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Abstract

Introduction—Lung cancer remains a common and deadly cancer in the United States. This
study evaluated factors associated with stage-specific cancer therapy and survival focusing on
temporal trends and sociodemographic disparities.

Methods—A random sample (n=3,318) of non-small cell lung cancer (NSCLC) patients
diagnosed in 1996, 2005 and 2010, and reported to the National Cancer Institute’s Surveillance
Epidemiology and End Results (SEER) program was analyzed. Logistic regression was utilized to
identify factors associated with receipt of surgery among stage 1/11 patients and chemotherapy
among stage I11B/1V patients. Cox proportional hazard regression was utilized to assess factors
associated with all-cause mortality, stratified by stage.

Results—Surgery among stage I/11 patients decreased non-significantly overtime (1996: 78.8%;
2010: 68.5%; p=0.18), whereas receipt of chemotherapy among stage I11B/IV patients increased
significantly overtime (1996: 36.1%; 2010: 51.2%; p<0.01). Receipt of surgery (70-79 and =80 vs.
<70: Odds Ratio(OR):0.31; 95% Confidence Interval (Cl): 0.16-0.63 and OR:0.04; 95% CI: 0.02—
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0.10, respectively) and chemotherapy (=80 vs. <70: OR: 0.26; 95% CI:0.15-0.45) was less likely
among older patients. Median survival improved non-significantly among stage /11 patients 51 to
64 months (p=0.75) and significantly among I1I1B/IV patients from 4 to 5 months (p<0.01).

Conclusion—Treatment disparities were observed in both stage groups, notably among older
patients. Among stage I/l patients, survival did not change significantly possibly due to stable
surgery utilization. Among stage I11B/1V patients, although the use of chemotherapy increased and
survival improved, the one-month increase in median survival highlights the need for addition
research.
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Introduction

Lung cancer, the vast majority (85%) of which is non-small cell lung cancer (NSCLC), is the
leading cause of cancer mortality in the United States. It is estimated that 158,040 people
died from lung cancer in 2015, accounting for 27% of all cancer deaths.> Although recent
trends show significant decreases in lung cancer incidence and mortality, in large part due to
the decline in national smoking rates, more effective treatment and improved delivery of care
(e.g., cancer-directed and supportive), the 5- year survival rate remains low at 18%.1

For the past two decades, the recommended treatment for early stage disease, particularly for
patients with good performance status, has been surgery and for late stage has been systemic
therapy.2~4 However, improvements in treatment efficacy have been made, especially for late
stage disease due to the introduction of platinum-based chemotherapies in the mid-1990s
and systemic targeted therapies (e.g., antibodies and tyrosine kinase inhibitors) over the
following decade.>’

Though there is a strong base of evidence for the efficacy of recently developed systemic
therapies in the treatment of late stage NSCLC,’ the implementation of these therapies into
general practice, regardless of tumor stage, as well as variations in administration of
traditional modalities (e.g., surgery, radiotherapy and older chemotherapy agents) over time,
have not been comprehensively studied.

A growing base of evidence has demonstrated disparities by race,®-10 agel0-12 and insurance
status!3: 14 with respect to receipt of appropriate care. However, many of these studies have
had narrow scopes in terms of study period, patient population, and the number of
sociodemographic factors examined.

A better understanding of the temporal treatment patterns and outcomes among NSCLC
patients could lead to more equitable evidence-based care, particularly if the influence of
sociodemographic characteristics can be better understood. In this analysis we use a
population-based sample of NSCLC patients, stratified by stage adjusting for factors such as
age, race/ethnicity, insurance, and comorbidities, to investigate how treatment practices and
survival have changed between 1996-2010.
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Methods

Data Sources

The data used in this analysis was obtained from the National Cancer Institute (NCI)
Patterns of Care (POC) studies, which are conducted annually and include a stratified
random sample of cancer patients ascertained through the Surveillance, Epidemiology, and
End Results (SEER) program. The aim of the POC studies is to describe the dissemination
of state-of-the-art cancer therapies into community practice.

