

    










        
        
        












    
        
		    
                
                    
                

                

			    
                    
                        
                    

			    

                
                    

      
	
	
Chronic Obstructive Pulmonary Diseases:Journal of the COPD Foundation®


Editor in Chief: Mark T. Dransfield, MD


	Editors:
	Jessica Bon, MD, MS
	M. Bradley Drummond, MD, MHS
	Maria Rosa Faner, PhD



 	Ken Kunisaki, MD, MS
	Fanny Wai San Ko, MD
	Noel “Gerry” McElvaney, MD, DSc



 	Valerie Press, MD, MPH
	Nirupama Putcha, MD, MHS
	Laura Spece, MD, MSc




Editors:


	Jessica Bon, MD, MS
	M. Bradley Drummond, MD, MHS
	Maria Rosa Faner, PhD



 	Ken Kunisaki, MD, MS
	Fanny Wai San Ko, MD
	Noel “Gerry” McElvaney, MD, DSc



 	Valerie Press, MD, MPH
	Nirupama Putcha, MD, MHS
	Laura Spece, MD, MSc






Editors:


	Jessica Bon, MD, MS
	M. Bradley Drummond, MD, MHS



 	Maria Rosa Faner, PhD
	Ken Kunisaki, MD, MS



 	Fanny Wai San Ko, MD
	Noel “Gerry” McElvaney, MD, DSc



 	Valerie Press, MD, MPH
	Nirupama Putcha, MD, MHS



 	Laura Spece, MD, MSc

















                

                

            

            
                
			        
				        	Menu


			        

                    

		        

                

                
                    
    	
		
			Current Issue
		
	
	
		
			Editorial Board
		
	
	
		
			All Issues
		
            
			    	
		
			Latest Issue
		
	
	
		
			Articles In Press
		
	
	
		
			Plain Language Summary
		
	
	
		
			Past Issues
		
	


            

		
	
	
		
			Free Subscription
		
	
	
		
			Submit a Manuscript
		
	






                    

                

            
        

        
            
                
                    
                        
    
    
    
        
        
    
         





                                  
                    

                

            

        
    
   
    
        
            
		        
                
                  Home > 

                
            

		

        

        
            
                
                    


  
	



    

    

    Return to Current Issue | 


    RSS Options 
    
		
			
	











    
        
            
                















                    
                    
                

                
                

                
                    

                    Original Research

                    


                    
                        Current-Smoking-Related COPD or COPD With Acute Exacerbation is Associated With Poorer Survival Following Oral Cavity Squamous Cell Carcinoma Surgery

                    

                    


                    
                        Jiaqiang Zhang, MD, PhD1* Wei-Chun Lin, MD2* Kuo-Chin Chiu, MD3 Szu-Yuan Wu, MD, MPH, PhD4,5,6,7,8,9

*These authors have contributed equally to this study (coauthors).


                    

                    

                    
                    
                        	Author Affiliations | 
	Correspondence | 
	Abstract | 
	Citation | 
	Keywords | 
	Plain Language Summary | 
	PDF


                        
                            Author Affiliations

                            	Department of Anesthesiology and Perioperative Medicine, Henan Provincial People's Hospital, People's Hospital of Zhengzhou University, Zhengzhou, Henan, China
	Division of Chest, Department of Internal Medicine, Lo-Hsu Medical Foundation, Lotung Poh-Ai Hospital, Yilan, Taiwan
	Department of Food Nutrition and Health Biotechnology, College of Medical and Health Science, Asia University, Taichung, Taiwan
	Big Data Center, Lo-Hsu Medical Foundation, Lotung Poh-Ai Hospital, Yilan, Taiwan
	Division of Radiation Oncology, Lo-Hsu Medical Foundation, Lotung Poh-Ai Hospital, Yilan, Taiwan
	Department of Healthcare Administration, College of Medical and Health Science, Asia University, Taichung, Taiwan
	Cancer Center, Lo-Hsu Medical Foundation, Lotung Poh-Ai Hospital, Yilan, Taiwan
	Graduate Institute of Business Administration, Fu Jen Catholic University, Taipei, Taiwan
	Centers for Regional Anesthesia and Pain Medicine, Taipei Municipal Wan Fang Hospital, Taipei Medical University, Taipei, Taiwan



                        

                        
                            Address correspondence to:

                            Szu-Yuan Wu, MD, MPH, PhD & Kuo-Chin Chiu, MD

No. 83, Nanchang St.

