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This evidence update 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 policymakers 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.

Conflict of Interest Disclosures: No authors have conflicts of interest to disclose. All authors
have completed and submitted the Oregon Health & Science University form for Disclosure of
Potential Conflicts of Interest, and none were reported.
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Bottom Line

This evidence update includes studies published since the original evidence review! conducted in
2012 that informed the coverage policy for stereotactic radiation surgery (SRS) and stereotactic
body radiation therapy (SBRT), as adopted by the Washington State Health Technology Clinical
Committee (HTCC) in March 2013. After summarizing the eligible studies in this evidence
update, we have determined that the new studies may change the conclusions of the 2012
evidence report.

Background

In 2012 the Washington State HTCC commissioned an evidence review on the effectiveness of
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 s 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.

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 20172 and January 2019.# 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. This document is the third evidence update,
commissioned in October 2021. This evidence update is based on a search for studies published
since the 2019 evidence update report search, and summarizes the findings of all relevant
studies published since the 2012 full evidence review.

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 1). The advantages
and disadvantages of each outcome measure should be considered when assessing the impact of
new studies on the existing coverage decision.




Table 1. Advantages and Disadvantages of Key Cancer Outcome Measures®

| Outcome Measure
Overall survival

| Advantages

« Easily and precisely measured
« Generally based on objective
and quantitative assessment

Disadvantages

« May be affected by switch-over of
control to treatment or subsequent
therapies

« Needs longer follow-up

« Includes noncancer deaths

Disease-free survival,
event-free survival

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

« Potentially subject to assessmentbias,
particularly in open-label studies

« Definitions vary among studies

« Balanced timing of assessments
among treatment arms is critical

« Includes noncancer deaths

Progression-free
survival, time to
progression

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

Generally based on objective
and quantitative assessment

« Potentially subject toassessmentbias,
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

Generally assessed earlier and
with smaller sample size
compared with survival studies
Effect ontumor 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

Completeresponse
rate

Generally assessed earlier and
with smaller sample size
compared with survival studies
Effect ontumor 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 Food and Drug Administration guidance forindustry on cancer approvalendpoints.®

Methods

To identify studies published since the 2019 evidence update, we conducted updated searches
of Ovid MEDLINE All, Cochrane Database of Systematic Reviews, and the Cochrane Controlled
Trials Register database (from September 2018 through December 2021). We updated the
search strategies used in previous reports, to reflect newer searching methods and to improve
the efficiency of the strategies (Appendix A). We also searched the ScanMedicine registry for
upcoming and ongoing studies that would likely be included in an updated evidence review.

Our approach to screening and reviewing eligible studies was as follows:
e Wescreened the retrieved references and ongoing study records against the inclusion

criteria (Appendix B)




o Weassessed the likelihood, by indication, of recent evidence triggering an update to the
2012 coverage determination for SRS and SBRT

e If there was sufficient evidence to support updating the 2012 decision, we discontinued the
review of the literature and reported our findings to the WA HTA team and the Agency
Medical Directors

We summarized the findings of any eligible published systematic reviews and health technology
assessments in the following manner. If there were 2 or more comparable reviews identified and
1is more recent or more comprehensive, then the other review(s) was not summarized, and the
rationale for selection was documented in the evidence update. We also summarized eligible
randomized controlled trials (RCTs) when the results of the RCT differed from the conclusion of
a systematic review. If there were fewer than 2 systematic reviews identified for an intervention,
then all individual eligible primary studies, including comparative observational studies, were
summarized.

We reported harms from eligible noncomparative observational studies, if they were not already
included in a systematic review. We did not assess the risk of bias of the eligible reviews or
primary studies.

We reported a narrative description of the search results along with key study characteristics of

the included reviews and primary studies:

e The number of studies included (for systematic reviews) and number of participants (for all
study designs)

e The intervention studied

e Comparators to the intervention

e Relevant outcomes reported in the publication

We also highlighted any discrepancies and differences across systematic reviews and individual
primary studies.

For each indication, we provided an overall assessment of the evidence of effectiveness and
harms and its potential impact on the 2012 coverage decision. No policy recommendations were
made, but we noted policy considerations raised by the evidence. The summary assessment will
provide the WA HTA team and the Agency Medical Directors with information about whether
there is new evidence that may warrant a reconsideration of the existing coverage policy.

Appendix B provides detailed inclusion and exclusion criteria used to guide the selection of
eligible studies.

e Adults and children with CNS and non-CNS malignancies where treatment by radiation
therapy is appropriate

e SRS or SBRT with devices such as Gamma Knife, CyberKnife, TomoTherapy




Comparators
e Conventional (conformal) external beam radiation therapy (EBRT), surgery, no treatment

Outcomes

e Survival rate, duration of symptom-free remission, quality of life, harms including radiation
exposure and complications, cost, cost-effectiveness

Key Questions

KQ1. Whatis the evidence of effectiveness for SRS and SBRT for the following patients:
a. Patients with CNS tumors
b. Patients with non-CNS cancers?

KQ2. What are the potential harms of SRS and SBRT? What is the incidence of these harms?
This includes consideration of progression of treatment in unnecessary or inappropriate
ways.

KQ3. Whatis the evidence that SRS and SBRT have differential efficacy or safety issues in
subpopulations, including differences by:

a. Sex
b. Age

c. Siteand type of cancer

d. Stage and grade of cancer

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

procedures

KQ4. Whatis the evidence of cost and cost-effectiveness of SRS and SBRT?

Findings

We identified 1,869 unique publications in our updated searches, with 140 articles screened at
the full-text stage. Of these, 57 studies reported in 59 publications were eligible for inclusion in
this report.6** The list of studies excluded at the full-text level, with exclusion reasons, is in
Appendix C.

Brain Cancer
History

In 2013, the HTCC adopted the following coverage determination for brain cancers:
e SRS for 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.

In the 2017 evidence update, 7 systematic reviews,®>’! 6 RCTs,”>”7 and 14 comparative
nonrandomized studies’®?! were identified. Three economic studies were also identified at that
time.”??* The evidence update concluded that there was additional evidence to support the prior
HTCC conclusion that SRS is an effective treatment for brain cancer.®

In the 2019 evidence update,* a further 27 primary studies and 2 systematic reviews were
identified (2 systematic reviews,”>?¢ 3 RCTs reported in 4 publications,?’1% 23 comparative




observational studies,'°2123 and 1 review of economic studies?4). The authors of the 2019

evidence update concluded that*:

e The identified new studies of effectiveness and safety were unlikely to change the
conclusions of the 2012 evidence review for brain cancer, because additional studies
published since 2012 confirmed that survival rates for SRS were the same or improved
compared to conventional radiotherapy without additional risk of harms.

e The identified new studies of economic outcomes were unlikely to change the conclusions of
the 2012 evidence review for brain cancer because additional studies published since 2012
confirmed that SRS is cost-effective compared to conventional radiotherapy.

Findings in This Evidence Update

Since the most recent evidence update report,* we identified 2 recently published RCTs on the

effectiveness of SRS for cancers of the brain.!41°

e Bergman and colleagues'®> compared fractionated SRS in combination with bevacizumab-
based chemotherapy with bevacizumab-based chemotherapy alone in 35 patients with high-
grade glioma. The mean age of the patients was 51 years in the SRS and chemotherapy group
and 59 in the chemotherapy-alone group.'® The majority of participants were male: 82% in
the SRS and chemotherapy group and 65% in the chemotherapy-alone group.® No race or
ethnicity data were reported.’®> The RCT was conducted at a single institution in the US.%®

e Kayama and colleagues'* compared salvage SRS with whole-brain radiotherapy in 271
patients with brain metastases. The mean age of the patients was 63 years in the SRS group
and 61 in the whole-brain radiotherapy group.'* Both groups were well-balanced in terms of
sex, with 49% of participants being male in the SRS group and 51% in the whole-brain
radiotherapy group.'* No race or ethnicity data were reported.** The RCT was conducted
across 43 sites in Japan.'*

We also identified 1 comparative observational study of SRS for people with brain cancer.612>

e Alvarez-Pinzon and colleagues?® evaluated the outcomes for 128 people with primary CNS
lymphoma treated with SRS in combination with methotrexate or with methotrexate alone.
The mean age of the participants was 57 years in the SRS group and 58 in the methotrexate
group.'® The proportion of male participants was 47% in each group.?® No race or ethnicity
data were reported.'® The observational study analyzed data from patients enrolled in the
Brain Tumor Registry study.t¢

We did not identify any economic studies of SBRT in brain cancer.

Table 2. Summary Characteristics of Included Studies of SRS for Brain Cancer

Relevant
Outcomes

Population Description

Randomized controlled trials

Bergmanet Patients with bevacizumab- | 35 patients intotal; 18 allocatedto SRS » Safety
al., 2020%° resistant recurrent in combination with chemotherapy and
malignant glioma 35 tochemotherapy alone
Kayamaetal., | Patients with brain 271 patients intotal; 134 allocated to « Safety
2018 metastases SRS and 137 to whole-brain
radiotherapy




Relevant
Outcomes

Population Description

Comparative observational studies

Alvarez- Patients with primary 128 patientsintotal; 55 treated with « Safety
Pinzonet al., central nervous system SRS in combination with methotrexate

20211 lymphoma and 73 with methotrexatealone

Abbreviations. SRS: stereotactic radiosurgery.

Effectiveness
Brain cancers are a covered indication, so we report only the harms from the 3 eligible studies.'#¢

Harms

Patients receiving treatment, including SRS, for brain cancer experienced toxicities; however,
these were often mild. Across the 3 studies, 1 death was attributed to treatment (whole-brain
radiotherapy).1#1¢

Toxicity and Other Adverse Events

e Patients in the SRS in combination with chemotherapy and the chemotherapy alone group
experienced toxicities attributable to treatment (6 grade 3 vs. 4 grade 3 toxicities.)*> No
patient in either group experienced grade 4 or 5 toxicities.>

e Patients receiving SRS or whole-brain radiotherapy experienced few toxicities, with rates of
grade 3 and hematologic toxicities of less than 5%.1* Nonhematologic toxicity rates were
7.6% in the SRS group and 9.6% in the whole-brain radiotherapy group.* More people in the
whole-brain radiotherapy group experienced grade 2 to grade 4 radiation dermatitis, loss of
appetite, nausea, cognitive dysfunction, and memory disturbance.*

¢ No patients receiving SRS in combination with methotrexate experienced clinical or
radiosurgical toxicity.*® Side effects were mild, and no patients reported mental symptoms or
cognitive deterioration.¢

Serious Adverse Events, Including Deaths

e In 1 RCT comparing SRS plus chemotherapy with chemotherapy alone, no patients in either
group experienced radionecrosis.’®

e In 1 RCT comparing SRS and whole-brain radiotherapy, 1 patient died of general prostration
which was attributed to the comparator whole-brain radiotherapy treatment.*

e In 1 registry-based study, 7 people died in the initial therapy phase (1 in the SRS in
combination with methotrexate group and 6 in the methotrexate alone group).¢

Bottom Line

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on harms are unlikely to change the conclusions of the 2012
evidence review. Brain cancers are a covered indication, and we did not identify any strong
signals of harm for the use of SRS in this population.

Spinal Cancer
History
In 2013, the HTCC adopted the following coverage determination for spinal cancer?:




e SBRT s covered for adults and children for the following conditions when the following
criteria are met:
o For cancers of spine/paraspinal structures; and
o Evaluation includes multidisciplinary team analysis, including surgical input.

In the 2017 evidence update,® 2 additional comparative observational studies were
identified.1?41?” The 2017 update also identified 1 cost-effectiveness study.'® The 3 studies
included people with spinal metastases; no studies evaluated SBRT in people with primary
cancers of the spine.'?¢128 The 2017 evidence update concluded that there was insufficient
evidence to indicate that SRS is an effective treatment for spinal cancers.?

In the 2019 evidence update,* a new RCT was identified (reported in 2 publications).1?*1%° The

update also identified 1 review of economic studies of SBRT, including in spinal cancers.'?* The

authors of the evidence update report concluded that*:

e The identified new studies of effectiveness and safety were unlikely to change the
conclusions of the 2012 evidence review for spinal cancer because the additional 2 RCTs and
2 comparative observational studies confirm that the mean overall survival duration or
overall survival rates for SRS were the same or better compared to conventional
radiotherapy, without additional risk of harms.

e The identified new studies of economic outcomes were unlikely to change the conclusions of
the 2012 evidence review.

Findings in This Evidence Update

Since the most recent evidence update report,* we identified 2 recently published studies: 1

RCT™® and 1 retrospective comparative study.!?

e Sahgal and colleagues®® randomized 229 patients with painful spinal metastasis to SBRT or
conventional external beam radiotherapy. The median age of patients was 63 years in the
SBRT group and 65 years in the conventional external beam radiotherapy group.’® The
proportion of men was 52% in the SBRT group and 53% in the conventional external beam
radiotherapy group.'® No race or ethnicity data were reported.’® The RCT was conducted at
13 hospitals in Canada and 5 hospitals in Australia.*®

e Vargas and colleagues'? reviewed the medical records of 90 patients who received SBRT or
conventionally fractionated EBRT for metastatic spinal tumors. The mean age of participants
was 60 years in the SBRT group and 57 in the EBRT group.? The proportion of men was
53% in the SBRT group and 49% in the external beam radiotherapy group.? No race or
ethnicity data were reported.'? The propensity-matched study was conducted at a single site
in the US.*?

We did not identify any economic studies of SBRT in spinal cancer.

Table 3. Summary Characteristics of Included Studies of SBRT for Spinal Cancer

. o Relevant
‘ Study Population Description Outcomes
Randomized controlled trials
Saghal et al., Patients with painful | 229 patientsintotal; 114 allocatedto SBRT | « Safety
202113 spinal metastasis and 115 to conventional external beam
NCT02512965 radiotherapy




‘ Study Population Description Relevant

Outcomes
Comparative studies
Vargas et al., Patients with 90 patients intotal; 45 treated with SBRT « Safety
202012 metastatic spine and 45 with conventional external beam
tumors radiotherapy

Abbreviation. SBRT: stereotactic body radiotherapy.

Effectiveness

Spinal cancers are a covered indication, so we report only the harms from the 2 eligible
studies.??13

Harms

Based on evidence from 1 RCT and 1 retrospective study, patients with spinal metastases
treated with SBRT or conventional external beam radiotherapy experienced few adverse
effects.!>!® However, significantly more patients treated with SBRT had vertebral body fractures
than patients treated with conventional external beam radiotherapy.?

Toxicity and Other Adverse Events

e No grade 5 events were observed in 1 RCT comparing SBRT and conventional external beam
radiotherapy.® The most common grade 3 to grade 4 adverse events was grade 3 pain (5%
vs. 4%; P value not reported).*® Overall, the majority of vertebral compression fractures were
grade 1 in severity (30 of 32); 1 patient in the SBRT group had a grade 3 vertebral
compression fracture and 1 patient in the conventional external beam radiotherapy group
had a grade 4 vertebral compression fracture.® In the conventional external beam
radiotherapy group, progression to symptomatic spinal cord compression was observed in 2
patients.’® No radiation myelopathy events and no premature discontinuations of assigned
treatments due to treatment-related toxicity were observed.!?

e In1 retrospective study, more patients in the SBRT group had vertebral body fractures than
patients in the conventional external beam radiotherapy group at 5 years (22% vs. 7%;
P =.04)%?

Serious Adverse Events, Including Deaths

e At 6 months, 24% of patients randomized to SBRT or to conventional external beam
radiotherapy had died.®® All of these individuals died from the underlying cancer, other than 2
patients in the SBRT group who died from a Legionella infection.'®

Bottom Line

Based on prior evidence updates and newly identified evidence, we conclude that the newly
identified studies on harms are unlikely to change the conclusions of the 2012 evidence review.
Spinal cancer is a covered indication, and we did not identify any strong signals of harm for the
use of SBRT in this population.

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.

In the 2017 evidence update,® 30 additional studies were identified.'311%° Of the 30 studies, 5
were systematic reviews,131:132136153.160 1 \yas an RCT (reported in 2 publications),*%1>? 21 were
comparative studies,13413>137-139,141-149,151,152154-158 3nd 1 was a cost-effectiveness modeling
study.’® The evidence update concluded there was additional evidence to support use of SBRT
as an effective treatment for NSCLC.2

In the 2019 evidence update,* a further 18 primary and secondary studies were identified: 3
systematic reviews, 1193 13 comparative studies, 33144175 1 RCT,'7¢ and 1 cost-effectiveness
analysis.'”” The authors of the evidence update concluded that*:

e The identified new studies of effectiveness and safety were unlikely to change the
conclusions of the 2012 evidence review for inoperable early-stage NSCLC because
additional studies were published since 2012 confirming that overall survival rates were the
same or improved for SBRT compared to conventional radiotherapy without additional risk of
harms.

e The identified new studies of effectiveness and safety were unlikely to change the
conclusions of the 2012 evidence review for operable early-stage NSCLC because studies
published since 2012 showed mixed results.

e The identified new studies of effectiveness and safety were unlikely to change the
conclusions of the 2012 evidence review for patients with lung metastases because no RCTs
had been published since 2012.

e The identified new studies of economic outcomes were unlikely to change the conclusions of
the 2012 evidence review because studies published since 2012 showed mixed results.

Since the most recent evidence update report,* we identified 2 recently published systematic

reviews on the effectiveness of SBRT for operable early-stage NSCLC.>8

e Cao and colleagues® assessed the clinical outcomes of SBRT compared with surgery for
patients with early-stage NSCLC. The systematic review included 32 studies (1 pooled
analysis of 2 RCTs, and 31 observational studies), with 23 studies included in a meta-
analysis.>®

o ljsseldijk and colleagues®® compared overall survival and oncologic outcomes of surgical
resection and SBRT in people with stage 1 NSCLC. The systematic review included 100
observational studies, comprising 67,893 patients.>?

