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Abstract
Purpose: To establish the safety and efficacy of gantry-mounted linear accelerator-based stereotactic body radiation therapy (SBRT) for
low- and intermediate-risk prostate cancer.
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Methods: We pooled 921 patients enrolled on 7 single-institution prospective phase II trials of gantry-based SBRT from 2006 to 2017.
The cumulative incidences of biochemical recurrence (defined by the Phoenix definition) and physician-scored genitourinary (GU) and
gastrointestinal (GI) toxicities (defined per the original trials using Common Terminology Criteria for Adverse Events) were estimated
using a competing risk framework. Multivariable logistic regression was used to evaluate the relationship between late toxicity and
prespecified covariates: biologically effective dose, every other day versus weekly fractionation, intrafractional motion monitoring, and
acute toxicity.
Results: Median follow-up was 3.1 years (range, 0.5-10.8 years). In addition, 505 (54.8%) patients had low-risk disease, 236 (25.6%)
had favorable intermediate-risk disease, and 180 (19.5%) had unfavorable intermediate-risk disease. Intrafractional motion monitoring
was performed in 78.0% of patients. The 3-year cumulative incidence of biochemical recurrence was 0.8% (95% confidence interval
[CI], 0-1.7%), 2.2% (95% CI, 0-4.3%), and 5.1% (95% CI, 1.0-9.2%) for low-, favorable intermediate-, and unfavorable intermediate-
risk disease. Acute grade �2 GU and GI toxicity occurred in 14.5% and 4.6% of patients, respectively. Three-year cumulative incidence
estimates of late grade 2 GU and GI toxicity were 4.1% (95% CI, 2.6-5.5%) and 1.3% (95% CI, 0.5-2.1%), respectively, with late grade
�3 GU and GI toxicity estimates of 0.7% (95% CI, 0.1-1.3%) and 0.4% (95% CI, 0-0.8%), respectively. The only identified significant
predictors of late grade �2 toxicity were acute grade �2 toxicity (P < .001) and weekly fractionation (P < .01), although only 12.4% of
patients were treated weekly.
Conclusions: Gantry-based SBRT for prostate cancer is associated with a favorable safety and efficacy profile, despite variable
intrafractional motion management techniques. These findings suggest that multiple treatment platforms can be used to safely deliver
prostate SBRT.
� 2019 The Authors. Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Men presenting with low- or intermediate-risk prostate
cancer (PCa) as defined by the National Comprehensive
Cancer Network (NCCN)1 have multiple management
options available, including radical prostatectomy, defin-
itive radiation therapy, and, in low- and select favorable
intermediate-risk disease, active surveillance. Radio-
therapeutic modalities include conventionally fractionated
radiation therapy, brachytherapy, moderately hypo-
fractionated radiation therapy, and stereotactic body ra-
diation therapy (SBRT). In the latter 2 approaches, doses
per fraction of 2.4 to 3.4 Gy or >5 Gy, respectively, are
delivered to take radiobiologic advantage of the presumed
low a/b ratio of PCa.2,3

The NCCN guidelines state that SBRT can be
considered at clinics with “appropriate technology,
physics, and clinical expertise.”1 Although "appropriate
technology" is not explicitly defined, the majority of
large-scale prospective data for prostate SBRT comes
predominantly come from patients treated using
robotic-arm linear accelerators (LINAC).4,5 A theoret-
ical advantage of this platform is the ability to perform
real-time intrafractional motion monitoring.6 However,
other widely available treatment delivery platforms can
be used to deliver extremely hypofractionated radiation
therapy. Notably, all patients on the randomized
HYPO-RT-PC trial, which demonstrated the non-
inferiority of a 7-fraction extremely hypofractionated
radiation therapy regimen versus conventionally frac-
tionated radiation therapy, were treated on gantry-
mounted LINACs.7 Despite its noninferiority with
respect to conventionally fractionated radiation therapy,
the 5-year, late grade �3 genitourinary (GU) and
gastrointestinal (GI) toxicity rates on the extreme
hypofractionation arm of HYPO-RT-PC are numeri-
cally higher than corresponding rates from the recent
consortium study of modern SBRT reported by Kishan
et al5 (4.2% vs 1.8% for grade �3 GU and 1.5% vs
0.4% for grade �3 GI).

