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Abstract
Background

Lung cancer is the most frequent cause of cancer-related deaths and the most common type of cancer
globally. It is generally classified into two main histologic subtypes: non-small cell lung cancer (NSCLC) and
small cell lung cancer (SCLC). NSCLC is the most prevalent type and is enriched with genetic and molecular
diversity. This study evaluated the clinical, molecular, and demographic characteristics of patients with
NSCLC, with a focus on variables involving disease stage, survival rates, and mutations in the epidermal
growth factor receptor (EGFR) and anaplastic lymphoma kinase (ALK) genes.

Methods

This retrospective study included 51 adult patients aged 30 years and older. Only patients who received
treatment and subsequent follow-up at our institution were included in this study.

Results

There were 51 patients, aged 30-84 years (mean = 59.6 * 10.9). Out of 51 patients, 32 (64.7%) were men; 19
(37.2.5%) were either current or former smokers; 34 patients (66.7%) had an Eastern Cooperative Oncology
Group (ECOG) performance status of either 0 or 1; 47 (92.2) had an adenocarcinoma; 15 (29.4%) had a
bilateral lung disease; 43 (84.3%) had stage IV disease; 10 (19.6%) had a positive EGFR status; eight (15.7)
had a positive ALK status; and 38 patients (73.1%) had died by the cut-off date for this study. The median
survival time for the EGFR-negative patients was 15 months, as opposed to 16 months for those who were
EGFR-positive. Likewise, the median survival time for both the ALK-negative and positive patients was 17
months each.

Conclusion

The study contributes to our understanding of NSCLC and highlights the trends of our region while
acknowledging the limitations associated with molecular studies and smaller sample sizes. These findings
are not aligned with global trends in NSCLC due to the above-mentioned reasons. Future prospective trials
are needed to aim for larger cohorts and consider additional variables to address the complexities of NSCLC.

Categories: Oncology
Keywords: alk rearrangement, clinicopathological features, egfr mutations, metastatic non-small cell lung cancer,
outcomes

Introduction

Lung cancer is the most common cancer with an estimated 12.4% of total cancer cases. It is the most
common cause of cancer-related death with an estimated 1.8 million deaths worldwide [1]. In Pakistan,
there were an estimated 10,000 new cases accounting for 5.9% of total cancer patients in 2020, and it is the
fourth most common cause of cancer-related mortality among both sexes in Pakistan [2]. Lung cancer is
generally categorized into two main histologic types: non-small cell lung cancer (NSCLC) and small cell

lung cancer (SCLC). NSCLC accounts for 85% of all lung cancer cases [2] and regardless of its histologic
subtypes, NSCLC is one of the most genetically and molecularly diverse cancers, posing significant
challenges to prevention and treatment approaches [3]. The paradigm for managing advanced-stage

NSCLC has already shifted due to the introduction of new drug classes, even though the shift from empiric to
mechanism-based, molecular biomarker-driven therapeutic decision-making is a continuous process [4].
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The International Association for the Study of Lung Cancer, the College of American Pathologists, and the
Association of Molecular Pathology released molecular testing guidelines in 2013 that limited testing to
polymerase chain reaction (PCR) for epidermal growth factor receptor (EGFR; also known as ERBB1)
mutations and fluorescence in situ hybridization (FISH) for anaplastic lymphoma kinase (ALK) fusions [5].
Advancements in DNA-based next-generation sequencing (NGS) have enabled the identification of
numerous gene alterations within a single tissue sample. This, combined with the development of effective
tyrosine kinase inhibitors (TKI), has uncovered additional actionable driver mutations, including ROS1
fusions (2%), BRAF mutations (2%), NTRK fusions (1%), EGFR and HER2 exon 20 insertion mutations (3%),
MET amplifications or exon 14 skipping mutations (2%), RET proto-oncogene rearrangements (1%), and
KRAS mutations (25%). These discoveries have broadened the understanding of molecular profiles in lung
cancer [6]. The mainstay of personalized treatment is adapting cancer therapy for each patient by using
targeted therapies based on specific genetic aberrations [7]. In Pakistan, the diagnosis of lung cancer is often
delayed and poses significant challenges in timely intervention and treatment initiation. Factors
contributing to delayed diagnosis include limited awareness, insufficient access to healthcare facilities, and
socioeconomic barriers. The therapeutic and prognostic implications of delayed diagnosis are significant, as
lung cancer is frequently diagnosed at advanced stages, limiting the efficacy of available treatment options.

