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Introduction: To compare radiation related toxicities among
men with low risk prostate cancer treated with single or
multimodal radiation therapy.

Materials and methods: The SEER-Medicare linked
database was used to assess the relationship between treatment
type and toxicity among men with low risk prostate cancer
treated with brachytherapy (BT), external beam radiation
therapy (EBRT), or combined therapy between 2004 and
2007. Inverse probability of treatment weighting was utilized
to minimize selection bias and control for confounding.
Multivariate logistic regression models were used to explore
the relationship between treatment and outcomes.

Results: Owverall 1915 (43.9%), 1893 (43.4%), and 555
(12.7%) patients were treated with EBRT, BT, and combined
therapy, respectively. In univariate analyses, combined
modality radiation was more toxic than BT alone for GU
incontinence (56.76% versus 49.08%), GU obstruction
(21.26% versus 19.70%), and erectile dysfunction (22.52%

versus 22.24%) (p < 0.01, all comparisons). Compared to
EBRT alone, combined modality radiation was more toxic
for GI bleeding (7.21% versus 6.21%), GU incontinence
(56.76% wversus 29.24%), GU obstruction (21.26% versus
14.15%), and erectile dysfunction (22.52% versus 15.35%) (p
<0.01, all comparisons). Among the most frequent radiation
toxicity events, the probability of treatment associated
toxicity was highest for patients receiving combined modality
treatment and lowest for the group treated with EBRT. After
multivariate adjustment, EBRT alone demonstrated protective
effects against GU obstruction (OR 0.56 [CI 0.50-0.63]), GI
bleeding (OR 0.57 [CI 0.48-0.671), GU incontinence (OR
0.39 [CI 0.36-0.43]), and erectile dysfunction (OR 0.68 [CI
0.61-0.76]) when compared to combined therapy.
Conclusions: The use of combined modality radiation therapy
in low risk prostate cancer patients is discordant with clinical
guidelines and associated with a significantly increased burden
of associated toxicity when compared to EBRT monotherapy.
Prudent patient selection and judicious use of combined
therapy among men with low risk prostate cancer represents
a targetable area to reduce the burden of overtreatment.
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Introduction

The clinical significance of many low risk prostate cancers
has been questioned while awareness of significant
prostate cancer overdiagnosis increases.! The major
concern of overdiagnosis is the resultant overtreatment
that often follows. In the United States, the majority of
men with screen-detected tumors receive aggressive
treatment (up to 91% in the PLCO trial),> and such
treatment is unlikely to yield a survival benefit in those
with indolent disease or in men older than 65 years.?
Prostate cancer treatment can result in a considerable
decrease in quality of life as a result of potentially
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persistent urinary, sexual, and bowel dysfunction,* the
impact of which may be exacerbated by the increased
utilization of aggressive therapy for low risk disease.”
Among men with low risk disease, the use of advanced
treatment technologies such as intensity-modulated
radiation therapy (IMRT) has increased from 32% to 44%
from 2004 to 2009.° Likewise, combined external beam
radiation therapy (EBRT) and brachytherapy (BT) has
been associated with increased rates of genitourinary
and gastrointestinal toxicity,” and may reduce health-
related quality of life.** While current clinical practice
guidelines do not support the use of combination
therapy for low risk prostate cancer, upward of 45%
of patients in some geographic regions will receive
combination therapy.® Given the regional increase in
the utilization of combination therapy,® we compare
radiation related toxicities among men over the age of
65 with low risk prostate cancer treated with single or
multimodal radiation therapy.

Materials and methods

Study cohort

The Surveillance, Epidemiology and End Results
(SEER)-Medicare database’ was used to identify men
over the age of 65 diagnosed with clinically localized,
low risk prostate cancer'® between 2004 and 2007.
Patients with an unknown month of diagnosis, missing
data on education and poverty, or unknown value
of lymph node involvement or distant metastasis
were excluded, Figure 1. To facilitate an unbiased
comparison of baseline comorbidity in the year prior
to diagnosis and to maximize the potential for the
complete capture of health services in the claims
data during the period of post-treatment toxicity
assessment, patients who were enrolled in a Medicare
health maintenance organization or not enrolled in
both Medicare part A and part B for the study duration
of 1 year before diagnosis to 3 years after treatment
initiation were also excluded.

