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Abstract
Context: Lung cancer is the most leading cause of cancer mortality worldwide. Despite being 
the leading cause of cancer death, there are a few studies that have characterized survival in 
the geographical area in Kermanshah, Iran. Aims: The current investigation was conducted 
to identify factors associated with survival after lung cancer in Iranian patients with lung 
cancer. Settings and Design: The study has designed a retrospective study of 73  patients with 
lung cancer in the clinic of oncology and hematology. Subjects and Methods: The data were 
analyzed using SPSS package software version 16. The log‑rank test was performed to determine the 
relationship between different variables and the survival of patients. Multivariable Cox proportional 
hazards models were used to estimate hazard ratios  (HRs) for overall mortality. Kaplan–Meier 
method and Cox proportional hazards model were used to analyze the survival rate at different times 
after diagnoses and HRs, respectively. Results: The average age of patients was 59.49  ±  11.12. 
Patients with non‑small cell adenocarcinoma had more prevalence  (65.8%), and 68.5% of them 
were in Stage IV. 1‑, 2‑, and more than 2‑year survival rates for patients with non‑small cell lung 
carcinoma are 28%, 23%, and 17%, respectively. There was a significant relationship between 
survival and maintenance treatment  (P  =  0.003). Conclusion: The most obvious finding to emerge 
from this study is that the survival time in patients received maintenance therapy is higher than other 
patients. Further studies with large sample size are required with a focus on factors such as the risk 
of lung cancer and lung cancer incidence patterns.
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Introduction
Lung cancer is the leading cause of 
cancer‑related death worldwide, and the 
highest incidence has been reported in 
North America and Europe.[1] This type 
of cancer causes 20%–32% of all deaths 
associated with cancer in the entire world, 
respectively.[2] High prevalence and poor 
prognosis of this cancer  (even with new 
developments in cancer treatment) have 
caused to become a significant health 
problem in recent decades.[3]

Nowadays, two main types of lung 
cancer are distinguished:  (a) non‑small 
cell lung carcinoma  (NSCLC) and  (b) 
small cell lung carcinoma  (SCLC).[4] 
NSCLC consists of three main subtypes: 
adenocarcinoma  (40%), squamous cell 
carcinoma  (SCC; 40%), and large cell 
cancer  (20%).[5] From previous studies, 
squamous cell carcinoma is more 
common in Iran.[6] Small cell carcinoma 
and squamous cell carcinoma present 

as a central mass with endobronchial 
growth, whereas large cell carcinoma and 
adenocarcinoma have peripheral masses or 
nodules with pleural involvement.[2]

The stage of the disease determines the 
treatment of NSCLC. Surgery is the 
primary treatment at an early stage and 
localized disease. Multimodal therapy is 
the most widely used for advanced disease 
regional, and patients with advanced 
and metastatic disease are candidates for 
palliative chemotherapy for which there 
is reliable evidence suggesting improved 
survival.[7]

Maintenance therapy has attracted attention 
as a promising approach for preventing 
disease progression in patients with 
NSCLC. Maintenance therapy is given to 
patients without disease progression at the 
end of the first chemotherapy regimen; 
well‑tolerated drugs are administered until 
progression or unacceptable toxicity.[8]

Iran has started an epidemic as a developing 
country, and morbidity and disease mortality 
have increased due to the prevalence of 
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chronic and noncommunicable diseases.[9] For almost 
30  years, there is no population‑based study that estimates 
the burden of cancer in Iran.[9] Information about the various 
cancers in specific geographic regions would help for 
treatment and screening high‑risk groups and determining 
the risk factors.[10] In the geographical area of Kermanshah, 
there are a few studies about the types and survival of lung 
cancer. This study aimed to evaluate the survival of patients 
with lung cancer according to pathological types, gender, 
age, and drugs that have been used as maintenance therapy.

Subjects and Methods
We obtained data for lung cancer among patients in the 
clinic of oncology and hematology of DR. Mehrdad 
Payandeh  (Kermanshah, Iran) from June to September 
2017. The final study included 73 patients with lung cancer. 
Information was collected using the standardized form, 
including age, sex, type and treatment, stages, presence and 
location of metastasis, maintenance treatment, mutations 
in epidermal growth factor receptor  (EGFR), and erlotinib 
consumption. In the current study, maintenance therapy 
is defined as administration of at least one of the drugs 
in first‑line treatment or switching to different factors. 
Maintenance treatment can be continued until disease 
progression or unacceptable toxicity.

