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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.

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

Published in final edited form as:
Lung Cancer. 2017 October ; 112: 102–108. doi:10.1016/j.lungcan.2017.08.009.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



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.4 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.5 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.5 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.

Methods

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.7 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 3rd 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 2009–2013 American Community Survey.9,10 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.11 The Yost index was then categorized into registry-specific quintiles 

for analyses.

Statistical Analyses

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.

Results

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-III 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 III 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 

III 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% CI: 1.12–2.10, respectively); and stage IV (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.13 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.15 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.17 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 

and 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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Table 1

Multilevel characteristics pertaining to patients diagnosed in 2011 with mesothelioma by site, Patterns of Care 

(n=442).

Pleural (N1=389) Non-Pleural (N1=53)

Characteristics %2 %2 p3

Age at diagnosis

 <50 3.1 23.3 <0.01

 50–59 8.7 20.6

 60–69 28.3 21.3

 70–79 27.7 21.1

 80+ 32.3 13.7

Sex

 Male 78.9 45.5 <0.01

 Female 21.1 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 3.3

Marital status

 Married, living as married 61.4 49.2 0.12

 Not married 38.6 50.8

BMI, kg/m2

 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 17.5 18.2

Charlson comorbidity index

 0 48.2 75.5 <0.01

 1+ 51.8 24.5

Ever Smoker

 No 30.8 42.1 <0.01

 Yes 64.4 40.5

 Unknown 4.8 17.4

Asbestos Exposure

 No 25.9 39.4 <0.01

 Yes 54.9 14.2

 Unknown 19.2 46.5
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Pleural (N1=389) Non-Pleural (N1=53)

Characteristics %2 %2 p3

Insurance status

 Private/Military/VA 75.4 76.5 0.20

 Any Medicaid 14.4 5.5

 Medicare only 8.5 6.9

 Other/None/Unknown 1.7 11.1

Socioeconomic status, Yost index4

 Quintile 1 (Low) 14.8 21.8 0.17*

 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-O-3)

 Epithelioid mesothelioma 9052 35.0 45.1 0.04**

 Sarcomatoid mesothelioma 9051 12.4 7.3

 Mesothelioma, biphasic 9053 9.8 0.0

 Mesothelioma, not otherwise specified 9050 42.8 47.6

Stage, AJCC-7

 I 12.7 3.3 <0.01

 II 9.5 1.6

 III 21.1 8.2

 IV 44.5 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 21.9 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.

3
Chi-Square comparing the two groups.
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4
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.

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

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 15

Ta
b

le
 2

C
lin

ic
al

 c
ar

e 
am

on
g 

pa
tie

nt
s 

di
ag

no
se

d 
in

 2
01

1 
w

ith
 m

es
ot

he
lio

m
a 

by
 s

ite
, P

at
te

rn
s 

of
 C

ar
e 

(t
ot

al
 n

=
44

2)
.

P
le

ur
al

 (
N

1 =
38

9)
N

on
- 

P
le

ur
al

 (
N

1 =
53

)

C
ha

ra
ct

er
is

tic
s

%
2

%
2

Se
ru

m
 m

es
ot

he
lin

 te
st

4.
5

0.
0

Se
ru

m
 o

st
eo

po
nt

in
 te

st
0.

0
0.

0

Po
si

tr
on

 e
m

is
si

on
 to

m
og

ra
ph

y 
(P

E
T

) 
sc

an

 
A

m
on

g 
al

l p
at

ie
nt

s
46

.7
29

.7

 
A

m
on

g 
st

ag
e 

I-
II

I 
pa

tie
nt

s
56

.9
0.

0

T
he

ra
pe

ut
ic

 th
or

ac
en

te
si

s
56

.9
3.

6

Pl
eu

ro
de

si
s

33
.7

2.
0

T
re

at
m

en
t, 

m
ut

ua
lly

 e
xc

lu
si

ve

 
N

o 
tr

ea
tm

en
t

29
.3

21
.5

 
Su

rg
er

y 
on

ly
6.