We also identified 1 RCT,Y” 4 comparative studies,34%°0 and 3 noncomparative studies?22433

published since the searches in the newly identified systematic reviews.

e Ball and colleagues'’ randomized 101 people with stage | NSCLC to SBRT or to standard
radiotherapy. The mean age of the patients was 74 years in the SBRT group and 75 in the
radiotherapy group.'” The majority of patients were male, with 55% in the SBRT group and
57% in the radiotherapy group. No race or ethnicity data were reported.’” The RCT was
conducted in 11 hospitals in Australia and 3 hospitals in New Zealand.?” Although the study




design was an RCT, as the majority of patients had medically inoperable cancer, we report
only the harms in this evidence update.

e Lo and colleagues® compared outcomes for patients with early stage large cell
neuroendocrine carcinoma (LCNEC) of the lung after SBRT and after surgery. The study used
data from the US National Cancer Database, including 3,209 patients recorded as having lung
cancer stage T1-2NOMO treated with surgery (lobectomy or pneumonectomy) or SBRT.#°
Overall, 53% of patients were aged 68 and younger, and 52% were male.*® The majority of
participants identified as White (66%), with 9% identifying as African American and 3% as
other.°

e Wegner and colleagues®® analyzed data from the US National Cancer Database comparing
outcomes for 754 people with LCNEC of the lung treated with SBRT or conventional
radiotherapy. Overall, 53% of patients were aged 73 and younger, with 52% being male.®
The majority of participants identified as White (88%), with 10% identifying as African
American and 2% as other.®®

e Kanzakiand colleagues® compared the outcomes of SBRT and surgery in 82 people with
pulmonary metastasis from epithelial tumors. In the SBRT group, the mean age was 67 years
and 67% of participants were male.>® In the pulmonary metastasectomy group, the mean age
was 61 years and 59% of participants were male.>® No data on race or ethnicity were
reported.”® The retrospective study was conducted at a single institution in Japan.*®

e Nelson and colleagues® compared the outcomes for 381 people with colorectal pulmonary
metastases treated with SBRT, surgery (wedge resection), or both SBRT and surgery.*’ The
mean age of the participants was 62 years in the SBRT group, 57 in the wedge resection
group, and 55 in the SBRT with surgery group.®’ The proportion of male participants was
62% in the SBRT group, 57% in the wedge resection group, and 65% in the SBRT with
surgery group.®” No data on race or ethnicity were reported.®* The retrospective study was
conducted at a single institution in the US.%’

e Chipko and colleagues® analyzed the safety outcomes of SBRT in 100 people treated for
malignant lung tumors in a noncomparative study. The median age of the participants was 67
and the minorty were male (41%).%3 No data on race or ethnicity were reported.®® The study
was a retrospective study of patients treated at a single center in the US.33

e Rodrigues and colleagues?* analyzed data from 218 patients with early-stage primary lung
tumors treated with SBRT. The median age was 73 years, and 79% of participants were
male.?* No data on race or ethnicity were reported.?* The retrospective noncomparative
study was conducted at a single institution in Portugal.?*

e Sharma and colleagues? described the outcomes of SBRT for 206 people with inoperable
pulmonary oligometastases in a noncomparative study. The median age of the participants
was 68 years, and 59% were male.??> No data on race or ethnicity were reported.?? The
retrospective study was conducted at a single institution in the Netherlands.??

We did not identify any economic studies of SBRT in lung cancer.
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Table 4. Summary Characteristics of Included Studies of SBRT for Lung Cancer

| Study

| Population

Systematicreviews

Description

Relevant Outcomes

search from January 2000to
March 2018

Caoetal, Patients with early NSCLC | Included 32 studies; total « Overall survival
20198 number of patients not « Cancer-specific
reported overall; survival
searchdate throughJanuary | « Disease-free survival
2018 « Recurrence-free
survival
« Periprocedural
morbidity
« Mortality
ljsseldijk et al., Patients with stage | Included 100 studies, « Overall survival
20213 NSCLC comprising 67,893; « Disease-free survival

« Mortality

Primary studies

Randomized controlledtrials

Ball et al.,
2019
NCT01014130

Patients with biopsy-
confirmedstage 1 (T1-
T2aNOMO)NSCLC

101 patientsintotal; 66
allocated to SBRT and 35 to
standard radiotherapy

« Safety

Comparative observational studies

Kanzakietal.,
2020°°

Patients with pulmonary
metastasis fromepithelial
tumors

82 patientsintotal; 21
treated with SBRT, 59 with
surgery, and 2 with both

« Overallsurvival

« Progression-free
survival

« Local tumor control

« Safety

Lo etal., 20204°

Patients with LCNEC of
the lung

3,209 patientsintotal; 238
treated with SBRT and
2,971 withsurgery

« Overall survival

oligometastases

Nelsonetal., Patients with colorectal 381 patientsintotal; 37 « Local tumor control
2019% pulmonary metastases treated with SBRT, 327 with

wedge resection,and 17

with both
Wegner et al.,, Patients with LCNEC of 754 patientsintotal; 238 « Overall survival
2020°%8 the lung treated withSBRT and 516

with conventional

radiotherapy
Noncomparative studies (harms only)
Chipkoetal., Patients with malignant 100 patients treated with « Safety (chest wall
20192 lung tumors SBRT pain and rib

fractures)

Rodriguesetal., | Patients withearly-stage | 218 patients treated with « Safety
20202 primary lung tumors SBRT
Sharmaetal, Patients with inoperable 206 patients treated with « Safety
201922 pulmonary SBRT

Abbreviations. LCNEC: large cell neuroendocrine carcinoma; NSCLC: non-small cell lung cancer; SBRT:
stereotactic body radiationtherapy.
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Effectiveness

Inoperable stage 1 NSCLC is a covered indication, so we do not report any effectiveness data for
this population.

Based on 2 systematic reviews of SBRT and surgery for people with operable NSCLC, surgery
appears to be the more effective treatment, with improved survival and tumor control.>3°8 Based
on 2 registry studies, SBRT may be an effective option for people with LCNEC of the lung when
compared with conventional radiotherapy, but may not be as effective as surgery.®84° Based on 2
retrospective studies, SBRT may be an effective option for pulmonary metastases when
compared with surgery, but the results are mixed.3?>°

Overall Survival

Operable Non-Small Cell Lung Cancer

In the systematic review by Cao and colleagues,® 16 studies reported on overall survival for

10,333 patients who received SBRT and 142,293 unmatched patients who received surgery

for early NSCLC. A further 14 studies reported on 8,946 patients who received SBRT and

8,942 matched patients who received surgery.”® Pooled data from the studies showed that

surgery was associated with significantly greater overall survival in both the unmatched

group (odds ratio [OR], 2.49; 95% confidence interval [Cl], 2.10 to 2.94) and the matched

group (OR, 1.71; 95% Cl, 1.52 to 1.93).°® When compared with SBRT, lobectomy was also

associated with improved overall survival (OR, 2.68 unmatched; 95% Cl, 2.04 to 3.5; OR,

1.61; 95% Cl, 1.23 to 2.12).°8 Similarly, in unmatched patients, sublobar resection remained

superior in terms of overall survival (OR, 1.54; 95% Cl, 1.36 to 1.75); however, there were

insufficient studies to pool data from the matched patients.>® Patients with early NSCLC after

surgery also had significantly better cancer-specific survival than patients who received

SBRT.*®

A systematic review in patients with stage | NSCLC found that>:

o Surgery was associated with significantly better overall survival rates than SBRT at 5
years in the propensity-matched cohorts (risk ratio [RR], 1.54; 95% Cl, 1.28 to 1.83).

o Lobar resection was associated with significantly better overall survival rates than SBRT
at 5 years in the propensity-matched cohorts (RR, 1.71; 95% Cl, 1.63 to 1.85).

o Mixed resection was associated with significantly better overall survival rates than SBRT
at 5 years in the propensity-matched cohorts (RR, 1.37; 95% Cl, 1.01 to 1.85).

o Sublobar resection was associated with similar overall survival rates to SBRT at 5 years in
the propensity-matched cohorts (RR, 1.33; 95% Cl, 0.92 to 1.93).

o Comparative studies showed similar results, with surgery being associated with
significantly better overall survival at 3 and 5 years, regardless of the type of surgery.
However, there was no difference between groups for overall survival at 1 year.

Large Cell Neuroendocrine Carcinoma

In an propensity-matched analysis of the US National Cancer Database, people treated for
LCNEC of the lung with SBRT had a significantly shorter median overall survival rate
compared with surgery (34.6 months vs. 57.2 months; P < .001), with a significantly lower 5-
year overall survival rate (25% vs. 48%:; P < .001).%° Similar results were seen with an
unmatched analysis.*° Multivariate analysis also showed that older age, higher comorbidity
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score, male sex, higher T stage, and treatment with SBRT were significantly associated with
decreased overall survival.*°

e Inan propensity-matched analysis of the US National Cancer Database, people treated with
SBRT for LCNEC of the lung had a significantly longer median overall survival rate compared
with conventional radiotherapy (34.7 months vs. 23.7 months; P = .02).%8 The use of
conventional radiotherapy was marginally associated with worse survival in a multivariate
Cox regression model (hazard ratio [HR], 1.21; 95% Cl, 1.00 to 1.46).38

Pulmonary Metastases
e Inaretrospective analysis, people with pulmonary metastases treated with SBRT or surgery
had similar overall survival rates (52% vs. 77% at 3 years; P = .10).°

Progression-free Survival

Pulmonary Metastases

e Inaretrospective analysis, people with pulmonary metastases treated with SBRT had
significantly lower progression-free survival rates than patients treated with surgery (11% vs.
42% at 3 years; P=.01).°

Disease-free Survival

Operable Non-Small Cell Lung Cancer
e Inthe systematic review by Cao and colleagues,>® pooled data from 5 studies in unmatched
patients and 7 studies in matched patients, patients who received surgery had significantly
better disease-free survival than patients who received SBRT (OR, 2.13 unmatched; 95% Cl,
1.65 to 2.75; OR, 1.83 matched; 95% Cl, 1.06 to 3.16).%8
e A systematic review in patients with stage | NSCLC found that>3:
o Inthe propensity-matched cohorts, surgery was associated with significantly better
disease-free survival rates than SBRT at 3 years (RR, 1.78; 95% Cl, 1.24 to 2.55)and at 5
years (RR, 1.50; 95% Cl, 1.19 to 1.89).
o Comparative studies showed similar results with surgery being associated with
significantly greater disease-free survival at 1, 3, and 5 years.

Local Tumor Control

Operable Non-Small Cell Lung Cancer

e Inthe systematic review by Cao and colleagues>® which pooled data from 6 studies in
unmatched patients and 6 studies in matched patients, patients who received surgery had
significantly lower locoregional recurrence rates than patients who received SBRT (OR for
freedom from locoregional recurrence, 5.44 unmatched; 95% Cl, 1.68 to 17.56; OR for
freedom from locoregional recurrence, 2.91 matched; 95% Cl, 1.49 to 5.71).>® However,
patients who received surgery had similar odds of distant recurrence to patients who
received SBRT (OR, 1.50; 0.96 to 2.34).%8

Pulmonary Metastases

e Inaretrospective analysis, people with pulmonary metastases treated with SBRT or surgery
had similar local control rates (92% vs. 88% at 3 years; P = .48).°

e Inapropensity-score matched analysis, people treated with SBRT and surgery had similar
rates of local treatment failure at 2 years (SBRT: 29.4%; 95% Cl, 13.8% to 45.0%; surgery:

13



14.1%; 95% Cl, 9.8% to 18.5%) and at 5 years (SBRT: 37.3%; 95% Cl, 21.1% to 53.6%;
surgery: 18.4%; 95% Cl, 12.1% to 24.7%).>’ However, in the unmatched analysis, SBRT was

significantly associated with a higher risk of local recurrence when compared with surgery
(HR, 3.28; 95% Cl, 1.53 to 7.04).%

Harms

Patients treated with SBRT, surgery, or radiotherapy all were at risk for some form of adverse
event.

Toxicity and Other Adverse Events

In the systematic review by Cao and colleagues,>® the most commonly reported adverse
events after SBRT were fatigue, radiation pneumonitis, chest pain, and rib fractures. For
surgery, the most commonly reported adverse events were prolonged air leak, pneumonia,
pulmonary embolism, cardiac arrhythmia, and myocardial infarction.>®

In the RCT by Ball and colleagues?’ comparing SBRT and radiotherapy, 1 grade 4 event
occurred after SBRT (1 patient developed dyspnea). In total, 9 grade 3 adverse events
occurred (7 in the SBRT group and 2 in the radiotherapy group).'” The cumulative time at risk
was 153 years for patients in the SBRT group and 66 years for patients in the standard
radiotherapy group.’

Patients with metastatic lung cancer had similar rates of treatment-associated complications
in the SBRT and the pulmonary metastasectomy group (24% vs. 20%; P = .76).>° The
treatment-associated complications in the SBRT group were radiation-induced pneumonitis
and pneumonia.”®

In a noncomparative, retrospective study of SBRT in 100 patients treated with SBRT for
malignant lung tumors, the chest wall pain-free survival was 75% at 3 years and 67% at 5
years.3® Chest wall pain was seen in 33 of 118 treatments (28%) and the mean time to
development was 12.5 months (range, O to 50 months).®® No clinical parameters or
medication appeared to be associated with chest wall pain. **Rib fractures occurred in 118
treatments (29%) and the mean time to development was 22 months.3® The fracture-free
survival rate was 72% at 3 years and 65% at 5 years.*3 Rib fractures were significantly more
common in women, patients with lower bone mass density, and people who identified as
African American.%®

In a noncomparative retrospective study of SBRT in 218 patients with early-stage primary
lung tumors treated with SBRT, no acute grade 3 or higher toxicities were observed and 1
patient experienced a grade 3 late toxicity of dyspnea.?

In a noncomparative retrospective study of SBRT in 206 patients with inoperable pulmonary
oligometastases, 5 grade 3 adverse events were reported (dyspnea, chest pain, and dyspnea
with fatigue).??

Serious Adverse Events, Including Deaths

In the systematic review by Cao and colleagues,® periprocedural mortality (defined as death
within the same admission or within 30 days of the procedure) was 0% for SBRT and 0% to
8% for surgery across the included studies in patients with early NSCLC.

In the systematic review by ljsseldijk and colleagues®® comparing SBRT and resection in
people with stage | NSCLC:
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o Inthe propensity-matched cohorts, the 30-day mortality rate after SBRT was 0%, and
after surgery, 3%. After 90 days, 2 patients had died after SBRT and 93 patients died
after surgery.

o Inthe comparative studies, there was no deaths within 30 days of SBRT or surgery and
there was no difference in mortality between the groups at 90 days.

e Inthe RCT by Ball and colleagues?’ comparing SBRT and radiotherapy, no treatment-related
deaths were observed.

e No treatment-related deaths were observed in a retrospective analysis of 206 patients with
inoperable pulmonary oligometastases treated with SBRT.??

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on effectiveness, harms, and cost-effectiveness are unlikely to
change the conclusions of the 2012 evidence review, because of the lack of identified RCTs for
lung cancer. Inoperable stage | NSCLC remains a covered indication, and we did not identify any
strong signals of harm for the use of SBRT in this population.

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.'’8182 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.®

In the 2017 evidence update,® a further 2 studies were identified; 1 systematic review of case
series'® and 1 comparative observational study.'®> The evidence update concluded that there
was insufficient evidence to indicate that SBRT was an effective treatment for pancreatic
cancer.® In the 2019 evidence update,* 1 additional systematic review!® and 5 comparative
observational studies'®”-1?! were identified. A further 2 economic studies were also identified: 1
systematic review'?* and 1 cost-effectiveness study.'*?> The authors of the 2019 update
concluded that the identified new studies of effectiveness and safety were unlikely to change
the conclusions of the 2012 evidence review for pancreatic cancer because no RCTs had been
published since 2012.2 The newly identified economic evidence was also assessed as unlikely to
change the conclusions of the 2012 review.

Since the most recent evidence update report,* we identified 1 recently published retrospective

study.

e Arcelli and colleagues®® compared the outcomes of SBRT and conventionally fractionated
chemoradiotherapy (CRT), with or without chemotherapy, in 80 patients with locally
advanced pancreatic cancer. The median age of the participants was 67 years in both
treatment groups.®° The proportion of participants who were male was 67% in the SBRT
group and 60% in the conventionally fractionated CRT group.®® No race or ethnicity data
were reported.®® The study was conducted in 15 organizations in Italy.%°

We did not identify any newly published economic studies of SBRT for pancreatic cancer.
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Table 5. Summary Characteristics of Included Studies of SBRT for Pancreatic Cancer

| Study Population ‘ Description Relevant Outcomes
Comparative observational studies
Arcelliet Patients with locally 80 patients in total; 40 « Overallsurvival
al., 2019¢° | advanced pancreatic | treated with SBRT and 40 « Progression-free survival
PAULA-1 cancer with conventionally « Distant metastases-free survival
fractionated « Local tumor control
chemoradiation » Safety

Abbreviation. SBRT: stereotactic body radiotherapy.

Effectiveness

Based on 1 retrospective study, SBRT was as effective as conventionally fractionated CRT for
locally advanced pancreatic cancer, and may be associated with better local tumor control.®°

Overall Survival

e Patients with locally advanced pancreatic cancer treated with SBRT had similar overall
survival rates to patients treated with conventionally fractionated CRT (median, 16 months
vs. 21 months; at 1 year, 79.8% vs. 73.8%; at 2 years, 14.7% vs. 40.1%; P = .47).%°

Progression-free Survival

e Patients with locally advanced pancreatic cancer treated with SBRT had similar progression-
free survival rates to patients treated with conventionally fractionated CRT (median, 14
months vs. 12 months; at 1 year, 59.1% vs. 49.2%; at 2 years, 59.1% vs. 32.4%; P = .75).%°

Distant Metastases-free Survival

e Patients with locally advanced pancreatic cancer treated with SBRT had similar distant
metastases-free survival rates to patients treated with conventionally fractionated CRT
(median, 16 months vs. 12 months; at 1 year, 64.5% vs. 49.3%; at 2 years, 20.3% vs. 41.7%;
P=.61).°

Local Tumor Control

e Patients with locally advanced pancreatic cancer treated with SBRT had a significantly longer
period of local tumor control to patients treated with conventionally fractionated CRT
(median, 22 months vs. 16 months; at 1 year, 80.4% vs. 53.1%; at 2 years, 49.8% vs. 40.5%;
P =.02).0

Harms

Patients treated with SBRT and conventionally fractionated CRT have similar rates of grade 1
and 2 gastrointestinal toxicities, based on 1 retrospective study.°

Toxicity and Other Adverse Events

e Patients with locally advanced pancreatic cancer treated with SBRT had similar rates of grade
1 and 2 acute and late gastrointestinal toxicities to patients treated with conventionally
fractionated CRT.%°
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Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on effectiveness and harms are unlikely to change the conclusions of
the 2012 evidence review, because of the lack of RCTs for pancreatic cancer.

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.'?>1%¢ No comparative studies on the effectiveness of
SBRT in this population were identified.?