Patients were followed from the time of diagnosis until 
October 2017 through available documents at the center 
or interviews with physicians and secretaries’ center. To 
calculate duration, the time of diagnosis was subtracted 
from follow‑up time  (October 2017 or death, whichever 
occurred sooner).

Data analysis

Statistical analysis was performed using SPSS 
package software version  16.0 (SPSS Inc.,Chicago, 
IL, USA).  Descriptive statistics were used to analyze 
demographic information. The effect of factors on survival 
of patients was evaluated by the log‑rank test. Because of 
the lack of uniformity in the time of entry into the study 
and the time of death, the survival rate at different times 
after diagnoses was analyzed using the Kaplan–Meier 
method. Hazard ratios  (HRs) were evaluated by Cox 
proportional hazards model. The log‑minus‑log graph was 
used to analyze constant relative risk time and survival 
rate in different groups in the same period. Finally, the 
significant level was set at 0.048 for all tests.

Results
Results have shown that about 86%  (n  =  63) of the 
patients were male. The average age was 59.49 ± 11.12 in 
the 40–85 range, and there was no significant difference 
between genders  (59.59 ± 1.4 and 58.90 ± 7.3 in men and 
women, respectively)  (P  =  0.9)  [Table  1]. About 75% of 
the patients were older than 50  years of age. The highest 
prevalence was in non‑small cell adenocarcinoma (65.8%), 

and the percentage of patients with non‑small cell 
lung cancer in Stage IV was higher than in other 
phases  (68.5%). From the results in 69.9% of the patients, 
the disease had spread to other organs. The most common 
treatment in patients was chemotherapy  (49.3%), and 59% 
of the patients had received conservative treatment. About 
53.4% of the patients  (mutated EGFR  =  27.4% and wild 
EGFR = 27.4%) received erlotinib [Table 1].

About 57  patients  (81.4%) had died. The average time 
of review and spent in the study in died patients was 
13.03  ±  12.17 and 12.06  ±  11.44 months, respectively. 
Figure  1 shows the 1 and 2  years and 58 months of 
survival of patients. A  significant relationship was 
found between the survival and the use of maintenance 
treatment  (P = 0.003)  [Table 1 and Figure 2]. The survival 
rate of 1, 2, and more than 2 years in patients with NSCLC 
is shown in Figure 3.

From the survey results, in the presence of other variables 
and their constant, maintenance treatment with a HR had 
a significant negative relationship (HR  =  0.27; confidence 
interval  [CI]: 0.12–0.62). The results revealed that a 
meaningful relationship between  cancer type and survival 
rate  therefore the relative risk of death in patients who 
were in SCLC phase (SCLC‑LS and SCLC‑ES) were 3.3 
times greater than those in NSCLC stage (NSCLC ‑I, II, 
III, and IV) (HR = 3.3; CI: 1.28–8.55).

Discussion
According to the results, the average age of the patient 
was 59.5 years. Our results in the studies are summarized 
in Table 2. The lower average age in this study and other 
studies in Iran compared to international studies can be 
attributed to patterns of life, such as smoking, nutrition, 
or condition of study such as more sample size in other 
studies. The low average age in this disease should be 
considered as an alarm or health problem.

Figure 1: The survival rate of 1, 2, and more than 2 years in studied patients
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From 2011 to 2013 in the UK, 61% of the patients had 
70 years old and older. Incidence rates of lung cancer rise 
steeply from around age 45 to 49 and peak in the 85–89 age 
groups for males and the 80–84 age groups for females.[11] 
Furthermore, in this study, the highest percentage of people 
was over 50 years.

The results of this study showed that 86% of the patients 
were male. This result is in agreement with those obtained 
by Ghobadi et al.[12] and Ehteshamifar et al.[6] which 
reported that 82.7%, 68.3%, and 77.1% of the patients 
were male, respectively.

