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National Cancer Data

Base Analysis of Radiation Therapy

Consolidation Modality for Cervical Cancer
Overall survival by boost modality
100
80
y _Brachytherapy
= 60 .
§ 40 Y
3 \ ,VSQRT(I!VWRT
204
P<.01
g 12 24 36 48 60 72
Brachytherapy 2446 2060 1613 1330 1130 943 608
SBRT/IMRT 125 95 59 39 32 27 16

Time from Diagnosis (months)
Gill BS, Int J Radiat Oncol Biol Phys 90, 2014
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Prostate cancer
outline

KEEPING TREATMENT OPTIONS OPEN

People with prostate cancer currently have several treatment options available to them. But one of the oldest, brachytherapy,
is losing popularity with physicians. Without action, the skills needed to perform this effective therapy could be lost.
By Michael Eisenstein; infographic by Lucy Reading-lkkanda

OLD THERAPY, NEW APPROACH

Brachytherapy uses radioactive material to kol
cancenous calls. The conventional approsch
involves parmanently implanting radicactive
pellets inand around the prostaie, In & newer
foem of brachytherapy. radiosctive material is
Intrediuced tempararily through removable
catheters. This might improve safety and
eflicacy, althowgh anly limited clinical data are
avallable,

o = —
The prostate \..
is & walnut- TUmours gene
sized gland mast comman
around the inrmen over B,
ureihra Often, first

signs are due
10 pressurg an
the bladder or

that produces the
fluid that carries
Spenm — sEmen.

2019

urethra.
1in 8 UE men will develop
prostabe cancer,
Age-stendardized cancer Globally in 2018,

rate per 100,000 men

31.5
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prostate cancer
wag the sacond

MOGE COMMON Cancer

in men

Low-dose-rate brachytherapy

r/"- T
Radivactive
saeds are
Injested
into the
prosiate and
surreunding
tis5u0e, The
placement of
the iadine-125 Tusmsour
or palladium-103 e
seeds is
permanent. and
cannot b slered
after injection.

[—
4.5mm

Dosa: Low-energy [sotope
seads amit radiation aver
an extended pariod

Facilities: Dulpalnl proceduns
with no specialized facilithes,

Administration: Fermanent
Implantaticn means grester core
I5 needed with seed placement,

Evidence: Decades of clinical data
aupport low-dosa-rate (LD
brachytherapy a4 & stand-alane
and adpunct treatment.

Risk potential: Seeds can migrate
to other tissues. Sexual partners
might be exposad to radiation until
the Eatepe decays.

Soft cathaters
are inserted ino
affected areds of
the prostate, and
radicat e
rigliym-192
BOUNGES ane
placed in the
catheters for
each treatment
sassian, which
lasts arcund I
hawsrs. Multigls
- treatments are
T given over 1-2
days in hospital

Dosa: High-enargy Isotapes
are applisd in multiple.
brief sassions.

Facilithes: Specialized
equipment and a shislded,
radlation-sate site,

Administration: Isctope
positioning can be adjusted
between treatment sessions.

Evidemee; Robus
COMparisons of
high-dase-rate (HD®)
brachytherapy with other
therapies are still needed

Risk potential: No radioactive
matarial is baft in the body
after traatment. reducing the
risk of problems later.

A QUESTION OF RISK

Brachytherapy is one of several tresliment opions Tor prostabe cances. Treatment suitabilivy T ok
depends on 3 tumour's level of risk, determined on the basis of factors such as size and cellular UG 1

struscture, Brachytherapy can be used slone for lower-rsk tumows, o ta DODEt MONe BQQressive Lo intermediate  High
radiatherapy or hormone therapy in higherrisk cases.