Medicare claims covering the calendar period
2003-2010 were then used for comorbidity assessment
and to identify 6264 patients who received radiation
therapy for prostate cancer within 6 months following
diagnosis. Radiation was identified in the claims
data and categorized by modality using Healthcare
Common Procedure Coding System (HCPCS) or Current
Procedural Terminology (CPT) codes. For those patients
with documented radiation therapy initiation in month
6, the subsequent month of claims was reviewed to
ensure combined radiation therapy was identified where
provided. Patients initiating radiation therapy in 2008
were excluded to ensure a full 3 year period of toxicity
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data was available for all patients. The final cohort of 4363
patients consisted of 1915 patients treated with EBRT,
1893 patients treated with BT, and 555 patients treated
with combined therapy (both EBRT and BT).

Outcomes

Treatment related outcomes of interest were categorized
in three general groups: gastrointestinal (GI) toxicity,
genitourinary (GU) toxicity and sexual function. CPT
codes or International Classification of Diseases, ninth
revision (ICD-9) procedure codes were used to identify
medical procedures related to grade 3 or grade 4
toxicity events." Individual events evaluated include:
GI bleeding/ulceration, GI fistula, GI stricture, GI
colostomy, GU stricture/obstruction, GU incontinence,
GU cystitis, GU fistula, and erectile dysfunction
(ED). The final outcome measure in each toxicity
category was defined as a binary outcome. Patients
with documented pre-existing ED were not counted
as radiation-related ED in the post-treatment period.

Control variables

Variables analyzed include race, age at diagnosis,
marital status, SEER region, census tract measure of
income and education, year of diagnosis, AJCC stage,
prostate-specific antigen (PSA) value, and Charlson
Comorbidity Index (CCI). All non-ordinal categorical
variables were coded as dummy variables. Ordinal
categorical variables were coded using their original
values. Considering the effect of geographic variation
on prostate cancer treatment choice,>®!>!* SEER
regions were divided into three categories according
to the percentage of patients treated with combined
modality radiation, Table 1. Poverty was defined as
the percentage of individuals living below the federal
poverty level, while education was defined by the
percentage of individual’s > 25 years old with less
than 12 years of education. Medicare claim-based
comorbidity indices (CCI) were calculated and grouped
(0,1, and > 2) using the SAS Macro reflecting the Deyo
and Romano adaptation of the CCIL.*

Statistical analysis

Patient characteristics were compared between
treatment groups using ANOVA tests for continuous
variables and chi-square or Fisher’s exact tests for
categorical variables. In univariate analysis of toxicity,
treatment modalities were compared using Chi-
square test and post hoc multiple comparisons for
proportions.”> Multivariate logistic regression models
were used to adjust potential confounders and assess
interaction while exploring the relationship between
treatment and outcomes. Modeling for GU fistula was
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Pathologically confirmed prostate

cancer patients from 17 SEER Exclusion criteria:

registries, 2004-2007, N = 482,759 * Age at diagnosis <66;

* Histology not consistent with adenocarcinoma or it variants;

* Not classified as low-risk (i.e. clinical stage T1-T2a, PSA
value < 10 ng/mL, Gleason score 2-6).

Number of patients excluded: 453,364

v

Exclusion criteria:

* Unkown value of lymph node involvement or distant
metastasis;

¢ Invalid diagnosis month;

® Missing data on education or proverty.

