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Background: To review the palliative radiation fractionation regimens, trends and survival of men within
the National Cancer Database (NCDB) diagnosed with prostate cancer and bony metastases.

Methods: A total of 3,871 patients from the NCDB were included in the analysis (patients treated from
2004-2012). The following fractionation regimens were analyzed [8 Gy x 1, 4 Gy x 5 (short course radiation
therapy)], were compared to 3 Gy x 10, 2.50 Gy x 14-15 and 2 Gy x 20-30 (long course radiation therapy).
Descriptive statistics, multivariable logistic regression and multivariable cox regression analysis were utilized
to assess the data.

Results: Longer fractionation schemes were used for 91.7% of patients. Treatment at an academic center
(OR, 2.93), increasing distance from treatment center (OR, 1.48-1.59), treatment to the ribs (OR, 2.47),
and year of diagnosis 2009 or later (OR, 2.31-3.26) were associated with an increased likelihood of receiving
short course radiation, while treatment to the spine (OR, 0.34) was associated with a decreased likelihood of
short course radiation. On multivariable analysis, longer course of radiation was associated with increased
overall survival (HR =0.66; 95% CI: 0.56-0.78, P<0.001.). However, on landmark analysis this difference
disappeared once limiting the survival analysis to men who survived >18 months [HR =0.83; 95% CIL: 0.62—
1.11, P=0.21].

Conclusions: Fractionation schemes of >10 treatments remain the dominant palliative course of radiation
therapy offered for metastatic prostate cancer. However, utilization of <5 fractions is slowly increasing,

particularly at academic centers.
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Introduction

Prostate cancer is one of the most common primary
malignancies associated with bone metastases (1) and
skeletal related events related to metastatic prostate cancer
continues to create extreme economic burden in the United
States (2). External radiation remains the standard of care
for the palliative treatment of painful bone metastases and
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has an overall response rate of ranging from 78-85% (3).
Over the last several years, the focus has reducing the
costs of healthcare in the United States has increased. As
a result, external beam fractionation practices have come
under scrutiny, especially in the palliative setting. Multiple
prospective randomized studies have analyzed patients

treated with either single or multi-fraction radiotherapy
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and have found similar pain control in the single fraction
group along with significantly decreased costs (4-7). This
prompted the American Society for Radiation Oncology
to state that there is no evidence that longer course
radiotherapy is superior to short course radiotherapy in
regards to overall response rates (8).

However, the studies to date have generally included
4 Gy x 5 as long course. Though not directly comparable
to bone metastases, a comparison of various palliative
schedules for metastatic spinal cord compression reported
that outcomes and recurrence rates of the 5 fraction
regimen are more similar to the single fraction treatment
than treatments consisting of >10 fractions (9). In the
current study, we analyzed the patterns of care and survival
outcomes of men with metastatic prostate cancer within
the National Cancer Database (NCDB). We hypothesized
that 4 Gy x 5 was underutilized in a similar fashion as
single fraction radiotherapy and grouped them together to
compare to longer radiation courses of >10 treatments.

Methods

The NCDB is a hospital-based registry that is a joint project
of the American Cancer Society and the Commission on
Cancer of the American College of Surgeons. It is estimated
that 70% of all diagnosed malignancies in the United States
are captured by facilities participating in this registry and
reported to the NCDB. The Commission on Cancer’s
NCDB and the hospitals participating in the NCDB are
the source of the de-identified data used in this study.
However, they have not verified and are not responsible for
the statistical validity or conclusions derived by the authors
of this study. Exemption was obtained from the New York
Harbor Veterans Affairs Committee for Research and
Development prior to the initiation of this study.

