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      Background

      
				In Indonesia, lung cancer is one of the most prevalent solid cancer with
				the highest mortality rate. However, studies to identify prognostic factors associated
				with mortality are lacking. Thus, this study was aimed to determine the association
				of histological subtypes and prognosis of advanced stage non-small-cell lung cancer
				(NSCLC) patients receiving chemotherapy.			


       


      Methods

      
				This study focused on a retrospective cohort consisting of 60 patients with
				advanced stage NSCLC and treated with chemotherapy. Patients with NSCLC stage IIIB
				or stage IV, age ≥18 years, and good performance status were recruited. The outcomes
				were one-year mortality and treatment response. Gender, age, body mass index,
				staging, and performance status were evaluated. Chi-square and Fisher’s exact tests
				were used.			


       


      Results

      
				Two common histological subtypes, adenocarcinoma (68.3%) and squamous
				cell carcinoma (31.7%), were observed among all subjects. Four patients (6.7%) died
				during one-year observation period. Mortality rate was higher in squamous cell
				carcinoma (10.5%) patients than in adenocarcinoma (4.9%). Underweight patients had
				higher risk of death (relative risk [RR] = 1.09, 95% confidence interval [CI] = 1.00–1.19)
				and disease progression (RR = 1.30, 95% CI = 1.12–1.51). In adenocarcinoma, metastasis
				was a risk for progressive disease (RR = 1.35, 95% CI = 1.09–1.66). In squamous cell
				carcinoma, men had a lower risk of disease progression (RR = 0.11, 95% CI = 0.03–0.41).			


       


      Conclusions

      
				Squamous cell carcinoma had comparable one-year mortality and
				disease progression rate with adenocarcinoma type in advanced stage NSCLC.
				However, underweight patients had a higher risk of mortality and disease progression.			
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				Lung cancer, particularly non-small-cell lung cancer
				(NSCLC), is considered one of the major causes of death
				in many countries, particularly developing ones.¹⁻³ The
				reason is that the disease is often asymptomatic in
				the early stages.4,5 Thus, most of the lung cancer cases
				can only be diagnosed in advanced stages, thereby
				resulting in high mortality rates.⁴			


			
				Chemotherapy remains the primary treatment
				for advanced stage NSCLC, notably among good
				performance patients with negative or unknown results
				of targetable driver mutations.4,6 Many studies have
				shown the efficacy and effectiveness of chemotherapy
				in those patient populations.3,4,7,8 However, most
				patients still had poor prognosis.			


			
				Numerous studies have compared the prognosis
				between NSCLC and small-cell lung cancer. However,
				research on the prognosis of each histological subtype
				in NSCLC, especially in advanced stages, is limited.
				Although histological subtype was known as one of
				the important prognostic factors in advanced stage
				NSCLC,9,10 results were conflicting. Some studies found
				that adenocarcinoma patients had better prognosis.3,11
				Another study suggested that no difference existed in
				the prognosis according to histological subtypes.¹² In
				addition, gender, staging, and body mass index (BMI)
				were also identified as valuable prognostic factors of
				mortality.9,13,14						


			
				Histological subtype in patients with advanced
				stage NSCLC receiving chemotherapy is crucial to
				develop a personalized treatment. Through this
				approach, the sub-optimal result of “one size fits
				all” approach in chemotherapy could be modified
				to improve survival and minimize harm.¹⁵ This study
				was aimed to determine the association between
				histological subtypes and prognosis of advanced stage
				NSCLC patients receiving chemotherapy in Indonesia.
				The role of gender, age, BMI, staging, and performance
				status were also evaluated in determining the
				prognosis.			



			 

      
        METHODS

      



			 

			
				This retrospective cohort study was conducted at
				the National Cancer Center, where medical records and
				electronic health records were collected and analyzed.
				This study has been approved by the Ethical Committee
				of Dharmais National Cancer Center (No: 050/KEPK/IV/2018). Inclusion criteria were as follows: newly
				diagnosed patients with histologically proven stage
				IIIB or stage IV NSCLC from January 2013 to December
				2016, ≥18 years, received chemotherapy for NSCLC, and
				had Eastern Cooperative Oncology Group Performance
				Status (ECOG-PS) scale in the range of 0–2. Patients with
				incomplete medical record, or who had received any
				targeted therapy or immunotherapy, were excluded.
				The follow-up was performed for a year.			


			
				Histological subtypes of lung cancer were
				determined by assessing the lung tissue obtained
				through transthoracic biopsy procedure. Staging of
				NSCLC was defined according to the definition by the
				American Joint Committee on Cancer.¹⁶ Furthermore,
				tumor histology was classified as reported by 2015
				World Health Organization classification of lung
				tumors.¹⁷			


			
				During the first visit, age, sex, BMI, history
				of smoking, comorbidity, staging, and ECOG-PS
				were recorded. Clinical examination, laboratory
				tests, abdominal ultrasonography, and computed
				tomography scan were also taken on the first visit,
				after three cycles of chemotherapy and at the end of
				six cycles of chemotherapy to determine treatment
				response. Treatment response was assessed based
				on the response evaluation criteria in solid tumor
				guidelines.¹⁸ One-year mortality was evaluated after
				the first chemotherapy session.			


