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Objectives mzm 8'
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* To understand the indications for Dexrazoxane sssss:
* To review the benefits & risks of Dexrazoxane

* To review the evidence of other
pharmaceutical interventions to decrease
cardiotoxicity

* To discuss exercise as a non-pharmacological
treatment to decrease cardiotoxicity 3 ghi

www. masce.org/mesting




Potential Targets for Intervention

Lipshultz, Nat Rev Clin Oncol, 2013



Dexrazoxane (DXZ): Primary Prevention E£2 0.18

» Discovered: Kurt Hellman, Oxford 1972 s e
* Potential Mechanisms

— Cyclic derivative of EDTA

— Intracellular iron chelation
* Conversion to ring-opened chelating agent
* Interferes with iron-mediated free radical

Tissue cell

generation
— Reduces reactive oxygen species formatior 8 0
| Fe metal ion complexes = less superoxide — | e
free radicals O=0 O=0
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DXZ: Primary Prevention 2018
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* Weak topoisomerase inhibitor MAKES EXCELLENT

CANCER CARE POSSIBLE

* Depletes Topoisomerase 2 Beta (Topo2pB)
* Reduces anthracycline-associated myocyte death in vitro

Dexrazoxane

www.totect.com
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DXZ: Pharmacokinetics

gsatfda_docs/label/2012/020212s013Ibl

Dosage ratio of dexrazoxane:doxorubicin is 10:1

www.masce.org/meeting
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DXZ: Indications Th

* FDA: doxorubicin >300 mg/m? 2018;
— Women with metastatic breast cancer i‘:i‘é%i?é:&::i

CANCER CARE POSSIBLE

* ASCO: all adults doxorubicin >250 mg/m? (armenian, ico, 2017)

* ESMO: Appropriate cardioprotectant regimen to be considered

& planned for all ptS at hlgh risk of ca rdiOtOXiCity (Curigliano, Ann Oncol,
2012)

* EMA: restricted in 2011 to adults with prior doxorubicin >300
mg/m? & advanced/metastatic breast cancer

— Efficacy in peds not established but efficacy demonstrated in adults

— Use in children contraindicated 2011 until 19 July 2017 ?
* Only contraindicated if 0-18 yrs old & expected to receive < 300 mg/M

& S,

iF' i’

. -3'
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DXZ: Data for FDA indication %2018
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www.accessdata.fda.gov

.
-3
.
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DXZ: COG Trial P9404 2018

* RCT of 537 children/
adolescents
— Dx: T-cell ALL, lymphoblastic
non-Hodgkin lymphoma

— Qutcomes: oncologic
efficacy, cardioprotective
effectiveness, safety

— Results: Eechocardiographic
measures better at 3 years in
DXZ group

— No difference in survival
+ DXZ

www.masce.org/mesting
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Effect of DXZ on Myocardial Injury Among m
Children with ALL Treated with Doxorubicin 2018
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Lipshultz, et al: N Engl J Med, 2004.
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DXZ: Cardioprotectant

Dexrazoxane Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CIl M-H, Fixed, 95% Cl
Lipshultz 2004 0 105 o 1m Mot estimahle
Lopez 1998 4 63 13 66 18.4% 0.32[0.11,0.94] =
Marty 2006 1 a5 8 79 12.0% 0.12[0.01,0.91] 4
Schwartz 2009 0 107 2 108 36% 0.20[0.01,4.19] 4
Speyer 1992 2 76 20 74 294% 0.10[0.02,0.40)
Swain 1997a{088001) 0 168 15 181 21.7% 0.03[0.00,0588) +———
Swain 1997a{088006) 2 a1 7104 B89% 0.37[0.08,1.72] ¢
YVenturini 1996 2 a4 4 78 B.0% 0.46[0.09, 2.46]) 4
Total (95% Cl) 769 792 100.0% 0.18[0.10,0.32] ~-ui
Total events 11 69
Heterogeneity: Chi*=5.49, df=6{(P=0.48), F=0% -0'1 052 075 ] ﬁ :'5

Test for overall effect. Z=5.67 (P < 0.00001) Favours dexrazoxane Favours control

Cochrane Database of Systematic Reviews
15 JUN 2011 DOI: 10.1002/14651858.CD003917.pub4
http://onlinelibrary.wiley.com/d0i/10.1002/14651858.CD003917.pub4/full#CD003917-fig-0001
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DXZ: Cardioprotectant

