
Use of stereotactic radiosurgery for brain metastases from non-
small cell lung cancer in the United States

Lia. M. Halasz, M.D.i,ii, Jane. C. Weeks, M.D., M.Sc.iii, Bridget. A. Neville, M.P.H.iii, Nathan
Taback, Ph.D.iii, and Rinaa. S. Punglia, M.D., M.P.H.iv
iDepartment of Radiation Oncology, University of Washington, Seattle, WA
iiHarvard Radiation Oncology Program, Harvard Medical School, Boston, MA
iiiiDivision of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA
ivDepartment of Radiation Oncology, Dana-Farber Cancer Institute, Boston, MA

Abstract
Purpose—The indications for treatment of brain metastases from non-small cell lung cancer
(NSCLC) with stereotactic radiosurgery (SRS) remain controversial. Here, we studied patterns,
predictors, and cost of SRS utilization in elderly patients with NSCLC.

Methods and Materials—Using the Surveillance, Epidemiology, and End Results-Medicare
(SEER-Medicare) database, we identified patients with NSCLC, who were diagnosed with brain
metastases between 2000 and 2007. Our analytic cohort included patients treated with radiation
therapy, and not surgical resection, as initial treatment for brain metastases.

Results—We identified 7684 patients treated with radiation therapy within 2 months after brain
metastases diagnosis, of whom 469 (6.1%) had billing codes for SRS. Annual SRS use increased
from 3.0% in 2000 to 8.2% in 2005 and varied from 3.4% to 12.5% by specific registry site. After
controlling for clinical and sociodemographic characteristics, SRS use was significantly associated
with increasing year of diagnosis, specific SEER registry, higher socioeconomic status, admission
at a teaching hospital, no history of participation in low-income state buy-in programs, no
extracranial metastases, and longer interval from NSCLC diagnosis. The average cost per patient
associated with radiation therapy was 2.19 times greater for those who received SRS compared to
those who did not.

Conclusions—The use of SRS in patients with metastatic NSCLC increased almost 3- fold from
2000 to 2005. In addition, we found significant variation of SRS utilization across SEER registries
and socioeconomic quartiles. National practice patterns suggest both a lack of consensus and
overall limited use of the approach among elderly patients before 2008.
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Introduction
Approximately 20% of patients with non-small cell lung cancer (NSCLC) will develop brain
metastases in their lifetime. Even with treatment, the prognosis of these patients remains
poor with a median survival of 7 months, though certain subgroups experience a median
survival up to 15 months.(1) Whole brain radiation therapy (WBRT) with or without
surgical resection has traditionally been the mainstay of treatment for brain metastases.

Since the 1980s, stereotactic radiosurgery (SRS) has been available as an additional
treatment modality for brain metastases. Unlike WBRT, SRS delivers a high dose of
radiation to a focal target while minimizing dose to normal surrounding brain tissue.
Advantages of SRS include a one-day treatment course and avoiding or delaying side effects
from WBRT. Advantages of WBRT include decreased intracranial relapse, the ability to
start radiation treatment quickly, and lower cost.

Controversy exists regarding the optimal treatment of brain metastases. Subset analysis of a
randomized trial demonstrated improved survival with the addition of SRS to WBRT in
patients with a single brain metastasis and in patients younger than 65 with good
performance status, controlled primary tumor, and no extracranial metastases compared to
WBRT alone.(2)

More recently, randomized trials comparing SRS alone to WBRT and SRS combined have
shown conflicting results for patients with 1–4 brain metastases. Two studies demonstrated a
reduction in intracranial relapses with the addition of WBRT, with one of these studies also
demonstrating reduced neurological death.(3, 4) In contrast, another study showed worsened
overall survival and neurocognition at four months following WBRT compared to patients
treated with SRS alone.(5) Additionally, questions about the cost-effectiveness of SRS have
fueled the controversy regarding its indications.(6–11)

Despite ongoing debate, no study has examined the utilization rates, patterns of care, and
cost of SRS for brain metastases in the United States. Therefore, we sought to analyze
utilization patterns, and identify predictors and cost of SRS use in the treatment of brain
metastases in a population-based database that is nationally representative of patients with
non-small cell lung cancer (NSCLC).

