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Abstract

Purpose: The standard of care for limited-stage small cell lung cancer (SCLC) is concurrent chemoradiation,
which can be delivered using 3-dimensional conformal radiation therapy (3D CRT) or intensity-modulated radi-
ation therapy (IMRT). We sought to use the National Cancer Database (NCDB) to identify predictors and trends
in IMRT use for limited-stage SCLC.

Methods and Materials: We queried the NCDB from 2004-2014 for limited-stage SCLC patients that
received chemotherapy and definitive doses of radiation to the chest using either 3D CRT or IMRT. Univariable
and multivariable analyses were performed to identify sociodemographic, treatment, and tumor characteristics
predictive of IMRT use and overall survival (OS). Propensity-adjusted Cox proportional hazard ratios for sur-
vival were used to account for indication bias.

Results: We found 9970 patients treated as above, with 59% being treated with 3D CRT and 41% being
treated with IMRT. The use of IMRT increased steadily between 2004 and 2014, starting at a rate of 11% and
ending at 57%. Patients with higher education and treatment at an academic center were more likely to have
received IMRT, as were those receiving higher radiation dose and BID (twice daily) fractionation. IMRT use did
not predict for overall survival (OS). Predictors for OS on propensity-adjusted Cox analysis were BID treatment,
younger age, female gender, and private insurance.

Conclusions: The use of IMRT in limited-stage SCLC has steadily increased over the past 10 to 15 years. We
expect these rates to continue to climb based on extrapolation from recommendations for non-small cell lung
cancer (NSCLC).
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oncology, and Dr. Colonias is a radiation oncologist, at Allegheny Health Network Cancer Institute, Division of Radiation Oncology, Pitts-
burgh, PA. Dr. Turrisi is a radiation oncologist at James H. Quillen VA Medical Center, Department of Radiation Oncology, Nashville, TN.
Disclosure: The authors have no conflicts of interest to disclose. None of the authors received outside funding for the production of this origi-
nal manuscript and no part of this article has been previously published elsewhere.

26 W APPLIED RADIATION ONCOLOGY www.appliedradiationoncology.com December 2018



APPLIED RADIATION ONCOLOGY

TRENDS IN IMRT USE FOR LIMITED-STAGE SMALL CELL LUNG CANCER

mall cell lung cancer (SCLC) is

an aggressive, high-grade neuro-

endocrine tumor that accounts for
about 15% of all lung cancers and 20 000
to 30 000 new cases per year.! SCLC
typically presents as extensive stage,
with limited stage accounting for about
30% of new diagnoses. Limited stage is
classically defined as disease limited to
the ipsilateral hemithorax and regional
nodes that can be encompassed in a safe
radiation therapy field. The standard of
care treatment approach for limited-stage
SCLC is chemoradiation typically using
a platinum-based agent in combination
with etoposide.>> Multiple treatment op-
tions exist in terms of radiation fraction-
ation, including daily treatment, twice
daily treatment, and occasionally a con-
comitant boost technique. At the time of
this writing, Radiation Therapy Oncol-
ogy Group (RTOG) trial 0538 remains
open to help determine which scheme is
most efficacious.

The technique used to deliver radia-
tion to targets in the lung can likewise
differ and varies from 3-dimensional
conformal radiation therapy (3D CRT)
and intensity-modulated radiation ther-
apy (IMRT) (which use photons), to
even use of protons.®’ IMRT is used
to deliver a highly conformal dose of
radiation with rapid falloff to spare
surrounding critical structures in the
chest such as the normal lung, spinal
cord, esophagus, and heart. The goal of
IMRT is to help reduce treatment-re-
lated toxicity, but the technique has
also been used to dose escalate. RTOG
trial 0617 was a landmark non-small
cell lung cancer (NSCLC) study that
examined dose escalation and targeted
therapy use. In that study, IMRT was
utilized in about 50% of cases, and the
technique was associated with less
pneumonitis and a decreased heart dose,
which was shown to be an important
predictor for overall survival.®® Since
the dose of radiation used with daily
treatment for SCLC is similar to that of
NSCLC, IMRT has been used to treat

CONSORT diagram
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dimensional conformal radiotherapy; IMRT, intensity modulated radiotherapy

SCLC patients
(n=217,208)

Excluded (n=176,522)
Stage IV or NR (n =146,486)
Prior surgery (n=4,161)
No XRT (n=23,505)
No chemo (n=2,370)