At
Dadiation Saminal ] surveillance * »
5 . weaicle 3 2 EBAT * *
e ; o Brachytherapy ~ # *
( * E -
Radical
L e
'\ H 1 4 prostatect omy * *
b . Prostate !
h i Y EBAT
1 with * *
-_— Bropsy -1 Testosterane brachytherapy
Active surveillance  Beam therapy Radical prostatectomy  Hormone therapy \E.“:i‘%r . .
Many climcians now opt  For higher-risk disease, The prosiate snd semingl Tusmour growth can hermnane thesapy
For cargful. regular paople are typically wesiches, which also sacrete b stalled by
manitorng, rathes offered & more Fluid found in samen. can be  reducing Levels of EBAT
than immediate aggressive radiotherapy  surgically removed 1o excise  hormones such as with
treatment. for people caurse, such as the tumour. This type of testosterone through brachyiherapy * -
waith hoa-rizk. exnemal-baam radistion aurgery ia often robot-assist- drugs oF suegical and

slow-growing tumours.

therapy (EBRT).

ed for greater preciion

CEEIrarion.

hormone thesapy



Intermediate- & High-risk
classification NCCN 2020 ver.2

Intermediate®

Has all of the following:

» No high-risk group
features

* No very-high-risk
group features

* Has one or more
intermediate risk

factors (IRF):
» T2b-T2c

» Grade Group 2 or 3

» PSA 10-20 ng/mL

Favorable
intermediate

Has all of the

following:

*1IRF

» Grade Group 1
or2

» <50% biopsy
cores positivee

Unfavorable
intermediate

Has one or more of

the following:

«20or 3IRFs

» Grade Group 3

» >50% biopsy
cores positive®

High

Has no very-high-risk features and has at least one high-risk

feature:
« T3a OR

» Grade Group 4 or Grade Group 5 OR

*« PSA >20 ng/mL

Very high

Has at least one of the following:

- T3b-T4

» Primary Gleason pattern 5

2 or 3 high-risk features

» >4 cores with Grade Group 4 or 5
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LDR 140Gy

HDR 32Gy/4[8], 36Gy/6

Whole gland vs. Focal therapy

Patient selection

. 22Gy/2
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Prostate cancer: Adecliningart

Brachytherapy is an established treatment for prostate cancer with much to
recommend it, butitis losing ground to flashier therapies. By Michael Eisenstein

adern medicine advances so quickly
that it might be surprising to learn
that a 100-year-old treatment for
prostate cancer s still relevant.
Brachytherapy, whichinvalves bom-
barding the tumour with radiation from isotopes.
positioned aroundit, has atrack record as asafe
and effective procedure, and is bess costly than
other interventions such as robot-assisted sur-
gery. Nevertheless, many oncologists are con-
cerned that the technigue could fall out of use,

Inthe first demonstration of brachytherapyin
1911, Frenchphysician Octave Pasteauused a ure-
thralcatheter containing radium. | he technique
evolved, and by the 1980s, a version known as
low-dose-rate (LDR)brachytherapy, whichis still
inusetoday, had emerged. The therapyinvalves
injecting ‘seeds’ of radioactive iodine or palla
dium into the gland, withthe help ofultrasound
imaging. 1hese seeds are permanently embed-
ded, releasing radiation for several months.

The process posessome problems:implanted
seeds can expose patients’ sexual partners to
radiation, and the seeds can migrate into healthy
tissues over time, for example. Another iteration
ofthetreatment, known ashigh-dose-rate (HDR)
brachytherapy, remedies this by temporarily
introducing iridium isotopes into the prostate
inside catherers.

LDR brachytherapy has long been used to
treat people with prostate tumours, and the
clinical performance of the HDR variety is
promising. Both are delivered alome or along-
sideather treatments. But the use of both forms
isindecline. In 2002, 17%of people in the United
States with prostate cancer received the treat-
ment; by 2000, that number had Fallen to just 8%
(). M. Martinetal. Cancer120, 2114-2121: 2014).