6
13

.6

 
R

ad
ia

tio
n 

on
ly

1.
1

3.
3

 
Sy

st
em

ic
 o

nl
y

36
.4

21
.8

 
Su

rg
er

y 
an

d 
ra

di
at

io
n

1.
1

0.
0

 
Su

rg
er

y 
an

d 
sy

st
em

ic
9.

4
38

.2

 
R

ad
ia

tio
n 

an
d 

sy
st

em
ic

6.
2

1.
6

 
Su

rg
er

y,
 r

ad
ia

tio
n 

an
d 

sy
st

em
ic

10
.1

0.
0

Ty
pe

 o
f 

su
rg

er
y,

 a
m

on
g 

pl
eu

ra
l p

at
ie

nt
s 

w
ho

 h
ad

 s
ur

ge
ry

 
Pl

eu
re

ct
om

y/
de

co
rt

ic
at

io
n

66
.8

 
E

xt
ra

pl
eu

ra
l p

ne
um

on
ec

to
m

y
17

.0

 
U

nk
no

w
n

16
.2

Pa
th

ol
og

ic
al

 m
ar

gi
ns

, a
m

on
g 

th
os

e 
w

ho
 h

ad
 s

ur
ge

ry

 
M

ar
gi

ns
 o

f 
re

se
ct

io
n 

pa
th

ol
og

ic
al

ly
 f

re
e 

of
 tu

m
or

25
.1

13
.2

 
T

um
or

 a
t m

ar
gi

ns
 o

f 
re

se
ct

io
n,

 o
r 

re
si

du
al

 tu
m

or
 in

 a
re

a 
of

 p
ri

m
ar

y
39

.2
39

.9

 
U

nk
no

w
n,

 n
ot

 s
ta

te
d

35
.8

46
.9

1s
t s

ys
te

m
ic

 r
eg

im
en

, a
m

on
g 

th
os

e 
w

ho
 h

ad
 s

ys
te

m
ic

 th
er

ap
y

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 16

P
le

ur
al

 (
N

1 =
38

9)
N

on
- 

P
le

ur
al

 (
N

1 =
53

)

 
C

ar
bo

pl
at

in
, P

em
et

re
xe

d
33

.7
23

.4

 
C

is
pl

at
in

, P
em

et
re

xe
d

43
.0

31
.5

 
O

th
er

23
.3

45
.2

R
ec

ei
pt

 o
f 

ad
di

tio
na

l s
ys

te
m

ic
 th

er
ap

y,
 a

m
on

g 
th

os
e 

w
ho

 h
ad

 a
ny

 s
ys

te
m

ic
 th

er
ap

y
29

.4
40

.1

C
lin

ic
al

 tr
ia

l p
ar

tic
ip

at
io

n
4.

6
1.

6

1 U
nw

ei
gh

te
d 

sa
m

pl
e 

si
ze

.

2  W
ei

gh
te

d 
pe

rc
en

ta
ge

.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 17

Ta
b

le
 3

C
ha

ra
ct

er
is

tic
s 

as
so

ci
at

ed
 w

ith
 th

e 
re

ce
ip

t o
f 

su
rg

er
y 

an
d 

sy
st

em
ic

 th
er

ap
y 

am
on

g 
pa

tie
nt

s 
di

ag
no

se
d 

in
 2

01
1 

w
ith

 p
le

ur
al

 m
es

ot
he

lio
m

a,
 P

at
te

rn
s 

of
 C

ar
e 

(n
=

38
9)

.

Su
rg

er
y

Sy
st

em
ic

 t
he

ra
py

C
ha

ra
ct

er
is

ti
cs

%
1

p2
O

R
 3

95
%

 C
I

%
1

p2
O

R
 3

95
%

 C
I

A
ge

 a
t d

ia
gn

os
is

 
<

50
59

.6
<

0.
01

1.
00

re
f

93
.8

<
0.

01
1.

00
re

f

 
50

–5
9

31
.9

0.
33

0.
08

–1
.3

2
72

.0
0.

