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Abstract

Background—Mesothelioma is a rare malignancy that is associated with poor survival. This
study aimed to describe the patterns of care and subsequent survival among malignant
mesothelioma patients in the United States, while adjusting for patient demographics and
comorbidities.

Methods—A random sample of patients diagnosed with histologically confirmed mesothelioma
in 2011, as reported to the National Cancer Institute’s Surveillance Epidemiology and End Results
program, were included. Logistic regression and Cox proportional hazard regression were utilized
to identify factors associated with receipt of therapy and all-cause mortality, respectively, among
patients with pleural mesothelioma.

Results—This study included 389 patients with pleural mesothelioma and 53 patients with non-
pleural mesothelioma. Almost a third (29.3%) of the pleural patients and 21.5% of the non-pleural
patients received no therapy. Additionally, approximately 60% of both patient groups received
systemic therapy. Among pleural mesothelioma patients, receipt of therapy was less likely among
older patients. Median survival was 9 months among the pleural patients and 18 months among the
non-pleural patients. Receipt of either surgery or systemic therapy and particularly the
combination of these two modalities was associated with better all-cause survival. Additionally,
among pleural mesothelioma patients, younger age and lower socioeconomic status were found to
be associated with better all-cause survival. Comorbidity score was not found to be associated with
receipt of treatment nor was it independently associated with survival among pleural
mesothelioma patients.

Corresponding author: Lindsey Enewold, PhD MPH, Healthcare Delivery Research Program, National Cancer Institute, 9609 Medical
Center Drive, Room 3E506, Bethesda, MD 20892-9762, Telephone: 240-276-6856, Fax: 240-276-7906, lindsey.enewold@nih.gov.

Disclosure:

This work was supported by National Cancer Institute contracts: HHSN261201000024C; HHSN261201000025C,
HHSN261201000032C, HHSN261201000027C, HHSN261201000026C, HHSN261201000140C, HHSN261201000037C,
HHSN261201000033C, HHSN261201000034C, HHSN261201000035C, HHSN261201000029C, HHSN261201000031C,
HHSN261201000028C, and HHSN261201000030C and by the National Cancer Institute Intramural Research Program. The authors
have disclosed that they have no financial interests, arrangements, affiliations, or commercial interests with the manufacturers of any
products discussed in this article or their competitors. This article was produced by employees of the US government as part of their
official duties and, as such, is in the public domain in the United States of America. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National Cancer Institute or the National Institutes of Health. The
authors declare that they have no conflict of interest.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Enewold et al.

Page 2

Conclusion—These findings indicate the need for efforts to ensure equitable application of
currently available therapies to all patients.
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Introduction

Malignant mesothelioma arises from the mesothelial lining of several organs: most
commonly the pleura (87%), less commonly the peritoneum (11%) and rarely the
pericardium (<1%) and tunica vaginalis of testes (<1%).1 Approximately 3,200 individuals
are diagnosed with malignant mesothelioma annually in the United States.2 Occupational
asbestos exposure is the predominant risk factor and as a result malignant mesothelioma is
more common among older, white males.

Malignant mesothelioma is difficult to diagnose and patients often present with advanced
disease, resulting in a dismal 5-year survival rate of less than 10%.3 Biopsy (e.g., via
thoracoscopy or peritoneoscopy) remains the “gold standard” for diagnosing malignant
mesothelioma. Although serum biomarkers, including mesothelin and osteopontin, have
been investigated, none have been validated for clinical diagnostic purposes. Malignant
mesothelioma is also difficult to stage; historically, there was no consensus on staging
system. Although reliability concerns remain, particularly among patients that do not
undergo surgery, malignant pleural mesothelioma is now often classified based on the
American Joint Committee on Cancer (AJCC) TNM (tumor, nodes, metastasis) staging
system.# In comparison to stage, histologic subtype (epithelial; sarcomatoid; and biphasic)
continues to be a better predictor of survival. The epithelial subtype is the most common and
has the most favorable outcomes.® Poorer prognosis has also been associated with
demographic and clinical characteristics, including being male, older, and having a lower
performance status.

Patients with unresectable mesothelioma- due to extensive local involvement, tumor
involvement of lymph nodes, metastatic disease or medical comorbidities that preclude
surgery- are treated with systemic chemotherapy with a palliative intent. In contrast, patients
with limited stage mesothelioma are considered for multimodality therapy that incorporates
radical surgery with or without chemotherapy and/or radiation.> Questions remain, however,
as to how effective these therapies are. A previous population-based analysis indicated that
surgery but not radiation conveyed a survival benefit among patients with pleural
mesothelioma.6 However, comorbidity, surgery type and systemic therapy were not assessed,
even though these factors have also been associated with survival. A separate population-
based analysis among patients 66 years or older at diagnosis indicated that systemic therapy
was also associated with better survival, especially among those who received surgery, after
adjusting for comorbidity.4

The primary aims of this study were to describe the patterns of care and subsequent survival
of malignant mesothelioma in the United States. To address knowledge gaps, information on
comorbidity, surgery type and systemic therapy was obtained. Eligibility was not limited to
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elderly patients or to those with pleural mesothelioma. To carry out this research we
analyzed data collected by the National Cancer Institute (NCI), which included patients
diagnosed in 2011 with histologically confirmed malignant mesothelioma who were
ascertained through the Surveillance, Epidemiology and End Results (SEER) program.