Methods and Materials
Data Sources

We used the linked Surveillance, Epidemiology, and End Results–Medicare (SEER-
Medicare) database as our data source.(12) The SEER database includes population-based
tumor registries in 17 geographic areas: Alaska (since 1999), Atlanta, Connecticut, Detroit,
Greater California (since 2000), Hawaii, Iowa, Kentucky (since 2000), Los Angeles,
Louisiana (since 2000), New Jersey (since 2000), New Mexico, Rural Georgia, San
Francisco, San Jose, Seattle, and Utah. These registries cover approximately 25% of the US
population. Sociodemographic information at the census tract level for each patient is
included. Inpatient and outpatient Medicare claims, physician, laboratory, durable medical
equipment, home health, and hospice billings have been linked to SEER.(13) The
Institutional Review Board of XXX approved this study.

Cohort Selection
The cohort consisted of patients with NSCLC diagnosed in a SEER region between January
1, 1995, and December 31, 2005, and a diagnosis of brain metastases indicated by the

Halasz et al. Page 2

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
diagnosis code for secondary malignant neoplasm of brain and spinal cord (198.3) in any of
the following inpatient or outpatient claims data files: hospice, home health (HHA),
Medicare Provider Analysis and Review (MedPAR) (inpatient), outpatient, carrier or
durable medical equiprment (DME) between January 1, 2000 and December 31, 2007.(14)
The SEER portion of the SEER-Medicare merged database does not include patients with
NSCLC diagnosed between 2005 and 2007. However, we wanted to include all SRS
treatments for the available Medicare years between 2000 and 2007, and adjusted for this
issue in our multivariable analysis.

Exclusion criteria included patients under age 66 (since they would not have a full year of
data pre-diagnosis for comorbidity assessment), enrollment in Medicare for end-stage renal
disease or disability; more than one diagnosis of cancer; death date different by more than 3
months between SEER and Medicare; diagnosis made from autopsy or death certificates;
and unknown date of diagnosis. We also excluded patients without continuous Medicare
enrollment (Part A and Part B) or who were enrolled in a health maintenance organization
(HMO) any time from 13 months before NSCLC diagnosis through death or end of study on
December 31, 2007.

Our cohort consisted of patients who underwent radiation therapy and not neurosurgical
resection within 1 month prior through 2 months after initial diagnosis of brain metastases,
which we defined as the first instance of ICD-9-CM diagnosis code 198.3 occurring any
time from 1 month pre-NSCLC diagnosis through death/end of study. We used the window
of 1 month prior to capture any claims that were delayed for logistical billing reasons and
the window of 2 months after because we felt this was a reasonable time frame for a patient
to complete initial treatment for brain metastases. Radiation therapy administration and
neurosurgical resection were identified in the Medicare claims files as outlined in Table 1.
For identifying neurosurgical resection, we used any code pertaining to craniotomy to allow
for miscoding.

The specific anatomic site targeted with radiation therapy is not discernible from Medicare
claims data. Therefore, we considered any radiation treatment within our window of 1
month before to 2 months after brain metastases diagnosis to be treatment for brain
metastases. We tested the validity of this assumption using data from the National
Comprehensive Cancer Network Outcomes Database and found that fewer than 7% of
NSCLC patients meeting these criteria actually received radiation therapy to anatomic sites
other than the brain for the time period of 1 month prior to 2 months after diagnosis of brain
metastases (data not shown).

Patient Characteristics
Time since initial cancer diagnosis was calculated as the interval between date of initial
NSCLC diagnosis in SEER and first date of brain metastases diagnosis (occurance of
diagnosis code 198.3). The presence of extracranial metastases was determined by specific
ICD-9-CM diagnosis codes for secondary malignant neoplasms other than brain and spinal
cord (197.x, 198.x, except 198.3) occurring any time before through 1 month after the first
brain metastases diagnosis in any of the Medicare claims files.