On the other hand, there was no signifcant between survival 
based on factors such as gender and age. In other studies, 
gender was a substantial effect on the survival of people. 
For example, Battafarano was found that the survival 
rate was higher in women than in men.[13]. Puri et al.[14] 

also obtained similar results and reported that survival 

was lower in older people. Furthermore, a retrospective 
review of 519 patients revealed fndings that suggested 
low prognosis for older patients compared with younger 
patients.[15] A prospective study of 185 NSCLC patients by 
Takigawa et al. showed no signifcant impact on survival by 
age.[16]

From the results, ~59% of the patients received 
maintenance therapy and the survival time in these 
patients was significantly higher than other patients, which 
is consistent with previous studies.[8,16,17] Maintenance 
chemotherapy is considered as a promising strategy after 
several clinical trials, which showed the effcacy and safety 
in patients who responded to frst line chemotherapy and 
can delay the progression of the disease and keep survival 
in metastatic non small cell lung cancer. Currently, four  
or six cycle platinum based chemotherapy is the standard 
frst line treatment.[8] The current study found that 59% 

Table 1: Effect of different variables on lung cancer survival (log‑rank test)
Demographic and clinical variables Dead (n=57), n (%) Live (n=13), n (%) Total (n=73), n (%)
Age (years)

≤50 12 (66.7) 6 (33.3) 18 (100)
>50 45 (86.5) 7 (13.5) 55 (100)

Gender
Male 50 (83.3) 10 (16.7) 63 (100)
Female 7 (70) 3 (30) 10 (100)

Cancer type
SCLC 5 (83.3) 1 (16.7) 6 (100)
NSCLC adenocarcinoma 37 (78.7) 10 (21.3) 48 (100)
NSCLC squamous 13 (86.6) 2 (13.4) 17 (100)
NSCLC large cells 2 (100) 0 (0.00) 2 (100)

Metastasis
Yes 39 (79.6) 10 (20.4) 51 (100)
No 15 (83.3) 3 (16.7) 19 (100)

Maintenance treatment
Yes 31 (73.8) 11 (26.2) 43 (100)
No 21 (91.3) 2 (8.7) 24 (100)

Treatment type
Only chemotherapy 24 (70.6) 10 (29.4) 36 (100)
Chemotherapy and radiotherapy 22 (95.7) 1 (4.3) 24 (100)
Other 10 (83.3) 2 (16.7) 12 (100)

Stage
SCLC‑LS 10 (91) 1 (9) 12 (100)
SCLC‑ES 2 (100) 0 (0.00) 2 (100)
NSCLC‑I 4 (66.7) 2 (33.3) 6 (100)
NSCLC‑II, III 2 (100) 0 (0.00) 2 (100)
NSCLC‑IV 38 (79.2) 10 (20.8) 50 (100)

EGFR
EGFR‑mutated 19 (95) 1 (5) 20 (100)
EGFR‑wild 12 (60) 8 (40) 20 (100)
No 10 (76.9) 3 (23.1) 13 (100)

Erlotinib
Yes 29 (76.3) 9 (23.7) 39 (100)
No 28 (87.5) 4 (12.5) 34 (100)

NSCLC: Non‑small cell lung carcinoma, SCLC: Small cell lung carcinoma, EGFR: Epidermal growth factor receptor
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of the patients received maintenance therapy and the 
survival time in these patients was signifcantly higher 
than other patients, which is consistent with previous 
studies.[8,18 ,19] Cai et al.[8] showed that maintenance therapy 
with continuation or change of treatment strategy increases 
progression free survival (PFS), but overall survival 
(OS) signifcantly improved only by changing approach. 
Recently, researchers tried to identify the factors that help 
to select patients who may be more likely to beneft from 
maintenance chemotherapy, and some of the elements, 
including economic status, functional status, and response 
to frst line chemotherapy, were discussed. Patients with 
a non SCC seemed to be more suitable for maintenance 
therapy.[8]

Erlotinib is a small molecule tyrosine kinase inhibitor of 
EGRF that prevents phosphorylation of the EGFR. From 
the results, we can see that the average duration of survival 
in patients receiving erlotinib is higher compared to 
patients who did not use the medication, but this difference 
was not signifcant. Tun and Nayak[20] reported that patients 
receiving erlotinib with gene mutation of EGFR had 
signifcantly longer PFS compared to patients with wild 
type. Maintenance therapy with erlotinib for patients with 
NSCLC increases PFS compared to the control group. PFS 
improved signifcantly by erlotinib in the entire population 
regardless of the status of EGFR and in EGFR positive 
patients.[20]