Dexrazoxane Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CIl M-H, Fixed, 95% Cl
Lipshultz 2004 0 105 o 1m Mot estimahle
Lopez 1998 4 63 13 66 18.4% 0.32[0.11,0.94] =
Marty 2006 1 a5 8 79 12.0% 0.12[0.01,0.91] 4
Schwartz 2009 0 107 2 108 36% 0.20[0.01,4.19] 4
Speyer 1992 2 76 20 74 294% 0.10[0.02,0.40)
Swain 1997a{088001) 0 168 15 181 21.7% 0.03[0.00,0588) +———
Swain 1997a{088006) 2 a1 7104 B89% 0.37[0.08,1.72] ¢
YVenturini 1996 2 a4 4 78 B.0% 0.46[0.09, 2.46]) 4
Total (95% Cl) 769 792 100.0% -~
Total events 11 69
Heterogeneity: Chi*=5.49, df=6{(P=0.48), F=0% -0'1 052 075 ] ﬁ :'5

Test for overall effect. Z=5.67 (P < 0.00001) Favours dexrazoxane Favours control

Cochrane Database of Systematic Reviews
15 JUN 2011 DOI: 10.1002/14651858.CD003917.pub4
http://onlinelibrary.wiley.com/d0i/10.1002/14651858.CD003917.pub4/full#CD003917-fig-0001
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DXZ; Pediatric Clinical Cardiotoxicity m2018

Dexrazoxane Control fRisk Ragio Risk Ratio 28-30 JUNE
Study or Subgroup  Events  Total Fvents Total Wesght M.H, Random, 95% C1  Year M.H, Randoem, §5% CI VIENNA,  AUSTRIA
724 Nendonizes Triste SUPPORTIVE CARE
NCI 86C166 0 18 1 15 483% 0230001,6.43 1386 b MAKES EXCELLENT
P3425 o o7 2 108 51T% 020001,419] 2008 ¢ i CANCER CARE POSSIBLE
OFCIALL 9501 0 108 0 100 Not estimable 2011
Po404 0 m 0 264 Notestimabie 2012
Subtotal (95% C1) 503 488 100.0% 0.24 [0.03, 2.09) | I
Total events 0 3

Heterogenety Tau®= 0.00, Ch*= 002, dr=1 (P=0.99), "= 0%
Testfor overall effect Z=1.20 (P =0.20)

1.2.2 ton Randomized Studies

Bulock 1993 0 5 2 5 B68% 020[001,33% 1993 .

Schiavets 1997 0 15 1 15 5% 0331001, 7.58) 1997 Shaikh F et.al, JNCI J Natl Cancer
Efbl 2005 0 3 0 2 Not estimable 2005 Inst (2016) 108(4): djv357
Elbl 2006 0 &8 140 53% 020[001,4.75 2006 *

Kovacs 2007 1 41 7 67 127% 023(003,1.83 2007

Chol 2010 3 47 8 42 309% 0.4500.12,1.69) 2010 _—

Huh 2010 2 23 E] 40 253% 0330008, 1.64] 2010 - 2

Kang 2012 1 135 9 123 128% 010(001,079] 2012 -

Subtotal (85% C1) 87 354 100.0% 0.20[0,14, 0.61] <@

Total events 7 5

Helerogeneity. Tau®*= 0.00, Chi*= 181, 0= 6 (P=0.94), F= 0%
Tes! for overall efact Zw 328 (P = 0.001)

001 01 10 100
Favours Dexrazoxsn Favours Contrd
Test for subaroun dWerences: Chid= 0.03, df= 1 (P = 0.86), F= 0% V- .

www.masce.org/meeting
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DXZ: Peqliatric Clinical Cardiotoxicity m201 8

Dexrazoxane Control fRisk Ragio Risk Ratio 28-30 JUNE
Study or Subgroup  Events  Total Fvents Total Wesght M.H, Random, 95% C1  Year M.H, Randoem, §5% CI VIENNA,  AUSTRIA
1.2.1 Ransomized Trials SUPPORTIVE CARE
NCI86C160 0 18 1 15 &63% 0.280001,643) 1506 L MAKES EXCELLENT
P3425 o 107 2 108 5NT% 020[001,4.189) 2009 ¢ L CANCER CARE POSSIBLE
DFCIALL 95.01 0 108 0 100 Not estimable 2011
PE404 0 0 264 SR 2012
Subtotal (95% C1) 503 482 100.0% | I
Total events 0 3