Luodong Township

Yilan County 265, Taiwan

Email: szuyuanwu5399@gmail.com


                            
                        

                        
                            Abstract

                            Background: The survival effect of smoking-related chronic obstructive pulmonary disease (COPD) and COPD with acute exacerbation (COPDAE) before surgery on patients with oral cavity squamous cell carcinoma (OCSCC) is unclear.


Methods: Using the Taiwan Cancer Registry Database, we enrolled patients with OCSCC (pathologic stages I–IVB) receiving surgery. The Cox proportional hazards model was used to analyze all-cause mortality. We categorized the patients into 2 groups by using propensity score matching based on the pre-existing COPD status (≤1 year before surgery) to compare overall survival outcomes: Group 1 (never smokers without COPD) and Group 2 (current smokers with COPD).


Results: In multivariate Cox regression analyses, the adjusted hazard ratio (aHR; 95% confidence interval [CI]) of all-cause mortality in Group 2 compared with Group 1 was 1.07 (1.02–1.16, P = 0.041). The aHR (95% CIs) of all-cause mortality for ≥1 hospitalizations for COPDAE within 1 year before surgery for patients with OCSCC was 1.31 (1.02–1.64; P = 0.011) compared with no COPDAE in patients with OCSCC receiving surgery. Among patients with OCSCC undergoing curative surgery, current smokers with smoking-related COPD demonstrated poorer survival outcomes than did nonsmokers without COPD, for both OCSCC death and all-cause mortality. Hospitalization for COPDAE within 1 year before surgery was found to be an independent risk factor for overall survival in these patients with OCSCC.


Conclusion: Prevention of COPD progression to COPDAE may lead to an increase in overall survival in patients with OCSCC receiving curative surgery.
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                                Introduction


Oral cavity squamous cell carcinoma (OCSCC) is a type of head and neck squamous cell carcinoma (HNSCC) and includes tumors that originate in the lip, lower alveolar ridge, upper alveolar ridge, retromolar trigone, hard palate, oral tongue, floor of the mouth, and buccal mucosa.1 HNSCC is endemic in Asia, particularly in Taiwan and India.2-4 In Taiwan, more than 80% of HNSCC originates in the oral cavity rather than in the oropharynx.2-10 The distribution of HNSCC in Taiwan is distinct from that in other countries where most HNSCCs are oropharyngeal squamous cell carcinomas.11-13 For young or older patients with early or advanced OCSCC, surgery, rather than definitive radiotherapy or concurrent chemoradiotherapy (CCRT), is considered the first option.10,14-24 Because surgery is the primary treatment for OCSCC,10,14-19 understanding the prognostic factors of overall survival before surgery is imperative and valuable for establishing health policy and improving overall survival.


Smoking is the principal risk factor of OCSCC25 and chronic obstructive pulmonary disease (COPD).26-28 Current smoking status is also the primary risk factor for COPD with acute exacerbation (COPDAE).29,30 Thus, pre-existing COPD and current smoking status are highly prevalent in patients with OCSCC.25,31 Smoking32-39 and overwhelming comorbidity such as COPD20-24 are independently associated with poorer survival in patients with cancer as well as greater resistance to cancer treatments such as radiotherapy or CCRT. Surgical complications or perioperative risk of morbidity and mortality also increase in patients with cancer because of current smoking status or COPD.20-24,40 Hospitalization of patients with COPDAE occurs in the severe stages of COPD (similar to the Global initiative for chronic Obstructive Lung Disease [GOLD]30 classification groups 3–4),41 which might represent the severity of current-smoking-related COPD and could be straightforwardly used as an obvious predictor of overall survival before surgery in patients with OCSCC. However, although surgery is generally recommended as the initial therapy for early or locally advanced OCSCC,10,14-19 unclear risk factors of mortality, including current smoking status and smoking-related COPD, before surgery still remain in patients with OCSCC.