Materials And Methods
Study design and participants

This is a retrospective, cross-sectional study to describe the patient demographics, prevalence of EGFR and
ALK mutations, and pathologic features and to correlate these with treatment outcomes in patients with
biopsy-proven NSCLC. All consecutive eligible patients diagnosed with NSCLC and treated at Shaukat
Khanum Memorial Cancer Hospital and Research Centre (SKMCH&RC) between January 1, 2017, and
December 31, 2021, were included in the present study. Initially, 553 patients diagnosed with NSCLC were
identified, since the study aimed to assess survival outcomes in mutation-known patients, therefore, only
51 patients were found to meet the eligibility criteria. The eligible study population comprised both males
and females aged 18 years or above, with histologically confirmed NSCLC and known EGFR or ALK mutation
status, who received treatment at SKMCH&RC. Patients with mixed histology of SCLC and NSCLC histology
and with insufficient available data were excluded from the analysis. The study was approved as a
retrospective study by the Institutional Review Board (IRB) of SKMCH&RC and the IRB also granted a waiver
of informed consent. Data used in the analysis was anonymized.

Methods

Information regarding the demographic distribution, baseline characteristics of the patients, as well as data
for clinical and pathologic parameters were obtained from patients’ medical records present in the electronic
hospital information system and were analyzed. The histological diagnosis for the absence or presence of the
EGFR mutations and ALK rearrangement was confirmed by existing reports. The follow-up outcome assessed
was overall survival. Follow-up data were collected from electronic patient records. Overall survival was
assessed based on the interval duration between the date of diagnosis and the date of last follow-up and
patient status at the last follow-up (alive, dead, unknown).

Statistical analysis

All enrolled patients with histologically confirmed NSCLC and with available mutation status information
were included in the study. The counts and percentages were calculated for categorical variables. Descriptive
statistics were generated for continuous variables. The counts were cross-tabulated between the final
patient status and sex, smoking status, Eastern Cooperative Oncology Group (ECOG) performance status,
laterality, morphology, disease stage, EGFR status, and ALK status. Accordingly, the chi-square statistics
were computed. A logistic regression analysis was also conducted. The survival analysis was done through
the Kaplan-Meier method, comparing the survival distribution by EGFR and ALK status. All results were
considered statistically significant at an alpha level of 0.05.

