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ABSTRACT    

The majority of patients diagnosed with non-small cell lung cancer (NSCLC) present with the disease in an 

advanced stage, consequently experiencing a diminished overall survival rate. The influence of patients' 

characteristics on their response to treatment and survival rates remains ambiguous. The current study evaluated the 

effect of patients’ prognostic variables on clinical outcomes of platinum-based chemotherapy in NSCLC patients. A 

total of seventy-five patients with stage IIIB–IV NSCLC were enrolled; baseline demographics and clinical data 

were collected. Patients received gemcitabine/platinum combination therapy. Response to treatment was evaluated 

using the RECIST Version 1.1. Patients were monitored over 18 months after the initiation of treatment to assess the 

overall survival outcomes and progression-free survival. The associations between the clinicopathological and 

treatment parameters and the patient’s response and survival were analyzed. The current study found that poor 

response to treatment was associated with a performance status (PS) of 2 compared to PS 0-1 (p = 0.005) and 

receiving carboplatin rather than cisplatin doublets (p= 0.004). Poor survival was associated with being males (p = 

0.027) and having stage IV of the disease (p = 0.020). Age at diagnosis, histopathology, smoking status, family 

history of cancer, and number of chemotherapy cycles were not associated with treatment outcomes. In conclusion, 

in terms of radiological response cisplatin was more effective than carboplatin and PS 0-1 was associated with better 

response among the study cohort. While males and stage IV disease were independently associated with shorter 

survival in patients with advanced stages of NSCLC receiving platinum. 
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chemotherapy. 
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1. Introduction 

Lung cancer continues to rank among the 

most frequently encountered neoplastic diseases 

on a global scale, accounting for nearly 25% of 

all cancer-related mortalities [1]. The 2022 

statistics from the Global Cancer Observatory 

(GLOBOCAN) highlighted that lung cancer 

accounted for 2.4 million newly diagnosed cases, 

representing 12.4% of the worldwide cancer 

incidence. Furthermore, it continued to be the 

leading cause of cancer-associated mortality, 

with an estimated 1.8 million deaths attributable 

to this malignancy [2]. Within the spectrum of 

lung cancer, NSCLC emerges as the most 

prevalent subtype, characterized by an average 5-

year overall survival (OS) rate of approximately 

24% [1]. Despite the advent of numerous 

diagnostic techniques aimed at early detection of 
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NSCLC, a considerable percentage of patients are 

identified at an advanced state and/or get 

postponed therapy [1, 2]. As a result, more than 

50% of these cases are detected during the 

disease's advanced stages [3]. 

In advanced-stage NSCLC, the prognosis is 

particularly poor. Patients diagnosed with stage 

IIIB or IV NSCLC typically have a median 

overall survival (OS) of less than 12 months, 

even with the administration of platinum-based 

chemotherapy, which remains the cornerstone of 

treatment. The 5-year survival rate for patients 

with stage IV NSCLC is estimated to be less than 

5%, underscoring the aggressive nature of the 

disease and the limited effectiveness of current 

therapeutic options [4, 5]. 

Platinum-based chemotherapy has been 

recognized as the primary therapeutic modality 

for patients diagnosed with advanced-stage 

NSCLC who demonstrate a satisfactory 

performance status [3]. Despite this, the response 

rate (RR) to such treatment remains suboptimal, 

estimated to range from merely 20% to 40%, 

thereby resulting in the majority of patients 

maintaining stable disease or experiencing 

disease progression [6]. Furthermore, numerous 

studies concerning patients with advanced 

NSCLC have consistently reported unsatisfactory 

OS outcomes [7]. 