In part, this decline can be ascribed to the
fact that aggressive treatment by any method

Produced with support from:

has become less commaon — many clinicians
now opt instead to keep a close eye on low-
risk tumours. But brachytherapy is also being
eclipsed by more technologically sophisticated
treatments such as robot-assisted surgery and
proton therapy — a shift partly facilitated by
hospital-relmbursement policles that favour

newer approaches. | he fall has alarmed many
oncologists and radiotherapises, with some
suggesting that it could lead to a decline in
Oure rates,

Without action, brachytherapy's decline in
use seems sel to continue. The drop means
fewer opportunities for medical students
and residents to see the technique in action
—afeedback loop that, according Lo a survey
of US radiation-oncology residents, might
already be affecting their familiarity with the
technlque (N. Nabavizadeh et al, int. /. Radiar,
Oacol. Biol. Phys. 94, 228-234; 2016). But

'z

scxcva
i
L]
—

the radiation-oncology community is taking
steps toensure that brachytherapy remains an
aption. The American Brachytherapy Society
in Reston, Virginia, has embarked on an ini-
tiative to train 30 practitioners in the tech-
nique every year for the next decade. And
the American Society for Radiation Oncol-
ogy is lobbying the US Centers for Medicare
and Medicaid Services to re-evaluate how it
reimburses hospitals for certain treatments.
Brachytherapy has a long history, and many
practitioners think that ific disappears, it is
patients who will lose out.

Nature s pleased to acknowledge the finan-
cial support of the -POPS Study Group, Nihon
Medi-Physics Co., Ltd, the National Hospital
Organization Tokyo Medical Center and the
Translational Research Center for Medical
Innovation. As always, Nature retains sole
responsibility for all editorial content.
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seizing the opportunity
In cancer care

Thanks for
your attention
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Table 3. Incidence of True Recurrences after Breast Conservation Surgery (BCS) in Prospective Studies

BCS
Trial [ Ref] n True recurrences % Median ffu {mos)
Omntario [167] 421 93/108 86.1 43
Swedish (Uppsala-Orebro) [75] 194 811 727 1.5
Milan 1T [76] 273 48/56 85.7 109
NSABP BO6 [70] (first events only) 636 My57 70.2 125

)
FEAEREROBHNS
DBREIZoIZ,

2cm
B0 DRl

Diarbas FM, et al. Cancer Biother Radiopharm 2004
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BRSO BIUIN COBRRDLUER RFIMDH vs RFI+ SRS

Table 4. Incidence of Elsewhere Failures after Breast Conservation Surgery (BCS) in Prospective Studies
Trial [Ref] BCS BCT
n i n % Median fu (mos)
N —

NSABP-BOG [70] 17/636 27 24/629 38 125

Milan [76] 8273 29 27204 0.7 109
Swedish (Uppsala-Orebro) [75] 3194 1.5 1/187 0.5 31

Ontario [167] 15/421 3.6 4/416 1 43

BCS = breast conservation surgery; BCT = breast conservation ;erap}'. Y

2cm
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B0 DRl

Diarbas FM, et al. Cancer Biother Radiopharm 2004
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:90% DYERI TS A0 LIFRER

SNMAI10mmIMIN CEBZE > CLV S,
\( Vicini FA, et al. IJROBP 2004
Nguyen BT, et al. JROBP 2012

f/ resection volume

\’ =i sinl]iZng

surgical margins

A = minimal resection margin PTV
B = safety margin

GEC-ESTRO A+B=2cm

7
Strnad V. et al. Radiother Oncol 2015 WASAVIS
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Radiotherapy and Oncology 128 (2018) 411-420
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GEC-ESTRO Working group

Interstitial brachytherapy alone versus
external beam radiation therapy after
breast conserving surgery for low risk
invasive carcinoma and low risk duct
carcinoma in-situ of the female breast
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TaxEI /MO Clinical Target Volume PTV=(SAVINBE+margin 1cm)-5ZEANHI2mm-feE
B EHAS5mmiLER st PTV_EVAL=PTV-SAVIAfZ

LI BRAE=SAVIAN fZ
Bk B R 1 | 2 50 DEREE=SAVIPYS
HEEE R 41

VI bR BT im D
91)w7

Fig. 1 Clindcal target volume delineation consensus
Nose T, et al. Breast Cancer 2016

2y T o FE15mmOD IR

ImTV: Imaging related target volume
ETB: Estimated tumor volume
" WS: whole scar

el

surgical margin but at least 10 mm

g% L R 1€ (5mm) (LRt

Strnad V, et al. Radiother Oncol 2015

Fig 4 Clinical Target Volume (CTV).
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Prescription dose Prescription dose
6Gy/ Fr, 2Fr/ 1day, 36Gy/ 3days 3.4Gy/ Fr, 2Fr/ 1day, 34Gy/ 5days