Heterogenety Tau®= 0.00, Ch*= 002, dr=1 (P=0.99), "= 0%
Testfor overall effect Z=1.20 (P =0.20)

1.2.2 ton Randomized Studies
BuLock 1993 0 5 2 5 E8%  020[001,33% 1993 ,
Schiavets 1997 0 15 1 15 S5% 0330001759 1997 Shaikh F et.al, JNCI J Natl
Efbl 2005 0 s3 0 22 Not estimable 2005 Cancer Inst (2016) 108(4):
Elbl 2006 0 68 1 40 53%  020[001,47% 2006 ¢ div3s7
Kovacs 2007 1@ 7 67 127% 023003183 2007
Chol 2010 347 8 42 309%  045[012,1.88) 2010 ———
Huh 2010 2 20 9 40 258%  039(008,1.64 2010 —t—
Kang 2012 1138 9 123 128% Gl _2012 -
Sublotal (85% C1) 387 354 100.0% <
Total events 7 35
Heterogeneity. Tau®= 0.00, Chi*= 181, 0f= 6 (P= 0.94), F= 0%
Test for overall effact Z= 326 (P » 0.001)
om 01 10

Favours Dexrazoxane Favours Contrd
Test for subaroun dWerences: Chid= 0.03, df= 1 (P = 0.86), F= 0% V- .

www.masce.org/meeting




DXZ: Pediatric Cardiotoxicity .
“(Clinical or Subclinical) 2018

VIENNA,L AUSTRIA

Dexrazoxane Cootrol sk Rato sk Rato SUPPORTIVE CARE
Study or Subgrowp  Events  Total Events Total Weight M.HL Random. 55% CI Year 14 Random. 958 C) MAKES EXCELLENT
1.3.1 Rangomized Trials
NCI86C168 ¢ 18 11 15 Tesw 0.200.12,076) 1996 -
P9425 0 106 108 7I% 0.219001,423] 2008 ¢
DFCIALL 95-01 0 105 0 10 Not estenable 2011
P3404 1 73 4 264 135% 024003215 2012
Subroeal (95% C1) 502 488 100.0% 0.20 (0.13,0.84) e o
Total events 5 17

Hotorogeneity. Tau* = 000, Ch*= 009, 0= 2 (P= 0 96), F= 0%
Tast for overall ofaet 2= 302 (P = 0009

1.3.2 Noas Randomized Stodies

Bulock 1999 0 5 5- . 8.0 014001,221] 1993 ¢

Sehiavett 1997 0 15 2 15 18% 020001, 385 1997 Shaikh F et.al, JNCI J Nat!
Ei%2 2005 L] 53 3 2 28% 04200.19,090] 2005 g ¢

E14 2008 3 8 8 40 75% 0290002, 1.11) 2006 Cancer Inst (2016) 108(4):
Matos Neto 2006 0 15 2 33 185% 0421002, 835 2006 djv357

Kovacs 2007 1 41 10 67  34% 0.160.02,1.23} 2007

Chol 2010 13 '} 22 42 5% 05310.31,081) 2010 -

Huh 2010 . 22 15 40 145% 046017,1.21 2010 —t

Subtotal (95% C1) 267 264 100.0% 0.43 10,30, 0.53) >

Total events 30 69

Heterogeneily. Taw"= 0.00, Ch*= 283, df= 7 (P = 0.30), = 0%
Test for overall efact Z= 4 43 (F < 0.00001)

0.01 01 10
Favours Demazoxans Favwoues Control

Test for subaroup dWerences. Chi*s 082, of= | P=037.I"s 0%

www.masce.org/meeting e



DXZ: Pediatric Cardiotoxicity =\
“(Clinical or Subclinical) 2018

VIENNA,L AUSTRIA

Dexrazoxane Cootrol sk Rato sk Rato SUPPORTIVE CARE
Study or Subgrowp  Events  Total Events Total Weight MWL Random. 95%CI Year 144 Random. 954 C) MAKES EXCELLENT
1.3.1 Rangomized Trials CANCER CARE POSSIBLE
NCI86C168 ¢ 18 11 15 Tes% 0.201012,076) 1096 —i—
P3425 0 106 2 108 73% 0.21 001,423 2008 +
DFCIALL 8501 0 108 0 100 Ul setenable 2011
PaLO4 1 4 284 138% 02400215 2012
Subroeal (95% C1) 502 488 100.0% o.u] e o
Total events 5 17