Although 69% of patients in the Kishan et al con-
sortium study were treated on robotic-arm linear accel-
erators, between that study and HYPO-RT-PC include the
use of narrower planning margins, uniform use of in-
tensity modulated radiation therapy, and much higher
rates of intrafractional motion management in the SBRT
consortium study. Thus, the lower severe toxicity rates in
the consortium study may simply reflect more modern
planning and treatment delivery principles. However, as
this study pooled patients treated with both gantry-
mounted and robotic arm-mounted LINACs, the true
toxicity profile of gantry-based prostate SBRT using
modern treatment delivery techniques is not as clearly
established.

When considering broader scale implementation of
modern prostate SBRT, particularly in clinics serving
large numbers of diverse patient groups or with limited
resources, it is important to identify whether the
highly favorable safety and efficacy profile of modern
SBRT can be generalized to SBRT delivered with
gantry-mounted LINACs as well. We thus evaluated
the safety and efficacy of gantry-mounted LINAC
SBRT for PCa in a multi-institutional consortium of
prospective trials.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Methods

Study design and participants

The present study constitutes an institutional
revieweboard approved consortium study with the pre-
defined goals of evaluating toxicity and efficacy for
prostate SBRT delivered on gantry-mounted LINACs. To
generate the consortium, a single author (AUK) per-
formed a systematic literature review by interrogating
multiple electronic databases (MEDLINE, EMBASE,
CINAHL, and the Cochrane Central Register of
Controlled Trials) as well as the clinicaltrials.gov to
identify prospective trials investigating gantry-mounted
LINAC-based SBRT. This review followed the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) statement, and the diagram is
included as Fig E1 (available online at https://doi.org/10.1
016/j.adro.2019.09.010). Invitations to join the con-
sortium were sent to the corresponding authors or prin-
cipal investigators for these trials. Ultimately, we obtained
individual patient-level data from 7 single-institution
prospective phase II trials of gantry-based prostate
SBRT from 2006 to 2017.5,8-13

The site-specific distribution of patients and their
treatment characteristics, including dose and prescription
specifications, fractionation schedule, margin expansions,
image guidance modalities, and toxicity scoring version
are displayed in Table 1. Additional details on specific
treatment planning parameters and treatment delivery
platforms can be found in Table E1 (available online at
https://doi.org/10.1016/j.adro.2019.09.010).

Data from all 7 trials have been published in some
capacity before. Four of the included trials have been
previously published with no updated data in the
current consortium,9,10,12,13 although 2 others have
been previously published, but the present consortium
includes update data from these studies.8,11 The sev-
enth study contributed patient data to the Kishan et al
consortium analysis as well, but the present analysis
includes additional patients with prolonged follow-up,
and individual patient outcomes from this trial have
not been previously reported.5 Six of the included
studies were NCT-registered; the one exception was
the prospective study conducted by D’Agostino et al,13

which was initiated in 2012, at which point it was
uncommon for trials from that institution to be regis-
tered with clinicaltrials.gov.

Patients were stratified into low-, favorable interme-
diate-, and unfavorable intermediate-risk cohorts, as
defined by the NCCN.1 Deidentified data were shared in
concordance with the Health Insurance Portability and
Accountability Act, with each institutional review board
approving contribution of its data to the coordinating data
center (University of California, Los Angeles).

Details of the treatment planning methods are
described in Table E1 (available online at https://doi.org/1
0.1016/j.adro.2019.09.010).

Endpoints

The cumulative incidence of biochemical recurrence
(BCR) was the primary measure of efficacy. Biochemical
relapse was defined as PSA rise >2 ng/mL above the
nadir value per the Phoenix definition.14 Secondary effi-
cacy measures included the cumulative incidence of
distant metastases (DM), biochemical recurrence-free
survival (BCRFS), and overall survival (OS). Physician-
scored toxicities were defined per the original trial
criteria, focusing on genitourinary (GU) and gastrointes-
tinal (GI) toxicity. Toxicity scoring criteria were based on
common terminology criteria for adverse events
(CTCAE) version 3.015 or version 4.016 (Table E2,
available online at https://doi.org/10.1016/j.adro.2019.09.
010). Initiation of medical therapy for urinary symptoms
such as urinary hesitancy was considered a grade 2
toxicity per CTCAE version 3.0 and version 4.0. Acute
toxicity was defined as an adverse event occurring within
the first 90 days after completion of SBRT.

