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This health technology assessment report is based on research conducted by the Center for
Evidence-based Policy (Center) under contract to the Washington State Health Care Authority
(HCA). This report is an independent assessment of the technology question(s) described based
on accepted methodological principles. The findings and conclusions contained herein are those
of the authors, who are responsible for the content. These findings and conclusions do not
necessarily represent the views of the Washington HCA and thus, no statement in this report
shall be construed as an official position or policy of the HCA.

The information in this assessment is intended to assist health care decision makers, clinicians,
patients, and policy makers in making evidence-based decisions that may improve the quality
and cost-effectiveness of health care services. Information in this report is not a substitute for
sound clinical judgment. Those making decisions regarding the provision of health care services
should consider this report in a manner similar to any other medical reference, integrating the
information with all other pertinent information to make decisions within the context of
individual patient circumstances and resource availability.

About the Center for Evidence-based Policy

The Center is recognized as a national leader in evidence-based decision making and policy
design. The Center understands the needs of policymakers and supports public organizations by
providing reliable information to guide decisions, maximize existing resources, improve health
outcomes, and reduce unnecessary costs. The Center specializes in ensuring that diverse and
relevant perspectives are considered and appropriate resources are leveraged to strategically
address complex policy issues with high-quality evidence and collaboration. The Center is based
at Oregon Health & Science University in Portland, Oregon.
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Executive Summary
Structured Abstract

Purpose

This updated evidence report reviews the effectiveness and cost-effectiveness of stereotactic
body radiation therapy (SBRT) for the treatment of a range of cancers, specifically, those cancers
not currently covered under the coverage determination made by the Washington Health
Technology Clinical Committee in 2012.

Data Sources

For this update, we identified all included studies from the previous report, the 3 interim
evidence updates, and all references suggested during the public comment period. We also
conducted searches using multiple electronic databases.

Study and Guideline Selection

Using a priori criteria, we conducted dual independent title and abstract screening and full-text
article review for English language randomized controlled trials (RCTs), nonrandomized studies
(NRSs), and economic evaluations of SBRT in adults and children. A third reviewer settled
discrepancies, as needed. We also selected relevant clinical practice guidelines using a similar
process to select and assess them.

Data Extraction and Risk-of-bias Assessment

We used standardized procedures to extract relevant data from each of the included trials and a
second researcher fully cross-checked a random sample (10%) of data for accuracy. We
performed dual independent risk-of-bias assessment on the included studies and guidelines. A
third reviewer settled discrepancies.

Data Synthesis and Analysis

We applied the Grading of Recommendations, Assessment, Development, and Evaluation
(GRADE) Working Group system to rate the overall certainty of evidence on selected measures
of outcomes.

Results

Based on the studies included in this review, we conclude that SBRT:

e May be similarly or more effective than other options for individuals with localized prostate
cancer (very low to moderate certainty of evidence [CoE], based on 3 RCTs and 7
comparative NRSs);

e May be similarly or more effective than radiation therapy for inoperable stage Il non-small
cell lung cancer (NSCLC; low CoE, based on 1 comparative NRS) or in combination with
pembrolizumab than pembrolizumab alone for advanced NSCLC (low to moderate CoE,
based on 1 RCT). SBRT also appears to be similarly or more effective than conventional
radiation therapy (cRT) for people with lung metastases (very low to low CoE, based on 4
comparative NRSs) or large cell neuroendocrine carcinoma (LCNEC) of the lung (low CoE,
based on 2 comparative NRSs). In general, surgery appears to be more effective than SBRT
for resectable lung cancer (very low to low CoE, based on 10 comparative NRSs);

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 1



e In combination with nivolumab and ipilimumab, may be as effective as nivolumab and
ipilimumab for Merkel cell carcinoma (low CoE, based on 1 RCT);

e May be less effective than ablation (RFA, microwave, or cryoablation) or surgery for stage 1
renal cell carcinoma (low CoE, based on 1 comparative NRS);

e May be more effective than chemotherapy or intensity-modulated radiation therapy for
unresected pancreatic cancer (low CoE, based on 1 comparative NRS);

e May be more effective than conventional RT for pancreatic cancer (low CoE, based on 1
comparative NRS);

e May be similarly effective to brachytherapy, when used as a boost treatment after cRT for
early-stage oropharyngeal cancer (low CoE, based on 1 comparative NRS);

e May be less effective than charged particle RT for recurrent or metastatic head and neck
cancer, but similar in effectiveness to intensity-modulated RT (IMRT) and conformal RT (low
to moderate CoE, based on 1 RCT and 3 comparative NRSs);

e May be as effective as radiofrequency ablation (RFA) for early-stage liver cancer; however,
results were mixed (very low to low CoE, based on 4 comparative NRSs);

e Alone, or in combination with transarterial chemoembolization (TACE), may be as effective as
RFA or TACE alone for small liver cancers (very low to low CoE, based on 4 comparative
NRSs) and for unresectable liver cancer (low CoE, based on 8 comparative NRSs);

e May be more effective than sorafenib for advanced liver cancer (very low to low CoE, based
on 1 comparative NRS);

e May be similarly or more effective than other options (RFA, TACE, high-intensity focused
ultrasound [HIFU]) when used as a bridging therapy for people on the waiting list for liver
transplantation due to liver cancer (very low to low CoE, based on 2 comparative NRSs);

e May be more effective than sorafenib for advanced liver cancer (very low to low CoE, based
on 1 comparative NRS);

e May be more effective than transarterial radioembolization (TARE) for unresectable
intrahepatic cholangiocarcinoma (low CoE, based on 1 comparative NRS);

e Appears to be more effective than standard of care or observation for oligometastatic cancer
(low to moderate CoE, based on 3 RCTs); however, for oligometastatic prostate cancer,
elective nodal radiation therapy may be more effective than SBRT (very low to low CoE,
based on 2 comparative NRSs); and

e May be as effective as multifraction RT for painful bone metastases (moderate CoE, based on
1 RCT).

No comparative studies were identified on the use of SBRT for adrenal cancer or large tumors.
Few studies reported on clinical subgroups of interest, but there was some indication specific
populations (by cancer site) may be more likely to benefit from SBRT compared with other
populations. However, subgroups varied by cancer type and treatment site and were often only
reported in single studies.

Overall, SBRT was not associated with significantly higher rates of toxicity than other treatment
options. The types of toxicity varied by treatment site, and events classed as grade 4 and 5
toxicities were rare.

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 2



While the economic literature was sparse, SBRT appears to be:

e Possibly cost-effective for oligometastatic hormone-resistant prostate cancer (low CoE,
based on 1 economic modeling study)

e Lower in costs than IMRT for prostate cancer (very low CoE, based on 1 comparative NRS);

e Cost-ineffective when compared with maintenance therapy for oligometastatic lung cancer
(moderate CoE, based on 1 economic modeling study);

e Higher in costs than cRT or chemotherapy for pancreatic cancer (very low CoE, based on 1
comparative NRS);

e Cost-ineffective as reirradiation when compared with other salvage therapies, including
IMRT with chemotherapy, for head and neck cancer (moderate CoE, based on 1 economic
modeling study);

e Cost-ineffective when compared with RFA for liver cancer (low CoE, based on 1 economic
modeling study);

e Cost-effective when compared with standard of care for oligometastatic cancer (moderate
CoE, based on 2 economic modeling studies); and

e More expensive than EBRT and IMRT for bone cancer

Clinical Practice Guidelines and Payer Policies

Recommendations on the use of SBRT and payer policies varied in approach to the use of SBRT,
with some guidelines or policies being more supportive of the use of SBRT depending on the
cancer site. Guidelines and payer policies often noted the limited evidence base, but also
highlighted that SBRT may be preferred by patients because of the fewer treatment fractions,
and has a favorable safety profile.

Conclusions

The use of SBRT for many cancers remains unsupported with limited or no comparative evidence
of effectiveness. However, for other cancer sites, evidence shows SBRT has the potential to be
an effective option when compared with cRT. The results for SBRT are mixed, depending on the
cancer site and the specific type of alternative RT when compared with other forms of RT. Some
guidelines are more supportive of the use of SBRT, but most note the limited evidence base,
highlighting it may be preferred by patients because of the fewer treatment fractions and the
favorable safety profile of SBRT when compared with other treatment options.

Background

Radiation therapy is a cancer treatment that uses high-energy X-ray or other particles to destroy
cancer cells.! A radiation therapy regimen or schedule usually consists of a specific number of
treatments given over a set time period to treat different types of cancer.! Radiation therapy also
can be used in combination with other cancer treatments, such as chemotherapy or surgery.?

Technology of Interest

Treatment by SBRT is defined as an extracranial stereotactic ablative treatment (which can
include the spine) typically delivered in 1 to 5 fractions, and is also referred to as stereotactic
ablative radiotherapy (SABR).? Clinical indications for SBRT can be as primary treatment for
selected early-stage cancers, as treatment for discrete tumors in patients with oligometastatic
disease, for selected benign neoplasms in or near the central nervous system (CNS), or in
recurrent cancer within previously irradiated regions.?
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Policy Context

The use of SBRT for various cancers is increasing in the US®>; however, its effectiveness and
safety in routine clinical practice for most cancers is unclear.

In 2012 the Washington State HTCC commissioned an evidence review on the effectiveness of
stereotactic radiosurgery (SRS) and SBRT for treating various cancers.® On March 22, 2013, using
that evidence review to guide decision making, the committee adopted the following coverage
determination’:
e SRS for central nervous system (CNS) primary and metastatic tumors is a covered benefit for
adults and children when the following criteria are met:
o Patient functional status score (i.e., Karnofsky score) is greater than or equal to 50; and
o Evaluation includes multidisciplinary team analysis (e.g., tumor board), including surgical
input.
e SBRT is covered for adults and children for the following conditions when the following
criteria are met:
o For cancers of spine/paraspinal structures; or
o Forinoperable non-small cell lung cancer (NSCLC), stage 1; and
o Evaluation includes multidisciplinary team analysis, including surgical input.
e All other indications are noncovered.

This topic was selected because of medium-level concerns about the safety and efficacy of SBRT
and high-level concern about costs. This topic was selected for re-review based on new evidence
from signal searches that could prompt potential coverage policy changes. This updated
evidence review will help inform Washington’s independent Health Technology Clinical
Committee as the committee determines coverage regarding SBRT in adults and children for
noncovered indications.

Methods

This evidence review is based on the final key questions (KQs) published on September 21,
2022.8 The draft KQs were available for public comment from July 27 to August 12, 2022, and
appropriate revisions were made to the KQs based on the comments and responses. All public
comments received and a table of responses can be found on the Washington Health
Technology Assessment website. The draft report was available for public comment between
February 16 and March 16, 2023; no comments were received. The draft report was also peer-
reviewed by subject matter experts, with appropriate revisions reflected in this final report. The
PICO statement (population, intervention, comparator, outcome), along with the setting, study
design, and publication factors that guided development of the KQs and study selection are
presented in Table 5.

Key Questions

KQ1. What is the evidence of effectiveness for SBRT for patients with cancers not currently
covered (CNS cancers and inoperable stage 1 NSCLC)?

KQ2. What are the harms of SBRT in patients with included cancers?

KQ3. What is the evidence that SBRT has differential efficacy or harms in subpopulations,
including:
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Sex

Age

Site and type of cancer

Stage and grade of cancer

Setting, provider characteristics, equipment, quality assurance standards and
procedures

KQ4. What is the evidence of cost and cost-effectiveness of SBRT?

®on oo

Data Sources and Searches

For this update, we identified all included studies from the previous report and the evidence

updates,®?"1! and all references suggested during the public comment period. We excluded any

studies in populations with covered indications and rescreened the remaining studies against our

inclusion and exclusion criteria for this update report. We also conducted searches of the peer-

reviewed published literature using multiple electronic databases. The time periods for searches

were:

e Ovid MEDLINE All: from 1946 to October 21, 2022

e Cochrane Library databases (Cochrane Database of Systematic Reviews and Cochrane
Central Register of Controlled Trials): from database inception to October 31, 2022

Study and Guideline Selection

We independently screened titles and abstracts and reached agreement on exclusion through
discussion. We performed dual full-text review for any study not excluded by review of title and
abstract (Appendix H lists the excluded studies at full-text review, with reasons). For studies on
which we did not agree after initial full-text review, we discussed each study and came to
consensus. Any remaining disagreements were settled by a third independent researcher.

Data Abstraction and Quality Assessment

We used standardized procedures to extract relevant data from each of the included trials and
fully cross-checked all entered data for accuracy.

We evaluated each eligible study for methodological risk-of-bias (Appendix B) and held
discussions to reach agreement on these assessments. Any remaining disagreement was settled
by a third independent researcher. Each trial was assessed using Center instruments adapted
from national and international standards and assessments for risk-of-bias.*?%¢ A rating of high,
moderate, or low risk-of-bias was assigned to each study based on adherence to recommended
methods and the potential for internal and external biases. The risk-of-bias criteria for the
included study types are shown in Appendix D.

We evaluated the methodological quality of eligible clinical practice guidelines. Any remaining
disagreement among these assessments was settled by a third independent researcher. The
methodological quality of clinical practice guidelines was rated as good, fair, or poor. The
assessment criteria for the methodological quality of the clinical practice guidelines are shown in
Appendix B.
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We assigned selected outcomes a summary judgment for the overall quality of evidence
(Appendix E) using the system developed by the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) Working Group.'”'® The outcomes of overall survival,
progression, disease control, quality of life, and toxicity were selected from measures of
effectiveness and safety. Specific measures from general domains of interest were selected in a
post hoc manner based on the outcomes available from the included studies.

Our searches and reference checking, including from public comments and peer review, returned
a total of 3,982 records. We found no additional studies, beyond those identified in electronic
databases and reference list checking, through Google and gray literature searches. After
duplicate studies were removed, 2,536 records remained (Figure 2. PRISMA Flow Study
Diagram). Of these, 644 required full-text review to determine eligibility. In total, 12 RCTs (in 21
publications) and 115 NRSs (in 131 publications) met the inclusion criteria for KQs 1, 2, 3, and 4.
In addition, a further 6 economic- or cost-focused studies met the inclusion criteria for KQ 4.

Based on the studies included in this review, we conclude that SBRT:

e May be similarly or more effective than other options for individuals with localized prostate
cancer (very low to moderate certainty of evidence [CoE], based on 3 RCTs and 7
comparative NRSs);

e May be similarly or more effective than radiation therapy for inoperable stage Il non-small
cell lung cancer (NSCLC; low CoE, based on 1 comparative NRS) or in combination with
pembrolizumab than pembrolizumab alone for advanced NSCLC (low to moderate CoE,
based on 1 RCT). SBRT also appears to be similarly or more effective than conventional
radiation therapy (cRT) for people with lung metastases (very low to low CoE, based on 4
comparative NRSs) or large cell neuroendocrine carcinoma (LCNEC) of the lung (low CoE,
based on 2 comparative NRSs). In general, surgery appears to be more effective than SBRT
for resectable lung cancer (very low to low CoE, based on 10 comparative NRSs);

e In combination with nivolumab and ipilimumab, may be as effective as nivolumab and
ipilimumab for Merkel cell carcinoma (low CoE, based on 1 RCT);

e May be less effective than ablation (radiofrequency ablation [RFA], microwave, or
cryoablation) or surgery for stage 1 renal cell carcinoma (low CoE, based on 1 comparative
NRS);

e May be more effective than chemotherapy or intensity-modulated radiation therapy for
unresected pancreatic cancer (low CoE, based on 1 comparative NRS);

e May be more effective than conventional RT for pancreatic cancer (low CoE, based on 1
comparative NRS);

e May be similarly effective to brachytherapy, when used as a boost treatment after cRT for
early-stage oropharyngeal cancer (low CoE, based on 1 comparative NRS);

e May be less effective than charged particle RT for recurrent or metastatic head and neck
cancer, but similar in effectiveness to intensity-modulated RT (IMRT) and conformal RT (low
to moderate CoE, based on 1 RCT and 3 comparative NRSs);
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e May be as effective as RFA for early-stage liver cancer; however, results were mixed (very
low to low CoE, based on 4 comparative NRSs);

e Alone, or in combination with transarterial chemoembolization (TACE), may be as effective as
RFA or TACE alone for small liver cancers (very low to low CoE, based on 4 comparative
NRSs) and for unresectable liver cancer (low CoE, based on 8 comparative NRSs);

e May be more effective than sorafenib for advanced liver cancer (very low to low CoE, based
on 1 comparative NRS);

e May be similarly or more effective than other options (RFA, TACE, high-intensity focused
ultrasound [HIFU]) when used as a bridging therapy for people on the waiting list for liver
transplantation due to liver cancer (very low to low CoE, based on 2 comparative NRSs);

e May be more effective than sorafenib for advanced liver cancer (very low to low CoE, based
on 1 comparative NRS);

e May be more effective than transarterial radioembolization (TARE) for unresectable
intrahepatic cholangiocarcinoma (low CoE, based on 1 comparative NRS);

e Appears to be more effective than standard of care or observation for oligometastatic cancer
(low to moderate CoE, based on 3 RCTs); however, for oligometastatic prostate cancer,
elective nodal radiation therapy may be more effective than SBRT (very low to low CoE,
based on 2 comparative NRSs); and

e May be as effective as multifraction RT for painful bone metastases (moderate CoE, based on
1 RCT).

No comparative studies were identified on the use of SBRT for adrenal cancer or large tumors.
Few studies reported on clinical subgroups of interest, but there was some indication that
specific populations (by cancer site) may be more likely to benefit from SBRT compared with
other populations. However, subgroups varied by cancer type and treatment site and were often
only reported in single studies.

Overall, SBRT was not associated with significantly higher rates of toxicity than other treatment
options. The types of toxicity varied by treatment site and reports of grade 4 and 5 toxicities
were rare.

FDA-reported Harms for Stereotactic Body Radiation Therapy

We also searched the U.S. FDA MAUDE database from the past 5 years and the Medical Device
Recall reports (Appendix F). We found 618 entries in the MAUDE database, including voluntary,
user facility, distributor, and manufacturer reports of adverse events relating to SBRT use in the
past 5 years. We were not able to analyze the reports by cancer site, but the types of adverse
events appeared similar to those reported in our eligible studies, as device failures and process
errors.

Key Question 3

We did not identify any additional studies reporting on the effectiveness or harms of SBRT by
subgroup, but do report on relevant subgroup findings by cancer site in the main body of the
report. Because of the heterogeneity across the cancer sites and relevant groups, we were not
able to identify any specific groups who were more likely to benefit from SBRT in general.
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Key Question 4

While the economic literature was sparse, SBRT appears to be:

e Possibly cost-effective for oligometastatic hormone-resistant prostate cancer (low CoE,
based on 1 economic modeling study)

e Lower in costs than IMRT for prostate cancer (very low CoE, based on 1 comparative NRS);

e Cost-ineffective when compared with maintenance therapy for oligometastatic lung cancer
(moderate CoE, based on 1 economic modeling study);

e Higher in costs than cRT or chemotherapy for pancreatic cancer (very low CoE, based on 1
comparative NRS);

e Cost-ineffective as reirradiation when compared with other salvage therapies, including
IMRT with chemotherapy, for head and neck cancer (moderate CoE, based on 1 economic
modeling study);

e Cost-ineffective when compared with RFA for liver cancer (low CoE, based on 1 economic
modeling study);

e Cost-effective when compared with standard of care for oligometastatic cancer (moderate
CoE, based on 2 economic modeling studies); and

e More expensive than EBRT and IMRT for bone cancer.

Summary

The use of SBRT for many cancers remains unsupported with limited or no comparative evidence
of effectiveness. However, evidence shows SBRT has the potential to be an effective option
when compared with cRT for other cancer sites. When compared with other forms of RT, the
results for SBRT are mixed, depending on the cancer site and the specific type of RT. For some
cancers, such as oligometastatic cancer, SBRT may also have the potential to be cost-effective
when compared with other options.

Clinical Practice Guidelines

Recommendations on the use of SBRT varied in the approach, with some guidelines being more
supportive depending on the cancer site. Guidelines often noted the limited evidence base, but
also highlighted that SBRT may be preferred by patients because of fewer treatment fractions
and its favorable safety profile.

Selected Payer Coverage Determinations
Payer policies varied in coverage decisions for SBRT.

Ongoing Studies
We identified 47 ongoing studies, including studies in populations such as people with breast
cancer, in which we did not identify any eligible studies for this updated review.

Conclusions

Findings

The use of SBRT for many cancers remains unsupported with limited or no comparative evidence
of effectiveness. However, evidence shows SBRT has the potential to be an effective option
when compared with cRT for other cancer sites. When compared with other forms of RT, the
results for SBRT are mixed, depending on the cancer site and specific type of RT. Some

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 8



guidelines are more supportive of the use of SBRT, but most note the limited evidence base, and
highlight it may be preferred by patients because of fewer treatment fractions with a favorable
safety profile.

FDA-reported Harms

SBRT appears to be a safe form of RT and adverse events reflect those reported in published
studies, but also include device failures and process issues, such as placement errors.

Clinical Practice Guidelines and Coverage Policies

Recommendations on the use of SBRT and payer policies varied in approach, with some
guidelines or policies being more supportive of the use of SBRT depending on the cancer site.
Guidelines and payer policies often noted the limited evidence base, but also highlight that SBRT
may be preferred by patients because of fewer treatment fractions and its favorable safety
profile.

Summary

The use of SBRT for many cancers remains unsupported with limited or no comparative evidence
of effectiveness. However, evidence shows SBRT has the potential to be an effective option
when compared with cRT for other cancer sites. When compared with other forms of RT, the
results for SBRT are mixed, depending on the cancer site and the specific type of RT. Some
guidelines are more supportive of the use of SBRT, but most note the limited evidence base, and
highlight it may be preferred by patients because of fewer treatment fractions and the favorable
safety profile of SBRT when compared with other treatment options.
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Technical Report
Background
Technology of Interest

Radiation therapy is a cancer treatment that uses high-energy X-ray or other particles to destroy
cancer cells.! A radiation therapy regimen, or schedule, usually consists of a specific number of
treatments given over a set time period, and can be used to treat different types of cancer.!
Radiation therapy also can be used in combination with other cancer treatments, such as
chemotherapy or surgery.?

The most common type of radiation therapy is external-beam radiation therapy (EBRT), which
delivers radiation from outside the body.! The different types of external-beam radiation therapy
1.

e 3-dimensional conformal radiation therapy (3D-CRT)

e Intensity modulated radiation therapy (IMRT)

e Proton beam therapy

e Image-guided radiation therapy (IGRT

e Stereotactic body radiation therapy (SBRT)

Treatment by SBRT is defined as an extracranial stereotactic ablative treatment (which can
include the spine) typically delivered in 1 to 5 fractions, and is also referred to as stereotactic
ablative radiotherapy (SABR).? Clinical indications for SBRT can be as primary treatment for
selected early-stage cancers, as treatment for discrete tumors in patients with oligometastatic
disease, for selected benign neoplasms in or near the central nervous system (CNS), or in
recurrent cancer within previously irradiated regions.?

Other radiation-based therapies include implanted internal radiation therapy (or brachytherapy),
intraoperative radiation therapy (IORT), systemic radiation therapy, radioimmunotherapy, and
the use of radiosensitizers or radioprotectors.!

Clinical Need and Target Populations

In 2019, a total of 1,752,735 new invasive cancer cases were reported in the US: 863,830
among females and 888,905 among males.'? For all cancers combined, the incidence rate was
439 per 100,000 standard population overall.’” While cancer affects people of all ages, races,
ethnicities, and sexes, it does not affect all groups equally.'” Differences in genetics, healthy
choices, environmental exposures, and other factors can lead to differences in risk among groups
of people.’” For most cancers, increasing age is the most important risk factor, with around 58%
of cancers occurring in adults aged 65 years or older.?

Policy Context

The use of SBRT for various cancers is increasing in the US®?>; however, its effectiveness and
safety in routine clinical practice for most cancers are unclear.

In 2012 the Washington State HTCC commissioned an evidence review on the effectiveness of
stereotactic radiosurgery (SRS) and SBRT for treating various cancers.® On March 22, 2013, using
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that evidence review to guide decision making, the committee adopted the following coverage
determination’:
e SRS for central nervous system (CNS) primary and metastatic tumors is a covered benefit for
adults and children when the following criteria are met:
o Patient functional status score (i.e., Karnofsky score) is greater than or equal to 50; and
o Evaluation includes multidisciplinary team analysis (e.g., tumor board), including surgical
input.
e SBRT is covered for adults and children for the following conditions when the following
criteria are met:
o For cancers of spine/paraspinal structures; or
o For inoperable non-small cell lung cancer (NSCLC), stage 1; and
o Evaluation includes multidisciplinary team analysis, including surgical input.
e All other indications are noncovered.

The Washington (WA) Health Technology Assessment (HTA) program contracted with the
Center for Evidence-based Policy (Center) in 2016 and 2018 to conduct updated evidence
searches on this topic and produce briefs on the included eligible studies to help determine
whether the previous coverage policy decision should be reviewed. The Center completed these
evidence updates in January 2017° and January 2019.1° Based on the evidence updates,
Washington State Health Care Authority did not find sufficient evidence to commission an
updated full review on the topic at either time point. A third evidence update was commissioned
in October 2021, and was based on a search for studies published since the 2019 evidence
update report.!* The evidence update summarizes the findings of all relevant studies published
since the 2012 full evidence review.!

This topic was selected because of medium-level concerns about the safety and efficacy of SBRT
and high-level concern about costs. This topic was selected for re-review based on new evidence
that could prompt potential coverage policy changes. This updated evidence review will help
inform Washington's independent Health Technology Clinical Committee as the committee
determines coverage regarding SBRT in adults and children for noncovered indications.