Hetorogeneiy Taw'= 000, Ch*= 009, af=2 (P=096), F=0%
Tost 500 overall o8act 2= 302 (P = 0005

1.3.2 Noas Randomized Stodies

Bulock 1999 0 5 5- . 8.0 0140.01,221] 1993 ¢

Schiavetti 1997 0 15 2 15 % 0.2000.01,385) 1997 Shaikh F et.al. JNCI J Nat!
B84 2005 9 53 3 2 28% 0420019,090] 2005 ——— ¢

£ 2008 3 e 8 4 78% 0291008 1.11) 2006 Cancer Inst (2016) 108(4):
Matos Neto 2006 0 15 2 33 19% 042(0.02,83% 2006 djv357

Kovacs 2007 1 41 10 67  34% 0.160.02,1.23} 2007

Chol 2010 13 [} 22 42 85% 0530.31,081) 2010 -

Huh 2010 . 22 15 40 145% Debirpremi 2010 —t

Sublotal (85% C1) 267 264 100.0% B3

Total events 30 69

Heterogenedly. Tau® = 0.00, Ch*= 2.8, 0f= 7 (P= 0.90),F= 0%
Testfor overalf efisct Z= 4 43 (P < 0.00001)

0.01 0.1 10
Favours Dewrazoxans Favoues Contred

Test for subaroup dWerences. Chi*s 082, of= | P=037.I"s 0%

www.masce.org/meeting 5 e i‘-_!\.!'_,".] ot



DXZ: Systemic Review of Solid Tumors
* 4782 patients in 22 studies after 2000

— Osteosarcoma (n=14), Wilm’s (n=3), Neuroblastoma (n=5)

* With 1 cumulative anthracycline dose, linear survival 1 &
exponential cardiotoxicity 1

Liesse, J Pediatr
Hemato Onco, 2018.

268.2 mg/m?

without DXZ
431.8 mg/m?
with DXZ



DXZ: Systemic Review of Solid Tumors

* Cardiotoxicity rates double from
5to 20 years

* DXZ | rate cardiotoxicity but does
not protect from late cardiotoxic
effects

* Are current regimens overvaluing
anthracycline doses?

Liesse, J Pediatr Hemato Onco, 2018.



DXZ: Possible Risks 2018

RRRRRRRRRRRRRR

* Second Malignant Neoplasms (SMNs) RELE I
* Increased mortality
* Impair Chemotherapy Efficacy

* |Infection
* Cytopenias

www.masce.org/mestin 9



DXZ: SMNs

* Report of Tincidence AML/MDS
in children with Hodgkin’s
lymphoma who received
dexrazoxane

* Possible synergistic effect with

etoposide on DNA repair

— Both bind topoisomerase II at
different sites

* Contributed to EMA ban use of
dexrazoxane

Tebbi CK et al. JCO, 2007.

www.masce.org/meeting
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DXZ: SMINs

————————
——

* |nitial borderline risk
not seen on longer
fO”OW-Up ¢ )’ i R mom el

R gl s e i mnmaall .

Cumulative Incidence
~2
Death From Second Cance

Time From Cancer Diagnosis {years) Time From Original Cancer Diagnosis (years)

» No difference is 0S, i .
EFS, death from
second cancer, death

o
o
o

ORJe
"’ S 4

..................