Stage 1-3B SCLC receiving
chemoRT
(n=40,686)

Excluded (n =30,716)
Non-3D or IMRT (n=28,629)
F/u <3 months (n=328)
Non definitive dose”  (n=1,759)
*dose <44 Gy, and >74 Gy

Stage 1-3B SCLC treated to chest
with chemoRT
(n=9,970)
3D CRT IMRT
(n=5,893) (n=4,077)

FIGURE 1. CONSORT diagram

those patients as well. There are some
institutional series comparing the tech-
nique in NSCLC and SCLC, poten-
tially showing decreased toxicity.!%!
Currently, the overall utilization rate of
IMRT in SCLC is unreported, although
it is presumably increasing based on ex-
trapolation of results from RTOG 0617.

In the present study, we aim to use
the National Cancer Database (NCDB)
to examine trends in use of IMRT in
limited-stage SCLC over time, and to
see if those trends impact outcome.

Methods and Materials

We conducted a retrospective review
using de-identified data from the Na-
tional Cancer Database (NCDB), which
is exempt from institutional review board
(IRB) oversight. The NCDB is a tumor

registry maintained by the American
Cancer Society and the American Col-
lege of Surgeons (ACS) for more than
1500 hospitals accredited by the Com-
mission on Cancer. The database cap-
tures up to an estimated 70% of newly
diagnosed malignancies each year in the
United States. We queried the database
for patients with American Joint Com-
mittee on Cancer (AJCC) clinical stage
1-3B small cell lung cancer diagnosed
between 2004 and 2014. Figure 1 is a
Consolidated Standards of Reporting Tri-
als (CONSORT) diagram outlining the
cohort selection criteria. We excluded pa-
tients with documented stage IV disease
or unrecorded stage. Patients with prior
surgery, no documented radiation, or no
documented chemotherapy were also
excluded. We excluded patients treated
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Table 1. Patient Demographics and Clinical Characteristics
at Baseline (n=9,970)

Characteristics No. (%)
Sex
Male 4,384 (44)
Female 5,586 (56)
Race
White 8,982 (90)
African American 792 (8)
Other 196 (2)
Comorbidity Score
0 6,022 (60)
1 2,771 (28)
=2 1,177 (12)
Insurance
Not Insured 333(3)
Private Payer 3,213(32)
Government 6,324 (63)
Unrecorded 100 (2)
Education %
=29 1,593 (16)
20t028.9 2,945 (30)
14t019.9 3,482 (35)
<14 1,824 (18)
Unrecorded 13(1)
Treatment Facility type
Community cancer program 1,019 (10)
Comprehensive community cancer program 5,060 (51)
Academic/research program 3,845 (38.5)
Unrecorded 46(0.5)
Treatment facility location
Metro 7,691(78)
Urban 1,786 (18)
Rural 228(2)
Unrecorded 265 (2)
Income, US dollars
<30,000 2,014 (20)
30,000 to 35,000 2,847 (29)
35,000 to 45,999 2,761 (28)
>46,000 2,216 (22)
Unrecorded 132 (1)
Distance to treatment facility, miles
<9.6 miles 4,896 (49)
>9.6 miles 5,074 (51)
Age distribution, years
<65 5,053 (51)
>65 4,917 (49)
Year of Diagnosis
2004-06 1,170(12)
2007-09 2,267 (23)
2010-12 3,433 (34)
2013-14 3,100(31)
Stage Grouping
1A/B 979 (10)
2A/B 1,127 (11)
3A 4,471 (45)
3B 3,393 (34)

with unknown radiation type or non-3D,
non-IMRT techniques. To account for
immortal time bias, patients were also
excluded if follow-up was < 3 months,
the maximum allowable time from di-
agnosis to start radiation therapy.'> We
also used dose cutoffs of <44 Gy and >
74 Gy to define a “definitive” dose for
our cohort. Patients also had to have
radiation directed at the chest or thorax
as coded by the NCDB, and not another
anatomic site.