Number of patients excluded: 912

v

v

Low risk, clinically localized prostate
cancer patients, N = 28,483

Exclusion criteria:

e Non-continuous Medicare Part A and Part B enrollment
during the period 12 months prior to diagnosis to 3 years
after initiation of radiation treatment;

® Medicare HMO enrollment at any point from 12 months
prior to diagnosis to 3 years post initiation of radiation
treatment.

Number of patients excluded: 17,311

v

v

Low risk, clinically localized prostate
cancer patients with eligible Medicare
enrollments, N = 11,172

Exclusion criteria:
* No receipt of radiation therapy as a form of treatment for

v

prostate cancer within 6 months following diagnosis.
Number of patients excluded: 4,908

v

Low risk, clinically localized prostate

cancer patients who had eligible

Medicare enrollments and received

treatment of radiation therapy.

N = 6264 Exclusion criteria:

* Underwent prostectomy or received androgen deprivation
therapy within 6 months following diagnosis;

e Initiation of radiation treatment in 2008 (i.e didn’t have a
full 3-year follow up period for toxicity identification);

* Prostate cancer was not the only/first primary, or the second

v

primary diagnosed wothin the first 3 year after treatment
v initiation, or second primary diagnosed outside SEER region.
Final cohort. N = 4,363 Number of patients excluded: 1,901

Figure 1. Definition of a study cohort of 4,363 men with clinically localized low-risk prostate adenocarcinoma.
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TABLE 1. Distribution of radiation modality across SEER regions*

Radiation modality
SEER region Combined count® EBRT only® Brachy only* p value
(row %) (row %) (row %) (ANOVA/

Rural Georgia

<11 (61.54%)

<11 (23.08%)

Atlanta 86 (49.43%) 26 (14.94%)
Greater Georgia 154 (30.92%) 181 (36.35%)
San Jose 22 (23.66%) 21 (22.58%)
Iowa 20 (13.70%) 76 (52.05%)
New Jersey 98 (13.70%) 398 (52.93%)
San Francisco 15 (12.00%) 35 (28.00%)
New Mexico <11 (10.77%) < 63 (61.54%)
Kentucky 27 (9.00%) 114 (38.00%)
Los Angeles 17 (8.59%) 130 (65.66%)
Connecticut 25 (8.59%) 142 (48.63%)
Detroit 20 (7.87%) 153 (60.24%)
Louisiana 21 (6.60%) 100 (31.45%)
Seattle 14 (5.67%) 62 (25.10%)
Utah <11 (2.86%) <40 (10.48%)
Greater California 17 (2.36%) 382 (53.06%)
Hawaii <11 (1.59%) <450 (65.08%)
Total 555 (12.72%) 1915 (43.89%)

<11 (15/38%)
62 (35.63%)
163 (32.73%)
50 (53.76%)

50 (34.25%)
256 (34.04%)
75 (60.00%)

< 28 (27.69%)
159 (53.00%)
51 (25.76%)
125 (42.81%)
81 (31.89%)
197 (61.95%)
171 (69.23%)
<333 (86.67%)
321 (44.58%)
<231 (33.33%)
<231 (43.39%)

Chi-square test)

<.001

SEER region totals were suppressed to prevent obtaining actual number of cells with fewer than 11 patients according to the Seer
Medicare reporting rules; SEER = Surveillance, Epidemiology and End Results Program; *the distribution presented is sorted
by combined modality radiation usage in descending order; “combined modality of external beam radiation and radioactive
implants (brachytherapy); "external beam radiation only; ‘brachytherapy only

not performed due to infrequent event occurrence.
Inverse probability of treatment weighting (IPTW)
was utilized to assist in balancing the distribution
of observed baseline characteristics between the
treatment groups in an effort to minimize selection
bias and control for confounding. A multinomial
logistic regression model was used to estimate the
generalized propensity scores (GPS) for each of
the three radiation treatments. IPTW’s were then
generated based on the GPS for each individual
patient. Finally, baseline characteristic comparisons
and multivariate comparison of toxicity events were
conducted with IPTW adjustment. Statistical analyses
were performed using SAS software version 9.3 (SAS
Institute, Inc., Cary, NC, USA). All p values were
2-sided and significance was set at the 0.05 level.
The Emory University Institutional Review Board
approved the study.