39
0.

09
–1

.6
9

 
60

–6
9

45
.1

0.
46

0.
13

–1
.5

8
79

.1
0.

54
0.

15
–2

.0
4

 
70

–7
9

20
.3

0.
15

0.
04

–0
.5

4
71

.0
0.

17
0.

04
–0

.6
9

 
80

+
12

.7
0.

15
0.

04
–0

.5
6

33
.5

0.
19

0.
05

–0
.8

0

Se
x

 
M

al
e

25
.5

0.
25

63
.1

0.
49

 
Fe

m
al

e
33

.2
57

.8

R
ac

e/
E

th
ni

ci
ty

 
N

on
-H

is
pa

ni
c 

w
hi

te
28

.6
0.

48
61

.4
0.

73

 
N

on
-H

is
pa

ni
c 

bl
ac

k
18

.3
55

.0

 
H

is
pa

ni
c

19
.0

67
.6

 
O

th
er

29
.0

63
.0

M
ar

ita
l s

ta
tu

s

 
M

ar
ri

ed
, l

iv
in

g 
as

 m
ar

ri
ed

25
.1

0.
49

66
.4

0.
24

 
N

ot
 m

ar
ri

ed
30

.3
55

.0

B
M

I,
 k

g/
m

2

 
U

nd
er

w
ei

gh
t <

18
.5

40
.0

0.
17

77
.6

<
0.

01
4.

82
0.

78
–2

9.
94

 
N

or
m

al
 1

8.
5–

24
.9

14
.7

54
.2

1.
00

re
f

 
O

ve
rw

ig
ht

 2
5.

0–
29

.9
31

.9
69

.6
2.

58
1.

16
–5

.7
4

 
O

be
se

 3
0+

33
.2

77
.6

3.
18

1.
27

–7
.9

7

 
U

nk
no

w
n

27
.7

39
.8

2.
64

1.
08

–6
.4

5

C
ha

rl
so

n 
co

m
or

bi
di

ty
 in

de
x

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 18

Su
rg

er
y

Sy
st

em
ic

 t
he

ra
py

C
ha

ra
ct

er
is

ti
cs

%
1

p2
O

R
 3

95
%

 C
I

%
1

p2
O

R
 3

95
%

 C
I

 
0

31
.5

0.
31

65
.6

0.
43

 
1+

23
.0

58
.6

E
ve

r 
Sm

ok
er

 
N

o
34

.3
0.

24
65

.0
0.

81

 
Y

es
23

.9
60

.7

 
U

nk
no

w
n

22
.9

59
.6

A
sb

es
to

s 
E

xp
os

ur
e

 
N

o
22

.8
0.

27
47

.6
<

0.
01

0.
83

0.
44

–1
.6

4

 
Y

es
31

.5
72

.7
1.

00
re

f

 
U

nk
no

w
n

20
.4

50
.7

0.
77

0.
34

–1
.7

7

In
su

ra
nc

e 
st

at
us

 
Pr

iv
at

e
28

.2
0.

59
66

.0
0.