Each year, a random sample of patients who have been reported to SEER as having been
diagnosed with the selected cancer are included in the POC study. Patient demographics
(e.9., sex, race/ethnicity) and clinical information (e.g., date of diagnosis, and tumor
characteristics) are obtained via hospital medical records. To ensure complete treatment
information, treating physicians are also contacted to verify the administration of systemic
therapy, which is not routinely documented in hospital records. Prior to initiating the POC
study, each SEER registry obtained institutional review board approval as required.

Study Population

Patients who were reported to SEER as having been diagnosed in 1996, 2005, or 2010 with
histologically-confirmed first primary NSCLC and were at least 20 years old were eligible
for inclusion. Patients diagnosed at autopsy or by death certificate only were not eligible.
For each year, all eligible patients were stratified by registry, race/ethnicity, and sex; a
random sample was then drawn from each stratum. Patients with in situ NSCLC (n = 1),
unstaged NSCLC (n = 245), or unknown race/ethnicity (n = 3) were excluded from these
analyses.

Variables of Interest

Race/ethnicity was categorized as non-Hispanic white (NHW), non-Hispanic black (NHB),
non-Hispanic other and Hispanic. Non-Hispanic other patients were not included in the 1996
sample. The median age at lung cancer diagnosis is 70 years!® and treatment patterns/
recommendations have been shown to vary according to patient age;6 therefore, age at
diagnosis was assessed as <70, 70-79, and =80 years. Patients were classified as ever or
never smokers based on information abstracted from their medical records. All coexisting
conditions listed in the medical records were abstracted and centrally coded. Chronic
obstructive pulmonary disease (COPD) can be a severe, debilitating condition and is a
common comorbidity among NSCLC patients that may independently influence treatment
decisions; it was, therefore, assessed separately. Other comorbidities were assessed using a
combined Charlson score that did not take into account NSCLC or COPD.17 Marital status
was classified as married (married, living as married) and not married (never married,
separated, divorced, or widowed). Patients were grouped into four categories according to
insurance status: any Medicaid coverage, Medicare only, uninsured or unknown insurance
status and “other” insurance (e.g., private, including HMO, or Veteran Affairs/Tri-care).
Morphology codes for histology were categorized as squamous cell carcinoma (8050-8078,
8083-8084), adenocarcinoma (8140, 8211, 8230-8231,8250-8260, 8323, 8480-8490,
8550-8551, 8570-8574, 8576), large cell carcinoma (8010-8012, 8014-8031,8035, 8310),
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or carcinoma not otherwise specified.}® Cancer stage was determined according to the SEER
modified American Joint Committee on Cancer (AJCC) Staging Manual, 3 Edition
(1996)° and 61" edition (2005, 2010)2° and grouped as I/I1, I1IA, 11IB/IV to assess stage
specific treatment and survival.

Statistical Analysis

Results

Stage /11

In order to provide more stable estimates, Hispanic and NHB patients were oversampled in
all years and women were oversampled in 2005 and 2010. Sample weights were calculated
as the inverse sampling proportion for each stratum in order to obtain estimates that reflected
all NSCLC patients diagnosed in the SEER areas during the study years.

Differences in patient demographics, clinical characteristics, and treatments received over
time were evaluated using the Chi Square test. Factors associated with receipt of surgery
among stage /11 patients and chemotherapy among stage I11/1V patients were assessed using
bivariate chi-square tests and multivariate logistic regression. Kaplan Meier methods were
utilized to estimate median survival time. Cox proportional hazards models were created to
examine factors associated with all-cause mortality. Follow-up was considered from the first
day month of diagnosis (exact day was not available) until death or study end (12/2013).
Variables that were found to be significantly associated (p < 0.05) with the outcome of
interest during bivariate analyses were included in multivariate regression models. To
account for the complex sampling, all analyses were conducted using SAS (version 9.3; SAS
Institute Inc., Cary, NC) and SAS-callable SUDAAN (version 11.0.0; Research Triangle
Institute, Research Triangle Park, NC).

Overall, there were 3,318 patients included: 906 diagnosed in 1996; 1,061 diagnosed in
2005; and 1,351 diagnosed in 2010 (Table 1). Patient sex, race/ethnicity, and COPD status
did not differ by year of diagnosis. However, age at diagnosis, insurance status, marital
status, Charlson score, smoking status, stage and histology were significantly associated
with year of diagnosis.