Study population

The SEER program consists of population-based registries that collect demographic, tumor,
diagnostic and treatment characteristics, as well as vital status on all cases of cancer
occurring within their defined geographic regions. The SEER registries collectively cover
approximately 28% of the United State population.” Hospitals serve as the primary source of
SEER data, which often results in underreporting of treatment. As a result, the NCI conducts
annual Patterns of Care studies to collect additional information among randomly sampled
patients with specific cancer diagnoses who were reported to SEER program. Briefly, after
obtaining IRB approval, as required by the registries, each year a central training is
conducted to ensure consistent abstracting and coding of the data. Data are then re-
abstracted from hospital medical records and the patients’ treating physicians are contacted
to verify all treatment given. Each physician is also asked for the names and addresses of
others who might have treated the patient and these individuals are then contacted.

Patients diagnosed in 2011 with histologically confirmed mesothelioma [International
Classification of Diseases for Oncology 3" edition (ICD-O-3) histology codes: 9050-9053,
9055] were eligible for inclusion in the Patterns of Care study. Given the rarity of
mesothelioma, all mesothelioma patients were included, except for those reported to the
Greater California cancer registry where fifty of the 143 reported cases were randomly
sampled due to budgetary constraints. Briefly, patients reported to the Greater California
cancer registry were stratified by race/ethnicity and sex. Patients from each strata were then
selected at random to ensure an unbiased sample. Sample weights were assign to each
included patient, as described below. Patients were ineligible if they were less than 20 years
old at diagnosis or had a prior history of cancer.

Variables of Interest

Information on height, weight, comorbidities, smoking and asbestos exposures, insurance
status, diagnostic procedures and treatment, including specific systemic agents, and
participation in a clinical trial, were available from the Patterns of Care study. Hospital
characteristics, including bed size and presence of an approved residency training program
were also available. The type of mesothelioma was classified as pleural (ICD-O-3 site codes:
C384, C342, C349) and non-pleural. Body mass index (BMI) was calculated based on height
and weight (“usual weight” or if that was unavailable “weight at diagnosis™) and then
categorized as underweight (<18.5), normal (18.5-24.9), overweight (25.0-29.9), obese
(>30) and unknown. All comorbidities recorded in the hospital record were abstracted and
centrally coded before being analyzed using the Charlson comorbidity index, excluding
mesothelioma.8 Insurance was categorized as any private or military insurance, any
Medicaid, Medicare only, and other/no/unknown insurance. Age, sex, race/ethnicity, marital
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status, tumor characteristics and vital status through December 31, 2013, were available in
the SEER data. Race/ethnicity was categorized as non-Hispanic white (NHW), non-Hispanic
black (NHB), Hispanic, and other. Stage was categorized based on the American Joint
Committee on Cancer, 7th edition (AJCC-7). Patient- level socioeconomic variables were
not available, but a composite Yost index that took into account area-level characteristics
(e.g. percentage unemployed, poverty level, median income, education level and housing
costs) of each patient’s residential census tract at the time of diagnosis was calculated using
data from the 20092013 American Community Survey.%10 Census tracts are relatively
small geographic entities that represent between 2,500-8,000 residences and are designed to
identify homogenous populations with respect to population characteristics, economic status,
and living conditions.1! The Yost index was then categorized into registry-specific quintiles
for analyses.

Statistical Analyses

Results

Weighted percentages of patient characteristics, utilization of diagnostic procedures and
specific treatments were calculated using stratum-specific sample weights to account for the
complex survey design. The percentages reported are weighted to reflect the population from
which the sample was drawn. Sample weights were calculated as the inverse of the sampling
proportion for each sampling stratum.

Factors associated with the receipt of surgery and systemic therapy among patients with
pleural mesothelioma were assessed using bivariate chi-square tests and multivariate logistic
regression. Cox proportional hazards models were then constructed to examine factors
associated with all-cause mortality among patients with pleural mesothelioma. Factors
identified as being associated (p<0.05) with the outcomes of interest during bivariate
analyses were included in the multivariate models. Strong collinearity in all final regression
models was not indicated; when each variable in the model was linearly regressed against
the other remaining variables, no variable had a variance inflation factor >2 .12 Small sample
size (n=53) precluded the ability to assess factors associated with receipt of treatment and
survival among patients with non-pleural mesothelioma. Analyses were conducted using
SAS version 9.3 (SAS Institute, Cary, North Carolina) and SUDAAN version 11.0.1
(Research Triangle Institute, Raleigh, NC). All tests were two sided and statistical
significance was assessed using an alpha of 0.05.

