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Purpose: The prognostic value of tumor location in pulmonary adenocarcinoma (ADC) is con-

troversial. We compared the prognosis and relevant data between central-type ADC (CT-ADC) 

and peripheral-type ADC (PT-ADC) in order to identify the reasons for the different outcomes 

between them and to improve the treatment strategy and prognosis of these two types.

Patients and methods: Data of 256 patients with pathologically diagnosed ADC were retro-

spectively reviewed. The prognostic factors for disease-free survival (DFS), progression-free sur-

vival (PFS), and overall survival (OS) were analyzed using univariate and multivariate analyses.

Results: A total of 124 and 132 patients had CT-ADC and PT-ADC, respectively. CT-ADC 

was associated with an earlier age, poorer Karnofsky Performance Status (KPS), higher rates 

of advanced stage, bone metastasis, contralateral pulmonary metastasis, and pleural effusion. 

Besides, CT-ADC showed a trend toward lower rate of EGFR mutation. Patients with CT-ADC 

had a significantly shorter PFS/DFS and OS than did those with PT-ADC. Multivariate analysis 

revealed that advanced stage, central-type location, EGFR wild-type, no surgery, presence of 

COPD, and interstitial lung disease (ILD) were independent poor prognostic factors for OS. The 

rate of surgery was significantly lower in patients with CT-ADC. Among patients with ILD or 

COPD, OS is shorter in patients with central- than peripheral-type tumors.

Conclusion: CT-ADC is associated with poorer survival than PT-ADC and the lower rate of 

surgery in patients with CT-ADC is an important reason for this. Tumor location of pulmonary 

ADC plays a critical role in predicting prognosis and choosing therapeutic strategies.

Keywords: lung cancer, EGFR, surgery, clinical stage, comorbidity

Introduction
Non-small-cell lung cancer (NSCLC) accounts for >80% of all lung cancers. Pul-

monary adenocarcinoma (ADC) and squamous cell carcinoma (SQCC) are the most 

frequent histological subtypes, accounting for 40%–60% and 30% of NSCLC cases, 

respectively.1–3 Furthermore, the proportion of ADC has been rising dramatically in the 

past few years because of decreased smoking behavior.2–4 For early-stage ADC, surgi-

cal resection is preferred. And for advanced-stage or inoperable ADC, chemotherapy 

with or without radiation therapy is the main therapeutic strategy. Besides, with the 

development of molecular target therapy, patients with EGFR mutations can benefit 

more from tyrosine kinase inhibitors.

Lung cancer can also be subgrouped into central and peripheral types according 

to the location of the primary tumor. ADC has long been believed to be peripheral-

type (PT-ADC) mainly. However, recent studies have found that the incidence rate of 
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central-type ADC (CT-ADC) has been increasing, and the 

prognostic value of tumor location in ADC is controversial.5–8 

The majority of these studies supported the conclusion that 

central location was associated with a high incidence of 

lymph node involvement and a poor prognosis.5–7 But another 

study reported a better clinical outcome in patients with 

CT-ADC.8 However, no information regarding EGFR status 

and treatment is available, though the therapeutic strategy 

is an important prognostic factor. On the other hand, as two 

common comorbidities of lung cancer, COPD and intersti-

tial lung disease (ILD) are associated with oncogenesis and 

shorter survival in patients with NSCLC.9–15 Besides, the 

prevalence of ILD is lower in central- than in peripheral- 

type lung cancer,16–18 whereas the prevalence of COPD is 

higher in central-type lung cancer.19 But SQCC is the most 

frequent histological type in patients with ILD or COPD.10,16 

Whether the incidences of these comorbidities differ between 

CT-ADC and PT-ADC and their impacts on survival have 

remained unclear.

The prognostic value of tumor location in ADC is contro-

versial. And the factors leading to different prognosis between 

CT-ADC and PT-ADC are unclear. So in the present study, we 

compared the clinical characteristics, laboratory data, EGFR 

status, incidences of ILD and COPD, treatment  strategy, 

response and survival between CT-ADC and PT-ADC in order 

to identify the reasons for the different outcomes between 

them and to improve the treatment strategy and prognosis 

of these two types.