16

 
M

ili
ta

ry
/V

A
/I

H
S

28
.9

54
.7

 
A

ny
 M

ed
ic

ai
d

18
.1

52
.6

 
M

ed
ic

ar
e 

on
ly

32
.8

42
.5

 
O

th
er

/N
on

e/
U

nk
no

w
n

23
.6

74
.8

So
ci

oe
co

no
m

ic
 s

ta
tu

s,
 Y

os
t i

nd
ex

4

 
Q

ui
nt

ile
 1

 L
ow

40
.8

0.
27

68
.2

0.
71

 
Q

ui
nt

ile
 2

25
.6

61
.7

 
Q

ui
nt

ile
 3

19
.3

58
.9

 
Q

ui
nt

ile
 4

26
.8

55
.0

 
Q

ui
nt

ile
 5

 H
ig

h
27

.0
68

.2

H
is

to
lo

gy

 
E

pi
th

el
io

id
 m

es
ot

he
lio

m
a 

90
52

36
.1

0.
22

66
.4

0.
19

 
Sa

rc
om

at
oi

d 
m

es
ot

he
lio

m
a 

90
51

20
.5

58
.0

 
M

es
ot

he
lio

m
a,

 b
ip

ha
si

c 
90

53
37

.1
79

.6

 
M

es
ot

he
lio

m
a 

90
50

19
.3

55
.5

St
ag

e,
 A

JC
C

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 19

Su
rg

er
y

Sy
st

em
ic

 t
he

ra
py

C
ha

ra
ct

er
is

ti
cs

%
1

p2
O

R
 3

95
%

 C
I

%
1

p2
O

R
 3

95
%

 C
I

 
I

23
.2

<
0.

01
1.

00
re

f
49

.2
0.

05
1.

00
re

f

 
II

32
.3

1.
48

0.
57

–3
.8

3
59

.9
1.

75
0.

65
–4

.6
7

 
II

I
59

.4
3.

72
1.

59
–8

.7
2

76
.9

4.
24

1.
76

–1
0.

23

 
IV

16
.4

0.
59

0.
27

–1
.2

7
56

.8
0.

67
0.

29
–1

.5
4

 
U

nk
no

w
n

10
.2

0.
39

0.
11

–1
.4

1
69

.8
0.

39
0.

10
–1

.4
8

H
os

pi
ta

l b
ed

 s
iz

e

 
 

<
 2

00
 b

ed
s,

 o
ut

 p
at

ie
nt

 o
nl

y,
 u

nk
no

w
n

21
.4

0.
05

1.
00

re
f

55
.7

<
0.

01
1.

00
re

f

 
20

0–
29

9 
be

ds
15

.8
0.

48
0.

18
–1

.2
6

48
.5

0.
43

0.
15

–1
.2

3

 
30

0–
39

9 
be

ds
20

.9
0.

65
0.

27
–1

.5
6

47
.0

0.
56

0.
21

–1
.5

3

 
40

0–
49

9 
be

ds
35

.0
1.

13
0.

43
–3

.0
0

71
.6

1.
20

0.
41

–3
.5

0

 
50

0+
 b

ed
s

38
.2

0.
94

0.
37

–2
.3

5
80

.4
0.

80
0.

29
–2

.1
6

A
pp

ro
ve

d 
re

si
de

nc
y 

tr
ai

ni
ng

 p
ro

gr
am

 
N

o/
U

nk
no

w
n

15
.1

<
0.

01
1.

00
44

.7
<

0.
01

1.
00

re
f

 
Y

es
35

.2
1.

70
0.

88
–3

.2
9

73
.7

1.
78

0.
87

–3
.6

4

A
JC

C
-7

: A
m

er
ic

an
 J

oi
nt

 C
om

m
itt

ee
 o

n 
C

an
ce

r, 
7t

h 
ed

iti
on

; B
M

I:
 B

od
y 

m
as

s 
in

de
x.

1 W
ei

gh
te

d 
ro

w
 p

er
ce

nt
ag

e 
of

 p
at

ie
nt

s 
w

ho
 h

ad
 tr

ea
tm

en
t.

2 C
hi

-s
qu

ar
e 

p-
va

lu
e 

as
se

ss
in

g 
as

so
ci

at
io

n 
be

tw
ee

n 
va

ri
ab

le
 a

nd
 tr

ea
tm

en
t.

3 O
dd

s 
ra

tio
 f

ro
m

 a
 m

ul
tiv

ar
ia

te
 m

od
el

 th
at

 in
cl

ud
ed

 a
ll 

va
ri

ab
le

s 
th

at
 w

er
e 

si
gn

if
ic

an
t (

<
0.

05
) 

du
ir

ng
 b

iv
ar

ia
te

 a
na

ly
se

s.

