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Abstract  

Background: Lung cancer is the 1st cause of cancer-related death in both men 

and women in Iraq. 

Objectives: Analyze the progression-free survival of stage IV metastatic Non-

Small Cell Lung Cancer (NSCLC) of Iraqi Patients who were treated with first-

line chemotherapy regimens. 

Method: Stage IV metastatic non-small cell lung cancer of patients was 

followed up between September 2018 to November 2019 in Iraqi patients who 

were divided into two groups according to the chemotherapy regimen of 

treatment: 169 received first-line platinum-based chemotherapy without 

maintenance treatment and 54 received first-line platinum-based chemotherapy 

with maintenance Pemetrexed drug. 

Results and conclusion: Patients in this study their mean of age 61.6 years, the 

male has a higher incidence than a female that was 76% and 24% respectively. 

Adenocarcinoma histology was the most common subtype with 57.7% and 

squamous accounts for 42.3%. In patients who received first-line platinum-

based regimen without maintenance treatment, the mean of Progression-Free 

Survival (PFS) was 6.3 months and the median was 5.5 months. Median PFS 

correlation with adenocarcinoma histology was 5 months and squamous cell 

carcinoma histology was 6.5 months. In patients who received an induction 

platinum-based regimen and followed by maintenance Pemetrexed, the mean of 

PFS was 5.5 months and the median of PFS was 5 months.  

 Keywords: Progression , Survival Analysis ,Non-Small Cell 

Introduction: 

INCIDENCE AND EPIDEMIOLOGY : According to World Health Organization 

(WHO), lung cancer is 2nd most common malignancy, accounting for 14.2% of 

all cancer deaths, and it is the 1st cause of cancer-related death in both men and 

women in Iraq 
[1].
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PATHOLOGY: Lung cancers are classified into Small cells (15%) and Non-

Small cell lung cancer NSCLCs (85%). Histologic subtype now has an 

influence on treatment selection 
[2].

 Adenocarcinoma account for 40-50% of all 

NSCLCs, are more likely to be peripherally located than squamous cell or small 

cell cancer and tends to metastasize frequently. Squamous cell cancers account 

for approximately 25-30% of all NSCLCs 
[3]

,
[4]

. The treatment strategy should 

take into account factors such as histology, molecular pathology, age, 

performance status (PS). Systemic therapy usually should be offered to all stage 

IV patients with PS 0–2. 
[5] 

. 

Progression-free survival (PFS) : The United States Food and Drug 

Administration (FDA) was defined the PFS as the time elapsed between 

treatment initiation and tumor progression or death from any cause, with 

censoring of patients who are lost to follow-up 
[7,8]

.  

Aim of this study :The aim of this study to analyze the progression-free 

survival of stage IV metastatic Non-Small Cell Lung Cancer (NSCLC) of Iraqi 

Patients who were treated with first-line chemotherapy regimens. 

 

Patients And Methods: 

In this survival analytic study, patients in Oncology Teaching Hospital, 

National Cancer Center, and Al-Diwaniyah Teaching Hospital who fulfill in 

inclusion criteria followed up between September 2018 to November 2019. 

Those centers picked because of was teaching and tertiary centers. 

Information of patients was collected in form of Patients' age and gender, Date 

of diagnosis and initiation treatment with chemotherapy, Tumor histology, site 

of metastatic disease, and Patient phone number and close relative. 

Eligibility Criteria: Stage IV Non-Small Cell Lung Cancer (NSCLC): 

patients staging according to the American Joint Committee on Cancer staging 

manual (AJCC) the seventh edition
 [9]

, was selected after Cytological or 

histologic confirmation in the form of Fine Needle Aspiration (FNA), 

Malignant cytology in pleural effusion and Bronchoscopic biopsy.  

The treatment of Chemotherapy: naïve patients who received first-line 

platinum-based chemotherapy according to their tumor histological type were 

divided into two groups according to the chemotherapy regimen of treatment: 

Group one: 169 patients who have received the first-line platinum based 

chemotherapy at least two cycles up to six cycles every three weeks without 

maintenance therapy: All those patients received Carboplatin (AUC 5 mg) 
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min/ml iv with Pemetrexed 500 mg/m2 iv (adenocarcinoma histology) 
[10]

, or 

Carboplatin (AUC 5 mg) min/ml iv with Day 1, and 8 Gemcitabine 1000 

mg/m2 iv (adenocarcinoma and squamous histology) 
[11],

 or Carboplatin (AUC 5 

mg) min/ml iv with paclitaxel 200 mg/m2 iv (adenocarcinoma and squamous 

histology)
 [12] 

.All regimens repeated every (three) weeks for at least (two) 

cycles up to (six) cycles. 