There were 836 stage I/11 patients included. Due to the small number of patients in this
group who received targeted therapy, a systemic therapy variable that included both
chemotherapy and targeted therapy was assessed. Administration of systemic therapy to
these patients increased significantly from 9% in 1996 to 29% in 2010 (p < 0.01, data not
shown) while radiation therapy administration did not change significantly (1996: 25%,
2010: 29%); data not shown). The proportion of stage I/1l patients receiving surgery, the
generally recommended modality of treatment for this group, decreased from 79% to 69%
between 1996 and 2010; however, this temporal variation was not statistically significant
(p=0.18; Table 2). In bivariate analyses receipt of surgery was found to be significantly
associated age, race/ethnicity, insurance status, marital status, COPD status, smoking history,
histology, radiation and systemic therapy. When included in a multivariate model, surgery
was significantly less likely among patients diagnosed at age 70 or older [70-79 and >80 vs.
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<70: odds ratio (OR): 0.31, 95% confidence interval (Cl): 0.16 — 0.63 and OR: 0.04; 95%
Cl: 0.02-0.10, respectively]; and patients with any Medicaid or Medicare only (OR range:
0.14-0.34); Table 2). Receipt of surgery was significantly more common among patients
with adenocarcinomas and large cell tumors compared to those with squamous cell tumors
(OR range: 2.92-6.11) and less common among patients who received radiation (OR: 0.03,
95% Cl: 0.01 - 0.06).

Due to less definitive treatment guidelines and small sample size (n=313), multivariate
assessments of factors associated with treatment were not conducted among stage I11A
patients. For these patients, only basic temporal trends in treatment were examined: receipt
of systemic therapy was found to increase significantly between 1996 and 2010 (1996 =
45%, 2010 = 73%, p=0.01), while radiation therapy (1996 = 57%, 2010 = 55%, p = 0.86)
and surgery (1996 = 39%, 2010 = 33%, p = 0.68) did not vary significantly with time (data
not shown).

There were 2,169 stage I11B/IV patients included. Among this group of patients, receipt of
surgery (1996: 13%, 2010: 7%; p= 0.05) and radiation (1996: 57%, 2010: 47% p=0.01)
decreased significantly (data not shown). Bivariate analyses indicated that chemotherapy
administration, the most commonly administered modality of treatment in this patient group,
increased significantly over time (1996: 36%; 2010: 51%; p = <0.01; Table 3). A significant
temporal increase in chemotherapy was still observed after adjustment for other covariates.
Multivariate analysis also indicated that receipt of chemotherapy was less likely among older
patients (=80 vs <70: OR: 0.26; 95% ClI: 0.15-0.45) and patients with more advanced
disease (stage IV vs. I11B: OR: 0.51; 95% CI: 0.36-0.71); being married was associated with
a higher likelihood of receiving chemotherapy (OR: 1.84; 95% ClI: 1.35-2.51). Receipt of
chemotherapy was also associated with receipt of radiation and targeted therapy.

The utilization of specific systemic (e.g., chemotherapy and targeted therapy) agents varied
with time (Table 4). Among stage I11B/IV patients who received systemic therapy, etoposide
administration decreased from 32% in 1996 to 5% in 2010 (p = <0.01). Cisplatin
administration also decreased, from 35% in 1996 to 18% in 2010 (p = <0.01). Use of
carboplatin increased from 50% in 1996 to 73% in 2010 (p = <0.01) while docetaxel
increased from 2% in 1996 to 13% in 2010. The 2005 and 2010 data also provided an
opportunity to examine the uptake of more recently developed targeted therapies. In this
span of 5 years, the percentage of patients receiving pemetrexed increased from 6% to 38%
(o =<0.01) and those receiving bevacizumab increased from 4% to 22% (p = <0.01).

