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INTRODUCTION:

Higher doses of external beam radiation therapy (EBRT) for adenocarcinoma of the

prostate have been extensively examined for impact on physician reported clinical endpoints
including biochemical failure, physician reported toxicity, local progression, prostate cancer
specific mortality, distant metastatic disease, and overall survival.1=® Higher doses of EBRT
have shown a consistent improvement in biochemical failure and also a consistent worsening
of physician reported toxicity. An improvement in overall survival with dose escalated
EBRT has not been demonstrated thus far, although longer follow up of existing randomized
trials will be necessary to confirm this. Dose escalated EBRT has higher rates of physician
reported toxicity and likely has higher costs.2#7 In the absence of an overall survival
improvement, or definitive prostate cancer specific mortality improvement, the impact on
patient reported outcomes (PROs) associated with using dose escalated EBRT is critically
important. Despite multiple prospective trials, our current understanding of the impact of
dose escalated EBRT, delivered using intensity modulated radiation therapy (IMRT), on
PROs needs continued assessment.89

The NRG/RTOG 0126 trial randomized patients to either 70.2 Gy in 39 fractions or 79.2 Gy
in 44 fractions.! Eligible patients were asked to participate in collection of detailed PROs

at multiple time points. This trial represents the largest, and most complete prospective

PRO assessment to have evaluated the impact of higher EBRT doses to date. The trial was
designed over twenty years ago, and since this time the common type of PRO’s commonly
used has evolved. This data presents an opportunity to improve our understanding of the
clinical impact of dose escalated EBRT as reported by patients. Prospectively collecting
PROs also enables an improved evaluation of the clinical impact of EBRT dose to critical
normal structures such as the rectum, penile bulb, and bladder.

METHODS:

In the NRG/RTOG 0126 clinical trial, men were enrolled with histologically confirmed
adenocarcinoma of the prostate, with a performance status of 0 to 1, and a clinical stage

of T1b to T2b with either a Gleason Score of 2—-6 and a PSA of at least 10 and less than

20 ng/mL, or Gleason score of 7 and a PSA of less than 15 ng/mL. Patients with any
evidence of metastatic disease, or prior treatment including radiation therapy, chemotherapy,
or hormonal therapy were excluded from participation. This was a multicenter, phase 111
clinical trial, sponsored by the National Cancer Institute (NCT01434290). Patients were
randomly assigned to either standard dose EBRT, 70.2 Gy given over 39 fractions, or to dose
escalated EBRT 79.2 Gy given over 44 fractions, which was considered an experimental
dose. The primary endpoint was overall survival.l
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Three PRO evaluations prospectively collected in the NRG/RTOG 0126 clinical trial,
included: 1. The international index of erectile function questionnaire (IIEF)19, 2. Functional
alterations due to changes in eliminations (FACE) and 3. The Spitzer quality of life index
(SQLN.1

The IIEF is a fifteen-item questionnaire with a total score calculated from the sum

of all items. Higher scores are associated with better erectile function. The IIEF is

intended to evaluate several subscales such as erectile function, orgasmic function, sexual
desire, intercourse satisfaction, and overall satisfaction. Internal consistency of the IIEF
demonstrates Cronbach’s alphas for the five domains ranging from 0.73 to 0.92 with an
overall alpha of 0.91. The IIEF has test-retest correlation coefficients, ranging from r = 0.64
to r = 0.84 depending on the domain. Sensitivity and specificity for the IIEF have been
demonstrated with those patients responding to ED treatment over time showing significant
change, while patients who did not respond to treatment showed no change in 11EF.10

The FACE score is a 15-item Likert-type self-rating scale designed to measure the construct
of intrusion on daily functioning caused by changes in elimination as measured by two
different subscales, bowel and urinary. Dimensions of the FACE include control, fear,
anxiety, and interference with activities. A lower FACE score, calculated as the sum of
all items, is better than a high score. Each item on the questionnaire is scored 0-4, the
maximum score (representing the worst possible function) is 56 and the lowest possible
score is 0. The questions focus on items related to bowel habits, urinary, constipation, gas
pain, pain with urination, and urinary control. The FACE scale is rather comparable to
the more widely used EPIC questionnaire, which provides similar scores of difficult with
elimination (bowel and urinary). The FACE questionnaire is provided in the supplemental
materials.