Year of brain metastasis diagnosis was studied as a categorical variable (2000 as referent) to
identify any nonlinear trends. A patient was considered to be enrolled in hospice post-
diagnosis if they had at least one claim in the Medicare hospice file occurring any time after
NSCLC diagnosis. A patient was considered admitted to a teaching hospital if there was an
institutional payment for indirect medical education during their hospitalization.
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Sociodemographic factors including race, ethnicity, and marital status were determined from
SEER data at the time of NSCLC diagnosis. All SEER registries were included except for
Rural Georgia, which had no claims for SRS, and Alaska, which is not included in the
SEER-Medicare dataset. New Jersey was used as the reference group because it had the
largest cohort. Socioeconomic quartiles were developed on the basis of median income in
the census tract where the patient lived according to SEER data, using census data from the
year 2000. Education quartiles were similarly developed on the basis of percent college
educated in the patient’s census tract. If census tract information was missing (≤ 1% of
cohort), the patient was classified in the lowest socioeconomic quartile.(15) A patient was
classified as having a history of low income if enrolled in the state buy-in program between
1986 and 2007.

Comorbidities were identified by looking for diagnostic billing codes for specific health
conditions during the year before the first diagnosis of brain metastases using the Deyo
implementation(16) of the Charlson score(17) applied to inpatient and outpatient claims as
described by Klabunde et al.(18) The Charlson score was then categorized as 0, 1, or 2 or
more.

Outcome Studied
SRS administration within the window of 1 month before through 2 months after brain
metastases diagnosis was identified in the Medicare claims files (See Table 1). The majority
(98%) of patients with claims for SRS also had claims for other general radiation therapy
codes so we could not distinguish between patients who received SRS alone and those who
received SRS as well as WBRT.

Cost Analysis
Costs associated with radiation therapy were calculated from a payer’s perspective (total
amount reimbursed by Medicare to providers) for the window between 1 month before and 2
months after the brain metastases diagnosis. These costs included Medicare payment
aggregated from claims in the Outpatient (hospital-based outpatient) and Carrier claims
(individual physician) files that included CPT codes pertaining to radiation therapy and/or
SRS delivery, management, and planning, as listed in Table 1. Fewer than 1% (n=66) of
patients had no costs associated with radiation therapy codes in the Outpatient or Carrier
claims files. We then determined the ratio of radiation therapy costs per patient receiving
SRS to radiation therapy costs per patient not receiving SRS within each SEER region.
Utah, Hawaii, San Jose, and New Mexico were not included in the analysis since fewer than
20 patients received SRS in those regions.

Statistical Analyses
Statistical analyses were conducted using SAS for Windows (Version 9.2; SAS Institute,
Cary, NC). Utilization rates of SRS among patients with brain metastases were examined by
demographic, clinical and treatment characteristics. Rates of SRS use were calculated for all
of the aforementioned variables. A Chi-Square test was used to assess the relationship
between these variables and receipt of SRS. Forward and backward stepwise logistic
regression was used to identify significant variables as well as patient age and comorbidity
score to determine the final multivariable model. Results are presented as odds ratios (ORs)
with 95% confidence intervals (CIs) and p values.

Results
Among patients diagnosed with NSCLC between 1995 and 2005, 7684 were treated with
radiation therapy without neurosurgical resection within 1 month before through 2 months
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after diagnosis with brain metastases between 2000 and 2007. In this cohort of patients
receiving radiation therapy, 469 (6.1%) received SRS.

In addition to clinical characteristics, including longer time from initial NSCLC diagnosis
(p<0.0001) and lack of extracranial metastases (p<0.0001), race (p=0.02), increasing year of
brain metastases diagnosis (p<0.0001), SEER registry (p<0.0001), higher socioeconomic
status (p<0.0001), no low income history (p=0.04), marital married at diagnosis (p=0.002),
higher education level (p<0.0001), and admission to a teaching hospital (p<0.0001) were
significantly associated with SRS use in univariate analyses (Table 2). Annual SRS use
increased from 3.0% in 2000 to 8.2% in 2005 and overall use varied across SEER registry
ranging from 3.4% (Detroit and Kentucky) to 12.5% (Los Angeles) (Figure 1).