Washington State Utilization and Cost Data
Population

Administrative claims and encounter data for stereotactic body radiation therapy (SBRT) from
the following Washington State health programs were assessed: Public Employees Benefit Board
(PEBB) and School Employees Benefit Board (SEBB) Uniform Medical Plan (UMP), Medicaid
managed care (MC) and fee-for-service (FFS), and the Department of Labor and Industries (L&)
Workers' Compensation Plan.

The assessment includes final paid and adjudicated claims and encounters for all ages. Denied
claims or rejected encounters are excluded. Individuals dually eligible for Medicare and Medicaid
are excluded from the Medicaid program analysis. The PEBB/SEBB UMP experience includes
claims for non-Medicare services.
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SBRT Procedures

The assessment includes only procedures and services specific to SBRT with a date of service
between January 1, 2018, and December 31, 2021.

Claims and encounters with qualifying procedures or services according to current procedural
terminology (CPT) codes during the period were extracted for analysis. Qualifying CPT codes
included 77373 and 77435.

Copyright Notice

CPT codes, descriptions and other data only are copyright 2020 American Medical Association. All
Rights Reserved. Applicable FARS/HHSARS apply.

Disclaimer

Fee schedules, relative value units, conversion factors and/or related components aren’t assigned by
the AMA, aren't part of CPT, and the AMA isn’t recommending their use. The AMA doesn’t directly or
indirectly practice medicine or dispense medical services. The AMA assumes no liability for data
contained or not contained herein.

Table 1. Utilization of SBRT and related procedures and services, by state health program
(2018-2021)

Medicaid Total (unique)

Fee for service (FFS)

Individuals with at | NR NR NR NR NR
least 1 SBRT-
related
procedure/service
Managed care (MC)
Individuals with at 114 143 120 142 487
least 1 SBRT-
related
procedure/service
Female, count 60 75 58 90 263
Male, count 52 65 62 50 217
Number of 601 830 624 716 2,771
encounters with
SBRT

Average 5 6 5 5 6
encounters with
SBRT/individual
Amount paid, SBRT | $429,007 $647,794 $463,278 $473,480 $2,013,559
Average payments | $3,865 $4,594 $3,893 $3,788 $4,321

per individual
Amount paid, SBRT | $692,542 $1,009,275 $705,186 $807,368 $3,214,371
and related
procedures
Public Employees Benefit Board/School Employees Benefit Board Uniform Medical Plan (PEBB/SEBB
UMP)

Individuals with at 68 91 97 83 300
least one SBRT-
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Medicaid 2018 2019 2020 2021 Total (unique)
related

procedure/service

Female, count 32 41 56 45 158

Male, count 36 50 41 38 142
Number of 374 513 550 490 1,927
encounters with

SBRT

Average 6 6 6 6 6
encounters with

SBRT/individual

Amount paid, SBRT | $371,059 $575,652 $733,264 $434,717 $2,114,691
Average payments | $5,457 $6,468 $8,058 $5,573 $7,343

per individual

Amount paid, SBRT | $471,609 $673,126 $952,727 $568,125 $2,665,587
and related

procedures

Washington State Department of Labor and Industries (L&)

Individuals with at | NR NR NR NR NR

least 1 SBRT-

related

procedure/service

Female, count NR NR NR NR NR

Male, count NR NR NR NR NR
Number of NR 12 10 NR 30
encounters with

SBRT

Average NR NR NR NR NR
encounters with

SBRT/individual

Amount paid, SBRT | $12,220 $14,621 $19,560 $6,030 $52,431
Average payments | NR NR NR NR NR

per individual

Amount paid, SBRT | $53,367 $49,802 $175,177 $12,061 $290,407
and related

procedures

Washington State - Combined Medicaid & PEBB/SEBB UMP

Individuals with at | 182 234 217 225 787

least 1 SBRT-

related

procedure/service

Female, count 92 116 114 135 421

Male, count 88 115 103 88 359
Number of 975 1,343 1,174 1,206 4,698
encounters with

SBRT

Amount paid, SBRT | $800,066 $1,223,446 $1,196,542 $908,197 $4,128,250
Amount paid, SBRT | $1,164,151 $1,682,401 $1,657,914 $1,375,493 $5,879,959
and related

procedures

Use of Stereotactic Body Radiation Therapy: Final Evidence Report

13



Note. Claimant sex was not always reported. Annual members for Medicaid excludes members who are dually
eligible for Medicaid and Medicare. Amount paid reflects all claims submitted with the procedure code for the
same date of service, and includes professional, facility, and ancillary claims (such as durable medical equipment).
Managed care amount paid reflects an estimate of the amount paid for the procedure. UMP data does not
reflect patient cost share. Individuals who had a procedure in more than 1 year are only counted once in the
“Total” summary. Amounts paid of $0 were excluded from amount paid table value calculations.

Abbreviations. NR = not reported; small numbers suppressed to protect patient privacy.

Table 2. Demographics of Medicaid & UMP beneficiaries with at least 1 SBRT procedure,
SFY 2018-2021

Age

18-64 years

65 years and above
Total

Total individuals (count)

539
247
786

Table 3. SBRT breakdown by cancer type

Cancer Total individuals/encounters

Breast
Prostate

Lung
Melanoma
Renal
Pancreatic
Head and neck
Liver
Oligometastatic
Adrenal

Bone

23/67
50/206
225/804
NR/12
15/63
11/37
NR
35/113
255/771
NR

NR

Data notes: NR = not reported; small numbers suppressed to protect patient privacy. ICD-10 category codes
included: Breast - C50; Prostate - Cé1; Lung - C34; Melanoma - C43; Renal - Cé4; Pancreatic - C25; Head

and neck - C76; Liver - C22; Oligometastatic - C79 & C80; Adrenal -

C74; Bone - C40 & C41.

Table 4. Codes and cost by HCPCS/CPT code (maximum allowable), by state health program
and setting

Medicaid FES lsl

77373 Stereotactic body radiation therapy,
treatment delivery, per fraction to 1 or

more lesions, including image guidance,

entire course not to exceed 5 fractions
Stereotactic body radiation therapy,
treatment management, per treatment
course, to 1 or more lesions, w/ image
guidance, max 5 fractions

77435

Nonfacility Facility = Nonfacility Facility

$692.98 $692.98 $2,102.93  $2,102.93

$367.87 $367.87 $1,082.15 $1,082.15

Notes. Medicaid FFS from October 1, 2021, Physician-Related Services Fee Schedule (accessed January 18,
2023; web page). L&l from 2021 provider fee schedule (accessed January 18, 2023). PEBB/UMP fees are
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confidential and not publicly available (proprietary).
Copyright Statement: CPT only copyright 2020 American Medical Association. All rights reserved.

Methods

This evidence review is based on the final key questions (KQs) published on September 21,
2022.8 The draft KQs were available for public comment from July 27 to August 12, 2022, and
appropriate revisions were made to the KQs based on the comments and responses. The draft
report was available for public comment between February 16 and March 16, 2023; no
comments were received. The draft report was also peer-reviewed by subject matter experts,
with appropriate revisions reflected in this final report. The PICO statement (population,
intervention, comparator, outcome), along with the setting, study design, and publication factors
that guided development of the KQs and study selection are presented in Table 5.

Key Questions

KQ1. What is the evidence of effectiveness for SBRT for patients with cancers not currently
covered (CNS cancers and inoperable stage 1 NSCLC)?

KQ2. What are the harms of SBRT in patients with included cancers?
KQ3. What is the evidence that SBRT have differential efficacy or harms in subpopulations,

including:

a. Sex

b. Age

c. Site and type of cancer

d. Stage and grade of cancer

e. Setting, provider characteristics, equipment, quality assurance standards and

procedures

KQ4. What is the evidence of cost and cost-effectiveness of SBRT?
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Analytic Framework

Population

Adults and children with cancers
other than those with inoperable
stage 1 NSCLC or CNS cancer

KQ3

A

Subgroups
e Sex

Age

Site and type of cancer
Stage and grade of cancer
Setting, provider
characteristics, equipment,
quality assurance standards

Figure 1. Analytic Framework

Intervention
Stereotactic body radiation therapy

>

KQs1 and

KQs2 and 3

\/

Outcomes
e Effectiveness
o Survival rate
o Duration of symptom-free
remission
o Quality of life
¢ Harms, including radiation
exposure and complications
e Cost

KQ4

\J
KQ4

Outcome
e Economic outcomes,
including cost-effectiveness
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Eligible Studies

Table 5 summarizes the study inclusion and exclusion criteria.

Table 5. Key Study Inclusion and Exclusion Criteria for Stereotactic Body Radiation Therapy

Study
Component

Populations

Inclusion

« Adults and children with non-CNS and
NSCLC (inoperable, stage 1)
malignancies where treatment by
radiation therapy is appropriate

Exclusion

« Studies in people with noncancer
conditions (e.g., trigeminal neuralgia)

Interventions

« SBRT, with devices such as Gamma
Knife, CyberKnife, TomoTherapy,
delivered in 10 or fewer fractions

« Treatments delivered in 11 or more
fractions

« Interventions used for treatment
planning or treatment delivery
assessment only

Comparators | « Conventional (conformal) EBRT o Comparators other than those stated
o Other forms of radiation (e.g.,
brachytherapy)
o Chemotherapy
« Surgery
o No treatment
Outcomes « Effectiveness « Studies that do not report outcomes of
o Survival rate interest
o Duration of symptom-free remission « Data for treatment planning (e.g., dosing)
o Quality of life or treatment delivery (e.g., accuracy)
« Harms, including radiation exposure and | « Economic outcomes from studies
complications performed in non-US countries
¢ Cost o Economic outcomes from studies
« Cost-effectiveness performed in the US and published more
than 5 years ago
Timing « Any point in the treatment pathway « None stated
Setting « Any outpatient or inpatient clinical « Emergency use settings

setting in countries categorized as very
high on the UN Human Development
Index?°

« Nonclinical settings (e.g., studies in
healthy volunteers, animal models of
disease)

« Countries categorized other than very
high on the UN Human Development
Index?°

Study Design

« For KQ1, KQ2, and KQ3
o Comparative study designs
(prospective, retrospective, and
randomized or controlled clinical
trials)
o For KQ2
o Comparative study designs
o Noncomparative study designs (= 100
participants)
o For KQ4
o Comparative cost data and relevant
economic evaluations
o Cost-effectiveness analyses
o Economic simulation modeling studies

« Abstracts, conference proceedings,
posters, editorials, letters

« Studies without a comparator (unless for
harms only)

« Proof-of-principle studies (e.g.,
technology development or technique
modification)

« Studies without extractable data
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Study

Inclusion Exclusion
Component
Sample Size o Minimum sample size of 50 participants | « Studies that do not meet the minimum
for comparative study designs sample size
o Minimum sample size of 100
participants for noncomparative study
designs
Publication « Published, peer-reviewed, English- « Studies reported only as abstracts that

language articles do not allow study characteristics to be
determined

« Studies that cannot be located

« Duplicate publications of the same study
that do not report different outcomes or
follow-up times, or single site reports
from published multicenter studies

« Studies published in languages other

than English

Abbreviations. CNS: central nervous system; EBRT: external beam radiation therapy; KQ: key question; NSCLC:
non-small cell lung cancer; SBRT: stereotactic body radiation therapy; UN: United Nations.

Data Sources and Searches

For this update, we identified all included studies from the previous report and the evidence

updates,®?"1! and all references suggested during the public comment period. We excluded any

studies in populations with covered indications and re-screened the remaining studies against

our inclusion and exclusion criteria for this update. We also conducted searches of the peer-

reviewed published literature using multiple electronic databases. The time periods for searches

were:

e Ovid MEDLINE All: from 1946 to October 21, 2022

e Cochrane Library databases (Cochrane Database of Systematic Reviews and Cochrane
Central Register of Controlled Trials): from database inception to October 31, 2022

Because of the size of the evidence base, we prioritized studies meeting indexing criteria for
RCTs and comparative studies. Randomized controlled trials (RCTs) and systematic reviews (with
and without meta-analyses) and health technology assessments that included RCTs were
considered for KQs 1 to 4. Nonrandomized comparative studies and nonrandomized studies
without a comparator from large, multicenter, national, and international registries were
considered for KQs 1 and 3 and for the harm-related aspects of KQs 2 and 3 if evidence for the
intervention was included in KQ 1. For KQ 4, we also considered cost-effectiveness studies and
other comparative economic evaluations reporting economic outcomes.

We also screened reference lists of relevant studies and used lateral search functions, such as
related articles and cited by. We searched a range of sources, including guideline repositories and
organizational websites for systematic reviews and clinical practice guidelines using the same
search terms outlined for the evidence search. The database search strategies and list of
guideline sources is shown in Appendix A.

Using Google, we conducted a general internet search for appropriate published studies and
relevant gray literature. Because of the limited reporting of harms in published studies, we also
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conducted a search of the US FDA Manufacturer and User Facility Device Experience database
(MAUDE) for SBRT. We searched for reports posted through December 2022 and the
searchable database contains reports from the past 5 years. A search was also conducted of the
FDA database of Medical Device Recalls, from its inception in 2002 through January 20, 2022.
Findings from these searches are described in the relevant sections, and a detailed table of
database reports is in Appendix F. We also searched the Medicare Coverage Database for
National Coverage Determinations and Local Coverage Determinations located on the CMS’s
website for literature relevant to the state of Washington. We searched the Aetna, Cigna, and
Regence websites for private payer coverage policies. We also searched key sources for relevant
clinical practice guidelines published in the past 5 years.

To identify relevant ongoing clinical trials, in December 2022 we searched the online database of
ClinicalTrials.gov maintained by the National Library of Medicine at the National Institutes of
Health for terms related to stereotactic. The information in this database was listed by the
sponsor or principal investigator of each study. Studies are generally registered in the database
when started and information is updated as the study progresses.

We independently screened titles and abstracts and reached agreement on exclusion through
discussions. We performed dual full-text review for any study not excluded by review of title and
abstract (Appendix H lists the excluded studies at full-text review, with reasons). For studies on
which we did not agree after initial full-text review, we discussed each study and came to
consensus. Any remaining disagreements were settled by a third independent researcher.
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Figure 2. PRISMA Flow Study Diagram
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Data Abstraction and Quality Assessment
We used standardized procedures to extract relevant data from each of the included trials and
fully cross-checked all entered data for accuracy.

We evaluated each eligible study for methodological risk-of-bias (Appendix D) and held
discussions to reach agreement on these assessments. Any remaining disagreement was settled
by a third independent researcher. Each trial was assessed using Center instruments adapted
from national and international standards and assessments for risk-of-bias.'?1¢ A rating of high,
moderate, or low risk-of-bias was assigned to each study based on adherence to recommended
methods and the potential for internal and external biases. The risk-of-bias criteria for the study
types are shown in Appendix B.

We evaluated the methodological quality of eligible clinical practice guidelines. Any remaining
disagreement among these assessments was settled by a third independent researcher. The
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methodological quality of clinical practice guidelines was rated as good, fair, or poor. The
assessment criteria for the methodological quality of the clinical practice guidelines are shown in
Appendix B.

Data Analysis and Synthesis

We assigned selected outcomes a summary judgment for the overall quality of evidence
(Appendix E) using the system developed by the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) Working Group.'”'® The outcomes of overall survival,
progression, disease control, quality of life, and toxicity were selected from measures of
effectiveness and safety. Specific measures from general domains of interest were selected in a
post-hoc manner based on the outcomes available from the included studies.

The GRADE system?® defines the overall quality of a body of evidence for an outcome in the

following manner:

e High: Raters are very confident that the estimate of the effect of the intervention on the
outcome lies close to the true effect. Typical sets of studies are RCTs with few or no
limitations, and the effect estimate is likely stable.

e Moderate: Raters are moderately confident in the estimate of the effect of the intervention
on the outcome. The true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is different. Typical sets of studies include RCTs with some limitations or
well-performed nonrandomized studies (NRSs) with additional strengths that guard against
potential bias and have large estimates of effects.

e Low: Raters have little confidence in the estimate of the effect of the intervention on the
outcome. The true effect may be substantially different from the estimate of the effect.
Typical sets of studies include RCTs with serious limitations or nonrandomized studies
without special strengths.

e Very low: Raters have no confidence in the estimate of the effect of the intervention on the
outcome. The true effect is likely to be substantially different from the estimate of the effect.
Typical sets of studies include NRSs with serious limitations or inconsistent results across
studies.

e Not applicable: Researchers did not identify any eligible articles.

Common Outcome Measures Reported in the Included Studies

In 2018, the US Food and Drug Administration (FDA) issued guidance on clinical trial endpoints
for the approval and cancer drugs and biologics.?! As part of the guidance, the FDA outlined the
advantages and disadvantages of the key cancer outcomes measures (Table 6). The advantages
and disadvantages of each outcome measure should be considered when assessing the impact of
new studies on the existing coverage decision.

Table 6. Advantages and Disadvantages of Key Cancer Outcome Measures??

Outcome Measure Advantages Disadvantages
Overall survival (OS) « Easily and precisely measured « May be affected by switch-over of
« Generally based on objective control to treatment or subsequent
and quantitative assessment therapies

« Needs longer follow-up
« Includes noncancer deaths
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Outcome Measure

Disease-free survival,
event-free survival

Advantages

« Generally assessed earlier and
with smaller sample size
compared with survival studies
Generally based on objective
and quantitative assessment

Disadvantages

« Potentially subject to assessment bias,
particularly in open-label studies

« Definitions vary among studies

« Balanced timing of assessments among
treatment arms is critical

« Includes noncancer deaths

Progression-free
survival (PFS), time to
progression

Generally assessed earlier and
with smaller sample size
compared with survival studies
« Measurement of stable disease
included

Generally based on objective
and quantitative assessment

« Potentially subject to assessment bias,
particularly in open-label studies

« Definitions vary among studies

« Frequent radiological or other
assessments

« Balanced timing of assessments among
treatment arms is critical

« May not always correlate with survival

Objective response
rate (ORR)

Generally assessed earlier and
with smaller sample size
compared with survival studies
Effect on tumor attributable to
drug(s) or other treatment, not
natural history

Generally based on objective
and guantitative assessment

« Definitions vary among studies

« Frequent radiological or other
assessments

« May not always correlate with survival

Complete response
rate (CRR)

Generally assessed earlier and
with smaller sample size
compared with survival studies
Effect on tumor attributable to
drug(s) or other treatment, not
natural history

Generally based on objective
and quantitative assessment

« Definitions vary among studies

« Frequent radiological or other
assessments

« May not always correlate with survival

Source. Adapted from the US FDA guidance for industry on cancer approval endpoints.?!

Evidence Summary

Our searches returned a total of 3,834 records. We also checked the reference lists of relevant
systematic reviews and checked references submitted during the public comment period on the
key questions and peer review.

We found 148 additional studies, beyond those identified in electronic databases, through
Google and gray literature searches and reference checking. After duplicate studies were
removed, 2,536 records remained (Figure 2. PRISMA Flow Study Diagram). Of these, 644
required full-text review to determine eligibility. In total, 12 RCTs (in 21 publications) and 115
NRSs (in 131 publications) met the inclusion criteria for KQs 1, 2, 3, and 4. In addition, a further 7
economic- or cost-focused studies met the inclusion criteria for KQ 4.

We also searched relevant systematic reviews and other structured reviews to identify any

further studies.?272
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Key Questions 1 and 2

Breast Cancer

History

No eligible studies on the use of SBRT in breast cancer were included in the 2012 report.®

Study Characteristics

We did not identify any eligible studies for the use of SBRT in breast cancer in this updated
evidence review.

Prostate Cancer
History

In the 2012 report presented to the HTCC,¢ the overall strength of evidence was assessed as
very low for harms, based on 4 case series.”>’¢ No comparative studies on the effectiveness of
SBRT in this population were identified.®

Study Characteristics

We identified 4 RCTs, reported in 6 publications, evaluating the use of SBRT for localized
prostate cancer (Table 7).”7-82 Each of the RCTs included men with localized prostate cancer at
different levels of risk.””-8 All of the RCTs included men with localized prostate cancer at
different levels of risk.”’8% We assessed each of the 4 RCTs as being at moderate risk-of-bias
because of a lack of blinding and in some studies, methods of analysis, including per protocol
analyses.””-80

We also identified another 14 comparative studies, reported in 16 publications, on the use of
SBRT for prostate cancer (Table 7).8378 The majority of the studies included men with localized
cancer, with only 2 not reporting any specific limitations on the stage or risk group of the
prostate cancer as inclusion criteria.2378 We assessed 5 of the studies to be at low risk-of-bias as
these were complex analytic studies using data from large, national databases,372-94%8 5 at high
risk-of-bias because of the potential for confounding,®>-887 and the remaining studies were at
moderate risk-of-bias because although confounding had been addressed, there remained the
possibility of differences between the patient populations.87-919¢
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Citation
Setting

NCT or Other Trial
ID or Study Name

Duration
Risk-of-bias

Randomized controlled trials

Patient Characteristics

Intervention

Table 7. Summary Study Characteristics of RCTs and Comparative Studies in Prostate Cancer

Comparator(s)

Brand et al,
20197781

37 centers in the
UK, Ireland, and
Canada

Followed up
to 24 months

Moderate risk-
of-bias

Total N = 874 men with low- to
intermediate-risk localized
prostate cancer, comprising 433
in the SBRT group and 441 in the
control group

« SBRT
©36.25 Gy in 5 fractions over 1
to 2 weeks (i.e., daily or
alternate days, at center
discretion), with an additional
secondary CTV dose target of

o cRT or moderately
hypofractionated radiotherapy
o PTV dose was 78 Gy in 39

daily fractions or, following an
approved protocol
amendment, 62 Gy in 20 daily

NCT01584258 40 Gy fractions
PACE-B
Kwan et al., At least 6 Total N = 80 men with « SBRT « Moderate hypofractionation RT
202280 months intermediate- to high-risk 0 36.25 Gy in 5 fractions o 70 Gy in 28 fractions 5 times
L . | localized prostate cancer, weekly a week
2 sites in Canada CI\)/fIf)t;ji:ate risk comprising 42 in the SBRT group o ADT (6 months in o ADT (6 months in
NCT02594072 and 36 in the control group intermediate risk and 18 intermediate risk and 18
months in high-risk) by either months in high-risk) by either
ASSERT S . L .
luteinizing hormone-releasing luteinizing hormone-releasing
hormone agonists or hormone agonists or
antagonists antagonists
Lukka et al., Median Total N = 255 men with localized | « SBRT e UHRT
201878 follow-up of T1 to T2 stage prostate cancer, 0 36.25 Gy in 5 fractions of 051.6 Gy in 12 fractions of
3.8 years comprising 127 in the SBRT in 7.25 Gy 4.3 Gy

37 sites, including
academic centers,

Moderate risk-

the group and 128 in the UHRT
group

o More than 2 weeks

o More than 2.5 weeks

in the US and of-bias

Canada

NCT01434290

Widmark et al., Followed up Total N = 1,200 men with « SBRT o CRT

20197982 to 10 years intermediate-to-high-risk «42.7 Gy in 7 fractions o 78.0 Gy in 39 fractions

localized prostate cancer,

o 3 days over 2.4 weeks

o 5 days per week for 8 weeks
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Citation
Setting

NCT or Other Trial
ID or Study Name

12 centers in
Sweden and
Denmark

ISRCTN45905321
HYPO-RT-PC

Duration
Risk-of-bias

Moderate risk-
of-bias

Patient Characteristics

comprising 598 in the SBRT
group and 602 in the cRT group

Intervention

Comparator(s)

Comparative nonrandomized studies

Andruska et al.,
202283

National Cancer
Database (2004 to
2015)

NR

Retrospective,
database
analysis
(propensity-
matched)

Median
follow-up of
60 months

Low risk-of-
bias

Total N = 28,028 men with
unfavorable intermediate-risk
prostate cancer, comprising
1,428 in the SBRT group, 532 in
the moderately fractionated RT
group, and 25,856 in the cRT

« SBRT
0351t0 40 Gy in 5 or fewer
fractions

o Moderately fractionated RT
o 60 Gy or higher in 2.4 to
3.2Gy per fraction
o Biologically effective doses of
120 and higher
e CRT
©721t086.4Gyin 1.8to 2.0 Gy
per fraction

Glowacki et al,
20178

Prospective
study

Total N = 216 men with prostate
cancer (no further details),
comprising 109 in the SBRT

« SBRT
0 36.25 Gy in 5 fractions in 2
weeks

e CRT
o Total dose of 76 Gy in 2 Gy
fractions

Single center in Median .
Poland follow-up NR group and 107 in the cRT group
NR High risk-of-
bias

Halpern et al., Retrospective | Total N = 17,889 men with « SBRT « BT
20168¢ analysis localized prostate cancer for 1 o Based on ICD-9 and CPT-4 o IMRT

. year and 15,678 for 2-year codes o Proton beam
Surveillance, Followed-up ; X .
Epidemiology, and | for at least 1 outcomes; 237 in the SBRT o Combination

’ group, 4,136 in the BT group, o All based on ICD-9 and CPT-4

End Results year

Program (SEER)-

10,715 in the IMRT group, 363 in
the proton beam therapy group,

codes
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Citation
Setting

NCT or Other Trial
ID or Study Name

Medicare (2004 to
2011)

NR

Duration
Risk-of-bias

High risk-of-
bias

Patient Characteristics

and 2,438 in the combination
group

Intervention

Comparator(s)

Katz et al., 201287

Single academic

Retrospective
study

Total N = 339 men with localized
prostate cancer, comprising 216
in the SBRT group and 123 in the

« SBRT
035 or 36.25 Gy in 5 daily
fractions

« Surgery
o Radical retropubic
prostatectomy with nerve-

center in the US Followed up surgery group sparing at the surgeon’s
and 10 hospitals in | to 36 months A >
Spain o discretion
High risk-of-
NR bias
Lee et al., 201688 Prospective Total N = 69 men with low- and « SBRT e cRT

Single academic
center in Korea

NR

study

Median
follow-up of
53.6 months

High risk-of-
bias

intermediate-risk prostate cancer,
comprising 34 in the SBRT group
and 35 in the cRT group