Death From Original Cancer
2
Death From Other Toxicity

from other toxicity B

(ChOW, JCO’ 20 15) Time From Original Cancer Diagnosis (years) Time From Original Cancer Diagnosis (years)



PHIS Data: Variation & SMNs

* From 1999-2009, 2.4% (207/8,733) ALL i \ /A =
and 2.0% (52/2,556) AML given DXZ X/ o T
(Walker, PBC, 2013) i ==

— Older children, black patients, males
with ALL

— Varied by time/region for ALL but not oo Lo
AML

— Timing of first dose varied
* From 1999-2011, Secondary AML 0.21%

(3/1406) in DXZ group & 0.55%
(77/14,126) unexposed group (seif, Psc, 2015)

— OR=0.38(Cl 0.11-1.26)

.';y.. /,‘ ‘ul
f
W / {
b /

ﬁ\‘\ — 5\ /

No =

"

Proiesinge of Patr oty woh Liposae Vo
ot ' » -



DXZ: Pediatric SMNSs 2018

Dexrazoxane Coatrol Risk Ratio Risk Ratio 28-30 JUNE
Study or Subgroup Events Total Evenis Total Weight M.H, Random, 85%Cl Year M.H, Random, 85% CI VIENNA, AUSTRIA
L B
NCI 88C169 0 23 0 18 Nol estimable 1998
P9426 & 127 2 128 31.4% 302[0.62,14.70] 2007 e ee— RS —
P35 3 w7 1 109 155% 306 [0.32,2892] 2009
DFCIALL 95-n 0 105 1 100 7% 0320001, 7.71] 20
P9404 8 273 3 284 453% 2581069,9562] 2012 T
Subtotal (95% Cl) 635 619 100.0% 2.37[038,5.74) E-——
Total events 17 7

Heterogeneity Tau® = 0.00, Chi*= 169, df= 3 (P =0.64), F= 0%
Tes! for overali effect Z= 1.91 (P = 0.08)

1.1.2 Non Randomized Trais

Chol 2010 1 &7 0 42 78% 269(0.11,64.24) 2010

Huh 2010 0 23 0 &0 Not esSmable 2010 haikh F et.al. JNCI J Nat!
Viooman 2011 1 452 6 986 171% 0434005365 2011 - shaikh P et.al, J Cé el
Kopp 2012 [abstrach § 338 13 777 754% 0881032, 2.46] 2012 t Inst (2016) 108(4): djv357
Subtotal (95%Cl) 860 1825 100.0% 085038, 2.07)

Total events 7 18

Heterogenelly Tau*= 000, Chi*f=091, df=2(P=064), F= 0%
Tast for overalleffect Z= 036 (P=072)

00 01 1 10 100

Fawurs 2 F ni
Testfor subqroup differences: Ch*= 256, df= | (P=011).P=609% LSRG T Goony

www.masce.org/meeting



DXZ: Pediatric SMNSs

Dexrazoxane Control Risk Ratio Risk Ratio

_Study or Subgroup __ Eveats  Total Events Total Weight M.H. Random. 95% CI _Year M.H, Random, 85% CI
1.1.1 Randomized Trials

NCIg8C189 0 23 0 18 Nol estimable 1996

P2426 8 127 2 128 314%  202(062,14.70] 2007 -t
P9425 3 107 1 109 155%  308(0.32,2892 2009

DFCIALL 95-0 0 105 1 100 7% 032001,7.71) 20m

P9404 8 273 3 284 453% ieSamgui] 2012 T
Subtotal (95% C1) 635 619 100.0% e

Tolal events 17 T
Heterogeneity. Tau® = 0.00; Chi*= 1.69, df= 3 (P = 0.64), F= 0%
Tes! for overali effect Z= 1.91 (P = 0.08)

1.1.2 Non Randomized Trals
Chol 2010

Viooman 2011

Kopp 2012 [abstracy 338 13 777 754% et
Subtotal (95%Cl) 860 1826 100.0% 0,85 [0.35, 2.0
Total events 7 18

Heterogenelly Tau*= 000 Chi*=091 df=2(P=064), F= 0%
Tastfor overalleffect Z= 0306 (P=072)

Testfor subqroup differences: Cht= 256, df= | (P=011).P=609%

www.masce.org/meeting

452 § 986 171% 0430005,385] 2011

1 &7 0 42 78% 269(0.11,64.24) 2010
Huh 2010 0 23 0 & Not esSmable 2010

1
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Shaikh F et.al, JNCI J Natl Cancer

Inst (2016) 108(4): djv357

00 01 1 10
Favours Dovazonane Favours Control




DXZ: Risk Factor Analysis ﬁﬁ;

28-30 JUNE
* Nationwide Korean study: 1,453 pts received anthracycline s
— 15 hospitals
— 1,035 received DXZ with each anthracycline

— 418 did not received DXZ
* DXZ improved cardiac event-free survival rates among > 400mg/m?