After controlling for significant clinical and sociodemographic characteristics, SRS use was
significantly associated with increasing year of brain metastases diagnosis (p<0.0001) and
specific SEER registry (p<0.0001) (Table 3). The SEER region with the greatest use of SRS
(Los Angeles) had an increased odds of 4.25 compared to the SEER region with the largest
cohort (New Jersey). Admission to a teaching hospital was also associated with SRS use
(odds ratio (OR) 2.82; p<0.0001).

Patients living in higher socioeconomic status census tracts (third and fourth quartiles) were
more likely to receive SRS relative to those in the lowest quartile (OR, 1.58 and 1.61,
respectively; p=0.004). In addition, lack of extracranial metastases, longer interval from
initial NSCLC diagnosis, and absence of history of low-income status were independently
associated with increased odds of receiving SRS. Higher educational level was significantly
associated with SRS use in the multivariable model (p=0.01), however, there was no clear
trend. Patient age, comorbidity score, race, and marital status were not significantly
associated with SRS use on multivariable analysis.

The average cost per patient treated with SRS was 2.19 times greater than the average cost
per patient without SRS. This cost ratio of the average cost per patient with and without SRS
ranged from 1.40 (Seattle) to 2.52 (Atlanta) across specific SEER registries (Table 4). Cost
ratio and percent SRS use within each SEER region did not appear correlated on scatter plot
(data not shown).

Discussion
Overall, the use of SRS for treatment of brain metastases in this population-based cohort of
elderly Medicare enrollees with NSCLC increased over the study period from 3.0% in 2000
to 8.2% in 2005 and varied by SEER regions and measures of patient socioeconomic status.

The National Comprehensive Cancer Network (NCCN) guidelines recommend
consideration of SRS for patients with one to three brain metastases with stable systemic
disease or reasonable systemic treatment options.(19) Indeed, the randomized trial Radiation
Therapy Oncology Group 9408 revealed improved survival only when SRS is added to
WBRT in patients with a single brain metastasis and good prognosis (Karnofsky
Performance Status ≥ 70, age < 65 years, controlled primary tumor, and no extracranial
metastases).(2) In our analysis, patients with extracranial metastases were less likely to
receive SRS consistent with these recommendations. However, age did not influence SRS
use. This perhaps reflects that physicians are choosing SRS out of a desire to minimize side
effects rather than with the goal of improved local control.

We also found significant disparities in the use of SRS. Patients living in areas with higher
socioeconomic status were more likely to receive SRS. SRS utilization also varied by
geographic region and the teaching status of the admitting hospital. It is unclear whether this
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variation is due to provider preference, treatment availability and/or other patient
characteristics not captured in the dataset.

It is important to note that we cannot determine whether the overall rate of 6.1% SRS use
represents under-use, over-use or misuse, as the SEER-Medicare dataset lacks information
on the number and size of the brain metastases. Thus, it is not possible to determine how
many patients in our cohort qualified for SRS treatment per NCCN guidelines. We
acknowledge that the absolute number of SRS cases may be low; however we included all
possible codes specific to radiosurgery within the cpt manual. Although we may not have
captured all cases of radiosurgery, the financial incentives to bill codes for radiosurgery
make it unlikely that we have missed a significant number of cases. We did observe a 2–3
fold increase in SRS utilization from 2000 to 2005, which is slower than the adoption of
intensity modulated radiation therapy (IMRT), which increased more than 35-fold in the
treatment of head and neck cancer and 10-fold in the treatment of breast cancer over the
same period.(20–22) Though technology for SRS has been available longer than for IMRT,
establishing a program capable of delivering SRS may require a wider range of technical
expertise (imaging, physics, neurosurgery) and start-up costs, leading to a slower adoption
overall. It is also possible that our study period ended before more rapid adoption occurred.
Since the Japanese Radiation Oncology Study Group trial was published in 2006, adoption
of SRS as an alternative to WBRT rather than an adjunctive treatment has likely increased.
(3) In addition, surveys suggest that many radiosurgeons are now willing to extend the use
of SRS as an initial treatment to more than 5 metastases.(23)