Results

There were 51 patients in the study, whose age of presentation ranged from 30 to 84 years (mean = 59.6 =
10.9; mode = 62). Out of these 51 patients, 32 (64.7%) were men; 19 (37.2.5%) were either current or former
smokers; 34 patients (66.7%) had an ECOG performance status of either 0 or 1; 47 (92.2%) had an
adenocarcinoma; 43 (84.3%) had stage IV disease; 10 (19.6%) had a positive EGFR status; eight (15.7%) had a
positive ALK status; and 38 patients (73.1%) had died by the cut-off date for this study. The cross-tabulation
between the final patient status (dead versus alive) and various factors mentioned above did not show any
significant associations (p-value > 0.05). The details are shown in Table 1.
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Patient status, count (%) Total count (%) P-value*
Variable Category Alive, 13 (25.5) Dead, 38 (74.5) 51 (100)
Female 3(16.7) 15 (83.3) 18 (35.3)
Sex 0.336
Male 10 (30.3) 23(69.7) 33 (64.7)
Current smoker 4 (40.0) 6 (60.0) 10 (19.6)
Smoking status Former smoker 1(11.1) 8 (88.9) 9(17.6) 0.351
Never smoker 8 (25.0) 24 (75.0) 32 (62.8)
Grade 0 5(35.7) 9 (64.3) 14 (27.5)
Grade | 7 (35) 13 (65) 20 (39.2)
ECOG performance status** 0.149
Grade Il 1(9.1) 10 (90.9) 11(21.5)
Grade Il 0(0.0) 6 (100) 6(11.8)
Right lung 4(20.0) 16 (80.0) 20 (39.2)
Laterality*** Left lung 4 (25.0) 12 (75.0) 16 (31.4) 0.669
Right and left lung 5(33.3) 10 (66.7) 15 (29.4)
Adenocarcinoma 12 (25.5) 35 (74.5) 47 (92.2)
Morphology 1
Squamous cell carcinoma 1(25.0) 3(75.0) 4 (7.8)
Stage IlI 3(37.5) 5 (62.5) 8 (15.7)
Disease stage 0.404
Stage IV 10 (23.3) 33 (76.7) 43 (84.3)
Negative 11 (27.5) 29 (72.5) 40 (78.4)
EGFR« 1
Positive 2 (20.0) 8 (80.0) 10 (19.6)
Negative 9 (30.0) 21(70.0) 30 (58.9)
ALK~ 0.689
Positive 3(37.5) 5 (62.5) 8 (15.7)

TABLE 1: Demographic details and clinical features of the patients in the study.

* The chi-square test and Fisher’'s exact test have been applied. ** ECOG: Eastern Cooperative Oncology Group. ECOG performance status: 50% of the
cells have an expected count of less than five. *** Laterality: 33.3% of the cells have an expected count of less than five. « EGFR is an abbreviation for
epidermal growth factor receptor. ~ ALK is an abbreviation for the anaplastic lymphoma kinase.

The logistic regression did not show any significant associations with the outcome of interest (dead versus
alive). For the Kaplan-Meier survival analysis, death was the final patient status. Figure I displays the
survival distributions according to the EGFR status. Figure 2 displays these according to the ALK status.
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FIGURE 1: The survival distributions by the epidermal growth factor
receptor (EGFR) status in lung cancer patients using the Kaplan-Meier

analysis.
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FIGURE 2: The survival distributions by the anaplastic lymphoma
kinase (ALK) status in lung cancer patients using the Kaplan-Meier

analysis.

The log-rank test (Mantel-Cox) comparing the overall equality of survival distributions by the EGFR status
was not statistically significant (chi-square = 0.011, df = 1, and p-value = 0.916); neither was the comparison
between the ALK status (chi-square = 0.414, df = 1, and p-value = 0.520). Table 2 shows the descriptive
results for the EGFR status. Table 3 shows these for the ALK status.
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Kaplan-Meier Survival estimate (months)

EGFR Total N Dead Censored % Mean Median Std. error ClI: Lower bound Upper bound
Negative 40 29 11 27.5 24.857 15 2.925 9.268 20.732
Positive 10 8 2 20 19.767 16 4.743 6.703 25.297
Overall 50 37 13 26 24.584 16 2.384 11.327 20.673

TABLE 2: The results of the Kaplan-Meier analysis for lung cancer patients based on their
epidermal growth factor receptor (EGFR) status.

Kaplan-Meier Survival estimate (months)

ALK Total N Dead Censored % Mean Median Std. error Cl: Lower bound Upper bound
Negative 30 21 9 30.0 25.232 17 3.104 10.917 23.083
Positive 8 5 3 375 32.042 17 14.546 0 45.511
Overall 38 26 12 316 26.78 17 2.852 11.409 22.591

TABLE 3: The results of the Kaplan-Meier analysis for lung cancer patients based on their
anaplastic lymphoma kinase (ALK) status.

The median survival time for the EGFR-negative patients was 15 months, as opposed to 16 months for those
who were EGFR-positive. Likewise, the median survival time for both the ALK-negative and positive patients
was 17 months each.