The SQLI is a five item categorical questionnaire with three item response options scored
from 0-2 and summed in a Likert format with total scores ranging from 0-10.1! The SQLI
was used as a global measure of quality of life.

Doses to multiple local normal structures including the penile bulb, rectum, and bladder
were collected and correlated with PROs. Detailed measurements of the volume of each
organ receiving 65 Gy (V65), 70 Gy (V70), and 75 Gy (V75) were collected and compared
between the treatment arms. These metrics were correlated with each of the corresponding
PRO domains. The use of intensity modulated radiation therapy IMRT was also recorded
and outcomes were compared amongst the IMRT patients and those patients being treated
with 3D conformal radiation therapy (3D-CRT).

With 688 patients per arm, the primary endpoint of the quality of life portion of the

study had a 90% statistical power to detect a 19% reduction in erectile dysfunction at

12 months using a test of proportions with a two-sided type | error of 0.05. Erectile
dysfunction was defined as answering the first question on the IIEF (How often were you
able to get an erection during sexual activity?) with a score of 0-3 indicating none/almost
never to < half the time. Ordinal variables, such as IEF question 1, and non-normally
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distributed continuous variables, such as change scores, were compared between arms using
a Wilcoxon-rank sum test. Normally distributed continuous variables were compared using

a t-test and categorical variables using a chi-square test. Since many analyses may be
overpowered due to the large sample size, effect sizes were computed to assess clinical
meaningfulness. Improvement in IIEF was defined using the minimally important difference.
Minimal clinically important differences for the IIEF total score vary according to baseline
severity of erectile dysfunction ranging from mild of 2, to moderate of 5, and to severe of
7.12 In order to adjust for multiplicity, change score analyses for FACE and SQLI across all
post-baseline time points were adjusted using Hochberg’s method (Hochberg 1988).13

A complete case and imputed analysis were performed for IIEF and FACE total scores.

In the complete case analysis, only patients who completed all items for the 11EF and
FACE were included in all analyses including subscale analyses. For the imputed data
analysis, patients who completed at least 13 out of 15 items for the IIEF and FACE were
included. The missing items were imputed by replacing the missing item response with the
average item response (correcting for reverse scoring in the FACE) for that patient. Multi-
variable analyses (MVA) using mixed effects models with maximum likelihood estimation,
considered exploratory as they were not specified in the protocol but are considered
appropriate in the presence of data missing at random, were conducted to determine the
effect of covariates, including age (< 70 vs > 70), race (white vs. non-white), RT method
(3D-CRT vs. IMRT) and treatment arm (standard RT vs dose escalated RT), on IIEF and
FACE total scores over time. An area under the curve (AUC) analysis was performed

to compare the FACE urinary and bowel symptoms across all timepoints and compared
between arms using a t-test. Doses to penile bulb, rectum, and bladder, were correlated with
IIEF and FACE total scores using Pearson correlation coefficients.

Correlation coefficients can be interpreted as weak if <0.35, moderate for 0.36-0.69, and
>0.70 is considered a strong correlation.1415 Percent volume of bladder, rectum, and penile
bulb irradiated was compared between arms using a Wilcoxon-rank sum test. Due to the
exploratory nature of these comparisons, no multiplicity adjustment was made.

Of the 1,532 patients randomized in NRG/RTOG 0126 trial a total of 736 completed the
PRO assessment with analyzable complete case data. This included 373 patients on the
standard dose arm and 363 patients on the dose escalated RT arm who were analyzable for
the change from baseline to 12 months in 1IEF, which was the primary endpoint (Figure 1).
Pre-treatment characteristics of patients participating in both the IIEF and FACE PRO were
compared across treatment arms for any statistically significant differences. No statistically
significant differences in patient characteristics were found when comparing across the
standard and high dose treatment arms for both the 1IEF and the FACE metrics.(Table 1)

There were a total of 1144 patients that completed baseline IIEF forms and of these, 55.7%,
64.3%, and 60.8% completed the entire IIEF at 6, 12, and 24 months respectively. The
presence of missing data was relatively similar in both arms. For the imputed analysis,

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hall et al.

