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Introduction

Lung cancer is the leading cause of cancer death in North 
America. It is estimated that 226,160 men and women 
(116,470 men and 109,690 women) will be diagnosed 
with and 160,340 men and women will die of lung 
cancer in 2012 (1). And at least 40% of patients already 
have advanced, incurable, metastatic (stage IV) disease 
at the time of diagnosis (2). Non-small cell lung cancer 
(NSCLC) is the dominant histology responsible 85% of 
all lung cancers in the United States according to recent 
Surveillance Epidemiology and End Results (SEER) data (1). 
The overall 5-year relative survival for 2002-2008 from 18 
SEER geographic areas is just 15.9% and less than 4% in 

the subset presenting with distant metastases (1).
The introduction of platinum-doublet chemotherapy 

in the 1990’s for advanced lung cancer saw modest survival 
gains, increasing median survival by about 11/2 months, 
and survival at 1 year from 5% to 15% (3). Since then 
the development of tyrosine kinase inhibitors (erlotinib 
and gefitinib) in the setting of epidermal growth factor 
receptor (EGFR) mutations have been found to be effective 
as monotherapies in the second-line setting and in EGFR 
mutation-positive tumors in the first-line setting (4-6). The 
discovery of angiogenesis as a promising drug target led to 
the development of bevacizumab, a monoclonal antibody 
against vascular endothelial growth factor (VEGF) that has 
shown benefit in combination with platinum-based doublet 
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chemotherapy in patients with nonsquamous NSCLC (7). 
Finally, improvements in maintenance chemotherapy and 
the early introduction of palliative care have improved 
survival to approximately 11.6 months (8,9).

Chemotherapy has a well-defined role in the treatment 
of patients with advanced NSCLC. Compared with best 
supportive care, chemotherapy prolongs overall survival 
without significantly impairing overall quality of life (10). 
Nevertheless, population-based studies from the 1990s have 
shown that only 22% to 31% of patients with advanced 
NSCLC ever receive chemotherapy (11-14). Potential reasons 
for this seemingly low treatment rate include advanced patient 
age, poor performance status, and comorbidities; referring and 
treating physician practice patterns; and patient preference (11). 
However, these studies were taken from a time frame that did 
not reflect contemporary treatment patterns and were limited 
to Medicare billing codes through SEER data that excluded 
patients under 65 years of age. Most recently Rasco et al. 
performed a retrospective analysis of 718 patients from 2000 to 
2007 using tumor registries on all patient ages at the University 
of Southwestern Texas Medical Center and found that 49% of 
patients with advanced NSCLC received chemotherapy (15).

Given the considerable changes to advanced NSCLC 
care in recent years including the introduction of innovated 
diagnostic modalities and new targeted and less toxic 
chemotherapeutic regimens, we performed a retrospective 
data analysis between 2009 and 2010 from two community-
based academic hospitals via the Scripps Cancer Registry to 
define factors that influence the delivery of treatment and 
assess their impact on overall survival. We hypothesized 
that this cohort would have substantially higher rates of 
chemotherapy administration than previous reported 
studies. In addition we hypothesize that vast differences 
in socioeconomic status and referral patterns between the 
two hospital populations could account for differences in 
treatment and overall survival.

Methods

Study setting

This study was approved by the Scripps Institutional Review 
Board. The study sample was drawn from the Scripps Cancer 
Registry and electronic medical record data from Scripps 
Mercy Hospital (SMH) and Scripps Green Hospital (SGH). 
SMH consists of a 517-bed acute-care hospital and outpatient 
clinics serving San Diego’s primarily indigent population. 
SMH oncology clinic serves as the primary referral clinic for 
the majority of inpatient oncology consultations. SGH (173 
beds) primarily serves La Jolla, California which does not 
have an emergency department or the infrastructure to serve 
the indigent population with most oncology consultations 

in the outpatient setting. Both hospitals are located in San 
Diego County in southern California.