Discussion

Lung cancer is the second most common cancer in men and the third most common cancer in both sexes
combined in Pakistan [1]. NSCLC is the most common type with a high incidence of acquired somatic
mutations [2]. In clinical practice, thorough profiling of clinically relevant mutations is essential in
identifying the most effective targeted therapy and understanding drug resistance mechanisms [8,9].

Currently available treatments for NSCLC primarily consist of radiotherapy, chemotherapy, surgery, targeted
therapy, and immunotherapy. Unfortunately, most patients are diagnosed with advanced lung cancer (57%),
and the five-year relative survival rate for those with metastatic lung cancer is only 6% [10]. The prognosis
for patients with NSCLC has significantly improved with the introduction of targeted therapies. Several
clinical trials have demonstrated the efficacy of targeted therapy that has led to significantly longer
progression-free survival (PFS) than those who receive chemotherapy regimens [11-13].

This study evaluated the clinical, molecular, and demographic characteristics of patients with NSCLC, with a
focus on variables involving disease stage, survival rates, and mutations in the EGFR and ALK genes. The
results provided important insights into the cohort of 51 patients and an in-depth understanding of the
complexities associated with NSCLC management. Our study's demographic analysis showed 65.4% male
predominance, which is in accordance with the worldwide trend [14]. The average age of 59.6 years at the
time of diagnosis is also in line with worldwide data. Of the patients, 84.6% had advanced stage IV disease at
the time they were initially diagnosed, highlighting the challenges in diagnosing NSCLC at earlier stages in
countries like Pakistan. Unfortunately, this number is much higher than in the Western world due to a lack of
screening modalities, access to healthcare facilities, and lack of education [15].

We also focused on EGFR and ALK mutations, which are important biomarkers in NSCLC to define
indications of targeted therapies. Approximately 45-50% of Asian patients with lung adenocarcinoma have
EGFR mutations and the prevalence of ALK mutations is around 7% [12,13].

Of the patients, 19.2% had EGFR mutations, which is in line with the available literature, especially in the
Asian population with a higher incidence of adenocarcinoma [12,16,17].

EGFR-positive patients in our study had a median survival of 16 months, whereas EGFR-negative patients
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had a median survival of 15 months. The median survival for both ALK-positive and ALK-negative patients
was 17 months. Since EGFR-positive and ALK rearrangements have generally been linked to better
prognoses and responsiveness to targeted therapy, our results contradict expectations [18-20].

The study analyzed the impact of EGFR and ALK mutations on patient outcomes, revealing that although the
p-values did not reach statistical significance (p = 0.084 for EGFR and p = 0.255 for ALK), the observed
values and cumulative survival probabilities suggest the potential influence of these genetic alterations on
NSCLC prognosis. The study emphasizes the need for larger cohorts in molecular studies to draw significant
conclusions [21,22].

This study aligns with established trends in NSCLC demographics, highlighting male predilection and the
challenge of diagnosing advanced-stage disease. Patients harboring EGFR mutations were treated with
tyrosine kinase inhibitors (TKIs), such as osimertinib or erlotinib, while those with ALK rearrangements
received ALK inhibitors, such as alectinib. The response to these targeted therapies was noted but did not
achieve statistical significance within the study's sample size.

The complexity of NSCLC and treatment responses is evident in the mismatch between survival results and
molecular state. Factors such as ALK rearrangements and EGFR mutations, patient-specific characteristics,
genetic changes, treatment modalities, and tumor heterogeneity significantly impact the disease's
progression and response to therapy, thereby affecting survival rates.

In the precision oncology era, understanding the complex molecular landscape of NSCLC is crucial for
effective therapeutic management. Integrating molecular subtyping, genomic profiling, and treatment
response monitoring is essential for maximizing patient outcomes and identifying novel therapeutic targets
to overcome treatment resistance.

