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2 Introduction

Metastatic cancer is diagnosed in approximately 140,000 patients in England per year (Cancer
Research UK (CRUK), 2018). If not treated in time malignant tumours often spread by means of
distant metastases. In 1995, Hellman and Weichselbaum coined the term oligometastatic disease
(Hellman and Weichselbaum, 1995), hypothesising that some patients enter a transitional state
between localised disease and widespread, incurable metastatic spread. During this period,
patients have a limited number of clinically detectable metastases, removal or ablation of which
may prolong survival or even be curative. Oligometastatic disease has since been further defined
as fewer than 5 metastases.

The most common sites of cancer metastases are the lymph nodes, lungs, bones, and liver. When
the cancer has spread to other parts of the body, many patients will be treated with systemic
chemotherapy or targeted treatments, given with palliative intent (to control symptoms and
extend life expectancy). Radiotherapy is given to help to manage pain and symptoms, but the
duration of symptom control from conventional radiotherapy doses is 6 months on average. For
patients with oligometastatic disease (fewer than 5 metastases) their prognosis tends to be
substantially better than for patients with more widespread metastases. For this reason,
optimising local control for as long as possible is vital.

Stereotactic ablative radiotherapy (SABR) refers to the precise irradiation of an image-defined
extra-cranial lesion and is associated with the use of a high radiation dose delivered in a small
number of fractions (8 or fewer). The technique requires specialist positioning equipment and
imaging to confirm correct targeting. It allows sparing of the surrounding healthy normal tissues.

The population that would be suitable for this intervention would be all patients with extracranial
metachronous oligometastatic cancer from any primary site. Metachronous disease refers to
development of metastases more than 6 months after a primary cancer is treated. Patients who
also have intracranial metastases as well as extracranial metastases should not be excluded from
this review regarding the treatment of their extracranial metastases with SABR. However, this
review will not cover the treatment of intracranial metastases with stereotactic
radiotherapy/radiosurgery, as this indication is referred to in another published NHS England
policy (Clinical Commissioning Policy: Stereotactic Radiosurgery/Radiotherapy for Cerebral
Metastases (2013)).

It is estimated that 2200 patients with extracranial oligometastatic disease (synchronous or
metachronous) would be suitable for SABR treatment annually in England (Policy Working Group
consensus).

Current standard care depends on primary cancer type, but is often systemic chemotherapy,
hormone therapy or targeted systemic treatment options. Treatments for metastases include
surgical excision, radio-frequency, or microwave ablation, locally delivered chemotherapy and
conventionally fractionated external beam radiotherapy. SABR for extracranial oligometastases
has been investigated in clinical trials and in the NHS England Commissioning through Evaluation
(CtE) programme. It has been suggested that stereotactic ablative radiotherapy for
oligometastatic disease not only leads to a longer duration of tumour control but could also lead
to an improvement in overall survival.

The objective of this review is to examine the clinical effectiveness, safety and cost effectiveness
of SABR for the treatment of oligometastases compared with no local treatment or local or local
treatment to oligometastases in patients with oligometastatic cancer and to identify any
subgroups of patients who may greater benefit from SABR.




3 Summary of results

Sixteen studies met the inclusion criteria for clinical effectiveness and safety (Kunos et al. 2012,
Stintzing et al. 2013, Comito et al. 2014, Navarria et al. 2014, Filippi et al. 2016, Lodeweges et al.
2017, Ricco et al. 2017, Warren et al. 2017, Andratschke et al. 2018, Klement et al. 2018, Lee et al.
2018, Mahadevan et al. 2018, Ost et al. 2018, Siva et al. 2018, Palma et al. 2019, Sutera et al.
2019).

Two studies reported results of a randomised controlled trial (RCT) (Ost et al. 2018, Palma et al.
2019).

There were four non randomised comparative studies (Stintzing et al. 2013, Filippi et al. 2016,
Lodeweges et al. 2017, Lee et al. 2018). Three of them compared SABR with surgery (Filippi et al.,
2016, Lee et al., 2018, Lodeweges et al., 2017) for treating patients with pulmonary metastases
and one (Stintzing et al. 2013) compared SABR with RFA for treating patients with liver
oligometastases. Six studies were prospective non-comparative cohort studies (Kunos et al. 2012,
Comito et al. 2014, Navarria et al. 2014, Warren et al. 2017, Siva et al. 2018, Sutera et al. 2019).

Finally, four studies were large registries mainly of retrospectively collected data (Ricco et al.
2017, Andratschke et al. 2018, Klement et al. 2018, Mahadevan et al. 2018).

SABR effect on overall survival

Twelve studies reported the impact of SABR treatment on overall survival. All of the studies
reported actuarial survival and 9 of the studies additionally reported median overall survival. The
strongest evidence is provided by a phase Il RCT by Palma et al. (2019)* that analysed patients
with oligometastases from various primary tumours and in various locations. The authors
reported a median overall survival of 41 months (95% Cl 26-not reached) with SABR and 28
months (95% ClI 19-33, HR: 0.57, p=0.09) with standard care (comprising of palliative radiotherapy
and/or chemotherapy). The study concluded that the use of SABR in patients with controlled
primary tumours and up to 5 oligometastases leads to an increase of approximately 13 months in
OS (median OS = 41 months, 1-year OS of 86% and 2-year OS of 70%) compared to standard care.
The SABR-COMET RCT was adequately powered to detect a difference in OS between SABR and
standard care, however, it was designed as a phase || RCT (Palma et al. 2019) requiring a
confirmatory phase Ill study to demonstrate if the OS advantage is true. The findings of SABR-
COMET, is corroborated by a prospective cohort study (Sutera et al. 2019) with a median overall
survival of 42.3 months (95%Cl 27.4-not reached). Both studies recruited a contemporary cohort,
and had comparable populations and interventions. They recruited patients with oligometastases
from different primary cancers with various metastases locations. Although some studies
reported smaller median survival with SABR, for example Kunos et al. 2012 reported only 20.2
months median overall survival (95% Cl 10.9-29.5), they were characterised by potential sources
of bias such as short follow-up duration, recruiting only patients from a single primary diagnosis,
treated with palliative intent, and in some cases recruiting patients for almost two decades,
making the population, intervention and other aspects of the patient treatment and follow-up less
comparable to a contemporary cohort.

1 Throughout the document the references Palma et al. (2019) and SABR-COMET are used interchangeably.
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There is good evidence to confirm the superiority of SABR against standard care (RCT by Palma et
al. 2019), albeit to the expense of a higher rate of toxicity with the intervention, and more
importantly grade 5 (G5) adverse events (i.e. deaths).

Four other comparative studies, provided weak evidence that SABR is non-inferior to surgery in
the case of pulmonary metastases, and to radiofrequency ablation (RFA) for liver metastases.
However, the evidence provided should be interpreted with caution given that these were
retrospective and underpowered studies.

SABR effect on progression free survival

Ten of the included studies reported progression-free survival (PFS) with SABR as a secondary
outcome. The strongest evidence for this outcome is provided by SABR-COMET. The authors
concluded that use of SABR doubles the PFS from 6 months with standard care to 12 months (HR:
0.47,95% CI 0.3-0.6, p=0.0012).

SABR effect on local control

Ten studies reported the impact of SABR treatment on local control (LC). The majority of the
evidence comes from non-comparative cohort studies, with three case-control series. The studies
report local control rates of 83-97% at 1 year and 71-95% at 2 years. Lower lesion size and higher
overall dose received improved LC. However, primary tumour histology did not affect the
outcome in most studies. The study reported 91% and 80% local control rates at 1- and 2-years,
respectively. In all three comparative studies LC with SABR was not statistically significant to
either surgery or RFA. However, the evidence provided should be interpreted with caution given
the retrospective nature and small sample sizes of these studies.

SABR effect on toxicity

Fourteen of the included studies provided results on toxicity. The strongest evidence comes from
two RCTs, one investigating patients with oligometastases from different primary cancers with
various lesion locations. The second RCT investigated only patients with prostate-related
oligometastatic disease. Almost all studies used the Common Terminology Criteria for Adverse
Events (CTCAE) criteria to record toxicity information; however, often the reporting was poor,
failing to distinguish between acute and chronic toxicity.

With the exception of the RCT by Palma et al. (2019), no other study reported grade 5 toxicity
with SABR. On the contrary, all previous studies reported a favourable toxicity profile with SABR in
patients with oligometastatic disease with absence of grade 4 and grade 5 acute and chronic
toxicity and very low rates of grade 3 events. In the case of the second RCT (Ost et al., 2018), there
was only a low incidence of grade 1 toxicity reported with SABR. It should be noted, however, that
(Ost et al. 2018) only included patients with prostate cancer.

Limitations of the evidence

Unlike the scope of the review, that includes patients with extracranial oligometastatic disease
independent of the primary tumour histology and location of metastases, most existing evidence
is focused either on a single histology (for example prostate or colorectal cancer) or location
(pulmonary or liver metastases) and it is therefore difficult to generalise their findings. With the
exception of the two RCTs, none of the other studies was adequately powered to detect a
difference between the intervention and the comparator. Among other potential sources of bias
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we note the short follow-up duration in some studies, patients treated with palliative intent, and
in some cases recruiting patients for almost two decades, making the population, intervention,
and other aspects of the patient treatment and follow-up less comparable to a contemporary
cohort. None of the studies included children.

Because of the heterogeneity in treatment doses and schedules used, the optimal dose and
fractionation of SABR, and the optimal number of lesions treatable with acceptable risk remain
unknown from the current evidence.

Finally, although the RCT by Palma et al. 2019 was powered to detect a difference in overall
survival, this was calculated on the basis of a phase 2 study design (with an alpha of 0.20). A phase
3 trial adequately powered for survival and toxicity will be required to provide definitive evidence
of the overall benefit.

4 Methodology

The methodology to undertake this review is specified by NHS England in their ‘Guidance on
conducting evidence reviews for Specialised Commissioning Products’ (2016).

A description of the relevant Population, Intervention, Comparison and Outcomes (PICO) to be
included in this review was prepared by NHS England’s Policy Working Group for the topic (see
section 11 for PICO table).

The PICO criteria were used to search for relevant publications in EMBASE, MEDLINE and
Cochrane CDSR and CENTRAL (see section 12 for search strategy).

The search dates for publications were between 01/01/2009 and 08/03/2019.

The searches retrieved 4791 records. Following de-duplication in EndNote X7, 3729 records were
assessed for relevance using the criteria from the PICO. Full text versions of papers which
appeared potentially useful were obtained and reviewed to determine whether they were
appropriate for inclusion. Papers which matched the PICO were selected for inclusion in this
review.

Evidence from all 16 papers included was extracted and recorded in evidence summary tables,
critically appraised and their quality assessed using National Service Framework for Long term
Conditions (NSF-LTC) evidence assessment framework (see section 7 below).

The body of evidence for individual outcomes identified in the papers was graded and recorded in
grade of evidence tables (see section 10).




5 Results

1. In patients with oligometastatic cancer, what is the clinical effectiveness of stereotactic
ablative body radiotherapy to the extracranial oligometastases compared with no
treatment or local treatment to oligometastases?

All 16 included studies reported on at least one clinical effectiveness outcome (Andratschke et al.,
2018, Comito et al., 2014, Filippi et al., 2016, Klement et al., 2018, Kunos et al., 2012, Lee et al.,
2018, Lodeweges et al., 2017, Mahadevan et al., 2018, Navarria et al., 2014, Ost et al., 2018,
Palma et al., 2019, Ricco et al., 2017, Siva et al., 2018, Stintzing et al., 2013, Sutera et al., 2019,
Warren et al., 2017).

Median overall survival

Nine of the included studies reported median survival. One study was the SABR-COMET RCT
(Palma et al., 2019) that compared SABR with standard of care in patients with oligometastatic
disease from different primary tumours, and one was a case-control study comparing SABR with
RFA (Stintzing et al., 2013) for liver metastases. The rest of the studies were non-comparative
cohorts (Comito et al., 2014, Kunos et al., 2012, Navarria et al., 2014, Sutera et al., 2019) and 3
registries (Andratschke et al., 2018, Klement et al., 2018, Mahadevan et al., 2018). Figure 1 shows
the median overall survival achieved with SABR for these studies. Details for OS per study are
presented in table 5.
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Figure 1: Median overall survival in months for patients treated with SABR. The studies are
arranged based on recruitment dates starting from the most recent. All studies in orange had less
than 20-months median follow-up time.

The shortest median OS reported was reported by (Kunos et al., 2012) at 20.2 months (95% ClI
10.9-29.5), however, the study had a short follow-up (median 15 months), recruited only patients
with gynaecological malignancies and some of the patients were treated with a low biologically
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equivalent dose (BED). Oligometastatic patients are expected to have a longer survival as is
evident from the findings of Palma et al (2019) for the control group that received standard care
and achieved 28 months median overall survival (95%Cl 19-33).

The longest median overall survival was reported by (Sutera et al., 2019) at 42.3 months (95%ClI
27.4-not reached). Similar findings were reported by Palma et al (2019) at 41 months (95%Cl 26-
not reached). These two studies both recruited a contemporary cohort. They used comparable
populations and interventions. They recruited patients with oligometastases from different
primary cancers with various lesion locations, although there were differences on the individual
proportions with a notably lower percentage of prostate cancer metastases for Sutera et al’s
(2019) study.

Some of the included studies reported the following variables influencing survival analysis?:

e Karnofsky Performance Status (Sutera et al., 2019, Klement et al., 2018).
e Primary diagnosis (Sutera et al., 2019, Andratschke et al., 2018).

e Metastasis size (Klement et al., 2018, Andratschke et al., 2018)

e Primary controlled (Klement et al., 2018)

e Solitary metastasis (Klement et al., 2018)

Actuarial overall survival

Twelve studies reported actuarial survival. One study was an RCT (Palma et al., 2019), three were
case-control studies comparing SABR with surgery (Filippi et al., 2016, Lee et al., 2018, Lodeweges
et al., 2017) for pulmonary metastases. The rest of the studies were non-comparative cohorts
(Comito et al., 2014, Navarria et al., 2014, Siva et al., 2018, Sutera et al., 2019) and 3 registries
(Andratschke et al., 2018, Klement et al., 2018, Mahadevan et al., 2018). Figure 2 and Figure 3
show the 1- and 2-year overall survival achieved with SABR for these studies. Details for OS per
study are presented in table 5.