 Group two:  54 patients who have received first-line chemotherapy up to six 

cycles every three weeks without progression then followed by maintenance 

therapy and all of them are adenocarcinoma histology. They received 

Carboplatin (AUC 5 mg) min/ml iv and Pemetrexed 500 mg/m2 iv every (three) 

weeks for (six) cycles then continue on maintenance on Pemetrexed 500 mg/m2 

iv every (three) weeks until disease progression or unacceptable adverse effects 
[6] 

. 

 

Monitoring and Response assessment:   

 Monitoring and response assessment was done with Computerized 

Tomography Scan (CT scan) of known sites of disease with or without 

contrast (when clinically indicated) as fellow: 

1. After the first two cycles, then every 2–4 cycles of chemotherapy. 

2. New or emergent clinical complain that suspected further metastasis. 

 Progression concluded to have occurred based on : 

1. The appearance of one or more new lesions documented by CT scan 

report. 

2. Clear, unequivocal increase in single or multiple lesions that was 

documented by previous CT scan reports. 

3. Deterioration of the symptoms and signs of disease are not manifest on 

radiological assessments. 

 

Statistical Analysis PFS was calculated and correlated with histology types 

and chemotherapy regimens then compare the results with trails that 

recommend the use of these regimens. International Business Machines (IBM) 

Statistical Package for the Social Sciences (SPSS) version 24 software was 

applied for the statistical analysis of our data. 
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Table 1: Summarization of   NSCLC patient’s data  

Total No. of patients 223 

Age in years Range 30-83 year 

Mean 61.6 year  

Gender Male 170 76% 

Female 53 24% 

Tumor histology Adenocarcinoma 128 57.7% 

Squamous cell carcinoma 95 42.3% 

 

Results And Discussion: 
This is a survival analytic study of 223 patients diagnosed with NSCLC, 

their age range from 30 to 83 with a mean age of 61.6 years, which was 

accordant with other Iraqi studies 
[13, 14]

, besides to another study from India 

2013 
[15]

. While in western countries the mean age at the period of diagnosis 

was 70 years 
[16]

. The relationship between cancer incidence and age is 

explained by the extended exposure to different carcinogens like tobacco 

smoke, asbestos, air pollutions, and other types of chemicals or radiations 
[17]

. 

The study showed that males have a higher incidence than females 76% 

and 24% respectively, the results were comparable to other Iraqi studies in 

which males represent (72.3%)  of the total number, while females represent 

(27.7%) 
[18]

. 

Our study showed adenocarcinoma was the most common subtype with 57.7% 

and squamous account 42.3%. It is comparable to Iraqi prior studies which 

showed also increase adenocarcinoma incidence than Squamous Cell 

Carcinoma 
[19]

. A study in the kingdom of Saudi Arabia also revealed a higher 

incidence of adenocarcinoma
[20]

. On the other hand, these findings were 

differing with the findings recorded by Abbass, S. F., Hussein A. et al who 

described that the common type of lung cancer was squamous cell carcinoma 
[21] 

 

Table 2:  Statistic values of PFS period in months for NSCLC patients  

PFS (in 

months) 

Patients treated without 

maintenance Pemetrexed 

Patients treated with 

maintenance Pemetrexed 

Range 3-14 3-10 

Mean  ± SD* 6.3 ± 2.58 5.5 ± 1.99 

Median 5.5 5 

*SD= Standard Deviation  
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Table 3: Statistic values PFS in months in Squamous Cell Carcinoma and 

Adenocarcinoma of NSCLC patients without maintenance Pemetrexed. 

PFS in months  Squamous Cell Carcinoma Adenocarcinoma 

No. of patients 95 74 

Percentage   56.2% 43.8% 

Mean  ± SD  7.03 ± 2.7 5.4 ± 2.1 

median 6.5 5 

Range 3-14  3-13 

 
Figure 1: Patients numbers & median PFS period in months of NSCLC 

patients who were treated without maintenance Pemetrexed according to 

the histopathology. 

Table 4:  Statistic values PFS in months for NSCLC patients treated with 

maintenance Pemetrexed. 