The majority of patients (n=389; 89.5%) had pleural mesothelioma; there were 53 cases that
were classified as non-pleural mesothelioma. In comparison to the non-pleural
mesothelioma patients, pleural mesothelioma patients tended to be older, male, and have
more comorbidities, a history of smoking and asbestos exposure, sarcomatoid or biphasic
histology, and known stage (Table 1). Notably, patients younger than 50 constituted 23.3%
of those with non-pleural mesothelioma compared with only 3.1% of those with pleural
mesothelioma. Additionally, over half (54.5%) of all the patients with non-pleural
mesothelioma were female compared to 21.1% of pleural patients.
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Utilization of diagnostic mesothelioma biomarkers was uncommon (Table 2); 4.5% of the
pleural mesothelioma patients had a serum mesothelin test and none had a serum
osteopontin test. Almost half of all pleural mesothelioma patients (46.7%) had a positron
emission tomography (PET) scan; the percentage increased to 56.9% when restricted to
patients diagnosed with stage I-111 tumors. Only 29.7% of all non-pleural mesothelioma
patients had a PET scan.

Roughly half (56.9%) of the pleural mesothelioma patients had a therapeutic thoracentesis
and 33.7% had a pleurodesis. Understandably, among non-pleural mesothelioma patients’
therapeutic thoracentesis and pleurodesis were uncommon. Almost a third (29.3%) of the
pleural mesothelioma patients received no treatment, 27.1% received surgery, 18.4%
received radiation and 62% received systemic therapy. Among the non-pleural mesothelioma
patients, 21.5% received no treatment; 51.8% received surgery, 4.9% received radiation and
61.6% received systemic therapy. Among the pleural mesothelioma patients who received
surgery, 66.8% had a pleurectomy/decortication and 17% had an extrapleural
pneumonectomy; 25.1% of pleural mesothelioma patients who had surgery had documented
clear margins. Margins were less likely (13.2%) to be clear among the non-pleural
mesothelioma patients who had surgery. Among the pleural mesothelioma patients who had
systemic therapy, cisplatin plus pemetrexed was the most common (43.0%) first-line
regimen and 29.1% received two or more lines of therapy. Among the non-pleural
mesothelioma patients who had systemic therapy, first line platinum-based regimens with
pemetrexed were less common and more patients (40.1%) received two or more lines of
therapy. Only 4.6% of the pleural mesothelioma patients and 1.6% of the non-pleural
mesothelioma patients participated in a clinical trial.

Bivariate analyses indicated that receipt of surgery among pleural mesothelioma patients
was significantly associated with age, stage, hospital bed size and treatment at a hospital
with an approved residency program (Table 3). When these factors were included in a
multivariate model, significant associations remained between receipt of surgery and older
age [70+y vs. <50y: odds ratio (OR): 0.15] and later stage (stage Il1 vs. I: OR: 3.72).

Bivariate analyses indicated that receipt of systemic therapy among pleural mesothelioma
patients was significantly associated with age, BMI, asbestos exposure, stage, hospital bed
size and treatment at a hospital with an approved residency program. When these factors
were included in a multivariate model, significant associations remained between receipt of
systemic therapy and older age [70+y vs. <50y: OR range: 0.17-0.19], BMI (vs. normal
weight; overweight: OR: 2.58; obese: OR: 3.18; unknown: OR: 2.64) and later stage (stage
I vs. I: OR: 4.24).

More than 86% of the pleural mesothelioma patients, compared to 55% of the non-pleural
mesothelioma patients, were deceased by the end of 2013; median survival among non-
pleural mesothelioma patients was 18 months compared to 9 months among the pleural
mesothelioma patients (data not shown). Among both patient groups receipt of surgery
and/or systemic therapy was associated better unadjusted all-cause survival (Figure 1).
Bivariate analyses also indicated that all-cause survival among pleural mesothelioma
patients was associated with age, socioeconomic status, histology, stage, hospital bed size,
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treatment at a hospital with an approved residency program, and receipt of and radiation
(Table 4). When all of the factors that were significant during bivariate analyses were
included in a multivariate model, significant associations remained between poorer all-cause
survival and older age [70+y vs. <50y: hazard ratio (HR) range: 2.43-2.45]; higher
socioeconomic status (quintile 5 vs. 1: HR: 1.78; 95% confidence interval: 1.13-2.79);
histology (vs. epithelioid mesothelioma; sarcomatoid HR: 2.58 95% CI: 1.79-3.72; not
otherwise specified HR: 1.53 95% ClI: 1.12-2.10, respectively); and stage 1V (vs. stage I:
HR: 1.85; 95% CI: 1.13-3.04). Better all-cause survival was associated with receiving
systemic therapy, regardless of regimen (HR range: 0.58-0.65) and surgery (HR range:
0.58-0.71), although the association with having an extrapleural pneumonectomy was not
significant.