In the 2017 evidence update,® a further 7 studies were identified: 1 systematic review,*’ 5
comparative observational studies, 8292 and 1 economic study.?®® The evidence update
concluded that there was insufficient evidence to indicate SBRT was an effective treatment for
prostate cancer.® In the 2019 evidence update,* 4 additional comparative observational studies
were included,?®#2%7 and again, the authors of the update concluded that the identified new
studies of effectiveness and safety were unlikely to change the conclusions of the 2012
evidence review for prostate cancer because no RCTs had been published since 2012.3

The 2019 evidence update did identify 1 review of economic studies of SBRT*** and 1 cost-
utility study?®® and concluded that the identified new studies of economic outcomes were
unlikely to result in a rating of either low-quality or stronger evidence of cost-effectiveness.*

Since the most recent evidence update report,* we identified 2 recently published RCTs and 1

individual patient data analysis.”*#%>?

e Brand and colleagues®® randomized 874 men with low-risk to intermediate-risk localized
prostate cancer to SBRT or conventionally fractionated or moderately hypofractionated
radiotherapy. The mean age of participants was 70 years in both treatment groups.* In the
SBRT group, 8% of participants identified as Black, 1% as East Asian, 5% as South Asian, 85%
as White, fewer than 1% as mixed heritage, and 1% as other ethnicity.”® In the conventionally
fractionated or moderately hypofractionated radiotherapy group, 6% of participants
identified as Black, 1% as East Asian, 2% as South Asian, 89% as White, fewer than 1% as of
mixed heritage, and 2% as of other ethnicity.”” The RCT was conducted at 37 centers in the
UK, Ireland, and Canada.”?

e Phillips and colleagues* randomized 54 men with recurrent hormone-sensitive prostate
cancer and 1 to 3 metastases to SBRT or to observation only. The median age of participants
in both treatment groups was 68 years.*® No race or ethnicity data were reported.*® The RCT
was conducted in 3 sites in the US.#

e van Dams and colleagues’ pooled data from 344 patients with high-risk prostate cancer who
received SBRT, with or without androgen deprivation therapy. The median age of the
participants was 72 years.” No race or ethnicity data were reported.? Patient-level data was
obtained from 7 institutions with phase 2 studies and prospective databases.’

We did not identify any newly published economic studies of SBRT for prostate cancer.
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Table 6. Summary Characteristics of Included Studies of SBRT for Prostate Cancer

. o Relevant
Population Description Outcomes

Randomized controlled trials
Brand et al., Patients with low-risk to | 874 patients intotal;433 allocated « Quality of life
2019°% intermediate-risk to SBRT and 441 to conventionally « Safety
NCT01584258; | localized prostate cancer | fractionated or moderately
PACE-B hypofractionated radiotherapy
Phillips et al., Patients with recurrent 54 patients intotal; 36 allocated to  Progression-
2020%; hormone-sensitive SBRT and 18 to observationalone free survival
NCT02680587; | prostate cancerand 1to « Safety
ORIOLE 3 metastases
Noncomparative studies (harms only)
van Damsetal., | Patients with high-risk 344 patients treated with SBRT » Safety
20217 prostate cancer

Abbreviation. SBRT: stereotactic body radiation therapy.

Effectiveness

Based on 1 RCT, there is limited evidence that patients with prostate cancer treated with SBRT
had better progression-free survival than people who underwent observation alone.*

Progression-free Survival
e In 1 RCT, patients treated with SBRT had significantly longer progression-free survival than
people undergoing observation alone (HR, 0.30; 95% Cl,0.11 to 0.81).4¢

Quality of Life

e Patients in the SBRT and the conventionally fractionated or moderately hypofractionated
radiotherapy groups had similar quality of life scores.>® No other measures of effectiveness
were reported.”’

Harms

Data from 2 RCTs and 1 observational study suggests that SBRT treatment does not appear to
be associated with higher rates of adverse events than other active treatments, and is unlikely to
be associated with increased mortality.?#>?

Toxicity and Other Adverse Events

e [n 1 RCT, patients in the SBRT and the conventionally fractionated or moderately
hypofractionated radiotherapy groups experienced similar numbers of grade 2 or more
severe gastrointestinal toxic events (10% vs. 12%; difference, -1-9 percentage points;
95% Cl, -6.2 to 2.4) and grade 2 or worse genitourinary toxicity (23% vs. 27%; difference,
-4-2 percentage points; 95% Cl, -10.0 to 1.7).>?

e In 1 RCT, no grade 3 or higher adverse events were observed in patients randomized to
SBRT or to observation.*

¢ Inanindividual patient data analysis, 18% of patients who received SBRT for high-risk
prostate cancer experienced grade 2 or high genitourinary toxicity and 5% experienced acute
grade 2 or more gastrointestinal toxicity.” No acute grade 3 toxicities were seen.’
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Serious Adverse Events, Including Deaths
e Nodeaths occurred in an RCT comparing SBRT and conventionally fractionated or
moderately hypofractionated radiotherapy for localized prostate cancer.”’

Bottom Line

We identified 1 RCT showing that SBRT was associated with longer progression-free survival
than observation alone; however, overall survival was not reported in either of the eligible
RCTs.46>7

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on effectiveness and harms are unlikely to change the conclusions of
the 2012 evidence review, because of the lack of effectiveness data, specifically overall survival,
from RCTs for prostate cancer.

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'®12%? and 7 case series for hepatocellular carcinoma.?10-21¢

In the 2017 evidence update, a further 3 comparative observational studies were identified.?'7-21?
The evidence update concluded there was insufficient evidence to indicate SBRT is an effective
treatment for hepatocellular carcinoma.® In the 2019 evidence update,* 3 additional comparative
observational studies were included,??>??2 and again, the authors of the update concluded that
the identified new studies of effectiveness and safety were unlikely to change the conclusions of
the 2012 evidence review for liver cancer because no RCTs had been published since 2012.3

The 2019 evidence update did identify 3 economic studies of SBRT for hepatocellular
carcinoma??*2?2°> and concluded that the identified new studies of economic outcomes were
unlikely to result in a rating of either low-quality or stronger evidence of cost-effectiveness.*

Findings in This Evidence Update

Since the most recent evidence update report,* we identified 3 recently published systematic

reviews on the effectiveness of SBRT compared with radio-frequency ablation (RFA) for liver

cancer.47>%>>

e Eriguchiand colleagues® reviewed studies using propensity matching to compare the
effectiveness of SBRT compared with RFA. The systematic review included 6 studies,
comprising 2,107 patients with hepatocellular carcinoma.>

e Facciorusso and colleagues* reviewed 9 retrospective studies comparing SBRT with RFA in
6,545 patients with hepatocellular carcinoma.

e Lee and colleagues® reviewed studies comparing SBRT and RFA in people with early

hepatocellular carcinoma and liver metastases. The review included 11 studies, comprising
2,238 patients.*?
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We also identified 3 recently published systematic reviews of noncomparative studies of SBRT
for hepatocellular carcinoma,?>%>32 published since the most recent evidence update report.*
Although the reviews reported effectiveness outcomes (specifically local tumor control and
overall survival), they did not compare effectiveness with a comparator of interest, and these
outcomes are not reported further in this report.232>32

e Dobrzycka and colleagues® reviewed 16 noncomparative studies of SBRT in 973 patients
with hepatocellular carcinoma.

e Rim and colleagues? reviewed 32 noncomparative studies of SBRT in 1,950 patients with
hepatocellular carcinoma. Although the review reported effectiveness outcomes (specifically
local tumor control and overall survival), they did not compare effectiveness with a
comparator of interest, and these outcomes are not reported further in this report.?®

e Shanker and colleagues?® evaluated the use of SBRT in the management of primary
hepatocellular carcinoma. The systematic review included 49 cohorts comprising 2,846
participants.?® Although the review reported effectiveness outcomes (specifically local tumor
control and overall survival), they did not compare effectiveness with a comparator of
interest, and these outcomes are not reported further in this report.?3

We have reported outcomes from each of the 6 identified reviews as the results from each
review vary, although in many cases, the reviews include a similar set of included primary
studies.

We did not identify any RCTs evaluating SBRT for hepatocellular carcinoma. We identified 8
comparative studies published since the search dates of the included systematic reviews.*"
44,48,51,52,61

e Jeongand colleagues®? compared the effectiveness of SBRT and RFA in 266 patients with a
small hepatocellular carcinoma, defined as 3 cm or smaller. Most participants were male
(76.7%), with a median age of 60 (age range, 40 to 90 years).>> No race or ethnicity data were
reported.”? The study was conducted in a single center in South Korea.>?

e Jun and colleagues®! compared the effectiveness of SBRT plus transarterial
chemoembolization (TACE) with TACE alone in 199 patients with hepatocellular carcinoma
of 5 cm or smaller. Patients were propensity-score matched, the majority of the group was
male (65% SBRT+TACE; 64% TACE).”! and were aged around 60 years (mean, 62.6
SBRT+TACE; 62.8 TACE).> No race or ethnicity data were reported.® The study was
conducted in 4 tertiary hospitals in South Korea.”!

e Nabavizadeh and colleagues* compared the effectiveness of SBRT and thermal ablation,
both after TACE, in 190 patients with a single inoperable hepatocellular carcinoma in a
propensity-matched study. Most participants were male (74.7%), with a median age of 60
(range, 57 to 65).# No race or ethnicity data were reported.*® The study was conducted in a
university hospital in the US.48

e Sebastian and colleagues®! used the US National Cancer Database to compare overall
survival of patients with intrahepatic cholangiocarcinoma treated with CRT, SBRT, or
transarterial radioembolization (TARE). The majority of patients were male in the CRT group
(67%) but the minority were male in the SBRT (45%) and TARE (46%) groups.®* Median age
was 71 years (interquartile range [IQR], 61 to 80) in the CRT group, 65 (IQR, 57.5 to 74.5) in
the SBRT group, and 67 (IQR, 61 to 74) in the TARE group.®! Most participants were White
(92.6% CRT; 85.0% SBRT; 85.2% TARE), with around 3 to 4% of participants categorized as
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Black (3.7% CRT; 3.3% SBRT; 3.7% TARE) and 4% to 12% as other (3.7% CRT; 11.7% SBRT;
11.1% TARE).!

Shen and colleagues* compared SBRT and TACE in 188 patients with a medium-sized (3 cm
to 8 cm) hepatocellular carcinoma using propensity-score matching. Most participants were
male (76.1% SBRT; 63.4% TACE) and had a median age of 64 in the SBRT group (range, 37 to
86) and 67 in the TACE group (range, 29 to 88).** No race or ethnicity data were reported.**
The study analyzed data from a single hospital cancer registry in Taiwan.*

Wang and colleagues®® evaluated the safety and efficacy of SBRT following RFA and
continued RFA in people with Barcelona Clinic Liver Cancer (BCLC) stages O to B1
hepatocellular carcinoma, using propensity-score matching. In the unmatched sample, most
participants were male (87.6%) and had a mean age of 70.6 years.** No race or ethnicity data
were reported.®® The study was conducted in 2 hospitals in Japan.*®

Wong and colleagues (2019)*? compared the effectiveness of SBRT after TACE with TACE
alone in people with nonresectable hepatocellular carcinoma in a propensity score-matched
study. In the unmatched group, the majority of the patients were male (85.7% SBRT+TACE;
79.2% TACE), with a median age of 61 in the SBRT after TACE group (range, 28 to 87) and
69 in the TACE alone group (range, 20 to 94).#2 No race or ethnicity data were reported.*?
The study was conducted in 2 hospitals in Hong Kong.*?

Wong and colleagues (2021)* compared the efficacy and safety of SBRT as a bridging
treatment for liver transplantation for hepatocellular carcinoma. Patients were prospectively
enrolled for SBRT treatment and outcomes were compared with a retrospective group of
patients who had received treatment using TACE or high-intensity focused ultrasound
(HIFU).** The majority of participants were male (65.0% SBRT; 84.7% TACE; 80.4% HIFU),
and had a median age of 59.6 in the SBRT group (range, 36 to 69), 58.1 in the TACE group
(range, 42 to 69), and 59.5 in the HIFU group (range, 38 to 68).#* No race or ethnicity data
were reported.*! The study was conducted in a single hospital in Hong Kong.*!

We also identified 5 noncomparative studies reporting on harms published since the search
dates of the included systematic reviews.

Kibe and colleagues? evaluated the feasibility of markerless SBRT for hepatocellular
carcinoma. The study included 180 patients, with majority male participants (70%) and a
median age of 74 (range, 46 to 93).%° No race or ethnicity data were reported.?’ The study
was conducted in a single hospital in Japan.?

Loi and colleagues?® reviewed the use of SBRT for advanced hepatocellular carcinoma in 128
patients. The median age of participants was 75 (range, 20 to 91). No data on sex, race or
ethnicity were reported.?® The study was conducted at a single site in Italy.?®

Mathew and colleagues?’ reviewed the long-term outcomes of SBRT in 297 people with
localized hepatocellular carcinoma without vascular invasion, who were ineligible for other
liver-directed therapies. The majority of participants were male (74%), with a median age of
69.3 (range, 22 to 94). The majority of participants were Caucasian (69%); 16% identified as
Asian, 7% as African-American, and 8% as other.?” The study was conducted in 1 site in
Canada and 1in the US.%’

Park and colleagues? reported on the use of SBRT in 290 patients with hepatocellular
carcinoma. The majority of patients were male (79.3%), with a median age of 61 (36 to 90).%¢
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No race or ethnicity data were reported.? The study was conducted in a single site in South
Korea.?

Voglhuber and colleagues'? analyzed data from 115 patients treated with SBRT for liver
metastases. The participants were mixed in terms of sex (51.3% male) and had a median age
of 66.1 (range, 34.7 to 86.1).% No race or ethnicity data were reported.” The study was
conducted at a single site in Germany.*?

We also identified 1 study reporting on the costs and cost-effectiveness of SBRT.

‘ Study

Parikh and colleagues®® conducted a secondary analysis of the Surveillance, Epidemiology,
and End Results (SEER)-Medicare linked database comparing outcomes and costs for people
with stage | or Il hepatocellular carcinoma and treated with RFA or SBRT as the initial
treatment within 6 months of diagnosis. The majority of participants were male (62.5% SBRT;
62.3% RFA), with a median age of 77 in the SBRT group and 73 in the RFA group.%® Most
participants were White (74% SBRT; 57.8% RFA), with 7.8% of participants in the RFA group
categorized as Black and 34.4% as other.%® Data for people who identified as Black and other
participants were not available for people in the SBRT group because of small numbers (only
32 patients in total were included in the SBRT group).%®

Table 7. Summary Characteristics of Included Studies of SBRT for Liver Cancer

Relevant

Population Outcomes

Description

Systematicreviews

Dobrzyckaet Patients with hepatocellular Included 16 « Safety, including
al., 20192 carcinoma noncomparative studies, treatment-
comprising 973 patients related
Search date through May mortality
2019
Eriguchietal., Patients with hepatocellular Included 6 propensity « Local tumor
2021%° carcinoma score-matched studies, control
comprising 2,107 patients; | « Overallsurvival
searchdate through « Safety, including
October2020 treatment-
related
mortality
Facciorussoet Patients with hepatocellular Included 9 retrospective « Recurrence-free
al., 2021°4 carcinoma studies, comprising 6,545 survival
patients; o Overall survival
search date through « Safety
September 2020
Leeetal, Patients with early hepatocellular | Included 11 studies (8 in o Local tumor
2020% carcinomaand liver metastases early hepatocellular control
carcinomaand 3in liver « Overallsurvival
metastases), comprising « Safety
2,238 patients;
search date not reported
Rimet al,, Patients with hepatocellular Included 32 « Safety
2019% carcinoma noncomparative studies,
comprising 1,950 patients;
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‘ Study

Population

Description

Relevant

studies, comprising 2,846
patients;

search date from January
2005 toDecember2019

Outcomes
search date through April
2018
Shankeretal., Patients with primary Included 49 « Safety
202128 hepatocellular carcinoma noncomparative cohort

Primary studies

Comparative observational studies

SBRT and 100 with TACE
thenTA

Jeongetal, Patients with newly diagnosed or | 266 patientsintotal; 87 o Local tumor
2021%2 recurrent small hepatocellular treated with SBRT and 179 control
carcinoma with RFA « Recurrence-free
survival
« Overallsurvival
» Safety
Junetal, Patients with hepatocellular 199 patientsintotal; 85 o Overall survival
2018°1 carcinoma treated with SBRT+TACE « Progression-
and 114 with TACE alone free survival
« Local tumor
control
« Safety
Nabavizadehet | Patientswithinoperable 190 patients intotal; 90 « Overall survival
al., 202148 hepatocellular carcinoma treated with TACE then  Progression-

free survival
« Safety

Sebastianetal,,

Patients with unresected

170 patientsintotal; 61

« Overall survival

20194 intrahepatic cholangiocarcinoma | treated with CRT, 37 with
SBRT, and 72 with TARE
Shen et al, Patients with medium-sized (3to | 188 patients intotal;46 « Overall survival
20194 8 cm) hepatocellular carcinoma treated withSBRT and 142 | . Infield control
with TACE « Safety
Wang et al,, Patients with BCLC stages O to 98 patientsintotal; 26 o Overall survival
20214 B1 hepatocellular carcinoma treated with RFA then o Progression-
SBRT and 72 with free survival
continued RFA « Safety
Wong et al., Patients with nonresectable 251 patientsintotal; 49 « Overallsurvival
20194 hepatocellular carcinoma treated with TACE then o Progression-
SBRT and 202 withTACE free survival
alone « Safety
Wong et al.,, Patients with hepatocellular 150 patients intotal; 40 « Local tumor
20214 carcinomaacceptedon a treated with SBRT, 59 with control
NCT03950102 | transplant waiting list TACE, and 51 with HIFU « Safety
« Survival post-
transplant
Noncomparative studies (harms only)
Kibe et al., Patients with hepatocellular 180 patients whoreceived | « Safety
2021% carcinoma marker-less SBRT
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‘ Study Population Description Relevant

Outcomes

Loi etal., 2021% | Patients with advanced 128 patients whoreceived | « Safety

hepatocellular carcinoma SBRT
Mathew et al., Patients with localized 297 patients received « Safety
2020% hepatocellular carcinoma without | SBRT

vascular invasion, who were

ineligible for other liver-directed

therapies
Park etal., Patients with hepatocellular 290 patients whoreceived | « Safety
20202% carcinoma SBRT
Voglhuber et al., | Patients with liver metastases 115 patients whoreceived | « Safety
20217 SBRT
Economic studies
Parikhetal., Patients with stagel or Il 440 patients intotal; 32 « Costs
2018¢3 hepatocellular carcinomaand treated with SBRT and 408

treated with RFA or SBRT as the | withRFA

initial treatment within 6 months

of diagnosis

Abbreviations. BCLC: Barcelona Clinical Liver Cancer; CRT: chemoradiotherapy; HIFU: high-intensity focused
ultrasound; RFA: radiofrequency ablation; SBRT: stereotacticbody radiation therapy; TA: thermal ablation;
TACE: transarterial chemoembolization; TARE; transarterial radioembolization.