Survival by Stage at Diagnosis

Among stage /11 patients, median survival did not change significantly during the early
study period (1996: 51 months, 2005: 64 months; p=0.75; data not shown); length of follow-
up was not sufficient to determine the median survival for patients diagnosed in 2010.
Furthermore, year of diagnosis was not associated with all-cause mortality using bivariate
Cox proportional hazard regression. During multivariate analyses, all-cause mortality was
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found to be significantly higher among older patients [70-79 and =80 vs. <70: Hazard Ratio
(HR): 1.60, 95% CI: 1.17-2.19 and HR:1.76; 95% CI: 1.19-2.61, respectively]; patients who
had any Medicaid, Medicare only and no or unknown insurance, patients with COPD (HR:
1.56; 95% CI: 1.16-2.11) and patients with large cell tumors (vs. squamous cell: HR: 1.69;
95% CI: 1.02-2.78; Table 5). All-cause mortality was significantly lower among females
(HR: 0.73; 95% CI: 0.56-0.95); Hispanic patients (vs. NHW: HR: 0.58; 95% CI: 0.35-0.97)
and patients who had surgery (HR: 0.30; 95% CI: 0.20-0.46).

Median survival among stage I11A patients increased from 11 months in 1996 to 23 months
in 2010 (p < 0.01, data not shown). Year of diagnosis was, however, not associated with all-
cause mortality based on bivariate Cox proportional hazard regression. Among the stage
I11A patients, during multivariate analysis, all-cause mortality was significantly higher
among Hispanic patients (vs. NHW: HR: 2.19; 95% CI: 1.41-3.41) and among patients with
Medicare only (vs. other insurance: HR: 1.63; 95% CI: 1.01-2.64; Table 5). All-cause
mortality was significantly lower among patients who had surgery (HR: 0.45; 95% CI: 0.30-
0.66).

Among stage I11B/IV patients, median survival increased from 4 months in 1996 to 5 months
in 2005 and 2010 (p<0.01; data not shown). Multivariate analyses indicated that all-cause
mortality was significantly higher among patients with carcinoma, not otherwise specified
(vs. squamous cell: HR: 1.44; 95% CI: 1.18-1.77) and lower among patients diagnosed in
2005 (vs. 1996: HR: 0.83; 95% ClI: 0.69-0.99; Table 5). Receipt of each treatment modality
was also associated with lower all-cause mortality (radiation: HR: 0.76, 95% CI: 0.66-0.88;
surgery: HR: 0.46, 95% CI: 0.34-0.61; chemotherapy: HR: 0.43, 95% ClI: 0.37-0.50 and
targeted therapy: HR: 0.57, 95% CI: 0.46-0.70).

Discussion

Our results elucidate trends in treatment and survival of NSCLC patients diagnosed in 1996,
2005 and 2010. During the study period, regardless of stage, utilization of systemic therapy
increased, while utilization of surgery and radiation therapy remained stable for stage /11
and I11A patients and decreased for stage I1I1B/IV patients. Receipt of therapy was also found
to vary by patient sociodemographics, most notably older patients were less likely to receive
stage appropriate treatment. Finally, although median survival was observed to improve over
time the temporal difference for stage I/11 patients was not significant and although
significant the one-month increase in median survival for stage 111B/IV patients, which was
in agreement with the experience of the vast majority of lung cancer patients diagnosed in
the SEER areas,?! was in reality minimal.

Few previous studies have examined trends in administration of chemotherapy, radiation,
and surgery in NSCLC patients, particularly those treated in the United States. The
American College of Surgeons estimated that 71.7% of stage | and 62.2% of stage Il patients
diagnosed in 2001 received surgery,}2 which appears to be in agreement with our findings. A
recent analysis that examined treatment patterns among Medicare patients diagnosed with
metastatic NSCLC between 2001-2009 also reported 45% received chemotherapy and 55%
received radiation.22 Our findings show similar results regarding chemotherapy
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administration in stage I11B/IV patients; however, radiation utilization was notably lower in
our patient population. The discrepancies in radiation usage may be due to different
inclusion criteria (e.g., metastatic vs. stage 111B/IV; age 20+y vs. 65+y) and/or study periods.