Men with prostate cancer metastatic to the bones
diagnosed between 2004-2012 and treated with either
external beam radiation were identified within the NCDB.
In order to be included, men had to have been identified
as receiving palliative radiation to the spine, ribs, hips,
pelvic bones, shoulder, or extremity bone not otherwise
specified (extremity NOS). In addition, complete data was
necessary regarding the total radiation dose as well as the
daily radiation fractionation schemes used. Patients were
included if they received the following palliative radiation
fractions: 8 Gy in one fraction, 20 Gy in 5 fractions, 30 Gy
in 10 fractions, 35-37.5 Gy in 14-15 fractions, and 40-60 Gy
in 20-30 fractions.
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Descriptive statistics were used to analyze the patterns of
care regarding the palliative radiation fractionation scheme
utilized. Univariable and multivariable logistic regression
were used to assess for predictors of short course treatment
(defined as 1-5 fraction treatment) compared to long course
(defined as 10 or more treatments). Those variables that
had a p-value <0.1 on univariable analysis were included in
the multivariable model. The variables analyzed included
age grouping (<60, 60-70, >70 years), year of diagnosis
(2004 through 2012 in single year increments), hormone
therapy (yes, no), chemotherapy (yes, no), race (white,
black, other), Charlson/Deyo score (0, 1, >2), distance from
treatment center (divided into 4 quartiles), facility type
(academic, non-academic), insurance type (none, private
insurance, Medicaid, Medicare, government, unknown),
and income level (divided into quartiles based on Census
data). Overall survival (OS) was also analyzed comparing the
fractionation schemes to each other and compared via the
log-rank test. Multivariable Cox regression was performed
utilizing the same covariables as above, with the addition
of a dichotomized fractionation scheme (short course, long
course). Landmark analysis was also performed on those
patients surviving >6 months, >12, >18, and >24 months,
with multivariable analyses performed at each landmark.
Significant values were defined as those with a P value
<0.05. Statistical analysis was performed using SPSS,
Version 23 (IBM Inc., Armonk, NY, USA).

Results

There were 3,871 patients included in this analysis.
The most common fractionation scheme was 30 Gy in
10 fractions (55.6%), followed by 37.5 Gy in 15 fractions
(30.8%). The utilization of the remaining fractionation
schemes consisted of 40-60 Gy in >20 fractions for 6.3%,
20 Gy in 5 fractions for 4.4%, and single fraction treatment
for 2.9%. Patients receiving short course radiation were a
median of 5 years older than those receiving long course
treatments. The frequency of short course radiation
increased over time from 4.1% in 2004 to 10.6% in 2012.
From 2004-2008, the frequency of short course radiation
was relatively stable at 3.5-5.7%. However, starting in
2009 there was an increase in the utilization of the shorter
fractionation schemes to a range of 8.2-10.6%. Treatment
to the ribs was associated with the highest rate of short
course treatment (24.4%), while treatment of the spine was
associated with the lowest rate of short course treatment
(5.2%). Further details regarding patient characteristics and
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Table 1 Patient characteristics Table 1 (continued)
. Short Longer . Short Longer
Characteristics course RT (%)  course RT P value Characteristics course RT (%)  course RT P value
Age (years) 74 69 <0.001 Medicaid 28 (9.0) 283 (91.0)
Race 0.56 Medicare 165 (7.8) 1,964 (92.2)
White 205 (7.0) 2,707 (93.0) Government 9(13.0) 60 (87.0)
Black 61 (7.7) 731 (92.3) Unknown 9 (12.9) 61 (87.1)
Other 15 (9.0) 152 (91.0) Income 0.97
Site of treatment <0.001 First (lowest) quartile 58 (7.4) 729 (92.6)
Spine 134 (5.2) 2,467 (94.8) Second quartile 67 (7.0) 8995 (93.0)
Ribs 11 (24.4) 34 (75.6) Third quartile 75 (7.5) 931 (92.5)
Hip 57 (10.9) 467 (89.1) Fourth (highest) 77 (7.5) 950 (92.5)
Pelvic Bones 318.7) 324 (91.3) quartile
Shoulder 14 (15.6) 76 (84.4) RT, radiation therapy; NOS, no otherwise specified.
Extremity NOS 34 (13.3) 222 (86.7)
Charlson/Deyo 0.67 a comparison between groups are available in Tizble 1.
0 217 (7.1) 2,842 (92.9)
1 42(7.6) 511 (92.4) Univariable and multivariable logistic regression
>2 22 (8.5 237 (91.5 .. .
®.5) ©1.9) On multivariable analysis, older age, years 2009-2012 (OR,
Hormonal therapy 0.55 2.31-3.26), treatment at an academic center (OR, 2.93),
No 47 (7.9) 549 (92.1) treatment to the ribs (OR, 2.47), and those who lived
Yes 234 (7.1) 3,041 (92.9) further away from the treatment facility (OR, 1.48-1.59)
- . 100 were associated with an increased likelihood of receiving
t . . . .
emotherapy shorter fractionation. Treatment of the spine (OR, 0.34) was
No 262(7.3) 3,346 (92.7) associated with a decreased likelihood of receiving shorter
Yes 19(7.2) 244 (92.8) fractionation. Further details are available in Table 2.
Facility type <0.001
Non-academic 137 (5.0) 2,578 (95.0) Overall survival with landmark analysis
Academic 144 (125) 1,012 (87.5) The median follow up was 19.4 months. Longer course
Distance 0.03 radiation therapy was associated with increased OS at
2 8% vs. 31.0% . ] . i i
First (closest) 55 (5.7) 908 (94.3) .years, 47.8 o.w 31.0%, P<0.001 (Fzgmf.e 1) Thl.s survival
quartile difference persisted after landmark analysis for patients who
s 4 quarti 60 (6.5) 870 95.5) survived >6 months, 55.2% versus 38.9%, with a hazard
econd quartile . ) i L
g ratio of 0.69 (95% CI: 0.57-0.83, P<0.001) on multivariable
Third quartile 80(8.4) 869 (91.6) analysis. On landmark analysis for patients who survived
Fourth (furthest) 82 (8.7) 860 (91.3) >12 months, the 2-year survival was versus 66.3% versus
quartile 51.8%, with a hazard ratio of 0.70 (95% CI: 0.56-0.88,
Insurance 0.008 P<0.001). However, there was no longer a survival
None 15 6.1) 229 (93.9) difference on landmark analysis for patients who survived
>18 months. The 2-year OS was 81.7% for long course
Private 55 (5.2) 993 (94.8)