Actuarial overall survival was a primary outcome in a number of the included studies, however, it
is unknown if any of them was adequately powered to detect a difference either from historically
reported results or vs. a comparator (standard care, surgery, RFA). Studies reported mainly OS at
1- and 2-years post treatment.

2 Only studies reporting multivariable analysis are included.
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Figure 2: 1-year actuarial survival rates with SABR, in orange are results from registries.

The lowest rates for 1- and 2-year OS (approximately 70% and 47% respectively), were reported
by the 4 registry analyses (Andratschke et al., 2018, Klement et al., 2018, Mahadevan et al., 2018,
Ricco et al., 2017). These studies recruited patients for almost two decades starting in some cases
from 1997, making the population, intervention and other aspects of the patient treatment and
follow-up less comparable to a contemporary cohort. The highest 1- and 2-year OS was reported
by Siva et al. (2018) a study that included only patients with prostate cancer and with bone/nodal
metastases, all considered as good prognostic factors for OS.
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Figure 3: 2-year actuarial survival rates with SABR, in orange are results from registries.

The best evidence on actuarial survival is provided by the Palma et al. (2019) RCT that reported
86% and 70% with SABR vs. 86% and 60% with standard care (data extracted from the Kaplan-
Meier curves graph included in the publication). There is consistency between the results
reported by Palma et al. (2019) and the rest of the evidence as the 1-year OS rates in the rest of
the literature ranged between 70-100%. The differences in the included population, study designs




and treatment received, could account for the outliers. The results were less consistent for the 2-
year OS rates with rates between 47-100%.

Results of comparative studies

Three retrospective case-control studies compared SABR with surgery (Filippi et al., 2016, Lee et
al., 2018, Lodeweges et al., 2017) for pulmonary metastases. All three studies reported equivalent
results between SABR and surgery (metastasectomy). However, it should be noted that these
were retrospective case-control studies with small sample sizes and without estimated sample
size calculations. The SABR cohorts included in these studies usually had more adverse prognostic
factors such as having larger tumours and higher incidence of synchronous extra-pulmonary
disease (Lee et al., 2018), being older, having received higher rates of prior treatment, and having
a shorter median metastasis free interval (Lodeweges et al., 2017). Two of the studies (Filippi et
al., 2016), used propensity scoring to account for the differences between SABR and the
comparator.

The overall survival achieved with SABR reported from these studies is comparable to those of the
largest international retrospective pulmonary metastasectomy analysis, according to which the 1-
and 2-year survival rates for complete resection were approximately 85% and 70%, respectively

(Pastorino et al., 1997). More recent studies have confirmed similar findings (Onaitis et al., 2009).
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Local control

Ten of the included studies provided results on local control. Three of these were case-control
studies comparing SABR with surgery for lung oligometastatic disease (Lee et al., 2018, Lodeweges
et al., 2017) or RFA (Stintzing et al., 2013) for liver lesions. The rest of the studies were non
comparative cohorts (Comito et al., 2014, Navarria et al., 2014, Siva et al., 2018, Sutera et al.,
2019) and registries (Andratschke et al., 2018, Mahadevan et al., 2018, Ricco et al., 2017). Figure 4
shows the 1- and 2-year LC rates achieved with SABR for these studies. Details for LC rates per
study are presented in table 6.

When studies reported separate outcomes between radical and palliative radiotherapy doses the
results for the high BED only have been included in the graph. With the exception of the
(Andratschke et al., 2018) study, which reported a 1-year LC of 76%, the rest of the studies
reported values of 83-97%. In (Andratschke et al., 2018) the authors report a number of reasons
for the relatively low LC in comparison with other studies, such as the recruitment of patients over
almost two decades starting from the late 1990s, and the fact that that some patients received
low BED (which has been consistently associated with poor LC across the studies). Indeed, based
on Andratschke et al’s. 2018 subgroup analysis, the size of the lesion and the BED affected LC, and
patients treated after 2003 had a better LC than patients treated in earlier years.
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Figure 4: 1- and 2-year LC rates with SABR. When studies reported separate outcomes between
radical and palliative radiotherapy doses the results for the high BED only have been included in
the graph.

Results of comparative studies
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Three studies were case-control studies comparing SABR with surgery for lung oligometastatic
disease (Lee et al., 2018, Lodeweges et al., 2017) or RFA (Stintzing et al., 2013) for liver lesions. In
all three studies, LC with SABR was not statistically significantly different to either surgery (Lee et
al., 2018, Lodeweges et al., 2017) or RFA (Stintzing et al., 2013). However, all studies were
retrospectively conducted with high risk of bias. Figure 5 shows the 1- and 2-year LC rates
achieved with SABR vs. surgery and RFA for these studies.

Local control
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Figure 5: LC rates comparing SABR with surgery (Lee 2018, Lodeweges 2017) and RFA (Stintzing
2013). Red and orange columns show the 1- and 2-year LC achieved with SABR, respectively. Blue
and green columns show the 1- and 2-year LC rates achieved with the comparator.

Effect of lesion size

In (Lodeweges et al., 2017) lesion size did not influence LC (HR =1.03, 95% Cl: 0.73- 1.45).
However, overall the study included small lesions with a mean size of 1.9 cm. In studies including
lesions with higher size variability such as (Mahadevan et al., 2018, Andratschke et al., 2018, Ricco
et al., 2017) LC was better for tumours of smaller size.

Effect of dose

With the exception of (Navarria et al., 2014) a number of studies reporting LC and performing
subgroup analysis based on dose confirmed the impact of that variable on LC. It should be noted,
however, that in (Navarria et al., 2014) the authors used high radiotherapy doses (BED10 dose
>100Gy) to treat all metastases resulting in very homogenous cohort that is difficult to separate
with subgroup analysis based on dose.

Effect of primary histology

With the exception of (Andratschke et al., 2018), which found worse LC rates in patients with
colorectal cancer (CRC) metastases, all other studies that analysed results based on primary
cancer diagnosis found no impact on LC (Mahadevan et al., 2018, Ricco et al., 2017). The above
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findings from the literature reflect the results reported by a recent study investigating the dose-
response relationship in oligometastatic disease that shows that after median follow-up 16
months, local tumour control was observed in 86.7% of the secondary lung tumours.
Furthermore, although a strong dose-response relationship was observed for the overall cohort,
this was not influenced by the primary cancer site within the metastatic cohort (Guckenberger et
al., 2016).

Progression free survival

Ten of the included studies reported progression-free survival with SABR as a secondary outcome.
The studies used different definitions of progression depending on the histology, location of
metastases and follow-up schedule and therefore, the results of PFS from the included studies are
less reliable than those reported for OS and LC. One of the studies was the SABR-COMET RCT
(Palma et al., 2019), 5 were prospective non comparative cohorts (Comito et al., 2014, Kunos et
al., 2012, Navarria et al., 2014, Siva et al., 2018, Sutera et al., 2019) and 4 were non-randomised
comparative (Filippi et al., 2016, Lee et al., 2018, Lodeweges et al., 2017, Stintzing et al., 2013).
Details for PFS rates per study are presented in table 7.

Progression-free survival ranged from 24%-83%. The most significant evidence for this outcome is
reported by Palma et al (2019) with a doubling in PFS in favour of SABR. Six months median PFS
(95% Cl 3.4-7.1) in the standard care group vs. 12 months (6.9-30.4) in the SABR group (HR 0.47,
95% Cl 0.30-0.76, p=0.0012). Although (Sutera et al., 2019) reported a lower median PFS of 8.7
months (95% Cl, 6.6-13.1) the 95% Cl overlapped. Both studies recruited a contemporary cohort,
and had comparable populations and interventions. They recruited patients with oligometastases
from different primary cancers with various lesion locations, although there were differences on
the individual proportions with a notably lower percentage of prostate cancer metastases for the
Sutera et al. (2019) study.

Quality of life

Five of the included studies reported quality of life (QoL) with SABR as a secondary outcome. Two
of the studies were RCTs (Ost et al., 2018, Palma et al., 2019) and the rest were prospective non
comparative cohorts (Siva et al., 2018, Sutera et al., 2019, Warren et al., 2017). Details for QoL per
study are presented in table 9.

With the exception of 1 study (Warren et al., 2017), all studies used cancer-specific questionnaires
to assess quality of life. None of the studies reported a difference in quality of life with SABR.
More specifically, the RCT by Ost et al. (2018) found that QoL was similar at baseline and at 1-year
post treatment, between patients with oligometastases from prostate cancer treated with SABR
with those who were on active surveillance. This is a significant finding for this patient population
with relatively good prognosis, as one of the factors influencing treatment decisions is whether
treatment will affect quality of life. A prospective cohort study also reached a similar conclusion in
this patient cohort, with no significant changes observed between baseline and up to 2 years post
treatment.
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The RCT by Palma et al. (2019) also found no difference in QoL between patients treated with
SABR and those receiving standard care at 6 months post treatment. Sutera et al. (2019) reached
the same conclusion for a similar patient population with no major differences between baseline
and at 9 months in patients treated with SABR.

Finally, a prospective cohort study (Warren et al., 2017) reported the quality of life changes in
patients with liver metastases only using the generic tool EQ5D. The mean utility score remained
stable between baseline and at 6 months post treatment.

Although two of the studies contributing evidence for QoL are RCTs the current evidence is weak
as QoL was not an adequately powered outcome in any of the studies. This is easily demonstrated
in the case of Sutera et al. (2019) where changes in QoL were significant at 6 and 12 months but
not at 9 months, which questions the validity of the result. All authors have noted that the lack of
changes in Qol, indicates that SABR does not significantly adversely affect quality of life. However,
it is common for patients whose health and subsequent QoL deteriorates to be lost to follow-up,
resulting in detection bias and inability to accurately measure Qol outside an adequately powered
phase 3 RCT.

Quality of life was a secondary outcome in all studies, therefore, none of them was adequately
powered to detect a difference either from baseline or vs. a comparator (standard care or active
surveillance). With the exception of (Siva et al., 2018) that reported QoL results for up to 2 years
after treatment, the other studies captured only a relatively short post-treatment interval
potentially failing to capture the effect of late toxicity on QoL. For some of the subgroups that
active surveillance is a common treatment strategy (such as with patients with prostate cancer)
because of relatively good prognosis, one of the factors weighting in treatment decisions is
whether treatment will affect their QoL. Unfortunately, the current literature cannot provide
conclusive answers for this outcome.

2. In patients with oligometastatic cancer, what is the safety of stereotactic ablative body
radiotherapy to the extracranial oligometastases compared with no treatment or local
treatment to oligometastases?

Fourteen of the included studies provided results on toxicity. Two studies were RCTs (Ost et al.,
2018, Palma et al., 2019), three studies were case-control studies comparing SABR with surgery
for lung oligometastatic disease (Lee et al., 2018, Lodeweges et al., 2017) or RFA (Stintzing et al.,
2013) for liver lesions. The rest of the studies were non comparative cohorts (Comito et al., 2014,
Navarria et al., 2014, Siva et al., 2018, Sutera et al., 2019, Warren et al., 2017, Kunos et al., 2012)
and registries (Andratschke et al., 2018, Mahadevan et al., 2018, Ricco et al., 2017). Almost all
studies used the CTCAE criteria to record toxicity information. However, often the reporting was
poor, failing to distinguish between acute and chronic toxicity. Table 7 shows the toxicity rates
reported for SABR in these studies.

The 3 deaths reported in Palma et al. (2019) that were attributed to SABR were in 2 patients
treated for pulmonary metastases and 1 patient treated for an adrenal metastasis. The first
patient, had a prior non-small cell lung cancer (NSCLC) and a history of chronic kidney disease, and
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underwent SABR for two lung lesions and a liver lesion. All 3 lesions were treated within the
expected normal tissue tolerance, meaning that they received a radiation dose that has low risk to
cause toxicity. The patient developed symptoms of severe pneumonitis 2 months after SABR that
did not respond to treatment and the patient died in hospital. The second patient with pulmonary
metastases was treated for a single lung lesion. All normal tissue doses were within tolerance.
Approximately 1 year later, he developed dyspnoea and left-sided chest pain, and was found to
have a large pulmonary abscess at the treated location. Scans also showed widespread
progressive disease. The patient was started on antibiotics but declined further treatment, and
died in hospital. The third patient, was treated for an adrenal metastasis from colon cancer with a
background history of Crohn’s disease. The risk of gastrointestinal injury from SABR was high and
discussed with the patient, and for that reason the gastric radiation dose was kept to a minimum.
Several months after SABR, the patient was started on steroids for base of tongue swelling that
proved benign. Shortly after starting steroids, the patient developed a perforated gastric ulcer
requiring urgent operative intervention. Intra-operatively, the surgeon noted that the perforation
occurred in the posterior gastric wall near the adrenal gland in an area of fibrosis, which
corresponded to the area of treatment. In the post-operative period, the patient experienced an
acute-on-chronic subdural haemorrhage and died (Palma et al., 2019).

With the exception of the SABR-COMET RCT (Palma et al., 2019) no other study reported Grade 5
toxicity with SABR. On the contrary, all previous studies reported a favourable toxicity profile with
SABR in patients with oligometastatic disease with no Grade 4 and Grade 5 acute and chronic
toxicity and very low rates of Grade 3 events. This finding highlights the significance of adherence
to follow-up and avoiding bias during the collection of toxicity information. For example in all
registry studies the retrospective data collection resulted in under-reported toxicity rates as noted
by the authors of those studies. In the case control studies, patients who received different
interventions had different follow-up schedules and often different toxicity profiles (Lee et al.,
2018).

In the case of the second RCT by Ost et al. (2018), there were only 6 cases (17%) of G1 toxicity
with metastasis-directed treatment. After removing the few cases treated with surgery, there
were only two (8%) incidents of SABR-related toxicity, one associated with acute loose stools, and
one with acute muscle soreness. No G2 or G5 toxicity was observed. The toxicity for all cases was
well documented and assessed in the metastasis-directed treatment group without any patients
lost to follow-up.