PTV_EVAL: V90% > 90%, V150% < 50cc, V200% < 20cc

RIGHRE< T FREDT0% Skin Dlcc < 110% (WAEZSBRY max < 100%)
Yoshida K, Nose T, et al. M9EE Dlcc < 110% WASAVIS

Breast Cancer 2009;16:105-112 16
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GEC-ESTRO NSABP/RTOG
FZBEIR8Y(5511) =2 RiR5Y(2,1091)

vs. ¥JUF DT —F)UE (63351)

« 407U

* IDC, DCIS

« Y®/EAO, I, 11/ pTis, 1-2a (<3cm)

* pNO/ LyO, vO

- WiimlEME QmmY—IY) etc

BT: 32Gy/8Fr/4Days
or 30.3Gy/7Fr/4Days

TRIZBANBF
WBI: 0.92% @ 5 years
APBI: 1.44% @ 5 years

vs. APBI (2,1078l: 3DCRT, ¥JLF DT —
)L, MammoSite, Contura, SAVI)

ISR %E

APBI

DR

« 18U L

« IDC, DCIS

« ¥5EAO, I, 11/ pTis, 1-2a (<3cm)
- IRELN#5FZ<3(E

o WTimlZ 4 etc

BT:34Gy/10Fr/5Days,
3DCRT:38.5Gy/10Fr/5Days

WoR

TRIZIBABFE
WBI: 3.9% @ 10 years
APBI: 4.6% @ 10 years
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Jethwa KR, et al. at Mayo Clinic (IJROBP 2019)

SAVI, MammoSite 21Gy/3Fr/3Days Follow-up 14m
BEOECR L, BESSEGrade>3: 0%, A Mgood/excellent: 95%

Khan AJ, et al. at MSKCC etc (I/JROBP 2019)
N JUF 5 —F ), SAVI, Contura 22.5Gy/3Fr/2-3Days

Follow-up 12m, SPTEBFE1H, LNBF15l
BESRGrade>3: 1.5%, XS Mgood/excellent: 97.25%

Lattore JA, et al. at HUMV (J Contemp Brachytherapy 2019)
NIUFHNT—F)U 18Gy/1Fr Follow-up 24m

BIBREDOETR L, BErig16l,
BE3SRGrade>3: 0%, S Mgood/excellent: 80% |
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Table 1
Risk stratification for selecting patients for APBI based on GEC-ESTRO 2010, ASTRO 2009, ASTRO 2017 and ABS 2018 guidelines
GEC-ESTRO 2010 ASTRO 2009 ASTRO update 2017 ABS 2018
Characteristics Low Intermediate High Suitable Cautionary Unsuitable Suitable Cautionary Unsuitable Acceptable
Age (years) =50 =40-50 =40 =60 50—59 <50 =50 40-49 if all <40 =45
other criteria
suitable
Tumor size =3 cm =3 cm Jcm =2cm 2.1 —3cm =3 cm Tisor = 2 cm 21 —3cm =3 cm =3 cm
Surgical cut Negative = 2 mm  Close <2 mm Positive =Negative Close <2 mm Positive =2 mm Close <2 mm Positive Negative
margin by 2 mm
Estrogen Any Any - Positive Negative - Positive Negative - Any
receptor status
Histology IDC IDC - IDC Invasive lobular - Ductal Invasive lobular - All invasive
LVSI Not allowed Not allowed Present No Limited/focal Extensive None Limited/focal Extensive Not present
EIC Not allowed Not allowed Present Not allowed =3 cm If >3 cm =3 cm If >3 cm -
DCIS Not allowed Allowed - Not allowed =3cm If > 3cm Size = 25 cm, =3cm If >3cm Yes
negative
margins
Associated LCIS  Allowed Allowed - Allowed - - Allowed - - -
Focality Unifocal Multifocal Multifocal Clinically unifocal, Clinically Multifocal Clinically Clinically Multifocal -
(within 2 cm) (=2 cm) total size = 2 cm unifocal, =3 cm unifocal, unifocal, =3 cm
total size = 2 ¢m total total size
2.1-3cm 2.1-3 cm
Centricity Unicentric Unicentric Multicentric Unicentric - Multicentric ~ Unicentric - Multicentric -
Nodal status pND pN1mi,pN la pNx, =pN2a  pNO - =pN1 pNO - =pN1 pNO
(by ALND)