Sufficient prognostic factors of overall survival before surgery are lacking. Consequently, establishing the prognostic factors before surgery in patients with OCSCC is crucial and might support preventive medicine in the future. Preclinical and clinical studies have indicated that current-smoking-related COPD or COPDAE might be significant prognostic factors.33,40,42-47 Nevertheless, no clinical data for parallel comparative study exists for never-smoking non-COPD, current-smoking COPD, and hospitalization of patients with COPDAE before surgery for patients with OCSCC. Therefore, we conducted a parallel propensity scores matching (PSM) study to estimate the influence of COPD on overall survival for patients with current-smoking-related COPD and patients with never-smoking non-COPD with OCSCC who underwent surgery.


Patients and Methods


Study Population


We enrolled patients from the Taiwan Cancer Registry Database with a diagnosis of OCSCC between January 1, 2009, and December 31, 2017. The index date was the date of surgery, and the follow-up duration was from the index date to December 31, 2019. The Taiwan Cancer Registry Database contains detailed cancer-related data of patients, including the clinical stage, cigarette smoking habit, treatment modalities, pathologic data, and grade of differentiation.10,48-51 Our protocols were reviewed and approved by the institutional review board of Tzu-Chi Medical Foundation (IRB109-015-B).


Inclusion and Exclusion Criteria


The diagnoses of the enrolled patients were confirmed after reviewing their pathological data, and the patients with newly diagnosed OCSCC were confirmed to have no other cancers or distant metastases. All patents with OCSCC received curative-intent surgery including tumor resection, neck lymph node dissection, or both. Adjuvant treatments such as adjuvant CCRT or adjuvant radiotherapy were guided and performed with adherence to the National Comprehensive Cancer Network (NCCN) guidelines19 depending on risk features such as margin positive finding, pathological tumor (pT) stages, pathological nodal (pN) stages, extranodal extension, lymphovascular invasion, or perineural invasion.19,52 The chemotherapy regimens administered concurrently with radiotherapy in our study were cisplatin-based regimens.52 The patients were included if they received an OCSCC diagnosis and curative-intent surgery, were ≥20 years old, and had a diagnosis of pathologic stage I–IVB OCSCC without metastasis according to the American Joint Committee on Cancer criteria (AJCC).53 Patients were excluded if they had a history of other cancers before the index date, an unknown pathologic stage, missing sex data, missing smoking record, unclear differentiation of tumor grade, or non-squamous-cell carcinoma pathologic type. Patients who had received an adjuvant radiotherapy dose <60 Gy were excluded because this dose is considered insufficient for OCSCC according to the NCCN guidelines.19 All of the radiotherapy techniques were intensity-modulated radiation therapy in the enrolled patients receiving adjuvant radiotherapy. We categorized the enrolled patients into 2 groups on the basis of their current smoking and COPD status to compare all-cause mortality: Group 1 (OCSCC, never smokers without COPD) and Group 2 (OCSCC, current smokers with smoking-related COPD). We also estimated the survival outcome (SO) associated with the severity of smoking-related COPD (frequency of hospitalization for patients with COPDAE with 0 and ≥1 hospitalizations within 1 year before curative-intent surgery) and patients with pathologic stage I–IVB OCSCC. The incidence of comorbidities was scored using the Charlson Comorbidity Index.9,54 Some specific comorbidities associated with COPD death (cardiovascular diseases, hyperlipidemia, hypertension, diabetes, and chronic kidney disease [CKD]) were excluded from the Charlson Comorbidity Index scores to prevent repetitive adjustment in multivariate analysis. Only comorbidities or COPD diagnosis within 12 months before the index date were included; they were coded and classified according to the International Classification of Diseases, 10th Revision, Clinical Modification (ICD-10-CM) codes at the first admission or after ˃2 appearances of a diagnosis code at outpatient visits.