Differences in receipt of surgery and chemotherapy were also examined with respect to
patient sociodemographics. Receipt of either treatment was associated with patient age at
diagnosis, even after accounting for other potential factors. Patients over the age of 70 were
significantly less likely to receive treatment. Though the risks of post-operative
complications along with higher mortality rates have traditionally made elderly patients poor
candidates for surgical intervention,23-25 recent evidence has indicated that after accounting
for other risk factors, such as performance status, older patients may show outcome benefits
equal to those of younger patients.28 Thus, it has been argued that age alone should not be a
contraindication to undergoing tumor resection. The benefits of chemotherapy treatment for
late stage elderly patients are not as well-defined;2” however, a recent study by Koyi et al.
again suggests performance status, not age, should be the main determinant of treatment.28
Additional sociodemographic factors were associated with receipt of stage-specific
treatment. Receipt of surgery was found to be significantly less likely among patients with
public insurance (e.g., Medicare only or any Medicaid), which is consistent with prior
studies.13 14 Furthermore, having any Medicaid, Medicare only and no/unknown insurance
was found to be associated with poorer survival among stage 1/11 patients. These latter
findings highlight the impact that variations in access to care can have on cancer outcomes.

Notably fewer patient characteristics were found to be associated with receipt of
chemotherapy among late stage patients. Patients diagnosed during the later years of the
study (2005, 2010) were significantly more likely to receive chemotherapy, likely due to the
improved effectiveness of newly approved agents such as permetrexed and bevacizumab and
improvements to care delivery.” Patients who were married were also more likely to receive
chemotherapy, which is consistent with previously published studies in other cancers.2%: 30
However, insurance status and race/ethnicity, both factors that significantly affected receipt
of surgery among stage I/11 patients, were not associated with receipt of chemotherapy
among stage I11B/IV patients. In addition to sociodemographic characteristics, significant
temporal variation in the administration of specific chemotherapeutic agents were observed.
In particular, between 1996 and 2010 the use of cisplatin decreased while the use of
carboplatin increased, which likely reflects the increased awareness of cisplatin toxicities
compared with carboplatin3! and the increased availability of carboplatin after generic
versions were introduced in the mid-2000’s.32

A limitation of this study is its observational nature; therefore, the findings should be
interpreted with caution, particularly the observation that treatments were associated with
better survival as this may have resulted because patients receiving the treatments had better
performance status and were more likely to have longer survival regardless of treatment.
Survival was also assessed from the time of diagnosis and there is typically a time lag
between diagnosis and treatment. When analyses were restricted to patients who survived at
least two months post-diagnosis, the Cox proportional HR point estimates were attenuated
(e.g., stage 111B/IV chemotherapy HR: 0.53 and targeted therapy HR: 0.69, data not shown).
However, the inferences regarding the survival benefits of treatment remained unchanged.
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Thus, an immortal time bias cannot fully explain the observed results. It is possible though
that advancements in staging procedures may have resulted in stage migration, which may
explain some of the observed improvements in survival. Although Charlson score was
included as a covariate, information on performance status, which may have influenced
treatment and/or survival was unavailable. Similarly, although ever smoking status was
included as a covariate, more detailed information was not available; thus, residual
confounding associated with smoke exposure cannot be ruled out. Patient and physician
preference with regard to treatment was also not known. A particular strength of this study
was the large population-based sample of patients treated throughout the United States,
which provided the opportunity to assess “real world” disparities associated with NSCLC
treatment and survival.

In conclusion, these results demonstrate trends in the administration of surgery and
chemotherapy among early and late stage NSCLC patients, respectively. Administration of
chemotherapy increased significantly between 1996 and 2010, with notable changes in the
usage of specific agents such as carboplatin and cisplatin, while surgery did not vary
significantly over time. Age and insurance status were associated with receipt of treatment
and survival. Although these findings indicate that improvements in NSCLC treatment and
survival have been made over the past two decades, these findings also highlight that there is
still room for improvement.
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Page 11
Highlights
. Between 1996 and 2010 use of systemic therapy increased
significantly, regardless of stage.
. Older patients (=70 vs. <70) were less likely to receive surgery and
chemotherapy.
. Median survival improved significantly among I11-1V patients.
. However, among I11B/IV patients median survival increased only from

4 to 5 months.
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Characteristics of non-Small Cell Lung Cancer Patients by Year of Diagnosis, Patterns of Care (N=3,318)