* SMNs not related to DXZ in multivariate analysis
— 6 yr SMN incidence rate 0.67 + 0.24%

Kim et. Al, Korean Cancer Association, 2018

www.masce.org/meeting



DXZ: Pediatric EFS

Shaikh F et.al, JNCI J Nat! Cancer Inst (2016) 108(4): djv357

www.masce.org/mesting
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DXZ in AML —

2018
* 44 pts AML dx 0-21 yrs at single institution 2008-2011 CIENNA ADSTRIA
« Adopted dexrazoxane prior to anthracyclines 2011 CANCER CARE PSS
* No difference in event rate or OS (Schloemer et.al, J Pediatr

. . Hematol Oncol, 2017)
* Improved cardiac function

www.masce.org/meeting



DXZ: Antitumor Effects mzo']g

28-30 JUNE

SUPPORTIVE CARE

* Cochrane meta-analysis of PR or CR not AR
different in RCTs with DXZ randomly assigned

(van Dalen, Cochrane Database Syst, 2011)
— PFS not different between groups +/- DXZ

* Among women with breast CA, response rates
not different +/- DXZ (Abdel-Qadir, Ann Oncol, 2017)

www.masce.org/mesting
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DXZ: Cytopenias m;;m

Common in children receiving chemotherapy e
Hematological events likely due to
chemotherapy

1 RCT with grade 3 or 4 hematological
toxicity identical (89.0% with DXZ vs 89.8%
without DXZ; p = 0.26) (asselin, JcO, 2016)

Routine hematological testing & blood 3
product support | A




Liposomal Anthracyclines wz‘(‘n\g

?8-30 JUN?

PPPPPPPPPPPPPP

* Concentrates drug in tumor cells AL

— | blood concentration

* Decreased cardiotoxicity 5x with same
efﬁcacy (O’Brien, Ann Oncol, 2004)

* Limited pediatric studies
— COG study AAML1421 (CPX-351)

www.masce.org/meeting
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Carvedilol : Chemoprophylaxis mzms

28-30 JUNE
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SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

*  N=50 (25 each group of RCT)
* Anthracycline Rx
* Carvedilol 12.5 mg vs placebo

e Started before chemo and
continued 6 mos later

* Echo @ baseline & 6 mos post

www.masce.org/meeting Kalay N et.al. J Am Coll Cardiol 2006;48:2258—62



Carvedilol: COG ALTE1621 2018

* PREVENT-HF: Pharmacologic Reversal of Ventricular iEna absr
Remodeling in Childhood Cancer Survivors at Risk for Heart &g
Failure

 Phase 2b RCT of Carvedilol vs Placebo
* Qutcomes: LV thickness (echo) & biomarker

Carvedilol
3.125 mg QD x 2 weeks
6.25 mg QD x 4-6 wks

Childhood CA Survivors . .
6.25 mg BID x 2 years

Exposed to >250 mg/m? _" Randomize K:

without DXZ

Placebo

www.masce.org/meeting




Nebivolol: Chemoprophylaxis 2018

28-30 JUNE
VIENNA.L AUSTRIA

SUPPORTIVE CARE
= MAKES EXCELLENT
p =0.01 SANCER CARE POSSIBLE

 N=45(27/18)

75+ p=012 p =001

* Breast CA
* Nebivolol 5 mg daily or
placebo

* TTE data at baseline
and 6 months

Nebivolol Control
B Baseline B At 6-menth

Kaya, Int J of Card, 2013.

www.masce.org/meeting



Statins as Protective Therapy =%

* Preclinical data:  oxidative stress, pro-inflammatory

2018

28-30 JUNE
VIENNA. AUSTRIA

SUPPORTIVE CARE
MAKES EXCELLENT

cytokines & caspase-mediated apoptosis (Riad, Cancer Res, 2009)  eavcenear ossis

* N=628, breast CA

* 67 on statins during
anthracycline Rx vs 134
propensity matched
controls

« HR0.3(Cl0.1-0.9) for
development of
symptomatic heart failure

www.masce.org/meeting
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Seicean, JAm Coll Cardiol 2012. “.