FACE:

SQLI:

Page 5

1304 patients completed at least 13 of the 15 questions on the IIEF at baseline and of
these, 60.9%, 69.9%, and 68.0% completed at least 13 questions at 6, 12, and 24 months
respectively. For the single item on erectile dysfunction (which was the planned primary
endpoint) patients who completed at least 13 questions on the IIEF at 12 months also
completed this question, so this question was not imputed. Erectile dysfunction at 12 months
based on the single question was not significantly different between arms (38.1% for the
standard dose RT arm vs. 49.7% for the dose escalated RT arm, p=0.051). There was

no difference in percentage of patients with improved erectile function as defined using

the minimally important difference at 6, 12, or 24 months either (Table 2). At 6 and

24 months, this score was imputed for only 2 and 3 patients, respectively (Supplemental
Table 1a). There was no significant treatment arm difference found at any of these time
points (Supplemental Table 2 a—b). On complete case repeated measures MVA for total
I1EF score, younger age was highly significantly associated with higher I1EF total score
(between group difference=4.69, standard error [SE]=0.94, p<0.001) while RT method was
not (between group difference=1.09, SE=0.96, p=0.25; Table 3). A repeated measures MVA
revealed that younger patients (measured as a continuous variable) had higher scores for
the single question on erectile dysfunction, indicating less dysfunction (between group
difference=0.41, SE=0.08, p<0.001, respectively; Supplemental Table 2b). There was no
difference between treatment arms. Results for the imputed analysis were similar and
showed no differences in the 1IEF scores for patients treated with dose escalation versus
standard dose (results not shown). Similarly RT method use was not associated with
differences in PRO metrics on this imputed analysis. Figure 2 shows the mean 1IEF Q1
and mean IIEF total score respectively.

A total of 1123 patients completed the FACE score at baseline, 49.9%, 60.6%, 72.5%,
60.9%, and 64.6% completed all 15 items for the FACE metric at time points of 3, 6, 12,

18, and 24 months (Supplemental Table 1b). There was no difference in baseline scores
between treatment arms for either subscale (Supplemental Table 3). Specifically, the results
do not show any significant differences in mean change scores between treatment arms for
the total score or the urinary subscale (Supplemental Tables 3a—b). The repeated measures
MVA did not show any significant treatment arm differences but did show a significant
difference in RT method in favor of 3D-CRT (between group difference=—0.33, SE=0.13,
p=0.009; Supplemental Table 4). Imputed analyses showed similar results to the complete
case analysis. Figure 2c¢ shows the comparison of the mean FACE scores. The AUC analysis
compared the FACE urinary and bowel symptoms across the IMRT and 3D-CRT cohorts and
found no statistically significant differences(Supplemental Table 5).

A total of 1366 (91.1%) of patients completed the SQLI at baseline, followed by 53.2%,
64.2%, 75.7%, 64.8%, and 72.2% at 3, 6, 12, 18, and 24 months respectively. With regard

to the originally planned primary comparison, there was no difference in SQLI between the
arms amongst all included patients. (Supplemental Table 6). When limiting the analysis to
only patients with erectile dysfunction (ED) at 6, 12, and 24 months, respectively, there were
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again no significant differences in change from baseline to 6, 12, and 24 months in SQLI
score (Figure 2b).

Dosimetric Analysis:

Penile bulb, rectal, and bladder doses were found to be significantly higher in the 79.2

Gy arm as compared to the 70.2 Gy arm (p<0.001; Supplemental Table 7 a—€). The only
differences were seen in the higher volumetric comparisons, specifically above 65 Gy. There
were no significant between arm differences in V40, V50, and V60. Volumetric doses were
correlated with multiple domains of sexual function, including erectile function, orgasmic
function, sexual desire, intercourse satisfaction, and overall satisfaction. No correlation
between higher doses to the penile bulb and any of the metrics of sexual function at baseline,
6, 12, and 24 months were observed (results not shown). Similarly, no correlation between
dose to the bladder and rectum with FACE total, urinary, or bowel scores existed at baseline,
3, 6,12, 18, and 24 months (results not shown). All of the Spearman correlation coefficients
had an absolute value <0.11 indicating weak correlations (results not shown).

