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Palliative RT for bone, CNS mets
- when, where, and how?



Lung cancer

 Third most common form of cancer to
speared to bone (30-40%).

« The majority of brain metastases originate
from lung cancer (40-50%).

 Associated with significant morbidity &

mortality, loss of functional independence,
reduction in QoL.

Ther Adv-Med Oncol 2014,6(3) 101-114
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Treatment options

CNs
RT RT
(conventional RT, SBRT) (WBRT, SRS)
Surgery Surgery
Systemic therapy Systemic therapy

Bisphosphonates Symptomatic therapy
Pain control
Radionuclide therapy



Palliative RT to bone

e When?
e Where?

e How?
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When?

1. Local bone pain —
2. Pathologic fracture

3. Spinal cord compression
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How? Dose

« Conventional RT schedules
1. Single fraction (SF)
- 8 Gy/1 fx
2. Multiple fraction (MF)
- 30 Gy/10 fx, 24 Gy/6 fx, 20 Gy/5 fx

ASTRO guideline, Practical Radiation Oncology2017, 7, 4-12
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How? Uncomplicated bone mets

« SF (8 Gy/1 fx) is recommended.

Same efficacy to MF
Cost-effective
Convenient

Higher retreatment rate
SF 20% VS I\/IF 8%
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How? Complicated bone mets

« MF schedule is considered appropriate.

« MF is also commonly prescribed after

surgery.

Perez -and Brady's principles-and practice of radiation oncology
Handbook of palliative radiation therapy
ASTRO"guideline; Practical Radiation Oncology 2017, 7, 4-12
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How? RT techniques

1. Conventional RT
- 2D RT & 3D-conformal RT (3D-CRT)
2. High-precision RT
- Intensity modulated RT (IMRT)
- Volumetric modulated arc therapy (VMAT)

- Tomotherapy
- Stereotactic body radiotherapy (SBRT)
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Where? Conventional RT

« Treatment volume includes the radiographic

abnormality with at least a 2 cm margin.

Protocol of RTOG 97-14 .
Handbook of palliative radiation therapy
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Where? Conventional RT

At least, involved vertebral body should be

fully covered.

Protocol of RTOG 97-14
Handbook of palliative radiation therapy
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How? RT techniques

1. Conventional RT
- 2D RT & 3D-conformal RT (3D-CRT)

2. High-precision RT —
- Intensity modulated RT (IMRT)

- Volumetric modulated arc therapy

Protect adjacent

- Tomotherapy critical organs
L —— T Dose escalation
== SBRT B =
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Dose escalation

« Conventional RT: relapse rate of 50% at 1

year.

 Improving survival with stage IV disease.

- Demand for durable treatment that

matches or exceeds survival.

Protocol of RTOG 97-14
Handbook of palliative radiation therapy
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How, Where? VMAT/SBRT

= 50 Gy/10 fx s=re

Simultaneous integrated boost (SIB)

25 Gy to GTV

20 Gy to PTV

h
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wv

Radlotherapy InTech 2017

~Int J Radiat Oncol Biol Phys 2012 83, e597- 2605
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Spine SBRT

Efficacy

Center Median
f/u (M)

Pittsburgh 500 Mean 20 Gy Long-term pain control 86%
(12.5-25 Gy) Long-term tumor control
Single fraction 90%
MD Anderson 74 30 Gy/5 fx 21.3 1-year PFS 84%
MSKCC 811 Median 24 Gy 27 2-year cumulative incidence
(16-26 Gy) of local failure 3.1%
Single fraction - High dose to GTV (23.56
Gy): 2.1%
- Low dose to GTV (17.09
cQGy): 14% an

“Spine, 2007, 1532201939 | i
JNeurosurg Splne 2007, 7(2)151 60~
Neurosurg Focus, 2017, 42(1) E6
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Spine SBRT

» Toxicity
- Vertebral body fracture

- Radiographic fracture: 6-39%
- Symptomatic fractures need stabilization: 4-21%

Myelopathy: 0.6%
Peripheral neuropathy: 3-year 2.6%
- Esophageal fistula, stenosis: G3-4 6%

Neurosurgical focus, 2017, 42.1: E8

Neurosurgery, 2009, 64.suppl_2: A67-A72.
Neurosurgical focus, 2017, 42.3: E12.