7651

Results

A significant regional difference in utilization of
radiation by modality was observed (p < 0.01), Table
1. Within SEER regions of Georgia, combined modality
therapy was the predominant radiation therapy
administered. Significant differences among treatment
groups were observed for age, race, marital status,
education, SEER region, clinical stage, and PSA, Table 2.
Generally, patients treated with combined modality
radiation therapy were younger with lower PSA. They
were also more likely to be married (82.70% [combined]
versus 75.30% [EBRT] and 79.71% [BT]; p < 0.001).
African American men comprised a larger proportion
of the combined modality treatment group relative to
the other modalities (12.25% [combined] versus 9.45%
[EBRT] and 8.08% [BT]; p < 0.001). Following IPTW
adjustment, demographic and clinical characteristics

© The Canadian Journal of Urology™; 22(1); February 2015



JIANG ET AL.

TABLE 2. Baseline demographic and treatment related characteristics in study cohort

Radiation modality
Characteristics Combined EBRT only® Brachy only* p value IPTW*
modality? (ANOVA/ adjusted
Mean (std)/ Mean (std)/ Mean (std)/ Chi-square  p value
count (%) count (%) count (%) test)
Age at diagnosis 71.99 (4.08) 72.96 (4.28) 72.11 (3.98) <.001 0.10
Race <.001 0.35
White 471 (84.86%) 1596 (83.34%) 1646 (86.95%)
Black 68 (12.25%) 181 (9.45%) 153 (8/08%)
Other 16 (2.88%) 138 (7.21%) 94 (4.97%)
Marital status <.001 0.10
Married 459 (82.70%) 1442 (75.30%) 1509 (79.71%)
Unmarried 78 (14.05%) 319 (16.66%) 303 (16.01%)
Unknown 18 (3.24%) 151 (8.04%) 81 (4.28%)
Education <.001 0.14
0.00%-33.33% 201 (36.22%) 588 (30.70%) 648 (34.23%)
33.34%-66.66% 154 (27.75%) 664 (34.67%) 623 (32.91%)
66.67%-100.00% 200 (36.04%) 663 (34.62%) 622 (32.86%)
Poverty 0.06 0.21
0.00%-4.99% 228 (41.08%) 694 (36.24%) 651 (34.39%)
5.00%-9.99% 137 (24.68%) 499 (26.06%) 557 (29.42%)
10.00%-14.99% 77 (13.87%) 310 (16.19%) 283 (14.95%)
15.00%-19.99% 58 (10.45%) 172 (8.98%) 183 (9.67%)
20.00%* 55 (9.91%) 240 (12.53%) 219 (11.57%)

*combined modality of external beam radiation and radioactive implants (brachytherapy); "external beam radiation only;
‘brachytherapy only; “IPTW = inversed probability of treatment weight

were no longer statistically different across treatment
groups, Table 2, suggesting the IPTW adjustment was
successful in balancing the observed baseline differences.

The most frequent radiation related toxicity events
were GU incontinence (41.35%), ED (19.25%) and GU
obstruction (17.47%), while GU fistula (< 0.01%) occurred
infrequently, Table 3. After IPTW adjustment, combined
modality radiation was more toxic than BT alone for GU
incontinence (56.76% versus 49.08%), GU obstruction
(21.26% versus 19.70%), and ED (22.52% versus 22.24%)
(p < 0.01, all comparisons). Compared to EBRT alone,
combined modality radiation was more toxic for GI
bleeding (7.21% versus 6.21%), GU incontinence (56.76%
versus 29.24%), GU obstruction (21.26% versus 14.15%),
and ED (22.52% versus 15.35%) (p < 0.01, all comparisons).
Among the most frequent radiation toxicity events, the
probability of treatment associated toxicity was highest
for patients receiving combined modality treatment and
lowest for the group treated with EBRT.