Maintenance period in months 

Total patient 54 

Mean ± SD 5.5 ± 1.99   

Median 5 

Range 3-10 

Median PFS of NSCLC patients without maintenance Pemetrexed who 

had Squamous Cell Carcinoma was 6.5 months and adenocarcinoma was 5 

months as the result mentioned in table (3) and figure (1). There is a high 

significance of good PFS with squamous cell carcinoma than adenocarcinoma 

histopathology with P value (< 0.0005). This was confirmed by a study that 
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concluded outcome improvement for squamous cell carcinoma over 

adenocarcinoma 
[22]

.  

Among our patient's sample chemotherapy doublet regimen is the first-

line therapy, which might be chosen by histology, age, comorbidity, and 

performance status 
[23]

. No main difference in survival was practical among four 

commonly used protocols; although the protocol of carboplatin and paclitaxel 

had a lower degree of toxic effects than the other protocols and the most first-

line chemotherapy used was Pemetrexed and carboplatin 
[24]

. 

Fifty-four patients who diagnosed with adenocarcinoma histology take 

part in our study treated with 4-6 cycles of Pemetrexed and carboplatin protocol 

of chemotherapy then maintain treatment on Pemetrexed and that depend on 

phase 3 study with a different design, in which patients with the non-

progressive disease after 4 cycles of platinum-based combination therapy 

randomized to therapy with Pemetrexed or placebo of median progression-free 

survival was superior with Pemetrexed therapy 
[25]

. The correlation between 

Pemetrexed and non-Squamous cell carcinoma histology in terms of clinical 

benefit was also observed in the maintenance setting. A prospective description 

for this finding is that thymidine synthetase (TS) expression is significantly 

higher in squamous cell carcinoma than in adenocarcinoma (p < .0001) 
[26]

, and 

preclinical data have shown that overexpression of TS correlates with lower 

sensitivity to Pemetrexed 
[27,28]

. Other probable description for the observed 

treatment-by-histology interaction might involve the presence or absence of 

other molecular markers 
[29, 30]

. 

In the present study regarding a group of patients who received a 4 - 6 

cycle first-line platinum-based regimen without maintenance treatment, the 

mean of PFS was 6.3 months and the median was 5.5 months as the results 

mentioned in the table (2). Regarding median PFS correlation with 

adenocarcinoma histology was 5 months and squamous cell carcinoma 

histology was 6.5 months as the results mentioned in table (3) and figure (1). In 

Korean patients with advanced non-small-cell lung the median PFS, however, 

was 6.2 months 
[31,32]

.In another Italian study, Median progression-free survival 

was 6.09 months in patients 
[33]

. It has been substantially suggested that ethnic 

variations in genetic polymorphisms of genes interrelated to drug activity and 

metabolism are associated with differential effects on toxicity and outcomes. 

Also, patient compliance and lifestyle may be related to differing results. 

Regarding the other patient's group who not progressed on six inductions 

platinum-based regimen and followed by maintenance Pemetrexed, the mean of 
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PFS were mean 5.5 months and median of PFS 5 months as mentioned in table 

(6) and figure. Regarding Tudor Ciuleanu, Thomas Brodowicz, et al. study  

Pemetrexed significantly improved PFS that was 4.3 months
[6]

. In Cohen, 

Cortazar, Justice, et al. trail was applied in Maryland, USA, the median PFS 

was 4.0 months 
[34]

. 

Conclusions: 

1. In the present study regarding a group of patients who received first-line 

platinum-based regimen without maintenance treatment: 

  The median of PFS was 5.5 months. 

 Median PFS of the squamous cell ca. was 6.5 while adenocarcinoma was 

5 months. 

 The highest median of PFS periods was with lung metastasis was 7.9 

months while the lesser median of PFS with adrenal metastasis was 4.5 

2. Patients who received maintenance therapy were: 

 Median PFS was 5 months. 

 The highest median of PFS periods was with pleural effusion metastasis 

was 9 months and the lesser median with brain metastasis was 3.7 

months. 

Recommendations 

1. In future studies, the assessment of the overall survival of Iraqi patients with 

NSCLC recommended estimating the quality of treatment and health 

services. 

2. Justify the necessity to promote public awareness educational campaigns to 

strengthen our national screening among smokers. 

References  
1. WHO, International agency for research on cancer, 

https://gco.iarc.fr/today/data/factsheets/populations/368-iraq-fact-sheets.pdf. 

Retrieved in May 2019.  

2. Travis WD. Pathology of lung cancer. Clin Chest Med. 2002; 23:65–81, viii. PMID: 

11901921. 

3. Stenhouse G, Fyfe N, King G, Chapman A, Kerr KM. Thyroid transcription factor 1 

in pulmonary adenocarcinoma. J Clin Pathol. 2004;57:383–387. PMID: 15047742. 