The clinical and demographic attributes of 

patients, in conjunction with treatment-related 

factors, have been proposed as influential 

determinants of RR and OS in those with 

advanced-stage NSCLC. Nevertheless, findings 

from earlier investigations have been 

inconsistent. For example, certain studies have 

demonstrated that non-smokers exhibit superior 

objective RR to chemotherapy compared to 

smokers [8], whereas other studies have failed to 

confirm this association [9, 10]. Moreover, 

certain studies have delineated the 

histopathologic subtype of squamous cell 

carcinoma as a detrimental prognostic indicator 

relative to adenocarcinoma [11, 12]. Conversely, 

other research has reported no significant 

relationship between squamous versus non-

squamous histology and survival outcomes in 

patients diagnosed with advanced-stage NSCLC 

[13, 14]. Besides, both cisplatin and carboplatin 

were reported to have comparable effectiveness, 

and there were no differences between both 

agents in RR and patient survival in advanced 

NSCLC in some trials [15, 16]. On the contrary, 

other trials reported that cisplatin has superior 

efficacy than carboplatin and is more beneficial 

in terms of RR of advanced NSCLC patients [17, 

18]. Consequently, the degree to which the 

efficacy of treatment and the likelihood of 

survival in individuals with advanced lung cancer 

who are undergoing platinum-based 

chemotherapy as the standard care regimen is 

predicted by initial patient demographics and 

therapeutic factors remains ambiguous. Enhanced 

understanding in this domain would facilitate 

more informed clinical decision-making and 

enable more precise prognostication of treatment 

outcomes. 

Thus, this research endeavor aimed to 

rigorously examine the variables impacting 

therapeutic response and survival outcomes in a 

cohort of Egyptian patients diagnosed with 

advanced NSCLC and subjected to platinum-

based chemotherapy. 

2. Materials and Methods 

2.1. Study Design and Setting 

An observational cohort study was performed 

in the Department of Clinical Oncology at Ain 

Shams University Hospitals, Cairo, Egypt, 

involving Egyptian patients diagnosed with 

advanced stage III/IV NSCLC who were 

scheduled to receive platinum-based 

chemotherapy. 
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2.2. Study Population  

Patients presenting to the Clinical Oncology 

Department underwent a thorough eligibility 

assessment to ascertain their suitability for 

inclusion in the study. The criteria for inclusion 

encompassed the following: age of more than18 

years, confirmed diagnosis of stage IIIB–IV 

NSCLC (unresectable stages), chemo-naive with 

planning to receive (cisplatin/carboplatin) and 

gemcitabine as the first-line treatment according 

to the current guidelines
 
[19], ECOG PS score 

ranges from 0 to 2 and normal kidney and liver 

function. Patients with central nervous system 

metastases or other primary cancer or patients 

refusing treatment were excluded from the study. 

Informed consent was appropriately procured 

from every participant engaged in the study, and 

the Declaration of Helsinki's guiding principles 

were strictly followed throughout the 

investigation. Ethical approval was obtained from 

the Faculty of Pharmacy's ethical committee at 

Ain Shams University (204/2018). 

2.3. Methods 

Baseline patients’ demographics, tumor 

characteristics, family history, comorbidities, 

ECOG PS score, and smoking status were 

collected at enrolment. The radiological response 

was assessed every 2 to 3 cycles. Assessment of 

treatment response was carried out following the 

RECIST version 1.1 [20]. The overall objective 

RR was determined by aggregating the number of 

patients achieving partial or complete responses. 

Patients were monitored for 18 months 

commencing from the initiation of chemotherapy 

to evaluate progression-free survival (PFS) and 

OS. 

2.4. Statistical Analysis  

The Statistical Package for Social Sciences 

(IBM SPSS) version 27 (SPSS Inc, Chicago, 

USA) facilitated the execution of all analytical 

processes. Proportions were used to delineate 

categorical variables, while continuous variables 

were expressed as means with S.D. The 

normality of continuous data was assessed using 

the Shapiro-Wilk test and Kolmogorov–Smirnov 

test, guiding the choice of parametric or non-

parametric tests. Chi-square or Fisher's exact 

tests were used for categorical comparisons, 

while independent t-tests or Mann-Whitney U 

tests were applied for continuous data based on 

normality.  

Survival analysis was performed using 

Kaplan–Meier estimates, and the Log-rank test 

was applied to assess variations in survival 

distributions across independent variables. An 

ordinal logistic regression model was attempted 

to adjust for confounders in assessing disease 

response, but it lacked goodness of fit (p > 0.05). 

Hence, the analysis was conducted using 

univariate methods, including Chi-square and 

Fisher’s exact tests, to evaluate the associations 

between clinical variables and tumor response. 