LVSI = lymph-vascular space invasion; EIC = extensive intraductal component; DCIS = ductal carcinoma i sitw; LCIS = lobular carcinoma in sit; ALND = axillary lymph node dissection; ESTRO =
European Society for Radiotherapy & Oncology; ASTRO = American Society for Radiation Oncology: ABS = American Brachythempy Society.
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Disease site Indication

Practical implementation
considerations during
pandemic

Common dose/fractionation Suggested dose/
fractionation during

pandemic

References

Definitive/boost oral
cavity/oropharynx,
Boost nasopharynx or
any re-irradiation

Head and neck
definitive
reirradiation

1. Avoid brachytherapy until
pandemic resolves/resources
become available due to increased
risk of staff exposure from drop-
lets. Consider conformal EBRT

2. If patient is COVID-19 +/PUV/
ILIL then consider continuing
EBRT instead of brachytherapy
boost

Interstitial HDR monotherapy
oral cavity/oropharynx:

35—44 Gy/10—11 fractions/5—
5.5 days/twice daily (76—78)
Interstitial HDR boost oral cavity/

oropharynx:

21-30 Gy/7—10 fractions/3—
5 days + EBRT 40—50 Gy
(76—78)

Interstitial HDR boost
nasopharynx:

12—18/4—6 fractions/2—

3 days + EBRT 60—70 Gy
(76—78)

Interstitial HDR monotherapy re-
irradiation:

30—40 Gy/10 fractions/5 days/
twice daily (79,80)

None

1. ABS Task Group Report, Takacsi-Nagy
et al. PMID: 27592129 (76)

2. GEC-ESTRO- ACROP recommendations,
Kovacs et al. PMID: 27889184 (77)

3. GEC-ESTRO recommendations, Mazeron
et al. PMID: 19329209 (78)

4. Jupiter Hospital, India, Bhalavat et al.,
PMID: 30479619 (79)

5. Sana Klinikum Offenbach GmbH, Ger-
many, Tselis et al., PMID: 21129799 (80)

Mohindra P. et al. Brachytherapy. 2020
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Disease site Indication Practical implementation Common dose/fractionation Suggested dose/ References
considerations during fractionation during
pandemic pandemic
Head and neck Definitive/boost oral 1. Avoid brachyt_herapy until Interstitial HDR monotherapy 1. ABS Task Group Report, Takécsi-Nagy

definitive
reirradiation

cavity/oropharynx,
Boost nasopharynx or
any re-irradiation

pandemic resolves/resources
become available due to increased
risk of staff exposure from drop-
lets. Consider conformal EBRT

2. If patient is COVID-19 +/PUV/
ILI, then consider continuing
EBRT instead of brachytherapy
boost

oral cavity/oropharynx:
35—44 Gy/10—11 fractions/5—
5.5 days/twice daily (76—78)
Interstitial HDR boost oral cavity/
oropharynx:
21-30 Gy/7—10 fractions/3—
5 days + EBRT 40—50 Gy
(76—78)
Interstitial HDR boost
nasopharynx:
12—18/4—6 fractions/2—
3 days + EBRT 60—70 Gy

None

i

et al. PMID: 27592129 (76)

. GEC-ESTRO- ACROP recommendations,

Kovacs et al. PMID: 27889184 (77)

. GEC-ESTRO recommendations, Mazeron

et al. PMID: 19329209 (78)

. Jupiter Hospital, India, Bhalavat et al.,

PMID: 30479619 (79)

5. Sana Klinikum Offenbach GmbH, Ger-

many, Tselis ef al., PMID: 21129799 (80)
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twice daily (79,80)

Mohindra P. et al. Brachytherapy. 2020
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