Discussion

The findings from this study indicate the patterns of care and survival among patients
diagnosed in 2011 with malignant mesothelioma in the United States. A sizable proportion
(20-30%) of patients with malignant mesothelioma received no cancer-directed therapy.
Additionally, only 60% of patients with malignant mesothelioma received systemic therapy.
Among pleural mesothelioma patients, receipt of therapy was consistently less likely among
older patients. Receipt of either surgery or systemic therapy and particularly the combination
of these two modalities appeared to be associated with better all-cause survival.
Additionally, among pleural mesothelioma patients, younger age and lower socioeconomic
status were found to be associated with better all-cause survival. Comorbidity score was not
found to be associated with receipt of treatment nor was it independently associated with
survival among pleural mesothelioma patients.

Patients with malignant mesothelioma tend to be older individuals who frequently have
functional impairment and may not be able to tolerate aggressive therapy. Among patients
older than 66 years, only 54% in the current study received systemic therapy (data not
shown), which is higher than a previous estimate (45%) among cases diagnosed in 2005—
2009.4 Despite the fact that a large proportion of patients with malignant mesothelioma are
elderly, information remains scant on how best to treat these patients. However, it is clear
that therapeutic decisions in the elderly with cancer should not be based just on
chronological age but should also take into account the life expectancy and patient
preferences, functional age, presence of comorbidities and estimated benefits and risks.23 In
fact, available data suggest that elderly patients with good functional status might obtain
comparable benefits in terms of disease control rate and survival compared to their younger
counterparts.14 Whereas therapeutic nihilism might be the most obvious explanation for the
apparent under treatment of the elderly, additional studies are warranted to fully understand
the factors underlying the limited utilization of systemic therapy in the elderly mesothelioma
population.

Although generally considered to be an incurable disease, a subset of mesothelioma patients
come to medical attention with potentially resectable disease. These patients might benefit
from a multimodality approach consisting of surgery, systemic therapy and radiation.
Unfortunately, our data indicates that such patients constitute only 10% of pleural
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mesothelioma patients in the real world. In this study, the median survival among non-
pleural mesothelioma and pleural mesothelioma patients were 18 months and 9 months,
respectively. Consistent with previous reports, epithelioid histology, receipt of systemic
therapy, and surgery were all associated with improved outcomes in pleural mesothelioma
patients.1® It remains an open question whether extrapleural pneumonectomy- a more
aggressive surgery which involves removal of the lung- might offer any benefit over
pleurectomy and decortication of the visceral and pleural parietal pleura alone.16 Although
we found that having any surgery was associated with improved survival (adjusted HR=0.66;
data not shown), the study did not have adequate sample size to identify differences between
the individual surgical procedures.

Combination of pemetrexed and cisplatin was approved for treatment of patients with
malignant mesothelioma by the United States Food and Drug Administration (FDA) in 2004.
In clinical practice, carboplatin is often substituted for cisplatin in patients who cannot
tolerate or have contraindications to cisplatin. In this study, 76.7% of patients with pleural
mesothelioma and 54.9% of patients with non-pleural mesothelioma received a platinum-
pemetrexed combination therapy. Only about 30% of patients with pleural mesothelioma
received second line or additional systemic therapies.

Well conducted clinical trials offer the best hope of finding more effective treatments for
mesothelioma. In our study, less than 5% of patients with pleural mesothelioma and less
than 2% of patients with non-pleural mesothelioma participated in a clinical trial. To our
knowledge, this is one of the first population based studies to establish the rates of
participation of mesothelioma patients in clinical trials. Perhaps not surprisingly, the lower
accrual rates of mesothelioma patients in clinical trials are comparable to accrual rates for
cancer patients in general. It has been estimated that as few as 3-5% of newly diagnosed
cancer patients participate in clinical trials.2’ Expanding our understanding of the particular
challenges to participation in clinical trials in mesothelioma is essential to making an impact
on this disease.

This study had strengths, namely that it was population-based, oversampled minority groups,
and had physician verified treatment. This study also had limitations. First, this was an
observational study; therefore, the findings should be interpreted with caution, particularly
the observation that treatment was associated with better survival. This observation may due
to the treatment itself but may also be because patients receiving treatment were healthier at
diagnosis. Charlson score was also calculated based on retrospective chart review; therefore,
it is possible that comorbidity status may have been misclassified. Additionally, although
Charlson score was included as a covariate, information on performance status and severity
of comorbidities, which may influence treatment and/or survival, was unavailable. Small
sample size among the non-pleural mesothelioma group also precluded more in-depth
analyses to identify factors associated with treatment and survival among these patients.
Finally, the patients included in this study were diagnosed in 2011 prior to the publication of
promising clinical trials;18 thus, the current findings may not accurately represent current
treatment patterns.
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Taken together, our findings indicate that only a subset of mesothelioma patients realize the
benefit of established treatment options. This data is critical as there is considerable interest

an

d spending related to finding newer, more effective agents for patients with mesothelioma.

Our findings indicate the need for efforts to ensure equitable application of currently
available therapies among patients.
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Highlights

. 29.3% of the pleural patients and 21.5% of the non-pleural patients do not
receive cancertherapy.