Strengths and limitations

This study offers critical insights into the clinical, molecular, and demographic aspects of NSCLC in
Pakistan, describing key biomarkers such as EGFR and ALK mutations. By aligning with global data on age
and male predominance, the findings highlight regional challenges, particularly the high prevalence of late-
stage diagnoses due to limited healthcare access and lack of screening. Despite its contributions, the study's
small sample size, and exclusion of other significant mutations, such as KRAS or ROS1, limit the strength of
its conclusions. These limitations emphasize the need for larger, prospective studies incorporating
comprehensive molecular profiling to advance understanding and improve outcomes in NSCLC.

Conclusions

The study enhances our understanding of NSCLC and regional trends but acknowledges limitations due to
molecular studies and smaller sample sizes. It highlights the potential impact of EGFR and ALK mutations
on survival outcomes and suggests future prospective trials with larger cohorts and additional variables to
address the complexities of NSCLC.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Sameen Bin Naeem, Mansoor Abbas, Zeeshan Tariq, Farhana Badar, Rameen Shahid,
Farah Asif, Sadia Hassan

Acquisition, analysis, or interpretation of data: Sameen Bin Naeem, Mansoor Abbas, Zeeshan Tariq,
Farhana Badar, Rameen Shahid, Farah Asif, Sadia Hassan

Drafting of the manuscript: Sameen Bin Naeem, Mansoor Abbas, Zeeshan Tariq, Farhana Badar, Rameen
Shahid, Farah Asif, Sadia Hassan

Critical review of the manuscript for important intellectual content: Sameen Bin Naeem, Mansoor
Abbas, Zeeshan Tariq, Farhana Badar, Rameen Shahid, Farah Asif, Sadia Hassan

Supervision: Zeeshan Tariq

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Institutional Review Board, Shaukat Khanum Memorial Cancer Hospital and
Research Centre, Lahore issued approval EX-02-06-23-02. Animal subjects: All authors have confirmed that

2024 Bin Naeem et al. Cureus 16(12): €76257. DOI 10.7759/cureus.76257 60of 7


javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: Pfizer Pakistan provided
funding in support of the publication of the study. The funding body had no role in study design, data
collection, result analysis, and interpretation. Financial relationships: All authors have declared that they
have no financial relationships at present or within the previous three years with any organizations that
might have an interest in the submitted work. Other relationships: All authors have declared that there are
no other relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I, Jemal A, Bray F: Global Cancer Statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer |
Clin. 2021, 71:209-49. 10.3322/caac.21660

Griffin R, Ramirez RA: Molecular targets in non-small cell lung cancer. Ochsner J. 2017, 17:388-92.

Larsen JE, Minna JD: Molecular biology of lung cancer: clinical implications . Clin Chest Med. 2011, 32:703-
40.10.1016/j.ccm.2011.08.003

Gandara DR, Li T, Lara PN Jr, et al.: Algorithm for codevelopment of new drug-predictive biomarker
combinations: accounting for inter- and intrapatient tumor heterogeneity. Clin Lung Cancer. 2012, 13:321-
5.10.1016/j.cllc.2012.05.004

Lindeman NI, Cagle PT, Beasley MB, et al.: Molecular testing guideline for selection of lung cancer patients
for EGFR and ALK tyrosine kinase inhibitors: guideline from the College of American Pathologists,
International Association for the Study of Lung Cancer, and Association for Molecular Pathology. ] Thorac
Oncol. 2013, 8:823-59. 10.1097/JT0O.0b013e318290868f

Lindeman NI, Cagle PT, Aisner DL, et al.: Updated molecular testing guideline for the selection of lung
cancer patients for treatment with targeted tyrosine kinase inhibitors: guideline from the College of
American Pathologists, the International Association for the Study of Lung Cancer, and the Association for
Molecular Pathology. ] Thorac Oncol. 2018, 13:323-58. 10.1016/j.jth0o.2017.12.001