Statistical analyses

Kaplan-Meier methods were used to obtain 3-year
survival estimates of BCRFS and OS, with time to event
measured from the final day of SBRT. Kaplan-Meier
curves were truncated when there were fewer than 10
subjects at risk. Three-year cumulative incidence esti-
mates of BCR and DM were obtained using a competing
risk framework (with death as a competing risk).17 Due to
a low rate of BCR across risk groups, eligible fits from
Fine-Gray and Cox proportional hazards models could
not be obtained to assess for predictive covariates.
Multivariable logistic regression models using predictive
variables specified a priori were used to analyze the as-
sociation between late grade �2 GU and GI toxicity and
biologically effective dose (BED), fractionation (every
other day vs weekly), intrafractional motion monitoring,
and acute composite grade �2 toxicity. Multivariable
predictive modeling was conducted in accordance with
the guidelines for Transparent Reporting of a multivari-
able prediction model for Individual Prognosis or
Diagnosis.18 To minimize residual ecologic bias, the
within-trial correlations were addressed via random ef-
fects in the logistic regression models. Analyses
were completed using R version 3.5.219 using significance
level 0.05.

http://clinicaltrials.gov
https://doi.org/10.1016/j.adro.2019.09.010
https://doi.org/10.1016/j.adro.2019.09.010
https://doi.org/10.1016/j.adro.2019.09.010
http://clinicaltrials.gov
https://doi.org/10.1016/j.adro.2019.09.010
https://doi.org/10.1016/j.adro.2019.09.010
https://doi.org/10.1016/j.adro.2019.09.010
https://doi.org/10.1016/j.adro.2019.09.010


Table 1 Individual prospective study characteristics

NCT identifier Institution
or trial

No. of
patients

Dose/fraction Margins Prescription
specification

Intrafraction
motion
monitoring?

Image gu ance Fractionation Original
toxicity
scoring

NCT02339948 21st Century
Oncology8

413 8 Gy � 5 2 mm isotropic
expansion from
prostate

100% of rx to
cover 98%
of PTV

Yes Real-time racking
of impl ted
electrom gnetic beacons

Every other
day

CTCAE v3.0

NCT01578902 Sunnybrook
pHART 39

84 7 Gy � 5 4 mm isotropic
expansion from
prostate

95% of rx to
cover 99%
of PTV

No Orthogon imaging
to impl ted fiducial
markers before treatment

Once a week CTCAE v3.0

NCT01146340 Sunnybrook
pHART 610

30 8 Gy � 5 5 mm isotropic
expansion from
prostate

95% of rx to
cover 99%
of PTV

No Orthogon imaging to
implant fiducial
markers before treatment

Once a week CTCAE v3.0

NCT01059513 University of
California, Los
Angeles5

245 8 Gy � 5 5 mm expansion
from prostate,
except 3 mm
posteriorly

100% of rx to
cover 95%
of PTV

Yes Cone bea CT before
treatme ; Orthogonal
imaging to implanted
fiducial arkers before
and 3 t es during
treatme .

Every other
day

CTCAE v4.0

NCT01664130 Cleveland Clinic
Foundation11

35 7.25 Gy � 5* 3 mm expansion
from prostate,
except 0 mm
posteriorly

100% of rx to
cover 95%
of PTV*

Yes Triggered maging
every 3 � with a 2 mm
thresho

Every other
day

CTCAE v3.0

NCT01581749 Lankenau12 25 7.25 Gy � 5 3 mm isotropic
expansion from
prostate

100% of rx to
cover 95%
of PTV

Yes Cone bea CT to align to
fiducial with Brainlab
monito g every 15
seconds

Every other
day

CTCAE v3.0

PMID 27389021y Humanitas13 89 7 Gy � 5 3-5 mm isoptropic
expansion from
prostate, including
proximal 1/3
seminal vesicles
in some cases

95% of rx to
cover 95%
of PTV

No Cone bea CT before
treatme , with alignment
to impl ted fiducial
markers

Every other
day

CTCAE v4$0

Total 921

Abbreviations: CTCAE v3.0 or v4.0, common terminology criteria for adverse events; NCT, national clinical trial; PMID, PubMed Identification; TV, planning target volume; rx, prescription dose.
* Sixty-five percent of patients treated at this institution received a simultaneous integrated boost plan wherein tissues within the prostate but > mm

away from rectum, bladder, and urethra received 50 Gy in 5 fractions, although the rest of the prostate received 7.25 Gy � 5. For the remaining 35 of
patients, the 90% isodose line for 36.25 Gy covered the prostate PTV.