Patient data extraction

Patients diagnosed with stage IV NSCLC at SMH and 
SGH between January 1, 2009 and December 31, 2010 
were identified though the Scripps Cancer Registry. The 
2009-2010 timeline was selected because of two major 
advancements in advanced NSCLC treatment: namely the 
IRESSA Pan-Asia Study (IPASS) advocating routine EGFR 
screening for non-squamous cell tumors and the use of less-
toxic TKIs as first-line therapy in the setting of EGFR-
mutation positive tumors, and the introduction of early 
palliative care which demonstrates improved quality of life 
and overall survival (11,16). Patient data were obtained 
from the Scripps Cancer Registry and through review of 
pathology records, hospital admission and discharge records, 
outpatient clinic progress notes, and the Social Security Index 
to confirm dates of death. The Scripps Cancer Registry is 
overseen by registrars credentialed by The National Cancer 
Registrars Association to ensure the collection of timely, 
accurate, and complete data. The registry collects data on 
all patients diagnosed and treated at a Scripps facility with 
a malignant diagnosis. The information is reported to the 
California Cancer Registry and the Commission on Cancer 
National Cancer Data Base. The registry also does annual 
lifetime follow-up on all patients in their database.

Definition of variables

Data were abstracted from the Scripps Cancer Registry with 
the following variables: TNM stage, age, gender, place of 
diagnosis, insurance, histology, ECOG performance status 
at diagnosis, date of diagnosis, date of death, treatment 
given or not given, time to treatment, referral to hospice, 
EGFR testing, EGFR mutation status and survival time. 
TNM stage IV was based on the 7th Edition American Joint 
Commission on Cancer Staging Manual published in 2010 and 
the previous 6th Edition for 2009 data by incorporating stage 
IIIB currently classified as stage IV disease by contemporary 
guidelines (17-19). ECOG performance status is a 0-5 
scale used to assess how the disease affects the daily living 
abilities of the patient (20). Treatment defines whether the 
patient received palliative chemotherapy and/or radiation 
following diagnosis. Survival time is the length of time from 
diagnosis via tissue pathology until death or August 1, 2012, 
the date of data truncation for this manuscript.

Statistical data analysis

Baseline characteristics and outcomes of patients seen at 
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the two hospitals were compared using Chi square tests for 
categorical variables and non-parametric tests (Wilcoxon 
rank sum and Kruskall-Wallis) for continuous variables. All 
statistical analyses were performed using SAS version 9.2 
(SAS, Cary, North Carolina).

Results

In all, 111 patients were included in the study. Of 
those patients, the median age was 73 years (range, 45-
95 years) and 58 patients (52%) were women (Table 1). 
Adenocarcinoma (59%) was the most common type of 
cancer, followed by squamous cell (21%), large cell (8%), 
and bronchoalveolar (6%). Sixty patients (54%) received 

care at SGH and 51 patients (46%) received care at SMH. 
There were 54 patients (49%) with private health insurance, 
37 patients (33%) with Medicare and private supplemental 
insurance, 13 patients (12%) with Medicare, 6 patients with 
Medicaid (5%), and 1 patient (1%) with no insurance. The 
ECOG status was known of 98 patients (88%), of whom 84 
patients (86%) had an ECOG score between 0-2, compared 
to 14 patients (14%) with ECOG 3 or greater.

Chemotherapy analysis

Overall, 77 patients (64%) received chemotherapy. In 
univariate analysis, place of diagnosis was associated with 
receipt of chemotherapy as 78% of SGH patients received 
chemotherapy, compared with 59% of SMH patients 
(P=0.03). The median time to treatment for SGH patients 
was 0.5 months compared to 0.9 months to SMH patients, 
however this did not reach statistical significance (P=0.38). 
The median ECOG status for SGH and SMH patients were 
1.00 and 2.00, respectively (P=0.05). Overall, 81% of patients 
with ECOG scores of 0-2 received chemotherapy with no 
significant difference between hospital sites (86% at SGH vs. 
74% at SMH, P=0.15). In comparison, of the 14 patients with 
ECOG scores of 3-4, none received chemotherapy (P<0.001). 
Of those tested for the EGFR mutation, 96% received 
chemotherapy compared to 60% of those not tested (P<0.001). 
There was also a nonsignificant trend towards chemotherapy 
administration to women (78%), compared to men (60%).

Survival analysis

Median survival for all patients was 6.3 months. There was 
no significant difference in median survival between hospitals 
(7.2 months for SGH versus 5.1 months for SMH, P=0.51). 
Patients that received chemotherapy had a median survival of 
9.8 months, compared to 1.9 months for those that did not 
receive chemotherapy (P<0.001). At SGH, chemotherapy 
patients had a median survival of 9.6 versus 1.0 months 
without chemotherapy (P<0.001). At SMH, patients who 
received chemotherapy had a median survival of 11.7 months 
versus a median survival of 1.9 months without chemotherapy 
(P<0.001). Overall, median survival for ECOG performance 
status 0-2 patients was 8.4 months, compared with 0.5 months 
for patients whose ECOG status was 3-4 (P<0.001).