. Older pleural patients (>70 vs. <50) were less likely to receive therapy.

. Median survival was 8 months among patients pleural patients and 18 months
among non-pleural patients.

. Among pleural patients receipt of surgery and systemic therapy was
associated with the best survival.
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Figure 1.
Kaplan-Meier curves among patients diagnosed in 2011 with pleural or non-pleural

mesothelioma by treatment received, Patterns of Care.
OS: Overall survival. *Not able to calculate due to insufficient follow-up.
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Multilevel characteristics pertaining to patients diagnosed in 2011 with mesothelioma by site, Patterns of Care

(n=442).

Table 1

Pleural (N1=389)

Non-Pleural (N1=53)

Characteristics 052 042 p?’
Age at diagnosis
<50 31 23.3 <0.01
50-59 8.7 20.6
60-69 28.3 21.3
70-79 21.7 211
80+ 323 13.7
Sex
Male 78.9 455 <0.01
Female 211 54.5
Race/Ethnicity
Non-Hispanic white 79.6 74.2 0.11
Non-Hispanic black 3.8 8.2
Hispanic 11.8 14.4
Other 4.8 33
Marital status
Married, living as married 61.4 49.2 0.12
Not married 38.6 50.8
BMI, kg/m?
Underweight <18.5 2.0 1.8 0.31
Normal 18.5-24.9 26.0 29.2
Overweight 25.0-29.9 36.5 22.2
Obese 30+ 17.9 28.6
Unknown 175 18.2
Charlson comorbidity index
0 48.2 75.5 <0.01
1+ 51.8 245
Ever Smoker
No 30.8 42.1 <0.01
Yes 64.4 40.5
Unknown 4.8 17.4
Asbestos Exposure
No 259 394 <0.01
Yes 54.9 14.2
Unknown 19.2 46.5
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Pleural (N1=389) Non-Pleural (N1=53)
Characteristics 052 042 p?’
Insurance status
Private/Military/VA 75.4 76.5 0.20
Any Medicaid 14.4 55
Medicare only 8.5 6.9
Other/None/Unknown 1.7 111
Socioeconomic status, Yost index4
Quintile 1 (Low) 14.8 218 | g17%
Quintile 2 16.5 27.8
Quintile 3 26.7 20.4
Quintile 4 22.6 12.7
Quintile 5 (High) 17.8 17.3
Unknown 1.6 0.0
Histology (ICD-0-3)
Epithelioid mesothelioma 9052 35.0 451 | g.04™*
Sarcomatoid mesothelioma 9051 124 7.3
Mesothelioma, biphasic 9053 9.8 0.0
Mesothelioma, not otherwise specified 9050 42.8 47.6
Stage, AJCC-7
| 12.7 3.3 <0.01
1] 9.5 1.6
1 211 8.2
v 445 49.6
Unknown 12.2 42.2
Hospital bed size
< 200 beds, out patient only, unknown 20.0 19.3 0.59
200-299 beds 15.9 14.5
300-399 beds 219 19.5
400-499 beds 12.1 20.7
500+ beds 30.1 26.0
Approved residency training program
No/Unknown 40.5 42.1 0.84
Yes 59.5 57.9

AJCC-7: American Joint Committee on Cancer, 7th edition; BMI: body mass index; ICD-O-3: International Classification of Diseases for

Oncology 3rd edition; VA: Veterans Administration
1 . .

Unweighted sample size.
2. ..

Weighted column percentage.

3Chi-Square comparing the two groups.
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Based on a patient's census tract data; quintile cut point were registry specific.
*
Due to small cell size unknown was combined with quintile 5.

Ak
Due to small cell size biphasic was combined with sacomatoid.

Lung Cancer. Author manuscript; available in PMC 2018 October 01.

Page 14



Page 15

Enewold et al.

Author Manuscript

Adeiay) o1waisAs pey oym asoy Buowe ‘uswibial 91WSAS 1ST
6'917 8'GE paYels Jou ‘umouNun
6'6€ 265 Arewid J0 eaJe Ul Jown) [enpisal J0 ‘UOII8SaI Jo sulfirew Je jown|
el T's¢ Jowny Jo aaJy AjjeatBojoyred uonossal Jo suibrey
A1abins pey oym asoy) Buowre ‘suifirew jeaibojoyred
91 umouxun
0T Awoydsuownaud |einajdenx3
899 UoI1ed111093p/AW0}d8IN3|d
A1abuns pey oym syuaied jeinajd Buowe ‘A1abins Jo adAL
00 T0T o1we)sAs pue uonelpes ‘Aisbing
91 29 O1Wa1SAS pue uoleIpey
4 7’6 21WR)SAS pue Alebing
00 TT uonelpel pue A1sbing
8'T¢C ¥'9¢ Ajuo o1waisAs
e TT Ajuo uoneipey
9'eT 99 Ajuo Aiabing
q'T¢ €'6¢ JuaWIeas) ON
BAISN|IXd AJ[eninw ‘Juswueal |
0¢ L'€E SI1S8p0INa|d
9¢ 699 sisajuadeloy} onnadesay L
00 699 syuaned |]-] abels Buowy
L'6C L9y sjuaized |[e Buowy
ueas (13d) AydesBowol uoissIwa UoIsod
00 00 158} UnU0doalso wnJias
00 74 1S9) U1|3Y10SaW WwnJas
% % sonsusloRRYD
(e5=gN) leans|d -UoN | (68E={N) leanald