Effectiveness

Overall Survival

SBRT vs. RFA

Systematic reviews of observational studies, and observational studies comparing SBRT and RFA,

showed mixed results for overall survival.

e Based on a meta-analysis of 6 nonrandomized studies, patients who received SBRT had
similar overall survival rates to patients who received RFA (HR, 1.17; 95% Cl, 0.92 to 1.48).>°
However, when the 3 propensity-matched studies that did not use the BCLC staging score
were pooled, patients who received RFA had better overall survival rates than patients who
received SBRT (HR, 1.41; 95% Cl, 1.21 to 1.65).*>

e Based on a meta-analysis of 5 nonrandomized studies, patients who received SBRT had
similar overall survival rates to patients who received RFA (HR, 1.03; 95% Cl, 0.72 to 1.47).>*

e Based on a meta-analysis of 7 nonrandomized studies, patients who received RFA had higher
overall survival rates than patients who received SBRT (OR, 1.43; 95% Cl, 1.05 to 1.95).%°

e In 1 retrospective study in 266 patients, people with a small hepatocellular carcinoma who
were treated with SBRT had significantly lower overall survival rates than patients treated
with RFA (univariate analysis HR, 1.81; 95% Cl, 1.14 to 2.89).°2 However, in multivariate
analyses and when adjusted for baseline differences between groups, there was no
difference in overall survival between SBRT and RFA for small hepatocellular carcinoma.>?

e In1 retrospective study in 98 patients with BCLC stages O to B1 hepatocellular carcinoma,
patients treated with RFA then SBRT had similar rates of overall survival to patients treated
with continued RFA (at year 1, 95.2% vs. 90.5%; at year 3, 87.3% vs. 73.3%; at year 5, 74.8%
vs. 43.6%; P = .09).4
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SBRT vs. TACE

Observational studies comparing SBRT and TACE showed mixed results for overall survival.

e In 1 retrospective study in 199 patients, people with hepatocellular carcinoma who were
treated with SBRT in combination with TACE had similar overall survival rates to people
treated with TACE alone (at year 1, 98.8% vs. 99.7%; at year 3, 89.1% vs. 83.3%; at year 5,
80.7% vs. 71.0%; P = .21).°* No difference was also found between treatment groups for
overall survival in a univariate analysis (HR, 0.72; 95% Cl, 0.38 to 1.38).>!

e In 1 retrospective study in 190 patients, people with inoperable hepatocellular carcinoma
who were treated with SBRT after TACE had significantly worse overall survival rates than
people treated with TA after TACE (univariate subdistribution hazard ratio [sHR], 2.55; 95%
Cl, 1.80 to 3.61; multivariate sHR, 2.70; 95% Cl, 1.83 to 3.97).* For the subset of patients
with BCLC stage A hepatocellular carcinoma and Child-Pugh stage A cirrhosis, there was no
difference in overall survival between the treatment groups (P = .11).48

e In 1 retrospective study in 188 patients with medium-sized hepatocellular carcinoma,
patients treated with SBRT had better overall survival rates compared with patients treated
with TACE (univariate HR, 0.62; 95% Cl, 0.40 to 0.95; multivariate HR, 0.37; 95% Cl, 0.21 to
0.64).** For patients with newly diagnosed hepatocellular carcinoma, there was no difference
between SBRT and TACE for overall survival (reported graphically; P = .83).** For patients
with recurrent disease, SBRT was associated with significantly better overall survival
(reported graphically; P < .001).44

e In 1 retrospective study in 251 patients with nonresectable hepatocellular carcinoma,
patients who received SBRT after TACE had significantly better overall survival than patients
who received TACE alone (at year 1, 67.2% vs. 43.9%; at year 2, 47.1% vs. 24.2%; at year 3,
36.5% vs. 13.3%; P = .003; univariate HR, 0.55; 95% Cl, 0.37 to 0.82; multivariate HR, 0.37;
95% Cl, 0.24 to 0.56).%?

SBRT vs. TACE or HIFU

Based on 1 observational study with SBRT as bridging therapy, TACE and HIFU were associated

with similar overall survival rates in patients with hepatocellular carcinoma and who were on the

waiting list for transplantation.

e In 1 study where participants were prospectively enrolled for SBRT, patients treated with
SBRT as bridging therapy had similar rates of overall survival to patients treated with TACE
or HIFU (reported graphically; P = .29).41

SBRT vs. CRT or TARE

Based on 1 observational study, SBRT was associated with significantly better overall survival

than CRT or TARE.

e Inan analysis of the US National Cancer Database, patients with unresected intrahepatic
cholangiocarcinoma treated with SBRT had significantly better overall survival rates
compared with CRT (HR, 0.37; 95% Cl, 0.20 to 0.68) and compared with TARE (HR, 0.40;
95% Cl, 0.22 to 0.74).°* These differences were also statistically significant using multivariate
analysis and inverse probability of treatment weighting analysis, used to account for
confounding.®?
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Recurrence-free Survival

SBRT vs. RFA

Based on a meta-analysis, SBRT is associated with better recurrence-free survival than RFA.

e Based on a meta-analysis of 6 nonrandomized studies, patients who received SBRT had
significantly better recurrence-free survival rates than patients who received RFA (HR, 0.50;
95% Cl, 0.33 t0 0.76).>*

e In 1 retrospective study in 266 patients, people with small hepatocellular carcinoma who
were treated with SBRT had similar intrahepatic recurrence-free survival rates to patients
treated with RFA (univariate analysis HR, 1.29; 95% Cl, 0.94 to 1.77).>2 Similar results were
also seen in multivariate analyses and when adjusted for baseline differences between
groups.>?

Progression-free Survival

SBRT vs. RFA

Based on 1 observational study, SBRT and RFA had similar rates of progression-free survival.

e In 1 retrospective study in 98 patients with BCLC stages O to B1 hepatocellular carcinoma,
patients treated with RFA then SBRT had similar rates of progression-free survival to
patients treated with continued RFA (at year 1, 66.7% vs. 52.4%; at year 2, 31.4% vs. 28.6%;
P=.31)%

SBRT vs. TACE

Results from 3 observational studies show mixed results for SBRT on progression-free survival.

¢ In 1 retrospective study in 199 patients, people with hepatocellular carcinoma who were
treated with SBRT in combination with TACE had significantly better progression-free
survival than people treated with TACE alone (at year 1, 56.5% vs. 32.3%; at year 3, 42.2%
vs. 21.6%; P = .02).>! In a univariate analysis, SBRT in combination with TACE was associated
with better progression-free survival (HR, 0,67; 95% Cl, 0.48 to 0.99); however, in the
multivariate analysis, there was no difference between groups (HR, 0.69; 95% Cl, 0.48 to
1.00).°>! However, in people with 1 to 2 nodules, SBRT in combination with TACE was
associated with better progression-free survival than TACE alone in both univariate and
multivariate analyses.”?

e In 1 retrospective study in 190 patients, people with inoperable hepatocellular carcinoma
who were treated with SBRT after TACE had worse progression-free survival rates than
people treated with TA after TACE (univariate sHR, 1,85; 95% Cl, 1.25 to 2.76; multivariate
sHR, 1.71; 95% Cl, 1.10 to 2.65).*® For the subset of patients with BCLC stage A
hepatocellular carcinoma and Child-Pugh stage A cirrhosis, there was no difference in overall
survival between the treatment groups (P =.19).48

e In 1 retrospective study in 251 patients with nonresectable hepatocellular carcinoma,
patients who received SBRT after TACE had significantly better progression-free survival
than patients who received TACE alone (at year 1, 32.5% vs. 21.4%; at year 2, 20.1% vs. 12.1
%; atyear 3, 15.1% vs. 5.1%; P = .01; univariate HR, 0.62; 95% ClI, 0.42 to 0.90; multivariate
HR,0.47; 95% Cl,0.32 to 0.70).4
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Local Tumor Control

SBRT vs. RFA
Systematic reviews and observational studies show that SBRT has similar or better tumor control
than RFA.

Based on a meta-analysis of 6 nonrandomized studies, patients who received SBRT had
significantly better local tumor control than patients who received RFA (HR, 0.39; 95% Cl,
0.30 to 0.50).*

Based on a meta-analysis of 3 nonrandomized studies, patients who received SBRT had
similar local tumor control (defined as complete response) to patients who received RFA (OR,
1.30; 95% Cl,0.17 to 9.95).>*

Based on a meta-analysis of 7 nonrandomized studies, patients who received SBRT had
better local tumor control than patients who received RFA (83.7% vs. 71.8%; P = .02).%
When analyzed by cancer stage, there was no difference in local tumor control for people
with early hepatocellular carcinomas (84.5% vs. 79.5%; P = .43) but people with liver
metastases who received SBRT had better local tumor control than people who received RFA
(83.6% vs. 60.0%; P < .001).4

In 1 retrospective study in 266 patients, people with small hepatocellular carcinoma who
were treated with SBRT had similar local tumor control rates to patients treated with RFA
(univariate analysis HR, 1.29; 95% Cl, 0.94 to 1.77).>2 Similar results were also seen in
multivariate analyses and when adjusted for baseline differences between groups.>?

SBRT vs. TACE
Observational studies show that SBRT has similar or better local tumor control than TACE.

In 1 retrospective study in 199 patients, people with hepatocellular carcinoma who were
treated with SBRT in combination with TACE had significantly better local tumor control than
people treated with TACE alone (at year 1, 91.9% vs. 69.9%; at year 3, 89.9% vs. 44.8%; at
year 5,89.9% vs. 44.8%; P < .001).>!

In 1 retrospective study in 190 patients, people with inoperable hepatocellular carcinoma
who were treated with SBRT after TACE had similar levels of local tumor control to people
treated with TA after TACE (reported graphically; P = .28).48

In 1 retrospective study in 188 patients with medium-sized hepatocellular carcinoma,
patients treated with SBRT had similar infield control rates to with patients treated with
TACE (univariate HR, 0.49; 95% Cl, 0.22 to 1.10), but when adjusted for prognostic factors,
SBRT was associated with better infield control (multivariate HR, 0.33; 95% Cl, 0.14 to
0.78).** For patients with newly diagnosed hepatocellular carcinoma, there was no difference
between SBRT and TACE for infield control (reported graphically; P = .59).%* For patients with
recurrent disease, SBRT was associated with significantly better overall survival (reported
graphically; P = .02).#

In 1 retrospective study in 251 patients with nonresectable hepatocellular carcinoma,
patients who received SBRT after TACE had significantly better disease control than patients
who received TACE alone (98.0% vs. 56.7%; results also reported graphically; P < .001).42

SBRT vs. TACE or HIFU

Based on 1 observational study, SBRT is associated with better tumor control that TACE or
HIFU.
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In 1 study where participants were prospectively enrolled for SBRT, patients treated with
SBRT as bridging therapy were significantly more likely to have better tumor control than
patients treated with TACE or HIFU (92.3% vs. 43.5% vs. 33.3%; P = .02).4! Pathological
complete response was also significantly more frequent after SBRT as bridging therapy
compared with TACE and HIFU (48.1% vs. 25.0% vs. 17.9%; P = .037).4

Harms

Patients treated with SBRT, RFA, TACE, or HIFU all were at risk of experiencing an adverse
event, and these were often mild in nature. Based on 2 systematic reviews, people receiving
SBRT or RFA appeared to have similar rates of adverse events.

Toxicity and Other Adverse Events
SBRT vs. RFA

In the review by Eriguchi and colleagues,> 4 studies reported on toxicity. Overall, rates of
grade 3 or higher toxicities ranged from 0% to 11%, and were not significantly different
between SBRT and RFA.>® The rates of liver failure-related mortality was similar for SBRT
and RFA at 3 years (P = .52).°

In the review by Lee and colleagues,* grade 3 or higher toxicity rates ranged from 0 to 12%
for SBRT and RFA across 9 studies.

Patients receiving SBRT were significantly more likely to experience complications than
patients who received RFA (23.2% vs. 17.0%; OR, 1.63; 95% Cl, 1.01 to 2.64).>*

In 1 retrospective study in 266 patients, no grade 3 or higher elevation in the levels of
transaminases or bilirubin was observed in the SBRT or RFA groups.®? In the SBRT group, 1
patient died due to hepatic failure of unknown cause 4 months after treatment.”? Overall, 1
grade 3 or higher adverse event was seen in each of the SBRT and the RFA treatment groups
(1.1% vs. 0.6%; P value not reported).>?

In 1 retrospective study in 98 patients with BCLC stages O to B1 hepatocellular carcinoma,

the cumulative rates of a Child-Pugh score deterioration of 2 or more in the RFA followed by
SBRT group was 23.8% and 33.3% in the continued RFA group (P > .05).#* No grade 3 or
more adverse events in both groups (SBRT after RFA or continued RFA) were observed.*?

SBRT vs. TACE

In 1 retrospective study in 199 patients, people with hepatocellular carcinoma treated with
SBRT in combination with TACE had similar rates of worsening Child-Pugh scores within 3
months of treatment (9.4% vs. 5.5%:; P = .12) and elevated liver transaminases (9.4% vs.
4.8%; P = .24) compared with people treated with TACE alone.”?

In 1 retrospective study in 190 patients, a total of 24 patients (from 138 patients with
sufficient follow-up data) experienced treatment-related hepatotoxicity, with higher rates of
toxicity in the SBRT group compared with the TACE group (27% vs. 9%; P = .01).>!

In 1 retrospective study in 188 patients with medium-sized hepatocellular carcinoma,
patients in both the SBRT and TACE groups experienced liver toxicities.** In the SBRT group,
9 patients had radiation-induced liver disease (RILD) and 7 had worsening Child-Turcotte-
Pugh scores.** No patients died of hepatic failure in the SBRT group.** In the TACE group, 26
patients had hepatic failure, with 2 patients dying of TACE-related hepatic failure within 1
month of treatment.*
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In 1 retrospective study in 251 patients with nonresectable hepatocellular carcinoma,
patients who received SBRT after TACE experienced significantly more grade 3 and greater
toxicities than patients who received TACE alone, including elevated bilirubin and aspartate
aminotransferase levels; however, severe toxicity was relatively rare overall.#?

SBRT vs. TACE or HIFU

In 1 study where participants were prospectively enrolled for SBRT, patients treated with
SBRT as bridging therapy had similar rates of toxicity compared to patients treated with
TACE or HIFU).4

SBRT

Overall, 53 (5.4%) patients experienced grade 3 or higher toxicity complications.3? Hepatic
toxicity grade 3 or higher occurred in around 5..0 to 6.5% of patients.®? There were no
treatment-related deaths reported.3?

Based on data from 23 noncomparative cohort studies of SBRT, the most commonly
reported complications of grade 3 or higher were gastrointestinal or hepatic toxicities, with a
pooled rate of 3.9% (95% Cl, 2.6 to 5.6) for gastrointestinal toxicities and 4.7% (95% Cl, 3.4
to 6.5) for hepatic toxicities.?> Rates did not differ significantly by tumor size or by radiation
dose (dichotomized to a median equivalent dose in 2 Gy per fractions of less than 80 and 80
or more).?

When studies were pooled in the review by Shanker and colleagues,? the population-
weighted median grade 3 liver or gastrointestinal toxicity rates were 6.5% (IQR, 3.2 to 16;
based on 2,853 lesions) and mean grades 4 to 5 rates were 1.4% for SBRT (IQR, O to 2.1;
based on 1,784 lesions).® Larger lesions and higher doses of radiation were significantly
associated with greater toxicity in the unadjusted analysis; but when adjusted for lesion size,
higher doses of radiation were no longer associated with increases in grades 4 to 5 toxicity.®
In 1 retrospective study evaluating markerless SBRT in 180 patients with hepatocellular
carcinoma, grade 3 hypoalbuminemia and thrombocytopenia were observed in 1 of 173
(0.6%) and 5 of 173 (2.9%) patients as acute hematologic toxicities and in O and 3 (1.7%)
patients at baseline, respectively.?’ No grade 3 or higher nonhematological hepatic or
gastrointestinal acute toxicities were observed.?’ Nonclassic RILD occurred in 4 patients
(2.0%), all of which were caused by the worsening of the Child-Pugh score by 2 points or
more from baseline.?’

In 1 retrospective study of SBRT for advanced hepatocellular carcinoma, acute and late
toxicity occurred in 26% and 8% of SBRT courses.?® In a multivariate analysis, BCLC stage B
to C was significantly associated with increased toxicity (HR, 2.9; 95% Cl, 1.10 to 7.65).28

In 1 retrospective study of SBRT for localized hepatocellular carcinoma, low rates of clinical
toxicity were observed.?” Overall, 15.9% of patients experienced a worsening Child-Pugh
score and 21.2% had a worsening in albumin-bilirubin score grade, 3 months after SBRT.?”
No patients developed classic RILD or grade 4 liver enzyme toxicity.?” In 3 patients, biliary
toxicity developed at 1 month, 1.5 months, and 30 months after SBRT.?” After 10 months
posttreatment, 1 patient died, which was considered to be related to possible late toxicity
from a duodenal ulcer and an upper gastrointestinal bleed.?”

In 1 retrospective study of SBRT for hepatocellular carcinoma, 2.8% of patients experienced
grade 3 or higher hepatic toxicities and 5.5% had elevated Child-Pugh scores.?® At 2 months
after the completion of SBRT, 1 patient who experienced grade 4 hyperbilirubinemia died
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due to hepatic failure.?¢ Overall, toxicities were mild and no patients had to discontinue
treatment because of adverse events.

e In 1 retrospective study of SBRT for liver metastases, 8.7% of patients experienced grade 3
adverse events, with 70.4% of patients experience acute toxicities of any grade.?

Serious Adverse Events, Including Deaths

SBRT vs. RFA

e Patients receiving SBRT and RFA had similar rates of serious adverse events (7.8% vs. 6.9%;
OR, 1.38; 95% Cl, 0.28 to 6.71).>*

e Inthereview by Lee and colleagues,* around 5% of people experienced serious
complications with SBRT and RFA.

SBRT vs. TACE

e In 1 retrospective study in 251 patients with nonresectable hepatocellular carcinoma, 32
(100%) patients who received SBRT after TACE and 78 (85.7%) patients who received TACE
alone died of cancer-related reasons.*?

SBRT

e In 1 retrospective study of SBRT for advanced hepatocellular carcinoma, a grade 3 adverse
event (acute liver failure and ascites requiring paracentesis) was reported in 1 patient.?®

e Treatment-related death from SBRT was not observed in a retrospective study of SBRT in
180 patients with hepatocellular carcinoma.?’