Treatment-related toxicity was a secondary outcome in all studies, therefore, none of them was
adequately powered to detect a difference compared with a comparator (standard care, active
surveillance, surgery, RFA). Evidence for an increase in severe toxicity with SABR is provided by
the Palma et al. (2019) RCT that reported grade 5 deaths (4.5%, 95% Cl 0-10%) with SABR but not
with standard care. There is however, inconsistency between the results reported by Palma et al.
(2019) and the rest of the evidence as no other study has reported grade 5 deaths with SABR.
Given the relatively good prognosis of patients with oligometastatic disease and the high rates of
overall survival achieved with standard care (Palma et al., 2019) and active surveillance (Ost et al.,
2018) the impact of severe toxicity is clinically very important. The inconsistency between the
toxicity results reported in Palma et al. (2019) and the rest of the literature, in combination with
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toxicity being measured as a secondary outcome in all studies results in low quality evidence for
this outcome.

3. In patients with extracranial oligometastatic cancer, what is the cost effectiveness of
stereotactic ablative body radiotherapy to the extracranial oligometastases compared with
no treatment or local treatment to oligometastases?

No eligible economic analyses comparing SABR with no treatment or local treatment were
identified as part of this review.

4. From the evidence selected, are there any subgroups of patients who may benefit from
stereotactic ablative body radiotherapy to local tumours more than the wider population of
interest (for example, by primary tumour type)?

It is not possible from the current evidence to discern any subgroups of patients that may benefit
from SABR more than the wider population. There is weak evidence that local control with SABR is
only dependent on size and administered dose rather than primary tumour histology. Further
research should aim to provide support for the overall survival benefits for tumour-specific groups
in adequately powered phase 3 trials.

6 Discussion

Sixteen studies provide evidence relevant to the scope of this review. There is good quality
evidence (Grade A) that SABR significantly increases median overall survival in comparison with
standard care in patients with extracranial oligometastases in various locations. There is also
moderate quality evidence that SABR results in high local control and low quality of evidence that
the result achieved with SABR is similar to that achieved by surgery (for pulmonary
oligometastases) or RFA (for liver oligometastases).

Low quality evidence suggests that SABR may be linked to severe toxicity. Given the relatively
good prognosis of patients with oligometastatic disease and the high rates of overall survival
achieved with standard care and active surveillance, the impact of severe toxicity is clinically very
important and should be investigated further in future studies and using real world data.

There is low quality evidence suggesting that the QoL after SABR treatment is equivalent to that
experienced by patients receiving standard care or active surveillance. Literature addressing QoL
focused particularly on patients with prostate cancer, who have a relatively good prognosis. One
of the factors influencing treatment decisions is whether treatment will affect patients’ QOL;
therefore this outcome is clinically important and should be investigated further in future studies.

The main limitation of the evidence is that with the exception of the RCT by Palma et al. (2019)
most studies were non-comparative and so cannot inform the clinical efficacy and safety of SABR
versus comparators. In addition, most studies had a relatively short follow-up schedule. Although
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a short follow-up duration is appropriate for studying cancers with poor prognoses, in the case of
oligometastatic disease is not appropriate and it can bias the reported survival analysis. The 4
retrospective case-control comparative studies have high risk of bias for patient selection and
detection and are underpowered to detect differences between the two cohorts. Although some
studies reported subgroup analysis, the low numbers of patients and the high risk of bias do not
allow robust conclusions to be drawn.

The main implication from the available evidence is that the use of SABR in patients with
controlled primary tumours and one to five oligometastases may lead to an increase of
approximately 13 months in overall survival, with a doubling of progression-free survival. The
inconsistency between the reported toxicity results in the literature does not allow robust
conclusions about the safety of SABR compared to standard care or other comparators.

In the future, phase 3 trials are needed to confirm the benefit in overall survival in comparison
with other metastases-directed treatments such as surgery and RFA, to determine whether
tumour sub-groups derive differing levels of benefit, to define the maximum number of
metastases and to investigate the impact of SABR on toxicity and Qol.

7 Conclusion

The available evidence from the literature supports the use of SABR in adult patients with
metachronous extracranial oligometastases (up to 5 metastases). There is evidence of clinically
and statistically significant improvement in overall survival, progression free survival, and local
control. These findings, however, will need to be confirmed by an adequately powered phase Il
RCT. A conclusion about the safety profile of SABR in this population is less clear as the majority
of the evidence, reported low levels of severe toxicity and absence of grade 5 toxicity. The
exception to this is the report of grade 5 toxicity by the SABR-COMET RCT (4.5%) as a secondary
outcome measure. Given the relatively good prognosis of patients with oligometastatic disease
and the high rates of overall survival achieved with standard care and active surveillance, the
impact of severe toxicity is clinically important and should be investigated further in future
studies and using real world data.

Because of the heterogeneity in treatment doses and schedules used, the optimal dose and
fractionation of SABR, and the optimal number of lesions treatable with acceptable risk, remain
unknown from the current evidence.

No published evidence exist on the cost-effectiveness of SABR compared with any of the
comparators.
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8 Evidence Summary Tables

Table 1: Comparative studies

Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
(Palma et al., RCT 99 patients with Patients were Primary Overall Os: 9 Direct Randomised, due to the
2019) - various randomised (2:1) Clinical survival -Median = 28 nature of the intervention,
NCT01446744 | Multicentre oligometastases to SABR (n=66) or | effectiveness months (95%Cl 19- blinding was not possible.
from various standard care Progression | 33) standard care
International primary cancers (n=33) free survival | vs 41 months The study population and
(Canada, (21% prostate*, (95%CI 26-not intervention are well
Netherlands, 20% breast*, 14% Total dose: Local reached) SABR, matched to the scope, with
UK, Australia) | colorectal*) SABR = 30-60Gy control (HR 0.57, 95%ClI comparable % of prostate

Recruitment
period 2012-
2016

95% of the patients
had <4 metastases

Median time to
metastases was
2.4 years

in 3-8 fractions,
single fractions of
16-24Gy were
permitted for brain
or vertebrae
metastases
Standard care= 8-
30Gy in 1-10
fractions

Median 24 months
follow-up.

0.3-1.1, p=0.09)
-1 year = 86% in
both groups

-2 year = 60%
standard care vs.

70% SABR
PFS:
-Median = 6

months (95%Cl
3.4-7.1) standard
care vs. 12 months
(95%CI 6.9-30.4)
SABR, (HR 0.47,
95%CI 0.3-0.76,
p=0.0012)

-1 year = 22%
standard care vs.
53% SABR

-2 year = 15%
standard care vs
40% SABR

LC:
49% standard care
Vs 75% SABR,

and colorectal cancer
primary diagnoses.

The groups were well
matched with the exception
of a higher % of prostate
cancer (21% for SABR vs
6% for the control group)
and a lower % of colorectal
cancer in the SABR group
(14% for SABR vs. 27% for
the control group).

The exact number of
further cycles of systemic
therapy, and the drugs
used, could not be reliably
ascertained as patients
were often treated at other
centres during the follow-
up period.

The study was adequately
powered for the primary
outcome, however, the
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome QOutcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
absolute increase overall survival outcomes
26% (95%CI 10- were better than the a
41) priori estimates of survival
used in the sample size
Primary Toxicity Quality of life was calculation,
Safety QoL similar between
arms at baseline Progression was measured
and remained objectively using either
comparable at 6- PET or CT imaging.
months.
Cl were reported
Adverse events:
-G2=6%in
standard care vs.
16% in SABR
-G3 3% in standard
care vs. 7% in
SABR
-G5 0% in standard
care vs. 5% in
SABR
The only side effect
experienced with
standard care was
fatigue.
Patients receiving
SABR had fatigue,
dyspnoea, pain.
Grade 5: 4.5% (3
deaths)
(Ostetal., RCT 62 patients with Patients were Primary ADT-free ITT: Median ADT- 9 Direct Randomised, due to the
2018) - oligorecurrent randomised (1:1) Clinical survival free survival was nature of the intervention,
NCT01558427 | multicentre prostate cancer to initial effectiveness 13 months (80%Cl, blinding, and concealment
metastasis- 12 to 17 months) was not possible.
Belgium All patients had directed therapy for the surveillance
less than 3 (MDT) or active group and 21 The study population and
metastases surveillance months (80% ClI, intervention are well
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome QOutcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
Recruitment In the MDT group, 14 to 29 months) matched to the scope,
period 2012- Mean time to SBRT (n = 25) and for the MDT group however, 6 patients in the
2016 metastases was surgery in 6 (HR: 0.60 [80% ClI, intervention group received
approximately 6 patients 0.40 to 0.90]; log- surgery rather than SABR.
months rank p= 0.11).
Total dose =30Gy | Secondary Local Quality of life was The study was adequately
in 3 fractions Clinical control similar between powered for the primary
effectiveness | Quality of | arms at baseline outcome.
Median 3 years Safety life and remained
follow-up. Adverse comparable up to Progression was measured
events 1-year follow-up. objectively using either

Six patients
developed grade 1
toxicity in the MDT
arm. No grade 2 to
5 toxicity was
observed.

PET or CT imaging.

Quiality-of-life scoring was
performed and scored
using appropriate tools
namely the EORTC QLQ-
C30 supplemented with the
QLQ-PR25.

Toxicity was assessed
using the CTCAE criteria.
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(Lee et al.,
2018)

Retrospective
case-control
study

single-centre
Korea
Recruitment

period
unknown

51 patients with
pulmonary
oligometastases
from various
primary cancers
(35.3% colorectal*)

All patients had
less than 3
metastases

Mean time to
metastases was
approximately 30
months

21 patients
received SABR
and 30
metastasectomy

Total dose = 60Gy
in 3 fractions or
48Gy in 4 fractions

Median follow-up:
14 months

Primary
Clinical
effectiveness

Primary
Safety

Overall
survival

Local
control

Progression
free survival

Toxicity

Os:

-1 year = 95%
surgery vs 79.5%
SABR

-2 years = 81.8%
surgery vs 68.2%
SABR (p=0.534)

LC:

1 year= 96.6%
surgery vs 83.5%
SABR

2 year = 91.5%
surgery vs 75.2%
SABR (p=0.163)

PFS:

1 year=51.1%
surgery vs 23.8%
SABR

2 year = 46%
surgery vs 11.9%
SABR (p=0.02)

85.7% of the SABR
cohort developed
radiation
pneumonitis:
-grade 1in 12
(57.1%),

-grade 2in 5
(23.8%), and
-grade 3in1
(4.8%).

Two patients
experienced grade
1and 2rib
fractures, one and
two patients
experienced grade
1 and 2 chest wall
pain, respectively.

In the surgery
group:

Direct

Retrospective, no
randomisation, blinding,
concealment.

The 2 groups well not well
matched with SABR
patients having larger
tumours and higher
incident of synchronous
extra-pulmonary disease.

It is unknown if the study
was adequately powered,
when the patients were
recruited and the follow-up
period was short.

Cl are not reported.
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome QOutcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
-1 patient

experienced acute
bleeding requiring
surgical
intervention.

-1 patient had
acute respiratory
distress syndrome
requiring intensive
medical care

-1 patient
experienced grade
3 nausea and
required fluid
treatment.
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome QOutcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
(Lodeweges et | Retrospective 101 patients with 42 patients Primary Overall Os: 7 Direct Retrospective, no
al., 2017) case-control pulmonary received SABR Clinical survival -1 year = 87% (76— randomisation, blinding,
study oligometastases and 68 effectiveness 93) surgery vs 98% concealment.
from various metastasectomy Local (84-100) SABR
single-centre primary cancers control -2 years = 74%

Netherlands

Recruitment
period 2007-
2010

(57% colorectal*)

97% of patients
had < 4
metastases

Mean time to
metastases was
approximately 16
months

Total dose = 60Gy
in 3 fractions or
48Gy in 4 fractions

Median follow-up:
7.6 years

Progression
free survival

(61-82) surgery vs
869% (71-93) SABR
(p>0.05)

LC:

1 year= 93% (83—
97) surgery vs 95%
(80-99) SABR

2 year = 91% (79—
96) surgery vs 95%
(80-99) SABR (p >
0.05)

PFS:

1 year=56% (43—
66) surgery vs 49%
(34-63) SABR

2 year = 35% (23—
46) surgery vs 27%
(14-41) SABR (p >
0.05)

A small percentage of
patients had more than 4
lesions.

SABR was considered a
second choice treatment
after surgery and as result
the groups were different
the baseline clinical
characteristics (in favour of
surgery). The 2 groups well
not well matched with
SABR patients being older,
having received higher
rates of prior treatment,
and having a shorter
median metastasis free
interval. The authors used
propensity scoring to
account for the baseline
differences among the 2
groups

The study did not report a
sample size calculation.

The study had long follow-
up.
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome QOutcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
(Filippi et al., Retrospective 170 patients with 28 patients Primary Overall Os: 5 Direct Retrospective, no
2016) case-control pulmonary received SABR Clinical survival -1 year = 96% randomisation, blinding,
study oligometastases and 142 effectiveness surgery vs 89% concealment.
from colorectal metastasectomy Local SABR
single-centre cancer control -2 years = 82% A small percentage of
Total dose = 26Gy surgery vs 77% patients had more than 4
Italy The majority of in 1 fraction or Progression | SABR (p=0.134) lesions.
patients had less 45Gy in 3 fractions free survival
Recruitment than 3 metastases | or 55Gy in 10 The 2 groups were well
period 2005- fractions and 60Gy The results of PFS matched, however, they
2012 Mean time to in 8 fractions are considered were unbalanced in terms
metastases was unreliable because of numbers. The authors
more than 2 years Median follow-up: different follow-up used propensity scoring to
SABR = 27 months protocols were account for the baseline
Surgery= 46 applied in the two differences among the 2
months cohorts. groups

Primary Toxicity SABR:

Safety -Radiation The study did not report a
pneumonitis grade sample size calculation.
3=14.4%

-Chronic chest pain The study had unbalanced

grade 3 = 3.55 follow-up between the 2
groups reducing the ability

Surgery: to detect differences

No major between the 2 cohorts.

complications and
only one death
within 30 days
were observed
among the surgical
population.
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome QOutcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
(Stintzing et Retrospective 60 patients with 30 patients Primary Overall Os: 5 Direct Retrospective, no
al., 2013) case-control liver received SABR Clinical survival Median = 34.4 randomisation, blinding,
study oligometastases and 30 RFA effectiveness months (19.9-48.9) concealment.
from colorectal SABR vs 52.3
Single-centre cancer Total dose = 26Gy (31.1-73.6) RFA Baseline characteristics did
in 1 fraction (p=0.06) not differ significantly
Germany The majority of between the groups.
patients had a Median follow-up LC:
Recruitment solitary lesion was 23 months -1 year = 65% RFA The study did not report a
period 2005- Local vs 85% SABR sample size calculation.
2011 Median time to control -2 years = 61%
metastases was 12 surgery vs 80% It is unknown if the follow-
months PFS SABR (p>0.05) up was consistent between
the 2 groups.
Local PFS:
Median= 6.0
months (1.9-10)
RFA vs 34.4
months (3.4-65.4)
SABR (p<0.001)
Primary Adverse
Safety effects No patient develop
grade 3 or higher
toxicity.