‘(Z¥=u |2101) a1eD JO SuIdNRd ‘alls Ag BWOI|aY10SaW YlIM TTOZ ul pasoubelp sjuaied Buowe aled [ealuljd

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 16

Enewold et al.

"afeyusalad paybiapn

4
"azi1s ajdwres cmEm_mEcDN.
9T 9y uonredionued |eu [eaIUID
oY 62 Adesay) o1waisAs Aue pey oym asoyr Buowe ‘Adelayy o1waisAs [euonippe o 1disosy
'Sy €¢ee 1BY1o
STE 0cy paxaliawad ‘unejdsio
v'ee L'EE paxaliawad ‘unejdogred

(€5=rN) [eans|d -UON

(68e=N) [eanaid

Author Manuscript

Author Manuscript Author Manuscript

Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 17

Enewold et al.

Xapul A)p1gJowod uosjeyD
S7'9-80°T | ¥9'¢ 8'6¢ L'lZ umouxun
16',-1C'T | 8T'€ 9'LL c'ee +0€ 9%800
¥.'S-9T'T | 85¢ 969 6'1¢ 6'6¢-0'Ge WBIMIBAQ
811 007 AL L'YvT 6'7¢—G'8T [eWION
¥6'6¢-8L°0 | ¢8F 100> | 942 LT°0 oor G'8T> Wbemiapun
2w/Bx ‘Ing
0'9S €0¢€ patirew 10N
174 799 6v°0 T'Se patiew se BulAll ‘paLiieiN
snels [elten
0°€9 0'6¢ Y10
9'29 0'6T oluedsiH
0'sS €81 %9€|q d1uedsiH-UON
€L°0 19 870 9'8¢ alym ojuedsiH-UON
Adiuy3/eoey
8'.S 'ee dlews
6¥°0 T€9 S¢'0 §'Ge 3leN
x9S
08'0-S00 | 610 G'€E | 99°0-¥00 | STO L'ct +08
69°0—¥00 | LT°0 0TL | ¥S0-¥00 | STO €0¢ 6.-0L
¥0'¢-ST°0 | ¥S°0 T6L | 8GT-€T0 | 9¥°0 TSy 69-09
69'T-600 | 6€0 0CL | ¢€T-800 | €€0 6'1€ 65-0S
811 00T T00> | 8°€6 311 007 T0°0> | 969 05>
sisouBeip 1e aby
1D%g6 | €8O | d 1% 12 9%¢6 | €8O | d 1% sonsisIoRIRyD
Adeaayy o1wis1sAs ISEIN

‘(68g=u)

ale)d JO suianed ‘ewoljaylosaw eanajd yum 110z ul pasoubelp syuaned Buowe Adelayl a1walsAs pue A1abins Jo 1di1adal syl Ylim pajel1oosse sonsiiaoeley)d

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 18

Enewold et al.

201V ‘sbels
§'q5 €61 0506 BWOI|3LPOSIN
9'6L TLE €506 21seydiq ‘ewol|3Lp0ssIN
085 50T TG06 BWOI[3L10S3W PIOYRWODIES
610 | 99 zzo | Toe 2506 BWoOl[BL30saW piotjaynd3
ABojoisIH
2’89 0'Lc ubiH G a1nuINd
0'SS 89z ¥ 8puInd
6'8S €67 € 91uInd
L'T9 9'6e z 3und
120 | 289 1zo | sor Mo T 8nuINd
£XOPUIISOA ‘SNJe)s 91WOoU0I30120S
8L 9€C UMOUMU(/BUON/I3YIO
R A4 8ee Ajuo areotpai
9'es 78T PIEAIpa Auy
LS 6'8¢ SHI/VAAUIIA
910 | 099 650 | ¢ areALd
SNJe1s aduelnsu|
LUT¥E0 | 220 L'0S 7'0C umouxun
81 | 00T Lzl gTE S3A
v9T-v7’0 | €80 | 100> | 9% 120 | 8ce ON
2insodx3 s01sagsy
9'65 6'2C umouun
L'09 6'€C S8A
180 | 059 v20 | €€ ON
13YoWs Jang
9'85 0'€e +T
evo | 999 1€0 | §T€ 0
10%56 | €80 [2d | 1% | 1006 [0 |24 [ 1% sonsLIaIoeIRyYD
Adeaayy o1ws1sAs A1abung

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 19

Enewold et al.

ads Asifas atem sjuiod 12 ajiuINb ‘eyep 10e.3 snsuad sjusiied e uo ummmm_v

'sasAjeure areLieAIg Bulinp (50°0>) JUBdIUBIS 818M Yey) S3|CeLIeA |8 PapN|oUl Jey) [9POW SIBLIBAINNW € WOlj Olel %uom.