Table 1 (continued)
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versus 76.2% for short course radiation, with a hazard ratio

of 0.83 (95% CI: 0.62-1.11, P=0.21) (Figure 2).
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Table 2 Univariable and Multivariable logistic regression for short fractionation (1-5 fractions)

Univariable Multivariable
Characteristics
Odds ratio P value Odds ratio P value

Age

<60 1 1

61-70 1.01 (0.70-1.47) 0.95 1.06 (0.70-1.61) 0.77

>70 1.71 (1.24-2.35) 0.001 1.94 (1.27-2.94) 0.002
Year of diagnosis

2004 1 1

2005 0.86 (0.38-1.94) 0.72 1.04 (0.45-2.44) 0.92

2006 1.41 (0.68-2.93) 0.36 1.58 (0.73-3.42) 0.24

2007 1.34 (0.65-2.78) 0.43 1.58 (0.74-3.40) 0.24

2008 1.42 (0.70-2.88) 0.33 1.59 (0.76-3.36) 0.22

2009 2.38 (1.23-4.59) 0.01 2.73 (1.35-5.50) 0.005

2010 2.09 (1.08-4.08) 0.03 2.44 (1.21-4.94) 0.01

2011 2.26 (1.18-4.32) 0.01 2.31 (1.16-4.60) 0.02

2012 2.76 (1.47-5.21) 0.002 3.26 (1.66-6.39) 0.001
Race

White 1 - -

Black 1.10 (0.82-1.48) 0.52 - -

Other 1.30 (0.75-2.26) 0.35 - -
Site of treatment

Spine 0.36 (0.24-0.53) <0.001 0.34 (0.22-0.51) <0.001

Ribs 2.11 (0.98-4.56) 0.06 2.47 (1.10-5.55) 0.03

Hip 0.80 (0.51-1.26) 0.33 0.78 (0.49-1.26) 0.32

Pelvic Bones 0.63 (0.37-1.05) 0.07 0.59 (0.35-1.01) 0.06

Shoulder 1.20 (0.61-2.36) 0.59 1.43 (0.70-2.93) 0.33

Extremity NOS 1 1
Charlson/Deyo

0 1 - -

1 1.08 (0.76-1.52) 0.67 - -

>2 1.22 (0.77-1.92) 0.40 - -
Hormonal therapy

No 1 - -

Yes 0.90 (0.65-1.25) 0.52 - -

Table 2 (continued)
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Table 2 (continued)