0 36.25 Gy, delivered in 5
fractions

070.2t0 75.6 Gy in 39 to 42
fractions

Loblaw et al.,,
201787

4 centers in
Canada

NR

Retrospective
database
analysis
(propensity-
matched)

Median
follow-up of
5.07 years for
SBRT, 5.70 for
low dose BT,
and 6.97 for
EBRT

Total N = 673 men with low risk
localized prostate cancer,
comprising 151 in the SBRT
group, 458 in the BT group, and
64 in the EBRT group (364
included in the matched group)

o SBRT
035 Gy in 5 fractions

Low dose BT

ol-125

o monotherapy in 144 to
145 Gy

« EBRT

074t079.8Gyin 37to42
fractions
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Citation
Setting

NCT or Other Trial
ID or Study Name

Duration
Risk-of-bias

Moderate risk-
of-bias

Patient Characteristics

Intervention

Comparator(s)

Monaco et al., Retrospective | Total N = 309 men with low- to « SBRT « AS
2022%° analysis intermediate-risk prostate can, o 35 to 36.25 Gy fractions o PSA testing every 3 months
. . comprising 161 in the SBRT delivered in 5 consecutive o Annual multiparametric MRI
Single center in Followed-up . . . .
group and 148 in the AS group treatments over 5 days o Biopsy if PSA rise,
the US for up to 48 .
unfavorable genomics, or
months . -
NR disease progression on
Moderate risk- imaging
of-bias o Treatment based on patient
preference, Gleason score
increases, or increased tumor
volume
Oliai et al., Retrospective | Total N = 263 men with localized | « SBRT o IMRT
2016849195 propensity- prostate cancer, comprising 142 ©36.25 Gy in 5 fractions for o 75.6 Gy in 42 fractions for
. matched in the SBRT group and 121 in the most patients most patients
1 community analysis IMRT grou
hospital and 1 y group
academic center in | Median
the US follow-up of
34 months

NR

(SBRT) and 51
months (IMRT)

Moderate risk-
of-bias

Pan et al., 201872

MarketScan
Commercial
Claims and
Encounters
database (2008 to
2015)

Retrospective
(propensity-
matched)
database
analysis

Median
follow-up of

Total N = 12,128 men with
localized prostate cancer,
comprising 312 in the SBRT
group, 693 in the proton therapy
group, and 11,123 in the IMRT

group

o SBRT
o Median treatment fractions, 5
(IQR, 5 to 5)

« Proton therapy
o Median treatment fractions,
39 (IQR, 39 to 44)
o IMRT
o Median treatment fractions,
42 (IQR, 38 to 44)
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Citation
Setting

NCT or Other Trial
ID or Study Name

NR

Duration
Risk-of-bias

18 months for
SBRT, 23
months for
proton
therapy, and
23 months for
IMRT

Low risk-of-
bias

Patient Characteristics

Intervention

Comparator(s)

Patel et al., 202072

Retrospective

Total N = 41,355 men with

« SBRT

o cRT or moderate fractionation

Multicenter study
in the UK

NR

Median
follow-up of
60.1 months

comprising 43 in the SBRT group
and 142 in the BT group

National Cancer database unfavorable risk prostate cancer, oAt least 5 Gy in 5 fractions o At least 3 Gy per fraction with
Database (2004 to analysis comprising 558 in the SBRT a total dose of at least 60 Gy
2016) Median g:gzp and 40,797 in the EBRT
NR follow-up of group
74 months
Low risk-of-
bias
Ricco et al., 2017°4 | Retrospective | Total N = 5,430 men with « SBRT o IMRT
National Cancer database localized prostate cancer, 035 to 50 Gy o072 to 86.4 Gy
Database (2004 to analysis comprising 2,715 in the SBRT
2013) (propensity- group and 2,715 in the IMRT
matched) group
NR Low risk-of-
bias
Tsang et al., Retrospective | Total N = 185 men with low- and | « SBRT « BT
2021% study intermediate risk prostate cancer, ©36.25 Gy in 5 fractions 019 Gy in single dose or 26 Gy

o ADT for 6 months,
commencing 1-3 months
before RT, if T2c stage

in 2 fractions

o ADT for 6 months,
commencing 1-3 months
before RT, if T2c stage
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Citation
Setting

NCT or Other Trial
ID or Study Name

Duration
Risk-of-bias

Moderate risk-
of-bias

Patient Characteristics

Intervention

disease and either PSA > 10
or Gleason score of 7

Comparator(s)

disease and either PSA > 10
or Gleason score of 7

Werneburg et al.,

Retrospective,

Total N = 279 men with prostate

« SBRT

o Cryotherapy

Chronic
Conditions
Warehouse (2008
to 2011)

NR

comparative
database
analysis, with
matching

Followed up
to 24 months

Low risk-of-
bias

stage prostate cancer, comprising
1,335 in the SBRT group and
53,841 in the IMRT group

o Based on claim codes

201877 analysis cancer (no further details), o 5 consecutive treatments of o AS
. . comprising 82 in the SBRT group, 35 to 36.25 Gy fractions
Single academic Followed-up - . . .
center in the US for 4 years 129 in the cryotherapy group, o Delivered in a period of 5
and 68 in the AS group days
NR High risk-of-
bias
Yu et al., 2014%8 Retrospective, | Total N = 55,176 men with early- | « SBRT o IMRT

o Based on claim codes

Abbreviations. ADT: androgen deprivation therapy; AS: active surveillance; BT: brachytherapy; CPT: Current Procedural Terminology; cRT: conventional
radiation therapy; CTV: clinical target volume; EBRT: external beam radiation therapy; Gy: Gray; ICD: International Classification of Diseases; IMRT;

intensity-modulated radiation therapy; MRI: magnetic resonance imaging; NCT: US National Clinical Trial; NR: not reported; PSA: prostate-specific antigen;

PTV: planning target volume; RCT: randomized controlled trial; RT: radiation therapy; SABR: stereotactic ablative radiotherapy; SBRT: stereotactic body
radiation therapy; UHRT: ultrahypofractionated radiation therapy.
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In addition, we identified a further 18 noncomparative studies, reported in 26 publications,
describing the toxicities and adverse events associated with the use of SBRT for prostate cancer
(Table 8).97-124 All of the studies included men with localized prostate cancer.””-
102,104,105,108,109,111,114-118,120-123 \W e assessed each of the noncomparative studies at being at high
risk-of-bias because of the lack of a comparator.

Table 8. Summary Study Characteristics of Noncomparative Studies in Prostate Cancer

Citation

Setting
NCT or Other Trial ID
Bolzicco et al, 201377

1 academic center in Italy

NR

Study Design
and Duration
Risk-of-bias
Prospective
study

Median follow-
up of 36 months

High risk-of-bias

Patient
Characteristics

Total N = 100 men
with localized
prostate cancer

« SBRT

Description of
Intervention

235 Gy in 5 fractions of
7 Gy over consecutive
days

Davis et al., 201510t

RSSearch registry, including 27
sites and academic centers in
the US, Australia, and Turkey
(2006 to 2015)

NCT01885299

Retrospective
registry analysis

Median follow-
up of 20 months

High risk-of-bias

Total N = 437 men
with localized
prostate cancer

SBRT

019.5t029Gyin2to 3
fractions

235 Gy in 5 fractions

2 36.25 Gy in 5 fractions

237 Gy in 5 fractions

238 Gy in 4 fractions

Flushing Radiation 2006 to
2009109,110

Single center in the US
NR

Retrospective
(assumed) study

Up to 10 years
High risk-of-bias

Total N = 230 men
with early low-risk
prostate cancer

SBRT
©35t036.25Gyin 5
daily fractions

Flushing Radiation Winthrop
2006 to 2010 111-113

Single academic center in the US
NR

Prospective
study

Median follow-
up of 72 months

High risk-of-bias

Total N = 477 men
with localized low-
and intermediate-
risk prostate cancer

« SBRT

035 0r 36.25 Gy over 5
fractions, daily

Freeman et al., 2015102

Registry for Prostate Cancer
Radiosurgery (RPCR; 2010 to
2013)

NR

Prospective
analysis of a
patient registry

Followed up to 3
years

High risk-of-bias

Total N = 1,743
men with localized
prostate cancer

« SBRT

035t040Gyin4to5
fractions

o Boost following 45 to
50 Gy of EBRT

Fuller et al, 2018103.104

18 centers, including academic
and community centers, in the
us

NCTO0643617

Prospective
study

Median follow-
up of 5 years

High risk-of-bias

Total N = 259 men
with low- or
intermediate-risk
prostate cancer

« SBRT

© 38 Gy in 4 daily
fractions of 9.5 Gy per
fraction

o ADT not allowed
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Citation

Setting
NCT or Other Trial ID

Georgetown 2008 to
2011 100,106,107,124

Single academic center in the US

Study Design
and Duration
Risk-of-bias

Retrospective
study

Median follow-

Patient
Characteristics

Total N = 100 men
with localized
prostate cancer

Description of
Intervention

« SBRT
0350r36.25Gyin5
fractions

NR up of 2.3 years o Every other day
High risk-of-bias
Glowacki et al, 2015105 Prospective Total N =132 men | « SBRT

Single center in Poland

NR

study

Median follow-
up of 8.5 months

High risk-of-bias

with low- or
intermediate-risk
prostate cancer

036.25 Gy in 5 fractions

Johansson et al., 2019 108
Single center in Sweden
NR

Retrospective
study

Up to 10 years,
with a median
follow-up of 108
months

High risk-of-bias

Total N = 531 men
with localized
prostate cancer

« SBRT
o Boost of 20 Gy in 4
daily fractions
o Followed by photon
therapy (50 Gy in 2 Gy
fractions)

Koskela et al., 2017114

Not clear (assumed a single
center), based in Finland

Retrospective
study

Median follow-
up of 23 months

Total N = 218 men
with localized
prostate cancer

o SBRT
0350r36.25Gyin5
fractions of 7 or
7.25 Gy, respectively,

NR delivered on every
High risk-of-bias other day

Ma et al., 202211 Prospective Total N =100 men | « SBRT
study with localized o Median prostate bed

2 academic centers in the US
NCT03541850
SCIMITAR

Up to 6 months
(safety)

High risk-of-bias

prostate cancer
after radical
prostatectomy

dose, 32 Gy (range, 30
to 34)

o Median prostate bed
boost dose, 40 Gy
(range, 36 to 40)

Mantz, 2014116

Single center (assumed) in the
us

NR

Retrospective
(assumed) study

Followed up for
a minimum of 5
years

High risk-of-bias

Total N = 102 men
with low-risk
prostate cancer

« SBRT
040Gy in 5 fractions,
delivered every other
day

Meier et al., 2018117

21 centers in the US, including 1
academic center

NCT00643994

Prospective
study

Median follow-
up of 61 months

High risk-of-bias

Total N = 309 men
with low- and
intermediate-risk
prostate cancer

o SBRT
040 Gy in 5 fractions of
8 Gy
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Citation

Setting
NCT or Other Trial ID
Miszczyk et al., 2017118119

Single center in Poland

NR

Study Design
and Duration
Risk-of-bias
Retrospective
(assumed) study

Median follow-
up of 15 months

High risk-of-bias

Patient
Characteristics

Total N = 400 men
with low- and
intermediate-risk
prostate cancer

Description of
Intervention

« SBRT
o 7.25 Gy to a total of
36.25 Gy on every
other day over a
period of 9 days

Pasquier et al., 2019120

7 centers in France and ltaly,
including academic centers

NR

Retrospective
study

Median follow-
up of 29.2
months

High risk-of-bias

Total N = 100 men
with local prostate
cancer recurrence
after RT

« SBRT
036 Gy in 6 fractions
administered every
other day in most
patients

Paydar et al., 2016121

Single academic center in the US

Prospective
study

Followed up to 3

Total N = 103 men
with localized
prostate cancer

o SBRT
o35 0r 36.25 Gy
delivered in 5 fractions

academic centers
ACTRN12615000223538
PROMETHEUS

5 centers in Australia, including

Median follow-
up of 24 months

High risk-of-bias

risk prostate cancer

NR months (7 to.7.25 Gy per
fraction)
High risk-of-bias
Pryor et al., 2019122 Prospective Total N =135men | « SBRT
study with low- and high- 0219 to 20Gy in 2

fractions delivered 1
week apart, followed
by conventionally
fractionated IMRT
(46Gy in 23 fractions)

Rana et al., 2015123
Single center in the US
NR

Retrospective
study

Median follow-
up of 4.3 years

High risk-of-bias

Total N = 101 men
with localized
prostate cancer

o SBRT
0 36.25 Gy (range 35 to
40 Gy) over 5 daily
fractions

Abbreviations. Gy: Gray; NCT: US National Clinical Trial; NR: not reported; RT: radiation therapy; SBRT:

stereotactic body radiation therapy.
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GRADE Summary of Findings
Table 9. GRADE Summary of Evidence: Effectiveness of SBRT for Prostate Cancer

Number of
Participants
(N)

Number of
Studies

SBRT vs. cRT for intermediate-to-high-risk localized prostate cancer

Findings

Certainty
of
Evidence

Rationale

Overall survival

N = 1,200 In intermediate-to-high-risk localized prostate Se0O0O Downgraded 2
1 RCT? cancer: LOW levels for
« 5-year overall survival: HR, 1.11; 95% Cl, 0.73 imprecision (i.e.,
to 1.69 very wide Cls)?
Progression-free survival
N = 1,200 In intermediate-to-high-risk localized prostate eee0 Downgraded 1 level
1 RCT? cancer: MODERATE | for imprecision (i.e.,
« 5-year failure-free survival (biochemical or wide Cls)?
clinical failure: aHR, 1.00 (95% Cl, 0.76 to 1.33)
Disease-control
N = 1,200 In intermediate-to-high-risk localized prostate 000 Downgraded 1 level
1 RCT? cancer: VERY LOW | for risk of bias and 2
« Local failure: HR, 0.94; 95% Cl, 0.40 to 2.22 levels for
« Distant failure: HR, 0.99; 95% Cl, 0.63 to 1.54 imprecision (i.e.,
« Use of ADT at 5 years: HR, 1.12; 95% CI, 0.79 very wide Cls)?
to 1.59
Quality of life

Not reported

SBRT vs. other forms of RT for localized prostate cancer (all risk groups)

Overall survival

N = 75,749 Men with localized prostate cancer (all risk SDOO Not downgraded
. groups) treated with SBRT had similar or LOW
5 comparative : . .
NRSs8389.91.93.94 improved overall suttvwal.when'compared with
other treatment options, including cRT, IMRT
and brachytherapy; studies reported at different
times using different statistics, precluding any
summary statistics (see detailed findings below).
Progression-free survival
Not reported
Disease-control
N=1,190 Men with localized prostate cancer (all risk S0 Not downgraded
4 comparative groups) treated with SBRT had similar or LOW
NRSs8889.91.96 improved disease control when compared with
other treatment options, including cRT, IMRT
and brachytherapy, with biochemical control
rates of around 89% to 100% at 5 years.
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Number of

Participants Certainty

) Findings of Rationale

Number of Evidence

Studies

Quality of life

N =2,154 Men with localized prostate cancer (all risk SDO0O Downgraded 1 level

3 RCTs77.79.80 groups) treated with SBRT had a similar quality LOW each for risk-of-bias
of life to men treated with other forms of RT; and imprecision (i.e.,
however, specific symptoms affecting quality of not assessable)

life may vary between treatments.

SBRT vs. other forms of RT for localized prostate cancer (all risk groups)

Toxicity
N = 2,409 Rates of toxicities of grade 3 or higher were OPDPO Downgraded 1 level
4 RCTs77-80 relatively infrequent in SBRT for localized MODERATE | for risk-of-bias

prostate cancer (around 1% to 2%), and were
similar to those of other RTs.

N = 67,968 Overall, grade 3 toxicities were rare (up to 6% SDOO Not downgraded
5 comparative depending on the specific toxicity and the time LOW
NRSs8591.929698 | point) and no grade 4 or 5 events were reported
when SBRT was used for localized prostate
cancer (all risk groups).

There may be some evidence SBRT is associated
with increased urinary retention or obstruction,
urinary fistula, and more Gl and GU toxicity than
IMRT, and greater Gl toxicity than
brachytherapy.

Notes. 9 Inconsistency not assessable due to only 1 study.

Abbreviations. ADT: androgen deprivation therapy; aHR: adjusted hazard ratio; Cl; confidence interval; cRT:
conventional radiation therapy; Gl; gastrointestinal; GU: genitourinary; HR: hazard ratio; IMRT: intensity-
modulated radiation therapy; NRS: nonrandomized study; RCT: randomized controlled trial; SBRT: stereotactic
body radiation therapy.

Overall and Progression-free Survival

Only 1 of the RCTs reported overall survival and progression-free survival (PFS).”? In the HYPO-
RT-PC trial, men with intermediate-to-high-risk localized prostate cancer treated with SBRT and
with conventional radiotherapy (cRT) had similar overall 5-year survival rates (94% SBRT vs. 96%
cRT; hazard ratio [HR], 1.11; 95% confidence interval [Cl], 0.73 to 1.69) and similar prostate
cancer-specific 5-year survival rates (98.0% SBRT vs. 99.8%), cRT; HR, 1.40; 95% Cl, 0.56 to
3.49).7? Men with intermediate-to-high-risk localized prostate cancer treated with SBRT and cRT
also had similar rates of failure-free (biochemical or clinical failure; adjusted HR [aHR], 1.00 (95%
Cl, 0.76 to 1.33) survival at 5 years.”’

Of the 14 eligible comparative studies, 5 reported on overall survival or PFS.838%91.9394 Qyerall,
men with localized prostate cancer treated with SBRT had similar or improved overall survival
when compared with other treatment options, including cRT, IMRT and brachytherapy.8387:91.9394
e In an analysis of the National Cancer Database (NCDB), men with unfavorable intermediate-
risk prostate cancer treated with SBRT lived significantly longer than men treated with cRT
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regardless of androgen deprivation therapy (ADT) status (HR, 0.80; 95% Cl, 0.65 to 0.98).83
When analyzed by age, younger men had similar overall survival if treated with SBRT without
ADT or cRT with ADT (HR, 1.04; 95% ClI, 0.65 to 1.69) but older men lived significantly
longer if treated with SBRT (HR, 0.77; 95% ClI: 0.62 to 0.96).8% There was no difference in
survival between SBRT and moderately-fractionated RT.83

e In astudy from 4 centers in Canada, men low risk localized prostate cancer treated with
SBRT had similar 6-year overall survival rates to men treated with low-dose brachytherapy
(97.1% SBRT vs. 95.2% BT; P = .46) or with cRT (95.0% SBRT; 97.1% EBRT; P = .65).°

e Inastudy from 2 centers in the US, men with localized prostate cancer treated with SBRT
had a similar 5-year survival to men treated with intensity-modulated radiation therapy
(IMRT; 90.8% SBRT vs. 88.1% IMRT; P = .73, when matched by treatment year, clinical T-
stage, age, Gleason score, pretreatment prostate-specific antigen [PSA], and ADT use).”?

e In another analysis of the NCDC, men older than age 40 with unfavorable risk localized
prostate cancer had a similar 6-year overall survival rate when treated with SBRT or with
cRT, regardless of risk status (adjusted HR [aHR] for unfavorable intermediate risk, 1.09; 95%
Cl, 0.68 to 1.74; aHR for high risk, 0.93; 95% Cl, 0.76 to 1.14).7% Sensitivity analyses showed
similar results for men treated with preferred dose fractionations, with no comorbidities, or
aged 65 years old or younger.?®

e Men treated with SBRT or IMRT for localized prostate cancer had a similar 8-year survival
rate (77.23% SBRT vs. 79.38%; P = .65).”* The analysis of the NCDB also found no difference
in overall survival between treatments when limited to patients with PSA higher than 10
ng/ml or a Gleason score greater than 7.74

Disease Control

Only 1 of the RCTs reported on the impact of treatment on disease control.”” Men with
intermediate-to-high-risk localized prostate cancer treated with SBRT and cRT also had similar
rates of local (99% SBRT vs. 98% cRT; HR, 0.94; 95% Cl, 0.40 to 2.22) and distant failure (94%
SBRT vs. 95% cRT; HR, 0.99; 95% Cl, 0.63 to 1.54), and use of ADT at 5 years (89% SBRT vs.
92% cRT; HR, 1.12; 95% Cl, 0.79 to 1.59).”%

Of the 14 eligible comparative studies, 4 reported on some measure of disease control.88879196
Overall, men with localized prostate cancer treated with SBRT had similar or improved disease
control when compared with other treatment options, including cRT, IMRT and
brachytherapy.8887:91.9¢

e In a study from a single academic center in South Korea, when compared with cRT, men
treated for low- and intermediate-risk prostate cancer had significantly higher rates of
biochemical-free survival at 5 years (100% SBRT vs. 80.8% cRT; P = .03).88

e In astudy from 4 centers in Canada, men with low risk localized prostate cancer treated with
SBRT had similar 6-year biochemical-free survival rates to men treated with low-dose
brachytherapy (97.1% SBRT vs. 93.4% BT; P = .23), but significantly better biochemical-free
survival than those treated with cRT (100% SBRT vs. 85.9% EBRT; P = .04).%?

e In astudy from 2 centers in the US, men with localized prostate cancer treated with SBRT
had a similar 5-year biochemical-free survival compared with men treated with intensity-
modulated radiation therapy (IMRT) (88.7% SBRT vs. 95.5% IMRT; P = .17, when matched by
treatment year, clinical T-stage, age, Gleason score, pretreatment PSA, and ADT use).”!

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 35



A multicenter study from the UK found that men with low- and intermediate risk prostate
cancer treated with SBRT had similar rates of biochemical control at 3 years (95% SBRT vs.
90% and 100%, depending on the brachytherapy dose) and at 5 years (92% SBRT vs. 69%
and 95%, depending on the brachytherapy dose; P = .37 across 3 and 5 years) to men treated
with brachytherapy.”® When analyzed by dose, treatment with single fraction brachytherapy
was associated with significantly worse biochemical control than SBRT (HR, 3.47; 95% ClI,
1.08 to 11.13).7¢

Quality of Life

Of the 4 RCTs, 3 compared the quality of life in men with localized prostate cancer by
treatment.”””?8 Overall, men treated with SBRT had a similar quality of life to men treated with
other forms of RT; however, specific symptoms affecting quality of life may vary between
treatments.

In the PACE-B RCT, men with low- to intermediate-risk localized prostate cancer treated
with SBRT or cRT, including moderately-fractionated RT, had a similar quality of life, when
assessed at 12 weeks after treatment.””

In the ASSERT RCT, men with intermediate- to high-risk localized prostate cancer treated
with SBRT or moderately-fractionated RT had a similar quality of life, when assessed at up to
6 months after treatment.®°

In the HYPO-RT-PC RCT, men with intermediate-to-high-risk localized prostate cancer
treated with SBRT and cRT reported on their quality of life up to 6 years after treatment in
the HYPO-RT-PC trial.”?®2 More men treated with SBRT reported clinically relevant
deteriorations in bowel symptoms or problems at the end of RT when compared with cRT
(stool frequency, rush to the toilet, flatulence, bowel cramp, mucus, blood in stool, and
limitation in daily activity; all P < 002).82 There were no differences between groups for acute
urinary symptoms and problems, or sexual functioning at the end of RT.82 At 6 years, men in
both groups had similar rates of clinically relevant deterioration for overall urinary bother,
overall bowel bother, overall sexual bother, and overall quality of life.8? However,
significantly fewer men reported a clinically meaningful deterioration in weak stream (22%
SBRT vs. 38% cRT; P =.006), emptying bladder (16% SBRT vs. 32% cRT; P =.04), and insomnia
(12% SBRT vs. 23% cRT; P =.03) with cRT when compared with SBRT.&?