Patients and methods
Patients
This study was approved by the Institutional Review Board 

of Shandong Cancer Hospital and conformed to Declara-

tion of Helsinki. The number of approval document was 

20161005. All patients provided informed consent. The 

patient consent was written informed consent. The study 

outcomes would not affect the future management of the 

patients. We retrospectively reviewed the medical records of 

all patients with pathologically confirmed primary pulmo-

nary ADC who presented to Shandong Cancer Hospital from 

July 2014 to September 2016. All patients had a computed 

tomographic scan of the chest, fiberoptic bronchoscopy 

examination, spirometry test, and EGFR status test before 

receiving any treatment. The relevant clinical and labora-

tory data were collected from their medical records. The 

median follow-up period was 23.9 months (95% CI: 22.0 

–25.8 months).

Definition of tumor location
Based on previous studies,5,20,21 primary tumors involving seg-

mental and/or lobar bronchus were considered to be central 

and any tumor not meeting this criterion was considered to 

be peripheral. The location of the primary tumor was defined 

by fiberoptic bronchoscopy.

Diagnosis of COPD and ilD
The diagnosis of COPD was based on Global Strategy for the 

Diagnosis, Management, and Prevention of Chronic Obstruc-

tive Pulmonary Disease.22 A post-bronchodilator FEV1/

FVC <0.70 confirmed the diagnosis of COPD in patients 

with predisposing risks and appropriate symptoms, such as 

dyspnoea, chronic cough, or sputum production.

According to the American Thoracic Society/European 

Respiratory Society/Japanese Respiratory Society/Latin 

American Thoracic Association statement,23 ILD was clas-

sified into ILD with a usual interstitial pneumonia (UIP) pat-

tern, ILD with a possible UIP pattern, and ILD inconsistent 

with a UIP pattern. ILD with a UIP pattern was defined as 

having all of the following characteristics: subpleural and 

basal predominance, reticular abnormality, and honeycomb-

ing with or without traction bronchiectasis. The case was 

classified as a possible UIP pattern if the patient had the 

above characteristics except honeycombing.

statistical analysis
Statistical analysis was performed using SPSS software (ver-

sion 22.0). We analyzed the distribution of continuous data by 

Kolmogorov–Smirnov test and found that they were all non-nor-

mally distributed. The continuous data were reported as median 

and range and compared between patients by Mann–Whitney U 

test in our study. Comparison of proportions of the categorical 

data was analyzed by χ2 or Fisher’s exact test if appropriate. 

Treatment response was determined by RECIST 1.1 criteria. 

Disease-free survival (DFS) was defined as the time between 

the date of tumor resection and the date of first known local or 

distant recurrence. Progression-free survival (PFS) was defined 

as the time between the start of active treatment except surgery 

and date of disease progression or death. Overall survival (OS) 

was defined as the time between the date of diagnosis and date 

of death from any cause. PFS and OS curves were constructed 

by the Kaplan–Meier method. Differences in survival were 

compared using the log-rank test for univariate analysis. And 

Cox-proportional hazards regression (forward likelihood ratio 

model) was performed for multivariate analysis. A two-sided 

P<0.05 was considered statistically significant.
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Results
Patient characteristics
There were 256 patients with pathologically confirmed pul-

monary ADC included in our study. A total of 124 patients 

Table 1 Relevant clinical and laboratory features

 All, N=256 Central,  
N=124 (48.4%)

Peripheral,  
N=132 (51.6%)

P-value

Age, years (range) 58 (32–77) 55 (32–77) 60 (37–77) 0.001
Gender    0.28

Male 108 (42.2%) 48 (38.7%) 60 (45.5%)  
Female 148 (57.8%) 76 (61.3%) 72 (54.5%)  
KPs 90 (60–100) 90 (70–95) 90 (60–100) 0.002