“JUBWIIESI) PUR B|CRLIBA USBMIS] UoIIRId0sse Buissasse anfeA-d Smsum._cow

“JuaWyeal) pey oym sjuaired Jo abeiusalad mou umEm_w\Sw

"Xapul ssew Apog :JIAIg UoIIPa Y1/ Jaoue)) Uo 831D JUIOL UBSLIBWY :/-DD0Y

¥9°€-/80 | 8L'T L'€L | 62°€-88°0 | OLT ¢'Se SIA

91 | 007 100> | L'vv 00T 100> | T'9T umouxun/oN

wesboud Buurey Aouapisal panosddy

91'¢-6¢'0 | 080 08 | G€'¢-LE€0 | ¥6'0 ¢'8e spaq +009
0S'€-T¥'0 | 0CT 9T. | 00°E-€Y0 | €TT 0'sE Spaq 66v-00%
€5'T-T¢’0 | 990 0Ly | 99'T-L¢0 | S9°0 6'0¢ SP3q 66€-00€
€C'T-GT0 | €¥0 '8y | 9¢'T-8T°0 | 8¥°0 8'GT SPaq 66¢-00¢
91 | 007 100> | L'SS §31 1 00T S0°0 7Tz | umoujun ‘Ajuo jusied o ‘spaq 00z >

921s paq [eNdsoH

87'1-0T°0 | 6€0 869 | T¥'T-TT0 | 6€0 ¢oT umouxun
¥S'T-62°0 | 90 896G | LZ'T-L20 | 650 Al Al
€C°0T-9L°T | ¥C'¥ 69L | ¢L'86ST | ¢L€ ¥'69 Il
L9Vv—G9°0 | SL'T 665 | €8'€-L50 | 8V'T €ee 1
91 1 00T S0°0 494 81| 00T T00> | ¢€C |
109656 | €¥0 [ 29 | 1% [ 1006g6 | €80 |24 | 1% sonsLaIeIRYD
Adeaayy o1ws1sAs A1abung

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 20

Enewold et al.

T¢'C-180 €€T L€6 VIT +T
870 1 00T L'8L 6LT 0
Xapul A)pIgGJOWod Uos|IeYD
9Y'T-¥¥’'0 080 O07T8 TS umouun
9T'T-0v'0 890 008 1S +0€ 38390
G8'0—¢¥’'0 090 618 0CT 6'62-0°'GZ WBIMIBAO
P 00T G976 96 6'7¢-G'8T [BWION
900 €.T-TS0 ¥60 906 6 G'8T> bramiapun
ZWbx ‘IIng
1-990 680 €¢€8 T1cT patirew 10N
190 91 00T 988 90¢ patLiew se BuiAll ‘patiieiN
snyess [elle
65'T-690 L60 08L 8T J3Yyio
8¢'T-/90 960 2768 9F oluedsiH
05'T-090 G60 €8L €I >9e|q d1uedsIH-UON
66°0 1 00T L8 0S¢ a)ym o1uedsIH-uoN
Anoruyig/eoey
€T'T-850 T80 96L 18 alewsa
[440] 1 00T ¥'88 9vC aeN
NEIS
0T'S—LTT &v'¢e 9T'/9LT G9¢€ 8V6 86 +08
98Yv-T1¢T Ere 9'S—¥ST 06C <06 00T 6.-0L
80'€-GL'0 ¢ST ¢0€—6L0 GST T6L 06 69-09
8T€—890 VT 66'€60T 60C 908 1€ 65-0S
1 00T TOO> 1 00T TES 8 05>
sisoubeip 1e aby
10 9%56 ¢dH Nn_ 10%S% dH 1% N sonstLldeIeyD
ayerreAn|niA a1elreng

¥ alqeL

Author Manuscript Author Manuscript

Author Manuscript

"(6gE=U) aJeD JO suianed
‘T02/TE/2T ybnoayl dn-mojjo) Yiim ewoljaylosaw [eanajd yiim TToz ul pasoubelp syuaied Buowe Ajljeriow asned-|e Ylim pajeldosse sonsiiaoeley)d

Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 21

Enewold et al.

