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Disclosures
• I have received funding from Varian Medical Systems (radiation machine 

manufacturer), which was not related to this research

• I am a skeptic, and was surprised by COMET trial results

– I was concerned we were overtreating with radiotherapy

• Many of these slides are edited (with permission) from David Palma 

(London, ON), and Devin Schellenberg (Surrey)



Learning Objectives

• Define the oligometastatic State

• Understand the unique aspects of Stereotactic Ablative Radiotherapy 

(SABR)

• Review the recent clinical trials of SABR in the oligometastatic state

• Discuss the need for further research for SABR and surgery in the 

oligometastatic state



Background
• In BC, we have a unique ability to test radiotherapy techniques, such as SABR, 

because:

– We are on salary (no financial incentive)

– Leaders are constrained by finances (don’t have funding for more physicists)

– We rely on evidence before adopting new techniques

• Other countries are using SABR for oligometastes without these constraints

• Our patients receive these treatments late, in comparison



The Oligometastatic Paradigm

• Term formally named in 1990s1 but anecdotally reported as 

early as the 1930s2

• Hypothesized some patients could be cured with surgery & now 

SABR

1. Hellman et al, JCO 1995. 2. Barney et al J Urol 1939



The Oligometastatic Paradigm
• Variably defined as patients with

– A limited (1-3 or 1-5) sites of metastatic disease

– From primary solid tumours (e.g. breast, colon, prostate, lung)

• Historically treated with systemic therapies to delay 

progression, palliate, and extend life, but not to “cure”

– Radiotherapy (RT) reserved for palliation at low doses

– Surgery used in select patients (e.g. colon cancer with liver mets)



Stereotactic Ablative Radiotherapy (SABR)
• High doses of RT achieved by:

– Limiting the volumes to highly conformal areas in and around the tumours, while avoiding normal 

tissues

– Using imaging devices attached to linear accelerators to position accurately every day

SABRConventional palliative



Volumetric Modulated Arc Therapy





Total Yearly SABR treatments
BC Cancer - Provincially

352 in 2017



SABR Distribution (BC wide)
20172014



How is SABR used now in BC?

• Most common indication for SABR is stage I lung cancer

– Generally confined to patients not fit for surgery

• Also used in primary liver cancer patients who are not surgical candidates

• SABR for body metastases is confined to trials*



SABR-5 phase II trial

• Accruing patients with oligometastases or oligoprogression

• BC only trial, awaiting phase III trials



How does SABR compare to surgery?
• The level of evidence does not deserve slides

• In general, both SABR and surgery have great local control

– Side effect profiles differ; surgery often associated with more morbidity

• We should focus our efforts on when to use our ablative techniques



Level 1 evidence exists for solitary brain mets only

Patchell et al NEJM 1990
Andrews et al Lancet 2004



Level of evidence for ablation of mets is low

• Outside of the brain

• E.g. there is no level 1 evidence for 

liver resection



Morris et al, Brit J Surg, 2010

Hepatic Metastectomy



Weichselbaum and Hellman, Nat Rev Clin Onc 2011

Lung Metastectomy



Other Histologies



SABR for Oligometastatic Disease



…But:
• Nearly all studies are single-arm studies
• Appropriate controls lacking
• Selection of very fit patients
• Slow tumor doubling times
• Immortal Time Bias

The Evidence Looks Good,



Ruers et al, Ann Oncol 2012

Radiofrequency Ablation



DFI
KPS

Is it all selection bias and slow doubling time?

• Most ablative series (surgery, RFA, SABR) report on a small 

subset of patients, and rarely report on the size of the 

POPULATION from which they are drawn

• EXCEPTION: Wade et al (1996): 36% 5 yr survival after lung 

met resection from CRC

76 lung resections of met CRC

514 with lung only mets

2659 who had lung mets

22,715 who had CRC

< 0.5%



Utley and Treasure, JTO 2010

DFI
KPS

KPS

DFI

Is it all selection bias and slow doubling time?

Population: 5% alive

Among long DFI and good KPS: 40% alive



ATS 2007

What’s the harm?



Seminars in Radiation Oncology 2006



Randomized Data is emerging for lung cancer
• Gomez (MD Anderson); phase II; closed early (n=49)

• Stage IV; synchronous oligometastases (</= 3)

• After systemic therapy

Crossover allowed at the 
time of progression 



Randomized Data is emerging for lung cancer



COMET trial results, which BC participated in..