DISCUSSION:

Dose escalation using EBRT is a widely applied treatment intensification strategy for
patients with prostate cancer. This amplification of therapy for prostate cancer has been
tested in multiple prospective clinical trials.1~6:16 Escalated EBRT dose has consistently
shown an improvement in biochemical failure, spurring hypotheses that it may improve
prostate cancer specific mortality.6 However, it has not been prospectively shown to
improve overall survival, despite two trials, including this trial, being powered for this
endpoint.1> Secondary to the demonstrated clinical benefits, other than overall survival, of
dose escalated EBRT this treatment strategy has been adopted by radiation oncologists.1’
There have been prior studies to have examined the impact of higher doses of RT on
PROs.89 The largest of these, the MRC RTOL1 trial, compared 64 Gy in 32 fractions to

74 Gy in 37 fractions given with 3D-conformal RT. Both physician and patient reported

Gl toxicity was higher in the dose escalated RT arm, however differences were smaller

(or absent) for the Los Angeles Prostate Cancer Index (UCLA PCI). Interesting, physician
reported urinary toxicity rates were felt to be slightly higher for the dose escalated arm,
however the patient reported toxicities showed no differences in late urinary function.® The
PROs, prospectively collected in NRG/RTOG 0126, further expanded our understanding of
bowel, bladder, sexual and overall quality of life implications of increasing EBRT dose.
These data also include novel methods of RT planning, such as IMRT. This data represents
an enhanced assessment of the impact of EBRT dose escalation on patient outcomes in a
modern era. It is well known that PROs present significant added value when understanding
toxicities associated with an intervention, especially when compared with physician reported
toxicity.1® Further expanding our understanding of these toxicity differences is critical to
characterize the risks associatd with these interventions.

This analysis, limitations not withstanding, demonstrates no detriment to the use of dose
escalated EBRT across multiple PRO metrics. This contrasts with other techniques that
have shown significant detriments using other methods of radiation dose escalation, such
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as low dose rate (LDR) brachytherapy.1? It also contrasts with physician reported toxicity
which was higher for the dose escalated EBRT arm on NRG/RTOG 0126.1 This also
contrasts modestly with the MRC RTO1 PRO data, which did show a small detriment

in PROs associated with dose escalated EBRT using 3D-CRT. Precise etiologies for this
difference between physician and PRO’s are uncertain, but very important to consider. It

is moderately reassuring that across the hundreds of patients in this randomized study, for
whom prospective PRO data was collected, that no clear differences are seen. This was

true for both the aggregate response data, along with the imputed analysis. However, the
certainty by which this conclusion can be drawn should be balanced with limitations of

the data collected. Limitations not withstanding, these results favor the therapeutic ratio

to further support the RT dose escalation strategy, as there was not a clear detrimental

signal demonstrated across these findings. This is further supported by the significant
clinical benefits demonstrated with dose escalation including improved biochemical/local/
and potentially distant control. These data also demonstrate that the use of salvage hormonal
therapy, which was less frequent in the dose escalated EBRT arm, is associated with
significantly worse I1EF scores at 24 months. These PRO data provide a novel metric, useful
for counseling patients on the risks and benefits associated with dose escalated EBRT.

There are additional specific points that emerge from this set that are important to consider.
The influence of penile bulb dose on patient reported erectile function, bladder dose on
patient reported urinary function, and rectal dose on patient reported bowel function,

is robustly evaluated in this prospective data set. With regard to penile bulb dose and
correlations with erectile function, existing publications are conflicting. Prior publications
suggest that EBRT penile bulb dose is correlated with erectile function.29-26 Several
publications suggest an absence of association.2’-22 Others recognize the penile bulb may
be a surrogate for dose to structures more well known to contribute to erectile function.30
Despite significantly higher penile bulb doses in the experimental treatment arm, there

was no difference seen in erectile function. Furthermore, volumetric assessments of penile
bulb dose showed no correlations across numerous sexual function domains. This could be
secondary to the relatively high dose to the penile bulb in both arms. Other analyses have
demonstrated the significance of lower EBRT doses to the penile bulb.2! Alternatively, other
regional structures impacting sexual function, such as the corpus cavernosum or internal
pudendal artery may be responsible for radiation related erectile dysfunction.3!

Similar to the analysis on the penile bulb, the correlations with FACE metrics, and measured
DVH parameters, somewhat surprisingly, lacked any correlation with PROs. This is certainly
an intriguing finding and highlights the importance of radiation oncologists robustly
studying the influence of EBRT dose to regional organs on PROs. This also contrasts sharply
with physician reported toxicities which frequently correlated with DVH metrics.32 This
could be secondary to data limitations, as detailed above. However, given the absence of
association between DVH data and PROs seen in this data set, novel DVH metrics that are
significantly associated with PROs represent a critical and unmet clinical need.