4 B
as

ed
 o

n 
a 

pa
tie

nt
's

 c
en

su
s 

tr
ac

t d
at

a;
 q

ui
nt

ile
 c

ut
 p

oi
nt

s 
w

er
e 

re
gi

st
ry

 s
pe

ci
fi

c.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 20

Ta
b

le
 4

C
ha

ra
ct

er
is

tic
s 

as
so

ci
at

ed
 w

ith
 a

ll-
ca

us
e 

m
or

ta
lit

y 
am

on
g 

pa
tie

nt
s 

di
ag

no
se

d 
in

 2
01

1 
w

ith
 p

le
ur

al
 m

es
ot

he
lio

m
a 

w
ith

 f
ol

lo
w

-u
p 

th
ro

ug
h 

12
/3

1/
20

13
, 

Pa
tte

rn
s 

of
 C

ar
e 

(n
=

38
9)

.

C
ha

ra
ct

er
is

ti
cs

N
1

B
iv

ar
ia

te
M

ul
ti

va
ri

at
e

%
1

H
R

95
%

 C
I

p2
H

R
3

95
%

 C
I

A
ge

 a
t d

ia
gn

os
is

 
<

50
8

53
.1

1.
00

re
f

<
0.

01
1.

00
re

f

 
50

–5
9

31
80

.6
2.

09
1.

09
–3

.9
9

1.
47

0.
68

–3
.1

8

 
60

–6
9

90
79

.1
1.

55
0.

79
–3

.0
2

1.
52

0.
75

–3
.0

8

 
70

–7
9

10
0

90
.2

2.
90

1.
54

–5
.4

6
2.

43
1.

21
–4

.8
6

 
80

+
98

94
.8

3.
55

1.
76

–7
.1

6
2.

45
1.

17
–5

.1
0

Se
x

 
M

al
e

24
6

88
.4

1.
00

re
f

0.
22

 
Fe

m
al

e
81

79
.6

0.
81

0.
58

–1
.1

3

R
ac

e/
E

th
ni

ci
ty

 
N

on
-H

is
pa

ni
c 

w
hi

te
25

0
87

.7
1.

00
re

f
0.

99

 
N

on
-H

is
pa

ni
c 

bl
ac

k
13

78
.3

0.
95

0.
60

–1
.5

0

 
H

is
pa

ni
c

46
85

.2
0.

96
0.

67
–1

.3
8

 
O

th
er

18
78

.0
0.

97
0.

59
–1

.5
9

M
ar

ita
l s

ta
tu

s

 
M

ar
ri

ed
, l

iv
in

g 
as

 m
ar

ri
ed

20
6

88
.6

1.
00

re
f

0.
61

 
N

ot
 m

ar
ri

ed
12

1
83

.3
0.

89
0.

56
–1

.4
1

B
M

I,
 k

g/
m

2

 
U

nd
er

w
ei

gh
t <

18
.5

9
90

.6
0.

94
0.

51
–1

73
0.

06

 
N

or
m

al
 1

8.
5–

24
.9

96
92

.5
1.

00
re

f

 
O

ve
rw

ig
ht

 2
5.

0–
29

.9
12

0
87

.9
0.

60
0.

42
–0

.8
5

 
O

be
se

 3
0+

51
80

.0
0.

68
0.

40
–1

.1
6

 
U

nk
no

w
n

51
81

.0
0.

80
0.

44
–1

.4
6

C
ha

rl
so

n 
co

m
or

bi
di

ty
 in

de
x

 
0

17
9

78
.7

1.
00

re
f

0.
48

 
1+

11
4

93
.7

1.
33

0.
81

–2
.2

1

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 21

C
ha

ra
ct

er
is

ti
cs

N
1

B
iv

ar
ia

te
M

ul
ti

va
ri

at
e

%
1

H
R

95
%

 C
I

p2
H

R
3

95
%

 C
I

E
ve

r 
Sm

ok
er

 
N

o
12

2
83

.7
1.

00
re

f
0.

62

 
Y

es
18

7
87

.9
1.

09
0.

76
–1

.5
4

 
U

nk
no

w
n

18
86

.6
1.

24
0.