Of the 14 eligible comparative studies, 4 reported on some measure of quality of life 86879097
Overall, findings were mixed, with limited comparison with other active treatments.8¢87.9097

In an analysis of the Surveillance, Epidemiology, and End Results Program (SEER)-Medicare

database, men with localized prostate cancer treated with SBRT had®:

o Significantly higher rates of erectile dysfunction with SBRT compared with other RT
options at 1 year (16.0% SBRT vs. 11.4% brachytherapy, 7.3% IMRT, 4.7% proton beam
therapy, and 9.8% combination therapy; P < .001) and at 2 years (23.3% SBRT vs. 18.8%
brachytherapy, 12.3% IMRT, 10.8% proton beam therapy, and 17.7% combination;

P <.001)

o Significantly lower rates of urinary incontinence with SBRT compared with brachytherapy
at 1 year (15.6% SBRT vs. 32.2% brachytherapy; P < .001) and at 2 years (23.9% SBRT vs.
38.6% brachytherapy; P < .001), but significantly higher rates than IMRT (13.1% at 1 year
and 18.8% at 2 years) or proton beam therapy (6.9% at 1 year and 10.8% at 2 years;

P <.001)
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e Inastudy from 1 center in the US and 10 hospitals in Spain, men with localized prostate
cancer were treated with SBRT in the US or with surgery (radical prostatectomy) in Spain.?’
Men receiving SBRT had significantly higher urinary-related quality of life throughout follow-
up, with the largest difference at 1 month.%” Men who underwent surgery had significantly
lower sexual quality of life at all time points.8” At 1 month, men who underwent surgery had
significantly higher bowel-related quality of life than men who underwent SBRT.8” Overall,
long-term urinary and sexual quality of life declines remained clinically significantly lower for
men who underwent surgery but not for those who received SBRT.%”

e In 1 study from a single center in the US, men with low- to intermediate-risk prostate cancer
treated with SBRT had similar quality of life scores (specifically, urinary and bowel) to men
being actively surveilled.?® However, significantly more men in the SBRT group received
treatment for urinary symptoms (35% SBRT vs. 24% active surveillance; P < .04).”° Men who
received SBRT also reported a significant decline in sexual function over time when
compared with active surveillance.?®

e Men treated with SBRT for prostate cancer at a single center in the US reported quality of
life over a 4-year follow-up. When compared with active surveillance, SBRT was associated
with?”:

o Similar urinary-related quality of life; however, scores in both groups declined in the short

term
o Lower bowel-related quality of life, but at 4 years, the scores were similar between
groups
o Lower sexual-related quality of life, but at 3 and 4 years, the scores were similar between
groups
Toxicity

Overall, the rates of toxicities of grade 2 or higher were relatively infrequent in SBRT, and were

similar to those of other RTs.”’-8

e Inthe PACE-B RCT, men in the SBRT and cRT, including moderately fractionated RT,
experienced similar levels of toxicities at most time points.””

o At 12 weeks, there was no difference between groups in grade 2 or higher
gastrointestinal (Gl) toxicities (10% SBRT vs. 12% cRT; P = .38) or genitourinary (GU)
toxicities (23% SBRT vs. 27% cRT; P = .16).

o At 24 months, there was no difference between groups in grade 2 or higher Gl toxicities
(2% SBRT vs. 3% cRT; P = .32) or GU toxicities (3% SBRT vs. 2% cRT; P = .39).

o Although the cumulative rate of grade 2 or higher Gl toxicities was similar between
groups over the 2 years (HR, 1.02; 95% Cl, 0.7 to 1.51), men in the SBRT were
significantly more likely to experience a grade 2 or higher GU toxicity (18.3% SBRT vs.
10.6% cRT; HR, 1.80; 95% Cl, 1.25 to 2.61).

o There was also no difference between groups for a grade 3 or higher Gl worst event
(< 1% SBRT vs. 1% cRT; P = .37) or GU worst event (2% SBRT vs. 2% cRT; P = .47).

e Inthe ASSERT RCT®0:

o Men with intermediate- to high-risk localized prostate cancer treated with SBRT
experienced similar levels of grade 2 or higher Gl and GU toxicities to men treated with
moderately fractionated RT (24% SBRT vs. 35% moderately fractionated RT; P = .05).
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o Grade 3 Gl or GU or higher toxicities were much less frequent and were not significantly
different between groups (2% SBRT vs. 8% moderately fractionated RT; P > .05).

o No toxicities higher than grade 3 were observed.

In NCT01434290, men with localized T1 to T2 stage prostate cancer experienced low rates

of grade 3 toxicities in both the SBRT group and the ultrahypofractionated radiation therapy

(UHRT) group.”®

o Inthe SBRT group, < 1% experienced an acute grade 3 Gl toxicity, compared with 1.6% in
the UHRT group (P value not reported).

o Inthe SBRT group, < 1% experienced an acute grade 3 renal or urinary toxicity, compared
with none in the UHRT group (P value not reported).

o Overall, < 1% of the SBRT group and the UHRT group experienced a late grade 3 Gl
toxicity; similar rates (< 1%) of late grade 3 renal or urinary toxicities were also seen
(P value not reported).

o No acute or late grade 4 or 5 toxicities were observed in either group.

In the HYPO-RT-PC RCT, men treated with SBRT and cRT experienced similar levels of

toxicity at most time points’?:

o At the end of treatment, more men in the SBRT group experienced grade 2 or higher
urinary toxicity than those in the cRT group (28% SBRT vs. 23% cRT); however, the
results were not statistically significant (P = 06).

o At 1 years, significantly more men in the SBRT group experienced grade 2 or higher
urinary toxicity than those in the cRT group (6% SBRT vs. 2% cRT; P = 004).

o There were no significant differences in grade 2 or higher urinary or bowel late toxicity
between the 2 treatment groups at any other time point, up to 5 years after radiotherapy.

No deaths (grade 5 events) due to toxicities were observed in any of the 4 RCTs.””-#0

Of the 14 eligible comparative studies, 5 reported on toxicities.®>71:727698 Qverall, grade 3
toxicities were rare and no grade 4 or 5 events were reported.®>71929698 However, there may be
some evidence that SBRT is associated with increased urinary retention or obstruction, urinary
fistula, and more Gl and GU toxicity than IMRT and greater Gl toxicity than
brachytherapy.8>919296.98

SBRT was significantly associated with fewer acute Gl and GU toxicities of any grade than
cRT (P < .002); in the SBRT group, 3% grade 3 GU toxicity was observed compared with 3%
in the CRT with no grade 3 Gl toxicity in the SBRT group and 1% in the cRT group.®®

No acute or late GU toxicities higher than grade 3 were observed in men with localized
prostate cancer treated with SBRT or IMRT, and all had subsided at the most recent follow-
up.”* No acute or late Gl toxicities higher than grade 2 were observed.’* Grade 3 erectile
dysfunction persisted in 6% of patients in the SBRT group and 17% in the IMRT group.”?
No difference in urinary toxicity was seen between SBRT and IMRT (HR urinary, 1.08; 95%
Cl, 0.91 to 1.29; HR bowel, 1.11; 95% Cl, 0.81 to 1.53); however, more men in the SBRT
group experienced urinary obstruction or retention (HR, 1.50; 95% Cl, 1.15 to 1.97) and
urinary fistula (HR, 6.68; 95% Cl, 1.60 to 28.0).72

In a study comparing SBRT and brachytherapy, no Gl toxicities higher than grade 3 were
observed in either group.”® However, SBRT was significantly associated with more Gl
toxicities (cumulative incidence of 4% at 3 years SBRT vs. 0 or 1% depending on the dose of
brachytherapy; cumulative incidence of 5% at 5 years SBRT vs. O or 2% depending on the
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dose of brachytherapy; P < .05).?¢ There was no difference between groups for GU toxicities
(cumulative incidence of 6% at 3 years SBRT vs. 7% or 4% depending on the dose of
brachytherapy; cumulative incidence of 6% at 5 years SBRT vs. 30% or 5% depending on the
dose of brachytherapy; P = .37).7 The maximum prevalence of grade 3 GU toxicities was 3%
In the brachytherapy group.?¢

e Using data from the Chronic Conditions Warehouse, SBRT was associated with significantly
more GU toxicity than IMRT, and was also more likely to be significantly associated with
claims for diagnostic procedures to investigate incontinence or obstruction and claims for
urethritis, urethral strictures, and bladder outlet obstruction.”® At 6 months, SBRT was
associated with more Gl toxicity than IMRT, but not at 12 or 24 months.”® At 6 months,
SBRT was associated with higher rates of any toxicities (odds ratio [OR], 1.22; 95% Cl, 1.02
to 1.41).78

Across the 18 noncomparative studies reporting harms??-102104,105,108,109,111,114-118,120-123,
e The most commonly reported toxicities related to GU and Gl.

e The proportions of grade 3 toxicities ranged from none to 3%.

e No grade 4 or 5 toxicities were reported.

Full details on toxicities from each of the noncomparative studies are in Appendix C.

Lung Cancer
History

In 2013, the HTCC adopted the following coverage determination for lung cancer’:

e SBRT is covered for adults and children for the following conditions when the following
criteria are met:
o Forinoperable NSCLC, stage 1; and
o Evaluation includes multidisciplinary team analysis, including surgical input.

The original report included 20 noncomparative NRSs on the use of SBRT in lung cancer, other
than inoperable NSCLC, stage 1 lung cancer; the populations in the studies tended to be mixed,
and included both primary lung cancer and metastatic lung cancer.?>1*4 The committee did not
make any coverage determination for other forms of lung cancer.”

Study Characteristics

We identified 1 RCT, reported in 2 publications, evaluating the use of SBRT for early-stage
NSCLC prior to surgery (Table 10).14>14 We assessed the RCT as being at moderate risk-of-bias
because of a lack of blinding and conflicts of interest. We also identified 1 RCT in 1 publication
on the use of SBRT for advanced NSCLC.'* We assessed the PEMBRO-RT trial as being at
moderate risk-of-bias because of the lack of blinding.

We identified a further 11 comparative studies, reported in 11 publications, of SBRT for lung
cancer (Table 10).148-158 Of the 11 studies, 3 included people with operable non-small cell lung
cancer (NSCLC),1>3156157 1 person with inoperable stage Il and higher stage lung cancer,** 5
people with lung metastases,48147151.152155 and 2 people with large cell neuroendocrine
carcinoma of the lung (LCNEC).1>#158 We assessed 4 of the studies to be at low risk-of-bias as
these were complex analytic studies using data from large, national databases,>01°3156.158 2 ot
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high risk-of-bias because of the potential for confounding,°*1>” and the remaining studies at
moderate risk-of-bias because although confounding had been addressed, there remained the
possibility of differences between the patient populations.48149:152,154.155
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Citation
Setting
NCT or Other

Trial ID or Study

Name

Table 10. Summary Study Characteristics of RCTs and Comparative Studies in Lung Cancer

Duration
Risk-of-bias

Randomized controlled trials

Patient Characteristics

Intervention

Comparator(s)

Altorki et al.,
2021145146

Single center in
the US

Followed up to 2
years

Moderate risk-of-
bias

Total N = 60 people with
potentially resectable early-
stage NSCLC (stages IA to IlIA),
comprising 30 in durvalumab
plus SBRT group and 30 in

« SBRT plus durvalumab
o 3 consecutive daily fractions
of 8 Gy
o 2 cycles of durvalumab 3
weeks apart at a dose of

o Durvalumab

o 2 cycles of durvalumab 3
weeks apart at a dose of
1-12 g by IV infusion over 60
min

o Pembrolizumab administered
intravenously at 200 mg
every 3 weeks

NCT02904954 durvalumab group 1-12 g by IV infusion over
60 min
Theelen et al., Median follow-up Total N = 78 people with « SBRT plus pembrolizumab « Pembrolizumab
2019147 of 24 months advanced NSCLC, comprising o 3 doses of 8 Gy delivered on o Pembrolizumab administered
3 centers in the Moderate risk-of- 38 in SBRT group and 40 in alternatfa days to.a single intravenously at 200 mg
. control group tumor site that did not every 3 weeks
Netherlands bias . . .
overlap with biopsy site and
NCT02492568 was deemed most safe or
PEMBRO-RT convenient for patient

Comparative nonrandomized studies

Filippi et al.,
2016148

Single academic
center in ltaly

NR

Retrospective study

Median follow-up
of 27 months in
SBRT group and 46
months in surgery

group

Moderate risk-of-
bias

Total N = 170 people with lung
oligometastases from colorectal
cancer, comprising 28 in SBRT

group and 124 in surgery group

« SBRT
o 26 Gy in a single fraction
(n=31),
245 Gy in 3 fractions (n = 8)
o 55 Gy in 10 fractions (n = 2)8
o 60 Gy in eight fractions
(n=2)

« Surgery

o Thoracoscopic resection
(3%)

o Wedge resection (67%)

o Anatomical resection (26%)

o Combined resection (3%)
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Citation
Setting

NCT or Other
Trial ID or Study
Name

Fleming et al.,
201749

Single center in
the US

Duration
Risk-of-bias

Retrospective study

Median follow-up
of 16 months

Moderate risk-of-

Patient Characteristics

Total N = 182 people with lung
metastases, comprising 88 in
SBRT group and 94 in cRT

group

Intervention

« SBRT
o Commonly 30 Gy in 10
fractions
o Median of 45 Gy (range, 20
to 60 Gy) in a median 5

Comparator(s)

e CRT
o Maximum of 50 Gy in
conventional fractionation
(maximum of 40 Gy per
fraction)

NR bias (range, 1 to 5) fractions o Median dose of 30 Gy
(range, 20 to 50 Gy) in a
median 10 (range, 5 to 25)
fractions

Jacobs et al,, Retrospective Total N = 4,401 people with o SBRT « HFRT

202010 database analysis inoperable stage [IB NSCLC, o Most common dose was o Most common dose was

National Cancer
Database (2004

Median follow-up
of 19 months

comprising 989 in SBRT group,
484 in HFRT group, and 2,928
in cRT

50 Gy in 5 fractions

60 Gy in 20 fractions
o« CRT
o Most common dose was

to 2015) Low risk-of-bias 66 Gy in 33 fractions

NR

Kanzaki et al., Retrospective study | Total N = 80 people with o SBRT « PM

2020151 pulmonary metastasis from o Total dose of 52 Gy in 4 o Type of resection selected

Single academic
center in Japan

NR

Median follow-up
of 28 months

High risk-of-bias

epithelial tumors, comprising 21
in SBRT group and 59 in PM

group

fractions

according to size and
location of tumor, overall
general condition, and
respiratory function of
patient

Lee et al. 2018 | Retrospective study | Total N = 51 people with « SBRT « Surgery
. . pulmonary metastases, o 60 Gy in 3 fractions for o Wedge resection (93%)
1 academic Median follow-up - . . . o
B comprising 21 in SBRT group peripheral lesions o Lobectomy (4%)
center in South of 14 months . . .
and 30 in surgery group 048 Gy in 4 fractions for
Korea . .
Moderate risk-of- central lesions
NR bias
Littau et al., Retrospective Total N = 25,963 people with o SBRT « Surgery
2022153 database analysis stage | lung cancer who are o Based on codes (no details

otherwise healthy, comprising

reported)
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Citation

Setting

NCT or Other
Trial ID or Study
Name

National Cancer
Database (2004
to 2016)

NR

Duration
Risk-of-bias

(propensity-
matched)

Followed up to 5
years

Low risk-of-bias

Patient Characteristics

5,465 in SBRT group and
20,498 in surgery group

Intervention

Comparator(s)

o Lobar resection (wedge
resection or segmentectomy)
or lobectomy

Lo et al., 202014

National Cancer
Database (2004

Retrospective
(propensity-
matched) database
analysis

Total N = 3,209 people with
early stage bronchopulmonary
LCNEC, comprising 238 in SBRT
group and 2,971 in surgery

o SBRT
o Dose of 48 to 60 Gy in 3 to
5 fractions

« Surgery
o Pneumonectomy,
bi/lobectomy, or sublobar
resection (e.g., wedge

to 2015) rou resection or segmentectomy)
NR Median follow-up group & Y
of 39 months
Moderate risk-of-
bias
Nelson et al., Retrospective study | Total N = 381 people with o SBRT « Surgery
20191 (propensity- colorectal pulmonary o Ranged from 50 Gy to 70 Gy o Wedge resection
matched) metastases, comprising 37 in in 3 to 10 fractions « Both surgery and SBRT

Single academic
center in the US

NR

Median follow-up
of 4.4 years

Moderate risk-of-
bias

SBRT group, 327 in surgery
group, and 17 patients who
received both SBRT and
surgery, depending on nodule

Rosen et al.,
201618

National Cancer
Database (2008
to 2012)

NR

Retrospective
(propensity-
matched) database
analysis

Median follow-up
of 29 months in
SBRT group and 32

Total N = 15,433 people with
stage | lung cancer who are
otherwise healthy, comprising
1,781 in SBRT group and
13,652 in surgery group

o SBRT
o BED of between 100 and
200 Gy in 3 to 5 treatment
fractions

« Surgery
o Lobectomy
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Citation
Setting

NCT or Other
Trial ID or Study
Name

Duration
Risk-of-bias

months in surgery
group (matched)

Low risk-of-bias

Patient Characteristics

Intervention

Comparator(s)

Scotti et al.,
2019157

2 academic
centers in Italy

NR

Retrospective study

Median follow-up
of 23 months

High risk-of-bias

Total N = 187 people with
medically operable stage |
NSCLC, comprising 93 in SBRT
group and 94 in surgery group

o SBRT
o Dose schedules were

prescribed to reach a BED of
at least 100 Gy (with an
alpha/beta ratio of 10), and
fractionation was chosen
depending on lesion site and
dimensions

« Surgery
o Lobectomy

Wegner et al.,
202018

National Cancer
Database (2004
to 2015)

NR

Retrospective
(propensity-
matched) database
analysis

Median follow-up
of 30 months

Low risk-of-bias

Total N = 754 people with
early-stage LCNEC, comprising
238 in SBRT group and 516 in
cRT group

« SBRT
o Median dose 50 Gy (48 to
60 Gy) in median 4 fractions
(range, 3 to 5 fractions)

e CRT
o Median dose 65 Gy (60 to
68 Gy) in median 33
fractions (range, 27 to 35
fractions)

Abbreviations. cRT: conventional radiation therapy; BED: biologically equivalent dose; Gy: Gray; HFRT: hypofractionated radiotherapy; IV: intravenous;
LCNEC: large cell neuroendocrine carcinoma of the lung; NCT: US National Clinical Trial; NR: not reported; NSCLC: non-small cell lung cancer; PM:
pulmonary metastasectomy; RFA: radiofrequency ablation; SBRT: stereotactic body radiation therapy.
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In addition, we identified a further 11 noncomparative studies reported in 12 publications
describing the toxicities and adverse events associated with the use of SBRT for lung cancer
(Table 11).140159-16% We assessed each of the noncomparative studies as being at high risk-of-bias
because of the lack of a comparator.

Table 11. Summary Study Characteristics of Noncomparative Studies in Lung Cancer

Citation - y
. udy Design an .
e . Duration FELET: o Description of Intervention
NCT or Other Trial  pici_of-bias Characteristics
ID
Berkovic et al., Retrospective Total N = 104 o« SBRT
202017 study people with o Delivered 3 times a week on
Single academic Median follow-up oligorecurrent every otherdayin3or5
. . pulmonary fractions to 60 Gy
center in Belgium of 22 months
metastases
NR High risk-of-bias
Davis et al.,, Retrospective Total N =111 « SBRT
2015160 registry analysis people with o Median 48 Gy (range, 20 to 60) in

RSSearch registry,
including 18 sites
and academic
centers in the US
and Germany

Median follow-up
of 17 months

High risk-of-bias

centrally located
early-stage NSCLC
or lung metastases

a median of 4 fractions (range, 1
to 5) for primary NSCLC

o Median 37.5 Gy (range, 16 to 60)
in a median of 3 fractions (range,
1 to 5) for metastatic disease

(2004 to 2014)

NCT01885299

Duijm et al., Retrospective Total N =231 « SBRT

2018161 study people with central o Tumors close to the esophagus

2 centers in the Median follow-up lung tumors treated with 6 to 7 fractions of 7
to 8 Gy

Netherlands (1 of 16 months h | .

academic) ‘ . ' o Ot er central tumors received 5

High risk-of-bias fractions of 9 to 12 Gy, except 2

NR tumors which received 3
fractions of 20 Gy

Guckenberger et Retrospective Total N =124  SBRT

al., 2009162

Single academic

study

Median follow-up

people with early-
stage NSCLC and

o 6to 26 Gy in 1 to 8 fractions

center in Germany | of 14 months pulmonary
metastases
NR High risk-of-bias
Helou et al, Prospective study Total N =120 o SBRT
2017163 . people with 048 to 52 Gy in 4 fractions for
Median follow-up pulmonary peripheral pulmonary metastases;
Not clear of 22 months metastases increased to 56 to 60 Gy in 4
NR High risk-of-bias fractions

o 50 Gy in 5 fractions for central
tumors
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Citation
Setting

NCT or Other Trial
ID

Lagerwaard et al.,
2012164

Single academic
center in the
Netherlands

NR

Study Design and
Duration

Risk-of-bias
Prospective study

Median follow-up
of 31 months

High risk-of-bias

Patient
Characteristics

Total N =177
people with
potentially
operable stage |
NCSLC

Description of Intervention

SBRT

o Patients with peripheral T1
tumors without broad contact
with chest wall treated with 3
fractions of 20 Gy each;

o Patients with T1 tumors that had
broad contact with chest wall and
T2 tumors treated with 5
fractions of 12 Gy each.

o Patients with centrally tumors
were treated with 8 fractions of
7.5 Gy each

Lee et al., 2021165

Single academic
center in Korea

NR

Retrospective
study

Median follow-up
of 28 months

High risk-of-bias

Total N = 336
people with
primary, recurrent
lung cancer or
metastatic lung
tumor

Re-irradiation with SBRT

o Median prescribed dose 54 Gy
(range 48 to 60 Gy), and all but 1
patient had 4 fractionations

Initial SBRT

o Median prescribed dose of 60 Gy
(range 45 to 60 Gy)

o Median fractionation number of 4
(range 4 to 8)

Osti et al., 2018166

1 academic center
in ltaly

Retrospective
study

Median follow-up
of 38 months

Total N = 129
people with lung
oligometastatic
disease

SBRT
230 Gy in 1 dose

NR
High risk-of-bias
Sharma et al., Retrospective Total N = 206 o SBRT
2018167169 study people with o Peripheral tumors treated with
pulmonary 51 Gy to 6 OGy in 3 fractions or a

Single center in the

Median follow-up

oligometastases

single fraction of 30 Gy.

Netherlands of 26 months o Central tumors received 45 to
NR High risk-of-bias 60 Gy in 5 to 8 fractions
Takeda et al., Retrospective Total N= 128 o SBRT

201040 study people with lung 040 to 60 Gy in 5 to 10 fractions

Single center in
Japan

NR

Median follow-up
of 12 months

High risk-of-bias

tumors

Yamamoto et al.
2020168

68 institutions in
Japan

NR

Retrospective
study

Median follow-up
of 24 months

High risk-of-bias

Total N = 1,378
people with
pulmonary
oligometastases

SBRT
o Most typical dose was 48 Gy in
4-fraction
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Abbreviations. Gy: Gray; NCT: US National Clinical Trial; NR: not reported; NSCLC: non-small cell lung cancer;
SBRT: stereotactic body radiation therapy.

GRADE Summary of Findings
Table 12. GRADE Summary of Evidence: Effectiveness of SBRT for Lung Cancer

Number of
Participants (N)

Number of
Studies

Findings

SBRT vs. surgery or no SBRT for operable early-stage NCSLC

Certainty
of
Evidence

Rationale

Overall survival

1 comparative
NRS?150

0.87) or hypofractionated radiotherapy (HR,
0.57; 95% Cl, 0.50 to 0.66) for inoperable stage
Il NSCLC.

N = 41,583 SBRT was associated with significantly worse 000, Downgraded 1
. outcomes than surgery for operable early-stage | VERY LOW level for
3 comparative . . . . -
NRSs 153156157 NCSLC; surgery was associated with around a inconsistency
60 to 65% lower risk of mortality. However, 1
study did find that in patients who were
medically operable, SBRT and lobectomy may be
equally effective.
Progression-free survival
N =187 In patients who were medically operable, SBRT 2000 Downgraded 1
1 comparative and lobectomy may be equally effective (HR, VERY LOW level for risk-of-
NRS157 1.57; 95% Cl, 0.68 to 3.64) bias and 2 levels for
imprecision (i.e.,
very wide Cls)?
Disease-control
N = 60 In people with potentially resectable early-stage | @®DO Downgraded 1
1 RCT45 NCSLC, SBRT in combination with durvalumab MODERATE | level for risk-of-
was associated with significantly higher odds of bias
having a major pathological response (OR, 16.0;
95% Cl, 3.2 to 79.6) or a partial radiographic
response (46.7% SBRT with durvalumab vs.
3.3% durvalumab; P = .001) than durvalumab
alone.
Quality of life
Not reported
SBRT vs. RT for inoperable stage Il
Overall survival
N =4,401 SBRT appears to be associated with improved SPO0O Not downgraded
survival than cRT (HR, 0.79; 95% Cl, 0.71 to LOW

Progression-free survival

Not reported

Disease-control

Not reported
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Number of
Participants (N)

Number of
Studies

Quality of life

Findings

Certainty
of
Evidence

Rationale

Not reported

SBRT vs. no SBRT for advanced NCSLC

Overall survival

N=78 People with advanced NSCLC treated with See0O Downgraded 1
147 SBRT after pembrolizumab or pembrolizumab MODERATE | level for
1RCT S . . . A
alone had a similar overall survival (median: 15.9 imprecision (i.e.,
months SBRT vs. 7.6 months control; HR, 0.66; wide Cls)?
95% Cl,0.37 to 1.18)
However, in subgroup analyses, men (HR, 0.42;
95%Cl, 0.19 to 0.96; P = .04) and smokers (HR,
0.48; 95% Cl,0.25 to 0.93; P = .03) had
significantly improved survival with SBRT
compared with pembrolizumab alone.
Progression-free survival
N=78 People with advanced NSCLC treated with SPOO Downgraded 1
1 RCT7 SBRT after pembrolizumab or pembrolizumab Low level each for risk-
alone had a similar PFS (HR, 0.71; 95% Cl, 0.42 of-bias and
to 1.18). imprecision (i.e.,
wide Cls)?
Disease-control
Not reported
Quality of life
Not reported
SBRT vs. surgery or cRT for lung metastases
Overall survival
N= 483 In people with lung metastases, SBRT and P00 Not downgraded
4 comparative surgery may be associated with similar overall LOW
NRSs147-149,151,152 | survival (median survival at 2 years of around
68% to 77% in the SBRT group vs. 82% in the
surgery group); however, SBRT may be
associated with improved survival when
compared with cRT (median survival of 26
months in the SBRT group vs. 9 months in the
cRT group; P < .001).
Progression-free survival
N =301 People with lung metastases treated with SBRT | @OOO Downgraded 1
3 comparative had significantly worse PFS than people treated | VERY LOW | level for
NRSs148.151,152 with surgery (around 3 times more likely to have inconsistency

progression). However, results were mixed with
1 study showing no difference between SBRT
and surgery.
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Number of

Participants (N) Certainty
Findings of Rationale
Number of Evidence
Studies
Disease-control
N = 694 Results were mixed with SBRT being associated | @000 Downgraded 1
4 comparative with both similar and lower levels of local VERY LOW level for
NRSs149.151,152,155 | control than surgery for lung metastases. SBRT, inconsistency
however, was significantly associated with
improved local control when compared with
cRT. Studies reported at different times using
different statistics, precluding any summary
statistics (see detailed findings below).
Quality of life
Not reported
SBRT vs. surgery or cRT for LCNEC of the lung
Overall survival
N = 3,963 In people with LCNEC of the lung, SBRT may be | @O0 Not downgraded
2 comparative associated with improved survival when LOW
NRSs154.158 compared with cRT (HR, 0.83; 95% ClI, 0.68 to
1.00)b, but worse outcomes when compared
with surgery (HR, 1.61; 95% Cl, 1.36 to 1.92).
Progression-free survival
Not reported
Disease-control
Not reported
Quality of life
Not reported
SBRT vs. surgery and other RT for any lung cancer
Toxicity
N =138 Grade 3 and higher events occurred in around PO Downgraded 1
2 RCTs145.147 3% to 11% of SBRT group; most common were | MODERATE | level for risk-of-
dyspnea and pneumonia, pancreatitis, and bias
fatigue.
N =221 Grade 3 toxicities were not common with SBRT, | @O0 Not downgraded
2 comparative and included lung toxicity (including radiation LOW
NRSs148.152 pneumonitis) and chest wall pain; ranging from
3% to 14% depending on the specific toxicity.

