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2022 CardiegOncology Guidelines ESC
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Facts About Cancer

A Approximately 39.5% of men and women will be diagnosed with cancer

at some point during their lifetimes (based on 20157 2017 data).

A In 2020, approximately 16,850 children and adolescents ages 0 to 19

were diagnosed with cancer and roughly 1,730 died of the disease.

A As of January 2019, there were an estimated 16.9 million cancer
survivors in the United States. The number of cancer survivors is

projected to increase to 22.2 million by 2030.
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US Death Rate in Heart Disease vs Neoplasm between -P91%

Ages Less Than 65 Ages 65 and Over
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Source: US Mortality Flles, National Center for Health Statistics, Centers for Disease Control and Prevention.
Rates are per 100,000 and age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1103)
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Number of Cancer Deaths Averted between 199021
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CA A Cancer J Clinicians, Volume: 74, Issue: 1, Pagék:Higst published: 17 January 2024, DOI: (10.3322/caac.21820)
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Leading Causes of Death in Women

LEADING CAUSES OF DEATH FOR
AMERICAN WOMEN (2000)

One in three women dies from heart disease. If's the #1 killer of women,
regardless of race or ethnicity. It also strikes at younger ages than most
people think, and the risk rises in middle age. And, two-hirds of women
who have heart attacks never fully recover.
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To learn more, visit www.nhlbi.nih.gov/health/hearttruth
Source: The Healthy Heart Handbook for Women, National Heart, Lung, and Blood Institute {2003).
*Numbers of deaths are rounded fo the nearest thousand.
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The Cardiovascular SystanThe Heart

A Four chambered pump
A Right atrium/right ventricle
A Left atrium/left ventricle

A Right side and left side do NOT
communicate.

A Like all pumps it needs energy

A It gets its energy from the oxygen
and glucose (sugar) in the blood

/A Has its own blood supply:
A Left Main> LADLCx
A Right Coronary Artery (RCA) .
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The Cardiovascular Systanihe Blood Vessels

-Arteries carry oxygerich blood body & I
from the heart to all the cells in the il
body

-Veins carry oxygepoor blood
that has given up oxygen to the
cells back to the heart

-The right side of the heart pumps
venous blood to the lungs to pick
up oxygen and remove carbon

dioxide
. == L‘ow;ox\y:ggn blood
-The left side of the heart pumps ., Orywenalpd blood
arterial blood around the body To body

Figure 8. Circulation of Blood through the Heart
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Cardiovascular Disease Is disease of the heart or blood vessel

Coronary Artery Disease IS
disease (arteriosclerosis) of the
inner lining of the arteries that
supply blood to the heart.

CAD is a major cause of illness and
death.

Fatty Deposits

By BruceBlaus When using this image in external sources it can be cited
as:Blausen.comstaff (2014). "Medical gallery of BlausenMedical 2014".
WikiJournal of Medicine 1 (2). DOI:10.15347/wjm/2014.010. ISSN 20024436. -
Own work, CC BY 3.0,

https:// commons.wikimedia.org /w/ index.php?curid=29738538
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What, treat blood pressure? But | have cancer.

High Blood PressureHypertension:
Causes the heart to work harder
Causes the heart to enlarge
Causes the heart to fall
Accelerates arteriosclerosis
Causes strokes
Causes kidney damage and fall
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Incidence of Cancer and Heart Disease Increase with Age and May Occur Concurre

Physicians Health Study
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Driver et al, BMJ 2008; 337:a2467
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Oncologic Treatments Associated With Cardiovascular Toxicit
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Oncologic Treatments Associated with Cardiovascular Toxicities
Radiation Anthracyclines Anti-metabolites (5FU)  VEGF Inhibitors

Her2 Targeted - CML TKis
Therapies .
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MEK/RAF TKI
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Cancer Survivorship
Adapted from Moslehi, Cheng. Science Translational Medicine, 2013. Moslehi, NEJM. 2016.