59

Univariable Multivariable
Characteristics
Odds ratio P value Odds ratio P value

Chemotherapy

No 1 - -

Yes 0.99 (0.61-1.61) 0.98 - -
Facility type

Non-academic 1 1

Academic 2.68 (2.10-3.42) <0.001 2.93 (2.26-3.81) <0.001
Distance

First (closest) quartile 1 1

Second quartile 1.14 (0.78-1.66) 0.50 1.18 (0.80-1.75) 0.40

Third quartile 1.52 (1.07-2.17) 0.02 1.48 (1.02-2.14) 0.04

Fourth (furthest) quartile 1.57 (1.11-2.24) 0.01 1.59 (1.10-2.30) 0.01
Insurance

None 1 1

Private 0.85 (0.47-1.52) 0.58 0.86 (0.46-1.61) 0.46

Medicaid 1.51 (0.79-2.90) 0.21 1.56 (0.79-3.09) 0.21

Medicare 1.28 (0.74-2.21) 0.37 1.07 (0.57-2.01) 0.83

Government 2.29 (0.96-5.49) 0.06 1.59 (0.62-4.07) 0.33

Unknown 2.25(0.94-5.39) 0.07 2.13 (0.84-5.41) 0.11
Income

First (lowest) quartile 1 - -

Second quartile 0.94 (0.65-1.36) 0.74 - -

Third quartile 1.01 (0.71-1.45) 0.95 - -

Fourth (highest) quartile 1.02 (0.72-1.45) 0.92 - -

NOS, not otherwise specified

Univariable and multivariable cox regression

On univariable analysis, older age, increasing Charlson/
Deyo score, receipt of chemotherapy, Medicare insurance,
government insurance, and unknown insurance, were all
associated with worse survival. Those who received longer
fractionation schemes, hormonal therapy, or treatment to
the pelvic bones were associated with improved survival.
On multivariable analysis, treatment to the pelvic bones
(HR, 0.73), receipt of hormonal therapy (HR, 0.81), and
longer fractionation schemes (HR, 0.66) were all associated
with increased survival. Increasing Charlson Deyo score
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(HR, 1.21-1.35), receipt of chemotherapy (HR, 1.32), age
>70 (HR, 1.37), and government insurance (HR, 1.43)

were associated with decreased survival. Further details are
available in Table 3.

Discussion

"This large hospital-based study of 3,871 men with prostate
cancer metastatic to the bone revealed that the vast majority
of men (91.7%) are treated with long course radiotehrapy
schedules of >10 treatments. These findings suggest longer
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Figure 1 This figure depicts the Kaplan-Meier curves comparing
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1.0 1 Overall survival
_m Longer course
=47 Short course

0.8

[
= 0.6
©
c
o
£
[e]
Q
© 0.4
o
0.2
0.0

T T T T T T
0.00 12.00 24.00 36.00 48.00 60.00
Time (months)
Figure 2 This figure depicts the Kaplan-Meier curves after
landmark analysis including those who survived >18 months,
comparing overall survival for those receiving >10 fractions to

those receiving <5 fractions of palliative radiation.

fractionation schemes remain more popular in the United
States, despite equivalence of short radiation fractionation
schemes in regards to pain control and response rates seen
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on prior randomized studies (4-7,10-13).

In order to reduce the cost of care, a stronger emphasis
on shorter fractionation schemes may provide an avenue
for future health care cost savings. Several studies have
attempted to qualify this cost, with two recent studies
suggesting that the current use of radiation therapy for
prostate cancer bone metastases is ~$7,000-7,500 per
episode of treatment (14,15). The Radiation Therapy
Oncology Group (5) and the Dutch Bone Metastasis
Study (16) both attempted to quantify the potential benefit
of single fraction radiotherapy over 10 or more fractions.
Both studies found overall lower costs with single fraction
radiotherapy, even after accounting for more frequent
requirement for retreatment in the single fraction arm. A
SEER-Medicare based study by Bekelman er 4/. quantified
a difference of $3,094 (95% CI: $2,107-$4,081) between
single fraction and 10 or longer fraction schemes (17).
Some have estimated that an absolute increase of 10% in
the utilization of single fraction radiotherapy for metastatic
prostate cancer would generate >70 million dollars per
year in health cost savings and an increase to ~60%
utilization will bring these savings to >400 million dollars
annually (18,19).

The American Society for Radiation Oncology (ASTRO)
issued a recent guideline statement suggesting that single
fraction radiation therapy provides equivalent pain relief
compared to a protracted course of radiation therapy
and that no further prospective trials are necessary to
confirm these findings (8). There was an increase in short
course fractionation between 2009-2012 in the current
study. However, the contribution of the ASTRO practice
guidelines to this change and whether or not it can induce
durable change are unclear. A large database-based study in
Ontario reported that after an Ontario practice guideline
endorsed single fraction radiotherapy use, there was a
transient increase in its use for several years, followed a
regression back to the pre-guideline levels (20). A second
study from British Columbia suggested that a more heavy
handed audit based approach is necessary to induce clinical
change, though long term follow up has not yet been
analyzed and it remains to be seen whether this approach
is durable (18). A third study from the University of
Pittsburgh demonstrated that implementation of an online
clinical pathway that discouraged the use of >10 fractions
and encourage single fraction radiotherapy can in fact
change the practice patterns of their institution (21,22).