Notes. @ Inconsistency not assessable due to only 1 study; ? Inverted for consistency.

Abbreviations. Cl: confidence interval; cRT: conventional radiation therapy; HR: hazard ratio; LCNEC: large-cell
neuroendocrine carcinoma; NRS: nonrandomized study; NSCLC: non-small cell lung cancer; PFS: progression-free
survival; RCT: randomized controlled trial; SBRT: stereotactic body radiation therapy;
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Overall and Progression-free Survival

Overall and PFS were not reported for the RCT (NCT02904954); the trial of SBRT for potentially
resectable early-stage NSCLC is ongoing and the authors noted data on disease-free survival
were not yet mature enough for analysis.'#®

Across the 3 comparative studies in people with operable early-stage NCSLC, SBRT was
associated with significantly worse outcomes than surgery. However, 1 study did find that in
patients who were medically operable, SBRT and lobectomy may be equally effective.

e In an analysis from the NCDB, people with clinical stage | NSCLC who were otherwise
healthy (Charlson-Deyo comorbidity index of O and whose treatment plan included options
for either SBRT or surgery) and were treated with SBRT had significantly worse overall
survival than people who underwent surgery (median survival, 57.5 months SBRT vs. 98.7
months surgery; P < .001; HR surgery vs. SBRT, 0.35; 95% Cl, 0.33 to 0.36).1°® The survival
benefit with surgery remained when analyzed by surgery type (sublobar or lobectomy).1>3

e In another analysis from the NCDB, people with clinical stage | lung cancer who had no
comorbidities and were treated with SBRT had a significantly worse overall survival than
people treated with lobectomy (at 5 years, 29% SBRT vs. 59% surgery; P < .001).2°¢ During
the first 7.5 months after treatment, there was no difference between SBRT and lobectomy
(HR, 1.14; 0.86 to 1.50); however, beyond 7.5 months, lobectomy was associated with
significantly improved survival than SBRT (HR, 0.38; 0.33 to 0.43).1%¢

e Inastudy from 2 centers in Italy, patients with medically operable stage | NSCLC treated
with SBRT or lobectomy had similar overall survival (HR, 1.68; 95% Cl, 0.72 to 3.90) and
similar PFS (HR, 1.57; 95% ClI, 0.68 to 3.64).1>7

In the 1 study in people with inoperable stage 2 NCSLC, SBRT appears to be more strongly

associated with improved survival than cRT or hypofractionated radiotherapy (HFRT).

e In an analysis from the NCDB, people with inoperable stage 1IB NSCLC treated with SBRT
had improved overall survival when compared with people who received cRT (at 2 years,
54.2% SBRT vs. 43.3% cRT; at 5 years, 22.0% vs. 18.7%; HR, 0.79; 95% Cl, 0.71 to 0.87).1°° A
similar result was seen compared with people who received HFRT (at 2 years, 54.2% SBRT
vs. 34.0% HFRT; at 5 years, 22.0% vs. 9.4%; HR, 0.57; 95% Cl, 0.50 to 0.66).2>° For people
with primary lung tumors larger than 5 cm or tumors invading the chest wall, SBRT continued
to be associated with improved survival compared with HFRT, and with similar survival to
cRT.1% However, for people with multifocal tumors in the same lobe, SBRT was associated
with improved survival compared with both cRT and HFRT.?*°

In the PEMBRO-RT trial, people with advanced NSCLC treated with SBRT after pembrolizumab
or pembrolizumab alone had a similar overall survival (median: 15.9 months SBRT vs. 7.6 months
control; HR, 0.66; 95% Cl, 0.37 to 1.18).14” However, in subgroup analyses, men (HR, 0.42;
95%Cl, 0.19 to 0.96; P = .04) and smokers (HR, 0.48; 95% Cl, 0.25 to 0.93; P = .03) had
significantly improved survival with SBRT compared with pembrolizumab alone.'*” Between the
2 groups, PFS was similar (median, 6.6 months SBRT vs. 1.9 months control; HR, 0.71; 95% Cl,
0.42 to 1.18).1%’

In total, 4 of the 5 comparative studies in people with pulmonary metastases reported on
survival or PFS. In people with lung metastases, SBRT and surgery may be associated with similar
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overall survival; however, PFS may be lower with SBRT than with surgery. There may be an

association with SBRT and improved survival when compared with cRT.

e In astudy from a single center in Italy, people with lung oligometastases treated with SBRT
had similar overall survival to people treated with surgery (at 1 year, 89% SBRT vs. 96%
surgery; at 2 years, 77% vs. 82%; aHR, 1.71; 95% Cl, 0.82 to 3.54).14 However, people with
lung oligometastases treated with SBRT had significantly worse PFS than people treated with
surgery (aHR, 2.78; 95% Cl, 1.67 to 4.62).148

e In astudy from a single center in the US, people with lung metastases treated with SBRT
were significantly more likely to live longer than people treated with cRT (median, 26.2
months SBRT vs. 9.0 months cRT; P < .001).14°

e In astudy from a single center in Japan, people with lung metastases treated with SBRT or
with surgery (pulmonary metastasectomy) had a similar overall survival at 3 years (52% SBRT
vs. 77% surgery; P = .10).1>* However, PFS was significantly lower in the SBRT group (at 3
years, 11% SBRT vs. 42% surgery; P = .01).151

e Inastudy from a single center in South Korea, people with lung metastases treated with
SBRT had a similar overall survival to people who underwent surgery (at 1 year, 79.5% SBRT
vs. 95.0% surgery; at 2 years, 68.2% vs. 81.8%; HR univariate, 0.67; 95% Cl, 0.19 to 2.35; HR
multivariate, 1.58; 95% Cl, 0.31 to 8.00).1°2 While PFS was significantly lower in the SBRT
group, this difference was not maintained in a multivariate analysis (at 1 year, 23.8% SBRT vs.
51.1% surgery; at 2 years, 11.9% vs. 46.0%; HR univariate, 0.46; 95% Cl, 0.23 to 0.90; HR
multivariate, 0.80; 95% Cl, 0.35 to 1.80).1°2 There was no significant differences between
treatments in patients with or without synchronous metastases.!>?

Across the 2 comparative studies in people with LCNEC of the lung, SBRT may be associated
with improved survival when compared with cRT, but worse outcomes when compared with
surgery.

e In an analysis from the NCDB, people with early-stage bronchopulmonary LCNEC who
received SBRT had a significantly worse overall survival than people who underwent surgery
(at 5 years, 25% SBRT vs. 48% surgery; HR, 1.61; 95% Cl, 1.36 to 1.92).2°* Median survival
was significantly shorter in the SBRT group than in the surgery group (34.6 months SBRT vs.
57.2 months; P < .001).1%

e In another analysis from the NCDB, people with early-stage LCNEC of the lung treated with
SBRT had a marginally improved survival than people treated with cRT (HR, 1.21; 95% ClI,
1.00 to 1.46), with a median survival of 34.7 months compared with 23.7 months for cRT
(P=.02).1%8

Disease Control

In a RCT comparing SBRT in combination with durvalumab or with durvalumab alone in people
with potentially resectable early-stage NSCLC (stages IA to IlIA), people who were treated with
SBRT in combination with durvalumab were significantly more likely to have a major pathological
response (53.3% SBRT with durvalumab vs. 6.7% durvalumab; OR, 16.0; 95% Cl, 3.2 to 79.6).14
People treated with SBRT in combination with durvalumab were also significantly more likely to
have a partial radiographic response (46.7% SBRT with durvalumab vs. 3.3% durvalumab;
P=.001).1%
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Four of the 5 comparative studies in people with pulmonary metastases reported some measure
of disease control. Results were mixed, with SBRT being associated with both similar and lower
levels of local control than surgery. However, SBRT was significantly associated with improved
local control when compared with cRT.

e In astudy from a single center in the US, people with lung metastases treated with SBRT
were significantly less likely to experience local failure than people treated with cRT at 6
months, 5.8% SBRT vs. 31.5% cRT; at 12 months, 19.5% SBRT vs. 43.2% cRT; HR, 0.54; 95%
Cl,0.32 t0 0.92).14

e In astudy from a single center in Japan, people with lung metastases treated with SBRT or
with surgery (pulmonary metastasectomy) had a similar level of local control at 3 years (92%
SBRT vs. 88% surgery; P = .48).15!

e In astudy from a single center in South Korea, people with lung metastases treated with
SBRT or surgery had similar rates of local control (at 1 year 83.5% SBRT vs. 96.6% surgery; at
2 years, 75.2% vs. 91.5%; P = .16 for each year).1%2

e Inastudy from a single center in the US, people with lung metastases treated with SBRT
were significantly more likely to experience local recurrence (HR, 3.28; 95% Cl, 1.53 to 7.04),
with a 2-year local treatment failure of 29.4% in the SBRT group and 14.1% in the surgery
group, and a 5-year local treatment failure of 37.3% in the SBRT group and 18.4% in the
surgery group.'>® Subgroup analysis did not identify any group in which SBRT provided a
significant improvement.'>>

None of the studies in people with operable early-stage NCSLC, inoperable stage 2 NCSLC,
advanced NSCLC, or LCNEC of the lung reported measures of disease control.

Quality of Life
No eligible studies reported quality of life measures.

Toxicity

In NCT02904954, there were no treatment-related deaths or deaths within 30 and 90 days of
surgery for early-stage NSCLC.'*> Serious adverse events occurred in 2 (7%) patients in each
group (pancreatitis and fatigue in the SBRT with durvalumab group, and pulmonary embolism
and stroke in the durvalumab group).** In the SBRT and durvalumab group, rates of grade 3
toxicities ranged from 3% (1 case each of fatigue, adrenal insufficiency, hyperuricemia, decreased
neutrophil count, and a thromboembolic event) to 10% (3 cases of hyponatremia).*> In the
durvalumab group, rates of grade 3 toxicities ranged from 3% (1 case each of fatigue, a
thromboembolic event, hepatitis, and decreased platelets) to 10% (3 cases of hyperlipasemia).
A single grade 5 event was observed in each group; stroke (3%) in the SBRT and durvalumab
group and a cardiopulmonary event in the durvalumab group.'#

145

In the PEMBRO-RT trial, grade 3 and higher events occurred in around 3% to 11% of the SBRT
group; the most common being dyspnea and pneumonia.'*’ In the pembrolizumab group, grade 3
and higher events occurred in around 3% to 5%; the most common being dyspnea and nausea.'*’
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Across the 11 comparative studies, only 2 studies reported toxicity. Grade 3 toxicities were not
common with SBRT, and included lung toxicity, such as radiation pneumonitis, and chest wall
pain.

e In people with pulmonary metastases, 14% of those treated with SBRT experienced grade 3
radiological lung toxicity and 4% grade 3 chest wall pain.1*® In people undergoing surgery, no
major complications were observed and 1 person (< 1%) died within 30 days of surgery.14®

e Around 3% of with pulmonary metastases who underwent surgery experienced grade 3
nausea; in the SBRT group, around 5% of people experienced grade 3 radiation
pneumonitis.1®?

Across the 11 noncomparative studies reporting harms40.159-168.

e The most commonly reported grade 3 and higher toxicities were chest pain, cough, dyspnea,
rib fractures, lung fibrosis, and hemoptysis. Specifically, radiation pneumonitis grade 3 ranged
from around 1% to 5%; grade 4 was observed in around 1% of patients, and grade 5 in fewer
than 1% of patients.

e The proportions of grade 3 toxicities ranged from none to 7%.

e Most studies did not observe any grade 4 or 5 toxicities; however, observed grade 4
toxicities included late radiation pneumonitis (leading to possibly treatment-related death),
and grade 5 radiation pneumonitis, dyspnea, and hemoptysis.

Full details on toxicities from each of the noncomparative studies are in Appendix C.

Colorectal Cancer
History

In the 2012 report presented to the HTCC,® the evidence on harms was assessed as being of
very low quality, based on 2 case series.'’%17%,

Study Characteristics

We did not identify any eligible studies for the use of SBRT in colorectal cancer in this updated
evidence review.

Uterine Cancer
History
No eligible studies on the use of SBRT in uterine cancer were included in the 2012 report.®

Study Characteristics

We did not identify any eligible studies for the use of SBRT in uterine cancer in this updated
evidence review.

Melanoma
History

In the 2012 report presented to the HTCC,® the overall strength of evidence was assessed as
very low for harms, based on 7 case series.'’?"178 No comparative studies on the effectiveness of
SBRT in this population were identified.®
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Study Characteristics

We identified 1 RCT of SBRT in melanoma, specifically Merkel cell carcinoma (Table 13).17 We
assessed the RCT as being at moderate risk-of-bias, because of the lack of blinding.

Table 13. Summary Study Characteristics of Randomized Controlled Trials in Melanoma

Citation
Setting

NCT or Other
Trial ID

Kim et al.,
2022177

2 centers, 1
academic, in the
us

NCTO03071406

Duration

Risk-of-bias Patient Characteristics

Description of
Comparator(s)

Description of
Intervention

Median Total N = 50 people with o SBRT o Nivolumab
follow-up of | advanced Merkel cell cancer, 024 Gyin3 and
15 months comprising 25 in SBRT group fractions ipilimumab
Moderate and 25 in control group oToat Iegst 1
. . tumor site
risk-of-bias .
o Nivolumab
and
ipilimumab

Abbreviations. Gy: Gray; NCT: US National Clinical Trial; SBRT: stereotactic body radiation therapy.

GRADE Summary of Findings
Table 14. GRADE Summary of Evidence: Effectiveness of SBRT for Melanoma

Number of
Participants (N)

Number of
Studies

Findings

Certainty

of Evidence it el

SBRT with nivolumab and ipilimumab vs. nivolumab and ipilimumab for Merkel cell carcinoma

Overall survival

N =50 No difference between groups by ee00 Downgraded 2 levels for
1 RCT immunotherapy status: LowW imprecision (i.e., very
« Naive to treatment: HR, 2.12; 95% Cl, wide Cls)?
0.13 to 34.23
« Previous treatment: HR, 2.15; 95% Cl,
0.83to 5.57
Progression-free survival
N =50 No difference between groups by D00 Downgraded 2 levels for
1 RCTY® immunotherapy status: LOW imprecision (i.e., very
« Naive to treatment: HR, 1.77; 95% Cl, wide Cls)?
0.11 to 28.38
e Previous treatment: HR, 1.60; 95% ClI,
0.68 to 3.75
Disease-control
N =50 Response: 50% vs. 72%; P = .26 ePpOO Downgraded 1 level each
1 RCT7 LOW for I’ISk.-(?f-bI'aS and for
imprecision (i.e., not
assessable)?
Quality of life

Not reported
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Number of

Participants (N) i
Findings Certa.lnty Rationale
Number of of Evidence
Studies
Toxicity
N =50 8 (16%) discontinued the protocol SDO0O Downgraded 1 level each
1 RCT treatment due to toxicity. LOW for risk-of-bias and for
No deaths were attributed to treatment. imprecision (i.e., not

Grade 3 events occurred in 24% of assessable)®

SBRT group and 28% in control group;
grade 4 events occurred in 8% and 12%
by group.

Notes. 9 Inconsistency not assessable due to only 1 study.
Abbreviations. Cl: confidence interval; HR: hazard ratio; RCT: randomized controlled trial.

Overall and Progression-free Survival

In NCT03071406, survival outcomes were reported by immunotherapy status.?”® In people with
Merkel cell carcinoma who were naive to immunotherapy, there was no difference in overall
survival between SBRT added to nivolumab and ipilimumab, or nivolumab and ipilimumab
without SBRT (median, not reached in either group; HR, 2.12; 95% Cl, 0.13 to 34.23).%? In
people with Merkel cell carcinoma who had prior immunotherapy, there was no difference in
overall survival between SBRT added to nivolumab and ipilimumab, or nivolumab and ipilimumab
without SBRT (median, not reached in either group; HR, 1.77; 95% Cl, 0.11 to 28.38).27? Similar
results were seen for PFS (immunotherapy naive: median, 9.7 months SBRT vs. 14.9 months
control; HR, 2.15; 95% Cl, 0.83 to 5.57; prior immunotherapy: median: 2.7 months SBRT vs. 4.2
months control; HR, 1.60; 95% Cl, 0.68 to 3.75).17?

Disease Control

In people with Merkel cell carcinoma treated with SBRT in addition to nivolumab and ipilimumab,
12 (50%) had a response to treatment compared with 18 (72%) treated with nivolumab and
ipilimumab without SBRT (P = .26).17¢

Quality of Life
No eligible studies reported quality of life measures.

Toxicity

Overall, 8 (16%) discontinued the protocol treatment due to toxicity and no deaths were
attributed to treatment.’”? Grade 3 toxicities occurred in 4% to 8% of patients in the SBRT added
to nivolumab and ipilimumab group and 4% to 12% of patients in the nivolumab and ipilimumab
without SBRT group.'”? The most common grade 3 toxicities were colitis and elevated pancreatic
enzymes in the SBRT group and arthralgia and elevated transaminases in the control group.'”?
Overall, 5 (10%) grade 4 events occurred; 2 in the SBRT group and 3 in the control group. Grade
4 events included elevated pancreatic enzymes in both groups, and hyponatremia and acute
kidney injury in the control group.*’?
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Renal Cancer
History

In the 2012 report presented to the HTCC,® no primary studies reported on the effectiveness of
SBRT for renal cancer alone.

Study Characteristics

We identified 1 eligible comparative study and 1 noncomparative study reporting on the use
SBRT in renal cell carcinoma (Table 15 and Table 16). We assessed the comparative study to be
at low risk-of-bias as it was a complex analytic study using data from large, national databases.
We assessed the noncomparative study as being at high risk-of-bias because of the lack of a
comparator of interest.

Table 15. Summary Study Characteristics of Comparative Studies in Renal Cancer
Citation

Setting

NCT or
Other Trial

Duration
Risk-of-bias

Description of

Description of

Patient Characteristics
Comparator(s)

Intervention

Uhlig et al., Retrospective Total N = 91,965 people o SBRT « RFA
2020180 database analysis | with stage | RCC, o Median dose of | « CA
National (propensity- comprising 174 in SBRT 40 Gy (IQR,32 | « PN
matched) group, 3,432 in RFA group, to 48) in
Cancer . -
. 5,446 in CA group, and median of 3
Database | Median follow-up | g, 515, 'pN'grou fractions (IQR
(2004 to of 58 months ’ group ’
2015) 2to4)
Low risk-of-bias
NR

Abbreviations. CA: cryoablation; Gy: Gray; PN: partial nephrectomy; RCC: renal cell carcinoma; RFA:
radiofrequency ablation; SBRT: stereotactic body radiation therapy.

Table 16. Summary Study Characteristics of Noncomparative Studies in Renal Cancer
Citation
Setting
NCT or Other Trial

Study Design and

Duration Patient

Characteristics

Description of Intervention

ID
Siva et al., 2022181

12 sitesin 5
countries

NR

Risk-of-bias

Retrospective and
prospective data
analysis

Minimum of 2
years follow-up

High risk-of-bias

Total N = 190
people with
primary renal cell
carcinoma

o SBRT
o Single or multiple fractions of
greater than 5 Gy

Abbreviations. Gy: Gray;

NR: not reported; SBRT: stereotactic body radiation therapy
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GRADE Summary of Findings
Table 17. GRADE Summary of Evidence: Effectiveness of SBRT for Renal Cancer

Number of Participants (N) Certainty

Findings of Rationale
Number of Studies Evidence

SBRT vs. cRT in stage | RCC

Overall survival

N = 91,965 In people with stage | RCC, SBRT was SDOO | Not

1 comparative NRS associated with a significantly worse overall | Low downgraded?
survival than people treated with ablation or
surgery'°;

« Partial nephrectomy vs. SBRT: HR, 0.29
(95% Cl, 0.19 to 0.46)

« Cryoablation vs. SBRT: HR, 0.40 (95% ClI,
0.26 to 0.60)

« Radiofrequency ablation or microwave
ablation vs. SBRT: HR, 0.46 (95% Cl, 0.31
to 0.67)

Progression-free survival
Not reported

Disease-control
Not reported
Quality of life
Not reported

Toxicity
Not reported

Notes. @ Inconsistency not assessable due to only 1 study
Abbreviations. Cl: confidence interval; HR: hazard ratio; NRS: nonrandomized study; RCC: renal cell carcinoma;

SBRT: stereotactic body radiation therapy.

Overall and Progression-free Survival

In people with stage | RCC, SBRT was associated with a significantly worse overall survival than
people treated with ablation or surgery*8°:

e Partial nephrectomy vs. SBRT: HR, 0.29 (95% Cl, 0.19 to 0.46)

e Cryoablation vs. SBRT: HR, 0.40 (95% Cl, 0.26 to 0.60)

e Radiofrequency ablation or microwave ablation vs. SBRT: HR, 0.46 (95% Cl, 0.31 to 0.67)

Disease Control
No eligible studies reported measures of disease control.

Quality of Life
No eligible studies reported quality of life measures.

Toxicity
In the noncomparative study, none of the 190 people treated with SBRT for primary renal cell
carcinoma experienced grade 3 toxic effects or treatment-related deaths.'®! Only 1 patient

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 57



developed a treatment-related acute grade 4 duodenal ulcer and late grade 4 gastritis after

SBRT.18!

Pancreatic Cancer
History

In the 2012 report presented to the HTCC,¢ the overall strength of evidence for pancreatic
cancer was assessed as very low for effectiveness and harms, based on 1 systematic review and
4 case series.'8218 The 2012 report® also concluded that the overall strength of evidence on
cost-effectiveness for pancreatic cancer was very low, based on 1 economic modeling study.®’

Study Characteristics
We identified 3 eligible comparative studies of SBRT in pancreatic cancer (Table 18). We

assessed each of the studies to be at low risk-of-bias as these were complex analytic studies
using data from large, national databases.881%0

Table 18. Summary Study Characteristics of Comparative Studies in Pancreatic Cancer

Citation
Setting

NCT or Other Trial
ID

de Geus et al.,
2017188

National Cancer
Database (2004 to
2012)

NR

Duration
Risk-of-bias

Retrospective
database
analysis
(propensity
matched)

Followed up to

Patient
Characteristics

Total N = 14,331
people with

unresected pancreatic

cancer, comprising
322 in SBRT group,
5,464 in CT group,
6,418 in cRT group,

Description of
Intervention

o SBRT
o Median dose
of 30.0 Gy
(IQR, 24.0 to
35.0)
o Median of 3
fractions (IQR,

Description of
Comparator(s)

e CT
° CRT
o Median dose of
45.0 Gy (IQR,
45.0 to 50.4)
o Median of 28
fractions (IQR,

Epidemiology, and
End Results (SEER)
and Texas Cancer
Registry, linked
with Medicare;
MarketScan
Commercial Claims
and Encounter
database

NR

Follow-up of at
least 9 months

Low risk-of-
bias

unresectable
pancreatic cancer
comprising 2,552
older patients (105
SBRT, 1,187 CT,

1,230 cRT) and 3,102
younger patients (101

SBRT, 1,519 CT,
1,482 cRT)

20 months and 2,127 in IMRT 3to 5) 25 t0 29)
Low risk-of- group o IMRT
bias o Median dose of
50.4 Gy (IQR,
45.0 to 50.4)
o Median of 28
fractions (IQR,
25 to 30)
Moningi et al., Retrospective Total N = 5,624 « SBRT «CT
2022187 database people with non- o cRT
. analysis metastatic,
Surveillance,
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Citation
Setting

Duration
Risk-of-bias

Patient
Characteristics

Description of
Intervention

Description of

NCT or Other Trial Comparator(s)

ID

Zhong et al,, Retrospective Total N = 8,450 o« SBRT e CRT
2017190 database people with locally o Median of o Median of
. analysis advanced pancreatic 8.0 Gy 10th 1.8 Gy “0th
National Cancer . . . .
Database (2004 to (propensity cancer, comprising percentile of percentile of
matched) 631 in SBRT group 5.0 and ?Oth 1.8 and ?Oth
20123 . . .
. and 7,819 in cRT percentile of percentile of
Median follow- . . .
NR group 20.0)in 1.9) in median
up of 26 . .
months median 5 28 fractions
fractions 10th (10th percentile
Low risk-of- percentile of 2 of 21 and ?0Oth
bias and ?0Oth percentile of
percentile of 31)
5)

Abbreviations. cRT: conventional RT; CT: chemotherapy; Gy: Gray; IMRT: intensity-modulated radiotherapy;
IQR: interquartile range; NCT: US National Clinical Trial; NR: not reported; SBRT: stereotactic body radiation
therapy.