Significance was set at p-values < 0.05, with all 

statistical values reported as two-sided. 

3. Results  

3.1. Baseline Characteristics  

The median age of patients was 55 years. 

Males comprised 73.3% of patients and non-

smokers represented 34.7%. On presentation, 55 

patients had stage IV disease. The predominant 

histological subtype was lung adenocarcinoma, 

which constituted 74.7% of the participants. At 

the start of chemotherapy, thirty-two patients had 

ECOG PS of 2. Most of the platinum-based 

chemotherapy (60%) was cisplatin-based and 

most patients (66.7%) completed 4 or more 

cycles of chemotherapy. 

3.2. Response Analysis 

Association analysis between patients’ 

response to treatment and their 

clinicopathological and treatment characteristics, 

revealed that patients who had better ECOG 
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performance status (PS: 0-1) had better response 

than those with PS: 2 (p= 0.005). In addition, 

patients who received a cisplatin-based 

chemotherapy regimen were associated with 

better responses rather than those who received 

carboplatin (p= 0.004). These data are 

represented in Table 1. 

Table 1. Clinical factors affecting patients’ response to platinum chemotherapy (n = 75) 

Variable PR n (%) SD n (%) PD n (%) p-value 

Gender  

Male 11 (20) 27 (49.1) 17 (30.9) 
0.591a 

Female 3 (15) 9 (45) 8 (40) 

Age  

<55 10 (25.6) 18 (46.2) 11 (28.2) 
0.291b 

≥55 4 (11.1) 18 (50) 14 (38.9) 

Smoking status  

Non-smoker 7 (26.9) 10 (38.5) 9 (34.6) 
0.456 

Ever smoker 7 (14.3) 26 (53.1) 16 (32.7) 

Family history  

No 8 (13.1) 30 (49.2) 23 (37.7) 
0.074a 

Yes 6 (42.9) 6 (42.9) 2 (14.2) 

Histological subtype  

Adenocarcinoma 9 (16.1) 30 (53.6) 17 (30.4) 

0.299b Squamous cell carcinoma 4 (30.8) 5 (38.5) 4 (30.7) 

Other 1 (16.7) 1 (16.7) 4 (66.6) 

ECOG PS  

0-1 11 (25.6) 24 (55.8) 8 (18.6) 
0.005b 

2 3 (9.4) 12 (37.5) 17 (53.1) 

Stage  

III 1 (5) 14 (70) 5 (25) 
0.102b 

IV 13 (23.6) 22 (40) 20 (36.4) 

Type of platinum  

Cisplatin 12 (26.7) 24 (53.3) 9 (20) 
0.004b 

Carboplatin 2 (6.7) 12 (40) 16 (53.3) 

Number of cycles  

<4 6 (20) 14 (46.7) 5 (33.3) 
0.751b 

≥4 8 (16) 22 (44) 20 (40) 

ECOG PS, Eastern Cooperative Oncology Group performance status; PD, progressed disease; SD, stable disease; PR, partial 

response; statistical tests; a. Chi-square test; b. Fisher's exact test. P-value < 0.05 is considered significant. 

3.3. Survival Analysis 

At the end of the study, disease progression 

occurred in 61 patients. No statistically 

significant difference in PFS time was observed 

across patients concerning any of their 

clinicopathological or treatment variables, as 

detailed in Table 2. 

Analysis of OS revealed statistically 

significant differences in male and female 

patients, with the male gender being linked to 

shorter OS (p= 0.027). Staging of the disease was 

also correlated with OS, patients who had stage 4 

of NSCLC showed shorter OS than patients 

having stage 3 of the disease (p= 0.020) as 

demonstrated in Table 3, Fig.1, and Fig. 2. 