Statins as Protective Therapy

Table 1 Comparison of Echocardiographic Parameters in the
Study Group Between Baseline and Follow-Up Values

* RCT of 40 pts

* 40 mg/day
atorvastatin vs
placebo x 6 mo

* No | LV EFin
atorvastatin group

Acar, J Am Coll Cardiol, 2011

LVEF (%)
Baseline
After 6 months
Mean change
LVEDD (mm)
Baseline
After 6 months
Mean change
LVESD (mm)
Baseline
After 6 months
Mean change

LVEF = left ventricular ejection fraction; LVEDD

Statin Group

— )

613 =79
626 * 9.3
13+38

465 ~ 7.2
46.3 = 68
-0.15 = 4.0

309 =72
296 - 6.1
-1.35+40

left ventricular end-systolic diameter,

Control Group
_(n=20)

629 = 7.0
55.0 =95
-79 £ 80

472 + 52
492 ~ 6.2
20+ 33

303 +54
323 +54
21 +18

_PVau.

<0.001

0.021

<0.001

left ventricular end-diastolic diameter; LVESD



Statins as Protective Therapy

[—Jﬁl.‘i)(u
* 51 pts @ v _7_\

— Breast CA, lymphoma,
leukemia

* 14 statins, 37 no statins

 LF EF did not decrease
In statin group

LWVEF %

W statin [n=14)

O no statin (n=37)

Chotenimitkhun et al, Can J Cardiol, 2015. . Duutionh(months)



ACE-Inhibitors %:
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¢ N=114 CANCER CARE POSSIBLE

* Early cTnl after high
dose chemo

* Enalapril vs placebo

* 1 month after
chemo to 1 year

Cardinale, Circulation. 2006.
www.masce.org/meeting



ACE-l & Carvedilol

N=90 (36 leukemia, 54 HSCT)

Randomized to Control (45) vs
Enalapril + Carvedilol (45)

TTE + CMRI, 6 mos before and
after randomization

Combined treatment prevented
left ventricular systolic
dysfunction

Bosch et.al, J am Coll Card, 2013.
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L-Carnitin
28-30 JUNE
 |-Carnitine alterations in cancer survivors B oy sans

CANCER CARE POSSIBLE

— | plasma carnitine & 1 essential & long chain fatty acids
(LCFA) associated with decreased systolic function

— Primary & secondary carnitine deficiency results in
cardiomyopathy & arrhythmias due to accumulation of
LCFA & acylcarnitines

— Etiology & timing/onset of depletion is unclear

* Preliminary studies suggest role in primary and
secondary prevention of cardiotoxicity

* Larger RCTs are needed
Armenan, Ann Nutr Metab, 2016.

www.masce.org/mesting



Fitness in Childhood Cancer Survivors

* 30-50% meet CDC guidelines for physical activity (Gilliam, 2013)

* Physical activity similar or lower than sedentary general population
(Stolley, 2010 & Hocking 2013)

*  More sedentary than siblings (zhang, 2013)

.
£01

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

*  Exercise capacity, ' Endurance & {, Anaerobic threshold (miller, 2013)

— Females had high CRP & proBNP

Consistent with inflammation & neurohormonal activation of cardiomyopathy
Greater risk for late effects than males

www.masce.org/meeting




Aerobic Exercise (ET) Attenuates Sy

. . 2018
Dox-induced changes in Mouse TRLNTY

SUPPORTIVE CARE

MAKES EXCELLENT
CANCER CARE POSSIBLE

.‘llﬂﬂ -f s’

www.masce.org/meeting Dolinsky, VW, et al. Am J Physiol Endocrinol Metab.



Clinical Exercise Interventions in .
Pediatric Oncology 2018

SUPPORTIVE CARE
MAKES EXCELLENT

* Feasible & safe CANCER CARE POSSIRLE
* No adverse effects described
* Positive effects:

— { Fatigue

— MMuscle Strength

— “MQuality of Life

www.mascc.org/meeting Baumann FT et al. Pedatric Research,2013.



Exercise Improves Cardiac Function of s
Childhood ALL Survivors 2018

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

* 21 long-term survivors of ALL (age 16-30 years) & matched
controls

* Home based exercise for 12 weeks
— 8 muscle strength exercises 3-4x/wk
— 30 min aerobic exercise at least 3x/week

* /| early diastolic mitral inflow velocity

* Improved peak circumferential systolic & diastolic strain rates
at mid-level

www_mas(;C.ogg/mceting Jarvela LS, et al. PBC, 2016.