Economic Studies

SBRT vs. RFA

Based on 1 economic analysis, SBRT does not appear to be cost-effective when compared with

RFA.

e In 1 retrospective study using data from the SEER database, patients treated with SBRT had
significantly lower overall costs than patients treated with RFA (median, $51,746 vs.
$85,016; P = .002).%3 Patients treated with SBRT also had significantly lower inpatient costs
($23,360 vs. $54,053; P = .002) but significantly higher 90-day outpatient costs ($15,478 vs.
$5,760; P < .001).%® SBRT appeared to be cost-effective when compared with RFA
(incremental cost-effectiveness ratio [ICER] of $56,301 per life-year gained in the overall
group and $1,412 in the propensity score-matched group) in the base case analysis.®®
Bootstrap estimates for the median ICER also showed that SBRT was cost-effective for the
overall group (median ICER, $61,164; 95% Cl, -$420,299 to $367,960) and for the
propensity score-matched group (median ICER, $12,592; 95% Cl,-251,874 to $390,198);
however, the upper 95% Cl for both estimates showed that SBRT may not be cost-
effective.®® Overall, 85% of the overall population median ICER estimates and 92% of the
propensity score-matched group median ICER estimates were below $100,000 (the assumed
threshold).t®

Bottom Line

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on effectiveness and harms, and cost-effectiveness modeling based
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on registry and claims data are unlikely to change the conclusions of the 2012 evidence review,
because of the lack of identified RCTs for liver cancer.

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.??23 No comparative effectiveness or economic studies
were identified.!

In the 2017 evidence update,® no additional studies were identified. In the 2019 evidence
update,* 4 comparative observational studies were identified.?**2%” The authors of the 2019
update concluded that the identified new studies of effectiveness and safety were unlikely to
change the conclusions of the 2012 evidence review for head and neck cancer because no RCTs
had been published since 2012.3

Findings in This Evidence Update

Since the most recent evidence update report,* we identified 1 recently published retrospective

noncomparative study.

e Baker and colleagues® evaluated outcomes for 195 people with oropharyngeal squamous
cell carcinoma treated with SBRT. The median age of the participants was 61 years, and 63%
were male.*® No data on race or ethnicity were reported.® The study was conducted in a
single center in the Netherlands.3¢

We did not identify any newly published economic studies of SBRT for head and neck cancer.

Table 8. Summary Characteristics of Included Studies of SBRT for Head and Neck Cancer

. o Relevant
‘ Study Population Description Outcomes
Noncomparative studies (harms only)
Bakeretal., Patients with oropharyngeal squamous | 195 patients treated « Safety

20193 cell carcinoma with SBRT

Abbreviation. SBRT: stereotactic body radiotherapy.

Effectiveness
We did not identify any new eligible studies reporting on the effectiveness of SBRT for people
with head and neck cancers.

Harms

Based on 1 retrospective analysis, people who receive SBRT may experience grade 3 or higher
adverse events.

Toxicity and Other Adverse Events

e In 1 retrospective study, patients with oropharyngeal squamous cell carcinoma treated with
SBRT had a cumulative incidence of grade 3 or higher toxicities of 28% at 5 years.3¢ People
who smoked or who had a Charlson Comorbidity Index of 2 or more were significantly more
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likely to experience grade 3 or higher toxicities.®® The cumulative incidence of grade 3 or
higher mucosal ulcers or soft tissue necrosis at 5 years was 18%.%¢ People who smoked or in
whom the tonsil was the subsite were significantly more likely to grade 3 or higher mucosal
ulcers or soft tissue necrosis.® The 5-year cumulative incidence of grade 3 or higher
osteoradionecrosis was 9%.%° Tooth extraction prior to treatment was significantly
associated with an increased risk of grade 3 or higher osteoradionecrosis.?® The 5-year
cumulative incidence of grade 3 or higher difficulty swallowing or weight loss was 12%.3¢
People who smoked or who had a Charlson Comorbidity Index of 2 or more were

significantly more likely to experience grade 3 or higher difficulty swallowing or weight loss.3¢

Bottom Line

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on effectiveness and harms are unlikely to change the conclusions of
the 2012 evidence review, because of the lack of RCTs for head and neck cancers.

Adrenal Cancer
History
In the 2012 report presented to the HTCC,! the overall strength of evidence was assessed as

very low for effectiveness and harms for adrenal metastases, based on 2 case series.?*82%? No
economic studies were identified.!

In the 2017 evidence update,® 1 additional systematic review was identified.?*° In the 2019
evidence update,* 1 new comparative observational study was identified.?** The authors of the
2019 update concluded that the identified new studies of effectiveness and safety were unlikely

to change the conclusions of the 2012 evidence review for adrenal cancer because no RCTs had
been published since 2012.3

Findings in This Evidence Update
We did not identify any new eligible studies of SBRT in this population.

Bottom Line

Based on prior evidence updates and identified evidence, we conclude that at this time, the
newly identified studies on effectiveness and harms are unlikely to change the conclusions of the
2012 evidence review, because of the lack of RCTs for adrenal cancer.

Renal Cancer
History

In the 2012 report presented to the HTCC,! no primary studies reported on the effectiveness of
SBRT for renal cancer alone. In the 2017 and 2019 evidence updates,®* no new studies were
identified. No recommendation to update the original review was made in 2017 or 2019.34

Findings in This Evidence Update

Since the most recent evidence update report,* we identified 1 recently published systematic

review and 1 comparative study on the effectiveness of SBRT for renal cell carcinoma.3”¢*

e Correa and colleagues®* reviewed 26 studies of SBRT for primary renal cell carcinoma,
representing 372 patients with 383 tumors. Although the review reported on local tumor
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control,®* the meta-analysis was noncomparative, so we report only harms in this evidence
update.

e Uhlig and colleagues®” compared the outcomes for renal cell carcinoma treated with SBRT,
partial nephrectomy, cryoablation, or radiofrequency or microwave ablation.3” Overall,
91,965 patients with stage | renal cell carcinoma were identified from the US National
Cancer Database.’” The median age of participants was 71 years in the propensity-match
group, with 63% being male.®” The majority of participants identified as White (88%), with
9% identifying as African American and 2% identifying as of another race or ethnicity.%’

We did not identify any newly published economic studies of SBRT for renal cancer.

Table 9. Summary Characteristics of Included Studies of SBRT for Renal Cancer

. o Relevant
‘ Study Population Description Outcomes
Systematicreviews
Correaet | Patientswith Included 26 studies (11 prospectiveand 15 « Safety
al., 2019% | primary renal cell retrospective), comprising 372 patients;
carcinoma search date through February 2019
Primary studies
Comparative observational studies
Uhliget Patients withstage | 91,965 patients intotal; 174 treated with SBRT, « Overall
al., 2020% | I renal cell 82,913 with partial nephrectomy, 5,446 with survival
carcinoma cryoablation, and 3,432 with radiofrequency or
microwave ablation;
636 patients included in the propensity-matched
analysis

Abbreviation. SBRT: stereotactic body radiotherapy.

Effectiveness

SBRT did not appear to be an effective treatment for renal cell carcinoma, based on 1
propensity-matched analysis.®’

Overall Survival

e Inapropensity-matched analysis from the US National Cancer Database, patients who
received a partial nephrectomy had significantly higher overall survival rates than people who
received SBRT (88% vs. 76% at 3 years; 84% vs. 58% at 5 years; HR, 0.29; 95% Cl, 0.19 to
0.46).%” Similarly, patients who received cryoablation had significantly higher overall survival
rates than people who received SBRT (84% vs. 76% at 3 years; 77% vs. 58% at 5 years; HR,
0.40; 95% Cl, 0.26 to 0.60) as did patients who received radiofrequency or microwave
ablation (87% vs. 76% at 3 years; 76% vs. 58% at 5 years; HR, 0.46; 95% Cl, 0.31 to 0.67).%”

Harms

SBRT was not associated with significant harms, based on 1 systematic review of
noncomparative studies.®
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Toxicity and Other Adverse Events

e Based on a pooled analysis of 23 noncomparative studies, the rate of grade 3 to 4 toxicities
was 1.5% (95% Cl, 0% to 4.3%; range, 0% to 25.0%).6* The majority of toxicity was mild, with
nausea, fatigue, or dermatitis observed in 37.5% (grade 1) and 8.8% (grade 2) of patients.*

Serious Adverse Events, Including Deaths
e Inasystematic review of 26 studies, none reported any treatment-related deaths.®

Bottom Line

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on effectiveness and harms are unlikely to change the conclusions of
the 2012 evidence review, because of the lack of effectiveness data from RCTs for renal cancer.

Bone Cancer
History

In the 2012 report presented to the HTCC,! no primary studies reported on the effectiveness of
SBRT for bone metastases.

In the 2017 evidence update,® no new studies were identified. In the 2019 evidence update,* 4
additional comparative observational studies were included,?*2%7 and again, the authors of the
update concluded that the identified new studies of effectiveness and safety were unlikely to
change the conclusions of the 2012 evidence review because no RCTs had been published since
201223

The 2019 evidence update* did identify 1 systematic review of noncomparative studies.?*> No
recommendation to update the original review was made.*

Findings in This Evidence Update

Since the most recent evidence update report,* we identified 2 recently published RCTs on the

effectiveness of SBRT for bone metastases.

e Nguyen and colleagues®” randomized 160 people with painful bone metastases to high-dose
single-fraction SBRT or standard multifraction radiotherapy. The mean age of participants
was 62 years in the high-dose single-fraction SBRT group and 63 years in the standard
multifraction radiotherapy group.*” The majority of participants were male (60% overall; 61%
in the SBRT group and 60% in the standard radiotherapy group).*” In the high-dose single-
fraction SBRT group, 84% of participants identified as Caucasian, 2% as African American,
9% as Hispanic, 4% as Asian, and 1% as of other race or ethnicity.*’ In the standard
multifraction radiotherapy group, 75% of participants identified as Caucasian, 10% as African
American, 5% as Hispanic, 2% as Asian, and 8% as of other race or ethnicity.*” The RCT was
conducted at a single tertiary cancer care center in the US.#

e Pielkenrood and colleagues* randomized 110 patients with bone metastases to SBRT or to
conventional EBRT. The median age of participants was 65 years in the SBRT group and 63
in the conventional EBRT group.*® The proportion of participants was 53% in the SBRT group
and 70% in the conventional EBRT group.* No race or ethnicity data were reported.** The
RCT was conducted at a single tertiary medical center in the Netherlands.*
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Table 10. Summary Characteristics of Included Studies of SBRT for Bone Cancer

. o Relevant
Population Description Outcomes
Randomized controlled trials
Nguyenetal., Patients with 160 patients intotal; 81 allocated « Overall
20194 radiologically confirmed to SBRT and 79 to standard survival
NCT02163226 painful bone metastases multifraction radiotherapy « Progression
o Local failure
« Safety
Pielkenroodetal., | Patients with painfulbone | 178 patientsintotal;55 allocated o Overall
202145 metastases to SBRT and 55 to conventional survival
NCT02364115; external beam radiation therapy « Safety
VERTICAL

Abbreviation. SBRT: stereotactic body radiotherapy.

Effectiveness

Based on 2 RCTs, SBRT and conventional radiotherapy appear to be associated with similar
overall survival rates.*>*

Overall Survival

e In 1 noninferiority trial, patients in the high-dose single-fraction SBRT and standard
multifraction radiotherapy groups had similar overall survival rates (median, 6.7 months; 95%
Cl, 4.6 to 10.9 months; P = .37 between groups).*” However, the quality-adjusted overall
survival time was significantly higher in the SBRT group when compared with the standard
multifraction radiotherapy group.’

e In 1 RCT, patients in the SBRT and conventional EBRT had similar survival rates at 90 days
(84% vs. 84%; P > .05).%

Local Tumor Control

¢ In 1 noninferiority trial, patients in the high-dose single fraction SBRT and standard
multifraction radiotherapy groups had similar rates of local failure (HR, 0.18; 95% Cl, 0.02 to
1.47).# Among the 81 patients in the intent-to-treat group given SBRT, none had local
failures, leading to a cumulative incidence of local failure of 0% at 6 months and up to 24
months.*” Among the 79 patients in the intent-to-treat group given multifraction
radiotherapy, 6 experienced local failure, giving a 4.2% cumulative incidence of local failure
at 6 months, 5.9% at 12 months, and 9.7% at 24 months (P =.02).4’

Quality of Life
e In 1 noninferiority trial, patients in the high-dose single fraction SBRT and standard

multifraction radiotherapy groups both experienced improved quality of life scores 12
months after treatment, but there were no statistically significant differences between the
groups.*’

Harms

Based on 2 RCTs, SBRT and conventional radiotherapy appear to be associated with similarly low
levels of adverse events.*>#
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Toxicity and Other Adverse Events

e Patients in the high-dose single-fraction SBRT and standard multifraction radiotherapy
groups experienced similar rates of adverse events (grade 3 nausea, 1.2% vs. 5.0%; grade 3
vomiting, 0% vs. 2.5%; grade 3 fatigue, 9.9% vs. 5.1%; all P > .05), radiation dermatitis (1.2%
vs. 2.5%; P = .62), and fracture (1.2% vs. 0%; P = .99).%’

e In1 RCT, no grade 3 or 4 toxicities related to treatment were observed.*

Bottom Line

We identified 2 RCTs showing that SBRT may be associated with similar outcomes to standard
multifraction radiotherapy, with no additional harms.*>%’

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified RCTs on effectiveness and harms of SBRT in people with bone metastases
are unlikely to change the conclusions of the 2012 evidence review, as no outcomes are shown
to be improved with SBRT when compared to conventional radiotherapy.

Multiple Cancer Sites

History

In the 2012 report presented to the HTCC,! no comparative studies were identified on multiple
cancer sites. The report included 5 case series of SBRT for multiple tumor sites.?*324” The report
concluded that the overall strength of evidence was very low for effectiveness and harms.?

No new studies were identified in either the 2017 or 2019 evidence updates.®*

Findings in This Evidence Update

Since the most recent evidence update report,* we identified 2 recently published systematic

reviews on the effectiveness of SBRT for metastatic cancers.0!

e Yegya-Ramen and colleagues!? assessed the efficacy and safety of SBRT for oligometastatic
gynecologic malignancies. The systematic review included 16 studies (3 prospective and 13
retrospective), comprising 667 patients with oligometastatic gynecologic cancer.!!

e Zaorsky and colleagues'® assessed the efficacy and safety of SBRT for metastatic renal cell
carcinoma.’® The systematic review included 28 studies (1 prospective and 27 retrospective),
comprising 1,602 patients with metastatic renal cell carcinoma.©

Although both of the systematic reviews reported on effectiveness outcomes, such as overall
survival and local tumor control, there was no comparison of SBRT versus other treatment
options.1%11 We therefore only report on the harms outcomes from the systematic reviews.1011

We identified 2 RCTs; 1 evaluating SBRT in combination with drug therapy®” and 1 evaluating

SBRT in combination with palliative standard of care.®

e Curti and colleagues®” compared the use of SBRT after high-dose interleukin-2 with
interleukin-2 alone for metastatic melanoma in 44 patients. The mean age of the participants
was 53 in the SBRT group and 57.5 in the interleukin-2 alone group (P value, not
significant).>” There were 6 female participants (of 24; 25.0%) in the SBRT group and 4 (of
20; 20.0%) in the interleukin-2 alone group (P value, not significant).”” No data on race or
ethnicity were reported.>” The study was conducted at a single clinic in the US.%’
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Palma and colleagues®’ compared SBRT plus palliative standard of care with palliative
standard of care alone in 99 patients with a controlled primary malignancy and 1 to 5
metastatic lesions. The median age of the participants was 67 (IQR, 59 to 74) in the SBRT
group and 69 (IQR, 64 to 75) in the standard care group.®’ There were 26 female participants
in the SBRT group and 14 in the standard care group (26 of 66 vs. 14 of 33; 39.4% vs. 24.4%;
P value not reported).®” No data on race or ethnicity were reported.®’ The study was
conducted at 10 hospitals in Canada, the Netherlands, Scotland, and Australia.®’

We also identified 1 comparative® and 7 noncomparative observational studies!820-21,30.31,3435
published since the 2019 evidence update.

De Bleser and colleagues® compared outcomes and toxicity between SBRT and elective
nodal radiotherapy (ENRT) in 506 patients with oligorecurrent prostate cancer. The median
age at diagnosis of prostate cancer was 63 (IQR, 58 to 68) in the SBRT group and 63 (IQR, 59
to 68) in the ENRT group.>® No data on race or ethnicity were reported.>® The study was
conducted in 15 treatment centers across Europe and Australia.>®

Berkovic and colleagues® reported on the treatment efficacy and toxicity of patients treated
by robotic SBRT in 104 patients with oligorecurrent lung metastases. The median age was
66.3 (range, 28.2 to 87.6) and 49 patients were female (47.1%).> No data on race or
ethnicity were reported.®> The study was conducted in a single center in Belgium.%*
Chalkidou and colleagues®* conducted a prospective registry-based study of SBRT in 1,422
patients with solid cancer and extracranial oligometastases. The median age was 69 (IQR, 62
to 76) and 475 participants were female (33.4%).3* No data on race or ethnicity were
reported.®* The study was conducted in 17 hospitals in England.3*

Franzese and colleagues®! reported outcomes for 207 patients who received SBRT for
oligometastatic renal cancer. The median age was 66.6 (range, 29.8 to 86.4) and 48
participants were female (76.8%).3! No data on race or ethnicity were reported.3! The study
was conducted in a number of institutions across Italy.3! A cohort of 58 patients from 1
center was also included in the systematic review by Zaorsky and colleagues.®

Grozman and colleagues® reported on their experience of SBRT in 164 patients with large
tumors (gross tumor volume of 70 cc or greater). The median age was 70 (range, 24 to 92)
and 81 participants (49%) were female.*° No data on race or ethnicity were reported.®® The
study was conducted in a single center in Sweden.*®

Sogono and colleagues?! reported outcomes for 371 patients with oligometastatic disease
who received single-fraction SBRT. The median age was 67 (range, 23 to 95) and 126
participants were female (34%).2* No data on race or ethnicity were reported.?! The study
was conducted at a single center in Australia.?

Sutera and colleagues? reported on outcomes, including quality of life, in 147 patients with
oligometastatic disease. The median age was 62.5 (IQR, 54.7 to 70.1) and 75 participants
(51.0%) were female.° The majority of participants were Caucasian (66.9%), with 2.7%
identified as African American, 0.7% as Asian, and 29.2% as unknown.?® The study was a
multisite study, but study locations were not specified.?°

Yamamoto and colleagues?® investigated factors affecting the local control of pulmonary
oligometastases treated by SBRT and its association with survival. The study included 1,378
patients, of whom 553 (35.7%) were female, with a median age of 72 (IQR, 63 to 78)
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overall.'® No data on race or ethnicity were reported.!® The study was conducted in 78 sites

in Japan.!®

Although some of the noncomparative studies reported on effectiveness outcomes, as outlined
in the inclusion and exclusion criteria (Appendix B), we only report the harms for this evidence

update.