Smoking status     
never 179 (69.9%) 92 (74.2%) 87 (65.9%) 0.15
ever 77 (30.1%) 32 (25.8%) 45 (34.1%)  
Cigarette index 600 (200–2000) 600 (400–1200) 600 (200–2000) 0.69

Clinical stage    <0.001
i 40 (15.6%) 8 (6.5%) 32 (24.2%)  
ii 7 (2.7%) 6 (4.8%) 1 (0.8%)  
iiia 56 (21.9%) 24 (19.3%) 32 (24.2%)  
iiiB + iiiC 15 (5.9%) 10 (8.1%) 5 (3.8%)  
iV 138 (53.9%) 76 (61.3%) 62 (47.0%)  

Distal metastasis     
Brain 53 (20.7%) 31 (39.1%) 22 (16.7%) 0.10
Bone 68 (26.6%) 44 (35.5%) 24 (18.2%) 0.002
liver 28 (10.9%) 16 (12.9%) 12 (9.1%) 0.33
Others 36 (14.1%) 16 (12.9%) 20 (15.2%) 0.61

EGFR status     
Wild-type 124 (48.4%) 68 (54.8%) 56 (42.4%) 0.06
Mutant-type 132 (51.6%) 56 (45.2%) 76 (57.6%)  
21 l858R 75 (56.8%) 28 (50.0%) 47 (61.9%) 0.14
19 del 52 (39.4%) 24 (42.9%) 28 (36.8%)  
Others 5 (3.8%) 4 (7.1%) 1 (1.3%)  
Cea (ng/ml), n=243 6.70 (0.50–709.30) 8.11 (0.50–595.20) 5.12 (0.89–709.30) 0.07

lDh (U/l), n=243 188 (107–1996) 191 (107–1996) 186 (111–477) 0.07

lMR, n=254 3.15 (0.77–13.71) 2.97 (1.31–13.71) 3.64 (0.77–8.58) 0.006
Contralateral pulmonary metastasis    0.001

no 185 (72.3%) 78 (62.9%) 107 (81.1%)  
Yes 71 (27.7%) 46 (37.1%) 25 (18.9%)  

Visceral pleural nodule    0.71
no 158 (61.7%) 78 (62.9%) 80 (60.6%)  
Yes 98 (38.3%) 46 (37.1%) 52 (39.4%)  

Interlobar pleural nodule    0.10
no 201 (78.5%) 92 (74.2%) 109 (82.6%)  
Yes 55 (21.5%) 32 (25.8%) 23 (17.4%)  

Pleural effusion    <0.001
no 187 (73.0%) 69 (55.6%) 118 (89.4%)  
Yes 69 (27.0%) 55 (44.4%) 14 (10.6%)  

COPD    0.53
no 228 (89.1%) 112 (90.3%) 116 (87.9%)  
Yes 28 (10.9%) 12 (9.7%) 16 (12.1%)  

ILD    0.76
no 188 (73.4%) 90 (72.6%) 98 (74.2%)  
Yes 68 (26.6%) 34 (27.4%) 34 (25.8%)  

Abbreviations: Cea, carcino-embryonic antigen; ilD, interstitial lung disease;  lDh, lactate dehydrogenase; lMR, lymphocyte–monocyte ratio; KPs, Karnofsky Performance 
status.

(48.4%) had central-type tumor and 132 patients (51.6%) 

had peripheral-type tumor. Relevant clinical and laboratory 

characteristics are presented in Table 1. CT-ADC was asso-

ciated with an earlier age (P=0.001) and poorer Karnofsky 
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Performance Status (KPS) (P=0.002). More importantly, 

central-type patients presented with higher rates of advanced 

stage (P<0.001), bone metastasis (P=0.002), contralateral 

pulmonary metastasis (P=0.001), pleural effusion (P<0.001), 

and lower lymphocyte–monocyte ratio (LMR) (P=0.006). CT-

ADC showed a trend toward lower rate of EGFR mutation 

compared to PT-ADC, though the difference did not reach 

statistical significance (P=0.06). It indicated that CT-ADC 

presented with more malignant clinical characteristics.