Multivariate logistic regression modeling by
toxicity event identified no significant interaction

© The Canadian Journal of Urology™,; 22(1); February 2015

effects. After controlling for potential confounders
(race, age at diagnosis, marital status, SEER region,
census tract measures of income and education, year
of diagnosis, PSA value, and CCI) and adjusting with
IPTW, both EBRT (OR 0.56 [CI 0.50-0.63]) and BT (OR
0.89 [CI 0.80-0.98]) demonstrated protective effects
against GU obstruction when compared to combined
modality treatment. EBRT showed a protective effect
against GI bleeding (OR 0.57 [CI 0.48-0.67]), GU
incontinence (OR 0.39 [CI 0.36-0.43]), and ED (OR 0.68
[CI0.61-0.76]) compared to combined therapy, Table 4.

Discussion

Widespread use of PSA testing has led to unnecessary
biopsies and significant overdiagnosis and treatment
of low risk prostate cancers, many of which were
unlikely to have caused harm. To help reduce prostate
cancer treatment related morbidity, current guidelines
recommend against the routine use of PSA prostate
cancer screening for most men.'® Patients with clinically
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TABLE 3. Comparison of radiation related toxicity events among different radiation modality groups before
modeling

Radiation modality
Toxicity events Combined EBRT only®  Brachy onlyc Total p value IPTW#
modality? (n =2231) (n =2206) cases Chi-square adjusted
(n = 652) test p value
Gl bleeding/ 40 (7.21%) 119 (6.21%)  171(9.03%) 330 (7.56%) <0.01* <0.01*
ulceration?
GI colostomy* 32 (4.14%) 102 (5.33%) 85 (4.49%) 210 (4.81%) 0.35 <0.01*
GI fistula® <11 (<1.98%) 13 (0.68%) 12 (0.63%) <36 (<0.83%) 0.2 0.54
GI stricture? <11 (<1.98%) 33 (1.72%) 30 (1.58%) <74 (<1.70%) 0.88 0.79
GU cystitis® 13 (2.34%) 22 (1.15%) 72 (3.80%) 107 (2.45%) <0.01* <0.01
GU fistula® <11(<1.98%) <11(0.05%) <11(0.57%) <33 (<0.58%)
GU incontinence® 315 (56.76%) 560 (29.24%) 929 (49.08%) 1804 (41.35%) < 0.01* <0.01*
GU obstruction® 118 (21.26%) 271 (14.15%) 373 (19.70%) 762 (17.47%)  <0.01- <0.01"
Erectile dysfunction 125 (22.52%) 294 (15.35%) 421 (22.24%) 840 (19.25%)  <0.01- <0.01*

exact totals for groups with fewer than 11 patients cannot be reported as a result of SEER-Medicare reporting rules;
*SEER = Surveillance, Epidemiology and End Results Program; *combined modality of external beam radiation and radioactive
implants (brachytherapy); Pexternal beam radiation only; ‘brachytherapy only; Ygastrointestinal; °genitourinary; ‘Fisher’s
Exact test result; fIPTW = inversed probability of treatment weight; *post-hoc multiple comparison test" indicate significant
difference between b and c; *post-hoc multiple comparison test® indicate significant difference across all groups.; -post-hoc
multiple comparison test® indicate significant difference between a and b, b and c.; “post-hoc multiple comparison test" indicate
significant difference between a and ¢, b and c.