We also identified 1 cost-effectiveness analysis, by Mehrens and colleagues,®? based on the
SABR-COMET trial.”

Table 11. Summary Characteristics of Included Studies of SRS or SBRT for Multiple Cancer Sites

Study Population Description Relevant Outcomes
Systematicreviews
Yegya-Ramanet | Patientswith Included 16 studies, comprising | « Safety
al., 2020 oligometastatic 667 patients;
gynecologic cancer search date through May 2020
Zaorsky et al., Patients with metastatic | Included 28 studies, comprising | « Safety
201910 renal cell carcinoma 1,602 patients;

searchdate 1970 through2019

Primary studies

Randomized controlledtrials

Curtietal., Patients with metastatic | 44 patients randomized; 24 o Tumor response
2020°% melanoma allocated to SBRT after high- « Progression-free
NCT01416831 doseinterleukin-2 and 20 to survival

interleukin-2 alone « Overallsurvival

« Safety

Palmaet al,, Patients witha 99 patients randomized; 66 « Overallsurvival
201948 controlled primary allocated to SBRT in « Quality of life
NCT01446744; | malignancyand1to5 combination with palliative « Toxicity
SABR-COMET metastatic lesions standard of careand 33 to « Progression-free

palliative standard of care alone

survival
» Local tumor
control

Comparative observational studies

DeBleseretal.,
2019°¢

Patients with
oligorecurrent prostate
cancer

506 patientsintotal; 309
treated with SBRT and 197 with
ENRT

o Metastasis-free
survival

« Castration-
resistant prostate
cancer-free

survival
« Toxicity-free
survival
« Safety
Noncomparative studies (harms only)
Berkovicetal.,, Patients with 104 patients treated withSBRT | « Safety
2020% oligorecurrent lung
metastases
Chalkidou et al, Patients with solid 1,422 patientstreated with « Safety
20213 cancer and extracranial SBRT

oligometastases
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| Study | Population Description ‘ Relevant Outcomes

Franzeseetal., Patients with 207 patients treated withSBRT | « Safety
20213 oligometastatic renal
cancer
Grozmanetal., Patients with large 164 patients treated withSBRT | « Safety
202130 tumors
Sogono et al., Patients with 371 patients treated withSBRT | « Safety
20212 oligometastatic disease
Suteraetal., Patients with 147 patients treated withSBRT | « Safety
20192 oligometastatic disease
NCT01345552
Yamamotoetal., | Patientswith pulmonary | 1,378 patientstreated with « Safety
202018 oligometastatic disease | SBRT
Economic studies
Mehrensetal., Patients with a Cost-effectiveness analysis, « Incremental cost-
2021%2 controlled primary from a health care perspective effectiveness ratio
NCT01446744 malignancyand 1 to 5 inthe US
SABR-COMET metastatic lesions

Abbreviations. ENRT: elective nodal radiotherapy; SBRT: stereotactic body radiationtherapy.

Effectiveness

Overall Survival

Based on 2 RCTs, SBRT may be associated with better outcomes than palliative standard of care,

but not other active treatments (specifically, interleukin-2).

e In 1 RCT, patients with advanced melanoma who were treated with SBRT after interleukin-2
therapy had similar overall survival rates to people treated with interleukin-2 therapy alone
(median overall survival, 1.80 years vs. 1.76 years; P > .05).>’

e In 1 RCT, patients with a controlled primary malignancy and 1 to 5 metastatic lesions treated
with SBRT had similar overall survival rates to patients in the palliative standard of care
group (median overall survival, 41 months vs. 28 months; HR, 0.57; 95% ClI, 0.30 to 1.10).”
However, in the longer-term, patients treated with SBRT lived significantly longer than
patients in the palliative standard of care group (median overall survival, 50 months vs. 28
months; HR, 0.47; 95% Cl, 0.27 to 0.81).¢

Metastasis-free Survival

SBRT may be less effective that ENRT for oligorecurrent prostate cancer, but data are limited to

a single retrospective observational study.

e In 1 retrospective observational study, patients with hormone-sensitive nodal oligorecurrent
prostate cancer treated with SBRT were significantly less likely to live without metastasis
than people treated with ENRT (P = .03).>¢ For patients presenting with only 1 node at
recurrence, ENRT resulted in longer metastasis-free survival than SBRT (adjusted hazard
ratio [aHR], 0.50; 95% Cl, 0.30 to 0.85); however there was no difference between groups
with more than 1 lymph node involved (aHR, 0.92; 95% Cl, 0.54 to 1.59).>¢ The rates of
castration-resistant prostate cancer-free survival were similar between groups (88% vs. 87%;
P =.05).>¢
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Progression-free Survival

Based on 2 RCTs, SBRT may be associated with better outcomes than palliative standard of care,

but not other active treatments (specifically, interleukin-2).

e In 1 RCT, patients with advanced melanoma treated with SBRT after interleukin-2 therapy
had similar progression-free survival rates to people treated with interleukin-2 therapy alone
(median progression-free survival, 0.45 years vs. 0.29 years; P > .05).>’

e In 1 RCT, patients with a controlled primary malignancy and 1 to 5 metastatic lesions treated
with SBRT were significantly more likely to live longer without progression than patients in
the palliative standard of care group (median progression-free survival, 12 months vs. 6
months; HR, 0.47; 95% Cl, 0.30 to 0.76), with similar results seen in the longer term.%’

Local Tumor Control

Studies, including 2 RCTs and 1 retrospective observational study, show mixed results for the

effectiveness of SBRT for local tumor control.

e In 1 RCT, patients with advanced melanoma treated with SBRT after interleukin-2 therapy
had an overall response rate of 54% (21% complete response; 33% partial response; 21%
stable disease; 25% progressive disease).”” In patients treated with interleukin-2 therapy
alone the overall response rate was 35% (15% complete response; 20% partial response;
25% stable disease; 40% progressive disease; P value not reported).>” The disease control
rate was significantly higher in the SBRT after interleukin-2 group (75% vs. 60%; P = .34).>7

e In 1 RCT, patients with a controlled primary malignancy and 1 to 5 metastatic lesions treated
with SBRT were significantly more likely to achieve lesional control than patients in the
palliative standard of care group (75% vs. 49% of lesions, an increase of 26%; 95% Cl, 10 to
41).” Similar results were seen at the longer-term follow-up.®

e In 1 retrospective observational study, patients with hormone-sensitive nodal oligorecurrent
prostate cancer treated with SBRT were significantly less likely to live without progression
than people treated with ENRT (P < .001).>¢

Quality of Life

SBRT does not appear to be associated with improved quality of life, based on 1 RCT.

e In 1 RCT, patients with a controlled primary malignancy and 1 to 5 metastatic lesions had a
similar quality of life overall, and on the subscales of physical, social, emotional, and
functional wellbeing, to that of patients in the palliative standard of care group at either time
point (reported graphically; all P > .40).68

Harms
Patients receiving SBRT for a range of advanced and metastatic cancers experienced a range of
adverse events. Treatment-related deaths were rare.

Toxicity and Other Adverse Events

e Inasystematic review of SBRT in people with oligometastatic gynecologic (primarily ovarian)
cancer, no grade 3 or higher toxicities were observed in the majority of included studies (9 of
16; 56%).1* In 6 studies with grade 3 or higher toxicity events, rates ranged from 2.6% to
10%.11 A further phase | study in 12 patients reported much higher rates, with 2 grade 4
toxicities occurring in 1 patient, and at least 10 grade 3 toxicities occurring in an unspecified
number of participants.!?
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In a meta-analysis of 13 studies in people with metastatic renal cell carcinoma, the incidence
of grade 3 to 4 toxicity was 0.7% (95% Cl, 0.0 to 2.1; range, 0% to 4.0%) for extracranial
disease and 1.1% (95% Cl, 0.0 to 7.4; range, 0% to 6.0%) for intracranial disease.® Across the
28 included studies, 2 treatment-related deaths were reported, with 1 patient dying from a
fatal gastric hemorrhage and 1 due to bleeding from the tumor.©

In 1 RCT, toxicities associated with interleukin-2 were observed in patients receiving
treatment for advanced melanoma.>” The majority of toxicities were transient and resolved
with treatment or stopping interleukin-2 treatment.>’

In 1 RCT, patients with a controlled primary malignancy and 1 to 5 metastatic lesions were
significantly more likely to experience grade 2 or higher adverse events than patients in the
palliative standard of care group (29% vs. 9%; P = .03).”

In 1 retrospective observational study, patients with hormone-sensitive nodal oligorecurrent
treated with SBRT were significantly less likely to experience grade 3 or higher toxicities
compared with people treated using ENRT (P = .009).¢

In 1 retrospective study of 104 patients with oligorecurrent lung metastases, most patients
developed no toxicity or grade 1 acute and late toxicity.3> Acute and late grade 3 radiation
pneumonitis was observed in 1 and 2 patients respectively.®>

In a large prospective registry-based study, 2,410 adverse events were reported in 959
patients with oligometastatic cancer who received SBRT.3* The most common grade 3 or
worse adverse event was fatigue.>* The most common grade 4 adverse event was increased
liver enzymes.®*

In a retrospective study of 207 patients with oligometastatic kidney cancer treated with
SBRT, no patients experienced grade 3 or higher toxicities.*?

In a retrospective study of 164 patients with large tumors (gross tumor volume of 70 cc or
greater), 24 patients experienced grade 3 toxicity, with a further 4 patients experiencing
grade 4 toxicity.>° There were 10 cases of possible grade 5 toxicities.*

In a retrospective study of 371 patients with extracranial oligometastases, 12 patients
experienced grade 3 or 4 toxicity.?

In a prospective study of 147 patients with oligometastatic cancer, 2.0% of patients
experienced acute grade 3 or higher toxicity and 1.4% of patients experienced late grade 3 or
higher toxicity.?°

In a retrospective study of 1,378 patients with pulmonary oligometastases, 26 of 1,040
patients experienced grade 3 or higher adverse events.'® There were 10 cases of grade 5
adverse events, including hemoptysis and radiation pneumonitis.*®

Serious Adverse Events, Including Deaths

In a systematic review of SBRT for metastatic renal cell carcinoma, 2 treatment-related
deaths were reported across 28 studies (1 patient died of a fatal gastric hemorrhage and 1
due to bleeding from the tumor).1°

In 1 RCT of SBRT for advanced melanoma, 1 patients developed respiratory failure after
SBRT and interleukin-2 treatment and subsequently died.>’

In 1 RCT, 3 patients with a controlled primary malignancy and 1 to 5 metastatic lesions died
after treatment with SBRT, and their death was attributed as being possibly, probably, or
definitely related to treatment.®
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e In 1 retrospective study of 104 patients with oligorecurrent lung metastases treated with
SBRT, 1 patient died due to a possible radiation therapy-induced pulmonary hemorrhage.®

e Inalarge prospective registry-based study, patients with oligometastatic cancer who
received SBRT died because of adverse events.®*

e No patients died of treatment-related complications in a retrospective study of 371 patients
with extracranial oligometastases.?!

Economic Outcomes

Based on the increased overall and progression-free survival shown with SBRT when compared
with palliative standard of care, patients in the SBRT group showed 0.78 incremental quality-
adjusted life-years (QALY's) over the trial duration (6 years) and 1.34 incremental QALYs over the
long-term analysis (16 years).®? Treatment with SBRT was associated with a marginal increase in
costs compared to standard care alone ($304,656 vs. $303,523 for 6 years; $402,888 vs.
$350,708 for 16 years).®? At 6 years, the incremental cost-effectiveness ration was $1,446 per
QALY, and at 16 years, $38,874 per QALY.%? Overall, therapy with SBRT remained cost-effective
until treatment costs of $88,969 over the trial duration of 6 years, which is 7.6 times the average
cost).®? However, the model was sensitive to the ongoing annual costs of oligo- and poly-
metastatic disease states.®?

We identified 2 new RCTs in this evidence update. In the RCT by Curti and colleagues,®” 44
patients with metastatic melanoma were randomized to SBRT followed by high-dose interleukin-
2 or interleukin-2 alone. Patients who received SBRT had significantly better disease control
than patients who did not receive SBRT.>” However, there was no significant difference between
groups for overall survival or progression-free survival. In the RCT by Palma and colleagues
(SABR-COMET),%” 99 patients with a controlled primary malignancy and 1 to 5 metastatic lesions
were randomized to SBRT in combination with palliative care or palliative care alone. Patients in
the SBRT group had significantly better overall survival and progression-free survival than
patients who received palliative standard of care.® SBRT did not appear to have any negative
effects on quality of life.® A cost-effectiveness analysis also showed that SBRT is cost-effective
when compared with palliative standard of care for up to 16 years.%?

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified RCTs on effectiveness and harms of SBRT in people with a controlled
primary malignancy and 1 to 5 metastatic lesions and in people with metastatic melanoma are
unlikely to change the conclusions of the 2012 evidence review because the lack of evidence of
effectiveness from more than 1 RCT in these diverse populations.

Of further note: In 2022, the Canadian Agency for Drugs and Technologies in Health published
the latest version of a living systematic review evaluating stereotactic ablative radiotherapy for
the treatment of oligometastatic cancer.?*® Based on 3 RCTs and 10 nonrandomized studies (see
Appendix E), the authors of the living systematic review concluded that there may be overall
survival and progression-free benefits associated with SBRT in combination with standard of
care, when compared with standard of care alone.?*® However, the authors also called for more
high-quality RCTs with sufficient sample sizes and longer-term data to address uncertainties in
the evidence.?®
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Other Cancers
History
In the 2012 report presented to the HTCC,? studies on the use of SBRT for colorectal cancer was

reviewed. Based on 2 case series,?*?°0 the evidence on harms was assessed as being of very low
quality. No new studies were identified in the 2017 or 2019 evidence updates.®*

Findings in This Evidence Update
We did not identify any new eligible studies of SBRT for colorectal cancer.

Bottom Line

Based on prior evidence updates and newly identified evidence, we conclude that at this time,
the newly identified studies on effectiveness and harms are unlikely to change the conclusions of
the 2012 evidence review, because of the lack of RCTs for colorectal cancer.

Ongoing Studies

We identified 60 ongoing phase 3 or 4 ongoing RCTs (Appendix D). Of these eligible RCTs, there
were:

e 10RCTs in brain cancer

e 1RCT in spinal cancer

e 7RCTs inlung cancer

e 4 RCTs in pancreatic cancer

e 16 RCTs in prostate cancer

e 10RCTs in liver cancer

e 1RCT in head and neck cancer
e No RCTsin adrenal cancer

e 3 RCTs in bone cancer

e 6 RCTs in multiple cancer sites
e 1RCT in breast cancer

Estimated completion dates range from February 2020 to December 2030. We have been
inclusive when selecting the ongoing studies, and some of these may not meet our strict
inclusion criteria once published. However, we have included these for information to show how
newer SBRT-related and SRS-related studies are being conducted and what these studies are
evaluating and comparing.

Summary

In this evidence review, we identified studies on the use of SBRT for 12 cancer sites or cancer
types overall (renal and bone cancers are new sections added to this update because of new
eligible studies). After summarizing the effectiveness, harms, and economic outcomes from
eligible studies in this evidence update, we have determined that these outcomes may change
the conclusions of the 2012 evidence report.
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Appendix A. Search Strategies
Ovid MEDLINE All
1 Radiosurgery/

2 (Radiosurg* or SBRT).ti,ab,kf.
3 ((Stereotactic* or robot*) adj2 (Radiation* or radio* or irradiat*)).ti,ab,kf.

4 ((LINAC* or linear accelerat*) adj3 radio™*).ti,ab,kf.

5 (Gamma Knife or GammakKnife or Cyber Knife or cyberknif* or tomotherap*).ti,ab kf.
6 or/1-5
7 (animals/ not (animals/ and humans/)) or (bovine$1 or canine$1 or cat$1 or

chimpanzee$1 or dog$1 or feline$1 or hen$1 or mice or monkey$1 or mouse or pig$1 or
porcine or rabbit$1 or rat or rats or rattus or rhesus or rodent$1 or zebrafish).ti.

8 6 not7

9 limit 8 to english language

10 limit 9 to yr="2019 -Current"

11 (201809* or 20181%*).dp,dt,ep,ez.
12 9and (10o0r 11)

13 (Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Armenia or
Azerbaijan or Bangladesh or Belize or Benin or Bhutan or Bolivia or Bosnia or Herzegovina or
Botswana or Brazil or Burkina Faso or Burundi or Cabo Verde or Cambodia or Cameroon or
Central African Republic or Chad or China or Colombia or Comoros or Congo or Congo or Cote
d'lvoire or Cuba or Djibouti or Dominica or Dominican Republic or Ecuador or Egypt or El
Salvador or Equatorial Guinea or Eritrea).ti.

14 (Eswatini or Ethiopia or Fiji or Gabon or Gambia or Ghana or Grenada or Guatemala or
Guinea or Guinea-Bissau or Guyana or Haiti or Honduras or India or Indonesia or Iran or Iraq or
Jamaica or Jordan or Kenya or Kiribati or Kyrgyzstan or Laos or Lebanon or Lesotho or Liberia or
Libya or Madagascar or Malawi or Maldives or Mali or Marshall Islands or Mauritania or Mexico
or Micronesia or Moldova or Mongolia or Morocco or Mozambique or Myanmar or Namibia or
Nepal).ti.