Treatment with and response of CT-aDC 
and PT-aDC
All patients included in our study received active treatment 

(Table 2). The rate of surgery was significantly higher in 

patients with PT-ADC than CT-ADC (53.0% and 21.0%, 

respectively, P<0.001). Limited to patients with operable 

stages (I–IIIA), the surgical rate was also higher in PT-

ADC patients (P=0.002). The rates of patients receiving 

chemoradiotherapy and target therapy were similar between 

patients with CT-ADC and PT-ADC. Also, the response rate 

to chemotherapy with or without radiotherapy was similar 

between patients with CT-ADC and peripheral-type ADC 

(49.3% and 40.0% respectively, P=0.31).

Prognosis of CT-aDC and PT-aDC
The 2-year PFS rate of all patients was 29.4% (95% CI: 

23.1%–35.7%) and the 2-year OS rate was 62.0% (95% 

CI: 55.7%–68.3%). The 2-year PFS rates of CT-ADC and 

PT-ADC patients were 17.6% (95% CI: 10.0%–25.2%) and 

41.8% (95% CI: 32.6%–51.0%), respectively. And the 2-year 

OS rates of CT-ADC and PT-ADC patients were 49.1% (95% 

CI: 39.3%–58.9%) and 73.0% (95% CI: 65.2%–80.8%), 

Table 2 Treatment and response to first-line chemotherapy with or without radiotherapy

 All Central Peripheral P-value

First-line treatment     
surgery 96 26 70 <0.001
surgery (i–iiia) 82 24 58 0.002
Chemotherapy 96 60 36 <0.001
Chemoradiotherapy 23 9 14 0.35
neoadjuvant chemotherapy 16 14 2 0.001
egFR-TKi 25 15 10 0.22
Response to chemotherapy with or without radiotherapy n=119 n=69 n=50  

CR + PR 54 34 20  
sD 46 26 20  
PD 19 9 10  
Objective response rate 45.4% 49.3% 40.0% 0.31
Disease control rate 84.0% 87.0% 80.0% 0.31

Abbreviations: CR, complete response; PD, progressive disease; PR, partial response; sD, stable disease; TKi, tyrosine kinase inhibitor.

respectively. Univariate analysis showed that a poor KPS 

(P=0.005), advanced stage (P<0.001), central-type loca-

tion (P<0.001), EGFR wild-type (P<0.001), low LMR 

(P=0.04), no surgery (P<0.001), presence of contralateral 

pulmonary metastasis (P=0.04), interlobar pleural metasta-

sis (P=0.008), pleural effusion (P<0.001), COPD (P=0.02), 

and ILD (P<0.001) were associated with poor OS (Table 

3). Multivariate analysis revealed that advanced stage (HR 

=2.14 [1.01–4.51], P=0.046), central-type location (HR =2.14 

[1.01–4.51], P=0.002), EGFR wild-type (HR =0.20 [0.12–

0.32], P<0.001), no surgery (HR =0.36 [0.16–0.79], P=0.01), 

presence of COPD (HR =1.83 [1.00–3.32], P=0.048), and 

ILD (HR =2.43[1.55–3.81], P<0.001) were independent 

poor prognostic factors for OS (Table 3). Besides, advanced 

stage (HR =2.80 [1.92–4.80], P<0.001), central-type loca-

tion (HR =0.67 [0.48–0.94], P=0.02), EGFR wild-type (HR 

=0.71 [0.51–1.00], P=0.049), and presence of ILD (HR =1.87 

[1.29–2.70], P=0.001) were independent poor prognostic 

indicators for PFS/DFS (Table 3). The OS curves of patients 

with central- and peripheral-type tumors are presented in 

Figure 1A (P<0.001).