Int J'Radiat Oncol Biol Phys 2012, 83.5: e661-e667.
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Case 1 T3 Thyroid Ca

46/F Stage IV poorly differentiated thyroid cancer
Upper back pain for 1T month
Multiple lung mets, new T3 mets

15 ¢
Memorial Sloan Kettering
Cancer Center..

Presented By Yoshiya Yamada at 2018 ASCO Annual Meeting |
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Case1

* Which of the following would you recommend?

a. Hypofractionation (9oocGyx 3 or similar)
b. Single session radiosurgery (16-24 Gy x 1)

Conventional palliation (800cGyx 1, 400cGyx 5, 300cGy
X 10 or similar)

d. Surgical decompression followed by radiotherapy
None of the above

Presentedr By Yoshiya Yamédaga'tfzoi[s?ASC'C')AA?nuaI Meetihg ] JIITC 8%
: | ETRERE B | |
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Case1

* Which of the following would you recom

a. Hypofractionation (9oocGyx 3 or similar)

b. Single session radiosurgery (16-24 Gy x 1)
Conventional palliation (800cGyx 1, 400cGy A 32%

X 10 or similar) o B 23%

d. Surgical decompression followed by radioth
e. None of the above C 14%

e D 32%

E 0%

Presented By Yoshiya Yamada at 2018 ASCO Annual Meeting
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24 Gy/1 fx =

Presented By Yoshiya Yamada at 2018 ASCO Annual Meeting
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Summary

« Uncomplicated bone mets
- Conventional SF

« Complicated bone mets
- Conventional MF
» For more durable symptom and local

control, consider dose-escalated RT or
SBRT.




Palliative RT to CNS

e When?
e Where?

e How?



Palliative RT to CNS - Brain

 When?  Number(s) of mets

+ Where? mmp - Whole brain RT (WBRT)

.« How? - Stereotactic radiosurgery (SRS)




Lesion(s) of brain metastasis
GRS

WBRT + SRS (if KPS = 70 WBRT (surgery
and controlled primary), for tumors
SRS alone (if KPS >=70), causing
surgery (for tumors causing
mass effect) + WBRT,
or WBRT (if KPS <70
and uncontrolled primary)

Palliative RT to CNS

When?

mass effect)

Asymptomatic Single

and diagnostic *
KPS = 70 and
controlled primary

uncertain
¢ Surgery or SRS
Yes +

(<3 cm) = WBRT
(WBRT alone
if KPS 70)

+No

v

SRS
WBRT if there
is tumor
progression

Surgery or SRS WBRT (surgery
(<3 cm) £ WBRT only if tumor

causes mass)

Figure 1A.1 Proposed algorithm in the management of brain metastases.

~ Source: Chang EL, Lo § (2003) Diagnosis and management of central nervous system
- metastases from breast cancer. Oncologist 8:398—410
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When?

National

comprehensive NCCN Guidelines Version 1.2019
LAOY Cancer Limited Brain Metastases

Network®

“"Limited" brain metastases defines a group of patients for whom SRS is equally
effective and offers significant cognitive protection compared with WBRT. The
definition of "limited" brain metastases in terms of number of metastases or total
intracranial disease volume is evolving and may depend on the specific clinical
situation. (Yamamoto M, Serizawa T, Shuto T, et al. Stereotactic radiosurgery
for patients with multiple brain metastases (JLGK0901): a multi-institutional
prospective observational study. Lancet Oncol 2014;15:387-395.)