y At the time this study was initiated, it was uncommon for trials from that institution to be registered with clinicaltrials.gov.
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Table 2 Patient and treatment characteristics

Characteristic Value (N Z 921)

Follow-up, mean (median)
[range], y

3.6 (3.1) [0.5-10.8]

Age, mean (median) [range], y 67.6 (68) [41-87]
Risk group
Low risk 505 (54.8%)
Favorable intermediate risk 236 (25.6%)
Unfavorable intermediate risk* 180 (19.5%)
Gleason Grade Group
I 571 (62.0%)
II 263 (28.6%)
III 87 (9.4%)
Clinical T stage
T1c 614 (66.7%)
T2a 247 (26.8%)
T2b 58 (6.30%)
T2c 2 (0.2%)
Initial PSA, mean (median)
[range], ng/mL

6.6 (6) [0.3-19.9]

BED
�200 Gy 748 (81.2%)
<200 Gy 173 (18.8%)
Fractionation
Every other day 807 (87.6%)
Weekly 114 (12.4%)
Intrafractional motion monitoring
Yes 718 (78.0%)
No 203 (22.0%)
Method of intrafractional motion
monitoring

Orthogonal imaging to gold
fiducials

305 (42.5%)

Electromagnetic beacons 413 (57.5%)
Androgen deprivation therapy use
Total 20 (2.2%)
Low risk 1 (5.0%)
Favorable intermediate risk 6 (30.0%)
Unfavorable intermediate risk 13 (65.0%)
Duration of androgen deprivation
therapy, mean (median) [range],
months

8.8 (6) [3-30.5]

Abbreviations: BED, biologically effective dose; PSA, prostate
specific antigen.

* Percentage of positive cores was not available for 127 of the
patients currently classified as having favorable intermediate-risk
disease (53.5%); these patients were classified conservatively as
having favorable intermediate-risk disease.
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Results

A total of 921 patients were included. Patient and
treatment characteristics are presented in Table 2. In the
study, 505 (54.8%) patients had low-risk disease, 236
(25.6%) had favorable intermediate-risk disease, and 180
(19.5%) had unfavorable intermediate-risk disease.
Overall, 20 (2.2%) men received concurrent ADT.
Assuming an a/b ratio of 1.5 Gy,2,3 81.2% of patients
received a biologically effective dose of �200, and 87.6%
received treatment every other day. All patients were
treated with image guidance, either solely interfractional
imaging at initial set-up (22.0%) or with additional
intrafractional motion monitoring (78.0%).

Efficacy

The median follow-up period was 3.1 years (range,
0.5-10.8 years). Cumulative incidence plots of BCR and
DM are shown in Fig 1. Corresponding survival and rate
estimates are presented in Table E3 (available online at
https://doi.org/10.1016/j.adro.2019.09.010). A total of 14
patients with low-risk disease developed BCR, with a
3-year cumulative incidence of 0.8% (95% confidence
interval [CI], 0-1.7%). One patient with low-risk disease
developed DM. Among patients with favorable
intermediate-risk disease, 9 developed BCR and 1
developed DM, with 3-year cumulative incidence rates of
2.2% (95% CI, 0-4.3%) and 0.5% (95% CI, 0%-1.3%),
respectively. Among patients with unfavorable
intermediate-risk disease, 10 developed BCR and 3
developed DM, with 3-year cumulative incidence rates of
5.1% (95% CI, 1.0-9.2%) and 1.4% (95% CI, 0-3.4%),
respectively. At the time of analysis, there were 154, 89,
and 24 patients available for analysis at 5, 7, and 10 years,
respectively.

Acute and late toxicity

Crude rates and cumulative incidence estimates of
acute and late grade 2 and grade �3 GU and GI toxicities
are shown in Tables 3 and 4. Narrative descriptions of
grade �3 toxicities are provided in Table E4 (available
online at https://doi.org/10.1016/j.adro.2019.09.010).