4. Discussion  

In the management of lung cancer, prognosis 

is critically important for guiding patient care and 

informing clinical decision-making [21]. The 

treatment approach to advanced-stage lung 

cancer is based mainly on the precise staging of 

the disease, tumor histologic subtype, molecular 

testing for driver mutations, and patient’s 

performance status alongside the availably and 

expected outcomes of treatments [22]. 
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Table 2. The effect of potential prognostic factors on progression-free survival (PFS) rates among study 

participants (n=75) 

Factor Total 

number 

n (%) 

No. of events 

n (%) a 

Median for 

survival time b 

95% confidence 

interval 

p-value c 

Gender    

Male 

Female              

 

55 (73.3) 

20 (26.7) 

 

49 (89.1) 

12 (60) 

 

5.82 

6.00 

 

(5.29-6.71) 

(5.23-7.38) 

 

0.667 

Age  

<55 

≥55 

 

39 (52) 

36 (48) 

 

32 (82.1) 

29 (80.6) 

 

6.00 

5.00 

 

(5.22-6.77) 

(4.01-5.98) 

 

0.675 

Smoking status    

Non-smoker 

Ever smoker 

 

26 (34.7) 

49 (65.3) 

 

21 (80.8) 

40 (81.6) 

 

6.69 

5.90 

 

(5.22-8.13) 

(4.87-6.94) 

 

0.376 

Family history 

No 

Yes 

 

61 (81.3) 

14 (18.7) 

 

48 (78.7) 

13 (92.9) 

 

6.04 

6.64 

 

(5.09-6.98) 

(4.74-8.55) 

 

0.785 

Histological subtype   

Adenocarcinoma 

Squamous cell carcinoma 

Other 

 

56 (74.7) 

13 (17.3) 

6 (8) 

 

48 (85.7) 

8 (61.5) 

5 (83.3) 

 

6.20 

6.56 

5.20 

 

(5.29-7.11) 

(3.69-9.41) 

(2.07-8.32) 

 

0.906 

ECOG PS  

0-1 

2 

 

43 (57.3) 

32 (42.7) 

 

39 (90.7) 

22 (68.8) 

 

6.11 

6.48 

 

(5.43-6.87) 

(4.57-8.38) 

 

0.190 

Stage III 

          IV 

20 (26.7) 

55 (73.3) 

16 (80) 

45 (81.8) 

6.01 

5.00 

(5.09-6.91) 

(4.25-5.75) 0.893 

Type of platinum 

 Cisplatin  

Carboplatin 

 

45 (60) 

30 (40) 

 

39 (86.7) 

22 (73.3) 

 

6.01 

5.02 

 

(5.26-6.74) 

(3.41-6.61) 

 

0.942 

ECOG PS; Eastern Cooperative Oncology Group performance status. A Raw percentage from the total number of patients in each factor.b 

Estimation was limited to the largest survival time if it was censored.c p value was computed by Log-Rank test, p < 0.05 is statistically significant. 

 

Fig. 1. Kaplan Meier curve showing the effect of patient’s gender on overall Survival. 
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Table 3. The effect of potential prognostic factors on overall survival (OS) rates among study participants 

(n=75) 

Factor Total 

number 

n (%) 

No. of events 

n (%) a 

Median for 

survival time b 

95% confidence 

interval 

p-value c 

Gender    

Male 

Female              

 

55 (73.3) 

20 (26.7) 

 

32 (58.2) 

5 (25) 

 

11.00 

15.53 

 

(8.51-13.49) 

(13.67-17.39) 

 

0.021 

Age <55 

        ≥55 

39 (52) 

36 (48) 

19(48.7)  

18(50) 

13.58 

12.77 

(12.12-15.03) 

(11.16-14.71) 

0.998 

Smoking status    

Non-smoker 

Ever smoker 

 

26(34.7) 

49(65.3) 

 

15(57.7) 

22(44.9) 

 

12.00 

14.00 

 

(10.54-13.46) 

(9.35-17.11) 

 

0.249 

Family history  

No 

Yes 

 

61(81.3) 

14 (18.7) 

 

29(47.5) 

8(57.1) 

 

13.31 

13.07 

 

(11.32-14.67) 

(10.54-15.61) 

 

0.902 

Histological subtype   

Adenocarcinoma 

Squamous cell carcinoma 

Other 

 

56 (74.7) 

13 (17.3) 

6 (8) 

 

28(50) 

4(30.8) 

5(83.3) 

 

13.17 

13.89 

11.60 

 

(11.83-14.52) 

(10.43-17.35) 

(9.89-13.31) 

 

0.237 

ECOG PS  

0-1 

2 

 