Newly diagnosed or
3::2:;9523:‘:5"““ SRS (preferred)d-n:i
Reasonable systemic "o h,j }‘
treatment options WBRT®

exist®
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When? Single brain mets

« WBRT+SRS vs. WBRT alone (RTOG 95-08)

- Survival advantage in the WBRT + SRS for
single brain mets (median survival time 6.5
vs 4.9 months, p=0.039)

- WBRT + SRS should be standard treatment
for patients with a single unresectable brain
metastasis and considered for patients with
2-3 brain metastases.

Lancet, 2004, 22;:363(9422):1665-72
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When? Number <4 & Size <3 cm

« SRS alone vs. SRS+WBRT (JROSG 99-1)

Overall survival Brain tumor recurrence

— WEBRT+2RS
SRS Alone

0.8 |

Proportion Surviving

Log-Rank P =.42 Log-Rank P =.003

Proportion Free of Recurrence

9] g 12 18 24 30 36 42 45 54 60 0 5] 12 18 24 30 36 4z 45 54 a0
Months Months
Mo, of Patients at Risk Mo, of Patients at Risk
WEBRT+5RS 65 a5 o5 15 14 10 6 A 4 2 WEBRT+SRS B0 29 16 12 11 7 5 5 3 2
SRS Alone 67 43 19 12 7 5 5 5 5 2 SRS Alone B2 19 10 7 4 4 4 2 1 1

Jama, 2006, 295.21: 2483-2491
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When? Number <4 & Size <3 cm

» Secondary analysis iIn NSCLC (n=88)
- Qverall survival
A DS-GPA scores 2.5-4.0 DS-GPA scores 0.5-2.0

100 100

P=.04 P=.86
80+ 3 804 14
= 2
T 60- T 60
z b
= = -:
z < ! SRS
© 40- © 40 i
L0 (<%}
5 WBRT+5SR5 5
20 LB 20
.
L B e WBRT+SRS
[] T T T 1 0 . T T 1
0 12 24 36 48 60 0 12 24 36 48 60
Time Since Registration, mo Time Since Registration, mo
No. at risk
SRS 26 11 5 2 2 1 19 3 0 0 0 0

WBRT+SRS 21 13 9 5 5 5 22 5 2 1 1 1

JAMA oncology, 2015, 1.4: 457-464
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When? Number <4 & Size <3 cm

» Secondary analysis iIn NSCLC (n=88)
- Brain tumor recurrence-free survival
A DS-GPA scores 2.5-4.0 DS-GPA scores 0.5-2.0

100+ 100—I
P<.001 '1 P=.04
80- 80+ 4
52 60- R 60{ 3
(¥} [=F]
2 ¢
o WBRT+SRS ot
=40 = 40
o« m WBRT+SRS
20 20+ ;
L = SRS
1 SRS
|
U T L T T 1 0 T T 1
0 12 24 36 48 60 0 12 24 36 48 60
Time Since Registration, mo Time Since Registration, mo
No. at risk
SRS 24 4 0 0 0 0 17 0 0 0 0 0

WBRT+SRS 20 9 6 4 2 1 19 2 2 1 1 0

JAMA oncology, 2015, 1.4: 457-464
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When? Number >4

Group Median overa Il HR (95% Cl) p value
survival, months

SRS alone for 1-10 o540

uuuuu 13-9 (12-0-15-6) 076 (0-66-0-88) 0-0004
brain mets (JLGKQ901) —riwmer wmoeems  wwe’ &
- 1194 patients

- No difference in toxicity i

N
o
1

S
o

Overal survival (%)

- SRS alone might be a ” -
suitable alternative for
5-10 brain metastases. N N

Number at risk

N
o
1

1tumour 455 234 97 22
2-4tumours 531 215 61 16

5-10tumours 208 84 31 1

Lancet oncology, 2014, 15(4), 387-395
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Toxicity of WBRT