In this study, the survival rate of 1, 2, and more than 2 
years for patients with lung cancer was 27%, 22%, and 
16%, respectively. The 1 year survival in men has increased 
from 16% during 1971–1972 to 30% during 2010–2011 
in England. In women, this rate has also increased from 
15% to 35%, which is higher than the results of this study.
[21] In Ferguson’s study,[22] the overall 1 , 3 , and 5 year 
survival of patients with lung cancer was 52%, 28%, and 
21%, respectively. She et al.[23] in 2018 reported that the 1  
and 2-year survival rates of patients were 41% and 18.6%, 

respectively, which is higher from the results of this study.

NSCLC accounts for 85% of new diagnoses, and about 
40% of the patients with NSCLC have an advanced stage, 
which includes patients with metastatic disease or locally 
advanced disease with malignant pleural or pericardial 
effusion.[24] In this study, 91.8% of the patients had NSCLC, 
in which 68.5% of them showed an advanced stage of 
NSCLC. Our results showed that 1 , 2 , and morethan a 2 
year survival rate for patients with NSCLC is 28%, 23%, 
and 17%, respectively. One study reported that the OS of 
1, 2, and 3 years of NSCLC was 28.9%, 7.9%, and 3.3%, 
respectively.[25] Natukula et al.[26] demonstrated that the 
1  and 2 year survival of NSCLC patients is 20.8% and 
15.3%, respectively.

The most common tumor type was adenocarcinoma and 
SCC with small and large cell carcinomas, respectively. 
During recent years, most studies have reported that 
adenocarcinoma is more common than SCC.[27-29] In the 
study of Minna and Schiller,[30] the highest incidence was 
adenocarcinoma and then squamous cell carcinoma and 
small cell carcinoma and large cell carcinoma, respectively. 
In most studies in Iran, squamous cell carcinoma is the 
most common lung malignancy and adenocarcinoma 
and small cell carcinoma followed.[6] In the study of 
Ehteshamifar et al.,[6] the most common types of cancer 
were squamous cell carcinoma (51.6%), adenocarcinoma 
(16.4%), and small cell cancer (14.3%), respectively. 

Figure 2: The survival rate of patients by age group and using maintenance 
therapy

Figure 3: The survival rate of 1, 2, and more than 2 years in patients with 
non-small cell lung carcinoma

Table 2: Average age of patients with lung cancer in 
different countries

Row Average age Location Reference
1 64.9±9.44 Iran Ghobadi et al.[11]

2 63.1±1.34 Iran Ehteshamifar et al.[6]

3 60.5±15 Iran Zeinalzadeh et al.[3]

4 71 Australia AIHW and Cancer Australia[12]

5 73 Canada Canadian Cancer Statistics[13]



Bahari, et al.: The survival of patients with lung cancer

262� Clinical Cancer Investigation Journal | Volume 9 | Issue 6 | November-December 2020

Because of some reasons that are not entirely clear, 
squamous cell carcinoma is replaced by adenocarcinoma as 
the most common primary tumor of the lung in developed 
countries. Probably, the reason is the change of the 
pattern of smoking (cigarette flters compared with nonflter 
cigarettes) in Western countries.[30]

It seems that the extensive stage of SCLC has more 
progress compared to the advanced stage of NSCLC. The 
HR for SCLC compared with NSCLC was reported at 3.3. 
In general, the risk of NSCLC versus SCLC is 1.68, which 
is lower than the results of this study.[31]

Our analysis revealed that metastasis had occurred in 
69.9% of the patients. In the study of Nakazawa et al.,[32]  

that was performed among patients with SCLC form of 
lung cancer, 60.6% of the patients had distant metastases. 
In another study on patients with NSCLC, 47.3% had 
distant metastases.[33]

Conclusion
The main goal of the current study was to determine the 
survival of patients with lung cancer and some related 
factors  (i.e., age, gender, type, and treatment). This study 
confirmed that maintenance therapy has a positive impact 
on patient survival and non‑small cell adenocarcinoma 
has a higher frequency. We suggest that further studies 
are required with a focus on factors such as the risk of 
lung cancer and lung cancer incidence patterns. We need 
a registry center to obtain more accurate and complete 
information and designing further studies with larger sample 
sizes in this field. By assessment of the country’s main 
problems and shortcomings and conduction collaborative 
studies and operation planning, we will be able to provide 
medical services to remote and underdeveloped regions.