The use of IMRT has been increasing amongst radiation oncologists significantly over the
past fifteen years.1” In this clinical trial, the early experience of IMRT use was examined
in a post-hoc, exploratory fashion as compared with 3D-CRT. It was shown that the use of
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IMRT in this trial seemed to modestly worsen the FACE bowel scores at 18 months. There
were no other improvements, or decrements, in PROs associated with the use of IMRT, as
it was applied in this trial. This conflicted with smaller prior analyses that have conducted
similar post-hoc comparisons.® Such a finding is important to consider, yet perhaps not
surprising, considering the time frame examined and the novelty of IMRT during this trial’s
years of accrual. These results are interesting, especially in that they conflict with physician
reported toxicity.33 The reason for this difference is uncertain. It may be attributed to the
repeated measures present in this study, or the novelty of IMRT (and limited understanding
of constraints) during the time period over which this data was collected. It also highlights
the previously mentioned need for novel DVH constraints that correlate with PROs.

Limitations:

Like many studies collecting PROs, some data is missing, especially with the longer follow
up time points. This study specifically had lower completion rates than other recently
randomized trials, such as both the ProtecT and CHHIP trials.34:3% The difficult of data
collection, and potential strategies for mitigation, has been the subject prior publication and
is an important learning opportunity from this trial.3¢ This is one of the most significant
limitations of this dataset, and introduces the possibility of response bias. To account for
this, additional analysis were performed including imputed analysis, specifically including
partially completed PRO forms. There were no differences in any of the results between the
complete case and imputed analyses. Furthermore, its important to consider the limitations
of the FACE instrument. In this setting FACE is less robustly validated and studied than
other PRO tools (such as EPIC), and minimally important differences of FACE are not as
well understood. The FACE tool does not ask explicitly about rectal bleeding, an important
symptom that should be considered. This too may have contributed to the absence of
differences across the treatment arms; important differences may have been missed. Finally,
we were not able to complete the originally planned quality adjusted survival analysis
secondary to an absence of published methodologies to complete this analysis using the
SQLI data.

Conclusions:

To our knowledge, this is the largest existing prospective randomized examination of

the quality of life and PRO implications of EBRT dose in localized prostate cancer.
Notwithstanding limitations, this study provides additional data to patients and providers
that higher doses of EBRT do not appear to impact most PRO metrics. Most importantly, it
characterizes expected PROs with current EBRT dose constraints along with their clinical
relevance and significance. In summary, these data support the currently common practice
of dose escalated EBRT for patients with prostate cancer and generate important points for
future clinical research involving PRO data collection.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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| Patients Randomized (n=1532) |

/

Randomized to Receive 70.2 Gy in 39
fractions via 3D-CRT or IMRT
(minimum PTV prescription)

(n=769)

i

Randomized to Receive 79.2 Gy in 44
fractions via 3D-CRT or IMRT
(minimum PTV prescription)

(n=763)

Excluded (n=18)

Ineligible (n=14)
Histology diagnosis out of time frame (n=6)
Unacceptable Gleason/PSA/T-stage
combination (n=3)
Pre-entry labs or imaging are missing/out of
range (n=3)
Previous cancer diagnosis < 5 yrs before
randomization (n=2)
Withdrew consent (n=4)

Excluded (n=15)

Ineligible (n=11)
Histology diagnosis out of time frame (n=9)
Unacceptable Gleason/PSA/T-stage
combination (n=1)
Pre-entry labs or imaging are missing/out of
range (n=1)
Withdrew consent (n=4)

Evaluable for Primary Endpoint
(n=751)

Evaluable for Primary Endpoint
(n=748)

[ 12 Month Follow-Up ]

Analyzable Complete case IIEF (n=373)
Not analyzable (n=378)
Incomplete 12 month questionnaire (n=95)
Incomplete Baseline (n=63)
Institutional Error (n=28)
Patient refused (n=16)
Patient too ill (n=3)
Patient could not be contacted (n=13)
Consent withdrawal (n=7)
Other reason (n=20)
Unknown reason (n=12)
Not received (n=121)

Imputed Analysis IIEF (n=462)
All 15 items Completed (n=373)
Imputed data cases (n=89)

Figure 1 -
CONSORT diagram.

