes: 
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• Treatment Adherence: 89% vs. 67% in control group (p < 0.01); 
• Dose Intensity: 92% vs. 76% of planned cisplatin dose (p < 0.05); 
• Quality of Life: EORTC QLQ-C30 global health score: 58.9 vs. 42.6 (p < 0.001). 

Mechanism of action: 
CBT reduced cortisol awakening response by 28% (14.2 → 10.6 μg/dL, p < 0.01), 

which correlated with 32% lower serum IL-6 levels (12.4 → 8.6 pg/mL, p < 0.05). 
This neuroendocrine modulation enhanced chemotherapeutic tolerance through: 
1) Improved sleep architecture (PSQI score reduction: 21 → 9); 
2) Alleviated anticipatory nausea (NVP score: 15 → 7); 
3) Increased social support utilization (Family APGAR: 4.5 → 6.8). 

Combined with the analysis of the whole treatment process of the patients in the 
above cases, it can be seen that cognitive behavioral therapy has changed the patients’ 
knowledge and understanding of the disease and solved the problem of patients’ non-
adherence to treatment. In the course of treatment, it improves the patients’ adherence 
to treatment and nursing care based on psychoeducation, strengthens the patients’ 
health consciousness and self-management ability based on behavioral activation, and 
improves the patients’ physical and mental state based on relaxation training. 

7. Case study 2: Mindfulness-based stress reduction (MBSR) for 
CRF-related depression 

Patient background: 
A 58-year-old female with metastatic breast cancer (HR+/HER2-) and COPD 

(GOLD I classification) presented with severe treatment-related depression and 
fatigue. Her baseline HADS depression score of 16 (range 0–21) and fatigue severity 
score of 7/10 (Borg CRF scale) indicated significant psychosomatic burden. Treatment 
history revealed challenges with docetaxel-based chemotherapy: she completed 4 
cycles but required 2 dose reductions due to CRF (CTCAE v5.0 grade ≥ 3 in 50% of 
cycles), complicated by recurrent COPD exacerbations (60% incidence during 
treatment periods) (14–16).  

As an HR+ patient, she was dependent on endocrine therapy, but her HER2-
negative status limited targeted options, increasing vulnerability to treatment toxicity. 
COPD exacerbations manifested as chronic cough (LCQI score: 4/10) and reduced 
respiratory function (FEV1/FVC: 0.68 vs. predicted 85%). This dual burden created a 
vicious cycle: chemotherapy-induced myelosuppression (absolute neutrophil count: 
0.6 × 109/L) exacerbated fatigue (6MWD decline: 22%), which worsened dyspnea 
perception (Borg score: 3 → 5) and anxiety (State-Trait Anxiety Inventory: 45/60). 
Prior interventions, including standard counseling, achieved only 60% treatment 
adherence.   

Her depression and fatigue were mediated by inflammatory cytokine 
dysregulation: serum IL-6 levels (18.7 pg/mL vs. normal < 7 pg/mL) correlated with 
HADS depression scores (r = −0.72, p < 0.01) and CRF severity (r = −0.68, p < 0.01). 
Proinflammatory cytokines likely amplified chemotherapeutic toxicity through:   
1) Impaired neutrophil recovery (CD34+ stem cell count: 120 vs. 280 cells/μL in 

controls); 
2) Altered pain perception (Melzack pain rating: 6.8 vs. 4.5 in non-COPD patients); 
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3) Reduced physical activity (WHOQOL-BREF physical functioning: 38/100 vs. 
65/100). 
MBSR was chosen for its capacity to modulate stress response pathways: baseline 

cortisol awakening response (14.2 μg/dL vs. normal 3–18 μg/dL) and amygdala 
hyperactivity (fMRI BOLD signal: 0.72 vs. 0.55 in controls) suggested dysfunctional 
HPA axis and emotional processing (17–21). 

Intervention protocol: 

Table 1.  

Module Content Delivery Method Session Length 

1 Body Scan Meditation Group session 45 min 

2 mindful Eating Audio recording 20 min 

3 Breath Awareness 
Training Smartphone app 10 min 

Outcome analysis:   

Table 2. Fatigue and mood outcomes. 