SABR-COMET: Stereotactic Ablative Radiation 
(SABR) for the Comprehensive Treatment of Oligo-
metastatic Cancers – Results of a Randomized Study

D. Palma, R. Olson, S. Harrow, S. Gaede, A. Louie, C. Haasbeek, L. Mulroy, 
M. Lock, G. Rodrigues, B. Yaremko, D. Schellenberg, B. Ahmad, G. 
Griffioen, S. Senthi, A. Swaminath, N. Kopek, M. Liu, K. Moore, S. Currie, G. 
Bauman, A. Warner, S. Senan



Endpoints
Primary Endpoint
• Overall Survival

Secondary endpoints: 
• Progression-free survival 
• Toxicity (CTC-AE 4.0)
• Quality of life (FACT-G)
• Lesional control rate
• Number of cycles of further systemic therapy
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Main Inclusion Criteria
• Controlled primary tumor

– defined as: at least 3 months since original tumor treated definitively, with 
no progression at primary site 

• Up to to 5 metastases

• Maximum 3 metastases in any single organ system 

• All sites of disease safely treatable

Most were 1-2
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Phase II Randomized Screening Design

Phase II Screening RCT alpha = 0.20
Phase III RCT alpha = 0.05

• Moderate sample size to provide an 
initial, non-definitive comparison 
between two arms

• Once trial is complete, a finding can be 
considered definitive if p<0.005
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SABR Details
• Number of fractions dependent on tumor size and location

– Lung: 54/3, 55/5, 60/8
– Bone: 35/5, 30/3, 16-20/1
– Brain: SRS (18-24/1) or SABR (40/5), WBRT optional
– Liver: 45-60 Gy in 3-8
– Adrenal: 60/8

• Normal tissue tolerances not to be exceeded
– PTV coverage compromised wherever needed

Unique
Not possible in 
surgical trials

Big doses in 
comparison to 

adjuvant/curative 
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Sample Size and Analyses
• Estimated median survival of 9 months in control arm. To detect 

a 6-month improvement in OS, with 80% power, a two-sided 
alpha of 0.2, and 5% rate of dropout, 99 patients needed.

• All analyses intention-to-treat and pre-specified

• Protocol assumed 4 years of accrual and 1 year of additional 
follow-up. Data locked as of Jan 2018 for this analysis.
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Results



Baseline Characteristics

Characteristic
All Patients

(n=99)
Control Arm

(n=33)
SABR Arm

(n=66)
p-value

Age – median, (min, max) 68 (43, 89) 69 (44, 87) 67 (43, 89) 0.494
Sex – n(%)

Male
Female

59 (59.6)
40 (40.4)

19 (57.6)
14 (42.4)

40 (60.6)
26 (39.4)

0.772

Site of Original Primary Tumor – n(%)
Breast
Colorectal
Lung
Prostate
Other

18 (18.2)
18 (18.2)
18 (18.2)
16 (16.2)
29 (29.3)

5 (15.2)
9 (27.3)
6 (18.2)
2 (6.1)

11 (33.3)

13 (19.7)
9 (13.6)

12 (18.2)
14 (21.2)
18 (27.3)

0.204

Between February 2012 and August 2016, 99 patients were randomized at 
centres in Canada, Scotland, Netherlands and Australia
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Baseline Characteristics
Characteristic

All Patients
(n=99)

Control Arm
(n=33)

SABR Arm
(n=66)

p-value

Number of Metastases – n(%)
1
2
3
4
5

42 (42.4)
32 (32.3)
18 (18.2)

4 (4.0)
3 (3.0)

12 (36.4)
13 (39.4)
6 (18.2)
2 (6.1)
0 (0.0)

30 (45.5)
19 (28.8)
12 (18.2)

2 (3.0)
3 (4.6)

0.591

Location of Metastases – n(%)
Adrenal
Bone
Liver
Lung
Other

9 (4.7)
65 (34.0)
19 (10.0)
89 (46.6)

9 (4.7)

2 (3.1)
20 (31.3)

3 (4.7)
34 (53.1)

5 (7.8)

7 (5.5)
45 (35.4)
16 (12.6)
55 (43.3)

4 (3.2)