Oncologic Treatments Associated with Cardiovascular Toxicities
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Oncologic Treatments Associated with Cardiovascular Toxicities
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Cumulative Incidence of Congestive Heart Failure Among Childhood Cancer Survivo

Anthracycline Dose
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Adapted from Mulrooney et al, BMJ 2009; 339:b4606
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Cumulative Incidence of Congestive Heart Failure In Adults Over Time Treated with

Anthracycline

: A: Patients with cancer treated with anthracycline B Fatients with cancer not trested with anthracycline
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In this case-control study among 2196 individuals, including 812 participants with cancer and 1384 control participants, the cumulative incidence of HF in
participants withcancer treated with anthracycline was 7.4% over 15 years, more than 2 times higher than in matched controls,and was not significant for a
subgroup of participants with cancer not treated with anthracycline compared with controls

From: Association of Anthracycline With Heart Failure in Patients Treated for Breast Cancer or Lymphoma,
1985-2010

JAMA Netw Open. 2023;6(2):e2254669. doi:10.1001/jamanetworkopen.2022.54669
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Risk Factors for Developing Anthracycline Cardiotoxicity and CHF

Chemo dose and schedule dependent
Mode of administration
Sex-Women >> Men

Underlying cardiac risk factors (age, hypertension, hyperlipidemia, family history,
diabetes, tobacco history)

Underlying cardiac disease
mediastinal radiation

concurrent or sequential Herceptin use or other cardiotoxic agent use such as
paclitaxel.

increased length of time since anthracycline completion.
lack of exercise/sedentary lifestyle.
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Mechanisms of Trastuzumab Cardiotoxicity

Inhibition of ErbB2 in cardiomyocytes: interferes with growtt
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Risk Factors for Developing Trastuzumab ToxXicity

w Standard risk factors for developing structural heart disease.

w Previous doxorubicin exposure
w Previous chest wall irradiation

w Obesity

Reversibilityt
wf  NBSfé& LRaarots

Preventiort
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Radiation Therapy
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Cumulative Mortality Due to Cardiac Disease According to Breast Cancer Laterality
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Bouillon, K., et al. Journal of the American College of Cardiology, (2011) Volume 57 (4); 445 -452.
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Cardiac DeatHree Survival According to Radiotherapy Status
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Bouillon, K., et al. Journal of the American College of Cardiology, (2011) Volume 57 (4); 445
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Standard Mortality Ratios for Death from Heart Disease in Breast Cancer Patients B

on Treatment, Disease Laterality, and Era of Diagnosis
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Agha, A. et al. Front. Cardiovasc. Med., 13 April 2022
Sec. CardicOncology

Volume 9 - 2022 | https://doi.org/10.3389/fcvm,.2022.784409
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Chemotherapy and Hypertensianls there a link?

a Jefferson Health | HowmE OF SIDNEY KIMMEL MEDICAL COLLEGE Creating Our Third Century | JEFFERSON Z:)\_’



2017 Update on Guidelines for BP Management

~

Blood Pressure Categories e

BLOOD PRESSURE CATEGORY SYSTOLIC mm Hg DIASTOLIC mm Hg
(upper number) (lower number)

LESS THAN 120 LESS THAN 80
ELEVATED 120 - 129 and LESS THAN 80
(HYPERTENSION) STAGE 1 AR

HIGH BLOOD PRESSURE
(HEERTENSION) STAliE 2 140 OR HIGHER n 90 OR HIGHER
Y RN e G HIGHER THAN 180 and/or HIGHER THAN 120
(consult your doctor immediately)

>120/80 mmHg

120-129/<80 mmHg

>140/>90 mmHg

Adapted from: American College of Cardiology/American Heart Association
Whelton PK et al, JACC 71:e127-e248, 2018

Whelton PK et al, JACC 71:e127-e248, 2018
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Blood Pressure Status in Adult Survivors of Childhood Cancer: A Report from the St.
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Cancer Epidemiol Biomarkers Prev. 2017;26(12):1705-1713. doi:10.1158/1055-9965.EPI-17-0510
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Prevalence of Cardiovascular

Risk Factors Increase with Age

(A) hypertension

(C) diabetes

(E) Multiple cardiac
risk factors
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Armstrong GT, et al.
Modifiable risk factors and
major cardiac events
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childhood cancer. J Clin
Oncol. 2013;31(29):3673-
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Cancer Therapy Associated with Hypertension

Anti-metabolites

Decitabinei affects DNA methylation, nucleic acid synthesis inhibitor
Alkylating Agents

Cisplatin
Monoclonal Antibodies

Rituximabf anti-CD 20
Tyrosine Kinase Inhibitors

Monoclonal antibodies vs small molecules
MTOR Inhibitors

Everolimus
Proteosome Inhibitors

Bortezomib
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Cancer Therapy Associated with Hypertension

Anti-metabolites

Decitabinei affects DNA methylation, nucleic acid synthesis inhibitor
Alkylating Agents
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Age Adjusted Odds Ratio (OR) of having Hypertension in Long Term Survivors of Te

Cancer compared with healthy individuals.