Table 1

1996 2005 2010
(N=906) | (N=1,061) | (N=1,351)
Characteristic N1 (%)2 Nne (%)2 N1 (%)2 p3
Sex
Male 498 (56) | 560 (53) 681 (53) 0.67
Female 408 (44) | 501(47) | 670 (47)
Age at diagnosis, years
<70 574 (59) | 609 (51) | 800(55) | <0.01
70-79 259 (31) | 312(32) 354 (28)
>80 73(10) | 140 (16) 197 (17)
Race/ethnicity
non-Hispanic white 416 (84) 335 (75) 364 (74) 0.644
non-Hispanic black 303 (11) 300 (12) 345 (12)
non-Hispanic other 0 225 (8) 364 (8)
Hispanic 187 (5) 201 (6) 278 (7)
Health insurance
Other (Private/HMO/VA) 584 (72) | 604 (65) | 776 (64) | <0.01
Medicaid, any 141 (9) 253 (14) 315 (16)
Medicare only 128 (15) 155 (17) 182 (16)
None/Unknown 53 (4) 49 (3) 78 (4)
Marital status
Married 468 (57) | 558(s6) | 646 (47) | <0.01
Not married/Unknown 438 (43) 503 (44) 705 (53)
COPD
No 297 (37) | 339(36) | 478(42) | 0.22
Yes 609 (63) | 722 (64) 873 (58)
Charlson comorbidity score?
0 702(78) | 797(75) | 936(71) | 0.02
1 173 (19) | 209(19) | 328 (23)
>2 31(3) 55 (7) 87 (7)
Smoking History
Never Smoker 69 (7) 168 (11) 247 (12) <0.01
Ever Smoker 762(86) 812 (80) 1036 (83)
Unknown 75 (7) 81 (9) 68(5)
Tumor Characteristics
Stage®
111 245(31) | 270(28) | 321(26) | 0.01
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1996 2005 2010
(N=906) | (N=1,061) | (N=1,351)
Characteristic N1 (%)2 N1 (%)2 N1 (%)2 p3
A 112 (12) 84 (7) 117 (8)
BV 549 (57) | 707(65) | 913 (66)
Histology
Squamous cell 245 (25) 231 (21) 327 (28) <0.01
Adenocarcinoma 377 (45) 484 (43) 721 (49)
Carcinoma, NOS 213(23) | 298 (30) | 262 (20)
Large cell 71(7) 48 (5) 41 (3)

1Unweighted number of patients
ZWeighted percentage of patients
3X2 across years

4X2 across 2005/2010 only

5 . . .
Charlson comorbidity score, excluding lung cancer and COPD from the calculation.

6American Joint Committee on Cancer (1996: 3rd Edition; 2005 and 2010: gth Edition)

COPD: Chronic Obstructive Pulmonary Disease; NOS: not otherwise specified; VA: Veteran Affairs
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Table 2

Page 14

Factors Associated with Receipt of Surgery in Stage I/l non-Small Cell Lung Cancer Patients Diagnosed in
1996, 2005, and 2010, Patterns of Care (N=836)

Characteristic N | 962 p3 OR4 (95% CI)
Year of diagnosis

1996 188 | 78.8 | 0.18

2005 201 | 70.6

2010 237 | 68.5
Sex

Male 277 | 67.6 | 0.10

Female 349 | 76.0
Age at diagnosis, years

<70 402 | 84.7 | <0.01 | 1.00

70-79 169 | 70.5 0.31 (0.16 — 0.63)

>80 55 | 38.2 0.04 (0.02 - 0.10)
Race/ethnicity

non-Hispanic white 236 | 71.4 | <0.01 | 1.00

non-Hispanic black 155 | 64.4 0.56 (0.23-1.37)

non-Hispanic other 105 | 80.2 2.05 (0.78 -5.37)

Hispanic 130 | 84.7 1.38 (0.49 - 3.86)
Health insurance

Other (Private/HMO/VA) 457 | 78.0 | <0.01 | 1.00

Medicaid, any 78 | 46.5 0.14 (0.05 - 0.40)

Medicare only 70 | 59.7 0.34 (0.14-0.78)

None/Unknown 21 | 58.0 0.38 (0.07 - 2.12)
Marital status

Not Married 276 | 66.1 | 0.05 1.00

Married 350 | 76.1 0.94 (0.47 - 1.88)
COPD

No 389 | 79.1 | <0.01 | 1.00

Yes 237 | 634 0.70 (0.37 - 1.33)
Charlson comorbidity score?