15 (Nicaragua or Niger or Nigeria or North Macedonia or Pakistan or Palestine or Papua
New Guinea or Paraguay or Peru or Philippines or Rwanda or Saint Kitts or Nevis or Saint Lucia
or Saint Vincent or the Grenadines or Samoa or Sao Tome or Principe or Senegal or Seychelles or
Sierra Leone or Solomon Islands or South Africa or South Sudan or Sri Lanka or Sudan or
Suriname or Syria or Tajikistan or Tanzania or Thailand or Timor-Leste or Togo or Tonga or
Trinidad or Tobago or Tunisia or Turkmenistan or Uganda or Ukraine or Uzbekistan or Vanuatu
or Venezuela or VietNam or Yemen or Zambia or Zimbabwe).ti.
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16 africa/ or africa, northern/ or algeria/ or egypt/ or libya/ or morocco/ or tunisia/ or
"africa south of the sahara"/ or africa, central/ or cameroon/ or central african republic/ or chad/
or congo/ or "democratic republic of the congo"/ or equatorial guinea/ or gabon/ or "sao tome
and principe"/ or africa, eastern/ or burundi/ or djibouti/ or eritrea/ or ethiopia/ or kenya/ or
rwanda/ or somalia/ or south sudan/ or sudan/ or tanzania/ or uganda/ or africa, southern/ or
angola/ or botswana/ or eswatini/ or lesotho/ or malawi/ or mozambique/ or namibia/ or south
africa/ or zambia/ or zimbabwe/ or africa, western/ or benin/ or burkina faso/ or cabo verde/ or
cote d'ivoire/ or gambia/ or ghana/ or guinea/ or guinea-bissau/ or liberia/ or mali/ or
mauritania/ or niger/ or nigeria/ or senegal/ or sierra leone/ or togo/

17 belize/ or el salvador/ or guatemala/ or honduras/ or nicaragua/ or bolivia/ or brazil/ or
colombia/ or ecuador/ or guyana/ or paraguay/ or peru/ or suriname/ or venezuela/

18 "antigua and barbuda"/ or cuba/ or dominica/ or dominican republic/ or grenada/ or
haiti/ or jamaica/ or "saint kitts and nevis"/ or saint lucia/ or "saint vincent and the grenadines"/
or "trinidad and tobago"/

19 asia, central/ or kazakhstan/ or kyrgyzstan/ or tajikistan/ or turkmenistan/ or uzbekistan/
or cambodia/ or laos/ or myanmar/ or philippines/ or thailand/ or timor-leste/ or vietnam/ or
bangladesh/ or bhutan/ or india/ or sikkim/ or afghanistan/ or iran/ or iraq/ or jordan/ or
lebanon/ or syria/ or yemen/ or nepal/ or pakistan/ or sri lanka/ or china/ or beijing/ or macau/
or tibet/ or "democratic people's republic of korea"/ or mongolia/

20 albania/ or "bosnia and herzegovina"/ or moldova/ or ukraine/ or armenia/ or azerbaijan/
21 or/13-20

22 12 not 13

23 (malignan™ or epithelioma* or carcinoma®).ti,ab,kf.

24 22 and 23

1 [mh ~A"Radiosurgery"] OR radiosurgery*:ti,ab
2 (Radiosurg* OR SBRT):ti,ab,kw
((Stereotactic* or robot*) NEXT (Radiation™* or radio* or irradiat™)):ti,ab,kw
4 ((LINAC* or linear accelerat™) NEXT radio*):ti,ab,kw
5 (Gamma Knife or GammakKnife or Cyber Knife or cyberknif* or tomotherap*):ti,ab,kw

6 #1 OR #2 OR #3 OR #4 OR #5 with Cochrane Library publication date Between Sep
2018 and Dec 2021
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Appendix B. Detailed Inclusion and Exclusion Criteria

Table B1. Detailed Inclusion and Exclusion Criteria for This Evidence Review

Study

Component
Populations

Inclusion

« Adults and children with CNS and non-
CNS malignancies where treatment by
radiation therapy is appropriate

Exclusion

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

Interventions

« SRS or SBRT with devices such as
GammaKnife, CyberKnife,
TomoTherapy

» Treatmentsdeliveredin 11 or more
fractions

Comparators | « Conventional (conformal)external « Comparators other thanthose stated
beam radiation therapy (EBRT)
« Surgery
« No treatment
Outcomes « Effectiveness (for non-CNS and non- « Studies that do not report outcomes of
NSCLC cancers) interest
o Survivalrate « Data for treatment planning (e.g.,
o Duration of symptom-free dosing) or treatment delivery (e.g.,
remission accuracy)
. . « Economicoutcomes from studies
° Qu:.ahty 01_: life o performedinnon-US countries
o Harms |ncI'ud|r1g radiation exposure « Economic outcomes from studies
and complications performedinthe US that were
« Cost ) published more than 5 years ago
« Cost-effectiveness
Timing « Any point in the care pathway « None stated
Setting « Any outpatient or inpatient clinical « Emergencysettings
setting in countries categorized as « Nonclinical settings (e.g., studiesin
very high on the UN Human healthy volunteers, animal models of
Development Index disease)
« Countries categorized other than very
high on the UN Human Development
Index
Study Design | « For KQ1,KQ2,and KQ3 « Abstracts, conference proceedings,

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; for non-CNS
and non-NSCLC cancers)

o For KQ4

o Comparative cost dataand
relevant economic evaluations

o Cost-effectiveness analyses

o Economicsimulation modeling
studies

posters, editorials, letters

« Studies without a comparator

« Proof-of-principle studies (e.g.,
technology developmentor technique
modification)
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Component
Sample Size

‘ Study

Inclusion

o CNScancers
o Minimum sample size of 20
participants
« Cancers of the breast, colon, head,
neck, lung, prostate
o Minimum sample size of 50
participants
« Other non-CNS cancers
o Minimum sample size of 20
participants

Exclusion

« Studies that do not meet the minimum
sample size

Publication

« Published, peer-reviewed, English-
language articles

« Studies with abstracts that do not allow
study characteristicsto 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; KQ: key question; NSCLC: non-smallcell lung cancer; SBRT:
stereotactic body radiationtherapy; SRS: stereotacticradiation surgery; UN: United Nations.
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Choi, Hoon Sik,Kang, Ki Mun,Jeong, Bae Kwon,Jeong, Hojin,Lee, Yun Hee,Ha, In Bong,Song, Jin Ho. Effectiveness of Comparator
stereotactic body radiotherapy for portal vein tumor thrombosis in patients with hepatocellular carcinoma and underlying
chronic liver disease. Asia-Pacific journal of clinical oncology. 2021.17:209-215

ChurillaThomas, M.,Chowdhury Imran, H.,Handorf, Elizabeth,Collette, Laurence,Collette, Sandra,Dong, Yanqun,Alexander Outcomes
Brian, M.,Kocher, Martin,Soffietti, Riccardo,Claus Elizabeth, B.,et al.,. Comparison of Local Control of Brain Metastases With
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F..Nguyen, Paul L.,Leeman, Jonathan E.. Second malignancy probabilities in prostate cancer patients treated with SBRT and
other contemporary radiation techniques. Radiotherapy andoncology : journal of the European Societyfor Therapeutic Radiology
and Oncology. 2021.161:241-250
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Appendix D. Ongoing Randomized Controlled Trials

Table D1. Summary Study Characteristics of Eligible Ongoing Randomized Controlled Trials of SBRT for Cancer Treatment

Trial Number
Location

Brain cancer

Title

Comparison

Status

Completion Date

NCT01592968
us

Stereotactic
radiosurgery or whole
brain radiation therapy
in treating patients
with newly diagnosed
nonmelanoma brain
metastases

SRS vs. WBRT

Active, not recruiting

September 2022

NCT03550391
USand Canada

Stereotactic
radiosurgery compared
with hippocampal-
avoidant whole brain
radiotherapy (HA-
WBRT) plus
memantine for 5 or
more brain metastases

SRS vs. WBRT in
combination with
memantine

Recruiting

December 2022

NCT03775330

Canada

Radiosurgery with or
without whole brain
radiation for multiple
metastases

SBRT with WBRT vs.

SBRT alone

Recruiting

December 2022

NCT02953717
Netherlands

Cognitive outcome
after SRSor WBRT in
patients with multiple
brain metastases(CAR-
Study B)

SRS vs. WBRT

Recruiting

January 2023

NCT04277403

Austria

HA-WBRT vs SRS in
patients with multiple
brain metastases
(HipSter)

SRS vs. WBRT

Recruiting

February 2023
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https://clinicaltrials.gov/ct2/show/study/NCT01592968
https://clinicaltrials.gov/ct2/show/study/NCT01592968
https://clinicaltrials.gov/ct2/show/study/NCT01592968
https://clinicaltrials.gov/ct2/show/study/NCT01592968
https://clinicaltrials.gov/ct2/show/study/NCT01592968
https://clinicaltrials.gov/ct2/show/study/NCT01592968
https://clinicaltrials.gov/ct2/show/study/NCT01592968
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03550391
https://clinicaltrials.gov/ct2/show/study/NCT03775330
https://clinicaltrials.gov/ct2/show/study/NCT03775330
https://clinicaltrials.gov/ct2/show/study/NCT03775330
https://clinicaltrials.gov/ct2/show/study/NCT03775330
https://clinicaltrials.gov/ct2/show/study/NCT02953717
https://clinicaltrials.gov/ct2/show/study/NCT02953717
https://clinicaltrials.gov/ct2/show/study/NCT02953717
https://clinicaltrials.gov/ct2/show/study/NCT02953717
https://clinicaltrials.gov/ct2/show/study/NCT02953717
https://clinicaltrials.gov/ct2/show/study/NCT04277403
https://clinicaltrials.gov/ct2/show/study/NCT04277403
https://clinicaltrials.gov/ct2/show/study/NCT04277403
https://clinicaltrials.gov/ct2/show/study/NCT04277403

‘ Trial Number Completion Date

Title Comparison Status
Location ‘ P

NCT03075072
uUs

Hippocampal sparing
whole brain radiation
versus stereotactic
radiation in patients
with 5-20 brain
metastases: aphaselll,
randomized trial

SRS vs. WBRT

Recruiting

July 2023

NCT03297788

Germany

Whole brain radiation
therapy alone vs.
radiosurgery for SCLC
patients with1-10
brain metastases
(ENCEPHALON)

SBRT vs. WBRT

Recruiting

October 2023

NCT05033691

Israel

A study to evaluate the

efficacy of osimertinib
with early intervention
SRS treatment
comparedto the
continuation of
osimertinib alone, in
patients with EGFR
Mutated NSCLC and
asymptomatic brain

metastases

SRS withdrug
therapy vs. drug
therapy alone

Recruiting

December 2024
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https://clinicaltrials.gov/ct2/show/study/NCT03075072
https://clinicaltrials.gov/ct2/show/study/NCT03075072
https://clinicaltrials.gov/ct2/show/study/NCT03075072
https://clinicaltrials.gov/ct2/show/study/NCT03075072
https://clinicaltrials.gov/ct2/show/study/NCT03075072
https://clinicaltrials.gov/ct2/show/study/NCT03075072
https://clinicaltrials.gov/ct2/show/study/NCT03075072
https://clinicaltrials.gov/ct2/show/study/NCT03297788
https://clinicaltrials.gov/ct2/show/study/NCT03297788
https://clinicaltrials.gov/ct2/show/study/NCT03297788
https://clinicaltrials.gov/ct2/show/study/NCT03297788
https://clinicaltrials.gov/ct2/show/study/NCT03297788
https://clinicaltrials.gov/ct2/show/study/NCT03297788
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691
https://clinicaltrials.gov/ct2/show/study/NCT05033691

Trial Number
Location
NCT04588246

uUs

Title

Testing the addition of
whole brain
radiotherapy using a
technique that avoids
the hippocampus to
stereotactic
radiosurgery in people
with cancer that has
spreadto the brain and
come back in other
areas of the brain after
earlier stereotactic
radiosurgery

‘ Comparison

SBRT with WBRT
and memantine vs.
SBRT alone

Status

Recruiting

Completion Date

January 2025

NCT04891471
[taly

WHOlIe Brain
Irradiation or
STEreotactic
Radiosurgery for five
or more brain
metastases (WHOBI-
STER)

SBRT vs. WBRT

Recruiting

September 2025

Spinal cancer

NCT05317026

Canada

Increased early pain

relief by addin
vertebroplasty to SBRT

SBRT in combination
with vertebroplasty
vs.SBRT

Not yet recruiting

August 2023

Lung cancer

NCT01968941

Canada

Stereotactic body
radiotherapy versus
conventional
radiotherapy in
medically-inoperable
non-small lung cancer
patients (LUSTRE)

SBRT vs.
conventional
radiotherapy

Active, not recruiting

April 2022
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https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04588246
https://clinicaltrials.gov/ct2/show/study/NCT04891471
https://clinicaltrials.gov/ct2/show/study/NCT04891471
https://clinicaltrials.gov/ct2/show/study/NCT04891471
https://clinicaltrials.gov/ct2/show/study/NCT04891471
https://clinicaltrials.gov/ct2/show/study/NCT04891471
https://clinicaltrials.gov/ct2/show/study/NCT04891471
https://clinicaltrials.gov/ct2/show/study/NCT04891471
https://clinicaltrials.gov/ct2/show/study/NCT05317026
https://clinicaltrials.gov/ct2/show/study/NCT05317026
https://clinicaltrials.gov/ct2/show/study/NCT05317026
https://clinicaltrials.gov/ct2/show/study/NCT01968941
https://clinicaltrials.gov/ct2/show/study/NCT01968941
https://clinicaltrials.gov/ct2/show/study/NCT01968941
https://clinicaltrials.gov/ct2/show/study/NCT01968941
https://clinicaltrials.gov/ct2/show/study/NCT01968941
https://clinicaltrials.gov/ct2/show/study/NCT01968941
https://clinicaltrials.gov/ct2/show/study/NCT01968941

Trial Number

. Title Comparison Status Completion Date
Location
NCT02417662 Stereotactic ablative SBRT in combination | Recruiting August 2022
radiotherapy for with radiotherapy vs.
UK - -
oligometastatic non- standard care
small cell lung cancer
(SARON)
NCT02468024 JoLT-Casublobar SBRT vs.surgery Recruiting December 2022
US, Australia, Canada, and the UK gfgfggg;ggéi:?\i
radiotherapy (SAbR)
for Lung Cancer
(STABLE-MATES)
NCT03924869 Efficacy and safety SBRT in combination | Recruiting April 2025
. . . . study of stereotactic with drug therapy vs.
US, Argentina, Australia, Austria, Brazil, Canada, body radiotherapy drug therapy alone
France, Germany, Hungary, Italy, Japan, New (SBRT) with or without
Zealand, Norway, Poland, Russia, South Korea, -
. . : pembrolizumab (MK-
Spain, Switzerland, Turkey, Ukraine, and the UK 3475)in adults with
unresectedstagelorll
non-small cell lung
cancer (NSCLC) (MK-
3475-867/KEYNOTE-
867)
NCT02984761 Veterans Affairs lung SBRT vs.surgery Recruiting September 2026
cancer surgery or
us >
stereotactic
radiotherapy (VALOR)
NCT03867175 Immunotherapy with SBRT in combination | Recruiting July 2027
US or without SBRT in withdrug therapy vs.

patients with stage IV
non-small cell lung
cancer

drug therapy alone
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https://clinicaltrials.gov/ct2/show/study/NCT02417662
https://clinicaltrials.gov/ct2/show/study/NCT02417662
https://clinicaltrials.gov/ct2/show/study/NCT02417662
https://clinicaltrials.gov/ct2/show/study/NCT02417662
https://clinicaltrials.gov/ct2/show/study/NCT02417662
https://clinicaltrials.gov/ct2/show/study/NCT02468024
https://clinicaltrials.gov/ct2/show/study/NCT02468024
https://clinicaltrials.gov/ct2/show/study/NCT02468024
https://clinicaltrials.gov/ct2/show/study/NCT02468024
https://clinicaltrials.gov/ct2/show/study/NCT02468024
https://clinicaltrials.gov/ct2/show/study/NCT02468024
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT03924869
https://clinicaltrials.gov/ct2/show/study/NCT02984761
https://clinicaltrials.gov/ct2/show/study/NCT02984761
https://clinicaltrials.gov/ct2/show/study/NCT02984761
https://clinicaltrials.gov/ct2/show/study/NCT02984761
https://clinicaltrials.gov/ct2/show/study/NCT03867175
https://clinicaltrials.gov/ct2/show/study/NCT03867175
https://clinicaltrials.gov/ct2/show/study/NCT03867175
https://clinicaltrials.gov/ct2/show/study/NCT03867175
https://clinicaltrials.gov/ct2/show/study/NCT03867175

Trial Number

‘ . Title ‘ Comparison Status Completion Date
Location
NCT04929041 Testing the additionof | SBRT with Recruiting December 2027
us radiation therapy to immunotherapy/
the usual treatment chemotherapy vs.
(immunotherapy with immunotherapy/
or without chemotherapy
chemotherapy)for
stage IV non-small cell
lung cancer patients
who are PD-L1
negative
Pancreatic cancer
NCT01926197 Phase lll FOLFIRINOX | SBRT in combination | Active, notrecruiting | September 2021
US and Canada (mFFX) +/- SBRT in with mFOLFIRINOX
locally advanced vs, mFOLFIRINOX
pancreatic cancer alone
NCT05265663 Stereotactic SBRT vs. standard Recruiting March 2024
Netherlands radiothgrapy 'S !oest | care
supportive care in unfit
pancreatic cancer
patients (PANCOSAR)
NCT04998552 Safety of CyberKnifein | SBRT vs.IMRT Recruiting June 2027
US patients with

borderline resectable
or locally advanced

pancreatic
adenocarcinoma

86



https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT04929041
https://clinicaltrials.gov/ct2/show/study/NCT01926197
https://clinicaltrials.gov/ct2/show/study/NCT01926197
https://clinicaltrials.gov/ct2/show/study/NCT01926197
https://clinicaltrials.gov/ct2/show/study/NCT01926197
https://clinicaltrials.gov/ct2/show/study/NCT05265663
https://clinicaltrials.gov/ct2/show/study/NCT05265663
https://clinicaltrials.gov/ct2/show/study/NCT05265663
https://clinicaltrials.gov/ct2/show/study/NCT05265663
https://clinicaltrials.gov/ct2/show/study/NCT05265663
https://clinicaltrials.gov/ct2/show/study/NCT04998552
https://clinicaltrials.gov/ct2/show/study/NCT04998552
https://clinicaltrials.gov/ct2/show/study/NCT04998552
https://clinicaltrials.gov/ct2/show/study/NCT04998552
https://clinicaltrials.gov/ct2/show/study/NCT04998552
https://clinicaltrials.gov/ct2/show/study/NCT04998552