40 —

3.0

2.0 —

1.0 —
0.9 —
0.8 —
0.7 —

0.6 -

Odds Ratio

0.5 —

0.4 -
1.00 1.01 129 1.63 232

03
Control Surgery Radio- Cisplatin Cisplatin

therapy =850 mg > 850 mg

Treatment Group

H. Sagstuen; et al; Journal of Clinical Oncology 2005 234980-4990. DOI: 10.1200/JC0.2005.06.882
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Cancer Therapy Associated with Hypertension

Anti-metabolites
Decitabinei affects DNA methylation, nucleic acid synthesis inhibitor
Alkylating Agents
A Cisplatin
Monoclonal Antibodies
Rituximabf anti-CD 20
Tyrosine Kinase Inhibitors
Monoclonal antibodies vs small molecules
MTOR Inhibitors
Everolimus
Proteosome Inhibitors
Bortezomib
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Tyrosine Kinase Inhibitors Associated with Hypertension

Monoclonal Antibody-based Tyrosine Kinase Inhibitors

Small molecule tyrosine kinase inhibitors
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Tyrosine Kinase Inhibitors Associated with Hypertension

Monoclonal Antibody -based Tyrosine Kinase Inhibitors
Bevacizumab (Avastin)

HF 1-3%

Ischemia (ATE)30.6- 1.5%
Risk factors age>65 and previous history

HTN 435%
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Progression Free Survival of Patients with Colorectal Cancer with and without Grégle

bevacizumabnduced HTN
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Isabel José Dionisio de Sousa et al. ESMO Open .
2016;1:2000045 Cancer Horizons
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Cardiovascular Toxicity Following Sunitinib Therapy in Metastatic

Renal Carcinoma: A Multicenter Analysis

# No hypertension  ® Grade 1 hypertension w Grade 2 hypertension
M Grade 3 hypertension i Grade 4 hypertension
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50 - -
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G. Di Lorenzo et al. Ann Oncol 2009;20:1535 -1542
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Systemic Effects of ARWEGF Therapy

Tumor Tissues
(VEGF upreguiated)

-

Normal Tissues
(VEGF constituiively expressed)

Hypertansive remodeling
Microvascular rarefaction
Cardiomyopathy (sunitinib and sorafend)

Hepatocellular carcinoma (sorafanib)
TUMOE MACIOSis

Microcircula®on: 1. normal artericle, 2. functional rarefaction
D : (endathedia dysfunclion vascconstriction), 3. anatomic rarefachion

Renal cell carcnema (sunitinib)

Tumer shrinkage, tumar cell necrosis

Thrombolc microangiopathy
Glomerulopathy / glomeruionaphritis
Proteiruria

Hypearnensive neplvopathy

Colorectal cancer (bovacizumab)
Deceleration of tumor growth
officient chemaotherapy defivery

Vaklavos et al, Oncologist 2010, p130.
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Proposed Approach to Hypertension Management During and Post Cancer Treatme

CVD Risk Factors .
: Home Monitoring BP Minimize/Stop

diuretics.
BP Above Goal

| =

RAASI irrespective of proteinuria (if contraindication, than
c non-selective p blocker)

Maximum tolerated dose

r—

B blocker (non—f selective)

: Maximum tolerated dose

Ambulatory BP Monitor
OSA Treatment

Dihydropyridine CCB

Maximum tolerated dose

Nitrate/vasodilator

> ©®/JACC

Decrease chemotherapy dose An Open Access Journal

Adapted from Jordana B. Cohen et al. J Am Coll Cardiol CardioOnc 2019;1:238-251
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Chemotherapy and risk of arrhythmias
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Arrhythmogenic Cardiotoxicity Associated with Contemporary Treatments of

Lymphoproliferative Disorders.