It should be noted that in the aforementioned studies

Ann Palliat Med 2017;6(1):55-65
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Table 3 Univariable and Multivariable Cox regression for overall survival

61

Univariable Multivariable
Characteristics
Odds ratio P value Odds ratio P value

Age

<60 1 1

61-70 1.01 (0.90-1.13) 0.90 0.96 (0.85-1.10) 0.57

>70 1.44 (1.30-1.59) <0.001 1.37 (1.19-1.56) <0.001
Year of diagnosis

2004 1 1

2005 1.08 (0.91-1.27) 0.39 1.18 (0.99-1.40) 0.06

2006 0.92 (0.78-1.09) 0.33 0.92 (0.77-1.09) 0.34

2007 0.88 (0.75-1.04) 0.14 0.96 (0.81-1.13) 0.61

2008 1.00 (0.85-1.18) 0.98 1.06 (0.90-1.25) 0.50

2009 0.99 (0.84-1.17) 0.93 1.07 (0.91-1.27) 0.41

2010 0.92 (0.78-1.09) 0.33 0.97 (0.81-1.15) 0.69

2011 0.81 (0.68-0.97) 0.02 0.87 (0.72-1.04) 0.13
Race

White 1 - -

Black 0.93 (0.84-1.03) 0.16 - -

Other 0.93 (0.75-1.15) 0.48 - -
Site of treatment

Spine 1.02 (0.87-1.19) 0.84 1.04 (0.89-1.23) 0.62

Ribs 1.21 (0.82-1.77) 0.33 1.18 (0.80-1.75) 0.41

Hip 0.93 (0.77-1.12) 0.45 0.91 (0.75-1.10) 0.31

Pelvic Bones 0.73 (0.60-0.90) 0.003 0.73 (0.59-0.91) 0.005

Shoulder 0.98 (0.74-1.31) 0.89 0.88 (0.65-1.18) 0.38

Extremity NOS 1 1
Charlson/Deyo

0 1 1

1 1.23 (1.10-1.38) <0.001 1.21 (1.08-1.37) 0.001

>2 1.39 (1.19-1.63) <0.001 1.35 (1.15-1.58) <0.001
Hormonal therapy

No 1 1

Yes 0.77 (0.69-0.86) <0.001 0.81(0.73-0.91) <0.001
Chemotherapy

No 1 1

Yes 1.24 (1.06-1.45) 0.007 1.32 (1.13-1.55) <0.001

Table 3 (continued)
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Univariable Multivariable
Characteristics
Odds ratio P value Odds ratio P value

Facility type

Non-academic 1 - -

Academic 0.94 (0.86-1.02) 0.15 - -
Distance

First (closest) quartile 1 1

Second quartile 0.91 (0.81-1.02) 0.09 0.92 (0.82-1.03) 0.15

Third quartile 0.90 (0.80-1.01) 0.08 0.93 (0.83-1.05) 0.23

Fourth (furthest) quartile 0.94 (0.84-1.05) 0.29 0.94 (0.84-1.06) 0.29
Insurance

None 1 1

Private 0.93 (0.77-1.13) 0.46 0.96 (0.79-1.17) 0.70

Medicaid 0.90 (0.72-1.14) 0.40 0.89 (0.70-1.13) 0.35

Medicare 1.21 (1.00-1.45) 0.04 1.04 (0.85-1.27) 0.72

Government 1.51 (1.08-2.11) 0.02 1.43 (1.02-2.02) 0.04

Unknown 1.49 (1.06-2.11) 0.02 1.33 (0.93-1.90) 0.12
Income

First (lowest) quartile 1 1

Second quartile 0.97 (0.89-1.12) 0.97 0.98 (0.87-1.11) 0.76

Third quartile 0.90 (0.80-1.02) 0.09 0.90 (0.80-1.02) 0.09

Fourth (highest) quartile 0.92 (0.82-1.03) 0.16 0.91 (0.80-1.02) 0.11
Fractionation scheme

Short 1 1

Long 0.66 (0.57-0.77) <0.001 0.66 (0.56-0.78) <0.001

NOS, not otherwise specified

from Ontario and British Columbia, the single fraction
utilization rate was always >40% in the period 2004-2013,
whereas in the present study the utilization of single or
5 fraction radiotherapy was <10%. Similarly, a Canadian
national database based study identified the single fraction
radiotherapy utilization rate to be 25-73% (18), whereas a
prior SEER-Medicare based report encompassing patients
treated from 2006-2009 reported that single fraction
radiotherapy was utilized 3.3% of the time (17), consistent
with the 2.9% seen in the current study. While it is unclear
precisely how best to increase the utilization of single
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or very short fractionation courses of radiation therapy,
this study clearly identifies that there is much room for
improvement.