Finally, though the cost of radiosurgery is often at the forefront of the debate regarding the
optimal treatment of brain metastases,(6–11) there are limited studies that address the
incremental costs of SRS. We determined that radiation therapy costs over the 2-month
period after diagnosis with brain metastases was 2.19 times higher for patients who received
SRS. This estimate does not include the cost of surveillance imaging, which may be
associated with SRS use. In addition, the incremental cost of SRS within each SEER region
was not associated with SRS use.

Our study must be interpreted in the context of its design, which is an observational study
using administrative data on Medicare enrollees. Since the SEER data do not include
information about patients who develop brain metastases after initial diagnosis of NSCLC,
we relied on claims data to identify our brain metastases population. This is limited by 198.3
pertaining to both brain and spinal cord, so that patients treated with radiation therapy or
SRS to the spine may also be included. However, we surmise that this represents a small
minority of patients given that Eichler and Lamont showed the occurrence of at least one
ICD-9-CM code 198.3 for brain metastasis had favorable sensitivity, specificity, and
positive predictive value for the diagnosis of brain metastasis in claims from a single
institution. They also found that the claims-based date of diagnosis was accurate, with 92%
of dates falling within 30 days using the gold standard of chart review. Because this
methodology has not yet been validated in multiple institutions, there may be selection bias
introduced by defining our cohort using these claims which may affect our observed patterns
of care. However, given that patients who received no procedures for their brain metastases
are those that are less likely to have a claim with a secondary metastases code, this bias may
be mitigated as we restricted our cohort to patients with claims for radiation therapy(14) In
addition, though it is likely that most patients with a claim for radiation therapy procedures
near a diagnosis of brain metastases received radiation therapy for the brain, we
acknowledge that this is an assumption and therefore performed no direct comparisons
between patients receiving SRS and patients receiving WBRT.
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In conclusion, we have identified geographic and sociodemographic variability in SRS use
for patients treated with radiation therapy within 2 months of diagnosis with brain
metastases. Though use of SRS more than doubled between 2000 and 2005, the adoption of
this technique was slower in comparison to the adoption of IMRT for other disease sites.
This perhaps reflects the considerable expertise needed to establish SRS programs and/or the
continued controversy over the optimal use of SRS in this population. Overall, given the
variability of use and increased radiation therapy costs associated with SRS, our findings
suggest that further comparative effectiveness research is needed to better define patient
populations who may have improved quality of life and/or overall survival with SRS.
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Summary

Analyzing data from SEER-Medicare, we examine the practice patterns, predictors, and
cost of stereotactic radiosurgery (SRS) for treatment of brain metastases in elderly
patients with non-small cell lung cancer in the United States. We found significant
geographic and socioeconomic variability, as well as a 2.19-fold increase in radiation
therapy cost, associated with SRS use.
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Figure 1. Stereotactic radiosurgery use by SEER region
Percentage of study cohort receiving stereotactic radiosurgery within each SEER region.
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Table 1

Medicare treatment codes. ICD9-CM, International Classification of Diseases, Ninth Revision, Clinical
Modification; CPT, Current Procedural Terminology; HCPCS, Healthcare Common Procedure Coding
System.

Radiation therapy administration

ICD9-CM 92.23–92.24, 92.30–92.33, and 92.39.

CPT 61793, 61796–61800, 77261–77263, 77280, 77285, 77290, 77295, 77299–77301, 77305, 77310, 77315, 77321, 77332- 77334,
77336–77337, 77370–77372, 77399, 77402–77414, 77416, 77418–77420, 77425, 77427, 77430, 77432, and 0073T.

HCPCS G0173-G0174, G0242-G0243, G0251, and G0338-G0340.