Cumulative Rate of any arrhythmic event following initiation of lymphoma treatment Distribution of Arrhythmia Types
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Follow-up (mo) Afib Sinus Tach VT Brady AVB PVC/APC VT
No. of Patients at Risk
1157 708(.09) 469(.12) 301(.15) 176(.17) 74(.18)
0 83(.28) 71(.43) 55(.50) 31(.56) 15(.61)

Sherazi, et al. Journal of the American Heart Association. Arrhythmogenic Cardiotoxicity Associated With Contemporary Treatments of Lymphoproliferative Dis
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Arrhythmogenic Cardiotoxicity Associated with Contemporary Treatment of

Lymphoproliferative Disorders

Variable Hazard Ratio and 95% CI Events/Pts HR(95% Cl) P Inter P
Mo history of arrhythmia —a— 2781837 3.27 (2.53-4.24) <001 <.0001
History of arrhythmia —— 144/ 227 1.22 (0.85-1.74) 0.283
Age < 64 F—a— 161/1025 2.87 (2.07-4.00) =001 0.1147
Age = 64 ] 26111039  2.08 (1.60-2.69) <.001
Women —a— 153/ 866 2.63 (1.89-3.65) <001 03770
Men —a— 269/1198 2.20 (1.70-2.84) <,001
No hypertension . 210/1489 2.95 (2.21-3.93) <,001 0.0217
Hypertension f—— 212/ 575 1.87 (1.41-2.49) <,001
Qverall —=— 422/2064 2.35(1.90-2.80) <.001
T T I
1 2 3 4 56
Treatment Mo treatment

The risk of arrhythmia during lymphoma treatment was significantly higher among patients who did not have prior history of ar rhy!

Sherazi, S., et al. Journal of the American Heart Association. Arrhythmogenic Cardiotoxicity Associated With Contemporary Tre atments of Lymphoproliferative L
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Imaging Techniques in Managing Patients Undergoing Chemotherapy

Echocardiography
Nuclear

MRI
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Contrast Echo Imaging

06/02/2011 15:44:19 N 06/02/20 35:44 06/02/2011 15:44:55

Echo contrast indications
-Incomplete endocardial visualization
-Inadequate Doppler signal quality
-Dimension/volume quantification
-High pretest probability stress echo
-Resting WMA stress echo
-Extreme sensitivity wall motion assessment
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Echocardiographic Strain Imaging

RADIAL and
CIRCUMFERENTIAL

LONGITUDINAL

ROTATIONAL

Gorcsan and Tanaka JACC (2011) 58(14): 1401 -1413
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Longitudinal Strain in Motion

2011/10{13-13.21,10 Longitudinal Strain

APLAX
Frame =10
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Longitudinal StrairrComposite

[acH] " 32.0 AVC [zch]

FR= 53 fps
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GS=-21.1%
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G8=-23.3%

Xheak Systolic Strain

Peak Systolic Strain
ANT_SEPT
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EF=63%
GS=-19.4%

Peak Systolic Strain _
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Normal LVEF but abnormal strain
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Early Detection and Prediction of Cardiotoxicity in Chemotherapy

T Cardiotoxicity

A 43 patients with
breast cancer

A Treated with
anthracycline and

40 6516 6416 6114 63+5 595 512 trastuzumab
. ' ' | ' ' ' ' A Drop in Global
20+2  -20%2  -19%2 21+#3 182  -16%4 Longitudinal Strair

—_ at 3 months,
S 10 - ) appears to have
= predicted toxicity
g at 6 months.
U|) -20 A h /
-

-30

Base 3m 6m Base 3m 6m

Sawaya H et al, Am J Cardiz011, Volume 107 (9): 1375380
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Myocardial Strain is Associated with Adverse Clinical Cardiac Events in Patients Tree

107 THERS S M S S e
0 8+
w *
¥ -
>
—
3
w
o 064
@
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“
@
>
w 049
o
K. |
°
—
o
. GLS >-175%
004
T 1 U U Ll L]
0 S00 1000 1500 2000 2500 3000
Followup Time (days)
Pts withGLS 2-17.5 345 298 275 203 100 27 0
Pts withGLS <-17.5 105 72 52 37 17 3 0

Ali MT, et al, JASE 2016(29) 522  -527
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Possible Medication Interventions to Prevent Cardiovascular Complications
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Effect of Statin Therapy on the Risk for Incident Heart Failure in Patients with Breast