Discussion

To date, this may be the only academic community-based 
study reviewing rates of chemotherapy administration and 
survival for advanced NSCLC reflecting contemporary 
disease management. In this study, 64% of overall patients with 
advanced NSCLC received chemotherapy, an improvement 

Table 1 Patient characteristics by site

Characteristics SGH SMH Overall

Total 60 51 111

Age (years) 73±11 73±11 73±11

Gender

Male 26 [43] 27 [53] 53 [48]

Female 44 [57] 34 [47] 58 [52]

Known ECOG score

0-2 50 [91] 34 [79] 84 [86]

3-4 5 [9] 9 [21] 14 [14]

Insurance type

Private insurance 32 [53] 22 [43] 54 [49]

Medicare/suppl. 26 [38] 11 [22] 37 [33]

Medicare 2 [3] 11 [22] 13 [12]

Medicaid 0 6 [12] 6 [5]

No insurance 0 1 [12] 1 [1]

Histology

Adenocarcinoma 40 [67] 26 [51] 66 [59]

Squamous cell 11 [18] 12 [24] 23 [21]

Large cell 2 [3] 7 [14] 9 [8]

Bronchoalveolar 3 [5] 4 [8] 7 [6]

NSCLC NOS 4 [7] 2 [4] 6 [6]

EGFR mutation analysis testing

Total 20 [33] 8 [16] 28 [25]

Pre-IPASS 3 [13] 2 [8] 5 [8]

Post-IPASS 17 [47] 6 [24] 23 [33]

Chemotherapy administration

Yes 47 [78] 30 [59] 77 [64]

No 13 [22] 35 [36] 34 [36]

Values are given as n (%) or mean ± SD.
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from earlier studies from the mid-2000’s in which approximately 
half of patients received chemotherapy (16). These data likely 
reflect major advances in NSCLC treatment and survival 
since 2009 along with the advent of further diagnostic 
modalities. Those patients treated at SGH, mostly privately 
insured patients with favorable ECOG scores, were more 
likely to receive chemotherapy than at SMH which serves 
a more indigent population (78% vs. 59%, P=0.03). In 
addition, median survival was approximately five times 
longer amongst patients who received chemotherapy 
compared to those who did not.

Relative to previously reported figures, our study suggest 
that chemotherapy utilization is increasing over time. From 
1985 to 1989 Smith et al. reported that 4.2% of advanced 
NSCLC patients received chemotherapy (21). That rate 
increased between 1989 and 1991 to 18.8%, and most 
recently 49% of patients between 2000 and 2007 received 
chemotherapy (12,22). That 64% of patients with advanced 
NSCLC received chemotherapy for their lung cancer between 
2009 and 2010 indicates that chemotherapy use is increasing 
relative to the rates reported in older studies. This corresponds 
temporally to several major randomized chemotherapeutic 
trials including the introduction of modern generation doublet 
chemotherapy, tyrosine kinase inhibitors, and monoclonal 
antibodies directed against VEGF (23,24). EGFR mutation 
analysis for non-squamous cell cancer allows for front-line 
and less-toxic targeted therapy, in the form of tyrosine kinase 
inhibitors such as erlotinib. The introduction of early palliative 
care offers an approach to advanced NSCLC with known 
survival benefits; a separate analysis of the impact of palliative 
care on this data set is currently underway (9). Given that 14% 
of patients in this study had late-stage disease (PS of ECOG 3-4 
at time of diagnosis)—for whom the benefits of chemotherapy 
remain controversial—it remains to be seen whether further 
advances in the field will lead to increased use of targeted and 
less toxic therapy. Accordingly, crizotinib, an oral anaplastic 
lymphoma kinase (ALK) inhibitor, and erlotinib have shown 
benefits in ALK positive and EGFR mutated tumors, 
respectively, even in patients with poor performance status 
who would otherwise be poor candidates for chemotherapy 
(25-27). This could be applicable to up to 25-30% of patients 
with adenocarcinoma as mutually exclusive EGFR and ALK 
mutations have been found in approximately 20% and 4-7% 
of those tumors, respectively (28-31).