Ethics committee approval

Due to the retrospective nature of this study, ethics 
committee approval was waived.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

References
1.	 Ferlay J, International Agency for Research on C. GLOBOCAN 

2000: cancer incidence, mortality, and prevalence worldwide. 
Lyon: IARCPress 2001.

2.	 Horn L, Pao W, Johnson DH. Neoplasms of the Lung. Harrisons 
principles of internal medicine. 2012;1:737-53.

3.	 Zeinalzadeh AH, Kousha A, Abdullahi L, Golzari M, Javaheri J. 
Pattern of age distribution of different cancers in East Azerbaijan 
province, Iran. Journal of Kerman University of Medical 
Sciences. 2012;19:308-86.

4.	 Abbas A, Aster J, Kumar V. Robbins-Fondamenti di Patologia e 
di Fisiopatologia: Edra Masson 2013.

5.	 Raponi M, Zhang Y, Yu J, Chen G, Lee G, Taylor JM, et al. Gene 
expression signatures for predicting prognosis of squamous cell 
and adenocarcinomas of the lung. Cancer Res. 2006;66:7466-72.

6.	 Ehteshamifar A, Mousavi S, Aram N. Prevalence of different 
histopathologic types of lung cancer in patients of Tehran 
city hospitals during 1992-1999. Razi Medical journal. 
2001;26:373-81.

7.	 Dillman RO, Seagren SL, Propert KJ, Guerra J, 
Eaton WL, Perry MC, et al. A randomized trial of induction 
chemotherapy plus high-dose radiation versus radiation 
alone in stage III non-small-cell lung cancer. N Engl J Med. 
1990;323:940-5.

8.	 Cai H, Lin Y, Li W, Li X. Maintenance Treatment With 
Different Strategies in Advanced Non–Small-Cell Lung Cancer: 
A Systematic Review and Meta-Analysis. Clin Lung Cancer. 
2013;14:333-41.

9.	 Mousavi SM, Gouya MM, Ramazani R, 
Davanlou M, Hajsadeghi N, Seddighi Z. Cancer incidence and 
mortality in Iran. Ann Oncol. 2008:mdn642.

10.	 Babaei M, Mousavi S, Malek M, Tosi G, Masoumeh Z, 
Danaei N, et al. Cancer occurrence in Semnan Province, Iran: 
results of a population-based cancer registry. Asian Pac J Cancer 
Prev. 2005;6:159-64.

11.	 lung cancer incidence by sex and UK region. 2016.
12.	 Ghobadi H, Sharghi A, Sadat-Kermani J. Epidemiology and 

risk factors for lung cancer in Ardabil, Iran. Journal of Ardabil 
University of Medical Sciences. 2013;13:220-8.

13.	 Battafarano RJ, Piccirillo JF, Meyers BF, Hsu H-S, Guthrie TJ, 
Cooper JD, et al. Impact of comorbidity on survival after surgical 
resection in patients with stage I non–small cell lung cancer. The 
Journal of thoracic and cardiovascular surgery. 2002;123:280-7.

14.	 Puri V, Garg N, Engelhardt EE, Kreisel D, Crabtree TD, 
Meyers BF, et al. Tumor location is not an independent 
prognostic factor in early stage non-small cell lung cancer. The 
Annals of thoracic surgery. 2010;89:1053-9.

15.	 Agarwal M, Brahmanday G, Chmielewski GW, Welsh 
RJ, Ravikrishnan KP. Age, tumor size, type of surgery, 
and genderpredict survival in early stage (stage I and II) 
non‑small cell lungcancer after surgical resection. Lung Cancer 
2010;68:398‑402.

16.	 Takigawa N, Segawa Y, Okahara M, Maeda Y, Takata I, 
Kataoka M, et al. Prognostic factors for patients with advanced 
non‑small cell lung cancer: Univariate and multivariate analyses 
including recursive partitioning and amalgamation. Lung 
Cancer1996;15:67‑77.