Trial Number

‘ . Title ‘ Comparison Status Completion Date
Location
NCT03704662 Preoperative SBRT vs. Recruiting December 2030
us fractionated radiation conventional
therapy versus radiotherapy and
stereotactic body chemotherapy
radiation therapy for
resectable or
borderline resectable,
or locally advanced
type A pancreatic
adenocarcinoma
Prostate cancer
CTRI/2020/04/024465 GRT and SBRT vs IGFT | SBRT vs.IMRT Recruiting April 2021
Canada, India, Ireland, and the US ?&de_P;r;(;fkr)accatl;;)gjted
intermediate risk
prostate cancer
NCT02339701 Stereotactic body SBRT vs. Recruiting December 2021
radiotherapy vs conventional
Hong Kong intensity-modulated intensity-modulated
radiotherapy in radiotherapy
prostate cancer
NCT03449719 Phase Il randomized SBRT in combination | Notyet recruiting September 2022
trial of radiation with drug therapy vs.
[taly -
therapy in drug therapy alone
oligometastatic
mCRPC prostate
cancer (ARTO)
NCT04861415 SBRT vs.conventional | SBRTvs. Recruiting December 2022
Canada fractionation with HDR | conventionally
boost for prostate fractionated
cancer (SHARP) radiation
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http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=37133
http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=37133
http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=37133
http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=37133
http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=37133
https://clinicaltrials.gov/ct2/show/study/NCT02339701
https://clinicaltrials.gov/ct2/show/study/NCT02339701
https://clinicaltrials.gov/ct2/show/study/NCT02339701
https://clinicaltrials.gov/ct2/show/study/NCT02339701
https://clinicaltrials.gov/ct2/show/study/NCT02339701
https://clinicaltrials.gov/ct2/show/study/NCT04861415
https://clinicaltrials.gov/ct2/show/study/NCT04861415
https://clinicaltrials.gov/ct2/show/study/NCT04861415
https://clinicaltrials.gov/ct2/show/study/NCT04861415

Trial Number

‘ . Title ‘ Comparison Status Completion Date
Location
NCT04115007 Prostate-cancer SBRT vs. standard Recruiting January 2023
F treatment using care
rance -
stereotactic
radiotherapy for
oligometastases
ablation in hormone-
sensitive patients
(PRESTO)
NCT04610372 5500/20vs.SABRor SBRT vs. Recruiting January 2023
Brachytherapy for conventional
Canada - . .
Primary radiotherapy, high
OligoMetastatic doserate
Prostate cancer brachytherapy, or
Treatment (PROMPT) | permanentseed
implant
brachytherapy
NCT04870567 HDR brachytherapy vs | SBRT vs. high dose Recruiting April 2023
. SABRin early- rate brachytherapy
Russia : -
intermediate prostate
cancer
NCTO05067 660 Targetedradiotherapy | SBRT vs. standard Not yet recruiting December 2023
Finland forrecurrent prostate | salvage therapy
cancer (TASTEPRO)
NCT03056638 Trialof ADT and SBRT | SBRT in combination | Active, notrecruiting | February 2024
() versus SBRT for withdrug therapy vs.
intermediate prostate | drugtherapy alone
cancer
NCT05019846 SRT versus SRT+ADT | SBRT with androgen | Recruiting December 2024
Italy in prostate cancer deprivationtherapy
(SPA) vs.SBRT
NCT05209243 START-MET HS SBRT vs. standard Not yet recruiting March 2025
Spain Prostate Cancer.:SbrT | care
& Androgen Receptor
Therapy METastatic

HSPC (START-MET)
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https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04115007
https://clinicaltrials.gov/ct2/show/study/NCT04610372
https://clinicaltrials.gov/ct2/show/study/NCT04610372
https://clinicaltrials.gov/ct2/show/study/NCT04610372
https://clinicaltrials.gov/ct2/show/study/NCT04610372
https://clinicaltrials.gov/ct2/show/study/NCT04610372
https://clinicaltrials.gov/ct2/show/study/NCT04610372
https://clinicaltrials.gov/ct2/show/study/NCT04870567
https://clinicaltrials.gov/ct2/show/study/NCT04870567
https://clinicaltrials.gov/ct2/show/study/NCT04870567
https://clinicaltrials.gov/ct2/show/study/NCT04870567
https://clinicaltrials.gov/ct2/show/study/NCT05067660
https://clinicaltrials.gov/ct2/show/study/NCT05067660
https://clinicaltrials.gov/ct2/show/study/NCT05067660
https://clinicaltrials.gov/ct2/show/study/NCT03056638
https://clinicaltrials.gov/ct2/show/study/NCT03056638
https://clinicaltrials.gov/ct2/show/study/NCT03056638
https://clinicaltrials.gov/ct2/show/study/NCT03056638
https://clinicaltrials.gov/ct2/show/study/NCT05019846
https://clinicaltrials.gov/ct2/show/study/NCT05019846
https://clinicaltrials.gov/ct2/show/study/NCT05019846
https://clinicaltrials.gov/ct2/show/study/NCT05209243
https://clinicaltrials.gov/ct2/show/study/NCT05209243
https://clinicaltrials.gov/ct2/show/study/NCT05209243
https://clinicaltrials.gov/ct2/show/study/NCT05209243
https://clinicaltrials.gov/ct2/show/study/NCT05209243

Trial Number

‘ . Title ‘ Comparison Status Completion Date
Location
NCT02685397 Management of SBRT in combination | Recruiting April 2025
Canada castration-resistant withdrug therapy vs.
prostate cancer with drug therapy alone
oligometastases (PCS
1X)
NCT03784755 Local ablative therapy | SBRT vs.standard Recruiting July 2025
for hormone sensitive | care
Canada - -
oligometastatic
prostate cancer
(PLATON)
NCT03367702 Stereotactic body SBRT vs.IMRT Recruiting December 2025
US, Canada, Hong Kong, India, Ireland, and radiation therapy or
Switzerland intensity-modulated
radiation therapy in
treating patients with
stage I|A-B prostate
cancer
NCT03386045 Optimal prostate study | SBRT vs. moderate Recruiting March 2026
Australia hypofractionation or
standard
radiotherapy with
SBRT booster
ACTRN12618001806257 The NINJA Clinical SBRT vs. high dose Recruiting December 2026
Australia Trial: Novel Integration | rate brachytherapy
of New prostate
radiation schedules
with adJuvant
Androgen deprivation
Liver cancer
NCT03326375 Comparison of SBRT vs. repeat Unknown March 2020
South Korea SBRTandrepeat TACE | TACE
for HCC(STH)
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https://clinicaltrials.gov/ct2/show/study/NCT02685397
https://clinicaltrials.gov/ct2/show/study/NCT02685397
https://clinicaltrials.gov/ct2/show/study/NCT02685397
https://clinicaltrials.gov/ct2/show/study/NCT02685397
https://clinicaltrials.gov/ct2/show/study/NCT02685397
https://clinicaltrials.gov/ct2/show/study/NCT03784755
https://clinicaltrials.gov/ct2/show/study/NCT03784755
https://clinicaltrials.gov/ct2/show/study/NCT03784755
https://clinicaltrials.gov/ct2/show/study/NCT03784755
https://clinicaltrials.gov/ct2/show/study/NCT03784755
https://clinicaltrials.gov/ct2/show/study/NCT03367702
https://clinicaltrials.gov/ct2/show/study/NCT03367702
https://clinicaltrials.gov/ct2/show/study/NCT03367702
https://clinicaltrials.gov/ct2/show/study/NCT03367702
https://clinicaltrials.gov/ct2/show/study/NCT03367702
https://clinicaltrials.gov/ct2/show/study/NCT03367702
https://clinicaltrials.gov/ct2/show/study/NCT03367702
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=375560&amp;isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=375560&amp;isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=375560&amp;isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=375560&amp;isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=375560&amp;isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=375560&amp;isReview=true
https://clinicaltrials.gov/ct2/show/study/NCT03326375
https://clinicaltrials.gov/ct2/show/study/NCT03326375
https://clinicaltrials.gov/ct2/show/study/NCT03326375

Trial Number
Location
NCT02820194

[taly

Title

A trial on SBRT versus
MWA for inoperable
colorectal liver
metastases(CLM)

‘ Comparison

SBRT vs. microwave
ablation

Status

Recruiting

Completion Date

February 2022

NCT02921139

Taiwan

Comparing re-TACE
versus SABR for post-

prior-TACE
incompletely regressed

HCC:a randomized
controlled trial
(TASABR)

SBRT vs.repeat
TACE

Recruiting

November 2022

NCT02762266
US and Japan

Transarterial
chemoembolization
compared with
stereotactic body
radiation therapy or
stereotactic ablative
radiation therapy in
treating patients with
residual or recurrent
liver cancer undergone
initial transarterial
chemoembolization

SBRTvs. TACE

Active, not recruiting

December 2022

NCT03960008
USand Canada

Stereotactic body
radiation therapy
(SBRT) vs trans-arterial

chemoembolization
(TACE)as bridge to

transplant
(SBRTvsTACE)

SBRTvs. TACE

Recruiting

December 2022

NCT04235660
us

Y90 radiation
segmentectomy vs
SBRT for HCC (SBRT
vs Y90)

SBRT vs. radiation
segmentectomy

Recruiting

May 2024
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Trial Number
Location
NCT01730937

US, Australia, Canada, Hong Kong, South Korea

Title

Sorafenib tosylate with

or without stereotactic

body radiation therapy
in treating patients
with liver cancer

‘ Comparison

SBRT followed by
sorafenibvs.
sorafenib alone

Status

Active, not recruiting

Completion Date

June 2024

NCT04081168
Netherlands

COLLISION XL:
unresectable colorectal

liver metastases (3-

5 cm): stereotactic
body radiotherapy vs.
microwave ablation
(COLLISION-XL)

SBRT vs. microwave
ablation

Not yet recruiting

September 2024

NCT01918683
us

TACE with or without
SBRT as bridging
therapy for pre-

transplant HCC
patients

SBRT in combination
with TACE vs, TACE
alone

Active, not recruiting

December 2026

NCT03895359

Canada

Transarterial
chemoembolization
(TACE)versus TACE
plus stereotactic body
radiation therapy

(SBRT) in liver
carcinoma (TACE)

SBRT vs. TACE

Recruiting

June 2027

Head and neck cancer

NCT04883671
us

Stereotactic body
radiotherapy (SBRT)
for early treatment of

oligometastatic

adenoid cystic
carcinoma: The SOLAR

Trial

SBRT vs. standard
care

Recruiting

June 2028

Adrenal cancer

None identified
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Trial Number

‘ . Title ‘ Comparison Status Completion Date
Location
Renal cancer
NCT03811665 Stereotactic body SBRT vs. Active, not recruiting | June 2022
Canada radiation therapy radiofrequency

versus radiofrequency | ablation

ablation for small renal

masses (SBRT vs RFA)
Bone cancer
NCT03597984 Reduction of pain SBRT vs. Unknown July 2019
Italy symptoms with conventional

stereotactic radiotherapy

radiotherapy on bone

metastases(PREST)
NCT04693377 Cryoablation combined | SBRT in combination | Recruiting April 2023
US with stereotacticbody | with cryoablation vs.

radiation therapy for SBRT

the treatment of

painful bone

metastases, the

CROME Trial
NCT03143322 Standard treatment +/- | SBRT vs. standard Recruiting January 2026
France SBRT in solid tumors care

patients with between

1 and 3 bone-only

metastases(STEREO-

QS)
Multiple cancer sites
NCT03256981 Stereotactic body SBRT in combination | Unknown November 2021
UK radiotherapy for the withdrug therapy vs.

treatment of OPD drug therapy alone

(HALT)
NCT02756793 Stereotactic SBRT vs. standard Active, not recruiting | June 2022
Canada radiotherapy for oligo- | care

progressive metastatic

cancer (The STOP

Trial)
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Trial Number
Location
NCT02759783

Australiaand the UK

Title

Conventional care
versus radioablation
(stereotactic body
radiotherapy)for
extracranial
oligometastases
(CORE)

‘ Comparison

SBRT vs. standard
care

Status

Active, not recruiting

Completion Date

October 2024

NCT03862911
Australia, Canada, Ireland, and the UK

Stereotactic ablative
radiotherapy for
comprehensive
treatment of
oligometastatic (1-3
metastases) cancer
(SABR-COMET-3)

SBRT vs. palliative
radiotherapy

Recruiting

November 2028

NCT04498767

Belgium, France, and Switzerland

Stereotactic body
radiotherapy in
patients with rare
oligometastatic cancers

(OligoRARE)

SBRT vs. palliative
radiotherapy

Recruiting

August 2028

NCT03721341
Australia, Canada, Switzerland, and the UK

Stereotactic ablative
radiotherapy for
comprehensive
treatment of 4-10
oligometastatic tumors

(SABR-COMET 10)

SBRT vs. standard
care

Recruiting

January 2029

Other cancer sites

NCT02089100

France

Trial of superiority of
stereotactic body
radiation therapy in
patients with breast
cancer (STEREO-SEIN)

SBRT vs. standard
care

Recruiting

February 2020

Abbreviations. IMRT: intensity-modulatedradiation therapy; SBRT: stereotactic body radiation therapy; SRS: stereotactic radiation surgery; TACE:
transarterial chemoembolization; UK: United Kingdom; WBRT: whole brainradiationtherapy.
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Appendix E. Studies Included in the CADTH Systematic Review

Below are the studies included in the 2022 updated systematic review, “Stereotactic ablative
radiotherapy for the treatment of oligometastatic cancer: a clinical review as part of a health
technology assessment v2.0” published by the Canadian Agency for Drugs and Technologies in

Health.248

Table E1. Studies Included in the CADTH Systematic Review?*®

Study Citation

Study Design

Status in Our
Evidence

Buergy D, Wurschmidt F, Gkika E, et al. Stereotactic or conformal
radiotherapy for adrenal metastases: patient characteristics and
outcomes ina multicenter analysis. Int JCancer. 2021;149(2):358-
370.doi: 10.1002/ijc.33546

Retrospective
comparative
study

Update

Not identified
in our searches

De Bleser E, Jereczek-Fossa BA, Pasquier D, et al. Metastasis-directed
therapy in treating nodal oligorecurrent prostate cancer: amulti-
institutional analysis comparing the outcome and toxicity of
stereotactic body radiotherapy and elective nodal radiotherapy. Eur
Urol.2019;76(6):732-739.doi: 10.1016/j.eururo.2019.07.009

Retrospective
comparative
study

Includedin this
evidence
update

Filippi AR, GuerreraF, Badellino S, et al. exploratory analysis on

Retrospective

Includedin the

overall survival after either surgery or stereotactic radiotherapy for comparative | 2019 evidence
lung oligometastases from colorectal cancer. Clin Oncol(R Coll Radiol). | study update
2016;28(8):505-512. doi: 10.1016/j.clon.2016.02.001

He Z, Chen G, Ouyang B, et al. Conformal radiation therapy or Retrospective | Not an eligible

stereotactic body radiation therapy: institutional experience in the
management of colorectal liver metastases by radiation therapy.
Technol CancerRes Treat. 2018;17:1533033818816080. doi:
10.1177/1533033818816080

comparative
study

study: study
basedin China

Hurmuz P, Onal C, Ozyigit G, et al. Treatment outcomes of
metastasis-directed treatmentusing 68Ga-PSMA-PET/CT for
oligometastatic or oligorecurrent prostate cancer: Turkish Society for
Radiation Oncology group study (TROD 09-002). Strahlenther Onkol.
2020;196(11):1034-1043. doi: 10.1007/s00066-020-01660-6

Retrospective
comparative
study

Not identified
in our searches

lyengar P, Wardak Z, Gerber DE, et al. consolidative radiotherapy for | RCT Excluded from

limited metastatic non-small-cell lung cancer: a phase 2 randomized the 2019

clinical trial. JAMA Oncol. 2018;4(1):e173501. evidence

doi: 10.1001/jamaoncol.2017.3501 update:
insufficient
sample size

JiX, Zhao Y, He C, et al. Clinical effects of stereotactic body radiation | Retrospective | Not an eligible

therapy targeting the primary tumor of liver-only oligometastatic
pancreatic cancer. Front Oncol. 2021;11:659987.
doi: 10.3389/fonc.2021.659987

comparative
study

study: study
basedin China

LiuY,Zhang Z,Han H, et al. Survival after combining stereotactic
body radiation therapy and tyrosine kinase inhibitors in patients with
metastatic renal cell carcinoma. Front Oncol. 2021;11:607595. doi:
10.3389/fonc.2021.607595

Retrospective
comparative
study

Not an eligible
study: study
basedin China

Lodeweges JE, Klinkenberg TJ, Ubbels JF, Groen HJM, Langendijk JA,
Widder J. Long-term outcome of surgery or stereotactic radiotherapy

See Widder
etal., 2013

Not identified
in prior
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Study Citation

for lung oligometastases. J Thorac Oncol. 2017;12(9):1442-1445.

Study Design

Status in Our

Evidence
Update

evidence

doi: 10.1016/jjtho.2017.05.015 updates

Olson R,Senan S, Harrow S, et al. Quality of life outcomes after Ancillary Includedin this
stereotactic ablative radiation therapy (sabr) versus standard of care publication - | evidence
treatmentsin the oligometastatic setting: asecondary analysis of the | see Palmaet | update
SABR-COMET randomized trial. Int JRadiat Oncol Biol Phys. al.,, 2019
2019;105(5):943-947.doi: 10.1016/].ijrobp.2019.08.041

PalmaDA, Olson R, Harrow S, et al. Stereotactic ablative radiotherapy | RCT Includedin this
versus standard of care palliative treatment in patients with evidence
oligometastatic cancers (SABR-COMET): arandomised, phase 2, update
open-label trial. Lancet. 2019;393(10185):2051-2058.

doi: 10.1016/50140-6736(18)32487-5

PalmaDA, Olson R, Harrow S, et al. Stereotactic ablative radiotherapy | Ancillary Includedin this
for the comprehensive treatment of oligometastatic cancers:long- publication - | evidence

term results of the SABR-COMET phase |l randomized trial. J Clin see Palmaet | update

Oncol. 2020;38(25):2830-2838. doi: 10.1200/JC0.20.00818 al.,, 2019

Phillips R, Shi WY, Deek M, et al. Outcomes of observationvs RCT Includedin this
stereotactic ablative radiation for oligometastatic prostate cancer: the evidence
ORIOLE phase 2 randomized clinical trial. JAMA Oncol. 2020;6(5):650- update
659.doi: 10.1001/jamaoncol.2020.0147

van de VenS, van den Bongard D, Pielkenrood B, et al. Patient- Secondary Primary study
reported outcomes of oligometastatic patients after conventional or analysis of a not identified
stereotactic radiation therapy to bone metastases: an analysis of the prospective in prior
PRESENT cohort. Int JRadiat Oncol Biol Phys. 2020;107(1):39-47. comparative | evidence

doi: 10.1016/j.jrobp.2019.12.041 study updates
Widder J, Klinkenberg TJ, Ubbels JF, Wiegman EM, Groen HJ, Retrospective | Not identified
Langendijk JA. Pulmonary oligometastases: metastasectomy or comparative | in prior
stereotactic ablative radiotherapy? Radiother Oncol. 2013;107(3):409- | study evidence
413.doi: 10.1016/j.radonc.2013.05.024 updates

Abbreviation. CADTH: Canadian Agency for Drugs and Technologies in Health; RCT: randomized controlled trial.
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