Cancer Receiving Anthracycline Chemotherapy

An Observational Clinical Cohort Study

1.0 H

4=
ot — b — b —A—HHH— Hh o A — —

0.8
=
2 0.6
=
2
(W
S
‘= 0.4 4
=
w

0.2 4

0.0 1

0 134 104 78 58 35 15 1
1| 67 48 38 25 17 8 0
I I T I T
0 20 40 60 80
maonths
| Statins 0 ——— 1]

Seicean et al. J Am Coll Cardiol. 2012;60(23):2384-2390.
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STORCA Atorvastatin for Anthracycline Associated Cardiac Dysfunction

JAMA

QUESTION Does 1 year of treatment with atorvastatin, 40 mg/d, started prior to anthracycline-based chemotherapy among patients
with lymphoma, reduce the chance of a significant decrease in left ventricular ejection fraction (LVEF) compared with placebo?

CONCLUSION Among patients with lymphoma treated with anthracycline-based chemotherapy, atorvastatin reduced

the incidence of cardiac dysfunction.

POPULATION ' INTERVENTION
158 Men lj (i ( {]
142 women 5 300 Patients randomized r
|
Patients with iymphoama scheduled —= 150 150 S=
to receive anthracycline-base Atorvastatin Placebo

chemotherapy '
homotherapy Oral atoryastatin, 40 mg/d

for 12 mo starting
priar to first scheduled
athracyding infusion

Oral placebo far
12 M0 SLarting prioe

Mean age 30 ycars 1o Frst scheduled

LOCATION

9 PRIMARY OUTCOME
Academic

medical centers
n the US and Canada

Incidence of an absolute decline In LYEF 210% from prior
to chemotherapy to a final value of <55% over 12 months

Neilen, T.G., JAMA. 2023;330(6):528-536. d0i:10.1001/jama.2023.11887
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anthracycine infusion

FINDINGS
Inodence of primary outcome
Atorvastatin Placebc

13 of 150 patients 33 of 150 panents

Atorvastatin significantly reduced the risk
of the primary outcome:

Odds ratio of outcome with placebo vs atorvastatin,

2.9 (95

Ll 14t06.4)

Creating Our Third Century | JEFFERSON Zl_/



Protective Effects of Carvedilol Against Anthracycline Induced Cardiotoxicity

90 - - p=0.3 | I p=0.001 |
80 -
7 -
70 - 0.5 69.7 68.9 *50 patients (breast, lymphoma, other)
*Single blind, control trial in which 25 patients
60 - 52.3 were blindedly assigned to 12.5 mg daily
o carvedilol or placebo
2 50 - p
™ *Total adriamycin dose was ~ 530mg/m2
wl 40 - « Total epirubicin was ~790mg/m2
30 - *Both groups had a total of 6 cycles of CHOP.
20 - *F/u was 6 months after randomization.
10 -
0 T )
Carvedilol Control
Groups

Kalay et al. J.A.C.C. (2006) 48; 11: 2258-2262
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CECCY Trial: Carvedilol for Prevention of Chemothefaplated Cardiotoxicity

Total Adriamycin dose 240 mg/m2

Primary endpoint: LVEF < 10% decrease at 6 months

Secondary endpoint: Effects of carvedilol on troponin |, B

LVEF (%6)
||
.
=

| | ]

B
il 1
Wl

LVEDD (men)

T

CENTRAL ILLUSTRATION: Sequential Levels of Troponin | During Chemo-

therapy Treatment

.06 4
E 04
o
E
[~
Q
=
= .02 4
?/_.A‘
04 p=0.003
T T T T
0 6 12 24
Weeks
Carvedilol —— Placebo

Avila, M.S. et al. J Am Coll Cardiol. 2018;71(20):2281-90.

-type natriuretic peptide, and diastolic dysfunction.

Primary endpoint occurred in 14 patients (14.5%) in the carvedilol group and 13 patients (13.5%) in the placebo group (p = 1.0).
Secondary Endpoint: No differences in changes of LVEF or B-type natriuretic peptide were noted between groups.