2LE6LT 85T L0€-89T [2CZ Gv¥6 €S TG06 BWIOI|SUI0SBW PIOJEWOIIeS
1 00T TO0> 81 00T 69 92T 2506 BWolaLI0saw pioljaynd3
(e-0-ao1) ABojoisiH
9€'T-990 G60 <G8 6TT SaA
8L°0 J21 00T T.l8 80T ON
SIsapo.ins|d
T9T-690 GOT T/8 G8IT SaA
280 $81 00T 6G8 el ON
sisajuade.loy) onnadelay |
69T-600 8E0 YET-TT0 860 T6E € umouxun
6L2€TT 8.7 Gy'e-G60 18T G68 6 (YBIH) G 8gnUIND
T0C-TL0 6TT €LTSL0 €T v v 8N
ETT¥80 ¥ET 6T€-280 T9T 066 /8 € a1uInd
€5 TG0 ¥60 972-190 8TT 96L 29 z auind
1 00T €00 LI 00T T8 ¥ (mo7) T aInuINd
M.Xmuc_ 1SOA ‘SNJelS 21WO0U0I30100S
TL¢-.€0 T0T TTI9 § UMOUXUN/AUON/IBLIO
98'T-¥80 GZ'T G06 9F AJuo aresipsiy
06'T-LL0 TZT T98 v preaipa|N Auy
8GC€50 LTT T8 6 SHIVAAENIIN
¢80 8l 00T 698 €€¢ 8leAlld
snjels agueinsu|
LTT¥.0 92T 2988 9 umouxun
82T-T90 680 088 6LT SaA
€0 J21 00T CT8 18 ON
aInsodx3 s01saqSy
/6'T-8L0 ¥CT 998 8T umouxun
¥ST-9.0 60T 6728 /8T SOA
290 81 00T L€8 TeT ON
19Y0WS J9A3
1D %56 ¢dH zd 10%S dH 1% N sonsueIRIRyD
ayereAn NN sjelienlg

Author Manuscript

Author Manuscript Author Manuscript

Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 22

Enewold et al.

€8°0-T¥'0 890 99'0—€€0 VO ¥S8 v 21WaISAS Jayl0
€6'0-G¥'0  G9°0 T90-T€0 €¥0 G¢8 /8 paxallewad ‘utre|dsio
€6'0-S¥'0  ¥9°0 00'T-8€0 ¢90 €718 69 paxaliswad ‘uneldogied
1 00T TOO> 81 00T 968 6CT umouun/oN
uswibal 1ST uo paseq ‘Adesay) o1WaISAS
¢0'T-150 ¢L0 ¢8'0—8€0 950 €98 0§ SSA
1 00T TOO> 1 00T 998 LLZ UMOUNUN/ON
uoneipey
86'0-¥€0 850 98°0-G€'0 S50 TO08 /LT 8dAy Asabuns umousun ‘Aisfins peH
62T-0r0 TLO 29020 60 vv9 ¥1 Awoosuownaud [einsjdenx3
66'0-87'0 690 ¢L'0-0€0 VO 96L ¢S uoea093p/AW0}aINa|d
1 00T TOO> 91 00T T06 e umouxun/oN
A1abing
¥8'0-0¥'0 890 §9'0—¢¥’'0 ¢S50 0€8 00¢ SSA
1 00T T00> a1 00T 816 /[ZT umouyun/oN
welboud Bulures Aouapisas panolddy
05¢-8L0 OV'T ¥6'0-¥¥'0 ¥9'0 L'68 ¥6 Spaq +00S
L6'T-¥90 €ETT ¢rT-9%'0 ¢/0 L08 GF Spsq 66—00Y
G¢'¢-TL0  9¢1T 8/'T-€50 L60 968 ¢/ Spaq 66€—00€
62'T-€50 €80 ¥Z'T-€50 T80 T€8 €9 Spaq 66¢—00¢
€00 81 00T <268 €9 umouxun ‘Ajuo jusized 1o ‘spaq 00z >
9z1s paq [endsoH
0L'T-/50 860 0S'T-¥90 660 €716 L€ umouxun
Y0'€-€T'T G8'T 0¢'¢—80T V¥ST L06 T1Tvl A\
€9C680 €9T 0€T-¥¥'0 9.0 678 89 1
€6'T-vS0 <¢0T 8¢'T-8¥'0 8.0 GGL V€ 1
1 00T TO0> 1 00T 98L Ly |
20rV ‘abeis
0T¢—<l'T €971 G9'¢-96'0 09T ¥16 T1CT 0506 SON ‘ewol|aylossiN
19'T-6L'0 GT'T 6v'1-18°0 OTT 868 /LC €506 21seydiq "BLUOI|BYI0SIIN
10%G6 ¢dH  z0 10%% dH 1% N sonsLIg)oeIeYD
arelIeAl NN aerieAlg

Author Manuscript

Author Manuscript Author Manuscript

Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



Page 23

Enewold et al.

‘|apowW aJeA|NW € WOy O1jel EmNmIm.

1591 8.enbs-1yD prem _So_oN

"€T0Z 'TE 1aqWiada( 4O Se paseadsp atamoym sjusied Jo abejusolad cmEm_o\SN

UORIPa Y3/ J32UBD U0 S8JHWIWOD JUIOL URILIBWY :/-DD(Y

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Lung Cancer. Author manuscript; available in PMC 2018 October 01.



	Abstract
	Introduction
	Methods
	Study population
	Variables of Interest
	Statistical Analyses

	Results
	Discussion
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4

