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Cancer Treatment: improved survival

UK Survival Trends: all cancers
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Data from Cancer UK data from cancerresearchuk.org

U Risk factors
¢ Cancer survivors

ACancer therapies: cardiac complications
ACardiovascular risk = recurrence risk

U Surgery
U Radiotherapy

U Chemotherapy 3
C Cardio-oncology collaboration



Chemotherapy: conventional agents

adapted from Circulation 2004;109:3122



Chemotherapy: biologicals

Living organisms or substances derived from living organisms, or laboratory-
produced versions of such substances used to treat disease:

Immunotherapy: stimulate host immune response to act directly against cancer cells

Targeted therapy: interfere with signalling processes to affect tumour growth

AMonoclonal antibodies:
A Rituximab: CD20 antigen on B-cell non-Hodgkin lymphoma
A Trastusumab: Human Epidermal Growth Factor-2 (HER-2) in breast cancer

ACytokines
Alntron A (interferon-U) : Kaposi 6s sarcoma, haematol ogi cal
A Aldeleukin (interleukin-2): metastatic renal cell cancer, melanoma

ATreatment vaccines
A Provenge (sipuleucel-T): boosts host immune system in prostate cancer

AOncolytic viruses
A OncoVex (herpes virus): infects and kills cancer cells (inoperable melanoma)



Anthracyclines: spectrum of use

Leukasmias 32%

Lymphomas 10%

Brain & spinal tumocurs 24%

Sympathetic nervous system 7%

Retinoblastoma 3%

Reml tumours 6%

Hepatic tumours 1%

Bone tumours 4%

Soft-tissue sarcomas 7%

(Genadal & germ cell tumours 3%

Carcinoma & melinoma 3%

Qther & unspecified cancers 1%

0

Data from UK

Anthracyclines:
used in >50% of solid
organ tumours and

haematological
malignancies

W Males

B Females

100 150 200 250

Average number of cases per year

Cancer Registry

Derived from Streptomyces Peucetius

15t compound: Daunorubicin

14-hydroxy version: Doxyrubicin (adriamycin)
Others: Epirubicin, Idarubicin, Pirarubicin

Learn the terminology

ALymphoma: CHOP, R-CHOP
ABreast cancer: AC, FEC, CMF



Anthracyclines: mode of action

myocardial biopsy

Oxidative Stress Hypothesis

Anthracyclines
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Lipid, protein, DNA damage
|

Cell dysfunction/death

A. myofibrillar drop out
B. necrosis apoptosis
C. mitochondrial vacuolation

Heart Metab 2007;35:1 ' ' [
eart Meta ’ D. sarcoplasmic reticulum swelling



Anthracyclines: natural history

Long-term follow-up meta analysis (n=137 studies)

Acute (<24hrs): <1%
Arrhythmias, myopericarditis, rarely acute HF
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Early (24hrs-lyear): 10%

Mainly asymptomatic mild LVSD

Late (>1year): 30-40%

~1/3 mild, 1/3 moderate, and 1/3 severe LVSD

Patients with Abnormal
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Follow-up, y Ann Int Med 1996;125:47

Athe cured cancer survivor of today
pati ent 0 fPositidn Statéinent: IHe&rt Faille @ssociation of the European Society of Cardiology

C cardio-oncology collaboration and long-term patient follow-up important



Cancer Survivors: pre-clinical disease

Cardiff Cardio-Oncology collaboration:

A Can we identify pre-clinical disease in cured cancer patients receiving high-
dose anthracyclines with preserved LV systolic function through exercise
stress echo?

LV Mechanics

Ventriculo-Arterial coupling
@ rest and exercise

patient consent obtained



Cancer Survivors: pre-clinical disease

Cardiff Cardio-Oncology Collaboration:

A 13 long-term cancer survivors: age 36+10yrs, 11+8yrs post treatment

AHL (23%), NHL (46%), Ewingdés sarcoma (8%), ALL (23¢
A All received Doxorubicin: 317mg/m2, 62% received radiotherapy

A Incremental sub-maximal exercise stress echo

A Responses compared with 13 age-matched healthy controls
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Nndespite nor mal resting measur es -terhcagcerob al systoli
survivors demonstrate significantly blunted markers of cardiac deformation during
physi ol ogical stress echoo

Eur J Clin Invest 2017



Anthracyclines: cumulative dose & chelation

Risk of LVSD and cumulative dose
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Bull du Cancer 2004;91:s3,185
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Time since anthracycline

15

<250 mg m
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Co-administration of iron chelator (Dexrazone)