 Fatigue

« Somnolence

« Nausea, vomiting

 Alopecia

« Neurocognitive deterioration
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Neurocognitive function

Table 2. Patients Who Experienced Cognitive Deterioration by 3 Months and Difference Between Groups

No. (%) of Participants

SRS Alone SRS Plus WBRT Mean Difference,
(n=63) (n=48) % (95% Cl) P Value®
Change from baseline®
HVLT-R
Immediate recall
Deterioration 5(8.2) 14 (30.4) /
22.2(541t039.1 .004
No deterioration 56 (91.8) 32 (69.6) ¢ )
Delayed recall
Deterioration 12 (19.7) 24 (51.1) /
. . L i
No deterioration 49 (80.3) 23 (48.9) 314(12.1 10 50.7) <001
Recognition
Deterioration 14 (22.6) 19 (40.4)
— 17.8 (-1.5 to 37.2) .06
No deterioration 48 (77.4) 28 (59.6)
TMT-A time to complete
Deterioration 10 (16.7) 14 (30.4)
— 13.8 (4.4 to 32.0) 11
No deterioration 50 (83.3) 32 (69.6)
TMT-B time to complete
Deterioration 11 (19.0) 16 (37.2)
— 18.2 (-1.4 to 37.9) .07
No deterioration 47 (81.0) 27 (62.8)
COWAT total
Deterioration 1(1.9) 8 (18.6) ¥
. . 16.7 (2.4 to 31.0) .01
No deterioration 52 (98.1) 35 (81.4)
GPS total seconds
Deterioration 17 (29.3) 21 (47.7) e 07
4(-2.4to 39. .
No deterioration 41 (70.7) 23 (52.3) ( )
Outcome for cognitive
progression at 3 mo
Stable 23 (36.5) 4(8.3)
- -28.2 (-44.2 to -12.2) <.001
Progression 40 (63.5) 44 (91.7)

K

LRetmE

National University Mospital

JAMA. 2016;316(4):401-409
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New approaches

* Hippocampus-sparing WBRT

Radiation Oncology, 2017 12:161
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Hippocampus-sparing WBRT

 Preliminary analysis of NRG Oncology
CCOO01

m WBRT vs. Hippocampus-sparing WBRT

Enroll period 2016.01-2018.03
Median f/u 6.1 months
OS HR 1.13 (95% Cl 0.89-1.44, p=0.31)

Intracranial PFS ~ HR 1.12 (95% CI 0.90-1.39, p=0.33)
Neurocognitive 2 months  12.8% vs. 11.2%
‘;:;‘;S“O“ failure 4 months  63.0% vs. 53.7%

6 months  69.1% vs. 58.0% (p=0.012)

2018 Annual -Meeting of ASTRO; Abstract LBA9
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Potential role of targeted therapy

e Erlotinib
- CNS objective response rate of 55% to 89%.

e Alectinib

0-6 - 3 460 mg

* = 600 mg
kg 1760 mg
0-2 1 900mg

Change from baseline (%)

-0-8 - Patients
Days ontreatment 91+ 203+ 42 224+ 287+ 224+ 98+ 196+ 294+

Journal of Clinical Oncology, 2017,735:10: 1070-1077
The Lancet Oncology, 2014, 15.10: 1119-1128
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Potential role of targeted therapy

* In terms of intracranical control, WBRT
works better.

;*_E: 1.00 &

Q —— Upfront SRS ® Upfront SRS

-8 .80 Upfront EGFR-TKI g g - Upfront EGFR-TKI

=4 e Upfront WBRT D Upfront WBRT

— .60 4 -g

-g = .04

> .40 —

= © . .