Acute grade 2 GU and GI toxicity occurred in 123
(13.3%) and 39 (4.2%) patients, respectively. Eleven
patients (1.2%) experienced acute grade �3 GU toxicity,
and 3 patients (0.3%) experienced acute grade �3 GI
toxicity. The 3-year cumulative incidence rates of late
grade 2 GU and GI toxicity were 4.1% (95% CI, 2.6-
5.5%) and 1.3% (95% CI, 0.5-2.1%), respectively. Seven
patients (0.8%) experienced late grade 3 GU toxicity and
3 patients (0.3%) experienced late grade 3 GI toxicities. A
patient with a history of diverticulitis had late grade 4 GI
toxicity due to a spontaneous fistula in ano 9 months after
SBRT. One patient experienced late grade 4 GU and GI
toxicities; this patient had a 290 mL prostate and devel-
oped a necrotizing soft tissue infection requiring prosta-
tectomy, colostomy, and placement of a suprapubic
catheter 25 months after SBRT. Overall, 3-year cumula-
tive incidence estimates of late grade �3 GU and GI
toxicities were 0.7% (95% CI, 0.1-1.3%) and 0.4% (95%
CI, 0-0.8%), respectively.

https://doi.org/10.1016/j.adro.2019.09.010
https://doi.org/10.1016/j.adro.2019.09.010
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Figure 1 Cumulative incidence plots for risk of (A) biochemical recurrence and (B) distant metastasis for low-risk, intermediate-risk,
and unfavorable intermediate-risk prostate cancer treated with gantry-mounted linear acceleratorebased prostate stereotactic body ra-
diation therapy.
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The crude rate of late grade �2 GU or GI toxicity
among those not receiving intrafractional motion moni-
toring was 19% (38 out of 203), versus 8% (57 out of
718) among those receiving intrafractional motion moni-
toring (2-tailed c2 test P < .0001). However, on multi-
variable logistic regression, omitting intrafractional
motion monitoring was not associated with late severe
toxicity (OR 1.87, 95% CI 0.3-10.3, P Z .47; Table 5).

On multivariable logistic regression, the only signifi-
cant predictors for late composite GI or GU grade �2
toxicity were prior acute grade �2 GI or GU toxicity
(odds ratio [OR] 4.53, 95% CI, 2.7-7.6, P < .001) and
weekly fractionation, which was associated with higher
late grade �2 toxicity compared with every other day
fractionation (OR 0.1; 95% CI, 0.03-0.6), although
Table 3 Crude incidence of acute and late composite
CTCAE v3.0 to 4.0* toxicity

Grade 2 Grade 3 Grade 4

Acute GU 123 (13.3%) 10 (1.1%) 1 (0.1%)
Acute GI 39 (4.2%) 2 (0.2%) 1 (0.1%)
Late GU 63 (6.8%) 7 (0.8%) 1 (0.1%)
Late GI 28 (3.0%) 3 (0.3%) 2 (0.2%)

Abbreviations: CTCAE v3.0 or v4.0, common terminology criteria
for adverse events; GI, gastrointestinal; GU, genitourinary.

* Toxicity scoring derived per institutional or clinical trial pro-
tocol, as described in the Methods.
substantially fewer patients (12.4%) were treated weekly
(Table 5).
Discussion

In this multi-institutional pooled analysis of 7 pro-
spective phase II trials of gantry-mounted LINAC-based
SBRT for low- and intermediate-risk PCa, gantry-based
treatment demonstrated excellent safety and efficacy
outcomes. Three-year BCR rates were less than 1% for
low-risk disease and approximated 5% for unfavorable
intermediate-risk disease. Acute and late severe toxicities
were rare, with 3-year cumulative incidence rates of
0.7% or less for late grade �3 GU or GI toxicities, and
omission of intrafractional motion monitoring was not
Table 4 Cumulative incidence estimates of late gastroin-
testinal and genitourinary toxicity

3-year rate (95% CI)

Late grade 2 GI 1.3% (0.5-2.1%)
Late grade 2 GU 4.1% (2.6-5.5%)
Late grade �3 GI 0.4% (0-0.8%)
Late grade �3 GU 0.7% (0.1-1.3%)

Abbreviations: CI, confidence interval; GI, gastrointestinal; GU,
genitourinary.