Neurosurgical resection

ICD9-CM 01.21–01.25, 01.31, 01.51, and 01.59.

CPT

61304–61305, 61312–61315, 61320–61321, 61330, 61332–61334, 61340, 61343, 61345, 61440, 61450, 61458, 61460, 61470,
61500–61501, 61510, 61512, 61514, 61516, 61518, 61519- 61522, 61524, 61526, 61530–61531, 61533–61536, 61538- 61539,
61541–61546, 61550, 61552, 61556–61559, 61563- 61564, 61570–61571, 61575–61576, 61580–61586, 61590–61592,
61596–61598, 61600–61601, 61605–61613, and 61615–61616.

Stereotactic radiosurgery administration

ICD9-CM 92.30–92.33 and 92.39.

CPT 61793, 61796–61800, 77371–77372, and 77432.

HCPCS G0173, G0242, G0243, G0251, G0338, G0339, and G0340.
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Table 2

Univariate predictors of stereotactic radiosurgery use

Total No SRS
(%)

SRS
(%) p

Demographics

Age at diagnosis with brain mets 0.76

  65–69 1,756 93.8 6.2

  70–74 2,507 93.5 6.5

  75–79 2,036 94.3 5.7

  80+ 1,385 94.0 6.0

Race 0.02

  White 6,657 93.8 6.2

  Black 635 95.9 4.1

  Asian or Pacific Islander 371 91.4 8.6

  Other 21 >47.6* <52.4*

Ethnicity 0.33

  Non-Hispanic 7,354 93.8 6.2

  Hispanic 330 95.2 4.8

SEER registry <0.0001

  Seattle 435 92.0 8.0

  Greater California 1,140 92.7 7.3

  San Francisco 269 91.4 8.6

  San Jose 151 >92.7* <7.3*

  Los Angeles 497 87.5 12.5

  Utah 100 >89.0* <11.0*

  New Mexico 139 >92.1* <7.9*

  Hawaii 125 91.2 8.8

  Iowa 516 93.2 6.8

  Detroit 772 96.6 3.4

  Louisiana 613 92.5 7.5

  Kentucky 783 96.6 3.4

  Atlanta 244 90.6 9.4

  Connecticut 597 96.1 3.9

  New Jersey 1,303 95.9 4.1

Socioeconomic status <0.0001

  Lowest quartile 1,924 95.5 4.5

  Second quartile 1,920 94.9 5.1

  Third quartile 1,918 93.1 6.9

  Highest quartile 1,922 92.1 7.9

Low income history 0.04
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Total No SRS
(%)

SRS
(%) p

  No 6,452 93.6 6.4

  Yes 1,232 95.2 4.8

Comorbidity Score 0.25

  0 3,315 93.5 6.5

  1 2,537 93.9 6.1

  2+ 1,832 94.7 5.3

Gender 0.90

  Female 3,709 93.9 6.1

  Male 3,975 93.9 6.1

Married at diagnosis 0.002

  No 3,466 94.8 5.2

  Yes 4,218 93.1 6.9

% College educated in census tract <0.0001

  Lowest quartile 1,953 94.6 5.4

  Second quartile 1,910 95.1 4.9

  Third quartile 1,906 92.1 7.9

  Highest quartile 1,915 93.8 6.2

Clinical characteristics

Time since initial NSCLC diagnosis <0.0001

  < 3 months 4,622 95.1 4.9

  3 –12 months 1,751 93.7 6.3

  ≥ 12 months 1,311 90.0 10.0

Extracranial metastases <0.0001

  Yes 5,000 94.7 5.3

  No 2,684 92.4 7.6

Treatment characteristics

Year of brain metastases diagnosis <0.0001

  2000 942 97.0 3.0

  2001 1,134 96.3 3.7

  2002 1,207 95.6 4.4

  2003 1,285 94.2 5.8

  2004 1,286 93.0 7.0

  2005 1,250 91.8 8.2

  2006 436 86.5 13.5

  2007 144 86.1 13.9

Hospice enrollment 0.21

  No 3,162 93.5 6.5

  Yes 4,522 94.2 5.8

Admission to a teaching hospital <0.0001
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Total No SRS
(%)