43 (57.3) 

32 (42.7) 

 

22(51.2) 

15(46.9) 

 

13.50 

12.41 

 

(12.11-14.89) 

(10.32-14.51) 

 

0.718 

Stage III 

          IV 

20 (26.7) 

55 (73.3) 

6 (30) 

31 (56.4) 

15.14 

11.05 

(13.26-17.02) 

(9.47-12.63) 

0.045 

Type of platinum 

Cisplatin 

Carboplatin 

 

45 (60) 

30 (40) 

 

25(55.6) 

12(40) 

 

12.00 

16.00 

 

(9.79-14.21) 

(12.48-16.10) 

 

0.142 

ECOG PS; Eastern Cooperative Oncology Group performance status. a Raw percentage from number of patients in each factor. b 

Estimation was limited to the largest survival time if it was censored.c p value was computed by Log-Rank test, p < 0.05 is 

statistically significant. 

 

Fig. 2. Kaplan Meier curve showing the effect of cancer stage on patient’s overall survival.  
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Hence, the scrutiny of prognostic factors, 

which involves the intricate linkage of baseline 

clinical and treatment covariables to resultant 

outcomes, serves as a pivotal endeavor that 

substantially enriches the framework of clinical 

research. However, most of the previously 

conducted studies were retrospective and focused 

mainly on investigating factors affecting survival 

more than factors affecting response to treatment. 

In this hospital-based cohort study, eight 

potential prognostic factors were analyzed and 

evaluated for correlations to response and 

survival of stage III-IV NSCLC patients 

receiving first-line platinum-based protocols. 

Diverging from other research that investigated 

patients with advanced-stage NSCLC who 

received platinum-based chemotherapy, the 

current study reported a lower objective RR to 

chemotherapy. Specifically, the ORR observed in 

this study was 19%, whereas a British study 

reported a rate of 36%, and a Japanese study 

noted an ORR of 27% [23, 24], despite 

comparable distributions of sex, age, and tumor 

histopathology. Additionally, at least 50% of the 

study population remained alive 12 months post-

chemotherapy initiation, aligning with findings 

from previous research in the Middle East and 

Africa (MEA) [25], but falling short of rates 

observed in global cohorts [26]. This variation 

may be ascribed to the restricted access to 

innovative pharmaceuticals and targeted 

therapies within Egypt and other developing 

nations. As a result, it becomes imperative for the 

Egyptian healthcare system to emphasize the 

analysis of clinical and pathological prognostic 

factors to improve patient management and 

efficiently allocate resources. 

It is well-established that lung cancer 

prevalence exhibits a strong age-related 

dependency, with the risk of the disease 

escalating with advancing age, predominantly 

affecting individuals in the 65–74-year age 

bracket [27]. However, the link between 

treatment outcomes and age at diagnosis remains 

controversial. In the current investigation, no 

substantial association was discerned between 

age and treatment outcomes in NSCLC patients 

as defined by OS, RR, and PFS. This was 

following the results of a randomized phase III 

multicentre study conducted by the European 

Society for Medical Oncology in patients with 

metastatic/advanced NSCLC, in which subgroup 

analysis between elderly and non-elderly patients 

showed similar efficacy of first-line gemcitabine 

+ carboplatin in terms of OS, RR, and time to 

progression [28]. Similarly, in the more recent 

Indian study, patients’ age at diagnosis was 

reported not to be associated with response or 

survival outcomes of advanced NSCLC patients 

receiving platinum therapy [8]. Nevertheless, an 

analysis utilizing the Surveillance, Epidemiology, 

and End Results database, which encompassed 

NSCLC patients diagnosed between 2004 and 

2013, identified age at diagnosis as a significant 

prognostic factor. This study revealed that both 

overall and cancer-specific survival rates were 

more favorable in younger patients compared to 

their older counterparts [29]. Moreover, a 

Japanese investigation evaluating the 

clinicopathological features and survival 

outcomes between younger and older patients 

with NSCLC demonstrated that the survival rate 

in the younger cohort was superior to that 

observed in the older population [30]. This 

discrepancy in the results of the present study 

might be attributed to the fact that those studies 

included various stages of the disease not only 

late advanced stages as in the present study. 