Li T, Kung HJ, Mack PC, Gandara DR: Genotyping and genomic profiling of non-small-cell lung cancer:
implications for current and future therapies. ] Clin Oncol. 2013, 31:1039-49. 10.1200/]C0.2012.45.3753
Liang H, Huang J, Wang B, Liu Z, He ], Liang W: The role of liquid biopsy in predicting post-operative
recurrence of non-small cell lung cancer. | Thorac Dis. 2018, 10:S838-45. 10.21037/jtd.2018.04.08
Absenger G, Terzic |, Bezan A: ASCO update: lung cancer. Memo. 2017, 10:224-7. 10.1007/s12254-017-
0373-x

Siegel RL, Miller KD, Fuchs HE, Jemal A: Cancer statistics, 2021. CA Cancer J Clin. 2021, 71:7-33.
10.3322/caac.21654

Li S, de Camargo Correia GS, Wang J, Manochakian R, Zhao Y, Lou Y: Emerging targeted therapies in
advanced non-small-cell lung cancer. Cancers (Basel). 2023, 15:2899. 10.3390/cancers15112899

ShiY, AuJS, Thongprasert S, et al.: A prospective, molecular epidemiology study of EGFR mutations in
Asian patients with advanced non-small-cell lung cancer of adenocarcinoma histology (PIONEER). ] Thorac
Oncol. 2014, 9:154-62. 10.1097/JTO.0000000000000033

Zhao F, Xu M, Lei H, et al.: Clinicopathological characteristics of patients with non-small-cell lung cancer
who harbor EML4-ALK fusion gene: a meta-analysis. PLoS One. 2015, 10:e0117333.
10.1371/journal.pone.0117333

Siegel RL, Miller KD, Jemal A: Cancer statistics, 2020. CA Cancer ] Clin. 2020, 70:7-30. 10.3322/caac.21590
Haro GJ, Sheu B, Cook NR, Woodard GA, Mann MJ, Kratz JR: Comparison of conventional TNM and novel
TNMB staging systems for non-small cell lung cancer. JAMA Netw Open. 2019, 2:e1917062.
10.1001/jamanetworkopen.2019.17062

Shigematsu H, Lin L, Takahashi T, et al.: Clinical and biological features associated with epidermal growth
factor receptor gene mutations in lung cancers. ] Natl Cancer Inst. 2005, 97:339-46. 10.1093/jnci/dji055
Pao W, Miller V, Zakowski M, et al.: EGF receptor gene mutations are common in lung cancers from "never
smokers" and are associated with sensitivity of tumors to gefitinib and erlotinib. Proc Natl Acad Sci U S A.
2004, 101:13306-11. 10.1073/pnas.0405220101

Zhang YL, Yuan JQ, Wang KF, et al.: The prevalence of EGFR mutation in patients with non-small cell lung
cancer: a systematic review and meta-analysis. Oncotarget. 2016, 7:78985-93. 10.18632/oncotarget.12587
Shaw AT, Yeap BY, Mino-Kenudson M, et al.: Clinical features and outcome of patients with non-small-cell
lung cancer who harbor EML4-ALK. | Clin Oncol. 2009, 27:4247-53. 10.1200/]C0.2009.22.6993

Gainor JF, Varghese AM, Ou SH, et al.: ALK rearrangements are mutually exclusive with mutations in EGFR
or KRAS: an analysis of 1,683 patients with non-small cell lung cancer. Clin Cancer Res. 2013, 19:4273-81.
10.1158/1078-0432.CCR-13-0318

Sequist LV, Yang JC, Yamamoto N, et al.: Phase III study of afatinib or cisplatin plus pemetrexed in patients
with metastatic lung adenocarcinoma with EGFR mutations. ] Clin Oncol. 2013, 31:3327-34.
10.1200/7C0O.2012.44.2806

Lee CK, Wu YL, Ding PN, et al.: Impact of specific epidermal growth factor receptor (EGFR) mutations and
clinical characteristics on outcomes after treatment with EGFR tyrosine kinase inhibitors versus
chemotherapy in EGFR-mutant lung cancer: a meta-analysis. ] Clin Oncol. 2015, 33:1958-65.
10.1200/JC0.2014.58.1736