To clarify the predictive effects of tumor location and 

stage, we classified all patients into four groups as CT-ADC 

and early stage (stages I–III); CT-ADC and advanced stage 

(stage IV); PT-ADC and early stage (stages I–III); and PT-

ADC and advanced stage (stage IV). Patients with PT-ADC 

and early stages had best prognosis, and patients with CT-

ADC and advanced stages showed the poorest prognosis 

(Figure 1B, C; median PFS/DFS, 890 and 225 days, respec-

tively, P<0.001; median OS, not reached [NR] and 518 days, 

respectively, P<0.001). However, the prognosis of patients 

with CT-ADC and early stages was not significantly different 
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Figure 1 Kaplan–Meier curves of (A) overall survival in patients with pulmonary adenocarcinoma according to tumor location, (B) PFs/DFs in patients with pulmonary 
adenocarcinoma according to tumor location and clinical stage, and (C) overall survival in patients with pulmonary adenocarcinoma according to tumor location and clinical 
stage. 
Abbreviations: DFs, disease-free survival, PFs, progression-free survival; CT-aDC, central-type aDC; PT-aDC, peripheral-type aDC.
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from those with PT-ADC and advanced stages (Figure 1B, C; 

median PFS/DFS, 488 and 399 days, respectively, P=0.22; 

median OS, NR and 826 days, respectively, P=0.11). This 

indicated that the prognostic value of tumor location was as 

critical as that of clinical stage.

To clarify the effect of surgery in patients’ outcomes with 

CT-ADC and PT-ADC, we analyzed OS in patients who under-

went surgery and who did not. Limited to patients who did not 

have surgical resections, the superiority of OS and PFS for 

patients with PT-ADC disappeared (OS: Figure 2A, P=0.23; 

PFS: Figure 2B, P=0.76). Similarly, limited to patients who 

underwent surgery, there was no survival difference between 

patients with central- and peripheral-type tumors (Figure 2C, 

P=0.26), whereas the difference in DFS still remained (Figure 

2D; median DFS, 487 and 890 days, respectively, P=0.01). 

This indicated that surgery was an important reason for the 

shorter survival of patients with CT-ADC.

survival of patients with ilD or COPD
Although the presence of ILD or COPD did not significantly 

differ between patients with CT-ADC and PT-ADC (Table 1), 

Figure 2 Kaplan–Meier curves of (A) overall survival in patients without surgery according to tumor location, (B) progression-free survival in patients without surgery 
according to tumor location, (C) overall survival in patients with surgery according to tumor location, and (D) disease-free survival in patients with surgery according to 
tumor location.
Abbreviations: CT-aDC, central-type aDC; PT-aDC, peripheral-type aDC.
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they were the independent prognostic factors for poor survival 

(Table 3). Furthermore, coexistence of ILD and COPD was 

associated with even shorter OS (Figure 3A; median, NR, 

601 and 203 days in COPD only, ILD only, and coexistence 

of ILD and COPD, respectively, P<0.05). In patients without 

ILD, the survival of central-type patients did not significantly 

differ from that of peripheral-type patients (Figure 3B; 

P=0.17). However, in patients with ILD, OS was much longer 

in patients with peripheral- than central-type tumors (Figure 

3C; P=0.01). Similar results can be drawn in the patients with 

or without COPD (Figure 3D, E).

Discussion
The present study revealed that the incidence of CT-ADC 

was comparable with that of PT-ADC. More importantly, 

we demonstrated that patients with CT-ADC presented with 

higher rates of advanced stage and more malignant clinical 

characteristics. And central location was an independent 

prognostic factor for poor survival. Besides, the rate of surgi-

cal resection was lower in patients with CT-ADC, which was 

one of the reasons for their shorter survival. Lastly, though 
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the incidence rates of COPD or ILD were similar between 

patients with CT-ADC and PT-ADC, OS was shorter in 

patients with central- than peripheral-type tumors in patients 

with comorbidities. Our study suggests that elevated rate of 

surgery might improve the survival of CT-ADC. And patients 

with coexisting CT-ADC and ILD/COPD showed poorer 

prognosis and might need more care.