Race was categorized as white, Af-
rican-American, or other. Comorbid-
ity was quantified using the Charlson/
Deyo comorbidity index.!? Stage was
defined according to the 7™ edition of
the AJCC’s clinical group. Socioeco-
nomic data in the patients’ residence
census tract were provided as quar-
tiles of the percentage of persons with
less than a high school education and
median household income. The facil-
ity type was assigned according to the
CoC accreditation category. Locations
were assigned based on data provided
by the U.S. Department of Agriculture
Economic Research Service. Insurance
status is documented in the NCDB as
it appears on the admission page. The
data used in the study are derived from
a de-identified NCDB file. The ACS
and the CoC have not verified and are
not responsible for the analytic or sta-
tistical methodology employed or the
conclusions drawn from these data by
the investigator.

Data were analyzed using Med-
Calc Version 18 (Ostend, Belgium).
Summary statistics are presented for
discrete variables. x tests compared
sociodemographic, treatment, and tumor
characteristics between the treatment
groups. Overall survival was calculated
in months from time of diagnosis to date
of last contact or death. Kaplan-Meier
curves were used to calculate cumulative
probability of survival.!* Log-rank statis-
tics were used to test whether there was
a statistically significant difference in the
cumulative proportions across groups.
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FIGURE 2. Percentage of patients treated with intensity-modulated radiation therapy (IMRT)

by year.
A Cox proportional hazards model was
used for multivariable survival analy-
sis.’” Due to the large nature of the data-
set, factors significant on univariable
analysis were entered using a stepwise
backward elimination process. Adjusted
hazard ratios and 95% confidence inter-
vals are reported, using an o level of 0.05
to indicate statistical significance.
Propensity score-matched survival
analysis was used to account for indica-
tion bias due to lack of randomization
between patients receiving 3D CRT and
IMRT.'® Multivariable logistic regres-
sion was used to calculate a propensity
score indicative of conditional probabil-
ity of receiving IMRT compared to 3D
CRT. The propensity model included ob-
servable variables associated with treat-
ment selection on multivariable logistic
regression. A Cox proportional hazards
model was then constructed incorporat-
ing the propensity score, but also exclud-
ing factors included in the propensity
score calculation to avoid overcorrection.
The assumption of balance was further
validated by stratifying the data into pro-
pensity score-based quintiles and con-
firming that the difference in propensity
score mean per quintile was <0.10.

Results
Baseline patient characteristics are
outlined in Table 1. Briefly, most pa-

tients (79%) were stage 3A/B. The me-
dian age for our cohort was 65 (range:
27-90). The median radiation dose to
the chest/thorax was 60 Gy (interquar-
tile range, 54-63 Gy). Twice daily frac-
tionation was used in 1045 cases (11%).
Radiation to the chest was started at a
median 42 days after diagnosis (inter-
quartile range, 28-71 days). Chemo-
therapy was started at a median 21 days
after diagnosis (interquartile range,
12-35 days). IMRT was utilized in 11%
of cases in 2004, and steadily rose to
57% usage by 2014 (Figure 2). Overall,
IMRT was used in 4,077 of 9,970 cases
(40%). The odds of receiving IMRT in-
creased with “other” race, treatment at
an academic facility, BID (twice daily)
fractionation, dose > 62 Gy, increased
distance to facility, treatment at an aca-
demic facility, and increasing year. The
likelihood of receiving IMRT decreased
with urban location and with decreased
education (Table 2). On multivariable
regression analysis, all predictors re-
mained significant except for distance to
treatment facility. (Figure 3).

The median follow-up time was 19.1
months (range: 3 to 154 months). The
median OS was 21 months. Survival at
3 years was 32% for the entire cohort.
There was no statistically significant
difference in survival between patients
treated with IMRT or 3D CRT (median

OS 21 months in each arm). On univari-
able analysis, predictors for increased
OS included age < 65, BID treatment,
lower comorbid score, increased
distance to facility, type of facility,
income, private insurance, race (Afri-
can-American), female gender, stage,
and more recent year of treatment. For
multivariable Cox proportional haz-
ards analysis, age < 65, BID treatment,
lower comorbid score, increased in-
come, private insurance type, race (Af-
rican-American), female gender, lower
stage, and more recent year of treat-
ment were found to be predictors of OS
(Table 3). A second multivariable Cox
proportional hazards model was used
including factors significant on univari-
able analysis plus the propensity score.
The propensity score-adjusted multi-
variable analysis identified age < 65,
BID fractionation, female gender, and
nongovernment insurance as predictors
for improved OS, and treatment modal-
ity remained insignificant (Table 3).