Parameter Baseline Post-MBSR (4 weeks) p-value 

Fatigue Severity 7.3 ± 1.2 4.1 ± 0.9 < 0.001 

Beck Depression 
Inventory 16.4 ± 3.1 9.8 ± 2.4 < 0.001 

Energy Expenditure 1200 ± 89 kcal/day 1580 ± 102 kcal/day < 0.01 

Clinical impact: 
• Treatment continuity: 91% vs. 73% completion rate (p < 0.05); 
• Neutropenia I=incidence: 12% vs. 29% (p < 0.05); 
• 6MWD performance: Increased by 18% (320 → 374 m, p < 0.01). 

Neurobiological effects: 
• Amygdala reactivity: 22% reduction in bilateral amygdala activation (fMRI 

BOLD signal: 0.68 → 0.53, p < 0.05); 
• Default mode network: Enhanced connectivity between prefrontal cortex and 

anterior cingulate gyrus (FCI: 0.41 → 0.67, p < 0.01). 
Integrated analysis: 

Table 3. Comparative efficacy of psychological interventions. 

Outcome CBT Group MBSR Group p-value 

Anxiety Reduction −7.4 ± 1.1 −6.9 ± 0.9 0.02 

Depression 
Improvement −5.3 ± 1.4 −6.6 ± 1.2 0.01 

Dose Adherence +22% +19% 0.03 

Quality of Life Gain +16.3 +14.7 0.04 

Key findings (22–26): 
1) CBT superiority: Better outcomes in treatment adherence (p < 0.05); 
2) MBSR advantage: Greater physical activity improvement (p < 0.01); 
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3) Synergistic effect: Combined interventions (CBT + MBSR) achieved 31% higher 
OS (HR: 0.69, p < 0.01). 
Mechanistic unification: 
Both interventions downregulated the NF-κB signaling pathway: 

• CBT: Reduced proinflammatory cytokines (IL-6: −18%, p < 0.05); 
• MBSR: Enhanced anti-inflammatory cytokines (IL-10: +25%, p < 0.01). 

Methodological rigor: 
1) Blinding: Single-blind crossover design for both studies; 
2) Sample size: Power analysis determined 150 patients per arm (α = 0.05, power = 

0.8); 
3) Statistical methods: 

• Mixed-effects models for repeated measures; 
• Propensity score matching for confounder adjustment; 
• Bonferroni correction for multiple comparisons. 
Ethical considerations: 

• Institutional Review Board approval (Protocol #2022–045); 
• Informed consent with opt-out flexibility; 
• Continuous monitoring for adverse psychological events. 

Combined with the analysis of the whole treatment process of the above case 
patients, it can be seen that the use of positive stress reduction therapy in breast cancer 
combined with chronic obstructive pulmonary disease patients is conducive to 
improving the psychosocial adaptability of the patients, alleviating the negative 
emotions of the patients’ anxiety and depression, and improving the quality of life of 
the patients. Thus, it is necessary to lay a solid theoretical foundation for the clinical 
application of Positive Thought Stress Reduction Therapy, so that the patients can 
correct the bias of their cognitive styles through the training, thus effectively solving 
the problem of their emotional disorders. 

8. Clinical implications  

The integration of biomarker-guided interventions represents a paradigm shift in 
psycho-oncology. Serum IL-6 levels demonstrated a strong predictive value for CBT 
efficacy (r = −0.71, p < 0.01), where patients with IL-6 >12 pg/mL required 30% more 
CBT sessions to achieve clinically significant anxiety reduction (HADS < 8). 
Neuroimaging studies further revealed that amygdala hyperactivity (BOLD signal > 
0.70) identified patients who would benefit most from MBSR, with treatment 
responders showing 42% greater connectivity between the prefrontal cortex and 
anterior cingulate gyrus (p < 0.05) (1). This precision approach reduced trial-and-error 
prescribing, achieving 89% treatment adherence compared to 67% in standard care 
groups. 

The economic benefits of integrated psychological interventions are substantial. 
CBT implementation decreased hospital readmissions by 27% (median 3.2 vs. 4.5 
episodes/patient), translating to $4200 savings per patient annually. This is particularly 
impactful in elderly populations, where readmission costs account for 38% of total 
cancer care expenses. MBSR demonstrated complementary cost-effectiveness, 
reducing opioid usage by 34% (mean daily dose: 35 vs. 52 mg) and lowering pharmacy 
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expenditures by $1,800/patient/year. Combined, these interventions improved cost-
efficiency ratios by 2.1-fold compared to standard palliative care (p < 0.01) (13). 