78
–1

.9
7

A
sb

es
to

s 
E

xp
os

ur
e

 
N

o
84

82
.2

1.
00

re
f

0.
34

 
Y

es
17

9
88

.0
0.

89
0.

61
–1

.2
8

 
U

nk
no

w
n

64
88

.2
1.

26
0.

74
–2

.1
7

In
su

ra
nc

e 
st

at
us

 
Pr

iv
at

e
23

3
86

.9
1.

00
re

f
0.

82

 
M

ili
ta

ry
/V

A
/I

H
S

9
82

.1
1.

17
0.

53
–2

.5
8

 
A

ny
 M

ed
ic

ai
d

44
86

.1
1.

21
0.

77
–1

.9
0

 
M

ed
ic

ar
e 

on
ly

36
90

.5
1.

25
0.

84
–1

.8
6

 
O

th
er

/N
on

e/
U

nk
no

w
n

5
61

.2
1.

01
0.

37
–2

.7
1

So
ci

oe
co

no
m

ic
 s

ta
tu

s,
 Y

os
t i

nd
ex

3

 
Q

ui
nt

ile
 1

 (
L

ow
)

44
87

.1
1.

00
re

f
0.

03
1.

00
re

f

 
Q

ui
nt

ile
 2

62
79

.6
1.

18
0.

61
–2

.2
6

0.
94

0.
57

–1
.5

3

 
Q

ui
nt

ile
 3

87
95

.0
1.

61
0.

82
–3

.1
9

1.
34

0.
84

–2
.1

3

 
Q

ui
nt

ile
 4

72
82

.4
1.

43
0.

75
–2

.7
3

1.
19

0.
71

–2
.0

1

 
Q

ui
nt

ile
 5

 (
H

ig
h)

59
89

.5
1.

81
0.

95
–3

.4
5

1.
78

1.
13

–2
.7

9

 
U

nk
no

w
n

3
39

.2
0.

38
0.

11
–1

.3
4

0.
38

0.
09

–1
.6

9

T
he

ra
pe

ut
ic

 th
or

ac
en

te
si

s

 
N

o
14

2
85

.9
1.

00
re

f
0.

82

 
Y

es
18

5
87

.1
1.

05
0.

69
–1

.6
1

Pl
eu

ro
de

si
s

 
N

o
20

8
87

.2
1.

00
re

f
0.

78

 
Y

es
11

9
85

.2
0.

95
0.

66
–1

.3
6

H
is

to
lo

gy
 (

IC
D

-O
-3

)

 
E

pi
th

el
io

id
 m

es
ot

he
lio

m
a 

90
52

12
6

76
.9

1.
00

re
f

<
0.

01
1.

00
re

f

 
Sa

rc
om

at
oi

d 
m

es
ot

he
lio

m
a 

90
51

53
94

.5
2.

27
1.

68
–3

.0
7

2.
58

1.
79

–3
.7

2

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 22

C
ha

ra
ct

er
is

ti
cs

N
1

B
iv

ar
ia

te
M

ul
ti

va
ri

at
e

%
1

H
R

95
%

 C
I

p2
H

R
3

95
%

 C
I

 
M

es
ot

he
lio

m
a,

 b
ip

ha
si

c 
90

53
27

89
.8

1.
10

0.
81

–1
.4

9
1.

15
0.

79
–1

.6
7

 
M

es
ot

he
lio

m
a,

 N
O

S 
90

50
12

1
91

.4
1.

60
0.

96
–2

.6
5

1.
53

1.
12

–2
.1

0

St
ag

e,
 A

JC
C

 
I

47
78

.6
1.

00
re

f
<

0.
01

1.
00

re
f

 
II

34
75

.5
0.

78
0.

48
–1

.2
8

1.
02

0.
54

–1
.9

3

 
II

I
68

84
.9

0.
76

0.
44

–1
.3

0
1.

53
0.

89
–2

.6
3

 
IV

14
1

90
.7

1.
54

1.
08

–2
.2

0
1.