Few studies have investigated the prognostic value of pri-

mary tumor location in patients with ADC5–8 but their results 

are controversial. The study by Ito et al8 revealed that central 

location was an indicator for better survival in pN2 NSCLC 

cases. But other studies showed that CT-ADC was associated 

with more lymph node involvement, advanced stage, and a 

poor prognosis,5–7 which was consistent with the results of our 

study. Different inclusion criterion and definition of tumor loca-

tion might be the reasons for such contrasting results. In our 

study, patients with CT-ADC presented with more malignant 

clinical characteristics, such as bone metastasis, contralateral 

pulmonary metastasis, pleural effusion, and lower  lymphocyte–

monocyte ratio. Furthermore, our study revealed that the central 

location was a stage-independent prognostic factor for patients 

with ADC. And the survival of patients with CT-ADC and early 

stages was not significantly different from those with PT-ADC 

and advanced stages, which indicates that the prognostic value 

of tumor location is as important as clinical stage.

Most importantly, the present study is the first to compare 

the treatment with and treatment response between CT-ADC 

and PT-ADC. Our study showed that surgical resection was 

more frequently chosen for PT-ADC than CT-ADC. And 

when we classified patients according to therapeutic strate-

gies, the superiority of OS for patients with PT-ADC disap-

peared both in surgery and in non-surgery groups. Together 

with the result that surgery was an independent prognostic 

factor for better survival, the low rate of surgery in patients 

with CT-ADC is a critical reason for their poor progno-

sis. There are two potential reasons for this phenomenon. 

First, patients with CT-ADC presented with higher rates of 

advanced stage, bone metastasis, contralateral pulmonary 

metastasis, and pleural effusion, which limited the utilization 

of surgery. Second, the operation difficulty and risk increase 

with central location since the tumors usually abut primary 

bronchus, great vessels, or pericardium. Although no infor-

mation has been provided about surgical resection techniques 

in the current study, a previous report24 revealed that there 

were more patients with central NSCLC in the open surgery 

group than in the video-assisted thoracic surgery group 

Figure 3 Kaplan–Meier curves of overall survival in patients (A) with pulmonary adenocarcinoma according to comorbidities, (B) without ilD according to tumor location, 
(C) with ilD according to tumor location, (D) without COPD according to tumor location, and (E) with COPD according to tumor location. 
Abbreviations: ilD, interstitial lung disease; CT-aDC, central-type aDC; PT-aDC, peripheral-type aDC.
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(24.1% vs 4.5%). But with the improvement of thoracoscopic 

bronchial sleeve resection,25,26 the rate of surgery in patients 

with central-type tumors might increase in the future so as to 

prolong their survival. In accordance with the study by Sun et 

al,5 DFS was shorter in patients with CT-ADC in our study. 

And this indicates that tumor location should be considered 

as an important factor for choosing adjuvant chemotherapy 

or radiotherapy. As another significant prognostic factor, the 

rate of advanced stage was higher in central-type patients. 