17.	 Gerber DE, Rasco DW, Le P, Yan J, Dowell JE, Xie Y. Predictors 
and impact of second-line chemotherapy for advanced non-small 
cell lung cancer in the United States: real-world considerations 
for maintenance therapy. J Thorac Oncol. 2011;6:365-71.

18.	 Yoon DH, Baek S, Choi C-M, Lee DH, Suh C, Ryu J-S, et al. 
FDG-PET as a potential tool for selecting patients with advanced 
non–small cell lung cancer who may be spared maintenance 
therapy after first-line chemotherapy. Clin Cancer Res. 
2011;17:5093-100.

19.	 Juhász E, Kim JH, Klingelschmitt G, Walzer S. Effects of 
erlotinib frst‑line maintenance therapy versus placebo on 
the health‑related quality of life of patients with metastatic 
non‑small‑cell lung cancer. Eur J Cancer 2013;49:1205‑15.

20.	 Tun NM, Nayak A. Differential effect of erlotinib on survival of 
patients with non-small cell lung cancer in terms of EGFR status: A 
meta-analysis.  ASCO Annual Meeting Proceedings 2012:e18024.

21.	 SCHEME PIC. London School of Hygiene and Tropical 
Medicine.



Bahari, et al.: The survival of patients with lung cancer

Clinical Cancer Investigation Journal | Volume 9 | Issue 6 | November-December 2020� 263

22.	 Ferguson MK, Karrison T. Does pneumonectomy for lung cancer 
adversely influence long-term survival? The Journal of thoracic 
and cardiovascular surgery. 2000;119:440-8.

23.	 She C, Wang R, Lu C, Sun Z, Li P, Yin Q, et al. Prognostic 
factors and outcome of surgically treated patients with brain 
metastases of non‑small cell lung cancer. Thoracic Cancer 
2019;10:137‑42.

24.	 Ramalingam S, Belani C. Systemic chemotherapy for advanced 
non-small cell lung cancer: recent advances and future directions. 
The Oncologist. 2008;13(Supplement 1):5-13.

25.	 Srisam-ang K, Podhipak A, Narksawat K, Supaattagorn P, 
Tipayamongkholgul M. Survival of patients with advanced 
non-small-cell lung cancer at Ubon Ratchathani Cancer 
Center, Thailand. Southeast Asian J Trop Med Public Health. 
2005;36:994.

26.	 Natukula K, Jamil K, Pingali UR, Suresh Attili VS, Naidu 
Madireddy UR. Survival analysis in advanced non small cell 
lung cancer treated with platinum based chemotherapy in 
combination with paclitaxel, gemcitabine and etoposide. Asian 
Pac J Cancer Prev 2013;14:4661‑6.

27.	 Cox JD, Yesner RA. Adenocarcinoma of the Lung: Recent 

Results from the Veterans Administration Lung Group 1–3. Am 
Rev Respir Dis. 1979;120:1025-9.

28.	 Valaitis J, Warren S, Gamble D. Increasing incidence of 
adenocarcinoma of the lung. Cancer. 1981;47:1042-6.

29.	 Vincent RG, Pickren JW, Lane WW, Bross I, Takita H, 
Houten L, et al. The changing histopathology of lung cancer: a 
review of 1682 cases. Cancer. 1977;39:1647-55..

30.	 Minna J, Schiller J. Oncology and hematology. In: Harrison’s 
Principles of Internal Medicine. Vol. 1. 17th ed. New York:United 
States McGraw‑Hill; 2008. p. 551‑63.

31.	 Glare P, Christakis NA. Prognosis in Advanced Cancer. United 
kingdom  : Oxford University Press; 2008.

32.	 Nakazawa K, Kurishima K, Tamura T, 
Kagohashi K, Ishikawa H, Satoh H, et al. Specifc organ 
metastases and survival in small cell lung cancer. Oncol Lett 
2012;4:617‑20.

33.	 Tamura T, Kurishima K, Nakazawa K, 
Kagohashi K, Ishikawa H, Satoh H, et al. Specific organ 
metastases and survival in metastatic non‑small‑cell lung cancer. 
Molecular and clinical oncology. 2015;3:217-21.