0 475 | 73.3 | 0.25

1 234 | 72.8

22 18 | 43.0
Smoking history

Never 91 | 85.6 | 0.02 1.00

Ever 499 | 71.9 0.30 (0.03 —2.94)

Unknown 36 | 485 0.13 (0.01 - 2.66)
Stage5
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Characteristic N | 962 p3 OR4 (95% CI)
| 514 | 735 | 0.25
1 112 | 65.5
Histology
Squamous 159 | 55.6 | <0.01 | 1.00
Adenocarcinoma 332 | 86.2 2.92 (1.38-6.20)
Carcinoma, NOS 110 | 67.9 1.32 (0.56 — 3.14)
Large 25 | 811 6.11 (1.96 — 19.00)
Radiation
No 561 | 89.0 | <0.01 | 1.00
Yes 65 | 244 0.03 (0.01 - 0.06)
Systemic therapy
No 499 | 75.0 | 0.05 1.00
Yes 127 | 62.0 1.03 (0.50 — 2.16)

1Unweighted number of Stage I/11 patients receiving surgery

ZWeighted percentage of Stage I/11 patients receiving surgery

3Bivariate X2

Estimated odds ratio of receiving surgery, adjusted for variables found to be significant during bivariate analyses.
5 . . .
Charlson comorbidity score, excluding lung cancer and COPD from the calculation.

6American Joint Committee on Cancer (1996: 3rd Edition; 2005 and 2010: gth Edition)

Page 15

CI: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; OR: Odds Ratio; NOS: not otherwise specified; VA: Veteran Affairs
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Table 3

Factors Associated with Receipt of Chemotherapy in Stage 111B/IV non-Small Cell Lung Cancer Patients
Diagnosed in 1996, 2006, and 2010, Patterns of Care (n = 2,169)

Characteristic NI | %2 | p3 OR% (95% ClI)

Year of Diagnosis

1996 186 | 36.1 | <0.01 | 1.00
2005 368 | 48.6 2.04 (1.39-2.98)
2010 464 | 51.2 2.03 (1.40 - 2.94)

Age at diagnosis, years

<70 740 | 56.5 | <0.01 | 1.00

70-79 230 | 431 0.71 (0.50 — 1.01)

>80 48 211 0.26 (0.15 - 0.45)
Sex

Male 541 | 46.3 | 0.57

Female 477 | 48.4

Race/ethnicity

non-Hispanic white 316 | 47.6 | 0.91
non-Hispanic black 288 | 459
Non-Hispanic other 213 | 48.0
Hispanic 201 | 455

Health insurance

Other 629 | 50.6 | 0.06
(Private/HMO/VA)

Medicaid, any 212 | 455
Medicare only 115 | 36.8
None/Unknown 62 | 46.5

Marital status

Not Married 442 | 38.2 | <0.01 | 1.00

Married 576 | 56.2 1.84 (1.35-2.51)
COPD Status

No 736 | 49.3 | 0.13

Yes 282 | 436

Charlson comorbidity score?

0 773 | 50.4 | <0.01 | 1.00
1 190 | 35.1 0.72 (0.50 — 1.02)
=2 55 | 47.8 0.67 (0.44 - 1.02)

Smoking History

Never 179 | 50.2 | 0.01 1.00
Ever 786 | 48.6 0.99 (0.64-1.54)
Unknown 53 | 27.9 0.34 (0.14-0.81)
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Characteristic NI | %62 | p3 OR%4 (95% ClI)
Stage5

1B 277 | 54.0 | 0.02 1.00

v 741 | 449 0.51 (0.36 - 0.71)
Histology

Squamous cell 199 | 48.0 | 0.39

Adenocarcinoma 513 | 48.8

Carcinoma, NOS 249 | 426

Large cell 57 | 545
Radiation

No 392 | 38.4 | <0.01 | 1.00

Yes 626 | 56.5 1.94 (1.41 - 2.67)
Surgery

No 927 | 47.0 | 0.56

Yes 91 | 50.4
Targeted Therapy

No 794 | 43.2 | <0.01 | 1.00

Yes 224 | 75.8 3.71 (2.13 - 6.45)

1 . L
Number of stage I11B/IV patients receiving chemotherapy

2 . . L
Weighted percentage of Stage I11B/IV patients receiving chemotherapy

3Bivariate X2

Estimated odds ratio of receiving chemotherapy, adjusted for variables found to be significant during bivariate analyses.
5Char|son comorbidity score, excluding lung cancer and COPD from the calculation.