85
1.

13
–3

.0
4

 
U

nk
no

w
n

37
91

.3
0.

99
0.

64
–1

.5
0

0.
98

0.
57

–1
.7

0

H
os

pi
ta

l b
ed

 s
iz

e

 
<

 2
00

 b
ed

s,
 o

ut
 p

at
ie

nt
 o

nl
y,

 u
nk

no
w

n
53

89
.2

1.
00

re
f

0.
03

 
20

0–
29

9 
be

ds
63

83
.1

0.
81

0.
53

–1
.2

4
0.

83
0.

53
–1

.2
9

 
30

0–
39

9 
be

ds
72

85
.6

0.
97

0.
53

–1
.7

8
1.

26
0.

71
–2

.2
5

 
40

0–
49

9 
be

ds
45

80
.7

0.
72

0.
46

–1
.1

2
1.

13
0.

64
–1

.9
7

 
50

0+
 b

ed
s

94
89

.7
0.

64
0.

44
–0

.9
4

1.
40

0.
78

–2
.5

0

A
pp

ro
ve

d 
re

si
de

nc
y 

tr
ai

ni
ng

 p
ro

gr
am

 
N

o/
U

nk
no

w
n

12
7

91
.8

1.
00

re
f

<
0.

01
1.

00
re

f

 
Y

es
20

0
83

.0
0.

52
0.

42
–0

.6
5

0.
58

0.
40

–0
.8

4

Su
rg

er
y

 
N

o/
un

kn
ow

n
24

4
90

.1
1.

00
re

f
<

0.
01

1.
00

re
f

 
Pl

eu
re

ct
om

y/
de

co
rt

ic
at

io
n

52
79

.6
0.

47
0.

30
–0

.7
2

0.
69

0.
48

–0
.9

9

 
E

xt
ra

pl
eu

ra
l p

ne
um

on
ec

to
m

y
14

64
.4

0.
39

0.
25

–0
.6

2
0.

71
0.

40
–1

.2
9

 
H

ad
 s

ur
ge

ry
, u

nk
no

w
n 

su
rg

er
y 

ty
pe

17
80

.1
0.

55
0.

35
–0

.8
6

0.
58

0.
34

–0
.9

8

R
ad

ia
tio

n

 
N

o/
U

nk
no

w
n

27
7

86
.6

1.
00

re
f

<
0.

01
1.

00
re

f

 
Y

es
50

86
.3

0.
56

0.
38

–0
.8

2
0.

72
0.

51
–1

.0
2

Sy
st

em
ic

 th
er

ap
y,

 b
as

ed
 o

n 
1s

t r
eg

im
en

 
N

o/
un

kn
ow

n
12

9
89

.5
1.

00
re

f
<

0.
01

1.
00

re
f

 
C

ar
bo

pl
at

in
, P

em
et

re
xe

d
69

87
.3

0.
62

0.
38

–1
.0

0
0.

64
0.

45
–0

.9
3

 
C

is
pl

at
in

, P
em

et
re

xe
d

87
82

.5
0.

43
0.

31
–0

.6
1

0.
65

0.
45

–0
.9

3

 
O

th
er

 s
ys

te
m

ic
42

85
.4

0.
47

0.
33

–0
.6

6
0.

58
0.

41
–0

.8
3

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Enewold et al. Page 23
A

JC
C

-7
: A

m
er

ic
an

 J
oi

nt
 C

om
m

itt
ee

 o
n 

C
an

ce
r 

7t
h 

ed
iti

on

1 W
ei

gh
te

d 
pe

rc
en

ta
ge

 o
f 

pa
tie

nt
s 

w
ho

w
er

e 
de

ce
as

ed
 a

s 
of

 D
ec

em
be

r 
31

, 2
01

3.

2 G
lo

ba
l W

al
d 

C
hi

-S
qu

ar
e 

te
st

.

3 H
az

ar
d 

ra
tio

 f
ro

m
 a

 m
ul

tiv
at

e 
m

od
el

.

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