The slow uptake of shorter fractionation schemes in
the United States has been seen in other subsites as well.
For example, hypofractionation for breast cancer has been
established as equivalent in local control and cosmesis (23),
yet has seen only slow increase in utilization from 3.8%
in 2006 to 13.6% in 2009 (24). There are several theories
for the slow uptake of hypofractionated schedules in the
United States. The first is simply that this reflects the slow

Ann Palliat Med 2017;6(1):55-65
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cultural change away from the standard of care regimens
with which physicians have been comfortable with for years.
Perhaps a shift to 4 Gy x 5 would represent a compromise
between the single fraction treatment with which they are
not comfortable with and >10 or more treatments with
which they are. An alternate theory is that this reflects the
monetary incentives involved in healthcare in the United
States, which incentivizes longer course of treatment over
shorter course when found to be equivalent. Interestingly,
we did note on multivariable analysis that the presence
of no insurance did not result in an increased likelihood
of receiving a shorter radiation scheme. This is at least
suggestive that the reasons are multifactorial and not solely
related to financial incentives. Additionally, the likelihood
of receiving shorter fractionation is increased for those
living at longer distances from their treatment centers (OR,
1.48-4.59), also suggestive of a multifactorial basis for the
decision.

An additional factor likely affecting the implementation
of shorter fractionation techniques in the United States
is the belief that longer fractionation schemes are more
durable (25). This is supported by studies that have shown
that the 18-20% retreatment rate in single fraction
radiotherapy is approximately double that of 10 or more
fractions (26).

There are several encouraging findings from this
study that suggest that there is at least an increase, albeit
slow, in the utilization of short course radiotherapy. On
multivariable analysis there was a relative increase in its use
since 2009 (OR, 2.31-3.26). In addition, it is being used
more frequently in older patients, who may have more
difficulty with the daily commute or may have shorter
overall life expectancies, as well as in academic centers (OR,
2.93), where physicians would be the ones expected to lead
the cultural shift to shorter fractionation schemes. This
latter finding is also consistent with the practice in Europe
prior to the more widespread acceptance of single fraction
radiotherapy (27).

We performed a landmark survival analysis in order
to assess for differences in survival while accounting in
some way for the likely selection bias favoring short course
radiotherapy use for men with worse prognosis. Prior
studies have suggested that sequential landmark analysis
is an important tool to account for bias in database-based
studies (28). For the present study, we performed landmark
analysis in 6 month intervals in order to adjust for the likely
selection bias favoring long course radiotherapy in men
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with better overall prognosis. We found that those receiving
>10 fractions were associated with longer OS on multivariable
analysis (HR, 0.66), which persisted on landmark analysis
until OS was limited to >18 months. These overall survival
differences are consistent with prior database based
reports (17) and likely reflects the fact that patients receiving
short radiation courses had overall worse prognosis in ways
we are unable to measure via the NCDB. However, a recent
report from the NCDB suggested that there is an OS benefit
to aggressive local therapy in the metastatic setting (29).
Therefore, it is also feasible that aside from selection bias,
the more aggressive course of palliative radiotherapy plays a
role in the improved survival seen in this study.

There are several limitations to this study inherent
to the utilization of a retrospective database study. The
NCDB does lacks various clinical details that may have
helped guide us as to why patients received a long course
radiotherapy over short course. For example, we do not
know whether or not the bone metastases were complicated
or uncomplicated, the number of bone metastases present
or the degree of pain present. Our findings describe which
fractionation schemes were used, but lack important clinical
factors that may have affected the decision-making process.
From the data, it is apparent that shorter fractionation
schemes were utilized in men with poorer prognosis, but
further insight as to the reasons why a fraction scheme was
chosen would be helpful. Additionally, we do not know the
efficacy of the radiation treatments, nor do we have data
regarding toxicity, in order to compare regimens.

In conclusion, this large hospital-based database study
in the United States reveals that men with prostate cancer
metastatic to the bone are predominantly treated with
palliative radiotherapy schemes of >10 fractions (91.7% of
patients). While the use of shorter fractionation schemes has
been increasing since 2010 and is used more frequently in
academic settings, there is still a significant underutilization
of these techniques. Increased utilization of single fraction
or short fractionation schemes will likely lead to significant
healthcare cost savings.
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