A significant difference in chemotherapy administration 
between SGH and SMH reflect a multitude of confounding 
factors in this community-based cohort. In our study 97% of 
SGH patients had some form of private insurance, compared 
to 63% of SMH patients (Table 1). The diagnosis-to-treatment 
interval—which encompasses radiographic interpretation, a 
confirmatory imaging study (in some cases), scheduling and 
performing a biopsy, and pathology interpretation—has been 

shown to have a significant correlation with hospital type 
and insurance type in the NSCLC setting (32). A 2009 study 
by Yorio et al. analyzed differences NSCLC between public 
and private hospital settings and found a pronounced time-
to-treatment range according to insurance status: 50 days 
for patients with private insurance compared to 140 days for 
patients with Medicaid (32). It is likely that administrative 
requirements, coordination of care, transportation, social work 
and insurance authorizations all represent barriers to treatment 
amongst the underinsured while hospitalized. However, in 
spite of this we found no association between the diagnosis-
to-treatment interval and overall survival, an observation 
consistent with earlier studies (32-35).

In accordance with current National Comprehensive 
Cancer Network (NCCN) guidelines,  it  has been 
demonstrated that patient’s with improved performance 
status are more likely to be offered chemotherapy for 
advanced NSCLC (36). The median ECOG status for 
SGH and SMH patients were 1.00 and 2.00, respectively 
(P=0.05) at the time of diagnosis. Accordingly, SGH patients 
received treatment more frequently than SMH patients 
(P=0.03). Current recommendations support chemotherapy 
administration to selected ECOG performance status 0-2 
patients as there has been a demonstrated survival benefit; 
however the same correlation has not been demonstrated 
in ECOG 3-4 patients (23). When one considers that 
underinsured patients are less likely to have access to medical 
care or participate in routine cancer screening, it is not 
surprising that underinsured SMH patients in our cohort 
had a poorer ECOG status than their privately insured 
SGH counterparts (37). In fact, it was recently shown that 
underinsured patients with lung cancer have a substantially 
increased risk of presenting with advanced-stage cancers at 
diagnosis (38). To our knowledge, the correlation between 
EGFR mutation analysis and chemotherapy administration 
has not been shown. Of those tested for the EGFR mutation, 
96% received chemotherapy compared to 60% of those not 
tested (P<0.001). This likely reflects trends in contemporary 
treatment towards less-toxic TKIs which have been shown 
to increase progression-free survival for selected patients.

This study has several limitations. First, the SEER 
database and Scripps Cancer Registry exclude information 
on which therapeutic agents were prescribed, as well as their 
order of use. Accordingly, it would be interesting to know 
whether patients with EGFR-mutation positive tumors 
received erlotinib as front-line therapy, and whether non-
traditional chemotherapy candidates, such as those with an 
ECOG PS of 3, were screened for the EGFR mutation. 
As crizotinib was recently approved by the Food and Drug 
Administration for patients with advanced NSCLC and the 
ALK gene rearrangement, another area of future study in a 
more current data set could be to determine the frequency 
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of crizotinib use in the setting of ALK-positive tumors (39). 
Second, the study cohort was drawn from two community-
based hospitals in San Diego, California, thus geographically 
limiting the generalizability of our data. Nevertheless, wide 
variations in demographics and funding sources between the 
two institutions show that this is a socioeconomically diverse 
population. Third, patients without definitive pathology were 
excluded from the study. This includes patients with late-
stage and metastatic disease of unconfirmed origin who never 
had a confirmatory biopsy. In addition, this retrospective 
analysis relies on data within SEER and the Scripps Cancer 
Registry which excludes incomplete records. From a 
demographic perspective, we were unable to differentiate 
race within the cohort. Finally, our data assembly excluded 
patients with recurrent lung cancer and patients who 
presented to us after progression of earlier stage lung cancer.

In conclusion, in this contemporary, socioeconomically 
diverse cohort of patients with advanced NSCLC, 64% of 
patients received chemotherapy. This correlates with recent 
improvements in survival, likely owing to advancement in 
modern diagnostic and treatment modalities. Chemotherapy 
administration is associated with performance status, place 
of diagnosis and insurance status at the time of diagnosis. 
As chemotherapy administration conferred a significant 
survival benefit amongst both patient cohorts (1.0 months 
compared to 9.6 months at SGH; 1.9 months compared 
to 11.7 months at SMH, P<0.001), it is hoped that further 
developments in this field will lead to an increase in 
patients in community settings who would benefit from 
chemotherapy or less-toxic targeted agents.
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