			
				The comparison of two proportions formula was
				used to determine the sample size and obtained a
				minimum sample size of 98. To optimize the power of
				the research, total sampling was used in recruiting study
				subjects. Student’s t-test was conducted to compare
				age and BMI by histological type (adenocarcinoma and
				squamous cell carcinoma). Chi-square or Fisher’s exact
				test was conducted to compare sex, history of smoking,
				comorbidity, staging, and ECOG-PS by histological type.			


			
				Time-to-event data were not available. Chi-square
				tests or Fisher’s exact tests were conducted to
				identify the prognostic factors associated with one-year
				mortality and treatment response. Relative risks
				(RRs) and their 95% confidence intervals (CIs) were also
				calculated. All p-values were two-sided. Statistically
				significant differences were considered if the p-values
				were <0.05. The entire analysis was performed on
				SPSS, version 24.0 (IBM Corp, USA).			




       

      
        RESULTS

      


			 

			
				A total of 98 newly diagnosed NSCLC patients were
				eligible for this study. Thirty patients were excluded
				because they had received targeted therapy and
				eight were excluded because of incomplete medical
				records. Among the subjects, 60 completed the one-year
				follow-up period. This study showed that the
				most common histological subtype of advanced stage
				NSCLC was adenocarcinoma. Table 1 showed the
				patients’ characteristics. Compared with squamous
				cell carcinoma patients, adenocarcinoma patients
				were younger and had better ECOG performance
				status. However, a slightly higher proportion of
				metastasis in adenocarcinoma patients (75.6%) was
				observed compared with squamous cell carcinoma
				patients (52.6%). Regarding the type of chemotherapy,
				approximately 95% of the patients received platinum-based
				chemotherapy.			


				
				 

				
					
						
							Table 1.
						
						
							Characteristics of patients
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				During the one-year observation period, four
				patients (6.7%) died. Mortality rate in squamous cell
				carcinoma patients was not significantly higher than
				that in adenocarcinoma patients (10.50% versus 4.90%,
				p = 0.58). Among all patients, underweight ones had
				a slightly higher risk of death (RR = 1.09, 95% CI = 1.00–
				1.19). In each histological subtype, age, gender, BMI,
				presence of comorbidity, history of smoking, and ECOG
				performance status were not a significant prognostic
				factor to increase the one-year mortality rate (Table 2).						


				
				 

				
					
						
							Table 2.
						
						
							Factors associated with one-year mortality and treatment response
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				In terms of treatment response, no patient had a
				complete response to treatment. Progressive disease
				was observed in 19.5% of adenocarcinoma patients
				and 15.8% of squamous cell carcinoma patients (p =
				1.00). Among all the patients, being underweight was
				determined as a prognostic factor of progressive disease
				(RR = 1.30, 95% CI = 1.12–1.51). In the adenocarcinoma
				group, subjects with metastasis (RR = 1.35, 95%
				CI = 1.09–1.66) or were underweight (RR = 1.32, 95%
				CI = 1.09–1.60) had a higher risk of having progressive
				disease. Among the squamous cell carcinoma patients,
				women had a higher risk of progressive disease than
				men.			


			 

      
        DISCUSSION

      


			 

			
				In Indonesia, more than 90% of lung cancer cases
				were diagnosed in the advanced stage.19 Five-year
				survival rate of lung cancer in developing countries
				was only 8.9% and lower in advanced stage disease.20
				In our study population, adenocarcinoma was the
				leading histological subtype of NSCLC. This result is
				comparable with the previous descriptive study by
				Harsal et al,19 which found that adenocarcinoma was
				more frequent (54%) than squamous cell carcinoma
				(22%). Adenocarcinoma patients were significantly
				younger and had better ECOG performance status
				than squamous cell carcinoma patients. The same
				findings were reported in a study by Thomas et al,²¹
				showing that younger patients had a higher risk of
				adenocarcinoma (59% versus 42%) than squamous
				lung cancers (10% versus 24%) compared with the older
				population. This result was supported by another study
				in Japan.²² Pathogenesis underlying these findings
				remains unknown. However, as adenocarcinoma is
				mostly found in non-smoker patients, genetic factors
				could be one of the reasons why adenocarcinoma was
				more frequently observed in younger patients. Further
				studies are needed to confirm this hypothesis.			