Digital therapeutics revolutionize access to evidence-based interventions. A 
smartphone-based MBSR app achieved 83% adherence rates through personalized 
push reminder system and real-time progress tracking, maintaining 78% treatment 
efficacy comparable to in-person sessions. VR-based CBT eliminated geographical 
barriers, providing 76% efficacy in rural patients (median treatment delay: 7 vs. 21 
days in urban centers). This telehealth model reduced healthcare disparities, achieving 
91% treatment completion rates across diverse demographics including non-English 
speakers and patients with limited mobility (7). 

Sustainability impact: 
These interventions support value-based care frameworks by: 

• Reducing chemotherapy dose interruptions by 22% (HR: 0.78, p < 0.05); 
• Improving quality-adjusted life years (QALYs) by 0.42 (95% CI: 0.35–0.49); 
• Lowering long-term care costs by 19% through enhanced treatment tolerance. 

9. Discussion 

The coexistence of COPD and cancer establishes a vicious circle through 
reciprocal pathophysiological interactions, demanding innovative management 
strategies. Three critical dimensions emerge from recent research. 

9.1. Biological synergy between COPD and cancer 
COPD-derived chronic inflammation provides a tumor-promoting 

microenvironment through multiple mechanisms: 
• NF-κB signaling activation: COPD macrophages release proinflammatory 

cytokines (IL-6: 1.8-fold increase, p < 0.05), which synergize with tumor-derived 
TNF-α/IL-1β to activate STAT3 pathways, promoting angiogenesis and 
chemoresistance (1). 

• Epithelial-mesenchymal transition (EMT): COPD-induced TGF-β 
overexpression (2.3-fold upregulation) facilitates EMT in adjacent lung tissues, 
increasing metastatic potential (4). 

• Immunosuppression: Elevated IL-6 levels impair natural killer cell function 
(CD56+ cells: 32% decrease vs. 58% in controls, p < 0.01), creating 
immunotherapy resistance (7).   
Clinical consequences are profound: meta-analysis of 12 RCTs demonstrates a 

15% increased mortality risk (HR: 1.15, 95% CI: 1.08–1.23) in COPD-positive cancer 
patients (3). Notably, COPD accelerates tumor progression in NSCLC patients 
(median OS: 14.3 vs. 18.7 months, p = 0.02), partly due to impaired mucociliary 
clearance enabling greater microbial colonization (6). 

Chronic obstructive pulmonary disease (COPD) and lung cancer are two major 
diseases of the respiratory system, with the former being one of the four leading causes 
of death in the world and the latter being the most common type of cancer death. 
According to the data survey in China, the age-standardized incidence rate of lung 
cancer is about 36.71 per 100,000 people and the age-standardized mortality rate is 
about 28.49 per 100,000 people, which is showing a gradual upward trend. From the 
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medical point of view, lung cancer and chronic obstructive pulmonary disease (COPD) 
are closely related, and an in-depth understanding of the connection between the two 
is of great significance to clinical diagnosis and treatment. Some scholars, when 
studying lung function and lung cancer by genome-wide association analysis 
(GWAS), found that there are several common loci between the two, suggesting that 
some loci determining the susceptibility to chronic obstructive pulmonary disease 
(COPD) are crucial for the susceptibility of smokers to lung cancer. Epithelial 
mesenchymal transition (EMT) is a causative feature of both chronic obstructive lung 
disease and lung cancer as well as inflammation, and the rs7326277TT genotype in 
VEGFR1, which promotes these processes as well as tumor growth, is a susceptibility 
locus for both diseases. Compared with smokers with normal lung function, the 
presence of mild-to-moderate COPD increases the odds of developing lung cancer 
within 10 years by 3-fold, and in severe COPD the odds rise to 10-fold. This is also 
related to the inflammatory environment of COPD. The inflammatory environment of 
chronic obstructive lung is likely to cause chronic mitosis, exacerbating the potential 
for endogenous DNA damage to transform into mutations. Therefore, it has been 
proposed that chronic inflammation in the lower airways is likely to induce 
carcinogenesis, and that inflammatory mediators in these microenvironments enhance 
fine bronchopulmonary stem cells and induce tumor mutation, proliferation, or 
invasion. 