* The cancer types with the highest % representation in the sample
Quality of evidence score: The GRADE (Grading of Recommendations, Assessment, Development and Evaluations) framework for developing and presenting summaries of evidence was used
for rating the quality of evidence included in the report.
HR: Hazard ratio, ITT = intention to treat, LC = local control, OS = overall survival , 95% CI = 95% confidence interval
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Table 2: Non-comparative studies

Use of SABR to treat Oligometastatic disease in patients with cancer
Study Study Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference Design characteristics Comparators measure measures Evidence Summary
type Score
(Sutera et al., Prospective 147 patients with All patients Primary Overall os: 7 Direct Non-randomised, lack of
2019) cohort oligometastases from | received SABR Clinical survival -Median = 42.3 control, due to the nature of
various primary with changes in effectiveness months (27.4-) the intervention, blinding,
NCT01345552 | Multicentre cancers (21.8% lung* | total dose and Local -1 year = 84% and concealment was not
and 21.2% fractionation control -2 year = 63% possible.
Ireland/US colorectal*) depending on -5 year = 43%
treatment site PFS The study population and
Recruitment | 97.2% of the patients LC: intervention are well
period 2011- | had <4 metastases Total dose = 18- -Median = not matched to the review
2017 60Gy in 1-5 reached scope.
Mean time to fractions -1 year = 91%
metastases was not -2 year = 83% The study did not report a
reported Median 41.3 -5 year = 75% sample size calculation.
months follow-up.
PFS: Progression was measured
-Median = 8.7 objectively using CT
months (95%Cl, imaging, however, the 6
6.6-13.1) months interval beyond the
-1 year =47% 1%t year raises concerns
-2 year = 27% about detection bias.
-5 year =17%
Secondary Adverse QoL did not Quality-of-life scoring was
Safety events change at performed and scored
QoL completion, 6 using an appropriate tool
weeks, 3 months, namely the 27-item
and 9 months Function Assessment of
after treatment. Cancer Therapy-General
The changes were (FACT-G). The fact that
significant at 6 changes in QoL were
and 12 months. significant at 6 and 12
months but not 9 months
Adverse events questions the validity of the
Acute: result.
-G2 =7.5% Confidence intervals were
-G3=2% reported
Late:
-G2=1.4%
-G3 =1.4%.
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Use of SABR to treat Oligometastatic disease in patients with cancer
Study Study Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference Design characteristics Comparators measure measures Evidence Summary
type Score
(Navarria et Prospective 76 patients with All patients Primary Overall os: 7 Direct Non-randomised, lack of
al., 2014) cohort pulmonary received SABR Clinical survival -Median = 20 control, due to the nature of
oligometastases from | with changes in effectiveness months the intervention, blinding,
Single centre | various primary total dose and Local -1 year = 84% and concealment was not
cancers (24% lung* fractionation control -2 year = 73% possible.
Italy and 38% colorectal*) | depending on -3 year = 73%
treatment site Progression The study population and
Recruitment Number of patients free survival | LC: intervention are well
period 2010- | with <4 metastases Total dose = 60Gy -1 year = 95% matched to the review
2012 not reported in 3/8 fractions or -2 year = 89% scope.
48Gy in 4 fractions -3 year = 89%
Median time to The study did not report a
metastases = 24 The majority of PFS: sample size calculation.
months patients received -1 year = 83%
48Gy in 4 -2 year = 70% Progression was measured
fractions. -3 year = 70% objectively using CT or PET
imaging, however, not all
Median 18 months | Primary Toxicity No acute or late patients were subjected to
follow-up. Safety grade2+ the same follow-up
pulmonary assessment raising

toxicity, chest pain
or rib fracture was
observed.

concerns about detection
bias.

Confidence intervals were
not reported
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Use of SABR to treat Oligometastatic disease in patients with cancer
Study Study Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference Design characteristics Comparators measure measures Evidence Summary
type Score
(Sivaetal., Prospective 33 patients with bone | All patients Primary Overall os: 7 Direct Non-randomised, lack of
2018) cohort and lymph nodes received SABR Clinical survival -1 year = 100% control, due to the nature of
oligometastases from | with a single effectiveness -2 year = 100% the intervention, blinding,
U1111-1140- Single- prostate cancer fraction of 20Gy Local and concealment was not
7563 centre control LC: possible.
All patients had <3 Total dose = 20Gy -1 year = 97%
Australia metastases in 1 fraction Progression | (95%CI 91-100%) The study population and
free survival | -2 year = 93% intervention are well
Recruitment | Mean time to 2 years follow-up. (95%CI 84-100%) matched to the scope.
period 2013- | metastases was not Patients were However, the presence of
2014 reported followed-up with PFS: only bone and lymph nodes
PSA, CT scans -1 year = 58% metastases may have
and NaF PET at 1 (95%CI 43-77%) favourably skewed the
year. -2 year = 39% results for toxicity and OS.
(95%CI 25-60%)
The study was powered to
Adverse events: detect a 15% acute G3
Secondary Toxicity -G1 = 48% toxicity
Safety QoL -G2 =15%
-G3=3% Progression was measured

(vertebral fracture)

The most
common adverse
event was G1
fatigue.

There was no
significant
difference from
baseline QoL

objectively using CT or PET
imaging.

Confidence intervals were
reported
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference Design characteristics Comparators measure measures Evidence Summary
type Score
(Warren et al., | Prospective 31 patients with liver | Total dose not Primary Toxicity No grade 3+ 6 Direct Non-randomised, lack of
2017) cohort oligometastases from | reported but Safety acute or late control, due to the nature of
various primary treatment was QoL toxicities the intervention, blinding,
Single- cancers (41% delivered in 3-6 and concealment was not
centre colorectal cancer*) fractions Pain Mean EQ-5D possible.
score at baseline
Australia All patients had <3 6 months follow- was 0.857, which The study population is

Recruitment
period 2013-
2014

metastases

Mean time to
metastases was not
reported

All patients had
Child-Pugh A liver
function.

up.

remained stable
across the entire
study period.

The mean visual
analogue score at
baseline was 65.8
and remained
unchanged
throughout
treatment and
follow-up.

matching the review scope.

There was a decrease in
compliance for measuring
QoL. This is a well-
recognised problem in
quality QoL research and
minimises the validity of the
results.

EQ-5D is not a cancer
specific QoL tool.

The study did not report a
sample size calculation.
Short follow-up duration.

Confidence intervals were
not reported.
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference Design characteristics Comparators measure measures Evidence Summary
type Score
(Comito et al., Prospective 82 patients (mixed All patients Primary Overall os: 6 Direct Non-randomised, lack of
2014) cohort pulmonary and liver received SABR Clinical survival Median = 32 control, due to the nature of
metastases) with with changes in effectiveness months the intervention, blinding,
Single- oligometastases from | total dose and Local -1 year = 85% and concealment was not
centre colorectal cancer fractionation control -2 year = 65% possible.
depending on -3 year = 43%
Italy All patients had <3 treatment site PFS The study population is
metastases matching the scope.
Recruitment Total dose = 60Gy LC:
period 2010- | Mean time to in 3 fractions, -1 year = 90% The study did not report a
2013 metastases was > 12 | 48Gy in 4 fractions -2 year = 80% sample size calculation.
months for 76% of or 75Gy in 3 -3 year = 75% Short follow-up duration.
the patients fractions
PFS: Confidence intervals were
Median 24 months Median= 14 not reported.
follow-up. months
-1 year = 56%
-2 year = 40%
-3 year = 40%
Primary Adverse -G2 acute toxicity
Safety effects =70%
-G3+ = 0%
The most
common side
effect was fatigue
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Use of SABR to treat Oligometastatic disease in patients with cancer
Study Study Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference Design characteristics Comparators measure measures Evidence Summary
type Score
(Kunos et al., Prospective 50 patients with All patients Primary Overall os: 6 Direct Non-randomised, lack of
2012) cohort oligometastases from | received the same | Clinical survival Median = 20.2 control, due to the nature of
gynaecologic cancer | SABR treatment effectiveness (95% ClI, 10.9, the intervention, blinding,
Single centre | (50% ovarian Local 29.5) months and concealment was not
cancer*) Total dose = 24Gy control possible.
USA in 3 fractions LC:
96% of the patients PFS -1 year = 100% Low BED
Recruitment | had <3 metastases Median 15 months
period 2009- follow-up. PFS: The study population is
2011 Mean time to Median= 7.8 (95% partially matching the scope
metastases was not Cl, 4.0-11.6) as it only includes people
reported months with gynaecologic cancer.
Primary Adverse Acute The study did not report a
Safety effects -G1 =26% sample size calculation.
-G2 =50% Short follow-up duration.
-G3=4%
-G4 =2% Confidence intervals were
reported.
The most
common side
effect was fatigue

* The cancer types with the highest % representation in the sample
Quality of evidence score: The GRADE (Grading of Recommendations, Assessment, Development and Evaluations) framework for developing and presenting summaries of evidence was used
for rating the quality of evidence included in the report.
HR: Hazard ratio, ITT = intention to treat, LC = local control, OS = overall survival , 95% CI = 95% confidence interval
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Table 3: Registries

Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score
(Mahadevan et | Retrospective 447 patients with All patients Primary Overall 0os: 5 Direct Non-randomised, lack of
al., 2018) cohort pulmonary received SABR Clinical survival -Median = 22 control, due to the
oligometastases from with changes in effectiveness months nature of the
RSSearch Multicentre various primary total dose and Local control | -1 year = 70% intervention, blinding,
registry cancers (12.2% lung* | fractionation -2 year = 47% and concealment was
International and 44.3% depending on not possible.
NCT01885299 | (USA, colorectal*) treatment site LC for
Germany, BED=100Gy: Toxicity data was not
Australia) Median number of Median dose = -Median = 52 available for all patients.
metastases was not 45Gy (12-60Gy) months
Recruitment reported. delivered in a -1 year = 88%% The study population
period 2005- median of 3 -2 year = 77% and intervention are
2017 Mean time to fractions matched to the review
metastases was not scope.
reported Median 14 months Secondary Adverse There was no
follow-up. Safety events grade 3+ toxicity Recruitment period was

reported

The most
common toxicity
was fatigue

over a decade starting
from early 2000s. The
intervention may be less
comparable with current
standards of SABR
delivery.

Some patients received
low doses of SABR
(BED<100GY).

The study did not report
a sample size
calculation.

Progression was
measured objectively
using mainly CT
imaging, however, not
all patients had the
same follow-up
schedule. This raises
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Use of SABR to treat Oligometastatic disease in patients with cancer

Study Study Design Population Intervention/ Outcome Outcome Results Quality of | Applicability Critical Appraisal
reference characteristics Comparators measure measures Evidence Summary
type Score

concerns about
detection bias.

Follow-up duration was
short.

Confidence intervals not
reported.

33




(Ricco et al., Retrospective 447 patients with Patients received Primary Overall 0os: Direct Non-randomised, lack of
2017) cohort pulmonary SABR with Clinical survival -Median = 26 control, due to the
oligometastases from changes in total effectiveness months nature of the
RSSearch Multi-centre various primary dose and Local control | -1 year =74% intervention, blinding,
registry cancers (16.6% lung* | fractionation -2 year = 60% and concealment was
International and 25.7% depending on -3 year = 33% not possible.
NCT01885299 | (USA, colorectal*) treatment site -5 year = 22%
Germany, The study population
Australia) Median number of Median dose = LC: and intervention are
metastases was 1. 50Gy (8-60Gy) -Median = 53 matched to the review
Recruitment delivered in a months scope.
period 2004- Mean time to median of 3 -1 year = 80%
2015 metastases was not fractions -3 year = 59% Recruitment period was
reported -5 year = 46% over a decade starting
Median 13 months from early 2000s. The
follow-up. There was no intervention may be less
statistical comparable with current
difference in LC standards of SABR
rates based on delivery.
primary tumour
types. Some patients received
low doses of SABR
(BED<100GY).
The study did not report
a sample size
calculation.
Progression was
measured objectively
using mainly CT
imaging, however, not
all patients had the
same follow-up
schedule. This raises
concerns about
detection bias.
Follow-up duration was
short.
Confidence intervals not
reported.
(Klement et al., | Retrospective 637 patients with Patients received Primary Overall os: Direct Non-randomised, lack of
2018) cohort pulmonary SABR with Clinical survival -Median = 23.5 control, due to the
oligometastases from changes in total effectiveness (21.4-26.6) nature of the
Multi-centre various primary dose and Local control | months intervention, blinding,
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DEGRO
registry

International
(Germany,
Switzerland)

Recruitment
period 1997-
2014

cancers (30.5% lung*
and 21.9%
colorectal*)

99% of the patients
had <4 metastases.
Median number of
metastases was 1.

Mean time to
metastases was not
reported

fractionation
depending on
treatment site

Median dose =
50Gy (8-60Gy)
delivered in a
median of 3
fractions

Median 13 months
follow-up.

Secondary
Safety

Progression
free survival

Toxicity

-lyear=71%
(67%-75%)
-2 year = 60%
(45%-54%)
-3 year = 33%
(29%-39%)

Pneumonitis:
-G2 = 4%
-G3=1%

-G5 = 1 patient

and concealment was
not possible.

The study population
and intervention are
matched to the review
scope.

Recruitment period was
over a decade starting
from early 2000s. The
intervention may be less
comparable with current
standards of SABR
delivery.

Some patients received
low doses of SABR
(BED<100Gy).

The study did not report
a sample size
calculation.

Progression was
measured objectively
using mainly CT
imaging, however, not
all patients had the
same follow-up
schedule. This raises
concerns about
detection bias.

Toxicity data was not
available for all patients.

Follow-up duration was
short.