Discussion

SCLC remains a very aggressive
thoracic malignancy, presenting as
true limited stage only about one-third
of the time.' For those patients, despite
the challenging prognosis, true “cure”
remains the goal and standard of care
therapy is chest radiation with concur-
rent chemotherapy.? Traditionally, 3D
CRT has been used for the treatment
of thoracic malignancies. With the
advent of IMRT, astute radiation on-
cologists recognized the potential ad-
vantages the technique could provide
when treating lung cancer.!” Namely,
those advantages involve delivery of
a highly conformal dose of radiation
with rapid falloff to help spare sur-
rounding organs at risk (reduce tox-
icity), and perhaps even the ability to
dose escalate.

The report herein appears to be the
first of its kind to examine trends in
IMRT use for limited-stage SCLC
across the United States.
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Table 2. Comparative Use of IMRT by Baseline Characteristics
in Patients Receiving Concurrent Chemoradiotherapy
Characteristic 3D CRT IMRT Odds Ratio 95% CI o]
(n=5,893) (%) (n=4,077) (%)
Sex
Male 2,599 (44) 1,785 (44) 1 Ref
Female 3,294 (56) 2,292 (56) 1.01 0.96-1.06 0.75
Race
White 5,341 (91) 3,641 (89) 1 Ref
African American 458 (8) 334(8) 1.07 0.92-1.24 0.37
Other 94 (1) 102 (3) 1.59 1.20-2.11 0.0013
Comorbidity Score
0 3,523 (60) 2,499 (61) 1 Ref
1 1,669 (28) 1,102 (27) 0.93 0.85-1.02 0.13
=2 701 (12) 476 (12) 0.96 0.84-1.09 0.50
Age
<65 2,988 (51) 2,065 (51) 1 Ref
>65 2,905 (49) 2,012 (49) 1.00 0.93-1.09 0.96
Insurance
None 196 (3) 137(3) 1 Ref
Private Payer 1,972 (33) 1,241 (30) 0.90 0.72-1.13 0.37
Government 3,671(62) 2,653 (65) 1.03 0.83-1.29 0.77
Unknown 54(2) 46 (2) 1.22 0.78-1.91 0.39
Education
229% 835 (14) 757 (19) 1 Ref
20t028.9 1,759 (30) 1,186 (29) 0.74 0.66-0.84 <0.0001
14t019.9 2,099 (36) 1,383 (34) 0.73 0.64-0.82 <0.0001
<14 1,111 (20) 713(18) 0.71 0.62-0.81 <0.0001
Facility Type
Community Cancer Program 605 (10) 414 (10) 1 Ref
Comprehensive Cancer Program 3,168 (54) 1,892 (47) 0.87 0.76-1.00 0.0522
Academic/research program 2,099 (36) 1,746 (43) 1.22 1.06-1.40 0.0064
Facility Location
Metro 4,498 (78) 3,193 (80) 1 Ref
Urban 1,107 (19) 679 (17) 0.86 0.78-0.96 0.0068
Rural 131(3) 97 (3) 1.04 0.80-1.36 0.76
Income, USD
<30,000 1,164 (20) 850 (21) 1 Ref
30,000-35,000 1,678 (29) 1,169 (29) 0.95 0.85-1.07 0.43
35,000-45,999 1,729(30) 1,032 (26) 0.82 0.73-0.92 0.0008
>46,000 1,233 (21) 983 (24) 1.09 0.97-1.23 0.16
Fractionation
Daily 5,314 (90) 3,611(89) 1 Ref
BID 579(10) 466 (11) 118 1.04-1.35 0.0102
Radiation Dose
<62 Gy 4,530(77) 2,729 (67) 1 Ref
>62 Gy 1,363 (23) 1,348 (33) 1.64 151-1.79 <0.0001
Distant to facility
<9.6 miles 3,067 (52) 2,007 (60) 1 Ref
>9.6 miles 2,826 (48) 2,070 (40) 112 1.03-1.21 0.0057
Year of Diagnosis
2004-06 997 (21) 173 (20) 1 Ref
2007-09 1,579 (20) 861 (20) 251 2.09-3.02 <0.0001
2010-12 1,898 (19) 1,535 (20) 467 3.91-5.85 <0.0001
2013-14 1,419(22) 1,681 (20) 6.83 5.72-8.14 <0.0001
Stage Grouping
1A/B 591 (10) 388 (10) 1 Ref
2A/B 716 (12) 411 (10) 0.87 0.73-1.04 0.14
3A 2,644 (45) 1,827 (45) 1.05 0.86-1.34 0.48
3B 1,942 (33) 1,451 (35) 114 0.98-1.32 0.08
Note: Education is quartiles of the percentage of persons with less than a high school education in the patients’ residence census tract. Income is
median household income in the patients’ residence census tract.
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White
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Education >29%