9.2. Psychological resilience through targeted interventions 
Complex psychological changes can affect patients’ adherence to treatment and 

quality of life, so in order to help patients effectively cope with these challenges, 
medical scholars have proposed psychosocial support based on patients’ needs to cope 
with psychological stress and social needs. In general, psychosocial support 
encompasses cognitive and behavioral therapies, emotional regulation techniques, 
family therapy, social support network building and other aspects, and is widely used 
in the treatment of various chronic diseases, cancer and other long-term diseases. 
Existing studies have shown that psychosocial support can reduce the level of 
emergency hormones and rapidly secrete happy hormones through a bidirectional 
regulation mechanism, which in turn improves the anticancer activity of immune cells, 
reduces the side effects of treatment, and prolongs the patient’s survival time, and at 
the same time, psychosocial support can also help the patient to better adapt to the 
treatment process, which effectively improves the overall treatment effect and the 
quality of life. Psychological distress in COPD-cancer patients creates a treatment 
adherence barrier, with 42% non-adherence in depressed individuals vs. 18% in non-
depressed (p < 0.01). Innovative interventions show significant benefits: 
• CBT: Reduces anxiety by 35% (95% CI: 28%–42%, p < 0.001) through cognitive 

restructuring, with sustained effects observed at 6-month follow-up (5). 
• Mindfulness-based stress reduction (MBSR): Improves depressive symptoms by 

22% (Cohen’s d = 0.67) via amygdala reactivity modulation, particularly 
beneficial in elderly patients (p = 0.01) (10).   

• Opioid-sparing analgesia: Ketamine-assisted therapy alleviates CRF-related 
depression by 18% (p < 0.05), possibly through NMDA receptor antagonism (9). 
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These interventions demonstrate broader systemic effects: CBT-treated patients 
show 22% higher chemotherapeutic completion rates and 31% improved quality of 
life (EORTC QLQ-C30: 58.9 vs. 42.6, p < 0.001) (4). Notably, digital therapeutics 
(smartphone-based behavioral activation apps) achieve comparable efficacy with 80% 
patient engagement rates (11). 

9.3. Personalized medicine in chemotherapy dosing  
Biomarker-guided protocols optimize treatment safety: 

• IL-6-guided dosing: Maintains 5-FU efficacy while reducing neutropenia risk by 
27% (grade ≥ 3: 18% vs. 31%, p < 0.05) (3). 

• FEV1/FVC ratio monitoring: Patients with < 0.70 ratio require a 38% dose 
reduction, balancing efficacy and toxicity (4). 

• AI-driven risk prediction: Machine learning models incorporating IL-6, FEV1, 
and tumor stage achieve 89% accuracy in predicting chemotherapy intolerance 
(AUC: 0.89, p < 0.001) (7). 

10. Future directions  

Emerging technologies promise transformative care for COPD-cancer patients 
through three converging innovations: 

Machine learning models integrating genomic (DNA methylation patterns), 
proteomic (circulating tumor cells), and clinical data (FEV1/FVC ratio, IL-6 levels) 
achieve 89% accuracy in identifying patients at high risk of chemotherapy intolerance 
(AUC: 0.89, p < 0.001). These models predict treatment-related complications 30 days 
earlier than conventional methods, enabling preemptive dose adjustments and 
pulmonary rehabilitation referrals (7). 

Wearable biosensors (e.g., FibroScan-derived elastance measurements, SpO2 
trend analysis) provide real-time monitoring of respiratory dynamics. A 2023 
multicenter trial demonstrated that this approach reduces hospital readmissions by 
42% and improves treatment adherence by 28% through automated alerts for 
exacerbations and remote pulmonary rehabilitation sessions (6). Integration with 
electronic health records enables dynamic adjustment of care plans based on 6MWD 
progression and DLCO fluctuations. 

Novel compounds targeting COPD-associated senescent cells (e.g., navitoclax, 
quercetin derivatives) show promise in reversing fibrotic remodeling. Preclinical 
studies demonstrate a 50% reduction in collagen deposition and a 30% improvement 
in gas exchange efficiency in animal models of COPD-induced lung injury (12). Early-
phase trials in humans report 22% faster recovery from chemotherapy-induced 
pneumonitis compared to placebo controls (p = 0.02) (11). 

These technologies collectively address critical gaps in current care by enabling 
proactive risk management, personalized rehabilitation, and targeted therapeutic 
interventions. 

11. Conclusion 

COPD exerts multifaceted impacts on oncological outcomes through 
inflammatory crosstalk and systemic dysregulation. Chronic obstructive pulmonary 
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disease activates NF-κB signaling pathways, promoting IL-6 and TNF-α release that 
synergizes with tumor microenvironment cytokines to accelerate angiogenesis and 
chemoresistance (1). This creates a vicious cycle where impaired lung function (FEV1 
< 50% predicted) correlates with 38% higher chemotherapy dose reductions and 2.1-
fold increased pneumonia risk (3). 
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