Confidence intervals
were reported

(Andratschke
et al., 2018)

DEGRO
registry

Retrospective
cohort

Multi-centre

474 patients with liver
oligometastases from
various primary
cancers (13.3%

Patients received
SABR with
changes in total
dose and
fractionation

Primary
Clinical
effectiveness

Overall
survival

Local control

os:

-Median = 24
months

-1 year = 70%
-3 year = 29%

Direct

Non-randomised, lack of
control, due to the
nature of the
intervention, blinding,
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International
(Germany,
Switzerland)

Recruitment
period 1997-
2015

breast* and 48.1%
colorectal*)

100% of the patients
had <4 metastases.
Median number of
metastases was 1.

Mean time to
metastases was not
reported

depending on
treatment site

Median dose and
number of fractions
not reported

Median 15 months
follow-up.

Primary
Safety

Adverse
effects

-5 year = 15%

LC:

-lyear=77%
-2 year = 64%
-3 year = 56%

G1-2 acute
toxicity = 23%
G3 acute toxicity
<1%

No G4 or G5
toxicity

The most
common side
effects were
fatigue, nausea,
diarrhoea.

Chronic:

G1-2 toxicity =
10%

G3 acute toxicity
=1.4%

No G4 or G5
toxicity

The most
common side
effects were
fatigue, nausea,
diarrhoea.

and concealment was
not possible.

The study population
and intervention are
matched to review
scope.

Recruitment period was
over a decade starting
from early 2000s. The
intervention may be less
comparable with current
standards of SABR
delivery.

Some patients received
low doses of SABR
(BED<100Gy).

The study did not report
a sample size
calculation.

Progression was
measured objectively
using mainly CT
imaging, however, not
all patients had the
same follow-up
schedule. This raises
concerns about
detection bias.

Toxicity data, especially
long-term was not
available for all patients.

Follow-up duration was
short.

Confidence intervals
were not reported

* The cancer types with the highest % representation in the sample
Quality of evidence score: The GRADE (Grading of Recommendations, Assessment, Development and Evaluations) framework for developing and presenting summaries of evidence was used
for rating the quality of evidence included in the report.
HR: Hazard ratio, ITT = intention to treat, LC = local control, OS = overall survival , 95% CI = 95% confidence interval
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9 Summary studies results per outcome

Table 4: Survival

Overall Survival

Reference SABR Comparator HR
Design 95% Cl Qualit
uali
Follow-up (months) p-value g
Study size
Palma et al. 2019 (SABR-COMET) 41 (95% CI 26-not reached) Standard care | 0.57 L
Contemporary cohort, OS is primary
RCT 28 (95% CI 0.3-11 L
outcome and power calculation is
25 19-33) P=0.09
reported.
N =99
Stintzing et al. 2013 344 RFA52.3 NR
Case control NR Heavily pre-treated population, single
23.3 P=0.06 fraction SABR
N =60
Sutera et al. 2019 42.3 months (95% Cl 27.4-not reached) NA NA )
Contemporary cohort, population and
Cohort NA ) )
intervention comparable to SABR-
41.3 NA
COMET
N =147
Mahadevan et al. 2018 22 NA NA .
. Not contemporary cohort, only liver
Registry NA . .
metastases, some patients received low
14 NA
BED
N =427
Klement et al. 2018 23.5 months (95% Cl 21.4-26.6) NA NA
. Not contemporary cohort, only
Registry NA .
pulmonary metastases, some patients
13 NA _
received low BED
N = 637
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Overall Survival

Reference SABR Comparator HR
Design 95% ClI Qualit
uali
Follow-up (months) p-value g
Study size
Andratschke et al. 2018 24 NA NA )
. Not contemporary cohort, only liver
Registry NA . .
metastases, some patients received low
15 NA
BED
N =474
Ricco et al. 2017 26 NA NA
. Not contemporary cohort, only
Registry NA i
13 NA pulmonary metastases, some patients
received low BED
N =447
Navarria et al. 2014 20 NA NA
Cohort NA Only treated patients with pulmonary
18 NA metastases, high BED
N=76
Comito et al. 2014 32 NA NA ) )
Only treated patients with CRC and
Cohort NA . .
visceral metastases (liver and
24 NA I ), high BED
ulmonary), hi
N = 82 p Y g
Kunos et al. 2012 20.2 (95% Cl 10.9-29.5) NA NA
Cohort NA Only treated women with gynaecologic
15 NA cancer, low BED
N =50
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Overall Survival

Reference SABR Comparator HR
Design 95% CI .
Follow-up (months) p-value Quality
Study size
Palma et al. 2019 SABR Standard care | NR o
Contemporary cohort, OS is primary
RCT -1 year =86% -1year=86% | NR .
outcome and power calculation is
25 -2 year =70% -2 year=60% | NR
reported.
N =99
Lee et al. 2018 SABR Surgery p=0.53 The 2 groups were not well matched
Case control -1 year =79% -1 year =95% with SABR patients having larger
13.7 -2 year =68% -2 year=82% tumours and higher incident of
N =51 synchronous extra-pulmonary disease.
There were no significant differences in
OS between treatment groups after
dividing patients according to the
presence or absence of synchronous
metastases.
Lodeweges et al. 2017 SABR Surgery 0.76 SABR was considered a second choice
Case control -1 year =98% (95% Cl 84-100%) -1year=87% | 0.38-1.54 treatment after surgery and as result
7.6 years -2 year =86% (95% Cl 71-93%) (95% ClI 76- NR the groups’ baseline clinical
N =110 -3 year = 64% (95% Cl 48-77%) 93%) characteristics were not well matched
-5 year = 45% (95% Cl 30-59%) -2 year =74% (in favour of surgery). The 2 groups well
(95% Cl 61- not well matched with SABR patients
82%) being older, having received higher
-3 year=63% rates of prior treatment, and having a
(95% CI 51- shorter median metastasis free interval.
73%) The authors used propensity scoring to
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Overall Survival

Reference SABR Comparator HR
Design 95% CI .
Follow-up (months) p-value Quality
Study size
-5 year=41% account for the baseline differences
(95% Cl 29- among the 2 groups
53%)
Filippi et al. 2016 SABR Surgery 1.28 The 2 groups were well matched,
Case control -1 year =89% -1year=96% | 0.58-2.82 however, they were unbalanced in
27 -2 year =77% -2 year=82% | p=0.54 terms of numbers. The authors used
N =170 propensity scoring to account for the
baseline differences among the 2
groups.
Sutera et al. 2019 -1 year =84% NA NA Contemporary cohort, population, and
Cohort -2 year =63% NA intervention comparable to SABR-
41.3 -3 year =50% NA COMET.
N =147 -5 year=43%
Siva et al. 2018 -1 year = 100% NA NA Only included prostate cancer patients.
Cohort -2 year =100% NA This patient cohort historically has
24 NA better OS rates.
N =33
Navarria et al. 2014 -1 year = 84% NA NA Only treated patients with pulmonary
Cohort -2 year=73% NA metastases, high BED
18 -3year=73% NA
N=76
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Overall Survival

Reference SABR Comparator HR

Design 95% CI .

Follow-up (months) p-value Quality

Study size

Comito et al. 2014 -1 year =85% NA NA Only treated patients with CRC and
Cohort -2 year = 65% NA visceral metastases (liver and

24 -3year=43% NA pulmonary), high BED

N =82

Mahadevan et al. 2018 -1 year =70% NA NA Not contemporary cohort, only liver
Registry -2year=47% NA metastases, some patients received low
14 -3 year =30% NA BED

N =427 -5 year=5%

Klement et al. 2018 -1 year =71% (95% Cl 67%-75%) NA NA Not contemporary cohort, only
Registry -2 year = 60% (95% Cl 45%-54%) NA pulmonary metastases, some patients
13 -3 year = 33% (95% Cl129%-39%) NA received low BED

N =637 -5 year =20%

Andratschke et al. 2018 -1 year =70% NA NA Same as previously.

Registry -2 year=47% NA

15 -3 year=29% NA

N =474 -5year=15%

Ricco et al. 2017 -1vyear =74% NA NA Not contemporary cohort, only
Registry -2 year = 60% NA pulmonary metastases, some patients
13 -3year =33% NA received low BED

N =447 -5year=22%

Abbreviations: BED, biologically effective dose; Cl, confidence interval; CRC, colorectal cancer; LC, local control; OS, overall survival; RFA, radiofrequency

ablation; RT, radiotherapy
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Table 5: Local control

Local control

Reference SABR Comparator HR Quality
Design 95% Cl
Follow-up (months) p-value
Study size
Lodeweges et al. 2017 -1 year =95% (95% Cl 80-99%) Surgery 0.8 (local Small lesions (mean size = 1.9 cm).
Case control -2 year =95% (95% CI 80-99%) -1year=93% recurrence) However, lesion size did not influence
7.6 years -3 year =90% (95% Cl 70-97%) (95% Cl 83-97%) | 0.24-2.65 LC (HR =1.03,95% Cl 0.73-1.45). LC
N =110 -5 year = 83% (95% Cl 57-94%) -2 year=91% >0.05 was assessed with RECIST 1.1 and CT.
(95% ClI 79-96%)
-3 year =85%
(95% ClI 70-93%)
-5year=81%
(95% ClI 65-90%)
Stintzing et al. 2013 -1 year =85% RFA NR Heavily pre-treated population, single
Case control -2 year = 80% -1 year =65% NR fraction SABR. Average size lesions
23.3 -2 year = 61% -1-year =0.09 | (mean=3.4 cm). Size and number of
N =60 -2-year =0.20 | metastases matched between the 2
cohorts. CT or MRI was used for
assessing LC.
Sutera et al. 2019 -Median = not reached NA NA Contemporary cohort. Population, and
Cohort -1year=91% NA intervention comparable to Palma et
41.3 -2 year = 80% NA al., 2019. Small lesions (median=2.3
N =147 -3year=75% cm). LC was assessed with RECIST and

-5year=75%

CT.
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Local control

Reference SABR Comparator HR Quality

Design 95% ClI

Follow-up (months) p-value

Study size

Mahadevan et al. 2018 -Median =51 months NA NA LC was assessed with RECIST but

Registry -1 year = 80% NA imaging test used and frequency of

14 -2 year =70% NA follow-up not reported. Small tumours

N =427 -3 year =65% (<40 cm®) had improved LC

-5year=47% (p=0.0014). 1- and 2-year LC rates for

BED10 = 100 Gy were 87.5% and
77.2%, respectively, compared to 1-
and 2-year LC rates for BED 10 < 100
Gy of 71.8% and 59.6% (p<0.0001). No
difference in LC based on primary
histology.

Ricco et al. 2017 -Median = 53 months NA NA LC was assessed with RECIST but

Registry -1 year = 80% NA imaging test used and frequency of

13 -2 year = 65% NA follow-up not reported. Some patients

N =447 -3 year =59% received low BED. Improved LC was

-5 year = 46% observed for lesions that received

SABR doses of BED 2100Gy. No
difference in LC based on primary
histology.

Andratschke et al. 2018 -1lyear=76% NA NA Some patients received low BED.

Registry -2 year = 64% NA Different follow-up frequency and

15 -3 year =56% NA imaging modalities used between

N =474 -5 year =50%
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Local control

Reference SABR Comparator HR Quality

Design 95% ClI

Follow-up (months) p-value

Study size
centres. The size of the lesion and the
BED affected LC.

Navarria et al. 2014 -1 year=95% NA NA Only pulmonary metastases, high BED.

Cohort -2 year =89% NA LC was assessed with RECIST using CT

18 -3 year =89% NA and/or FDG-PET/CT. No correlation

N=76 between delivered doses and local
control was present.

Comito et al. 2014 All NA NA Only CRC population, liver and

Cohort -1 year =90% NA pulmonary metastases, high BED.

24 -2 year = 80% NA Mean lesion size was 3.3 cm. The

N =82 -3year=75% difference in LC between the

High BED

-1year=97%
-2 year =92%
-3 year =83%
Low BED

-1 year =85%
-2 year =70%
-3 year =70%

subgroup of lesions treated with 260
Gy (n =58) and those irradiated with
<60 Gy (n = 52) was statistically
significant.
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Local control

Reference SABR Comparator HR Quality
Design 95% ClI
Follow-up (months) p-value
Study size
Lee et al. 2018 -1 year = 83.5% Surgery NR High BED. The tumour size in the SABR
Case control -2 year=75.2% -1 year =96.6% NR group was larger than in the surgery
14 -2 year =91.5% P=0.163 group (median 2.5vs. 1.25cm; p =
N =51 0.015). Details on follow-up and how
LC was assessed are not reported.
Siva et al. 2018 NA NA LC was assessed using RECIST and CT
-1 year =97% (95% Cl 91-100%) . .
Cohort NA and 18F-NaF PET imaging (at 12
-2 year = 93% (95% Cl 84-100%)
N=33 NA months only).

Abbreviations: BED, biologically effective dose; CT, computerised tomography; CRC, colorectal cancer; Cl, confidence interval; LC, local control; RFA,

radiofrequency ablation; RT, radiotherapy

Table 6: Progression free survival

Progression free survival

Reference SABR Comparator HR Quality

Design 95% CI

Follow-up (months) p-value

Study size

Palma et al. 2019 -Median = 12 months Standard care 0.47 Contemporary cohort.

RCT -1year=53% -Median=6 0.3-0.76 Comparator was standard care.
25 -2 year = 40% months P=0.0012

N =99 -1year=22%
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Progression free survival

Reference SABR Comparator HR Quality

Design 95% ClI

Follow-up (months) p-value

Study size

-2 year = 15% PFS was defined as time from

randomisation to disease
progression at any site or death.

Lee et al. 2018 -1 year =24% Surgery NR The 2 groups well not well

Case control -2 year=12% -1year=51% NR matched with SABR patients

14 -2 year= 46% p=0.53 having larger tumours and higher

N =51 incident of synchronous extra-
pulmonary disease.
There were no significant
differences in PFS between
treatment groups after dividing
patients according to the
presence or absence of
synchronous metastases.

Lodeweges et al. 2017 -1 year =49% (95% Cl 34-63%) Surgery NR PFS not defined.

Case control -2 year =2 7% (95% Cl 14-41%) -1 year =56% NR Comparator was surgery.