4. Rekhtman N, Ang DC, Sima CS, et al. Immunohistochemical algorithm for 

differentiation of lung adenocarcinoma and squamous cell carcinoma based on a large 

series of whole-tissue sections with validation in small specimens. Mod Pathol. 2011; 

24:1348–1359. PMID: 21623384. 

5. Jonathan W. Riess, MD, MS, and David R. Gandara, MD.ASCO-SEP Medical 

Oncology Self Evaluation Program. 6th ed.USA:2018;142. 

6. Bartosz Chmielowski, MD, Ph.D. and Mary Territo, MD. Manual of clinical 

oncology_8th edition 2017 Wolters Kluwer, chapter 9;323. 



                                                                                                              
 

32 

2021لسنة   3العدد   المجلة العراقية للبحوث الانسانية والاجتماعية والعلمية 

Dr. Hawraa A. K. Leelo 
Professor Dr. Ahmed Mubarek 

 

7. Ciuleanu T, Brodowicz T, Zielinski C, et al. Maintenance pemetrexed plus best 

supportive care versus placebo plus best supportive care for non-small-cell lung 

cancer: a randomized, double-blind, phase 3 study. Lancet. 2009;374:1432-1440. 

8. Federal Drug Administration. Guidance for Industry. Cancer Drug and Biological 

Products—Clinical Data in Marketing Applications. Rockville, MD: US Department 

of Health and Human Services 2001. 

9. Federal Drug Administration. Guidance for Industry. Clinical Trial Endpoints for the 

Approval of Cancer Drugs and Biologics. Rockville, MD: US Department of Health 

and Human Services 2007. 

10. Mahul B. Amin, MD, FCAP. AJCC cancer staging Manual 8
th

 Edition, Chapter 

36,432-456. 

11. Scagliotti GV, Kortsik C, Dark GG, et al. Pemetrexed combined with oxaliplatin or 

carboplatin as first-line treatment in advanced non-small-cell lung cancer: a 

multicenter, randomized, phaseII trial. Clin Cancer Res 2005;11:690-696 

12. Danson S, Middleton MR, O’Byrne KJ, et al. Phase III trial of gemcitabine and 

carboplatin versus mitomycin, ifosfamide, and cisplatin or mitomycin, vinblastine, 

and cisplatin in patients with advanced non-small-cell lung carcinoma. Cancer 

2003;98:542-553.  

13. Ohe Y, Ohashi Y, Kubota K, et al. Randomized phase III study of cisplatin plus 

irinotecan versus carboplatin plus paclitaxel, cisplatin plus gemcitabine, and cisplatin 

plus vinorelbine for advanced non-small-cell lung cancer: Four-Arm Cooperative 

Study in Japan. Ann Oncol 2007;18:317-323. 

14. MUHAMMED, Noor Fahad; SALAI, Jangi Shawkat. Clinico-pathological effect of 

lung cancer on survival. Iraq Medical Journal, [S.l.], v.2, n.3, p.79-

82,sep.2018.ISSN2521-8492.Available at: 

<http://www.jocms.org/index.php/imj/article/view/444>.  

15. Abed El-Abbass, A. A. (2012). Detection of the DNA of Human papillomavirus type 

16/18 in lung cancer Patients by using in situ hybridization technique. 

16. Zappa, C., & Mousa, S. A. (2016). Non-small cell lung cancer: current treatment and 

future advances.Translational lung cancer research, 5(3), 288. 

17. Ramalingam, S., & Belani, C. (2008). Systemic chemotherapy for advanced non-

small-cell lung cancer: recent advances and future directions. The Oncologist, 

13(Supplement 1), 5-13. 

18. Schiller, J. H., Harrington, D., Belani, C. P., Langer, C., Sandler, A., Krook, J. & 

Johnson, D. H. (2002). Comparison of four chemotherapy regimens for advanced 

non–small-cell lung cancer. New England Journal of Medicine, 346(2), 92-98.  

19. Dr. Manwar Abd Al-Elah Al-Naqqash1, Dr. Bassam Mohammed Jameel Al-Kawaz2, 

et al. Overview of Non-Squamous Cell Subtypes of Iraqi Lung Cancer Patients and 

Their Progression-Free Survival. DOI:10.21276/SJM.2018.3.12.1. 

20. Haya, S., Suad O., & Arteh, M. (2004). Cancer incidence report of Saudi Arabia, 1-

122. 