Can Exercise buring or Arter
Treatment Protect Against

Cardiotoxicity?

* Innovative & tailored physical activity programs

are needed to improve cardiac conditions of
cancer survivors

* Exercise programs with close monitoring
* Inclusion of family members

www.masce.org/meeting
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2018
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Children’s Oncology Group (COG): e

Long Term Follow-up Guideline of 2018
Physical Activity S

* Promptly report to physicians symptoms of
tiredness or difficulty in breathing that do not
resolve with rest.

* Aerobic exercise is generally safe & should be

encouraged.
CHILDREN'S

ONCOLOGY The world's childhood cancer experts
GROUP

www.masce.org/mesting



PEDIATRIC ONCOLOGY EXERCISE MANUAL

www.masce.org/meeting

-
2018
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Major Risk Categories

Age

Gender

Radiation

Alkylating Agents
Anthracycline

High dose Cyclophosphamide
Previous Heart Disease

Iron Overload

Hypertension

Bone Marrow Transplant
SF<29% or SVEF <55% During Treatment

www.masce.org/meeting

Age =)
25 years: 0
1-4 years: 1
<1 year: 2

Gender o
Male: 0
Female: 1

Radiation (to heart region) ........... o
None: 0
<30 Gy: 1
30-40 Gy: 2

>40 Gy: 3

Alkylating agents ... .0
None: 0
Vinca alkyloids: 1

Anthracycline cumulative dose..... O
<101 mg/m*: 0
101 to 150 mg/m™: 1
151 to 200 mg/m*:
201 to 250 mg/m™:
251 to 300 mg/m™:
> 300 mg/m*: 8

High dose Cyclophosphamide...... O
None: 0
Cyclophosphamide: 1

Previous heart disease ... O
None: 0
Not affecting myocardium: 1
Affecting myocardium: 2

Iron overload o
No: 0
Yes: 1

Hypertension (+1 per Hptn med). O
Normal: 0
Elevated/Pre-Hypertension: 1
Stage 1: 2
Stage 2: 3

Bone Marrow Transplant ........... .0
None: 0

W

Autologous: 1
Allogenic: 2
SF<29 or SVEF<55 (During Tx)... O
No: 0
Yes: 1

2018
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BMI
e BMI < 85" %ile: 0
o BMI 85% to < 95%%ile: 1
o BMI >95% %ilc: 2
e BMI > 120% of 95" %ile OR
Absolute BMI = 35, whichever is
lower based on age and sex: 3
LIPIDS D
e Nommal (LDL-c <110, Non HDL-¢
<120, AND triglycendes <150): 0
e Low-Moderate Risk (LDL-c 110-
129, OR Non HDL-c 120-144, OR
tnglycendes 150-199): 0.5
e High Risk (LDL-c 2130, OR Non
HDL-c 2145, OR tnglycendes
>200): 1
Pre-diabetes/Diabetes ... 0o
e Normal glucose/Alc (Fasting:
<100, 2-hr OGTT: <140, or HAlc:
<5.7%): 0
e Prediabetes (Fasting: 100-125, 2hr
OGTT: 140-199, or HAlc: 5.7-
6.4%): 0.5
e Diabetes (Fasting: 2126, 2-hr
OGTT: 2200, or HAlc: 26.5%): 1
Sedentary lifestyle (m ]
e No scdentary lifestyle: 0
e Scdentary lifestyle: |

Minor Risk Categories

* BMI

* Lipids

* Prediabetes/Diabetes
* Sedentary Lifestyle

2018
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Conclusions

* Dexrazoxane:

=\
2018

28-30 JUNE
VIENNA.L  AUSTRIA

SUPPORTIVE CARE
MAKES EXCELLENT
CANCER CARE POSSIBLE

— Effective as cardioprotectant in adults & children

— Not associated with T SMNs
— Not associated with excess mortality

— Does not impair antitumor efficacy of
anthracyclines

— Need more prospective long-term studies

www. masce.org/mesting
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Conclusions wzms

28-30 JUNE
SUPPORTIVE CARE

* Further research needed for L-Carnitine, ANES CaceLoT
statins & neurohormonal antagonists

* Exercise established to be safe & feasible
during treatment & survivors
— In hospital & home

* RCTs needed to determine effect size,
optimal exercise format & durability

www.masce.org/mesting