0.181
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Overall Survival

Median OS 

Control Arm: 28 months 
(95% CI: 19-33 months) 

SABR Arm: 41 months 
(95% CI: 26 months to ‘not reached’)

46%

24%
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Progression-Free Survival

Median PFS 

Control Arm: 6 months 
(95% CI: 3.4-7.1 months) 

SABR Arm: 12 months 
(95% CI: 6.9-30 months)16%

0%
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Adverse Events
Characteristic

All Patients
(n=99)

Control Arm
(n=33)

SABR Arm
(n=66)

p-value

Related AE Grade ≥ 2 – n(%) 22 (22.2) 3 (9.1) 19 (28.8) 0.03
AE Associated with Death 
(Grade 5) – n(%) 3 (3.0) 0 (0.0) 3 (4.5) 0.55

Fatigue – n(%)
Grade 2
Grade 3

6 (6.1)
1 (1.0)

2 (6.1)
1 (3.0)

4 (6.1)
0 (0.0)

0.45

Dyspnea – n(%)
Grade 2
Grade 3

1 (1.0)
1 (1.0)

0 (0.0)
0 (0.0)

1 (1.5)
1 (1.5)

1.00

Pain (any type) – n(%)
Grade 2
Grade 3

5 (5.1)
3 (3.0)

0 (0.0)
0 (0.0)

5 (7.6)
3 (4.6)

0.14

Related Events as 
determined by the 
treating investigator 
(Possibly, Probably, 
or Definitely 
Related)
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Additional Secondary Endpoints
Control SABR P-value

QOL - FACT-G @ 6 months
(mean ± SD)

82.5 ± 16.4 82.6 ± 16.6 0.99

Lesional Control Rate 
(i.e. absence of progression 
in lesions present at 
randomization)

49% 75% p<0.001

Receipt of Systemic
Therapy

58% 52% 0.57
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OS
Factor HR P-value
Lung Primary
(vs. other)

4.05 <0.001

SABR Arm
(vs control)

0.60 0.12

Sensitivity Analyses (not pre-specified) 

1) Excluded all prostate patients to see if HR for OS and PFS remain <1
– OS HR = 0.83 
– PFS HR = 0.61

2) Multivariable analyses for OS and PFS (to control for histology):

PFS
Factor HR P-value
Prostate Primary
(vs. other)

0.14 <0.001

SABR Arm
(vs control)

0.58 0.02
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Discussion



Limitations
• Not Histology Specific

– Most SRS/SABR trials for metastases are not (brain, spine)
– Histology specific trials have not accrued well, as numbers are lower

• Pragmatic Selection of Systemic Agents
– It was impossible to mandate specific systemic therapy, given the 

multiple disease sites and expected changes in SOC over time

• Phase II Design
– OS results not definitive
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Is a Clear PFS Benefit Enough to Treat?

• There is ample precedent in 
oncology
– Aromatase Inhibitors for 

Breast Cancer
– Crizotinib in ALK-rearranged 

NSCLC

• Majority of FDA approvals 
for cancer drugs are not 
based on OS.1,2

1. Brooks et al, Drugs Context, 2017
2. Kim et Prasad, JAMA Internal Medicine 2015
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Next Steps
SABR-COMET 3

Phase III RCT for patients with a 
controlled primary tumor and 1-3 

metastatic lesions

PI: Robert Olson

SABR-COMET 10

Phase III RCT for patients with a 
controlled primary tumor and 4-10 

metastatic lesions

PI: David Palma
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COMET-3 Funding
• Varian granted $500K last week

• BC Cancer Foundation has committed to helping with staff support



• I was prepared to give a short 2 minute blurb on why the Precision Radiotherapy 

fundraising goal was a priority

• I did not know what was being unveiled

COMET-3: BCCF support



COMET-3 Funding



Further Information

Protocol

BMC Cancer 2012, 12:305

(open access)

Manuscript

In Press
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Conclusions
• Evidence for the use of SABR in the setting of oligometastatic disease is emerging

– Could be Paradigm changing

– But there is a real risk of side effects; even mortality

– I believe we should continue to treat these patients on trial and in a well coordinated 

provincial program, with robust peer-review and QA

• But, patients (and medical oncologists) might start asking for this treatment off-trial

– Should we?

– Do we have the resources in BC to treat?
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