TABLE 4. Comparison of effect estimates in each toxicity event category (combined modality of external beam
radiation and radioactive implants as reference)

Effect estimates? (RR, 95% CI)
before IPTW! Adjustment

Effect estimates® (RR, 95% CI)
after IPTW* adjustment

Toxicity events

EBRT only® Brachy only* EBRT only"® Brachy only*
GI bleeding* 0.65 (0.44, 0.96) 0.97 (0.66, 1.42) 0.57 (0.48, 0.67) 0.94 (0.81, 1.09)
GI colostomy* 1.42 (0.88, 2.30) 1.20 (0.74, 1.96) 1.63 (1.31, 2.02) 1.44 (1.16, 1.80)
GI fistula® 0.53 (0.20, 1.28) 0.49 (0.19, 1.27) 0.68 (0.42, 1.09) 0.75(0.47,1.19)
GI stricture? 1.13 (0.50, 2.50) 1.05 (0.46, 2.39) 1.22(0.87,1.72) 1.13 (0.80, 1.60)
GU cystitis® 0.52(0.25, 1.06) 1.85(0.98, 3.47) 0.78 (0.54, 1.12) 2.77 (2.08, 3.69)
GU incontinence® 0.35(0.28, 0.42) 0.83 (0.68, 1.02) 0.39 (0.36, 0.43) 0.98 (0.90, 1.07)
GU obstruction® 0.60 (0.47,0.78) 0.91(0.72,1.17) 0.56 (0.50, 0.63) 0.89 (0.80, 0.98)
Erectile dysfunction 0.66 (0.52, 0.84) 1.04 (0.82,1.33) 0.68 (0.61, 0.76) 1.02 (0.92,1.13)

“effect estimates generated from logistic regression model controlled for all potential confounders (race, age at diagnosis
centered to its mean, marital status, SEER region, census tract measures of income and education, year of diagnosis, PSA value,
Charlson Comorbidity Index). (Race is dropped from Gl stricture model because it was found collinear with the model intercept);
SEER = Surveillance, Epidemiology and End Results Program; SEER Regions were grouped by percentage of eligible subjects
treated with combined modality radiation; *external beam radiation only; brachytherapy only; ‘gastrointestinal.; °genitourinary;
finversed probability of treatment weight
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localized prostate cancer have favorable long term overall
and cancer specific survival regardless of treatment
choice.”” Overtreatment of low risk disease is associated
with significant morbidity and men undergoing radical
prostatectomy or radiotherapy for localized prostate
cancer experience declines in all functional outcomes
throughout early, intermediate, and long term follow
up.” In addition, there is a substantially greater burden
of urinary health problems among elderly prostate cancer
survivors.'®

In the current cohort, nine individual radiation therapy
associated toxicity events were analyzed following
treatment for low risk prostate cancer. GU incontinence
(41.4%), ED (19.3%) and GU obstruction (17.5%) were
the most frequently encountered events, and patients
treated with combined modality radiation therapy were
at significantly increased risk of developing GI bleeding,
GU incontinence, GU obstruction, and ED when compared
to patients treated with EBRT alone. Less than 33 (actual
number masked to protect small cell counts) cases of GU
fistula were identified among 4363 eligible patients, which
reflect the exceptionally low cumulative incidence of GU
fistula among low risk prostate cancer patients treated with
radiation therapy. When comparing combined modality
radiation therapy to BT alone, fewer significant differences
in toxicity events were observed. This may indicate
that the excessive morbidity associated with combined
modality therapy is largely driven by the addition of BT.

Although combined modality radiation therapy is
associated with reduced prostate cancer-specific mortality
when compared to EBRT monotherapy for patients
with high risk disease,” no survival benefit has been
demonstrated in patients with low risk disease. The
NCCN?and AUA™ guidelines both recommend radiation
monotherapy for patients with low risk prostate cancer.
We observed a significant regional variation in the receipt
of combined modality therapy, and alarmingly upward of
48% of patients in some regions (Atlanta, rural Georgia)
were subjected to non-guideline concordant combined
modality treatment. The significant geographic variation
in the utilization of combination therapy persisted
following multivariate adjustment and the observed
differences remained quite large (results not shown),
which reflects the influence of regional variation on
treatment choice. Others have previously shown a similar
effect of geography and provider on treatment modality.>®