7.6 years (95% Cl 43-66%) NR The 2 groups well not well

N =110 -2 year =35% matched with SABR patients

(95% Cl 23-46%)

being older, having received
higher rates of prior treatment,
and having a shorter median
metastasis free interval.
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Progression free survival

Reference SABR Comparator HR Quality

Design 95% ClI

Follow-up (months) p-value

Study size

Filippi et al. 2016 -1year =58% Surgery 1.28 PFS was defined as the time from

Case control -2 year = 25% -1 year = 80% 0.58-2.82 the date of the treatment for lung

SABR =27 months -2 year =62% p=0.54 metastases (SABR or surgery) to

Surgery= 46 months the date of progression (death or

N =170 first local/distant recurrence) or
of the last follow-up.
The results of PFS are considered
unreliable because different
follow-up protocols and sample
sizes were applied in the two
cohorts.

Stintzing et al. 2013 34.4 months (3.4-65.4) RFA NR The comparator was RFA.

Case control Median= 6.0 NR The study had unbalanced follow-

23 months (1.9-10) p<0.001 up between the 2 groups

N =60 reducing the ability to detect
differences between the 2
cohorts.

Sutera et al. 2019 -Median = 8.7 months (95% Cl, 6.6-13.1) | NA NA PFS was defined as the time from

Cohort -lyear=47% NA completion of SABR to

41.3 -2year=27% NA documentation of new distant

N =147 -Syear=17% metastases.

Siva et al. 2018 -1 year = 58% (95% Cl 43-77%) NA NA PFS was defined based on

Cohort -2 year =39% (95% Cl 25-60%) NA imaging.

48




Progression free survival

Reference SABR Comparator HR Quality

Design 95% ClI

Follow-up (months) p-value

Study size

24 NA

N =33

Navarria et al. 2014 -1year=83% NA NA Only pulmonary metastases.

Cohort -2 year =70% NA PFS was not defined.

18 -3 year =70% NA Progression was measured

N=76 objectively using CT or PET
imaging, however, not all patients
were subjected to the same
follow-up assessment.

Comito et al. 2014 -Median = 14 months NA NA Only CRC population, liver and

Cohort -1 year =56% NA pulmonary metastases.

24 -2 year = 40% NA Progression included any intra- or

N =82 -3 year =40% extra-hepatic and pulmonary
disease progression.

Kunos et al. 2012 Median= 7.8 months (95% Cl 4.0-11.6) NA NA Progression was defined as

Cohort NA distant disease relapse.

15 NA

N =50

Abbreviations: CRC, colorectal cancer; PFS, progression free survival; QolL, quality of life
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Table 7: Toxicity

Toxicity
Reference SABR Comparator HR Comments
Design 95% Cl
Follow-up (months) p-value
Study size
Palma et al. 2019 -Grade 2 =16% Standard care Absolute Toxicity was evaluated at each
RCT -Grade 3=7% -Grade 2 = 6% increase= 20% | follow-up visit using the CTCAE
25 -Grade 5 =5% -Grade 3=3% Grade 2/3 =5- | version 4.0.
N =99 -Grade 5 = 0% 34% The most common treatment related
Grade5=1- toxic effects of Grade 2 or worse in
10% the SABR group were fatigue (n=4),
NR dyspnoea (n=2) and pain (including
muscle, bone, and other, total n=8).
There were three treatment related
Grade 5 events in the SABR group
due to deaths from radiation
pneumonitis (n=1), pulmonary
abscess (n=1), and subdural
haemorrhage after surgery to repair
a SABR-related perforated gastric
ulcer (n=1).
Ost et al. 2018 -Grade 1 =8% Active NR Toxicity was assessed in the
RCT -Grade 2-5 =0% surveillance metastasis-directed therapy group
24 -Grade 1-5 =0% using CTCAE for patients undergoing
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Toxicity

Reference SABR Comparator HR Comments

Design 95% ClI

Follow-up (months) p-value

Study size

N =62 SABR and the Clavien-Dindo
classification for patients who
underwent surgery. Only 2 episodes
(loose stools and muscle pain) of
acute Grade 1 toxicity were observed
with SABR.

Stintzing et al. 2013 -Grade 1 =6% RFA NR Heavily pre-treated population,

Case control -Grade 2 = 0% -Grade 1 =8% NR single fraction SABR

233 -Grade 3+ = 0% -Grade 2 =7.5% NS

N =60 -Grade 3+ =0%

Sutera et al. 2019 Acute: NA NA Contemporary cohort. Population

Cohort -Grade 2 =7.5% NA and intervention comparable to

41.3 -Grade 3=2% NA Palma et al., 2019

N =147 Late: Unclear how acute and late toxicity

-Grade 2 =1.4% were defined
-Grade 3=1.4%

Warren et al. 2017 -Grade 1 = Unknown NA NA Toxicity was assessed using CTCAE.

Cohort -Grade 2 = Unknown NA No grade 3 or 4 acute or late

6 -Grade 3 =0% NA toxicities nor classic or non-classic

N=31 -Grade 4 = 0% radiation-induced liver disease cases

were reported.
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Toxicity

Reference SABR Comparator HR Comments

Design 95% ClI

Follow-up (months) p-value

Study size

Mahadevan et al. 2018 -Grade 1 = Unknown NA NA Toxicity data was not available from
Registry -Grade 2 = Unknown NA all centres for all patients.

14 -Grade 3 =0% NA

N =427

Klement et al. 2018 -Grade 2 =4% NA NA Toxicity data was not available from
Registry -Grade 3=1% NA all centres for all

13 -Grade 5 =1 patient NA Patients. Toxicity was mainly

N =637 associated with pneumonitis.
Andratschke et al. 2018 Acute: NA NA Acute toxicity was scored according
Registry Grade 1- 2=23% NA to the

15 Grade 3< 1% NA CTCAE criteria during and up to 3

N =474 Grade 4 = 0% months after SABR. Toxicity beyond

Grade 5 =0%

Late:

-Grade 1-2 =10%
-Grade 3=1.4%
-Grade 4 = 0%
-Grade 5 = 0%

3 months (late) was graded using the
RTOG/EORTC criteria.

Acute toxicity data was available for
only 73% of the patients. Grade 1-2
toxicity consisted mostly of fatigue,
nausea, and diarrhoea.

Chronic toxicity data was available
for only 44% of the patients and
consisted of fatigue, nausea,
diarrhoea, liver enzyme elevation,
and jaundice.
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Toxicity

Reference SABR Comparator HR Comments
Design 95% ClI
Follow-up (months) p-value
Study size
Navarria et al. 2014 Acute: NA NA Toxicity was assessed in the MDT
Cohort Grade 1-5=0% NA group using CTCAE. It is unclear what
18 Late: NA cut-off the authors used to separate
N=76 -Grade 1 = 80% (mostly radiological acute and late toxicity.
fibrosis in <25% of lung volume) No major pulmonary toxicity, chest
-Grade 2 = 0% pain or rib fracture occurred.
-Grade 3=0%
-Grade 4 = 0%
-Grade 5 = 0%
Comito et al. 2014 Acute NA NA Acute and late toxicity were scored
Cohort -Grade 2 =70% NA by the CTCAE criteria, however, the
24 -Grade 3 =0% NA authors do not clarify the time frame
N =82 -Grade 4 = 0% for separating between acute and
-Grade 5 =0% late toxicity. The most frequent side
effects were fatigue (60%) and
transient hepatic transaminase
increase (25%) for liver metastases
treatment. No patients developed
RILD, chest pain or rib fracture.
Kunos et al. 2012 Acute and late NA NA Acute (within a month after SABR)
Cohort -Grade 1 =26% NA and late (after a month post SABR)
15 -Grade 2 =50% NA toxicity were scored by the CTCAE
N =50 -Grade 3=4% criteria. The most frequent adverse
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Toxicity

Reference SABR Comparator HR Comments

Design 95% ClI

Follow-up (months) p-value

Study size

-Grade 4 =2% events were grade 1 or 2 fatigue

(20%) and grade 1 or 2 nausea (12%).
The incidence of grade 3 or grade 4
possible SABR-related non-
haematological toxicities was 6%. It
is not possible to distinguish
between acute and late toxicity
events from the authors reporting of
the results.

Lee et al. 2018 Radiation pneumonitis: Surgery NR There were differences in patients’

Case control -Grade 1=57.1% -1 patient NR baseline characteristics and toxicity

N=51 -Grade 2 =23.8% experienced NR profiles.

-Grade 3 =4.8%

Rib fractures
-Grade 1 =9%
-Grade 2 = 9%
Chest wall pain
-Grade 1 =5%
-Grade 2 = 9%

distress
syndrome
requiring

care

acute bleeding
requiring surgical
intervention.

-1 patient had
acute respiratory

intensive medical
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Toxicity

Reference SABR Comparator HR Comments
Design 95% ClI
Follow-up (months) p-value
Study size
-1 patient
experienced
grade 3 nausea
and required fluid
treatment.
Filippi et al. 2016 Radiation pneumonitis One death within | NR Acute and late toxicity were scored
Case control -Grade 1 =21.4% 30 days was NR by the CTCAE criteria. It is not
N =170 -Grade 2 =14.4% observed among | NR possible to distinguish between
Chronic chest pain the surgical acute and late toxicity events from
-Grade 2 =3.5% population. No the authors reporting of the results.
-Grade 3=3.5% other major
complications
were observed.
Siva et al. 2018 -Grade 1 =48% NA NA The study estimated the sample size
Cohort -Grade 2 =15% NA based on the assumption that grade
N =33 -Grade 3 = 3% (vertebral fracture NA 3 toxicity rate would be 10.5%, and

requiring spinal instrumentation)

the probability of no greater than
15% of patients in the sample
suffering a grade 3 or higher acute
toxicity would be 80%. The most
common side effect was fatigue.
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Toxicity

Reference

Design

Follow-up (months)
Study size

SABR Comparator HR
95% CI
p-value

Comments

Abbreviations: CTCAE, common terminology criteria for adverse events; Cl, confidence interval; MDT, multidisciplinary team; NA, Not applicable; NR, Not

reported; RFA, radiofrequency ablation; RILD, Radiation-induced liver disease;

Table 8: Quality of life

Quality of life

Reference SABR Comparator HR Comments

Design 95% CI

Follow-up (months)* p-value

Study size

Palma et al. 2019 82.6 (SD 16-6) Standard care NA Qol was evaluated at each

RCT 82.5(SD 16.4) NA follow-up visit using the

6 p=0.99 Functional Assessment of Cancer

N =99 Therapy: General (FACT-G) tool.
QoL was similar between arms at
baseline and remained
comparable at 6-months.

Ost et al. 2018 Values not reported as results Active NR Qol was evaluated at each

RCT presented only on graphs surveillance NR follow-up visit using the

12 Values not NR European Organization for

N =62 reported as Research and Treatment of
Cancer (EORTC) Quality-of-Life
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Quality of life

Reference SABR Comparator HR Comments
Design 95% ClI
Follow-up (months)* p-value
Study size
results presented Questionnaire QLQ-C30 and QLQ-
only on graphs PR25 tools.
QoL was similar between arms at
baseline and remained
comparable at 1-year. The
guestionnaire completion rate
was 97% at baseline, 89% at 3
months, and 84% at 1 year.
Sutera et al. 2019 NR NA NA Qol was evaluated at each
Cohort NA follow-up visit using the Function
12 NR Assessment of Cancer Therapy-
N =147 General (FACT-G) tool.
QoL was similar between
baseline, 6 weeks, 3 months, and
9 months after treatment.
The fact that changes in QoL were
significant at 6 and 12 months
but not 9 months questions the
validity of the result.
Warren et al. 2017 Mean EQ-5D-3L utility score at baseline | NA NA
Cohort - 0.857 NA QoL was ev'al.uate.d at each
. follow-up visit using the EQ-5D-
6 (SD = 0.0258). Mean utility score at 6 p >0.05 3L
N=31 months = 0.799 (SD = 0.0650)
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Quality of life

Reference SABR Comparator HR Comments

Design 95% ClI

Follow-up (months)* p-value

Study size
QoL was similar between baseline
and each follow-up up to 6
months.

Siva et al. 2018 Baseline = 77 (95% CI 70 - 84) NA NA Qol was evaluated at each

Cohort NA follow-up visit using the EORTC

24 2 years = 69 (95% Cl 61 - 77) NA QLQ and BM22 tools.

N =33 QoL was similar between baseline
and each follow-up up to 2-years.

ablation; RILD, Radiation-induced liver disease;

Abbreviations: CTCAE, common terminology criteria for adverse events; Cl, confidence interval; MDT, multidisciplinary team; RFA, radiofrequency

10 Grade of evidence table

Use of SABR to treat extracranial oligometastases

OUIBDTIE Reference QuElliny B EslEmss Applicability Gr_ade & Interpretation of Evidence
Measure Score Evidence
Median overall | Palma, 2019 9 Direct A Median overall survival is reported as the length
survival Stintzing, 2013 5 Direct in time a patient survives following treatment or
Sutera, 2019 ’ Direct when they were recruited for the study.
Navarria, 2014 7 Direct
Comito, 2014 6 Direct
Kunos, 2012 6 Direct
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Use of SABR to treat extracranial oligometastases

QB Reference Quieliy e EMalEnEs Applicability Gr_ade o Interpretation of Evidence
Measure Score Evidence
Mahadevan, 2018 5 Direct Median overall survival was reported in months,
Klement, 2018 5 _ defined either as time from randomisation or from
Andratschke, 2018 | 5 Direct SABR treatment to death from any cause.
Ricco, 2017 5 Direct
_ The best evidence on actuarial survival is
Direct

provided by the Palma et al. (2019) RCT that was
adequately powered as a phase Il RCT to detect
a difference. The study compared SABR to
standard care (46 vs. 28 months, HR: 0.57,
[95%CI 0.3-1.1], p=0.09).

There is variability between the results reported
by Palma et al. (2019) and the rest of the
evidence, however, there is good agreement in
cases were a similar population and intervention
was studied. For example, similar findings were
reported by Sutera et al. (2019) at 42.3 months
(95%CI 27.4-not reached). Both studies recruited
a contemporary cohort, and had comparable
populations and interventions. They recruited
patients with oligometastases from different
primary cancers with various lesion locations, with
differences however on the individual proportions
with a notably lower percentage of prostate
cancer metastases for the Sutera 2019 study.
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Use of SABR to treat extracranial oligometastases

Outcome
Measure

Reference

Quality of Evidence

Score

Applicability

Grade of
Evidence

Interpretation of Evidence

The clinical benefit to the patient group is
demonstrated by the results of Palma et al. 2019
showing that the use of SABR in patients with
controlled primary tumours and one to five
oligometastases leads to an increase of
approximately 13 months in overall survival.