Propensity Score Matching and Covariates


To reduce the effects of potential confounders when all-cause mortality between Groups 1 and 2 were compared, we performed 3:1 PSM with a caliper of 0.2 for the following variables: age, sex, diabetes, hyperlipidemia, CKD, hypertension, cardiovascular diseases, Charlson Comorbidity Index score, grade of differentiation, pT, pN, extranodal extension, lymphovascular invasion, perineural invasion, margin status, adjuvant CCRT, and adjuvant radiotherapy alone. A Cox proportional hazards model was used to regress all-cause mortality on various COPD statuses with a robust sandwich estimator used to account for clustering within matched sets.55 Multivariate Cox regression analyses were performed to calculate HRs to determine whether the factors of distinct COPD status or frequency of hospitalization for patients with COPDAE within 1 year before the index date were potential independent predictors of all-cause mortality. Age, sex, diabetes, hyperlipidemia, CKD, hypertension, cardiovascular diseases, Charlson comorbidity index score, grade of differentiation, pT, pN, extranodal extension, lymphovascular invasion, perineural invasion, margin status, adjuvant CCRT, and adjuvant radiotherapy alone are potential prognostic factors of all-cause death for patients with OCSCC receiving curative surgery; these categories also might be independent prognostic factors of all-cause death with residual imbalance.56,57 Potential confounding factors of OCSCC death or COPD death were controlled for in the PSM (Table 1), and all-cause mortality was the primary endpoint in both groups. COPD death and OCSCC death were also estimated according to the Cause of Death database (Table 1). After well-matched PSM, the actual real-world data would indicate the survival impact of COPD and COPDAE within 1 year before OCSCC surgery for all-cause death, COPD death, and OCSCC death for patients with OCSCC.


 


Statistics


After adjustment for confounders, all of the analyses were performed using SAS version 9.3 software (SAS Institute, Cary, North Carolina,). In a 2-tailed Wald test, P < 0.05 was considered significant. The overall survival was estimated using the Kaplan–Meier method, and differences among the patient categories—non-COPD, COPD, and hospitalization for COPDAE—were determined using the stratified log-rank test to compare survival curves (stratified according to matched sets).58


Results


Propensity Score Matching and Study Cohort


The PSM yielded a final cohort of 1208 patients with pathologic stage I–IVB OCSCC undergoing curative-intent surgery (906 and 302 in Groups 1 and 2, respectively) eligible for further analysis; their characteristics are presented in Table 1. Age, sex, diabetes, hyperlipidemia, CKD, hypertension, cardiovascular diseases, Charlson comorbidity index score, grade of differentiation, pT, pN, extranodal extension, lymphovascular invasion, perineural invasion, margin status, adjuvant CCRT, and adjuvant radiotherapy alone were similar between the 2 groups because of the PSM design (Table 1).


All-Cause Mortality, COPD Death, and Oral Cavity Squamous Cell Carcinoma Death


After well-matched PSM, the COPD death rate was higher in the current-smoking with COPD group than it was in the never-smoking without COPD group (P < 0.001); the all-cause death and OCSCC death were also significantly higher in the current-smoking with COPD group than in the never-smoking without COPD group (P < 0.001; Table 1). Multivariate Cox regression analysis indicated that COPD with ≥1 hospitalizations for COPDAE within 1 year before surgery in patients with OCSCC was associated with poor overall survival (Table 2). No significant differences were observed regarding age, sex, diabetes, hyperlipidemia, CKD, hypertension, cardiovascular diseases, Charlson comorbidity index score, grade of differentiation, pT, pN, extranodal extension, lymphovascular invasion, perineural invasion, margin status, adjuvant CCRT, or adjuvant radiotherapy alone (Table 2) because a well-matched parallel PSM design was employed without residual imbalance.56,57 The adjusted HR (aHR; 95% CI) of all-cause mortality for Group 2 compared with Group 1 was 1.07 (1.02–1.16, P=0.041). The aHR (95% CIs) of all-cause mortality for ≥1 hospitalizations for patients with COPDAE within 1 year before surgery for OCSCC was 1.31 (1.02–1.64; P=0.011) compared with no COPDAE in patients with OCSCC undergoing curative-intent surgery.


 


Kaplan–Meier Overall Survival Among Non-COPD COPD, and Hospitalization for Patients With COPD With Acute Exacerbation


The Kaplan–Meier overall survival curves for the 2 groups are illustrated in Figure 1. The overall survival of the current-smoking-related COPD group was significantly inferior to that of the never-smoking without COPD group (P=0.039). The overall survival of patients with ≥1 hospitalization for COPDAE within 1 year before surgery for OCSCC was significantly inferior to that of patients with 0 hospitalizations for COPDAE (P < 0.001; Figure 2).