Men with low risk disease have extremely low rates
of 10 year cancer-specific mortality and may provide
the ideal circumstances in which treatment-associated
toxicity and patient comorbidity may be safely applied
to prostate cancer decision-making.?> Among men with
significant comorbidity, guidelines recommend non-
aggressive treatment” to avoid morbidities that can

© The Canadian Journal of Urology™,; 22(1); February 2015
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significantly affect quality of life.*** In one series, at least
54% of men with low risk prostate cancer and significant
comorbidities (CCI > 3) were overtreated.” In the current
cohort, approximately 10% of men in all treatment groups
had a CCI score of 2 or greater while around 19% had
a CCI score of 1. Men with CCI scores of 1 and 2 have
significantly elevated risks of long term non-prostate
cancer mortality,” leading some to suggest significant
comorbidity should be a strong relative contraindication
to aggressive treatment.! This was not observed in our
study as there were no significant differences in treatment
modality (single versus multimodal) by comorbidity
score. Prudent patient selection and judicious use of
combined therapy among men with low risk prostate
cancer represents a targetable area to reduce the burden
of overtreatment.

Kim et al reported comparable rates of GU (19.4%)*
and GI (3.5%)% toxicities following combination
therapy. Although the current cohort only included
toxicity events occurring within 3 years of treatment,
the increased risk of radiation associated grade 2-4
GU and GI toxicities can persist 10 years or more
after treatment.”®? Radiation related toxicities can
have a significant impact on men’s health-related
quality of life, and men treated with radiation have
been shown to have a 2.2 times greater likelihood
of developing major depression.”® The direct effect
of treatment decisions on quality of life in men with
prostate cancer make consideration of radiation related
toxicity important. Our data provide clinician’s with
an additional metric to help adequately counsel men
considering combined modality radiation therapy.

The cohort of low risk prostate cancer patients
examined provides an optimal population to explore the
effects of treatment related toxicity. However there are
significant limitations associated with the use of payment-
based claims data to assess treatment related toxicity,
and the clinical validity of using ICD-9 codes for quality
monitoring has been questioned.”” Because they are
designed for billing, disentangling comorbid conditions
from complications is particularly challenging. In an
audit of ICD-9 hospital coded discharge diagnoses, fewer
than 60% of diagnoses had supportive clinical evidence
available to confirm the coded condition.”” We therefore
utilized procedure codes as opposed to diagnosis codes
in an attempt to more accurately enumerate treatment
related toxicities. Nonetheless, the observed rates of GU
incontinence and obstruction in this study are higher than
previously reported by studies relying on patient-reported
outcomes.*® While this could be partially explained by
higher baseline rates of these treatment related toxicities
in the general Medicare population due to advanced age,
it is also feasible to postulate that a multidisciplinary

7654



The burden of overtreatment: comparison of toxicity between single and combined modality radiation therapy

among low risk prostate cancer patients

team over-utilizing combination brachytherapy and EBRT
may be more likely to perform unnecessary procedures
in the postoperative period, leading to an overestimation
of toxicity. Therefore, an increase in procedure claims
does not necessarily indicate an increase in toxicity. A
phase III trial of combined EBRT and BT versus BT alone
(RTOG 0232) for patients with intermediate risk PC has
recently closed to accrual. Results from this trial will
help determine if combination therapy is associated with
increased complications. In the interim, the current cohort
highlights the potential burden of over-treatment among
men with low-risk disease and identifies an actionable
target to reduce morbidity.

Conclusions

Among SEER-Medicare patients, the use of combined
modality radiation therapy to treat men with low risk
prostate cancer is discordant with clinical guidelines
and associated with higher rates of payment claims
for procedures indicating a possible association with
development of GI/GU toxicities and impairment of
sexual function when compared to EBRT monotherapy.
Prudent patient selection and judicious use of combined
therapy among men with clinically localized low risk
prostate cancer represents a targetable area to reduce the
burden of overtreatment. t
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