A Cochrane review
A Meta-analysis of cardiac events + dexrazone

Dexrazoxane Control Risk Ratio Risk Ratio
Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Lipshultz 2004
Lopez 1998 4 63
Marty 2006 85
Schwarlz 2009 0107
Speyer 1992 2 76
Swain 1997a(088001)

Swain 1997a(088008) 2 81 T 12
Venturini 1996 2 84 4 78 609 0.460.09, 2.46]

Total (95% CI) 769 7% 1000%  018[0.10,032) <@
Total events H 69
Heterogeneity: Chi2= 5.49, df =6 (P = 0.48); = 0%

HET
Test for overall effect: Z = 5.67 (P < 0.00001) ° 0

avours control

Cochrane review 2009
But: ¢ risk of 2"d malignancy

DFRZ group (B events)

Mon-DRZ group (2 events|

Cumulative Incid ence Rate

730 1098 1480 1,B25 2990 2558 2,920

J Clin Oncol 2007;25:493 Tima on Study (days)




Anthracyclines: monitoring

Imaging Troponin: marker of cardiac necrosis
CTRCD:Z of EF >10% po
value below normal

Imaging techniques are not
interchangeable

=
L
2
c
]
=
©
o

MUGA:

ARadiation, reproducible, EF value only Yo

Echo: LVEF reduction (%)

ASystolic, diastolic, & valve function Circulation 2004;109:2749

ARight heart, PA pressure

ASub-clinical disease Naﬁtrluretlc peptides: marker of LVEDP

y =-0,1847x + 3,2689
R® = 0,0891

Cardiac MRI:
ASystolic, diastolic, & valve function
AScar tissue

Change BNP {pmol)

10 -5
Change LVEF (%e-points)

Eur J Heart Fail 2005;7:87


http://eurjhf.oxfordjournals.org/content/vol7/issue1/images/large/7-1-87-f3.jpeg
http://eurjhf.oxfordjournals.org/content/vol7/issue1/images/large/7-1-87-f3.jpeg

Anthracyclines: ACE-inhibitors

Troponin targeted ACE-I therapy
473pts: high dose chemotherapy

Mainly lymphomas + anthracycline
ACEI-group

Randomised at 1 month:
enalapril (10mg/day)
placebo

Serial echos: I1° EP change in EF 01T R~ ] Q%F’"?—b’q

Analysis with respect to troponin B ™ normal
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Circ 2006;114:2474



Anthracyclines: 3 blockers

Un-guided beta blockers: randomised study

50pts: anthracycline treatment
Randomised at induction: carvedilol (12.5mg/day) v no treatment

Serial echos: I1° EP change in EF

p=10.001

=

Carvedilol Control

Groups
J Am Coll Cardiol 2006:;48;2258




Trastuzumab: herceptin

Breast cancer and Herceptin e’ SN gy
A-20% of breast cancers: HER-2 positive o R TN O
Ad : @Qy@“‘?\‘* o 7‘% o N
. - NCYT 2 L Stadl  roioiiR

erceptin: monoclonal Ab to HER-2 p. \h}\i TS B
Aadjuvant Rx: 4-6 weeks post chemotherapy i, N o
AV infusion every 3 weeks for 1yr 1%_\:‘ i 7= S

3 30% D breast cancer mortality

3 50% D cancer relapse

Cardiac Toxicity:
Erb B2 knockout mice safety analysis of HERA trial
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| Control p<0.001

prevalence (%)
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Severe HF Symptomatic HF Decline in EF

Nature 2002:8:459

New Eng J Med 2005;353:1659


http://en.wikipedia.org/wiki/File:HerceptinFab.jpg
http://en.wikipedia.org/wiki/File:HerceptinFab.jpg

Trastuzumab: cardiac toxicity

Cardiotoxicity risk profile
ANOT free-radical mediated

ANO structural myocyte damage

AdER-2 signalling pathways mediating
normal cell growth, repair, and survival

MDose independent
AEarly onset (<6 weeks of treatment)

fo-fold ¢ when used after initial
anthracycline chemotherapy

Aviore likely in older patients with EF at
lower limit of normal at baseline

!

Myocardial Dysfunction is
REVERSIBLE

Single Centre Experience

Ayr period: 38pts referred (~950 treated: 4%)

MER-2+*ve breast cancer treated with
anthracyclines, followed by Trastusumab

AVSD: >10% drop in EF and below LLN

AReversible LV dysfunction in >97% of patients
ATrastusumab re-challenge: 88% EF preserved

J Clin Oncol 2005;23:7820