 


 


Discussion


Smoking-Related COPD and Oral Cavity Squamous Cell Carcinoma


Smoking is increasingly being established as a causal factor in the development of squamous cell tumors, at several sites in the head and neck, including OCSCC.25 Evidence is accruing that smoking may also be causally related with a range of adverse outcomes in patients with cancer, including higher all-cause and cancer-specific death and increased risk of second primary cancers.32 For HNSCC specifically, several strands of evidence implicate smoking in poorer outcomes32 but not specifically in OCSCC or for specific treatment such as surgery. In total, ˃20 studies have reported associations between smoking and perioperative complications after extirpative or reconstructive surgery.40 Studies have indicated that smoking during treatment is associated with more resistance to radiotherapy33 and that a history of smoking is associated with nonresponse to platinum-based chemotherapy.34 Several studies of various head and neck sites have reported associations of smoking pre-diagnosis or a history of smoking with poorer survival.35-39 However, these findings are not universal; several studies have reported no association between smoking and patient outcomes.40,59-61 These inconsistent data might be attributed to the analyses of different cancer sites in the head and neck, smoking-related comorbidities, and surgery or non-surgery in these studies.35-40,59-61 Moreover, COPD has been associated with poor survival in lung and extrapulmonary cancer treatments.20-23 Patients with cancer and COPD have poorer survival than those without COPD20-24 because COPD increases C-reactive protein levels, a biomarker of systemic inflammation that is associated with an increased risk of cancer mortality, including that for extrapulmonary cancers.24 Similarly, in the largest meta-analysis of its type, Danesh et al indicated that plasma fibrinogen, another nonspecific marker of systemic inflammation, is associated with both pulmonary and extrapulmonary cancers in smokers and never smokers.47 Therefore, a reasonable assumption is that current-smoking-related COPD and COPD severity, such as hospitalization for patients with COPDAE, before surgery might be associated with poorer survival in patients undergoing curative surgery for OCSCC compared with those who never smoked and do not have COPD. To elucidate the survival impact of smoking-related COPD (COPD is a highly common smoking-related comorbidity62) on patients with OCSCC receiving surgery, we conducted the parallel PSM analysis.


Smoking-Related COPD and Surgery for Oral Cavity Squamous Cell Carcinoma


OCSCC differs from other HNSCC sites because surgery is the first choice for OCSCC as part of primary therapy according to NCCN guidelines,10,14-19 unlike oropharyngeal, larynx, or hypopharyngeal squamous cell carcinoma, which can be treated by radiotherapy or definitive CCRT as the first-line therapy. Thus, surgery is a crucial curative treatment for OCSCC.10,14-19 However, Linda et al revealed that the relationship between smoking and overall survival was stronger among those who underwent cancer-directed surgery than those who did not, and in the treatment combination analysis, the hazards for current versus never smokers were most substantial in the groups who had surgery, either alone or with radiotherapy or chemotherapy.63 Numerous epidemiologic studies have indicated that smoking is overwhelmingly the foremost risk factor for COPD and COPDAE.26-28 Additionally, a high prevalence of COPDAE requiring hospital admission was noted in patients who continue to smoke.29 Diagnosis of COPD and COPDAE before cancer is an independent prognostic factor of overall survival for breast cancer and lung cancer.22,64 COPD is a common comorbidity in patients with lung and head and neck cancer.31 Although patients with lung cancer who also have COPD have a poorer prognosis than do patients with lung cancer and no COPD,22 no report exists of the influence of smoking-related COPD or COPDAE on the overall survival of patients with OCSCC receiving surgery. No solid evidence is available to clarify the importance of prevention of COPD progression to COPDAE for patients with OCSCC receiving curative-intent surgery. Our study is the first to use current-smoking-related COPD or COPDAE within 1 year before surgery for patients with OCSCC as a straightforward prognostic factor of overall survival. Our findings may serve as a reference for shared decision-making by physicians and patients with OCSCC in the future and health policy establishment for preventing COPD progression to COPDAE before surgery in patients with OCSCC.


COPD Death, Oral Cavity Squamous Cell Carcinoma Death, and All-Cause Death


After the application of PSM, we observed not only significant difference for COPD death between the 2 groups but also significantly higher OCSCC death and all-cause death in the current-smoking-related COPD group compared with the never-smoking COPD group with OCSCC receiving surgery (Table 1). These findings suggest that smoking-related COPD is a predominant factor of overall survival for patients with OCSCC and not only contributes to COPD death but also to OCSCC death and all-cause death. The higher OCSCC death and all-cause death observed in the current study is consistent with the findings of preclinical and clinical studies reporting that cigarette smoking causes resistance to cisplatin,42-46 surgical complications, 40 or lower response to radiotherapy.33 Thus, COPD and COPDAE within 1 year before surgery for patients with OCSCC is likely an independent prognostic factor of overall survival for patients with OCSCC.