A significant difference existed between groups in troponin | levels over time, with lower levels in the carvedilol group (p = 0.003).
Additionally, a lower incidence of diastolic dysfunction was noted in the carvedilol group (p = 0.039)
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SGLT2 inhibitors

Cardio-protective

Enh d Energy Metaboli

T AMPK SIRT 136
i mT(B/AkT

Mitochondrial Biogenesis
PGC-1a

- -

..,.\ 4 Oxidative stress

4 ERstress [ _J \
4 PERK elf-2a, ATF-4, CHOP | 2% . ""‘“:?’“ i ROS T Nrf-2
aests / 4 NOX-1 T Mol
\ A==/ | Nox2 1 NQOY
e L MDA 1 SOD
1 ketone bodies | Antiinflammatory

\ § NLRP-3 inflammasome

i TNF-a

1 NFxB

i MMP9

4 Ferroptosis

Mohamed S. Dabour etal. J Am Coll Cardiol CardioOnc 2024; 6:159-182
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Tumor-Destroying

I Anticancer mechanisms of SGLT2 inhibitors
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Do SGLT2reduce Anthracycline Cardiotoxicity?

CENTRAL ILLUSTRATION: The Association Between Sodium-Glucose
Cotransporter 2 Inhibitors and Anthracycline Cardiotoxicity

SGLT2 Inhibitors May Reduce the Risk of Heart Failure in Patients Receiving
Anthracycline-Containing Chemotherapy

HF 0.20 .
hospitalization ¢ — P<0.001
forl =
EL1og 2E o010
oooo 00joooo| o=
:'amn 28
5 00 - — |
HR: O e
Anthracycline Use ° 0 200 400 600 800 1000 1200 1400
20,459 patients 95%Cl: N/A Time (days)
(2016-2019) :
Incident HF ©0.20
§ P=0.18
933 met study §'0-15
inclusion criteria w
99 SGLT2i- =010
exposed 80
individuals g
peteaeiMty | hpeeiet || T o
i i 95% C: 0.23-1.31 el

fieteieiene 834 Any VD

PeieteieIet unexposed dagnosis & p-on
individuals Y o015
° o 00 ° Fu
Study Cohort pdiitei 2 oo pmm
Patients with g K_,___.—
treated diabetes 2 0.05
HR: 0.39 £ o i . - . i - i
95% Cl: 0.12-1.28 0 200 400 %Ontze z:(l)a()ys])OOO 1200 1400

Abdel-Qadir H, et al. J Am Coll Cardiol CardioOnc. 2023;5(3):318-328.
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Management Chemotherapy Induced Cardascular dxicity
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Enalapril prevents cardiac dysfunction and cardiac events in TNI+ pat
403 patients with HD Chemo

114 with TNI +
LV DYSFUNCTION CARDIAC EVENTS
N Sudden death
60 60 52% N Cardiac death
950 43% ;\a 50 - N Acute pulmonary edema
2 e i
S _ 7)) | N Heart fail
g 40 g 40 eart failure
) = N
= 30 ® 30 N Acute coronary syndrome
© (&)
o © . : .
20 -é 20 N Life-threatening arrhythmias
8 N PM implantation
10 | 10 .
0% —2Nh
Controls ACEI group Controls ACEI group
(n=58) (n=56) (n=58) (n=56)

Cardinale et al. Circulation 2006
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Effects of Sacubitril/VValsartan on Prevention of Cardiotoxicity in High Risk Patients

Undergoing Anthracycline Chemotherapy: The SARAH Trial

PRIMARY ENDPOINT e

SARAH Trial met the Primary Endpoint

ARNi Placebo

(n=56) (n=56) OR (95% CI) P value

Primary Endpoint

GLS decrease >15%, n (%) 4 (7.1%) 14 (25%) 0.23 (0.07 t0 0.75) 0.015

Relative Risk Reduction = 77% NNT = 5.59

The differences between groups occurred independently of risk factors such as:
mean indexed cumulative dose of ANT, HER2 positivity, presence of hypertension and age