2024 Bin Naeem et al. Cureus 16(12): €76257. DOI 10.7759/cureus.76257

7of7


https://dx.doi.org/10.3322/caac.21660
https://dx.doi.org/10.3322/caac.21660
https://pmc.ncbi.nlm.nih.gov/articles/PMC5718451/
https://dx.doi.org/10.1016/j.ccm.2011.08.003
https://dx.doi.org/10.1016/j.ccm.2011.08.003
https://dx.doi.org/10.1016/j.cllc.2012.05.004
https://dx.doi.org/10.1016/j.cllc.2012.05.004
https://dx.doi.org/10.1097/JTO.0b013e318290868f
https://dx.doi.org/10.1097/JTO.0b013e318290868f
https://dx.doi.org/10.1016/j.jtho.2017.12.001
https://dx.doi.org/10.1016/j.jtho.2017.12.001
https://dx.doi.org/10.1200/JCO.2012.45.3753
https://dx.doi.org/10.1200/JCO.2012.45.3753
https://dx.doi.org/10.21037/jtd.2018.04.08
https://dx.doi.org/10.21037/jtd.2018.04.08
https://dx.doi.org/10.1007/s12254-017-0373-x
https://dx.doi.org/10.1007/s12254-017-0373-x
https://dx.doi.org/10.3322/caac.21654
https://dx.doi.org/10.3322/caac.21654
https://dx.doi.org/10.3390/cancers15112899
https://dx.doi.org/10.3390/cancers15112899
https://dx.doi.org/10.1097/JTO.0000000000000033
https://dx.doi.org/10.1097/JTO.0000000000000033
https://dx.doi.org/10.1371/journal.pone.0117333
https://dx.doi.org/10.1371/journal.pone.0117333
https://dx.doi.org/10.3322/caac.21590
https://dx.doi.org/10.3322/caac.21590
https://dx.doi.org/10.1001/jamanetworkopen.2019.17062
https://dx.doi.org/10.1001/jamanetworkopen.2019.17062
https://dx.doi.org/10.1093/jnci/dji055
https://dx.doi.org/10.1093/jnci/dji055
https://dx.doi.org/10.1073/pnas.0405220101
https://dx.doi.org/10.1073/pnas.0405220101
https://dx.doi.org/10.18632/oncotarget.12587
https://dx.doi.org/10.18632/oncotarget.12587
https://dx.doi.org/10.1200/JCO.2009.22.6993
https://dx.doi.org/10.1200/JCO.2009.22.6993
https://dx.doi.org/10.1158/1078-0432.CCR-13-0318
https://dx.doi.org/10.1158/1078-0432.CCR-13-0318
https://dx.doi.org/10.1200/JCO.2012.44.2806
https://dx.doi.org/10.1200/JCO.2012.44.2806
https://dx.doi.org/10.1200/JCO.2014.58.1736
https://dx.doi.org/10.1200/JCO.2014.58.1736

	Clinicopathological Features, Epidermal Growth Factor Receptor (EGFR) Mutations and Anaplastic Lymphoma Kinase (ALK) Rearrangement-Based Survival of Patients With Advanced Non-small Cell Lung Cancer in a Tertiary Care Setting
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design and participants
	Methods
	Statistical analysis

	Results
	TABLE 1: Demographic details and clinical features of the patients in the study.
	FIGURE 1: The survival distributions by the epidermal growth factor receptor (EGFR) status in lung cancer patients using the Kaplan-Meier analysis.
	FIGURE 2: The survival distributions by the anaplastic lymphoma kinase (ALK) status in lung cancer patients using the Kaplan-Meier analysis.
	TABLE 2: The results of the Kaplan-Meier analysis for lung cancer patients based on their epidermal growth factor receptor (EGFR) status.
	TABLE 3: The results of the Kaplan-Meier analysis for lung cancer patients based on their anaplastic lymphoma kinase (ALK) status.

	Discussion
	Strengths and limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