6American Joint Committee on Cancer (1996: 3rd Edition; 2005 and 2010: gth Edition)
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CI: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; OR: Odds Ratio; NOS: not otherwise specified; VA: Veteran Affairs
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Table 5

Page 19

Factors Associated with All-Cause Mortality among non-Small Cell Lung Cancer Patients Diagnosed in 1996,
2005, and 2010 by Stage, Patterns of Care

Stagel

Characteristic

1711

A

HIB/IV

HR2 (95% CI)

HRZ (95% ClI)

HRZ (95% ClI)

Year of Diagnosis

1996 1.00
2005 0.83 (0.69 — 0.99)
2010 0.88 (0.74 - 1.05)

Age at diagnosis, years

<70 1.00 1.00

70-79 1.60 (1.17 - 2.19) 1.10 (0.93 — 1.30)

>80 1.76 (1.19 - 2.61) 1.07 (0.85 - 1.34)
Sex

Male 1.00 1.00

Female 0.73 (0.56 — 0.95) 0.88 (0.76 - 1.01)

Race/ethnicity

non-Hispanic white

1.00

1.00

non-Hispanic black

1.11 (0.83 - 1.47)

1.24 (0.85-1.79)

non-Hispanic other

0.73 (0.48 - 1.11)

1.08 (0.59 — 1.97)

Hispanic

0.58 (0.35 - 0.97)

2.19 (1.41 - 3.41)

Health insurance

Other (Private/HMO/VA)

1.00

1.00

1.00

Medicaid, any

1.64 (1.07 - 2.54)

1.06 (0.63 - 1.76)

0.96 (0.81 - 1.15)

Medicare only

1.56 (1.08 — 2.25)

1.63 (1.01 - 2.64)

1.22 (0.99 - 1.50)

None/Unknown 2.19 (1.28-3.73) | 1.96 (0.96 —3.99) | 1.21(0.88 - 1.66)
COPD

No 1.00 1.00

Yes 1.56 (1.16 — 2.11) | 1.41(0.98-2.02)
Charlson comorbidity scored

0 1.00

1 1.25 (0.90 - 1.72)

>2 1.52 (0.89 — 2.58)

Smoking History

Never 1.00

Ever 1.15 (0.92 — 1.45)

Unknown 0.75 (0.51-1.09)
Histology
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Stagel
/1 1A 1HIB/IV
Characteristic HRZ(95% Cl) | HR2(95% Cl) | HRZ(95% ClI)
Squamous 1.00 1.00

Adenocarcinoma

0.85 (0.60 — 1.19)

1.04 (0.86 — 1.26)

Carcinoma, NOS

0.76 (0.52 - 1.09)

1.44 (1.18 - 1.77)

Large 1.69 (1.02 - 2.78) 1.22 (0.85 - 1.75)
Radiation

No 1.00 1.00

Yes 0.99 (0.62 - 1.57) 0.76 (0.66 — 0.88)
Surgery

No 1.00 1.00 1.00

Yes 0.30 (0.20 - 0.46) | 0.45(0.30-0.66) | 0.46 (0.34 - 0.61)
Chemotherapy

No 1.00

Yes 0.43 (0.37 - 0.50)
Targeted Therapy

No 1.00

Yes 0.57 (0.46 — 0.70)

Systemic Therapy

No

1.00

Yes

1.39 (0.99 - 1.95)

JAmerican Joint Committee on Cancer (1996: 3rd Edition; 2005 and 2010: gth Edition)

Estimated Cox Proportional Hazards Ratio for all-cause mortality, adjusted for variables found to be significant during bivariate analyses.

3 - . .
Charlson comorbidity score, excluding lung cancer and COPD from the calculation.
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ClI: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; HR: Hazard Ratio; NOS: not otherwise specified; VA: Veteran Affairs
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