Pra— ]
0 00
..... pALLES
SECONDARY ENDPOINT = SECONDARY ENDPOINTS
s Echo and CMR pa rs after 24 Weeks
GLS variation after 24 Weeks T
LVEF CMR (%)
16, ) ARNi Placebo 53
s Secondary Endpoints ("'Bﬁll (:_f;q P value
o LVEF decrease >10% with final value <53% 62
) ARNi Placsbo RLEH )i s + ECHO, n (%) 4(7.4%) 4(7.1%) 1 o T
Secondary Endpoints (n=56) (n=58) P value 6o S « CMR, 1 (%) 2(3.7%) 6 (11.3%) 0.181 F . a
GLS (%) s v g oo N
End of treatment -19.5+3.1 -176+36 0.004 £ o . LVEF o
4 - /A w osat
] e + ECHO (%) 64 (421079) 62(2851072) 0.052 3
Absolute change 05(-1271010.3)  1.5(-1221012.7) <0.001 o5l
. + CMR (%) 81(271073) 58 (2310 70) 0.027 56}
Percentual change Improvement 2.5 % Decline 7.6 % <0001 =ap / - S
20| ..; LVEDV (ECHO) (mL) 834 (4210 160) 924 (47410 182)  0.026 P=0016
P =0.004 56 |
210} L
LVESV (CMR} (mL) 43 (19 to 166) 48 (24 10 190) 0.036
55
ne T T2 T3 T4 F Placebo Randomization 24 weeks % :‘\ia:‘ebo
Time o ARNI
Other secondary endpoints, such as variations in Echo or CMR parameters, were similar between groups.
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Interventional Cancer Trials in Progress

Intervention (study name, | Study population Estima | Trastuzuma Endpoints Follow-
estimated study ted b patients up
completion) enroll included? (months)
ment

Bisoprolol/Ramipril Breast cancer 480 |Yes Primary: Change in LVEF 24

(SAFE Trial, 2023) Secondary: Not reported

Carvedilol (TACTIC Trial, |Breast cancer 450 |Yes Primary: Rate of asymptomatic and symptomatic |24

2024) cardiac dysfunction, rate of reversible cardiac

function decline
Secondary: Change in LVEF, genetic variation and
risk of cardiotoxicity and response to therapy

Lisinopril (PLAID Trial, |Any cancer type 200 |N/A Primary: Change in GLS/GLS rate 12
2020) Secondary: LVD with HF symptoms
Sacubitril/valsartan Breast cancer 300 |Yes Primary: Change in LVEF 18
(PRADA Il Trial, 2022} Secondary: Change in GLS and LVESV

Ivabradine (N/A, 2020)—* Any cancer type 128 |N/A Primary: Change in GLS 6

Secondary: Incidence of myocardial injury,
incidence of LVD, incidence of symptomatic HF

lvabradine (IPAC Trial, |Any cancer type 160 |N/A Primary: Reduction in GLS 12
2021) Secondary: Composite of mortality and major
cardiac outcomes (AMI, HF, IST, arrhythmia),
incidence of myocardial injury, incidence of LVD

Atorvastatin (SPARE-HF |Breast cancer, aggressive 112 |N/A Primary: Change in LVEF 4
Trial, 2022} lymphoma, leukemia or Secondary: Change in LVEDV and LVESV

sarcoma
Atorvastatin (STOP-CA |Non-Hodgkin's 300 |N/A Primary: Change in LVEF 24
Trial, 2022) lymphoma Secondary: Incidence of new onset HF
Atorvastatin (PREVENT |Breast cancer 279 |N/A Primary: Change in LVEF 24
Trial, 2020} Secondary: Cognitive function, self-reported

quality of life

Vedeer, JA, et al. Pharmacotherapy, (2021) 41 (12) 1086
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Cardiovascular Risk Prediction Calculator

CCSS
Childhood Cancer Survivor Study Cohort

U24 CA55727 (Pl: Armstrong)
38,036 Survivors (25,665 participants)

irticipants

Survivor
Sibling

from Dr. Stephanie Dixon, St .
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St. Jude Lifetime Cohort
U01 CA195547 (MPI: Hudson/Ness)
10,020 Survivors (6000+ clinically assessed)

Judeds Hospital
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Case Study

45yof emal e Hodgki nds doxor ubi ciGymgd8sind raciagionmatzage 16 o | |
Total Chol 210, HDL 40, LDL 115, TG 165, HgAlc is 5.5% BMI >30
no tobacco, drugs, no meds

What do you estimate her 10 year CVD risk to be?

Adapted from Dr. Stephanie Dixon, St. Judeb6s Hospital
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