Potential Cofounding Factors in Propensity Score Matching


According to NCCN guidelines and relevant evidence,19,52 the prognostic factors of overall survival in patients with OCSCC are age, sex, Charlson Comorbidity Index score, pathologic T stage, pathologic N stage, differentiation tumor grade, lymphovascular invasion, perineural invasion, extranodal extension, margin positive, adjuvant radiotherapy, or adjuvant CCR. All of the confounding factors were matched and are listed in Table 1. We also matched the possible confounding factors of COPD death65 such as diabetes, hyperlipidemia, hypertension, cardiovascular diseases, and CKD in our PSM design. The possible confounding factors were considered in our PSM analysis. No selection bias was noted for therapeutic choice between the 2 groups because pathologic stages, pathologic risk features, and adjuvant treatments were matched in the study. Therefore, COPD or hospitalization of patients with COPDAE are the independent prognostic factors of overall survival in patients with OCSCC receiving curative surgery (Table 2, Figures 1 and 2).


Clinical Practice and Value


All potential confounding factors were matched and had no residual imbalance without statistical significance in the covariates (Table 2).56,57 The independent prognostic factors of overall survival were pre-existing COPD and COPDAE within 1 year before surgery for patients with OCSCC (Table 2, Figures 1 and 2). This insightful finding may serve as a reference for shared decision-making between physicians and patients regarding the selection of surgery or other treatments for OCSCC, especially in patients with OCSCC with COPDAE within 1 year before surgery. Moreover, pre-existing COPD and COPDAE before surgery for patients with OCSCC could be considered in future clinical trials to correct the confounding factors. Finally, prevention of pre-existing COPD progression to COPDAE is paramount for patients with OCSCC receiving surgery as curative-intent treatment.


Strength


The strength of our study is the fact that it is the first and largest cohort study to estimate the SO of current smokers with smoking-related COPD compared with nonsmokers without COPD in patients with OCSCC receiving curative-intent surgery based on NCCN guidelines.19 The use of PSM resulted in consistent covariates between the 2 groups, and no selection bias for therapeutic choice existed between the 2 groups. No other study has estimated the influence of pre-existing COPD and hospitalization for COPDAE within 1 year before surgery in patients with OCSCC undergoing surgery; moreover, we controlled for most confounding factors. Our findings may serve as a reference for shared decision-making by physicians and patients who select surgery for treating OCSCC with COPD or COPDAE in the future. Preventing COPD from progressing to COPDAE is crucial to improving overall survival in patients with OCSCC receiving curative surgery (Table 2 and Figure 2).


Limitations


This study has some limitations. First, all of the patients with OCSCC were enrolled from an Asian population; thus, our results should be cautiously extrapolated to non-Asian populations. However, no evidence has indicated distinctions between Asian and non-Asian populations in oncologic outcomes for patients with OCSCC undergoing curative surgery. Second, the diagnoses of all comorbid conditions were based on ICD-10-CM codes. The Taiwan Cancer Registry administration randomly reviews charts and interviews patients to confirm the accuracy of the diagnoses, and hospitals with outlier charges or practices are audited and severely penalized if malpractice or discrepancies are identified. Nevertheless, to obtain crucial information on population specificity and disease occurrence, a large-scale randomized trial comparing carefully selected patients undergoing suitable treatments is essential. Third, selection bias and residual or unmeasured confounding factors are likely, as they are in all retrospective studies. Despite these limitations, a major strength of this study is the use of a nationwide, population-based registry with detailed baseline and treatment information. Lifelong follow-up was possible because of linkage with the National Cause of Death database. Considering the magnitude and statistical significance of the observed effects in the current study, these limitations are unlikely to affect the conclusions.


Conclusions


Among patients with OCSCC undergoing curative surgery, current smokers with smoking-related COPD had poorer SO than nonsmokers without COPD, regardless of whether the outcome was OCSCC death or all-cause mortality. Hospitalization for patients with COPDAE within 1 year before surgery was found to be an independent risk factor for overall survival in these patients with OCSCC. Prevention of COPD progression to COPDAE is likely to be associated with an increased overall survival in patients with OCSCC receiving curative surgery.
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