GRADE Summary of Findings
Table 19. GRADE Summary of Evidence: Effectiveness of SBRT for Pancreatic Cancer

Number of

Participants Certainty

(N) Findings of
Evidence

Rationale

Number of
Studies

SBRT vs. CT or IMRT for unresected pancreatic cancer

Overall survival

N = 14,331 In people with unresected pancreatic cancer treated with | @O0 Not
1 comparative SBRT had significantly better overall survival than people | Low downgraded?
NRS156 treated with CT (13.9 months SBRT vs. 10.2 months CT;

P <.001) or IMRT (13.9 months SBRT vs. 12.2 months
IMRT; P = .049). However, there was no difference in
overall survival between SBRT with multi-agent CT and
multi-agent CT alone (14.8 months SBRT with multi-agent
CT vs. 12.9 months multi-agent CT alone; P = .09).

Progression-free survival
Not reported

Disease-control
Not reported
Quality of life
Not reported
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Number of
Participants Certainty

(N) Findings i Rationale

Number of Evidence
Studies

SBRT vs. cRT for locally advanced pancreatic cancer

Overall survival
N = 8,450 People with locally advanced pancreatic cancer treated SDOO Not

with SBRT had significantly better overall survival than LOW downgraded?
people treated with cRT at 2 years (HR, 0.84; 95% ClI,
0.75 to 0.93), with a significantly longer median survival.

1 comparative
N Rsl90

Progression-free survival
Not reported

Disease-control
Not reported
Quality of life
Not reported

SBRT vs. CT or cRT for pancreatic cancer

Toxicity

N = 5,624 In people with nonmetastatic, unresectable pancreatic S 00) Not

1 comparative | cancer, SBRT was associated with significantly more Gl LOW downgraded
NRS189 bleeds than CT alone (HR, 4.13; 95% Cl, 2.58 to 6.61) and

Gl strictures (HR, 1.58; 95% Cl, 1.18 to 2.21). However,
risk varied by age, with SBRT being associated with
similar rates of Gl complications to cRT in younger
people.

Notes. @ Inconsistency not assessable due to only 1 study

Abbreviations. Cl: confidence interval; cRT: conventional radiation therapy; CT: chemotherapy; Gl:
gastrointestinal; HR: hazard ratio; IMRT: intensity-modulated radiation therapy; NRS: nonrandomized study;
SBRT: stereotactic body radiation therapy.

Overall and Progression-free Survival

In an analysis from the National Cancer Database, people with unresected pancreatic cancer
treated with SBRT had significantly better overall survival than people treated with
chemotherapy (CT; 13.9 months SBRT vs. 10.2 months CT; P < .001), cRT (13.9 months SBRT vs.
11.6 months cRT; P = .02), or intensity-modulated radiation therapy (IMRT; 13.9 months SBRT
vs. 12.2 months IMRT; P = .049).188 However, there was no difference in overall survival
between SBRT with multi-agent CT and multi-agent CT alone (14.8 months SBRT with multi-
agent CT vs. 12.9 months multi-agent CT alone; P = .09).188

In another analysis from the National Cancer Database, people with locally advanced pancreatic
cancer treated with SBRT had significantly better overall survival than people treated with cRT at
2 years (20.3% SBRT vs. 16.3% cRT; HR, 0.84; 95% Cl, 0.75 to 0.93), with a significantly longer
median survival (13.9 months SBRT vs. 11.6 months cRT; P < .001).2%° In a subgroup analysis,
there was a significant survival benefit with SBRT for people aged 69 and younger, tumor stages

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 60



T3 or T4, nodal stage N1, tumor size of 3 cm or less, people with no comorbidities, people who
had not undergone surgery and CT use.'?®

Disease Control
No eligible studies reported measures of disease control.

Quality of Life
No eligible studies reported quality of life.

Toxicity

Only 1 of the eligible studies included safety outcomes.*® In an analysis of SEER and Texas
Cancer Registry (linked with Medicare) and the MarketScan Commercial Claims and Encounter
database, toxicities were compared by age (patients aged older than 65 and patients aged 18 to
64 years).'®? Overall, SBRT was associated with significantly more Gl bleeds than CT alone (HR,
4.13; 95% Cl, 2.58 to 6.61) and Gl strictures (HR, 1.58; 95% Cl, 1.18 to 2.21).®? When compared
with cRT, SBRT was associated with higher rates of biliary stricture (42.9% SBRT vs. 31.8% cRT;
P =.02) in older people.’® In younger people, SBRT was associated with similar rates of Gl
complications to cRT.*®

Head and Neck Cancer

History

In the 2012 report presented to the HTCC,¢ the overall strength of evidence was assessed as
very low for harms for head and neck cancers (specifically, ocular and glomus jugulare), based on

1 systematic review and 7 case series.”2178191 No comparative effectiveness or economic
studies were identified.¢

Study Characteristics

We identified 5 eligible comparative studies (1 RCT and 4 NRSs, in 6 publications) of SBRT in
head and neck cancer (Table 20).192-1%7 We assessed the RCT as being at moderate risk-of-bias
because of a lack of reporting around randomization and allocation concealment. We assessed 1
study to be at high risk-of-bias because of the potential for confounding,'’> and the remaining
studies were at moderate risk-of-bias because although confounding had been addressed, there
remained the possibility of differences between the patient populations.172196.197

Table 20. Summary Study Characteristics of Randomized Controlled Trials and Comparative
Studies in Head and Neck Cancer

Citation
Setting D.uratlon. Patient Characteristics Descr|pt|9n of Description of
NCT or Other Risk-of-bias Intervention Comparator(s)
Trial ID
Randomized controlled trials
McBride et al., RCT Total N = 62 people e SBRT in « Nivolumab
2021194 . with metastatic or combination
Median follow-up . .
. . recurrent head and with nivolumab
Single center in of 20 months .
neck squamous cell c9Gyin3
the US . - .
carcinoma, comprising fractions
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Citation
Setting

NCT or Other
Trial ID

NCT02684253

Duration
Risk-of-bias

Moderate risk-of-
bias

Patient Characteristics

32 in SBRT group and
30 in control group

Description of
Intervention

delivered
every other
day

Description of
Comparator(s)

Comparative nonr

andomized studies

Al-Mamgani et
al., 20131%°

Single center in
the Netherlands

NR

Retrospective
study

Median follow-up
of 56 month in
the SBRT group
and 57 months in
the BT group

High risk-of-bias

Total N = 250 people
with for early-stage
oropharyngeal cancer,
comprising 102 in
SBRT group and 148
in BT group

« SBRT boost
after RT
o 3 fractions,
5.5 Gy per
fraction within
1 week to
primary tumor

o BT boost after
RT

Ozyigit et al.,
2011197

Single academic
center in Turkey

NR

Retrospective
study

Median follow-up
of 24 months

Moderate risk-of-
bias

Total N = 51 people
with locally recurrent
nasopharyngeal
carcinoma, comprising
24 in SBRT group and
27 in conformal RT
group

« SBRT
o 30 Gy
delivered over
5 consecutive
days

o Conformal RT

Vargo et al.,
20181

8 academic
centers in the
us

NR

Retrospective
study

Median follow-up
of 24 months in
the SBRT group
and 28 months in
the IMRT group

Moderate risk-of-
bias

Total N = 414 people
with unresectable
recurrent or second
primary head and neck
cancer, comprising
197 in SBRT group
and 217 in IMRT
group

« SBRT
o Median 40 Gy
(range, 16 to
50) in median
of 5 fractions
(range, 1 to 8)

o IMRT
o Median 60 Gy
(range, 40 to
72) in median
of 33 fractions
(range, 12 to
60)

Yamazaki et al.,
2017192,193

3 centers,
including an
academic center,
in Japan

NR

Retrospective
study

Median follow-up
of 8 months

Moderate risk-of-
bias

Total N = 176 people
with recurrent head
and neck cancers,
comprising 117 in
SBRT group, 33 in
IMRT group and 26 in
charged particle RT
group

« SBRT
o Median 32 Gy
(range, 25 to
39) in median
of 5 fractions
(range, 3 to 8)

o IMRT
o Median 60 Gy
(range, 30 to
69) in median
of 20 fractions
(range, 5 to
30)
o Charged particle
RT
o Median
57.6 Gy
(range, 43.2 to
70.2) in
median of 16
fractions
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Citation
Setting

NCT or Other
Trial ID

Duration

R Patient Characteristics

Description of
Intervention

Description of
Comparator(s)

(range, 12 to
30)

Abbreviations. BT: brachytherapy; Gy: Gray; IMRT: intensity-modulated radiation therapy; NCT: US National
Clinical Trial; RCT: randomized controlled trial; RT: radiation therapy; SBRT: stereotactic body radiation therapy

GRADE Summary of Findings
Table 21. GRADE Summary of Evidence: Effectiveness of SBRT for Head and Neck Cancer

Number of

Participants (N)

Number of
Studies

Findings

SBRT vs. brachytherapy in early-stage oropharyngeal cancer

Certainty of

Evidence

Rationale

Overall survival

1 comparative
N R5195

oropharyngeal cancer boosted with
SBRT or brachytherapy after cRT.

N =250 SBRT boost or brachytherapy boost ee00 Not downgraded?
1 comparative after cRT were associated with a similar | Low
NRS”? overall survival at 3 years (81% SBRT
vs. 83% BT; P = .83).
Progression-free survival
N =250 SBRT boost or brachytherapy boost ee00 Not downgraded?
1 comparative after cRT were associated with a similar | Low
NRS“’E disease-free survival at 3 years (92%
SBRT vs. 86% BT; P =.15).
Disease-control
N =250 SBRT boost or brachytherapy boost P00 Not downgraded?
1 comparative after cRT were associated with a similar | Low
NRS”E local control rate at 3 years (97% SBRT
vs. 94% BT; P = .33).
Quality of life
N =250 No significant difference in quality of ®POO Downgraded 1 level for
life in patients with early-stage LOW imprecision (i.e., not

assessable)

SBRT vs. other treatment options for recurrent or metastatic head and neck ca

ncer

Overall survival

3 comparative
N Rssl92,196,197

charged particle RT, (HR, 0.35; 95% Cl,
0.13 to 0.94), but a similar cancer-

N = 62 No difference between nivolumab in SPp0O Downgraded 1 level for

1 RCT194 combination with SBRT or nivolumab MODERATE imprecision (i.e., not
alone (at 12 months, 54.4% SBRT vs. assessable)?
50.2% control; P = .75)

N = 641 SBRT appears to be associated with a SPO0O Not downgraded
significantly worse overall survival than | Low
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Number of
Participants (N) Certainty of

Findings Rationale

Number of Evidence
Studies

specific survival to IMRT (HR, 0.88; 95%
Cl, 0.70 to 1.10) and conformal RT (at 2
years, 64% SBRT vs. 47% conformal RT;

P = .40).
Progression-free survival
N = 62 No difference between nivolumab in SDPPO Downgraded 1 level for
1 RCT194 combination with SBRT or nivolumab MODERATE imprecision (i.e., not
alone (at 12 months, 16.8% SBRT vs. assessable)?

32.2% control; P =.79)

Disease-control

N =62 No difference between nivolumab in SDOO Downgraded 2 levels for
1 RCT19% combination with SBRT or nivolumab LOW imprecision (i.e., very
alone (at 12 months, OR, 0.80; 95% ClI, wide Cls)?
0.24 to 2.61)
N = 641 SBRT appears to be associated with 100 Not downgraded

similar levels of disease control to IMRT | Low

S comparative (HR, 1.15; 95% CI, 0.89 to 1.50),

NRSSI92,196,197
conformal RT (at 2 years, 82% SBRT;
80% conformal RT; P =.57), and
charged particle RT (at 1 year, 67%
SBRT vs. 67% charged particle RT;
P value not reported)

Quality of life

Not reported

SBRT vs. other options for early and recurrent head and neck cancers

Toxicity
N =62 No difference between nivolumab in OPPO Downgraded 1 level for
1 RCT19 combination with SBRT or nivolumab MODERATE imprecision (i.e., not
alone (grade 3, and higher 9.7% SBRT assessable)?
vs. 13.3% control; P = .70)
N =891 SBRT had a favorable toxicity profile, ee00 Not downgraded
with similar or fewer toxicities than LOW

4 comparative

NRSs 192195197 other treatment options (brachytherapy,

conformal RT, IMRT, charged particle
RT); however, grade 5 events were
relatively high, with 1 study reporting
12.5% grade 5 events in the SBRT
group

Notes. @ Inconsistency not assessable due to only 1 study
Abbreviations. Cl: confidence interval; cRT: conventional radiation therapy; IMRT: intensity-modulated radiation
therapy; NRS: nonrandomized study; OR: odds ratio; RCT: randomized controlled trial; RT: radiation therapy;
SBRT: stereotactic body radiation therapy.

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 64



Overall and Progression-free Survival

In a single center study from the Netherlands, patients with early-stage oropharyngeal cancer
boosted with SBRT or brachytherapy after cRT had similar overall survival at 3 years (81% SBRT
vs. 83% BT; P = .83) and disease-free survival at 3 years (92% SBRT vs. 86% BT; P = .15).1%°

In the RCT, people with metastatic or recurrent head and neck squamous cell carcinoma treated
nivolumab in combination with SBRT or nivolumab alone had a similar overall survival (at 12
months, 54.4% SBRT vs. 50.2% control; median survival, 13.9 months SBRT vs. 14.2 months
control; P = .75).4Incidence of PFS was also similar between groups (at 12 months, 16.8% SBRT
vs. 32.2% control; median survival, 2.6 months SBRT vs. 1.9 months control; P = .79).1%4

Across the 3 comparative studies, SBRT appears to be associated with a significantly worse
overall survival than charged particle RT, but a similar cancer-specific survival to IMRT and
conformal RT.

e In asingle center study from Turkey, patients with locally recurrent nasopharyngeal
carcinoma reirradiated with SBRT or conformal RT (with or without brachytherapy) had a
similar cancer-specific survival at 2 years (64% SBRT vs. 47% conformal RT; P = .40).1%7

e In a multicenter study from the US, people with unresectable recurrent or second primary
head and neck cancer had a significantly worse overall survival when treated with SBRT
compared with those treated with IMRT (at 2 years: 16.3% SBRT vs. 35.4% IMRT; P < .001),
with a median survival of 7.8 months compared with 13.3 months.'?® However, this
difference did not remain significant on multivariate analysis (HR, 0.88; 95% Cl, 0.70 to
1.10).1%¢ In patients with unresectable tumors with an intertreatment interval greater than 2
years or those with 2 years or less and without feeding tube or tracheostomy dependence
had significantly improved survival with IMRT when compared with SBRT (18.6% SBRT;
39.1% IMRT; P < .001).%%¢

¢ In a multicenter study from Japan, people with recurrent head and neck cancers reirradiated
with photon RT (majority treated with SBRT) had similar overall survival to people treated
with charged particle RT (at 1 year, 54% SBRT vs. 68% charged particle RT; HR, .49; 95% Cl,
0.86 to 2.57).92 However, in a matched analysis, charged particle RT was associated with
significantly improved survival when compared with photon RT (HR, 0.35; 95% Cl, 0.13 to
0.94).172

Disease Control

In a single center study from the Netherlands, patients with early-stage oropharyngeal cancer
boosted with SBRT or brachytherapy after cRT had similar local control at 3 years (97% SBRT vs.
94% BT; P = .33), regardless of tumor T stage.!?®

In the RCT, people with metastatic or recurrent head and neck squamous cell carcinoma treated
nivolumab in combination with SBRT or nivolumab alone had similar objective response rates (at
12 months, 29.0% SBRT vs. 34.5% control; OR, 0.80; 95% Cl, 0.24 to 2.61).1%4
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Across the 3 comparative studies, SBRT appears to be associated with similar levels of disease

control to IMRT, conformal RT, and charged particle RT.

e In asingle center study from Turkey, patients with locally recurrent nasopharyngeal
carcinoma reirradiated with SBRT or conformal RT (with or without brachytherapy) had a
similar rate of local control at 2 years (82% SBRT; 80% conformal RT; P = .57).1%7

e In a multicenter study from the US, people with unresectable recurrent or second primary
head and neck cancer had a significantly higher locoregional failure when treated with SBRT
compared with those treated with IMRT (cumulative incidence: 57.0% SBRT vs. 45.4% IMRT;
P = .01); this difference did not remain significant on multivariate analysis (HR, 1.15; 95% Cl,
0.89 to 1.50).17¢ Patients with unresectable tumors with an intertreatment interval greater
than 2 years or those with 2 years or less and without feeding tube or tracheostomy
dependence had significantly lower locoregional failure with IMRT when compared with
SBRT (P = .006).1%¢

e In a multicenter study from Japan, people with recurrent head and neck cancers reirradiated
with photon RT (majority treated with SBRT) had similar rates of local control at 1 year to
people treated with charged particle RT (at 1 year, 67% SBRT vs. 67% charged particle RT;
P value not reported; Cls overlap).t??

Quality of Life

There was no significant difference in quality of life in patients with early-stage oropharyngeal
cancer boosted with SBRT or brachytherapy after cRT at any measured time point.1?>

Toxicity
In the RCT, people with metastatic or recurrent head and neck squamous cell carcinoma treated

nivolumab in combination with SBRT or nivolumab alone experienced similar levels of toxicity
(grade 3, and higher 9.7% SBRT vs. 13.3% control; P = .70).1%4

Across the 4 comparative studies, SBRT had a favorable toxicity profile, with similar or fewer

toxicities than other treatment options (brachytherapy, conformal RT, IMRT, charged particle

RT); however, grade 5 events were relatively high, with 1 study reporting 12.5% grade 5 events

in the SBRT group.

e Acute and late grade 3 toxicities were similar in the SBRT- and brachytherapy-boosted
groups.'?> No grade 4 or higher toxicities were observed.?>

e SBRT was associated with fewer late grade 3 or higher toxicities than conformal RT (21%
SBRT vs. 48% conformal RT; P = .04), and these included cranial neuropathy, carotid blow-
out syndrome, and brain necrosis in the SBRT group; brain necrosis, trismus, cranial
neuropathy, and carotid blow-out syndrome in the conformal RT group.®” Overall, fatal
complications were similar between groups (12.5% SBRT vs. 14.8% conformal RT; P = .80).

e Acute grade 3 or higher toxicities were similar for SBRT and IMRT (11.7% SBRT vs. 16.6%
IMRT; P = 15) but grade 4 and higher toxicities were significantly higher in the IMRT group
(0.5% SBRT vs. 5.1% IMRT; P < .01).17¢ Grade 4 toxicities included fistula development,
intensive care unit admission, or life-threatening bleeding.'?® Acute grade 5 deaths
(specifically bleeding) were similar between groups (0.5% SBRT vs. 1.8% IMRT; P = .42), as
were late grade 3 or higher toxicities (11.6% SBRT vs. 12.4% IMRT: P = .69).1%¢

e Charged particle RT was associated with higher rates of grade 3 or higher toxicities (21%
SBRT vs. 23% IMRT vs. 46% charged particle RT; P = .04; HR univariate, 2.71; 95% Cl, 1.15

197

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 66



to 6.39); however, this difference did not remain on multivariate analysis (HR, 1.2; 95% ClI,
0.42 to 3.41).12 Overall, there were 13 (9%: 10 bleeding, 1 ulceration, 1 mucositis, 1 trismus
and abscess) grade 5 toxicities in the photon RT group, whereas 4 (15%: 2 bleeding, 1
skin/bone necrosis and infection, 1 soft tissue necrosis and infection) in the charged particle
RT group

Ovarian Cancer
History
No eligible studies on the use of SBRT in ovarian cancer were included in the 2012 report.®

Study Characteristics

We did not identify any eligible studies for the use of SBRT in breast cancer in this updated
evidence review.

Liver Cancer
History

In the 2012 report presented to the HTCC,¢ the evidence for effectiveness and harms of SBRT
for hepatocellular carcinoma was assessed as being of very low certainty, with any conclusions
about benefit and harms being uncertain. The report included 2 poor-methodological-quality
systematic reviews of case series'®>1%8 and 7 case series for hepatocellular carcinoma.???-203

Study Characteristics

We did not identify any RCTs evaluating the use of SBRT for liver cancer. We identified 20
comparative studies, reported in 21 publications, on the use of SBRT for liver cancer (Table
22).206-226 The populations varied across studies, with 8 evaluating the use of SBRT in
unresectable hepatocellular carcinoma (HCC),207:211,213,215-217,222.224 4 in early-stage
HCC,207:218219.223 4 jn small HCCs,208210212.214 9 55 bridge therapy to liver transplantation for
HCC,?2°22> 1 in advanced HCC,?% and 1 in unresectable intrahepatic cholangiocarcinoma.??! We
assessed 4 of the studies to be at low risk-of-bias as these were complex analytic studies using
data from large, national databases,?”-219221 5 at high risk-of-bias because of the potential for
confounding,?08209.211.220225 and the remaining studies were at moderate risk-of-bias because
although confounding had been addressed, there remained the possibility of differences
between the patient populations.206207,210,212-216,222-224
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Citation

Setting
NCT or Other Trial ID

Table 22. Summary Study Characteristics of Comparative Studies in Liver Cancer

Duration
Risk-of-bias

Comparative nonrandomized studies

Patient Characteristics

Description of
Intervention

Description of
Comparator(s)

Bettinger et al.,
2019206

15 centers, including

Retrospective analysis
(propensity-matched)

Median follow-up NR

Total N = 1,023 participants with
advanced HCC, comprising 122
in SBRT group and 901 in

« SBRT
o Median total dose of
44 Gy (range, 21 to

« Sorafenib
o 800 mg per day

. sorafenib group 66)in 3to 12
academic centers . . .
Moderate risk-of-bias fractions
across Germany, the
UK, Italy, Switzerland,
Japan and South Korea
NR
Hara et al., 20192%7 Retrospective study Total N = 374 participants with « SBRT « RFA
(propensity-matched) early-stage HCC, with 143 in o Total dose of 40 GY o Performed
Two centers (1 . .
L. . SBRT group and 231 in RFA and 35Gyin5 percutaneously under
academic) in Japan Median follow-up of 30 . .
group fractions ultrasound guidance

NR

months in the SBRT
group and 34 months in
the RFA group

Moderate risk-of-bias

o Also a minority
treated with 36 to
45 Gyin12to 15
fractions

o 1to 3 insertions
performed to achieve
complete ablation,
requiring a 5 mm
ablative safety margin
for each tumor

Honda et al., 2013208

Single academic center
in Japan

NR

Retrospective study

Median follow-up of 12
months for SBRT and
30 months for TACE

High risk-of-bias

Total N = 68 participants with
small (3 cm or smaller), solitary,
and hypervascular HCC,
comprising 30 in TACE-SBRT
group and 38 in TACE group

o TACE-SBRT
o Total dose of 48 or
60 Gy delivered in 4
or 8 fractions in 4 to
10 days

« TACE
o All treatment naive

Jacob et al., 20152%7

Single academic center
in the US

NR

Retrospective study

Median follow-up not
reported

High risk-of-bias

Total N = 161 participants with
nonresectable HCC tumors of 3
cm or greater, comprising 37 in
TACE-SBRT group and 124 in
TACE group

« TACE-SBRT
036to 60Gyin3
fractions

« TACE
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Citation

Setting
NCT or Other Trial ID
Jeong et al., 2021210.22¢

Single center in South
Korea

NR

Duration
Risk-of-bias

Retrospective study
(also retrospective
noncomparative cohort
from the same
institution reporting on
harms)

Median follow-up of 50
months

Moderate risk-of-bias

Patient Characteristics

Total N = 266 participants with
small (3 cm or smaller) HCC,
comprising 87 in SBRT group and
179 in RFA group

Description of
Intervention

« SBRT

o Median total dose
was 45 Gy (range 30
to 60)

o Median dose of 15 Gy
(range, 10 to 15) per
fraction given over 3
to 4 consecutive days

Description of
Comparator(s)

« RFA

o Performed
percutaneously under
ultrasonographic
guidance

o Radiofrequency current
was emitted for 10 to 15
min using a 200W
generator set

Jietal, 2022211

Single academic center
in Hong Kong

NR

Retrospective study

Median follow-up of 26
months

High risk-of-bias

Total N = 60 participants with
unresectable HCC, comprising 22
in SBRT group and 38 in RFA
group

« SBRT
0 5.5 to 10 Gy per day
for 5 doses in 1 week,
to a total of 27.5 to
50 Gy

« RFA
o RFA through
percutaneous approach
under ultrasound or CT
guidance
o Each cycle lasted for 8 to
12 minutes

Jun et al, 2018212 Retrospective study Total N = 199 participants with « SBRT o TACE alone
. . HCC smaller than 5 cm, o Total dose of 40 to
 Centers ;ﬁ;tg Median follow-up NR | ;1 orising 85 in SBRT-TACE 60 Gy (median, 55 Gy)
-~ Moderate risk-of-bias group and 114 in TACE group administered in 3to 5
academic centers fracti
ractions over
NR consecutive days or
twice a week
o In combination with
TACE
Kim et al., 2020213 Retrospective Total N = 2,064 participants with | « SBRT « RFA

7 centers in Korea,
Taiwan, China, and
Hong Kong

NR

(propensity-matched)
study

Median follow-up of 28
months

unresectable HCC, comprising
496 in SBRT group and 1,568 in
RFA group

o Median dose of
72.0 Gy (IQR 65.6 to
88.0)in 2.0 Gy
fractions

o Performed
percutaneously under
ultrasound guidance

o Complete ablation with a
0.5 to 1.0 cm margin
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Citation

Setting
NCT or Other Trial ID

Duration
Risk-of-bias

Moderate risk-of-bias

Patient Characteristics

Description of
Intervention

Description of
Comparator(s)

Kimura et al., 2018214

2 centers in Japan (1
academic center)

NR

Retrospective study

Median follow-up of 16
month in the SBRT
group and 29 months in
the combination group

Moderate risk-of-bias

Total N = 150 participants with
small (up to 5 cm) HCC who
were ineligible for resection or
ablation therapies, comprising 28
in SBRT group and 122 in
combination group