Analysis of the smoking status of the 

patients, first-degree family history of cancer, 

and the histologic subtype of the NSCLC among 

the present study population also revealed no 

correlations with the platinum chemotherapy 

outcomes nor patients’ survival which are 

following results of previous reports [8, 10, 13, 
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14, 31]. 

In the current study, there was a statistically 

significant gender difference in OS, but not RR, 

among patients with NSCLC where males had 

shorter OS and a higher tendency to event 

occurrence (death) than females. These results 

align with previous extensive population-based 

research, which has consistently demonstrated 

that male gender is linked to reduced survival and 

poorer prognosis in patients with NSCLC, 

irrespective of the disease stage [32, 33]. The 

observed disparities in prognosis and mortality 

between sexes are likely attributable to a complex 

interplay of factors. These encompass a variety of 

environmental factors, such as pollutant 

exposure, dietary practices, and smoking status, 

in addition to inherent biological disparities, 

including the influence of sex hormones and 

distinct immune system responses between 

females and males [34]. 

In the current work, the RR was not 

significantly different between stage IIIB and 

stage IV cases. However, patients with stage IV 

disease had statistically significantly lower OS 

than patients with stage IIIB, which was similar 

to a Turkish study that reported lower median OS 

time but similar RR in stage IV compared to 

stage IIIB NSCLC patients treated with cisplatin 

with vinorelbine or gemcitabine [35]. This 

finding indicates the rapid and poor prognosis 

among metastatic stages of NSCLC patients and 

reflects the effect of the spread of the cancer to 

distant sites of the body.  

Regarding the prognostic value of the 

patient’s PS; the current study showed that the PS 

of patients was positively correlated to the 

objective response to platinum therapy where 

patients who had better ECOG PS (score= 0-1) 

had a statistically significantly better response 

than those with lower PS (score= 2). Similarly, 

Jeon and his colleagues previously reported that 

low patients’ PS is an independent risk factor for 

worse response to platinum therapy and low OS 

in Korean NSCLC patients [36].  The present 

study could not find an association between the 

PS of the patients and their survival outcomes. 

This finding contradicts the results of previous 

studies which reported that patients with 

advanced-stage NSCLC who have had poor pre-

treatment PS had poor OS compared to patients 

who had a better PS [37, 38]. The variance 

observed in these findings is most likely 

attributable to the limited sample size in the 

present study. 

In the same manner, the present study 

reported that cisplatin resulted in a better 

response than carboplatin among patients with 

the group of patients who received cisplatin 

showing higher PR and lower tumor resistance to 

therapy. Nonetheless, no statistically significant 

variance in survival outcomes was discerned 

between the two pharmacological agents. These 

findings are in agreement with the meta-analysis 

conducted by Griesinger et al., which 

encompassed 12 randomized controlled trials. 

Their comparative analysis of carboplatin versus 

cisplatin-based chemotherapy regimens in 

advanced NSCLC patients revealed that there is 

no considerable divergence in the overall survival 

outcomes between the two therapeutic 

approaches. Nonetheless, cisplatin-based therapy 

demonstrated a slight, yet notable, improvement 

in the overall response rate [39].  

The current study was limited by being a 

small sample size single-centered study. 

Additionally, genetic testing to identify driver 

mutations was not conducted, which could have 

provided insights into patient response to targeted 

therapies. Furthermore, the study included only 

one platinum doublet regimen, limiting the ability 

to compare the efficacy of different 

chemotherapy combinations. 
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Conclusion 

The current study suggests that an ECOG PS 

of 0-1, female gender, and administration of 

cisplatin/gemcitabine as first-line therapy in stage 

IIIB/IV NSCLC are predictive of more favorable 

treatment outcomes. Conversely, factors such as 

histological subtype of NSCLC, age at diagnosis, 

and smoking status did not significantly influence 

the outcomes in this study cohort. 

Recommendations 

Multicentre studies with a large number of 

patients including driver mutation assessment and 

diverse platinum-based doublet regimens are 

necessary to gain a more comprehensive 

understanding of the prognosis in patients 

presenting with advanced-stage NSCLC. 
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