D50 S 4- Intracranial Progression

© Log-rank P< .001 =

S .00 : : ; : : , . =

o 0 12 24 3 48 60 72 84 % 2 WBRT v EGFR-TKI, P=.062
Follow-Up (months) = SRS v EGFR-TKI, P = .640

No. at risk T T T T T
Upfront SRS 100 76 51 29 13 5 1 1 0 12 24 36 48 60
Upfront WBRT 120 97 52 27 15 6 3 1
Upfront EGFR-TKI 131 103 54 24 8 4 2 0 Follow-Up (months)

Journal of Clinical Oncology, 2017,-35:10: 1070-1077
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Potential role of targeted therapy

* In terms of intracranical control, WBRT
works better.

c
= s 1.0 — TKI Alone (n=27)
Z 100 @ A - = WBRT (n=120)
= —— Upfront SRS S i - SRS (n=37)
S .80 Upfront EGFR-TKI o e
o
s === Upfront WBRT =
= 60 - 3
o @ 0.6 -
S 40 | N - T — e
S =
L 20 £ e ; H
© Lo ik <1001 - Intracranial Progression
QJ -OO 1 T T T 1 1 1 :
> S 02 -
S 0 12 24 36 48 60 72 84 g
Gray's p-value=0.0038
Follow-Up (months) o L
No. at risk . 0] T T T T T T
Upfront SRS 100 76 51 29 13 5 1 1
Upfront WBRT 120 97 52 27 15 6 3 0 1 2 3 4 5
Upfront EGFR-TKI 131 103 54 24 8 4 2 0 Time (years)

Radiotherapy and Oncology, 2017; 123.2: 195-202
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Multiple Choice: 73 y/o man, nonsmoker, KPS 90, new
diagnosis metastatic EGFR mutant NSCLC with
multiple brain metastases. Your management?

A. WBRT

B. EGFR inhibitor
C

D

. Immunotherapy
. SRS

. 2018 ASCO  #Ascois

e o i 7 R S - Helen Shih, MD
ANNUAL MEETING.  permistorreoca o noe. 1% )

Presented By Helen Shih at' 2018 ASCO Annual Meeting
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Multiple Choice: 73 y/o man, nonsmoker, KI
diaghosis metastatic EGFR mutant NSCL
multiple brain metastases. Your manage

A. WBRT W

B. EGFR inhibitor Ry /\ o A 4%

C. Immunotherapy — \ & ‘x; o B 76%

D. SRS ' C 4%
e D 16%

. 208ASCO  ascote . Helen Shih, MD

ANNUAL MEETING  permission required for reuse

Presented By Helen Shih at 2018 ASCO Annual:Meeting
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/3M with EGFR+ NSCLC & multiple brain
metastases:

- Treated first with EGFR inhibitor

. 208ASCO #ascois . Helen Shih, MD

ANNUAL MEETING  permissi G o o

Presented By Helen Shih at' 2018 ASCO Annual Meeting
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/3M with EGFR+ NSCLC & multiple brain
metastases:

- Treated first with EGFR inhibitor

- At CNS progression, treated with HA-WBRT

. 2018ASCO  #sco L " . Helen Shih, MD

ANNUAL MEETING  permission required for reuse

Presented By Helen Shih at' 2018 ASCO Annual Meeting
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Before HA-WBRT

6 months after
HA-WBRT

mesereo . 2018 ASCO - #5018 meswreo o Helen Shih, MD
ANNUAL MEETING red for reuse

Presented By Helen Shih at 2018 ASCO Annual:Meeting
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Leptomeningeal seeding

« WBRT may be considered for extensive nodular
or symptomatic linear LM or co-existing brain
metastasis.

* Involved-field RT can be used to treat nodular
disease and symptomatic spinal sites.

« Concomitant CNS directed RT and systemic or
Intra-CSF treatment should be avoided to
prevent severe neurotoxicity.

Annals of Oncology, 2017,-28.suppl-4: iv84-iv99
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Summary

« WBRT cannot be entirely replaced by SRS
and targeted agents.

« Consider patient factors (age,
performance status, life expectancy),
tumor factors (biology, disease status),
previous treatment, and currently
available treatment options.
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