			
				To our knowledge, this is the first study on the
				Southeast Asian population to evaluate the role of
				histological subtypes in the prognosis of patients
				with advanced stage NSCLC receiving chemotherapy.
				This study considered only two dominant histological
				subtypes; adenocarcinoma and squamous cell
				carcinoma. Contradictory findings between one-year
				mortality and progressive disease were presented in
				this study. Adenocarcinoma subtypes had a higher
				proportion of one-year mortality rate compared with
				squamous cell carcinoma (4.90% versus 10.50%) but
				higher progression of disease (19.50% versus 15.80%).
				Several reasons could be considered to explain this
				finding. First is due to the baseline characteristics of
				each group. As found in other studies, most patients
				with squamous cell subtypes are older (57.9% of patients
				were elderly), and 89.5% of patients were in ECOG
				1–2.²³⁻²⁵ At the same time, a higher proportion of stage
				IV adenocarcinoma patients was related to natural
				progression.26 Second, the period of observation in this
				study was one-year. As adenocarcinoma patients had a
				higher risk of progressive disease than squamous cell
				carcinoma patients, higher mortality could be shown
				in the adenocarcinoma group if the observation was
				performed for a longer period.27 A study conducted by
				Fesinmeyer et al28 showed a similar result. Squamous cell
				carcinoma patients had lower survival rates compared
				with adenocarcinoma patients (hazard ratio = 1.05, 95%
				CI = 1.03–1.06), despite squamous cell carcinoma being
				diagnosed at an earlier stage. However, this result
				contrasted with the findings of Ichinose et al12 that
				histological subtype was not a significant prognostic
				factor. The discrepancy could be due to different
				subject populations. Their study involved patients with
				an early stage of NSCLC, whereas ours only included
				patients with the advanced stage.						


			
				Being underweight was an important prognostic
				factor in this study. Underweight patients had higher
				mortality risk and a higher risk of progressive disease
				than the non-underweight group. A systematic
				review and meta-analysis confirmed this finding as
				each 5 kg/m2 increase in BMI indicated a 14% lower
				risk of total mortality.29 A cohort retrospective study
				also showed that higher BMI was associated with
				lower risk of progressive disease.30 These findings
				suggested that being underweight was a risk factor
				for lung cancer mortality and disease progression. The
				explanation was that underweight and cachexia were
				strongly associated with higher inflammation, higher
				catabolism, and a higher risk of progression, which
				could be worsened by chemotherapy.³¹ However, this
				finding did not imply that gaining weight during the
				treatment could improve survival and slow down the
				disease progression.			


			
				Smoking was not a significant determinant of
				mortality in this study. This result was contrary to the
				findings of Tammemagi et al32 that smoking was a
				significant risk factor for mortality in all types of NSCLC
				patients. Compared with our study, the population of
				the previous study was not uniform and involved all
				stages of NSCLC. Thus, smoking possibly posed a higher
				risk of mortality in the overall stages of NSCLC but not
				in advanced stages of NSCLC. In this study, current
				smoker and ex-smoker were included as positive
				smoking status. The amount of cigarettes consumed
				and period of smoking were not recorded. It could be
				a confounding factor in this study. Further research is
				needed to confirm smoking as a direct risk factor for
				mortality in lung cancer.			


			
				Particularly in the squamous cell carcinoma group,
				we found that women had a higher risk of progressive
				disease compared to men. Conversely, a meta-analysis
				performed by Pinto et al33 showed that women had a
				favorable outcome (HR = 0.73, 95% CI = 0.67–0.79, p<0.001). However, the study by Pinto et al33 included
				NSCLC patients with positive epidermal growth factor
				receptor who could have benefited from targeted
				therapy and were not sub-analyzed based on the
				histopathology type of NSCLC. Our study excluded
				patients receiving targeted therapy. According to
				another study by Sekine et al34 on all NSCLC patients
				receiving chemotherapy and targeted therapy,
				disease progression was noted in 36 of the 44 (82%)
				female patients and 131 of the 160 (82%) male patients.
				The median progression-free survival did not differ
				significantly between the sexes; 9.2 months for the
				women and 9.7 months for the men (p = 0.67). These
				different findings warrant further study on gender and
				tumor biology.			


			
				This study involves several limitations. First,
				some potential confounders could not be analyzed
				due to the nature of the retrospective study. We did
				not consider the type and dosage of chemotherapy
				drugs, length of treatment, and time from diagnosis
				to treatment, which may affect survival and disease
				progression. Second, our sample size was relatively
				small due to incomplete medical records of the
				subjects. Third, we did not perform multivariate
				analysis due to a limited number of study subjects.
				Minimum sample size was not achieved to obtain
				accurate data on mortality rates in both histology
				types of NSCLC because the study was conducted in
				only one center and a cancer registry has not been
				established. However, considering that few centers
				in Indonesia are treating advanced stages of NSCLC,
				we can generalize our study findings among the
				Indonesian population. In conclusion, squamous cell carcinoma type had comparable
				one-year mortality and disease progression rate with
				adenocarcinoma type in advanced stages of NSCLC.
				However, underweight patients had a higher risk of
				mortality and progressive disease.			
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