Education 20-29%
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Community Cancer Program
Comprehensive Cancer Program
Academic/Research Program
Metropolitan Location
Urban Location

Rural Location

Income <30k

Income 30-35K

Income 35-46K

Income >46k

Daily Fractions

Twice Daily Fractions

Dose <62 Gy

Stage |

Stage Il

Stage IIIA

Stage 1B

2004-2006

2007-2009

2010-2012

2013-2014

Forest Plot Predictors for IMRT

0.1

1 10
Odds Ratio

FIGURE 3. Forest plot showing significant predictors for intensity-modulated radiation therapy
(IMRT) use in limited-stage small stage lung cancer (SCLC) on multivariable logistic regression.

Our results show a steady increase
in the utilization of IMRT in this pa-
tient population, with > 50% of patients
being treated in that manner as of 2014,
while only 11% received the technique
in 2004. Along those lines, the odds
ratio of receiving IMRT in 2013-2014
was 6.83 compared to 2004-2006. In-
dicators/predictors for IMRT use in this
study were higher education and treat-
ment at an academic facility, with urban
patients less likely to receive IMRT.
These findings likely indicate that these
patients had access to more recent tech-
nology or perhaps academic radiation
oncologists subspecializing in lung can-
cer who were more comfortable using
the technique. Similarly, that urban pa-
tients were less likely to receive IMRT
may indicate lack of access or other
undocumented socioeconomic factors,
which we can only assume played into
that association.

The increase in IMRT use likely re-
lates to extrapolation from the results
of RTOG 0617, which compared 60 Gy
to 74 Gy in NSCLC.? On secondary

analysis, 47% of patients in that study
were treated using IMRT. Results pre-
sented in 2017 showed that patients with
larger radiation therapy volumes and
more advanced stage were treated with
IMRT.? Despite treating larger volumes
and more advanced disease, IMRT usage
allowed for a decrease in grade 3 pneu-
monitis and decreased heart dose, which
was shown to correlate with OS. Con-
cordantly, in our analysis, we did show
a trend toward IMRT use with more
advanced disease, although it was not
statistically significant (p = 0.08). The
authors of RTOG 0617 concluded that
those results support the routine use of
IMRT in NSCLC, which is frequently
extrapolated to SCLC. Additionally,
IMRT may provide better esophageal
sparing compared with conventional
techniques to mitigate this limiting toxic-
ity of BID treatment.?

Our study did not show a survival dif-
ference with the use of IMRT, perhaps
not surprisingly, as the main benefit/goal
for IMRT use is to help decrease serious
toxicity (data which is not included in

the NCDB). We could postulate, how-
ever, that with the trend toward more
advanced disease in patients receiving
IMRT, a decrease in toxicity through
the use of IMRT could reasonably re-
sult in an otherwise improved outcome
compared to standard techniques. Our
results showed that treating to a dose
> 62 Gy was also a predictor for IMRT
use. This indicator makes sense as treat-
ing to higher doses would make it more
difficult to meet organ at risk (OAR)
constraints using traditional 3D CRT.
Of note, in this analysis, increasing radi-
ation dose did not predict for improved
OS. However, one could speculate that
using IMRT to deliver a higher dose
perhaps increased local control (not re-
ported in NCDB), but not OS as patients
with SCLC have high risk for distant
disease, which is often their ultimate
cause of death. A single-institution study
from 2016 compared and examined out-
comes in over 600 patients treated with
either 3D (206 patients) or IMRT (446
patients), and showed a slight OS ben-
efit, local control benefit, and reduced
toxicity with IMRT use.!'! Granted,
those results were not seen in random-
ized data from RTOG 0617, which did
not show an increase in local control or
OS for NSCLC with dose escalation.
We must also keep in mind that SCLC is
more radiosensitive comparatively, and
dose escalation in that setting will likely
have diminishing returns. There is one
single-institution series from MD An-
derson comparing IMRT and 3D CRT
for SCLC.!® Those authors reviewed
outcomes in over 200 patients with lim-
ited-stage SCLC and did not show any
difference in OS or disease-free survival
(DFS) with IMRT. They did, however,
show that IMRT patients required sig-
nificantly fewer percutaneous feeding
tube placements, ie, less toxicity.