Good quality evidence

There is some uncertainty to the conclusion
reached by Palma et al. 2019 as it is a phase 2
screening design in which the a level is set higher
than the 0.05 level that is used for a phase 3
design, recognising that even if the phase 2 trial
is positive (i.e. if the ultimate p value is less than
0.20), such a positive result is not usually
considered definitive without a subsequent phase
3 trial.

Actuarial
overall survival

Palma, 2019

Lee, 2018
Lodeweges, 2017
Filippi, 2016
Sutera, 2019
Siva, 2018
Navarria, 2014
Comito, 2014
Mahadevan, 2018

GQOoONNNOND™MO

Direct
Direct
Direct
Direct
Direct
Direct
Direct
Direct
Direct

Actuarial overall survival is reported as the

proportion of patients surviving at a defined
follow-up point, such as 1- or 2-years after

beginning treatment.

Actuarial overall survival was a primary outcome
in a number of the included studies, however,
none of them reported sample size calculations. It
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Use of SABR to treat extracranial oligometastases

f\)ﬂutcome Reference Quieliy e EMalEnEs Applicability Gr_ade o Interpretation of Evidence
easure Score Evidence
Klement, 2018 5 is therefore, unknown if they were adequately
Andratschke, 2018 | 5 Direct powered to detect a difference either from
Ricco, 2017 S Direct historically reported results or vs. a comparator
Direct (standard care, surgery, RFA). Studies reported

mainly OS at 1- and 2-years post treatment. Few
studies with long-term follow-up also reported OS
at 5 years post treatment.

The best evidence on actuarial survival is
provided by the Palma et al. (2019) RCT that
reported 86% and 70% with SABR vs. 86% and
70% with standard care.

There is consistency between the results reported
by Palma et al. (2019) and the rest of the
evidence as the reported 1-year overall survival
rates ranged between 70-100% with differences
in the included population and treatment that
could account for the outliers, studies reporting
either close to 70% or to 100% OS rates. The
results were less consistent for the 2-year OS
rates with rates between 47-100%.

Given the relatively good prognosis of patients
with oligometastatic disease and the high rates of
overall survival achieved with standard care
(Palma et al., 2019) and active surveillance (Ost
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Use of SABR to treat extracranial oligometastases

f\)ﬂutcome Reference Quieliy e EMalEnEs Applicability Gr_ade o Interpretation of Evidence
easure Score Evidence
et al., 2018) long-term actuarial survival beyond
2-years is more clinically meaningful.
Good quality evidence
Local control Stintzing 2013 5 Direct Local control (LC) is the proportion of patients for
Sutera 2019 7 Direct which the treated metastasis does not increase in
Navarria 2014 4 Direct size at a defined follow-up point after beginning
Comito 2014 6 D!rect treatment.
Lee 2018 4 Direct
Mahadevan 2018 5 Direct : :
e
Ricco, 2017 5 Direct ' ) )
Siva 2018 7 Direct adequately powered to detect a difference either
Lodeweges 7 Direct from historically reported results or vs. a

comparator (surgery, RFA) as sample size
calculations were not reported. Studies reported
mainly LC at 1- and 2-years post treatment.
RECIST was used to measure LC in almost all
studies.

The best comparative evidence on local control is
provided by three retrospective case-control
studies comparing SABR with surgery for lung
oligometastatic disease or RFA for liver lesions.
In all three studies, LC with SABR was not
statistically significantly different to either of the
comparators.
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Use of SABR to treat extracranial oligometastases

QUSRI Reference Quieliy e EMalEnEs Applicability Gr_ade o Interpretation of Evidence
Measure Score Evidence
The clinical benefit to the patient group is that a
less invasive treatment such as SABR can
provide equivalent results.
The comparative evidence provided should be
interpreted with caution given that these were
retrospective and underpowered studies with
often not well-matched populations between the
two treatment arms. Low quality evidence.
Progression- Palma 2019 9 Direct Progression free survival (PFS) is the length of
free survival Comito 2014 6 Direct time during which the disease does not worsen,

Kunos 2012 6 Direct or the proportion of patients without worsening

Ngvarrla 2014 ! D!rect disease at a defined follow-up point after

Siva 2018 7 Direct .. S

Sutera 2019 7 Direct beginning treatment. There is significant

Filippi 2016 5 Direct variability on how different studies report this

Lee 2018 4 Direct outcome.

Lodeweges 2017 7 Direct

Stintzing 2013 5 Direct Ten of the included studies reported progression-

free survival with SABR as a secondary outcome.

The strongest evidence for this outcome is
provided by SABR-COMET. The authors
concluded that use of SABR doubles the PFS
from 6 months with standard care to 12 months
(HR: 0.47, 95% CI 0.3-0.6, p=0.0012).
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Use of SABR to treat extracranial oligometastases

Outcome
Measure

Reference

Quality of Evidence
Score

Applicability

Grade of
Evidence

Interpretation of Evidence

The clinical benefit to the patient group is
demonstrated by the results is that SABR can
increase PFS by approximately 6 months in
comparison with standard care.

PFS was reported as a secondary outcome (i.e.
the studies were not designed with PFS as the
focus) and some studies used different definitions
depending on the site of the metastases.
Standard care does not aim to cure the disease
and there is little, low quality evidence to compare
the effect of SABR on PFS with other curative
treatments such as surgery. Overall, there is
some uncertainty about this outcome.

There is some uncertainty to the conclusion
reached by Palma et al. 2019 as it is a phase 2
screening design in which the a level is set higher
than the 0.05 level that is used for a phase 3
design, recognising that even if the phase 2 trial
is positive (i.e. if the ultimate p value is less than
0.20), such a positive result is not usually
considered definitive without a subsequent phase
3 trial.
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Use of SABR to treat extracranial oligometastases

QB Reference Quieliy e EMalEnEs Applicability Gr_ade o Interpretation of Evidence
Measure Score Evidence
Toxicity Palma 2019 9 Direct C Toxicity is defined based on the number and

Ost 2018 9 Direct severity of adverse events a patient can
Stintzing 2013 S Direct experience after undergoing treatment.
Warren 2017 6 Direct
Lee 2018 4 Direct Treatment-related toxicity was a secondary
Filippi 2016 5 Direct outcome in all studies, therefore, none of them
Sutera 2019 7 Direct q tel red to detect a differen
Warren 2017 6 Direct was adequately powe ed to detect a difference
Navarria 2014 7 Direct either from baseline or vs. a comparator
Comito 2014 6 Direct (standard care, active surveillance, surgery,
Kunos 2012 6 Direct RFA).
Siva 2018 7 Direct
Mahadevan 2018 5 Direct The best evidence on toxicity is provided by the
Klement 2018 5 Direct Palma et al. (2019) RCT that reported higher
Andratschke 2018 5 Direct

toxicity with SABR, and specifically grade 5 deaths
4.5%, 95%CI 0-10) with SABR but not with
standard care.

There is inconsistency between the results
reported by Palma et al. (2019) and the rest of the
evidence as no other study has reported an
increase in severe toxicity and especially G5
deaths with SABR.

Given the relatively good prognosis of patients with
oligometastatic disease and the high rates of
overall survival achieved with standard care
(Palma et al., 2019) and active surveillance (Ost et
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Outcome

Use of SABR to treat extracranial oligometastases

Measure

Reference

Quality of Evidence
Score

Applicability

Grade of
Evidence

Interpretation of Evidence

al., 2018) the impact of severe toxicity is clinically
very important.

Low quality evidence due to downgrading the
Palma et al. (2019) findings for serious risk of bias
and serious inconsistency for this outcome.
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Use of SABR to treat extracranial oligometastases

f\)ﬂutcome Reference Quieliy e EMalEnEs Applicability Gr_ade o Interpretation of Evidence

easure Score Evidence

Quality of life Palma 2019 9 Direct B Quality of life was a secondary outcome in all
Ost 2018 9 Direct studies, therefore, none of them was adequately
Siva 2018 4 Direct powered to detect a difference either from baseline
\?\;‘;ﬁr:‘nzzoolﬁ g B::Zg: or vs. a comparator (standard care or active

surveillance).

With the exception of (Siva et al., 2018) which
reported QoL results for up to 2 years after
treatment, the other studies captured only a
relatively short post-treatment interval potentially
failing to capture the effect of late toxicity on QoL

None of the studies reported a difference in quality
of life with SABR.

The prostate population includes patient with a
relatively good prognosis. One of the factors
weighting in treatment decisions is whether
treatment will affect their quality of life.

Medium quality evidence due to downgrading the
results for serious risk of bias.
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Use of SABR to treat extracranial oligometastases

Quality of Evidence Grade of

Outcome i ili
Reference Applicability e e

Measure Score

Interpretation of Evidence

QoL = quality of life
RFA = radiofrequency ablation

OS = overall survival
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11 Literature search terms — PICO table

P —Population and Indication

Describe the relevant population and
indication provided previously including
if necessary disease severity or
duration, previous treatment, new or
recurrent symptoms, any specific co-
morbidities and other population
factors (for example, age range).

Add details of any subgroups or
stratifications for which separate
evidence may be required.

Patients who have extracranial oligometastatic cancer of any
tumour type (metachronous disease) with fewer than 5
metastases. Studies with a small % of patients with 5 lesions
(<5%) were considered eligible for inclusion.

Metachronous disease was defined as the diagnosis of
metastases more than 6 months after the primary cancer. In
cases where this was not adequately reported the corresponding
authors were contacted for further information.

Patients eligible for the review who also had intracranial
metastases were included.

Patients may have had or be having standard care, which differs
depending on primary tumour site: systemic treatments
(chemotherapy, hormone treatment or molecular targeted
treatments) may be given alone or with local treatment of
metastases.

| — Intervention

Describe the intervention details
provided previously including if
necessary details of treatment, mode
of delivery, size/frequency/duration of
dose, position of intervention in
treatment pathway (e.g. first/second
line/salvage) and any background /
concomitant medication

Stereotactic ablative body radiotherapy (8 fractions or fewer) to
oligometastases (dose and fractionation dependent on site of
metastasis and proximity to organs at risk).

C — Comparators

What is/are the main alternative/s to
compare with the intervention being
considered?

Describe the comparator details
provided previously including if
necessary details of treatment, mode
of delivery, size/frequency/duration of
dose, position of intervention in
treatment pathway (e.g. first/second
line/salvage) and any background /
concomitant medication

e No local oligometastases treatment/palliative care alone

e Local treatment to oligometastases with conventionally
fractionated radiotherapy, surgical excision, radio-frequency
or microwave ablation and/or locally delivered
chemotherapy either in combination or as single therapies.

O — Outcomes

Outcomes should be patient focussed
and relate to those detailed in the PPP
and the Research Questions covering
clinical effectiveness, safety and cost
effectiveness as required.

Examples will be topic specific but
might include intermediate or short-

term outcomes; mortality; morbidity;

Critical to decision-making:

e  Median overall survival

e 1yearsurvival

e 2 yearsurvival

e Local control at 1 year and 2 years (i.e. tumour
regression/resolution OR no tumour progression within
treatment field)

e Progression free survival

e Acute and late radiotherapy toxicity (including, but not
limited to, fatigue, nausea, diarrhoea and bone fracture)
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quality of life; treatment complications;
adverse effects; rates of relapse; late
morbidity and re-admission; return to
work, physical and social functioning,
resource use.

e Quality of life
e Adverse events

Important to decision-making:

e  Cost effectiveness

Inclusion criteria

Study design Systematic reviews, randomised controlled trials, controlled
clinical trials, cohort studies.
If no higher level quality evidence is found, case series can be
considered.

Language English only

Patients Human studies only

Age All ages

Date limits 2009-2019

Exclusion criteria

Publication type

Conference abstracts, non-systematic reviews, narrative reviews,

commentaries, letters and editorials

Study design

Case reports, resource utilisation studies

In addition to the above criteria, any study with a patient population of <30 patients was also

excluded.
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12 Search Strategy

Total number of references: 4791
Total following de-duplication: 3729

e Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and
Daily 1946 to March 07, 2019
e 8" March 2019

1 (((solitar* or isolate*) adj4 metasta*) or ((one or two or three or four or multi* or 57584
numerous) adj3 metastas*)).tw.

2 |(oligomet* or oligo-met* or oligo met*).tw. 1432

3 |exp Neoplasm Metastasis/ 191806
4 |sc.fs. 151606
5 |or/1-4 318046

(SABR or SBRT or stereotactic ablati* or stereotactic body radio* or stereotactic

6 radio*).tw. 11342

7 |(arc therap* or vmat).tw. 2815

8 [radiosurg*.tw. 11519

9 |Radiosurgery/ 13787
10|or/6-9 22504
11(5and 10 4266

12 |limit 11 to yr="2009 -Current" 3039

13 | (editorial or letter or case report or comment or news).pt. 1880897
14112 not 13 2920

e Embase 1974 to 2019 Week 09
e 8" March 2019
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1 |((solitar* or isolate*) adj4 metasta™).tw. 8954
2 |(oligomet* or oligo-met* or oligo met*).tw. 2867
3 |((one or two or three or four or multi* or numerous) adj3 metastas*).tw. 31647
4 |or/1-3 41744
s (SABR or SBRT or stereotactic ablati* or stereotactic body radio* or stereotactic 20863
radio*).tw.
6 [(arctherap* or vmat).tw. 7217
7 |radiosurg*.tw. 17079
8 |exp Radiosurgery/ 61567
9 |or/5-8 72601
10(4 and 9 3640
11 |limit 10 to yr="2009 -Current" 3128
(editorial or letter or case report or comment or news or conference abstract or
12 ) 5688078
Conference Paper or Conference Review).pt.
13|11 not 12 1606
e Cochrane (CDSR and CENTRAL)
e 8™ March 2019
ID Search Hits
#1 ((solitar* or isolate*) NEAR/4 metasta*):ti,ab,kw 129
#2 (oligomet* or oligo-met* or oligo met*):ti,ab,kw 353
((one or two or three or four or five or six or multi* or numerous) NEAR/3
#3 metastas*):ti,ab,kw 2512
#4 [mh /SC] 3199
#5 (Pastorino et al.-#4) 5574
(SABR or SBRT or stereotactic ablati* or stereotactic body radio* or
#6 stereotactic radio*):ti,ab,kw 975
#7 radiosurg*:ti,ab,kw 617
#8 [mh Radiosurgery] 196
#9 (arc therap* or vmat):ti,ab,kw 570
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#10

(Franceschini et al.-#9)

1714

#11

#5 and #10 with Cochrane Library publication date from Jan 2009 to present

265

13 Evidence selection

o Total number of publications reviewed: 3729

« Total number of publications considered relevant: 166

o Total number of publications selected for inclusion in this briefing: 16

73




14 References

ANDRATSCHKE, N., ALHEID, H., ALLGAUER, M., BECKER, G., BLANCK, O., BODA-HEGGEMANN, J.,
BRUNNER, T., DUMA, M., GERUM, S., GUCKENBERGER, M., HILDEBRANDT, G., KLEMENT, R.
J., LEWITZKI, V., OSTHEIMER, C., PAPACHRISTOFILOU, A., PETERSEN, C., SCHNEIDER, T.,
SEMRAU, R., WACHTER, S. & HABERMEHL, D. 2018. The SBRT database initiative of the
German Society for Radiation Oncology (DEGRO): patterns of care and outcome analysis of
stereotactic body radiotherapy (SBRT) for liver oligometastases in 474 patients with 623
metastases. BMC Cancer, 18, 283.