21. Abbass, S. F., Hussein, A., & Ali, H. (2006). Cytological and Immunocytochemical 

Study of BronchialWash in Bronchogenic Carcinoma. Journal of the Faculty of 

Medicine, 48(4), 416-420Abbass, S. F., Hussein, A., & Ali, H. (2006). Cytological 

and Immunocytochemical Study of BronchialWash in Bronchogenic Carcinoma. 

Journal of the Faculty of Medicine, 48(4), 416-420 

22. Giorgio V Scagliotti 1, Filippo De Marinis, Massimo Rinaldi, Lucio Crinò, Cesare 

Gridelli, Sergio Ricci, Yan D Zhao, Astra M Liepa, Patrick Peterson, Maurizio 

Tonato. The role of histology with common first-line regimens for advanced non-



                                                                                                              
 

33 

2021لسنة   3العدد   المجلة العراقية للبحوث الانسانية والاجتماعية والعلمية 

Dr. Hawraa A. K. Leelo 
Professor Dr. Ahmed Mubarek 

 

small cell lung cancer: a brief report of the retrospective analysis of a three-arm 

randomized trial PMID: 20009911 DOI: 10.1097/JTO.0b013e3181c06980 

23. Scagliotti, G. V., Parikh, P., et al (2008). Phase III study comparing cisplatin plus 

gemcitabine with cisplatin plus pemetrexed in chemotherapy-naive patients with 

advanced-stage non-small-cell lung cancer. Journal of clinical oncology, 26(21), 

3543-3551. 

24. Joan H. Schiller, M.D., David Harrington, Ph.D., et al. Comparison of Four 

Chemotherapy Regimens for Advanced Non–Small-Cell Lung Cancer. N Engl J Med 

2002; 346:92-98, DOI: 10.1056/NEJMoa011954 

25. Ceppi P, Volante M, Saviozzi S, et al. Squamous cell carcinoma of the lung compared 

with other histotypes shows higher messenger RNA and protein levels for thymidylate 

synthase. Cancer. 2006;107:1589–1596. [PubMed] [Google Scholar] 

26. Sigmond J, Backus HH, Wouters D, et al. Induction of resistance to the multitargeted 

antifolate pemetrexed (ALIMTA) in WiDr human colon cancer cells is associated 

with thymidylate synthase overexpression. Biochem Pharmacol. 2003;66:431–438. 

[PubMed] [Google Scholar] 

27. Hashimoto H, Ozeki Y, Sato M, et al. Significance of thymidylate synthase gene 

expression level in patients with adenocarcinoma of the lung. Cancer. 

2006;106:1595–1601. [PubMed] [Google Scholar] 

28. Selvaggi G, Scagliotti GV. Histologic subtype in NSCLC: Does it matter? Oncology 

(Williston Park) 2009;23:1133–1140. [PubMed] [Google Scholar] 

29. Neal JW. Histology matters: Individualizing treatment in non-small cell lung cancer. 

The Oncologist. 2010;15:3–5. [PMC free article] [PubMed] [Google Scholar] 

30. Gurubhagavatula S, Liu G, Park S, et al: XPD and XRCC1 genetic polymorphisms 

are prognostic factors in advanced non–small-cell lung cancer patients treated with 

platinum chemotherapy. J Clin Oncol 22:2594-2601, 2004 

31. King CR, Yu J, Freimuth RR, et al: Interethnic variability of ERCC2 polymorphisms. 

Pharmacogenomics J 5:54-59, 2004 

32. Dr. Antonio Rossi, MD Paolo Chiodini, Ph.D. et al. Six versus fewer planned cycles 

of first-line platinum-based chemotherapy for non-small-cell lung cancer: a 

systematic review and meta-analysis of individual patient data 

33. Cohen, Cortazar, Justice, et al.  Approval Summary: Pemetrexed Maintenance 

Therapy of Advanced/ Metastatic Nonsquamous, Non-Small Cell Lung Cancer 

(NSCLC) Office of Oncology Drug Products, Center for Drug Evaluation and 

Research, U.S. Food and Drug Administration, Silver Spring, Maryland, USA. The 

Oncologist 2010;15:1352–1358 

34. Zihan Xu Qiao Yang Xiewan Chen Linpeng Zhang Luping Zhang Yongxin Yu Ming 

jing Chen Qiai You Jianguo Sun. 

https://www.spandidospublications.com/10.3892/ol.2019.10225/abstract 5590-

5600.https://doi.org/10.3892/ol.2019.10225. 