Table 5 Multivariable logistic regression for predictors of
late composite CTCAE grade �2 toxicity

Parameter Odds ratio (95% CI) P value

BED 1.01 (0.99-1.03) .30
Fractionation
(every other
day vs weekly)

0.12 (0.03-0.56) <.01

Acute composite
CTCAE grade �2
toxicity

4.53 (2.70-7.60) <.001

Intrafractional motion
monitoring

1.87 (0.34-10.27) .47

Abbreviations: BED, biologically effective dose; CTCAE, common
terminology criteria for adverse events.
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predictive of late severe toxicity. These findings are
important because much of the published evidence for
prostate SBRT draws from patients treated with robotic-
arm LINACs, which offer real-time intrafractional mo-
tion monitoring to help offset the expected 3- to 5-mm
prostatic motion during treatment.4,5,20 However,
anchoring prostate SBRT to a single highly specialized
platform could cause significant logistical impediments
to widespread adoption of this treatment modality. This
is particularly true in multipurpose clinics and resource-
poor settings, an important consideration given the
global burden imposed by PCa.20 Thus, the ability to
safely and effectively deliver prostate SBRT using
gantry-based techniques may have significant effect on
utilization rates.

The present results compare favorably with prior re-
ports on prostate SBRT, including those in a recent
consortium study by Kishan et al that included 2142 pa-
tients, 69% of whom were treated with a robotic-arm
LINAC,5 and a recent meta-analysis of 6116 patients,
many of whom were treated on modern prospective tri-
als.21 In these studies, the cumulative incidences of late
grade �3 GU and GI toxicity were 1.7% and 0.4%,5 and
2.0 and 1.1%,21 respectively. These studies, as well as the
present analysis, all report quantitatively lower severe
toxicity rates than the recently published HYPO-RT-PC
randomized trial, which studied a 7-fraction regimen
(6.1 Gy � 7).7 In that study, only 20% of patients had
IMRT plans, margins were as large as 7 mm isotropically
in 90% of patients, and no intrafractional monitoring was
performed; late grade �3 GU and GI toxicity rates were
4.2% and 1.5%. When comparing the SBRT consortium
studies (the present study and the Kishan study) and meta-
analysis with HYPO-RT-PC, the results suggest that
modern planning may allow substantially lower rates of
serious adverse toxicity with extreme hypofractionation.
Specifically comparing the 2 SBRT consortium studies
with each other suggests that real-time intrafractional
monitoring is not required to produce low rates of serious
toxicity, provided that modern planning practices are
used.

An unexpected finding in our study was the rela-
tionship between weekly fractionation and increased late
grade �2 toxicity, which contrasts with a recent phase II
trial reporting lower toxicity rates with weekly treatment.
In that study, fractionation was only significantly asso-
ciated with acute, but not late, GU and GI toxicity.22

Within our consortium, the 2 trials that used weekly
fractionation were 2 of the relatively older studies, and
although the differences in treatment planning and de-
livery were small, they did not necessarily use the same
margins, motion monitoring, planning parameters, and
quality assurance protocols that have been used in the
more recent studies. It is possible that the summation of
these factors contributed to the finding. Additionally, the
number of patients treated weekly was proportionally
quite small.

This report has several limitations. Although this is a
consortium of prospective studies, all were single arm,
and therefore susceptible to selection bias. Although we
attempted to control for ecologic bias by including the
specific trial in our logistic regression analysis as a
random effect, this method of adjustment would likely
not have entirely accounted for differences in treatment
planning and delivery that might otherwise confound
analyses related to use of intrafraction monitoring and
toxicity. Although our results suggest that variable
intrafractional motion management may not be critical
for successful prostate SBRT and acceptable outcomes
can be obtained even with just interfractional motion
management, this conclusion is limited by short follow-
up and an overall low number of patients treated without
any intrafractional motion management. Specifically,
only 203 patients did not have intrafraction monitoring,
and in this subgroup, only 38 patients experienced this
degree of toxicity. The relatively small difference (11%)
in the crude incidence of late grade �2 toxicity between
patients who did versus did not receive intrafractional
monitoring, relative to our sample size of patients, could
explain our finding. Thus, although on multivariable
logistic regression we did not identify an association
between the use of intrafractional monitoring and grade
�2 toxicity, the analyses simply may not have been
powered to do so. Given the low numbers of failures
and toxic events, we were also not able to evaluate
predictors of BCR or the relationship between margins
and outcomes. Finally, patient-reported outcomes were
not available.

In summary, gantry-mounted prostate SBRT seems to
be safe and effective in a multi-institutional setting. Thus,
prostate SBRT need not be anchored to any particular
treatment platform.
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Supplementary material for this article can be found at
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