COMITO, T., COZZI, L., CLERICI, E., CAMPISI, M. C., LIARDO, R. L., NAVARRIA, P., ASCOLESE, A., TOZZI,
A., IFTODE, C., DE ROSE, F., VILLA, E., PERSONENI, N., RIMASSA, L., SANTORO, A., FOGLIATA,
A., MANCOSU, P., TOMATIS, S. & SCORSETTI, M. 2014. Stereotactic Ablative Radiotherapy
(SABR) in inoperable oligometastatic disease from colorectal cancer: a safe and effective
approach. BMC Cancer, 14, 619.

FILIPPI, A. R., GUERRERA, F., BADELLINO, S., CECCARELLI, M., CASTIGLIONE, A., GUARNERI, A., SPADI,
R., RACCA, P., CICCONE, G., RICARDI, U. & RUFFINI, E. 2016. Exploratory Analysis on Overall
Survival after Either Surgery or Stereotactic Radiotherapy for Lung Oligometastases from
Colorectal Cancer. Clinical Oncology (Royal College of Radiologists), 28, 505-12.

FRANCESCHINI, D., DE ROSE, F., FRANZESE, C., COMITO, T., DI BRINA, L., RADICIONI, G.,
EVANGELISTA, A., D'AGOSTINO GIUSEPPE, R., NAVARRIA, P. & SCORSETTI, M. 2019.
Predictive factors for response and survival in a cohort of oligometastatic patients treated
with Stereotactic Body Radiation Therapy. International Journal of Radiation Oncology,
Biology, Physics, 07, 07.

GUCKENBERGER, M., KLEMENT, R. J., ALLGAUER, M., ANDRATSCHKE, N., BLANCK, O., BODA-
HEGGEMANN, J., DIECKMANN, K., DUMA, M., ERNST, I., GANSWINDT, U., HASS, P.,
HENKENBERENS, C., HOLY, R., IMHOFF, D., KAHL, H. K., KREMPIEN, R., LOHAUS, F., NESTLE,
U., NEVINNY-STICKEL, M., PETERSEN, C., SEMRAU, S., STREBLOW, J., WENDT, T. G., WITTIG,
A., FLENTJE, M. & STERZING, F. 2016. Local tumor control probability modeling of primary
and secondary lung tumors in stereotactic body radiotherapy. Radiotherapy & Oncology,
118, 485-91.

HELLMAN, S. & WEICHSELBAUM, R. R. 1995. Oligometastases. Journal of Clinical Oncology, 13, 8-10.

KLEMENT, R. J., HOERNER-RIEBER, J., ADEBAHR, S., ANDRATSCHKE, N., BLANCK, O., BODA-
HEGGEMANN, J.,, DUMA, M., EBLE, M. J,, EICH, H. C., FLENTJE, M., GERUM, S., HASS, P.,
HENKENBERENS, C., HILDEBRANDT, G., IMHOFF, D., KAHL, K. H., KLASS, N. D., KREMPIEN, R.,
LOHAUS, F., PETERSEN, C., SCHRADE, E., WENDT, T. G., WITTIG, A. & GUCKENBERGER, M.
2018. Stereotactic body radiotherapy (SBRT) for multiple pulmonary oligometastases:
Analysis of number and timing of repeat SBRT as impact factors on treatment safety and
efficacy. Radiotherapy & Oncology, 127, 246-252.

KUNOQS, C. A., BRINDLE, J.,, WAGGONER, S., ZANOTTI, K., RESNICK, K., FUSCO, N., ADAMS, R. &
DEBERNARDO, R. 2012. Phase Il Clinical Trial of Robotic Stereotactic Body Radiosurgery for
Metastatic Gynecologic Malignancies. Frontiers in Oncology, 2, 181.

LEE, Y. H., KANG, K. M., CHOI, H. S., HA, I. B., JEONG, H., SONG, J. H., JANG, I. S., KIM, S. H., LEE, J. W.,
RHEE, D. Y. & JEONG, B. K. 2018. Comparison of stereotactic body radiotherapy versus
metastasectomy outcomes in patients with pulmonary metastases. Thoracic Cancer, 9, 1671-
1679.

LODEWEGES, J. E., KLINKENBERG, T.J., UBBELS, J. F., GROEN, H. J. M., LANGENDIJK, J. A. & WIDDER,
J. 2017. Long-term Outcome of Surgery or Stereotactic Radiotherapy for Lung

74



Oligometastases. Journal of Thoracic Oncology: Official Publication of the International
Association for the Study of Lung Cancer, 12, 1442-1445.

MAHADEVAN, A., BLANCK, O., LANCIANO, R., PEDDADA, A., SUNDARARAMAN, S., D'AMBROSIO, D.,
SHARMA, S., PERRY, D., KOLKER, J. & DAVIS, J. 2018. Stereotactic Body Radiotherapy (SBRT)
for liver metastasis - clinical outcomes from the international multi-institutional RSSearch
Patient Registry. Radiation Oncology, 13, 26.

NAVARRIA, P., ASCOLESE, A. M., TOMATIS, S., COZzI, L., DE ROSE, F., MANCOSU, P., ALONGI, F.,
CLERICI, E., LOBEFALO, F., TOZZI, A., REGGIORI, G., FOGLIATA, A. & SCORSETTI, M. 2014.
Stereotactic body radiotherapy (sbrt) in lung oligometastatic patients: role of local
treatments. Radiation Oncology, 9, 91.

ONAITIS, M. W., PETERSEN, R. P., HANEY, J. C., SALTZ, L., PARK, B., FLORES, R., RIZK, N., BAINS, M. S.,
DYCOCO, J., D'AMICO, T. A., HARPOLE, D. H., KEMENY, N., RUSCH, V. W. & DOWNEY, R. 2009.
Prognostic Factors for Recurrence After Pulmonary Resection of Colorectal Cancer
Metastases. The Annals of Thoracic Surgery, 87, 1684-1688.

OST, P., REYNDERS, D., DECAESTECKER, K., FONTEYNE, V., LUMEN, N., DE BRUYCKER, A., LAMBERT,
B., DELRUE, L., BULTIJNCK, R., CLAEYS, T., GOETGHEBEUR, E., VILLEIRS, G., DE MAN, K.,
AMEYE, F., BILLIET, I., JONIAU, S., VANHAVERBEKE, F. & DE MEERLEER, G. 2018. Surveillance
or Metastasis-Directed Therapy for Oligometastatic Prostate Cancer Recurrence: A
Prospective, Randomized, Multicenter Phase Il Trial. Journal of Clinical Oncology, 36, 446-
453.

PALMA, D. A., OLSON, R., HARROW, S., GAEDE, S., LOUIE, A. V., HAASBEEK, C., MULROY, L., LOCK, M.,
RODRIGUES, G. B., YAREMKO, B. P., SCHELLENBERG, D., AHMAD, B., GRIFFIOEN, G., SENTHI,
S., SWAMINATH, A., KOPEK, N., LIU, M., MOORE, K., CURRIE, S., BAUMAN, G. S., WARNER, A.
& SENAN, S. 2019. Stereotactic ablative radiotherapy versus standard of care palliative
treatment in patients with oligometastatic cancers (SABR-COMET): a randomised, phase 2,
open-label trial. The Lancet.

PASTORINO, U., BUYSE, M., FRIEDEL, G., GINSBERG, R. J., GIRARD, P., GOLDSTRAW, P., JOHNSTON,
M., MCCORMACK, P., PASS, H. & PUTNAM, J. B. 1997. Long-term results of lung
metastasectomy: Prognostic analyses based on 5206 cases. The Journal of Thoracic and
Cardiovascular Surgery, 113, 37-49.

RICCO, A., DAVIS, J., RATE, W., YANG, J., PERRY, D., PABLO, J., D'AMBROSIO, D., SHARMA, S.,
SUNDARARAMAN, S., KOLKER, J., CREACH, K. M. & LANCIANO, R. 2017. Lung metastases
treated with stereotactic body radiotherapy: the RSSearch patient Registry's experience.
Radiation Oncology, 12, 35.

SIVA, S., BRESSEL, M., MURPHY, D. G., SHAW, M., CHANDER, S., VIOLET, J., TAIl, K. H., UDOVICICH, C.,
LIM, A, SELBIE, L., HOFMAN, M. S., KRON, T., MOON, D., GOAD, J., LAWRENTSCHUK, N. &
FOROUDI, F. 2018. Stereotactic Abative Body Radiotherapy (SABR) for Oligometastatic
Prostate Cancer: A Prospective Clinical Trial. European Urology, 74, 455-462.

STINTZING, S., GROTHE, A., HENDRICH, S., HOFFMANN, R. T., HEINEMANN, V., RENTSCH, M.,
FUERWEGER, C., MUACEVIC, A. & TRUMM, C. G. 2013. Percutaneous radiofrequency
ablation (RFA) or robotic radiosurgery (RRS) for salvage treatment of colorectal liver
metastases. Acta Oncologica, 52, 971-7.

SUTERA, P., CLUMP, D. A, KALASH, R., D'AMBROSIO, D., MIHAI, A., WANG, H., PETRO, D. P.,
BURTON, S. A. & HERON, D. E. 2019. Initial Results of a Multicenter Phase 2 Trial of
Stereotactic Ablative Radiation Therapy for Oligometastatic Cancer. International Journal of
Radiation Oncology, Biology, Physics, 103, 116-122.

WARREN, B., MUNOZ-SCHUFFENEGGER, P., CHAN, K. K. W., CHU, W., HELOU, J., ERLER, D. & CHUNG,
H. 2017. Quantifying Health Utilities in Patients Undergoing Stereotactic Body Radiation
Treatment for Liver Metastases for Use in Future Economic Evaluations. Clinical Oncology
(Royal College of Radiologists), 29, el41-e147.

75



15 Appendices
15.1 Quality of evidence scores

15.1.1 Comparative studies

Palma (2019)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 1
research?

3. Are the methods clearly described? 2
4. |s the data adequate to support the authors’ interpretation/conclusions? 2
5. Are the results generalizable? 2
Total 9
Ost (2018)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 5
research?

3. Are the methods clearly described? 2
4. |s the data adequate to support the authors’ interpretation/conclusions? 2
5. Are the results generalizable? 1
Total 9
Lee (2018)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 1
2. Is the research design appropriate for the aims and objectives of the 0
research?

3. Are the methods clearly described? 1
4. |s the data adequate to support the authors’ interpretation/conclusions? 1
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5. Are the results generalizable?

Total

Lodeweges (2017)

Each quality item is scored as follows:
e Yes=2

In part =1

e No=0

Score

1. Are the research questions/aims and design clearly stated?

N

2. Is the research design appropriate for the aims and objectives of the
research?

3. Are the methods clearly described?

4. s the data adequate to support the authors’ interpretation/conclusions?

5. Are the results generalizable?

Total

NP RN e

Filippi (2016)

Each quality item is scored as follows:
Yes=2

In part =1

e No=0

Score

1. Are the research questions/aims and design clearly stated?

2. Is the research design appropriate for the aims and objectives of the
research?

3. Are the methods clearly described?

4. Is the data adequate to support the authors’ interpretation/conclusions?

5. Are the results generalizable?

Total

gl ||~

Stintzing (2013)

Each quality item is scored as follows:
e Yes=2

In part =1
e No=0

Score

1. Are the research questions/aims and design clearly stated?

2. Is the research design appropriate for the aims and objectives of the
research?

3. Are the methods clearly described?

4. |s the data adequate to support the authors’ interpretation/conclusions?

5. Are the results generalizable?

Total

gl |k IN] O |-
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15.1.2 Non-comparative studies

Sutera (2019)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 1
research?

3. Are the methods clearly described? 2
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 1
Total 7
Navarria (2014)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 1
research?

3. Are the methods clearly described? 2
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 1
Total 7
Siva (2018)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 1
research?

3. Are the methods clearly described? 2
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 1
Total 7
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Warren (2017)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 1
research?

3. Are the methods clearly described? 1
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 1
Total 6
Comito (2014)

Each quality item is scored as follows:

o Yes=2

e Inpart=1 Score
e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 1
research?

3. Are the methods clearly described? 2
4. s the data adequate to support the authors’ interpretation/conclusions? |0
5. Are the results generalizable? 1
Total 6
Kunos (2012)

Each quality item is scored as follows:

o Yes=2

e Inpart=1 Score
e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 1
research?

3. Are the methods clearly described? 2
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 0
Total 6

Mahadevan (2018)

Each quality item is scored as follows:
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Yes= 2

e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 0
research?

3. Are the methods clearly described? 1
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 1
Total 5
Ricco (2017)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 0
research?

3. Are the methods clearly described? 1
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 1
Total 5
Andratschke (2018)

Each quality item is scored as follows:

© Yes=2 Score
e Inpart=1

e No=0

1. Are the research questions/aims and design clearly stated? 2
2. Is the research design appropriate for the aims and objectives of the 0
research?

3. Are the methods clearly described? 1
4. |s the data adequate to support the authors’ interpretation/conclusions? | 1
5. Are the results generalizable? 1
Total 5
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