Analyzable Complete case IIEF (n=363)
Not analyzable (n=385)
Incomplete 12 month questionnaire (n=93)
Incomplete Baseline (n=66)
Institutional Error (n=18)
Patient refused (n=20)
Patient too ill (n=1)
Patient could not be contacted (n=4)
Consent withdrawal (n=7)
Other reason (n=26)
Unknown reason (n=11)
Not received (n=139)

Imputed Analysis IIEF (n=450)
All 15 items Completed (n=363)
Imputed data cases (n=87)
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Trends over time by treatment arm for the I1EF total score, IIEF single item erectile

dysfunction, and FACE bowel.
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Change from baseline in SQLI score for patients with erectile dysfunction.
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Table 1:

Pretreatment Characteristics (Answered all 15 questions on IIEF and FACE at baseline)

Page 15

1EF FACE

3D-CRT/IMRT 3D-CRT/IMRT 3D-CRT/IMRT 3D-CRT/IMRT

70.2 Gy (n=572) 79.2 Gy (n=572) p-value | 79.2 Gy (n=564) 79.2 Gy (n=559) p-value
Age(years)
Median 70 70.5 71 71
Min - Max 33-86 49 - 87 43-86 50 - 87
Q1-Q3 64 -74 65-74 0.44 64.5-74 64 - 74 0.97
Race
White 493 ( 86.2%) 477 ( 83.4%) 482 ( 85.5%) 457 (81.8%)
Black 61 (10.7%) 70 (12.2%) 61 (10.8%) 78 (14.0%)
Other 18 (3.1%) 25(4.4%) | 0.36 21 (3.7%) 24 (4.3%) | 0.23
Ethnicity
Hispanic or Latino 17 (3.0%) 16 ( 2.8%) 19 ( 3.4%) 14 ( 2.5%)
Not Hispanic or Latino 521 (91.1%) 531 ( 92.8%) 515 ( 91.3%) 524 ( 93.7%)
Unknown 34 (5.9%) 25 (4.4%) | 0.47 30 (5.3%) 21(3.8%) | 0.30
Zubrod Performance Status
0 523 (91.4%) 535 ( 93.5%) 514 ( 91.1%) 515 ( 92.1%)
1 49 (8.6%) 37(6.5%) | 0.18 50 ( 8.9%) 44 (7.9%) | 055
PSA(Study Entry)
<10 ng/ml 397 ( 69.4%) 406 ( 71.0%) 403 ( 71.5%) 400 ( 71.6%)
10-<15 ng/ml 154 ( 26.9%) 134 ( 23.4%) 140 ( 24.8%) 126 ( 22.5%)
15-20 ng/ml 21 (3.7%) 32(5.6%) | 0.15 21 (3.7%) 33(5.9%) | 0.18
Gleason
2-6 91 ( 15.9%) 89 (15.6%) 78 (13.8%) 84 ( 15.0%)
7 481 (84.1%) 483 (84.4%) | 0.87 486 ( 86.2%) 475 (85.0%) | 057
T Stage
T1 331 (57.9%) 315 ( 55.1%) 323 (57.3%) 310 ( 55.5%)
T2 241 (42.1%) 257 (44.9%) | 0.34 241 (42.7%) 249 (445%) | 054
Urinary incontinence
at study entry(severity,
physician reported )
GRADE 0 544 (95.1%) 537 (93.9%) 540 ( 95.7%) 522 ( 93.4%)
GRADE 1 23 (4.0%) 29 (5.1%) 19 ( 3.4%) 29 (5.2%)
GRADE 2 5 (0.9%) 4(0.7%) 5 (0.9%) 5 (0.9%)
GRADE 3 0(0.0%) 1(0.2%) 0 (0.0%) 1(0.2%)
Unknown 0(0.0%) 1(02%) | ga3* 0 (0.0%) 2(04%) | g13*
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1EF FACE
3D-CRT/IMRT 3D-CRT/IMRT 3D-CRT/IMRT 3D-CRT/IMRT
70.2 Gy (n=572) 79.2 Gy (n=572) p-value | 79.2 Gy (n=564) 79.2 Gy (n=559) p-value
Urinary frequency/urgency
at study entry(severity,
physician reported)
GRADE 0 359 ( 62.8%) 382 ( 66.8%) 354 ( 62.8%) 368 ( 65.8%)
GRADE 1 175 ( 30.6%) 162 ( 28.3%) 170 ( 30.1%) 162 ( 29.0%)
GRADE 2 36 ( 6.3%) 27 (4.7%) 37 (6.6%) 27 (4.8%)
GRADE 3 1(0.2%) 1(0.2%) 2 (0.4%) 1(0.2%)
Unknown 1(0.2%) 0(0.0%) | g47* 1(0.2%) 1(02%) | g28*
RT modality
3D-CRT 378 ( 66.1%) 386 ( 67.5%) 353 ( 62.6%) 344 ( 61.5%)
IMRT 194 ( 33.9%) 186 (32.5%) | 0.62 211 ( 37.4%) 215 (38.5%) | 0.72

Q1 = first quartile; Q3 = third quartile.