Although the reason for this is unclear, peripheral tumors 

might be more easily discovered by routine medical exami-

nation techniques, whereas central-type tumors may often 

be diagnosed at a late stage and accompanied with lymph 

node metastases.5,6,21 Another possibility is that peripheral-

type tumors generally have a more slow growth pattern. A 

relatively longer period might be permitted for detection of 

PT-ADC at an early stage.21

ILD and COPD are two common comorbidities of lung 

cancer. Their relationships with oncogenesis and shorter 

survival in patients with NSCLC are well known.9–15 How-

ever, evidence on the comparison of comorbidities between 

CT-ADC and PT-ADC is lacking. In the current study, we 

compared the incidences of ILD/COPD and evaluated their 

impacts on long-term survival of patients with CT-ADC and 

PT-ADC. But unlike previous studies,16–19 the incidences of 

ILD/COPD did not significantly differ between patients with 

CT-ADC and PT-ADC. The reason for this discrepancy is not 

certain, but there is a possibility that our study focused only 

on pulmonary ADC, whereas the previous studies included 

all histological types of lung cancer, and SQCC was the most 

common one. The study by Lim et al19 revealed that SQCC 

accounted for 50.0% in patients with COPD, whereas ADC 

accounted for 69.1% in patients without COPD. Another 

study13 associated with ILD revealed that 46.3% SQCC 

patients were presented with ILD but the proportion in ADC 

patients was only 14%. Besides, smoking behavior is strongly 

associated with the incidences of ILD and COPD27,28 as well 

as the distribution of histological types of lung cancer.29 In 

our study, only 30% patients with ADC were smokers. So 

the relatively low smoking rate is another possibility for 

such discrepancy. Despite the fact that the incidences of 

ILD/COPD did not significantly differ between patients 

with CT-ADC and PT-ADC, both of them were independent 

prognostic factors for poor survival, which was also reported 

in previous studies.9–15 It is interesting to note that in patients 

with ILD or COPD, OS was much longer in patients with 

peripheral- than central-type tumors, though such differ-

ence was not seen in patients without comorbidities. These 

results suggest that compared to patients with PT-ADC, 

patients with CT-ADC may be affected more from ILD or 

COPD and need more active treatment for these comorbidi-

ties to improve the prognosis. The chronic airflow limitation 

that characterizes COPD is caused by a mixture of small 

airway disease and parenchymal destruction.22 Meanwhile, 

ILD is defined as a specific form of chronic, progressive 

fibrosing interstitial pneumonia of unknown cause, and 

its histopathologic changes often affect the subpleural and 

paraseptal parenchyma most severely.23 Both COPD and ILD 

are characterized by dyspnea and poor pulmonary function. 

The tumors are located in segmental and/or lobar bronchus 

in patients with CT-ADC, which may worsen the ventilation 

and exacerbate respiratory symptoms and airflow limitation 

of COPD and ILD.

The response rate to chemotherapy with or without 

radiotherapy was similar between patients with CT-ADC 

and PT-ADC, suggesting that it is not necessary to change 

the treatment selection. The EGFR mutation rate of patients 

with pulmonary ADC was 51.6% in our study and the result 

was similar with that of PIONEER study.30 It is intriguing 

that though there was no statistical difference, patients with 

CT-ADC seemed to have lower EGFR mutation rate than 

those with PT-ADC. Together with the result that EGFR 

status was an independent prognostic factor in our study, the 

lower EGFR mutation rate of patients with CT-ADC may be 

another important reason for their poor prognosis. A possible 

explanation is that patients with EGFR mutation can benefit 

more from first- or second-line EGFR-TKI.31,32 But in our 

study, there were only 19% patients with EGFR mutation 

receiving EGFR-TKI as the first-line therapy and the subse-

quent therapy for other patients was unknown. In the future 

study, we will focus on patients treated with EGFR-TKI as 

first- or second-line therapy to investigate the prognosis of 

patients with CT-ADC and PT-ADC. Besides, EGFR plays a 

critical role in the pathogenesis and progression of multiple 

carcinomas including NSCLC.33,34 And EGFR mutant mice 

displayed defective lung branching morphogenesis and defi-

cient alveolization and septation.34 The tendency of different 

EGFR mutation rates suggests that CT-ADC and PT-ADC 

may have different oncogenic mechanisms. The relationship 

between EGFR mutation and variant tumor locations should 

be confirmed by further studies.

Our study has several limitations. First, this was a ret-

rospective study and we only included a small cohort. A 

prospective study and bigger cohort are desirable to further 

compare central and peripheral pulmonary ADC. Second, 

the tumor location was determined by radiological and 
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 bronchoscopic findings. It is possible that the pathological 

location is different. We excluded patients with an uncertain 

tumor location from our study to minimize such errors.

Conclusion
This is the first report to compare EGFR status, incidences 

of ILD and COPD, and treatment with and response between 

CT-ADC and PT-ADC. Tumor location plays a critical role in 

predicting prognosis and choosing therapeutic strategies. CT-

ADC presents with more malignant clinical characteristics 

and poorer survival than PT-ADC. The lower rate of surgical 

resection in patients with CT-ADC is an important reason for 

their poorer prognosis, and elevated rate of surgery might 

improve the survival of CT-ADC patients. Coexistence of 

CT-ADC and ILD/COPD is associated with poorer progno-

sis, and patients with such condition might need more care.
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