« SBRT
48 Gy in 4 fractions at
the isocenter and 40
Gy in 4 or 5 fractions
at the dose covering
95% of the planning
target volume

o SBRT in combination with
TACE

Nabavizadeh et al.,
2021215

Single academic center
in the US

NR

Retrospective,
propensity-matched
analysis

Median follow-up of 48
months

Moderate risk-of-bias

Total N = 190 participants with a
single inoperable HCC,
comprising 90 in TACE-SBRT
group and 100 in TACA-TA
group

« TACE-SBRT
o 5 fractions

o« TACE-TA
o Performed using CT and
ultrasound guidance

Nieuwenhuizen et al.,
2021216

AmCORE (2007 to
2020)

NR

Prospective registry
analysis

Median follow-up of 29
months

Moderate risk-of-bias

Total N = 199 participants with
unresectable liver metastases,
comprising 55 in SBRT group and
144 in TA group

« SBRT
060Gyin 3,5, 80r12
fractions

« TA
o RFA or microwave
ablation

Oladeru et al., 20162

Surveillance,
Epidemiology, and End
Results Program
(SEER)-Medicare (2004
to 2011)

NR

Retrospective database
analysis

Median follow-up NR

Low risk-of-bias

Total N = 189 participants with
unresectable HCC, comprising
112 in SBRT group and 77 in
SIRT group

« SBRT
o No details

« SIRT
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Citation

Setting
NCT or Other Trial ID

Duration
Risk-of-bias

Patient Characteristics

Description of
Intervention

Description of
Comparator(s)

Parikh et al., 2018218 Retrospective database | Total N = 440 participants with « SBRT « RFA
Surveillance, analysis (propensity- fearly—stage HCC, comprising 32 o No details
. . matched) in SBRT group and 408 in RFA
Epidemiology, and End rou
Results Program Median follow-up of 16 group
(SEER)-Medicare (2004 | months in the SBRT
to 2011) group and 25 months in
NR the RFA group
Low risk-of-bias
Rajyaguru et al., Retrospective database | Total N = 3,980 participants with | « SBRT « RFA
2018217 analysis nonsurgically managed stage | or o Dose range from
Database (2004 to months group ’ group f
2013) more Gy (no. o
Low risk-of-bias fractions NR)
NR
Sapisochin et al., Retrospective Total N = 594 participants with « SBRT « TACE
2017220 (assumed) study HCC treated as a bridge to o Median prescribed « RFA
. . . i transplant, comprising 36 in dose was 36 Gy in 6
Single center in Canada ms:&z follow-up of 47 SBRT group, 99 in TACE group, fractions (IQR, 30 to
NR and 244 in RFA group 40 in 6 fractions)
High risk-of-bias
Sebastian et al., Retrospective database | Total N = 141 participants with « SBRT o TARE
2019221 analysis unresectable intrahepatic o 30 Gy or higher e CRT

National Cancer
Database (2004 to
2014)

NR

Median follow-up of 17
months

Low risk-of-bias

cholangiocarcinoma, comprising
27 in SBRT group, 60 in TARE
group and 54 in cRT group

delivered in 5 or
fewer fractions

o Median dose and
number of fractions
was 45 Gy (IQR, 40 to
50 Gy) and 5 fractions
(IQR, 3 to 5)

o Median dose and
number of fractions was
50.4 Gy (IQR, 45 to
54 Gy) and 28 fractions
(IQR 25 to 30)
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Citation

Setting
NCT or Other Trial ID
Wahl et al., 2016222

Single academic center
in the US

NR

Duration
Risk-of-bias
Retrospective study

Median follow-up of 13
months for SBRT and
20 months for RFA

Moderate risk-of-bias

Patient Characteristics

Total N = 224 participants with
inoperable, nonmetastatic HCC,
comprising 63 in SBRT group and
161 in RFA group

Description of
Intervention

« SBRT
o 3 or 5 fractions
delivered 2 to 3 times
per week with median
doses of 30 or 50 Gy,
with a range of 27 to
60 Gy

Description of
Comparator(s)

« RFA
o Majority percutaneous
(97%)

Single academic center
in Hong Kong

NCT03950102

retrospective
comparison groups

Minimum follow-up of
12 months

High risk-of-bias

received bridge treatment to
liver transplantation for HCC,
comprising 40 in SBRT group, 59
in TACE group, and 51 in HIFU
group

o Median dose of 50 Gy
in 5 fractions

Wang et al., 2021223 Retrospective study Total N = 98 participants with « SBRT « RFA
. . (propensity-matched) Barcelona Clinical Liver Cancer o Total dose of 35 Gy
Single academic center - . . .
in Japan Median follow-up of 36 stages O to B1, comprising 26 in delivered in 5
SBRT group and 72 in RFA group fractions over 5to 7
NR months days
Moderate risk-of-bias
Wong et al., 2019224 Retrospective study Total N = 251 participants with o SBRT « TACE
. (propensity-matched) nonresectable HCC, comprising o Total dose ranged
2 centers (1 academic) . 49 in TACE + SBRT and 202 in from 5 to 8.5 Gy for 6
in Hong Kong Median follow-up of 13 .
months TACE group fractions to 4 Gy for 6
NR to 10 fractions
Moderate risk-of-bias
Wong et al., 2021225 Prospective study using | Total N = 150 participants who « SBRT « TACE

o Median number per
patient was 3 (range, 1
to 9)
« RFA

Abbreviations. Gy: Gray; HCC: hepatocellular carcinoma; HIFU; high-intensity focused ultrasound; NCT: US National Clinical Trial; NR: not reported; RFA:
radiofrequency ablation; SBRT: stereotactic body radiation therapy; TACE: transarterial chemoembolization.
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In addition, we identified a further 11 noncomparative studies, reported in 13 publications,
describing the toxicities and adverse events associated with the use of SBRT for liver cancer
(Table 23).227-23? We assessed each of the noncomparative studies at being at high risk-of-bias
because of the lack of a comparator.

Table 23. Summary Study Characteristics of Noncomparative Studies in Liver Cancer

Citation
Setting
NCT or Other Trial ID

Andratschke et al.,
2018236

17 centers in Germany
and Switzerland

NR

Study Design and

Duration
Risk-of-bias

Retrospective
study

Median follow-up
of 15 months

High risk-of-bias

Patient
Characteristics

Total N = 474 people
with liver
oligometastases

Description of Intervention

« SBRT
o Median 18.5 Gy (range, 3
to 37.5 Gy) in median 1
fraction (range, 1 to 13)

Berber et al., 20132%7

4 academic centers in the
us

Retrospective
(assumed) study

Median follow-up
of 25 months

Total N = 153 people
with metastatic liver
lesions

« SBRT
027 to 46.5 Gy in around
3 to 10 fractions

Single academic center in
Canada

NCT00914355 and
NCT00152906

Median follow-up
of 31 months

High risk-of-bias

NR
High risk-of-bias
Bujold et al., Prospective study Total N = 102 people | « SBRT
2013230231,239 with locally advanced o Median dose of 36 Gy in

HCC

6 fractions

Kibe et al., 2022227
Single center in Japan
NR

Retrospective
study

Median follow-up
of 39 months

High risk-of-bias

Total N = 180 people
with locally untreated
HCC tumors

o SBRT
035 Gy in 5 fractions or
40 Gy in 5 fractions

Lock et al., 2022234

Single academic center in
Canada

NR

Prospective study

Followed up to 2
years

High risk-of-bias

Total N = 397 people
with liver tumors

o SBRT
o Median dose of 42 Gy

Loi et al., 2021228
Single center in Italy
NR

Retrospective
study

Median follow-up
of 19 months

High risk-of-bias

Total N = 128 people
with HCC

o SBRT
o 3 to 30 fractions

Mahadevan et al., 2018233

RSSearch registry,
including 25 sites and

Retrospective
registry analysis

Total N = 427 people
with liver metastases

« SBRT
o Median dose of 45 Gy
(range, 12 to 60) in a
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Citation

Setting
NCT or Other Trial ID

academic centers in the
US, Germany, and
Australia (2005 to 2017)

NCT01885299

Study Design and
Duration

Risk-of-bias

Median follow-up
of 14 months

High risk-of-bias

Patient
Characteristics

Description of Intervention

median of 3 fractions
(range, 1 to 5)

Méndez Romero et al.,
2021238

13 centers, including
academic centers, in the
Netherlands and Belgium

NR

Mixed (some data
entered
retrospectively)
study

Median follow-up
of 2.3 years

High risk-of-bias

Total N = 515 people
with liver metastases

« SBRT

c18to20Gyin 3
fractions

c11to12Gyin5
fractions

o 7.5 Gy in 8 fractions

o5 Gy in 12 fractions

Munoz-Schuffenegger et
al., 202123

Single center in Canada
NR

Retrospective
study

Median follow-up
of 11 months

High risk-of-bias

Total N = 128 people
with HCC with
macrovascular
invasion

« SBRT

o Median dose of 33 Gy
(range, 27 to 54) in a
median of 5 fractions
(range, 5 to 6)

Stintzing et al., 2019232
Single center in Germany
NR

Prospective study

Median follow-up
of 30 months

High risk-of-bias

Total N = 126 people
with oligo-metastatic
disease limited to
liver

« SBRT

020to45Gyinl1to3
fractions

Voglhuber et al., 2021227

Single academic center in
Germany

NR

Retrospective
study

Median follow-up
of 11 months

High risk-of-bias

Total N = 115 people
with liver metastases

« SBRT

o Median cumulative dose
of 35 Gy (range, 12 to
60 Gy) with a median
single dose of 7 Gy
(range, 2.5t0 20 Gy) in 5
(range, 2 to 16)

Abbreviations. Gy: Gray; HCC: hepatocellular carcinoma; NCT: US National Clinical Trial; NR: not reported;
SBRT: stereotactic body radiation therapy.

GRADE Summary of Findings
Table 24. GRADE Summary of Evidence: Effectiveness of SBRT for Liver Cancer

Number of Participants
(N)

Number of Studies

Findings

SBRT vs. RFA for early-stage HCC

Certainty

Rationale

Evidence

Overall survival

N =4,892

4 comparative
N RSSZO7,218,219,223

In people with early-stage HCC, results

were mixed.

SO00O
VERY LOW

Downgraded 1
level for
inconsistency
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Number of Participants
(N)

Number of Studies

Findings

SBRT may be associated with similar
overall survival to RFA (at 5 years, 78.4%
vs. 46.3%; P = .09 over the 5 years);
however, 1 study showed that SBRT may
be associated with worse survival than RFA
at 5 years (HR, 0.67; 95% Cl, 0.55 to 0.81).

Certainty
of
Evidence

Rationale

(i.e., mixed
results)

Progression-free survival

N =98 In people with early-stage HCC, SBRT after | @OOO Downgraded 1
1 comparative NRS223 RFA may be associated with similar PFSto | vERYLOw | level for
P repeated RFA (at 2 years, 31.4% vs. 28.6%; imprecision (i.e.,
P =.31). not assessable)?
Disease-control
N =472 In people with early-stage HCC, SBRT may | @O0 Not downgraded
2 comparative NRSs207:223 | be associated with similar rates of LOW
intrahepatic recurrence (at 3 years, 59.3%
RT vs. 57.6% RFA; P = .64) and local
recurrence (0 SBRT vs. 25.7% RFA,;
P =.06).
Quality of life
Not reported
SBRT vs. TACE and RFA in small HCCs
Overall survival
N = 683 In people with small HCCs, SBRT, alone or | @OOO Downgraded 1
. in combination with TACE is associated VERY LOW | level for
4 comparative . - . . .
NRSs208210212214 with a similar overall survival to TACE imprecision (i.e.,
alone, TACE in combination with TACE, or wide Cls)
to RFA. Studies reported at different times
using different statistics, precluding any
summary statistics (see detailed findings
below).
Progression-free survival
N =615 In people with small HCCs, SBRT is ®POO Not downgraded
3 comparative associated with a similar PFS to RFA. LOW
NRSs210.212,214 SBRT in combination with TACE is
associated with similar or improved PFS to
TACE alone or SBRT alone. Studies
reported at different times using different
statistics, precluding any summary
statistics (see detailed findings below).
Disease-control
N = 683 In people with small HCC, SBRT added to 000 Downgraded 1
. TACE appears to be associated with VERY LOW | level for
4 comparative . local I b | . .
NRS5208.210.212,214 mproved oca control, but resu ts are |pcons!stency
mixed. Studies reported at different times (i.e., mixed
using different statistics, precluding any results)
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Number of Participants
(N)

Number of Studies

Findings

Certainty

of

Evidence

Rationale

summary statistics (see detailed findings
below).
Quality of life
Not reported
SBRT vs. other treatments for unresectable HCC
Overall survival
N = 3,338 In people with unresectable HCC, SBRT, ee00 Not downgraded
. alone or in combination with TACE, LOW
8 comparative . L. .
NRSs209.211.213.215-217,222,224 | APPe€Ars to be associated with similar or
improved survival compared with TACE
alone, RFA, or SIRT. When compared with
TA, SBRT appears to be associated with a
lower survival rate. Studies reported at
different times using different statistics,
precluding any summary statistics (see
detailed findings below).
Progression-free survival
N = 889 In people with unresectable HCC, SBRT, ee00 Not downgraded
5 comparative NRSs211215- | alone or in combination with TACE, LOW
217,224 appears to be associated with similar or
improved PFS compared with TACE alone,
RFA, or SIRT. When compared with TA,
SBRT appears to be associated with a
lower PFS. Studies reported at different
times using different statistics, precluding
any summary statistics (see detailed
findings below).
Disease-control
N = 3,149 In people with unresectable HCC, SBRT, SDOO Not downgraded
8 comparative alone or in combination with TACE, may LOW
NR552°p9'211'213215216222224 have similar or improved rates of disease
control and recurrence when compared
with RFA or TACE alone.
When compared with TA, results are
mixed, with 1 study showing no difference
and 1 showing a significant decrease in
local control with SBRT. Studies reported
at different times using different statistics,
precluding any summary statistics (see
detailed findings below).
Quality of life
Not reported
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Number of Participants Certainty

) Findings of Rationale
Number of Studies Evidence
SBRT vs. sorafenib for advanced HCC

Overall survival

N =1,023 In people with advanced HCC, SBRT was SDO0O Not
associated with improved survival when LOW downgraded?
compared with sorafenib (HR, 0.53; 95%
Cl,0.36 t0 0.77)

1 comparative NRS20¢

Progression-free survival

N =1,023 In people with advanced HCC, SBRT was 000 Downgraded 1
1 comparative NRS206 associated with improved PFS when VERY LOW | level imprecision
P compared with sorafenib (HR, 0.59; 95% (i.e., wide Cls)?

Cl,0.42 to 0.86)

Disease-control
Not reported
Quality of life
Not reported

SBRT vs. other treatment as bridging therapy for people on waiting list for liver transplantation due to
HCC

Overall survival

N = 744 SBRT, as bridge therapy, appears to be ee00 Not downgraded
. 200225 | associated with a similar overall survival to | Low

2 comparative NRSs other options for bridge therapy (TACE,

RFA, or HIFU; at around 61% to 73% at 3

years).
Progression-free survival
N =150 SBRT, as bridge therapy, appears to be 000 Downgraded 1
1 comparative NRS225 associated with improved PFS when VERY LOW | level for
P compared with TACE or HIFU (progression imprecision (i.e.,
at 3 years, 18.5% SBRT vs. 54.9% TACE vs. not assessable)?

62.8% HIFU; P < .001).

Disease-control

N = 744 SBRT, as bridge therapy, appears to be 000 Downgraded 1
2 comparative NRSs?20225 associated with a better disease control VERY LOW | level for
than other options for bridge therapy imprecision (i.e.,
(TACE or HIFU) but may be associated with not assessable)?

worse disease control than RFA. Studies
reported at different times using different
statistics, precluding any summary
statistics (see detailed findings below).

Quality of life
Not reported
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Number of Participants Certainty

(N) Findings i Rationale
Evidence

Number of Studies

SBRT vs. TARE or cRT for unresectable intrahepatic cholangiocarcinoma

Overall survival

N =141 SBRT was associated with improved SDO0O Not

1 comparative NRS2! survival compared with TARE (HR, 0.40; LOW downgraded?
95% Cl, 0.22 to 0.74) or cRT (HR, 0.37;
95% Cl, 0.20 to 0.68)

Progression-free survival
Not reported

Disease-control

Not reported

Quality of life

Not reported

SBRT vs. other treatments for HCC

Toxicity

N = 6,071 Rates of toxicities of grade 3 or higher SDOO Not downgraded
16 comparative NRSs2%¢- | were relatively infrequent in SBRT, and LOW

216,220,222-225 were similar to those of other RTs or

treatment options. SBRT may be
associated with some increased toxicities,
but it is also associated with some
decreased toxicities when compared with
other options.

Rates of toxicities varied by type of toxicity
and time frame.

Notes. 9 Inconsistency not assessable due to only 1 study

Abbreviations. Cl: confidence interval; cRT: conventional radiation therapy; HCC: hepatocellular carcinoma;
HIFU: high-intensity focused ultrasound; HR: hazard ratio; NRS: nonrandomized study; PFS: progression-free
survival; RFA: radiofrequency ablation; SBRT: stereotactic body radiation therapy; TA: thermal ablation; TACE:
transarterial chemoembolization.

Overall and Progression-free Survival

Overall, across the 4 comparative studies in people with early-stage HCC, results were mixed.

SBRT may be associated with similar overall survival and PFS to RFA; however, some studies

showed that SBRT may be associated with worse survival than RFA.

e Inastudy from 2 centers in Japan, people with early-stage HCC treated with RT (the majority
received SBRT) or with radiofrequency ablation (RFA) had similar survival (overall survival,
cancer-specific survival, liver-failure survival, and nonspecific survival) at 3 years (overall
survival, 70.4% RT vs. 69.1% RFA; P = .86).207

e Outcomes for patients with early-stage HCC treated with SBRT or RFA were compared using
the SEER-Medicare database.?!® Patients treated with SBRT had a similar overall survival to
patients treated with RFA (at 1 year, 78.1% SBRT vs. 79.4% RFA; P > .05); however, over the
3 years, patients in the RFA had significantly better survival (HR, 1.80; 95% Cl, 1.15 to
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2.82).218 This difference disappeared in the matched cohort (HR, 1.28; 95% Cl, 0.60 to
2.72).218

In an analysis of the NCDB, patients with stage | or 1| HCC without surgery treated with
SBRT had a significantly lower overall survival than patients treated with RFA (at 5 years,
19.3% SBRT vs. 29.8% RFA; HR, 0.67; 95% Cl, 0.55 to 0.81).2Y? The benefit of RFA was
consistent across all subgroups examined and was robust to the effects of severe fibrosis or
cirrhosis.?t?

In a study from a single center in Japan, people with Barcelona Clinical Liver Cancer stage O
to B1 HCC treated with SBRT after RFA had similar survival to people treated with repeated
RFA (at 1 year, 95.2% SBRT vs. 90.5% RFA; at 2 years, 87.3% vs. 73.5%; at 5 years, 74.8% vs.
46.3%; P = .09).223 PFS was also similar (at 1 year, 66.7% SBRT vs. 52.4% RFA; at 2 years,
31.4% vs. 28.6%; P = .31), with a median time to progression of 13.9 months in the SBRT
group and 8.3 months in the RFA group (P =.11).2%

Across the 4 comparative studies in people with small HCC, overall survival and PFS appeared to
be similar for people treated with SBRT when compared with other therapies (transarterial
chemoembolization [TACE] and RFA). There also may be some subgroups who would benefit
from SBRT in combination with TACE.

In a study from a single center in Japan, people with small (3 cm and smaller), solitary, and
hypervascular HCC were treated with SBRT in combination with TACE or with TACE
alone.?®® People treated with SBRT in combination with TACE had improved survival over the
3-year study period; however, the results were not statistically significant (at 1 year, 100%
SBRT with TACE vs. 88.9% TACE alone, at 2 years, 100% vs. 73.6%; at 3 years, 100% vs.
66.1%; P = .47).298 The median overall survival was not reached for SBRT in combination with
TACE, compared with 40.9 months in the TACE alone group.?°® In people naive to treatment,
SBRT in combination with TACE was associated with a significantly better disease-free
survival (at 1 year, 71.4% SBRT with TACE vs. 24.8% TACE alone, at 2 years, 42.0% vs.
14.2%; at 3 years, O vs. 7.0%; P = .03).2°2 The median disease-free survival was 15.2 months
in the SBRT in combination with TACE group compared with 4.2 months in the TACE
group.2%8

In a study from a single center in South Korea, people with small HCC (3 cm or smaller) were
treated with SBRT or RFA.?1° At 4 years, people treated with SBRT had significantly lower
overall survival (64.1% SBRT vs. 78.1% RFA; P = .01).21° However, treatment did not remain a
significant prognostic factor in a multivariate analysis (HR, 1.46; 95% Cl, 0.85 to 2.52).21° PFS
was also similar between the 2 treatment groups (HR, 0.46; 95% Cl, 0.15 to 1.45).21°

People with small (5 cm or smaller) HCC were treated with SBRT in combination with TACE
or TACE alone across 4 centers in South Korea.?!2 The overall survival was similar in both
groups over a 5-year period (HR, 0.72; 95% ClI, 0.38 to 1.38).2'2 However, patients in the
SBRT in combination with TACE group had significantly improved PFS compared with TACE
alone (at 1 year, 56.5% SBRT with TACE vs. 42.2% TACE; at 3 years, 32.3% vs. 21.6%; HR,
0.67; 95% Cl, 0.48 to 0.99).2'2 The difference was marginally significant in a multivariate
analysis (HR, 0.69; 95% Cl, 0.48 to 1.00).2'? In patients with 2 or fewer HCCs, SBRT in
combination with TACE was associated with significantly better PFS compared with TACE
alone (HR, 0.59; 95% Cl, 0.39 to 0.89).212
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In a study from 2 centers in Japan, people with small HCC who were ineligible for resection
or ablation therapies treated with SBRT in combination with TACE or SBRT alone had similar
overall survival (at 1 year, 94.8% SBRT with TACE vs. 100% SBRT; at 2 years, 80.3% vs.
78.6%; P = .66).?1* PFS and local PFS was also similar between groups (PFS at 1 year, 61.3%
SBRT with TACE vs. 74.4% SBRT; at 2 years, 42.9% vs. 49.0%; P = .19).214

Across the 8 comparative studies in people with unresectable HCC, SBRT, alone or in
combination with TACE, appears to be associated with similar or improved survival compared
with TACE alone, RFA, or selective internal radiotherapy (SIRT). When compared with TA, SBRT
appears to be associated with a lower survival rate; however, there may be subgroups of people
who would have similar outcomes if treated by SBRT or TA for unresectable HCC.

People with nonresectable HCC tumors of 3 cm or larger were treated with SBRT in
combination with TACE or with TACE alone at a single academic center in the US.2% There
was no 30-day mortality in either group, and at 90 days, the mortality was similar between
the groups (0 SBRT with TACE vs. 65 TACE; P = .35).2%° However, after censoring for liver
transplantation, people in the SBRT in combination with TACE group lived significantly
longer, with a median survival of 33 months compared with 20 months in the TACE group
(P=.02).2%7

In a study from a single center in Hong Kong, patients with unresectable HCC treated with
SBRT or RFA had a similar overall survival rate (at 1 year, 88.2% SBRT vs. 100% RFA,; at 2
years, 85.7% vs. 75.0%; P = .58).211 PFS was also similar between groups (at 1 year, 50.0%
SBRT vs. 44.7% RFA; at 2 years, 13.6% vs. 7.9%; P = .81).211

Across 7 centers in Korea, Taiwan, China, and Hong Kong, patients with unresectable HCC
were treated with SBRT or RFA.?*3 In the unmatched cohort, patients in the SBRT group had
significantly better 2-year overall survival than those in the RFA group (25.7% SBRT vs.
18.9% RFA; HR, 1.57; 95% Cl, 1.36 to 1.81).?*23 However, after matching, there was no
significant difference between groups ( 22.4% SBRT vs. 28.9% RFA; HR, 0.86; 95% Cl, 0.70
to 1.06).213

In a single academic center in the US, people with a single inoperable HCC were treated with
SBRT in combination with TACE or thermoablation (TA) in combination with TACE.2!> At 2
years, patients in the SBRT in combination with TACE group had significantly worse survival
than patients in the TA in combination with TACE group (at 1 year, 74% SBRT with TACE vs.
89% TA with TACE; at 2 years, 49% vs. 77%; subdistribution HR, 2.55; 95% Cl, 1.80 to
3.61).2%> PFS was also significantly worse in the SBRT in combination with TACE group
compared with the TA in combination with TACE group (at 1 year, 65% SBRT with TACE vs.
85% TA with TACE; at 2 years, 5049% vs. 76%; subdistribution HR, 1.85; 95% Cl, 1.25 to
2.76).2% In the subgroup of patients with Barcelona Clinic Liver Cancer (BLCL) stage A HCC
and Child-Pugh score A cirrhosis, there was no difference in overall survival or PFS between
groups.?®

In an analysis of the AmCORE database, the Amsterdam colorectal liver metastases registry,
patients with colorectal liver metastases were treated with SBRT or TA.?1¢ Over 5 years,
patients treated with SBRT had a significantly lower survival rate (at 1 year, 84% SBRT vs.
94% TA, at 2 years, 61% vs. 80%; at 3 years, 37% vs. 65%; at 5 years, 19% vs. 41%; HR, 1.29;
95% Cl, 1.12 to 1.49).2% Similarly, PFS was significantly lower in the SBRT group compared

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 80



with TA (HR, 1.58; 95% ClI, 1.31 to 1.90).2'¢ Limiting the analysis to treatment-naive patients
or patients with small tumors did not change the results for overall survival or PFS.2%¢

In an analysis of the SEER-Medicare database, outcomes for people with unresectable HCC
were compared by treatment received, SBRT or SIRT.?Y Patients in the SBRT and SIRT
groups had similar overall survival (median survival, 14 months SBRT vs. 12 months SIRT; HR,
0.72; 95% Cl, 0.49 to 1.07) and PFS (median PFS, 14 months SBRT vs. 14 months SIRT; HR,
0.70; 95% Cl, 0.46 to 1.05).2Y/

In a study from a single center in the US, patients with inoperable, nonmetastatic HCC
treated with SBRT or RFA had similar overall survival (at 1 year, 74.1% SBRT vs. 69.6% RFA;
at 2 years, 43.6% vs. 52.9%; P> .05).2%2

In a study from 2 centers in Hong Kong, patients with unresectable HCC were treated with
SBRT in combination with TACE or TACE alone.??* Patients treated with SBRT after TACE
had a significantly better overall survival than patients treated with TACE alone (at 1 year,
67.2% SBRT with TACE vs. 43.9% TACE; at 2 years, 47.1% vs. 24.2%; at 3 years, 47.1% vs,
13.3%; HR, 0.55; 95% ClI, 0.37 to 0.82).224 Median survival was 23.9 months in the SBRT in
combination with TACE group and 10.4 months in the TACE group.??* PFS was also
significantly better in the SBRT in combination with TACE group (at 1 year, 32.5% SBRT with
TACE vs. 21.4% TACE; at 2 years, 20.1% vs. 12.1%; at 3 years, 15.1% vs. 5.1%; HR, 0.62;
95% Cl, 0.42 to 0.90).22* Median PFS was 7.6 months in the SBRT in combination with TACE
group and 5.7 months in the TACE group.??*

In 1 comparative study in people with advanced HCC, SBRT was associated with improved
survival and PFS when compared with sorafenib.?%

In a multicenter, international study, people with advanced HCC treated with SBRT (after
TACE failure, as an alternative to sorafenib, or after progression under sorafenib) lived
significantly longer than people treated with sorafenib (16.0 months SBRT vs. 9.6 months
sorafenib; HR, 0.53; 95% Cl, 0.36 to 0.77).2% Survival remained significantly improved with
SBRT in people with extrahepatic metastases but not in people with portal vein
thrombosis.?%

People with advanced HCC treated with SBRT also had significantly longer PFS than those
treated with sorafenib (9.0 months SBRT vs. 6.0 months sorafenib; HR, 0.59; 95% Cl, 0.42 to
0.86).206

Of the 20 comparative studies, 2 reported on the use of SBRT as bridging therapy for people on
the waiting list for liver transplantation due to HCC. As a bridge therapy, SBRT appears to be
associated with a similar overall survival to other options (TACE, RFA, or high-intensity focused
ultrasound [HIFU]) and may be associated with improved PFS.