We would be remiss not to mention
that in our study BID fractionation was
shown to have better OS compared to
daily treatment (HR: 0.78, p <0.0001).
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Table 3. Multivariable Cox Proportional Hazards Models for Overall Survival
in Patients Receiving Chemoradiotherapy for Limited Stage SCLC

Significant Characteristic Hazard of Death (95% ClI) p
Cox model without propensity score

Age

<65 Reference

>65 1.29(1.22-1.36) <0.0001
BID treatment

No Reference

Yes 0.82(0.76-0.89) <0.0001
Comorbidity Score

0 Reference

1 1.12(1.067-1.19) <0.0001

2 1.31(1.21-1.42) <0.0001

3 1.56 (1.35-1.80) <0.0001
Income, USD

<30,000 Reference

30,000-35,000 1.06 (1.00-1.11) 0.0366

35,000-45,999 0.97(0.91-1.05) 0.53

>46,000 0.97(0.90-1.04) 0.38
Insurance

None Reference

Private 0.86 (0.80-0.90) <0.0001

Government 1.01(0.89-1.16) 0.82
Race

White Reference

African American 0.88 (0.80-0.96) 0.0037

Other 0.94(0.79-1.13) 0.55
Sex

Male Reference

Female 0.79(0.75-0.83) <0.0001
Stage Group

1A/B Reference

2A/B 1.19(1.07-1.32) 0.0015

3A 1.51(1.39-1.65) <0.0001

3B 1.70 (1.56-1.86) <0.0001
Years of Diagnosis

2004-06 Reference

2007-09 0.93(0.87-1.01) 0.112

2010-12 0.93(0.88-0.98) 0.0089

2013-14 0.91(0.86-0.97) 0.0053

Cox model with propensity score

Propensity Score 0.80(0.67-0.97) 0.026
Age

<65 Reference

>65 1.24(1.16-1.32) <0.0001
Fractionation

Daily Reference

BID 0.78(0.71-0.85) <0.0001
Sex

Male Reference

Female 0.80(0.76-0.85) <0.0001
Insurance

None Reference

Private 0.91(0.78-1.09) 0.0584

Government 1.16(1.09-1.24) <0.0001

Cl, confidence interval; BID, twice daily;
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This was not the intention of the cur-
rent study, nor was it taken into account
when defining our cohort. In addition,
this question was initially addressed
with the Turrisi trial,? and readdressed
in the CONVERT trial using a higher
daily dose.* The results of the current
RTOG trial will help further address that
issue. Furthermore, in 2015, there was an
NCDB analysis looking for differences
in OS based on fractionation scheme
(daily, concomitant boost, and BID),
showing no significant difference among
the three regimens. '8

The NCDB provides a unique plat-
form to perform well-powered retro-
spective analyses on a large number of
patients. Nevertheless, it is subject to
several limitations, namely selection bias
given its retrospective, nonrandomized
nature. Additionally, initial treatment re-
sponse, toxicity data, salvage therapies,
and disease recurrence are not included
in the NCDB, all of which may affect in-
terpretation of results. We also lack data
on any follow-up radiation therapy such
as prophylactic cranial irradiation (PCI),
which has been shown to have an OS
benefit in limited-stage SCLC and may
not have been balanced between treat-
ment arms.'” In addition, there is poten-
tial for miscoding within the data set. In
that vein, we elected to exclude patients
coded as being treated with photons, pro-
tons, or radiation not otherwise specified
(NOS), as those codes could have been
3D CRT or IMRT and there was no reli-
able way to distinguish.

In summary, this study shows in-
creased use of IMRT in limited-stage
SCLC over time, with rates now eclips-
ing 50%. This increase in use is not un-
reasonable given the benefits seen when

applied to our NSCLC patients. In ad-
dition, other NCDB and institutional
analyses show a similar rise in IMRT use
across multiple other disease sites.?*?!

Conclusions

The results of this NCDB analysis
show a steady increase in the use of
IMRT for the treatment of limited-stage
SCLC. We expect the proportion of
patients with limited-stage SCLC to
continue to increase based on recent
data showing reduced lung toxicity and
heart dose in NSCLC.
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