SRS
(%) p

  Never admitted 1018 96.8 3.2

  Admitted, not to a teaching hospital 2838 96.0 4.0

  Admitted, to a teaching hospital 3,828 91.6 8.4

Living in an urban area 0.13

  Yes 6,959 93.8 6.2

  No 725 95.2 4.8

*
Data reported limited by SEER-Medicare confidentiality rules
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Table 3

Factors significantly associated with stereotactic radiosurgery receipt in multivariable analysis.

Factor Odds
Ratio

95% Confidence
Interval p

Demographics

Year of diagnosis with brain metastases <0.0001

  2000 1.00

  2001 1.28 0.78 to 2.09

  2002 1.47 0.92 to 2.37

  2003 2.00 1.27 to 3.14

  2004 2.34 1.50 to 3.63

  2005 3.10 2.01 to 4.79

  2006 4.28 2.60 to 7.04

  2007 4.00 2.06 to 7.77

Age at diagnosis with brain metastases 0.82

  65–69 1.00

  70–74 0.99 0.76 to 1.28

  75–79 0.89 0.67 to 1.18

  80+ 0.93 0.68 to 1.28

Comorbidity Score 0.35

  0 1.20 0.85 to 1.70

  1 1.09 0.76 to 1.55

  2+ 0.91 0.60 to 1.39

Marital status 0.07

  Unmarried 1.00

  Married 1.21 0.98 to 1.48

SEER registry <0.0001

  Seattle 2.26 1.39 to 3.68

  Greater California 2.93 1.94 to 4.42

  San Francisco 2.61 1.53 to 4.45

  San Jose 2.32 1.08 to 4.96

  Los Angeles 4.25 2.82 to 6.41

  Utah 1.04 0.36 to 3.07

  New Mexico 1.64 0.74 to 3.64

  Hawaii 2.24 1.11 to 4.51

  Iowa 1.87 1.16 to 3.01

  Detroit 0.65 0.40 to 1.08

  Louisiana 2.88 1.86 to 4.46

  Kentucky 1.11 0.67 to 1.83

  Atlanta 3.33 1.95 to 5.68
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Factor Odds
Ratio

95% Confidence
Interval p

  Connecticut 0.80 0.48 to 1.33

  New Jersey 1.00

Socioeconomic status 0.008

  Lowest quartile 1.00

  Second quartile 1.07 0.78 to 1.48

  Third quartile 1.55 1.12 to 2.15

  Highest quartile 1.54 1.11 to 2.14

Low income history 0.01

  No 1.00

  Yes 0.67 0.49 to 0.91

% College educated in census tract 0.01

  Lowest quartile 1.00

  Second quartile 0.84 0.32 to 1.14

  Third quartile 1.24 0.93 to 1.66

  Highest quartile 0.83 0.59 to 1.17

Clinical characteristics

Time since initial NSCLC diagnosis 0.05

  < 3 months 1.00

  3 –12 months 1.13 0.88 to 1.46

  ≥ 12 months 1.41 1.08 to 1.84

Extracranial metastases <0.0001

  Yes 1.00

  No 1.65 1.35 to 2.01

Treatment characteristics

Admission to a teaching hospital <0.0001

  Never admitted 0.91 0.61 to 1.37

  Admitted, not to a teaching hospital 1.00

  Admitted, to a teaching hospital 2.83 2.23 to 3.60
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Table 4

Ratio of average cost per patient with and without stereotactic radiosurgery, by SEER registry.

SEER region Cost ratio

Seattle 1.40

Connecticut 1.75

Detroit 1.83

San Francisco 1.85

Los Angeles 1.92

Louisiana 1.93

Kentucky 2.09

Iowa 2.10

Greater California 2.20

New Jersey 2.31

Atlanta 2.52

Hawaii *

New Mexico *

San Jose *

Utah *

*
<20 patients with stereotactic radiosurgery
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