In a study from a single center in Canada, patients treated with SBRT as a bridge therapy
while waiting for a liver transplant for HCC had a similar overall survival to patients who
received TACE or RFA bridge therapy (at 1 year, 83% SBRT vs. 86% TACE vs. 86% RFA; at 3
years, 61% vs. 61% vs. 72%; at 5 years, 61% vs. 56% vs. 61%; P = .40).22° Mortality post-
transplant was also similar between groups (P = .70).2%°

In a study from a single center in Hong Kong, patients treated with SBRT as a bridge therapy
while waiting for a liver transplant for HCC had a similar overall survival to patients who
received TACE or HIFU bridge therapy (at 1 year, 84.9% SBRT vs. 88.1% TACE vs. 80.4%
HIFU; at 2 years, 76.4% vs. 72.7% vs. 60.8%,; at 3 years, 73.0% vs. 65.6% vs. 54.9%;
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P =.29).22> However, SBRT was associated with significantly better PFS than TACE or HIFU
(progression at 1 year, 10.8% SBRT vs. 45.0% TACE vs. 47.6% HIFU; at 2 years, 18.5% vs.
50.6% vs. 62.8%; at 3 years, 18.5% vs. 54.9% vs. 62.8%; P < .001).2%> After transplantation,
patients in all groups had similar rates of overall survival (P = .91) and recurrence-free survival
(P =.85).2

In 1 comparative study in people with unresectable intrahepatic cholangiocarcinoma, SBRT was
associated with improved survival compared with transarterial radioembolization (TARE) or cRT.

In an analysis of the NCDB, the median overall survival for patients with unresectable
intrahepatic cholangiocarcinoma was 48 months for people treated with SBRT, 20 months
for people treated with TARE, and 14 months for people treated with cRT.??* Overall, SBRT
was associated with significantly better overall survival than TARE (HR, 0.40; 95% Cl, 0.22 to
0.74) and cRT (HR, 0.37; 95% ClI, 0.20 to 0.68).22! Similar results were seen in a multivariate
analysis and after adjusting for propensity weighting.??!

Disease Control

Across the 4 comparative studies in people with early-stage HCC, 2 reported some measure of
disease control. Overall, SBRT may be associated with similar rates of intrahepatic and local
recurrence as RFA.

In a study from 2 centers in Japan, people with early-stage HCC treated with RT (the majority
received SBRT) had significantly lower local recurrence than people treated with RFA at 3
years (5.3% RF vs. 12.9% RFA; P < .001).2%” Local recurrence remained significantly lower for
HCC attached to vessels and those adjacent to vessels.?°” However, there was no difference
between groups for intrahepatic recurrence at 3 years (59.3% RT vs. 57.6% RFA; P = .64).27
In a study from a single center in Japan, people with Barcelona Clinical Liver Cancer stage O
to B1 HCC treated with SBRT after RFA had similar rates of intrahepatic recurrence to
repeated RFA (at 1 year, 33.3% SBRT vs. 29.5% RFA; P = .97) and although local recurrence
was lower in the SBRT group, the difference was not statistically significant (0 SBRT vs.
25.7% RFA; P = .06).2%

Overall, across the 4 comparative studies in people with small HCC, SBRT added to TACE
appears to be associated with improved local control, but results are mixed.

In a study from a single center in Japan, people with small (3 cm and smaller), solitary, and
hypervascular HCC were treated with SBRT in combination with TACE or with TACE
alone.?®® People treated with SBRT in combination with TACE had significantly better local
control (complete response, 96.3% SBRT with TACE vs. 3.3% TACE; P < .001).2%8

In a study from a single center in South Korea, people with small HCC (3 cm or smaller)
treated with SBRT or RFA had similar rates of intrahepatic recurrence (27.6% SBRT vs. 36.7%
RFA; HR, 0.82; 95% Cl, 0.56 to 1.18).21° Perivascular location was a significant negative
prognostic factor for recurrence in people treated with RFA but not in those treated with
SBRT.210

People with small (5 cm or smaller) HCC were treated with SBRT in combination with TACE
had significantly improved local control when compared with people in the TACE alone group
(at 1 year, 91.1% SBRT with TACE vs. 69.9% TACE; at 3 years 89.9% vs. 48.8%; at 5 years,
89.9% vs. 48.8%; P < .001).2%?
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In a study from 2 centers in Japan, people with small HCC who were ineligible for resection
or ablation therapies treated with SBRT in combination with TACE or SBRT alone had similar
rates of local control (at 1 year, 99.2% SBRT with TACE vs. 100% SBRT; at 2 years, 98.5% vs.
95.4%; P = .42).214

Across the 8 comparative studies in people with unresectable HCC, 7 reported on some measure
of disease control. Overall, SBRT, alone or in combination with TACE, may have similar or
improved rates of disease control and recurrence when compared with RFA or TACE alone.
When compared with TA, the results are mixed, with 1 study showing no difference and 1
showing a significant decrease in local control with SBRT.

People with nonresectable hepatocellular carcinoma tumors of 3 cm or larger were treated
with SBRT in combination with TACE or with TACE alone at a single academic center in the
US.2% People in the SBRT in combination with TACE group had significantly lower rates of
local recurrence (10.8% SBRT with TACE vs. 25.8% TACE; P = .04).2%?

In a study from a single center in Hong Kong, patients with unresectable HCC treated with
SBRT or RFA had similar rates of complete response (82% SBRT vs. 89% RFA; P = .04).21 At
26 months, there was no significant difference between groups for the local tumor control
rate, intrahepatic recurrence, or the median time to recurrence (median time, 16 months
SBRT vs. 14 months RFA; P = .93).2' However, people treated with SBRT were significantly
more likely to have extrahepatic occurrence (27% SBRT vs. O RFA; P < .001).211

Across 7 centers in Korea, Taiwan, China, and Hong Kong, patients with unresectable HCC
treated with SBRT had significantly lower rates of local recurrence compared with those
treated with RFA (19.4% SBRT vs. 23.7% RFA; HR, 0.45; 95% Cl, 0.35 to 0.58).2'3 Similar
results were seen after matching.?*® In subgroup analysis, SBRT was significantly associated
with superior local control in small tumors (3 cm or smaller) irrespective of location, large
tumors located in the subphrenic region, and tumors that progressed after TACE.?%3

In a single academic center in the US, people with a single inoperable HCC treated with SBRT
in combination with TACE or TA in combination with TACE had similar levels of local control
(at 1 year, 99% SBRT with TACE vs. 90% TA with TACE; at 2 years, 94% vs. 87%; P = .28).2%>
In an analysis of the AmCORE database, the Amsterdam colorectal liver metastases registry,
patients with colorectal liver metastases were treated with SBRT had significantly worse local
control than people treated with TA (HR, 1.60, 95% Cl 1.23 to 2.08).21¢

In a study from a single center in the US, patients with inoperable, nonmetastatic HCC
treated with RFA were significantly more likely to have local progression than people treated
with SBRT (HR, 2.63; 95% Cl, 1.20 to 5.75).222 When analyzed by tumor size, there was no
difference between groups for tumors smaller than 2 cm, but SBRT was significantly better
than RFA for larger tumors.???

In a study from 2 centers in Hong Kong, patients with unresectable HCC were treated with
SBRT in combination with TACE or TACE alone.??* Overall, 98% of patients treated with
SBRT after TACE achieved radiological control compared with 57% of patients treated with
TACE alone (no P value reported).??*

Of the 20 comparative studies, 2 reported on the use of SBRT as a bridging therapy for people
on the waiting list for liver transplantation due to HCC. SBRT, as a bridge therapy, appears to be
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associated with a better disease control than other options for bridge therapy (TACE or HIFU)

but may be associated with worse disease control than RFA).

e In astudy from a single center in Canada, patients treated with SBRT as a bridge therapy
while waiting for a liver transplant for HCC had a significantly lower recurrence rate than
patients who received TACE but a higher rate than patients who received RFA bridge
therapy (at 1 year, 7% SBRT vs. 18% TACE vs. 8% RFA; at 3 years, 26% vs. 28% vs. 13%;
26% vs. 35% vs. 14%; P = .03).220

e Inastudy from a single center in Hong Kong, patients treated with SBRT as a bridge therapy
while waiting for a liver transplant for HCC had significantly improved local control than
patients who received TACE or HIFU bridge therapy (at 1 year, 92.3% SBRT vs. 43.5% TACE
vs. 33.3% HIFU; P = .02).22°> Patients treated with SBRT also had significantly better local
control (at 1 year, 53.8% SBRT vs. 17.4% TACE vs. 13.3% HIFU; P < .05) and objective
response (at 1 year, 76.9% SBRT vs. 39.1% TACE vs. 26.7% HIFU; P = .02).2%> In the SBRT
group, 4 patients were ‘delisted’ because the HCC was assessed as having been treated.??°

No eligible studies reported on disease control with SBRT for advanced cancer or unresectable
intrahepatic cholangiocarcinoma.

Quality of Life
No eligible studies reported quality of life measures.

Toxicity

Across the 20 comparative studies, the rates of toxicities of grade 3 or higher were relatively

infrequent in SBRT, and were similar to those of other RTs or treatment options. While SBRT

may be associated with some increased toxicities, it is also associated with some decreased
toxicities when compared with other options.

e In a multicenter, international study, people with advanced HCC treated with SBRT or
sorafenib experienced low rates of grade 3 toxicities (11% SBRT vs. 30% sorafenib; no formal
statistical analysis conducted); the most common being an increase in bilirubin in the SBRT
group (6%) and diarrhea in the sorafenib group (11%).2°¢ Overall, 24 grade 4 toxicities were
observed; 2 in the SBRT group (1 liver abscess and 1 hepatic decompensation, leading to
radiation-induced liver disease) and 22 in the sorafenib group (2 hand-foot skin reactions, 10
of diarrhea, 5 of fatigue, and 5 of weight loss).2% Sorafenib was stopped in 175 (19.4%) of
patients because of adverse events.??® In the SBRT group, 1 patient developed a cholangitis
probably deemed to be treatment-related. No grade 5 events were reported.?%¢

e In astudy from 2 centers in Japan, people with early-stage HCC treated with RT (the majority
received SBRT) and RFA had the same rate of liver toxicity (8.2% RT vs. 8.2% RFA;

P = .23).2°7 However, when liver-failure death was included, people in the RT group
experienced significantly worse outcomes, with 4 deaths within 12 months in the RT group
and 1 in the RFA group (P < .001).2%7

e In astudy from a single center in Japan, around 10% of people with small, solitary, and
hypervascular HCC treated with SBRT in combination with TACE experienced a grade 3
toxicity (7% leukocytopenia, 3% thrombocytopenia). In the TACE group, around 13% of
people experienced grade 3 toxicities (8% thrombocytopenia. 5% hyperbilirubinemia).?°® No
grade 4 toxicities were observed and no patients treated with SBRT developed radiation-
induced liver disease.?%®
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In patients with nonresectable hepatocellular carcinoma tumors of 3 cm or larger treated
with SBRT in combination with TACE, 1 patient (3%) experienced grade 3 Gl toxicity.?°’ No
other grade 3 or higher toxicities were reported.?®” However, 1 patient died of pulmonary
sepsis within 4 weeks of SBRT.?°? Toxicities after TACE were not reported.?%’

In a study from a single center in South Korea, 1 grade 3 biliary stricture in the SBRT group
and 1 grade 4 abdominal hemorrhage in the RFA group were observed (< 1% SBRT vs. 1.1%
RFA).21° Qverall, 1 patient died due to hepatic failure of unknown cause at 4 months after
SBRT.210

In a study from a single center in Hong Kong, patients with unresectable HCC treated with
SBRT or RFA experienced some complications in the first week after treatment (23% SBRT
vs. 21%; P = .88); and no grade 3 toxicities were observed.?** During follow-up, patients in
both the SBRT and RFA groups died of liver failure and in the RFA group, of hepatorenal
syndrome and gastrointestinal bleeding.?!* No further details were reported.?!!

People with small (5 cm or smaller) HCC treated with SBRT in combination with TACE and
TACE alone had similar levels of liver toxicity (Child-Pugh deterioration of 2 or more, 9.4%
SBRT with TACE vs. 5.5% TACE; P = .12; elevated liver transaminases, 9.4% vs. 4.8%;

P =.24).2%?

In patients with unresectable HCC treated with SBRT or RFA, acute grade 3 or higher
toxicities occurred in 1.6% of the SBRT group and 2.6% of the RFA group (P = .27).213
However, SBRT was significantly associated with greater liver toxicity (change in Child-Pugh
score of more than 2, 11.2% SBRT vs. 4.7% RFA; P < .001).213

The rate of grade 3 or higher toxicities in people with small HCC who were ineligible for
resection or ablation therapies treated with SBRT in combination with TACE or SBRT alone
was similar (18.9.% SBRT with TACE vs. 17.9% SBRT; P = .90).2* After SBRT in combination
with TACE, patients experienced grade 3 elevated bilirubin (5%; 2 cases after SBRT and 4
cases after TACE), grade 3 elevated aspartate transaminase and alanine transaminase levels
(10%; 1 case after SBRT and 11 cases after TACE), grade 3 decreased platelets (27%; 16
cases after SBRT and 17 after TACE), grade 4 decreased platelets (2%; 2 cases after SBRT),
grade 3 decreased albumin (2%; 2 cases after SBRT), grade 3 ascites (2%; 3 after SBRT), grade
3 portal vein thrombosis (1%; 1 after SBRT), and grade 3 other toxicities (2%; 2 after SBRT
and 1 after TACE).?'* After SBRT alone, patients experienced grade 3 decreased platelets
(11%), grade 4 decreased platelets (4%), grade 3 portal vein thrombosis (4%), and grade 3
other toxicities (4%).2'* No radiation pneumonitis was observed.?4

People with a single inoperable HCC treated with SBRT in combination with TACE had
significantly greater liver toxicity than people treated with TA in combination with TACE
(27% SBRT with TACE vs. 9% TA with TACE; P = .01).2%°

Patients with colorectal liver metastases treated with SBRT had lower rates of grade 3
toxicity than patients treated with TA (0 SBRT vs. 66.3% TA; P = .06); however, the results
were not statistically significant.?*¢ In both groups, the 90-day mortality was 0.2%¢

Patients awaiting liver transplantation for HCC who received SBRT bridge therapy had
significantly more liver impairment than those who received TACE or RFA bridge therapy
(38.9% SBRT vs. 19.5% TACE vs. 13.0% RFA; P = .001).2%° Fewer patients in the SBRT group
experienced fatigue and nausea compared with TACE but not RFA (fatigue, 5.6% SBRT vs.
23.7% TACE vs. 2.1% RFA; P < .001; nausea, 8.3% SBRT vs. 10.8% TACE vs. 1.7% RFA;

P =.001).22° Patients who received SBRT bridge therapy had significantly less pain than those
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who received TACE or RFA bridge therapy (2.8% SBRT vs. 53.8% TACE vs. 21.5% RFA;

P < .001).22° However, there was no differences between groups for other toxicities, and no
patient was "delisted” due to treatment toxicity.?%°

In people with inoperable, nonmetastatic HCC, grade 3 and higher toxicities were similar for
SBRT and RFA (5% SBRT vs. 11% RFA; P = .31.222 In the SBRT group, grade 3 and higher
toxicities were radiation-induced liver disease (n = 1), Gl bleeding (n = 1), and worsening
ascites (n = 1); no deaths were observed related to SBRT treatment.??? In the RFA group,
grade 3 and higher toxicities were pneumothorax (n = 1), sepsis (n = 2), duodenal and colonic
perforation (n = 2), and bleeding (n = 3) and resulted in 2 deaths within 1 month of
treatment.??? No late grade 5 toxicities were observed in either group.??2 Liver toxicity was
similar between the SBRT and RFA groups; however, at 12 months, Child-Pugh scores
worsened significantly in the SBRT group compared with RFA (deterioration, 1.2 SBRT vs.
0.3; P =.005).222 In a multivariate model, SBRT was not significantly associated with
worsening (OR, 1.02; P = .97); nor was SBRT dose associated with worsening Child-Pugh
scores.??2

Patients with Barcelona Clinical Liver Cancer stage 0 to B1 HCC treated with either SBRT or
RFA had similar levels of liver toxicity (Child-Pugh deterioration of 2 or more, 23.8% SBRT vs.
33.3% RFA; P > .05).22 No grade 3 or higher events were observed in either group.?®

In people with unresectable HCC, SBRT with TACE and TACE alone had similar levels of liver
toxicity (Child-Pugh A, 93.9% SBRT with TACE vs. 86.7% TACE; P = .17).2?* No patients
developed classic radiation-induced liver disease.??* Patients treated with SBRT in
combination with TACE were more likely to experienced fatigue and hematological
abnormality in hemoglobin, platelet, and white cell count; patients treated with TACE were
more likely to experience renal and liver impairment and fever.??* Grade 3 or higher events
ranged from 1% (INR in the TACE group, decreased white cell count in the TACE group) to
33% (elevated aspartate aminotransferase in the TACE group); however, grade 3 or higher
toxicities were generally low or not observed.??*

In people receiving bridge therapy while waiting for a liver transplant for HCC, there was no
30-day mortality in any of the treatment groups (SBRT, TACE, and HIFU) and no difference
between groups for readmission with 30 days of treatment (5% SBRT vs. 8% TACE vs. 9%
HIFU; P = .70).22° SBRT was associated with more grade 3 decreases in platelets (57% SBRT
vs. 41% TACE vs. 27% HIFU; P < .001) and more grade 3 decreases in white blood cell count
(17% SBRT vs. 4% TACE vs. 5% HIFU; P = .003).22> SBRT was also associated with fewer
grade 3 increased in bilirubin (3% SBRT vs. 18% TACE vs. 3% HIFU; P = .03).22°

Across the 11 noncomparative studies reporting harms?27-227,231-238,

The most commonly reported toxicities related to liver toxicities, including elevated liver
enzymes.

The proportions of grade 3 toxicities ranged from none to 27%.

Classic and nonclassic radiation-induced liver disease was rare.

Most studies did not observe any grade 4 or 5 toxicities; however, 1 study reported that 3%
of participants experienced a grade 4 adverse event and 7% a grade 5 adverse event.

Full details on toxicities from each of the noncomparative studies are in Appendix C.

Use of Stereotactic Body Radiation Therapy: Final Evidence Report 86



Cervical Cancer
History
No eligible studies on the use of SBRT in cervical cancer were included in the 2012 report.®

Study Characteristics

We did not identify any eligible studies for the use of SBRT in cervical cancer in this updated
evidence review.

Esophageal Cancer
History
No eligible studies on the use of SBRT in esophageal cancer were included in the 2012 report.®

Study Characteristics

We did not identify any eligible studies for the use of SBRT in esophageal cancer in this updated
evidence review.

Oligometastatic Cancer
History
The original report included 2 noncomparative studies on the use of SBRT for oligometastatic

disease?4%241: no specific coverage determinations were made for the use of SBRT in people with
oligometastatic disease.”

Study Characteristics

We identified 3 RCTs, reported in 9 publications, evaluating the use of SBRT for oligometastatic
cancers (Table 25). Of the 3 RCTs, 2 included men with oligometastatic prostate cancer

(STOMP and ORIOLE)?#?243 and 1 included people with a controlled primary tumor and 1 to 5
oligometastatic lesions (SABR-COMET).?** We assessed the 3 RCTs as being at moderate risk-of-
bias because of a lack of blinding.?42-244

We also identified a further 3 comparative studies, reported in 3 publications, on the use of
SBRT for oligometastatic prostate cancer (Table 25). We assessed 1 study to be at high risk-of-
bias because of the potential for confounding,?*> and the remaining 2 studies were at moderate
risk-of-bias because although confounding had been addressed, there remained the possibility of
differences between the patient populations.?46:247
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Table 25. Summary Study Characteristics of Randomized Controlled Trials and Comparative Studies in Oligometastatic Cancer

Citation
Setting Duration . o .
. . . Patient Characteristics Intervention Comparator(s)
NCT or Other Trial Risk-of-bias
ID or Study Name
Randomized controlled trials
Ost et al,, Median follow- | Total N = 62 men with « SBRT « Surveillance
2017242248 up of 3 years recurrent oligometastatic o Total dose of 30 Gy (80%of maximal
6 centers, Moderate risk- prqstate cancer, comprising dose) cci,ellvered in 3 fractions
. . . . 31 in treatment arm (majority 025 (81%)
including academic | of-bias . . -
centers, in Belgium received SBRT; remainder + Metastectomy
’ underwent surgery) and 31 in 06 (19%)
NCT01558427 active surveillance arm
STOMP
Palma et al., Followed up to | Total N = 99 people with a « SBRT « Standard of care, tailored
2019244249-252 10 years controlled primary tumor and o Doses ranged from 30 to 60 Gy in 3 to individual clinical
10 hospitals in Moderate risk- 1to5 .ol'lgomet‘astatlc lesions, tg 8 fractlons: depending on target urcymstance .
. comprising 66 in SBRT group size and location « Radiotherapy delivered
Canada, the of-bias . . . .
Netherlands and 33 in control group o Single fractions of 16 to 24 Gy according to standard
’ . . permitted for targets in brain and principles of palliative
Scotland, and Primary sites were mostly - .
. . vertebrae radiation, with goal of
Australia adrenal, bone, liver, and lung o
o Concurrent chemotherapy or alleviating symptoms or
NCT01446744 targeted therapy was not permitted preventing anticipated
within 4 weeks before SBRT complications of
SABR-COMET « Standard of care, tailored to individual progression
clinical circumstance
Phillips et al., Followed up to | Total N = 54 men with « SBRT « Observation
202(0243,248.253 24 months oligometastatic prostate - Dose and fractionation based on size o Salvage RT was allowed
. . cancer, comprising 36 in and location of each lesion, with o Patients were allowed to
3 academic Moderate risk- . . .. . .
centers in the US of-bias group and 18 in observation prescription doses ranging from 19.5 have received ADT or
group to 48.0 Gy in 3 to 5 fractions other systemic therapy
NCT02680587 o Salvage RT was allowed during initial management
o Patients were allowed to have or salvage treatment but
ORIOLE . .
received ADT or other systemic
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Citation
Setting

NCT or Other Trial
ID or Study Name

Duration
Risk-of-bias

Patient Characteristics

Intervention

therapy during initial management or
salvage treatment but not within 6
months of enrollment

Comparator(s)

not within 6 months of
enrollment

Comparative nonrandomized studies

Europe

Moderate risk-

Bouman-Wammes | Retrospective | Total N = 63 men with « SBRT o No SBRT
etal., 201724 study metachronous o 3 Gy in 10 fractions (67%)
. . . oligometastases of hormone- 03 Gy in 15 fractions (9%)

Single center in Median follow- o . - o

sensitive prostate cancer, o5 Gy in 7 fractions (23%)
the Netherlands up of 2.6 years .. .

comprising 43 in SBRT group
NR High risk-of- and 20 in control group (no

bias SBRT)

De Bleser et al., Retrospective | Total N = 506 men with nodal | « SBRT « ENRT
2019246 study oligorecurrent prostate o High dose of RT (minimum 5Gy per o RT to suspicious and
15 centers Median follow- | €ancer. comprising 309 in fraction) directed to suspicious elective nodes with a
. . ’ . SBRT group and 197 in ENRT node(s) in maximum 10 fractions minimum dose of 45 Gy
including academic | up o