*
Chi-square for urinary incontinence and urinary frequency/urgency at study entry is Grade 0 vs. Non Grade 0.
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Table 2.

Proportion of Patients with Improved IIEF Q1 (Erectile Dysfunction)

3D-CRT/IMRT 70.2 Gy  3D-CRT/IMRT 79.2 Gy  p-value

Month 6
Not improved
Improved
Month 12
Not improved
Improved
Month 24
Not improved

Improved

(n=322) (n=315)
301 (93.5%) 303 (96.2%) 0.12
21 (6.5%) 12 (3.8%)
(n=373) (n=363)
343 (92.0%) 336 (92.6%) 0.76
30 (8.0%) 27 (7.4%)
(n=342) (n=354)
323 (94.4%) 336 (94.9%) 0.78
19 (5.6%) 18 (5.1%)

IIEF = International Index of Erectile Dysfunction; 3D-CRT = 3-dimensional — conventional radiation therapy; IMRT=intensity modulated

radiation therapy; Gy=Gray.

Hochberg multiplicity adjustment employed based off of an overall significance level of 0.05.
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Multivariable analysis for IIEF score

Table 3

Page 18

Variables Variable categories Estimate Standard P value
deviation
IIEF score at 6 months
RT method 3D-CRT vs IMRT * 2.79 1.75 A1
Age <T0vs>70y* 15.04 163 <.001
Race White *vs non-White 2.07 2.30 37
Time Baseline vs 6 mo ™~ 5.45 0.66 <.001
Treatment arm 3D-CRT/IMRT 70.2Gy vs 3D-CRT/IMRT -2.06 1.62 .20
79.2G6y "
IIEF score at 12 months
RT method 3D-CRT vs IMRT ¥ 2.29 1.55 14
Age <TOvs>70y* 15.00 147 <.001
Race White *vs non-White 4.19 222 06
Time Baseline vs 12 mo ¥ 6.50 0.65 <.001
Treatment arm 3D-CRT/IMRT 70.2Gy vs 3D-CRT/IMRT -1.20 1.46 A1
79.2G6y "
IIEF score at 24 months
RT method 3D-CRT vs IMRT * -0.33 1.59 .83
Age <TOvs>70y* 14.38 147 <.001
Race White *vs non-White 574 218 009
Salvage hormones Yes ¥vs No 7.19 3.13 .022
Treatment arm 3D-CRT/IMRT 70.2Gy vs 3D-CRT/IMRT 1.59 3.74 .67
79.2G6y "
Treatment arm *Salvage hormones -2.78 4.08 49
Time Baseline vs 24 months ™ 8.59 071 <.001
IIEF score at 6, 12, and 24 months
Baseline score 0.65 0.02 <.001
RT method 3D-CRT vs IMRT * 1.09 0.96 25
Age <T0vs>70y* 4.69 0.94 <.001
Race White *vs non-White 0.23 1.29 86
Salvage hormones Yes *vs No 2.26 2.04 .27
Treatment arm 3D-CRT/IMRT 70.2Gy vs 3D-CRT/IMRT 2.42 2.43 .32
79.26y "
Treatment arm *Salvage hormones -0.38 2.62 -89
Time -1.91 0.35 <.001
IIEF single-item erectile dysfunction score at
6,12, and 24 monthsf
Baseline score 0.56 0.02 <.001
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Variables Variable categories Estimate Standard P value
deviation
RT method 3D-CRT vs IMRT * 0.02 0.09 .86
Age <70vs 270y * 0.41 0.08 <.001
Race White *vs non-White 0.07 011 53
Time -0.17 0.032 <.001
Treatment arm 3D-CRT/IMRT 70.2Gy vs 3D-CRT/IMRT 0.13 0.080 .093

79.2Gy *

Abbreviations: 3D-CRT = 3-dimensional conventional radiation therapy; IIEF = International I= intensity lated radiation therapy.
*
Indicates the reference level.

fSingIe item: “How often were you able to get an erection during sexual activity?”
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