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Obijectives:

* |dentify potentially cardiotoxic chemotherapies in preoperative
evaluation

* Recognize signs of cancer therapy related cardiotoxicity

 Discuss cardiac preoperative evaluation and periprocedural
implications based on patient cancer treatment history



Background

o Cancer 2"9|eading cause of death in the US
o Estimated 1.8 million new cancer cases in 2020

o Prior mainstay treatment cytotoxic chemotherapy + radiation +
surgery now includes targeted and immune- based therapies

e More than 20 million cancer survivorsin the US in 2020

Siegel RLetdl. Cancerstatistics, 220 CACancer)din. 220 Jan;01):7-30



Immune Checkpoint Inhibitors (ICl)

e Monoclonal antibodies that target immune system regulation
receptors to target cancer cells

o 7 FDA approved ICI: ipilimumab, nivolumab,
pembrolizumab, cemiplimab, avelumab, atezolizumab, and

durvalumab

o Approved treatment of at least 18 cancers including:
melanoma, renal cell carcinoma, colorectal, NSCLC, lymphomas



Immune Related Adverse Events
(iRAEs)

Incidence:

Upto 35% (rash)
1-5% (colitis,
pneumonitis)

Cappel LC etd mmuneRebied Adverse Efieciso
Cancer mmunatherapy- Implcations for
Rheumataogy. Rheum Dis CinNath Am.
20174316678

Brain inflammation
(encephalitis)
Fever; confusion; changes
in mood or behavior; neck
stiffness; seizures; extreme
sensitivity to light.

Hormone gland
problems (especially the
thyroid, pituitary, adrenal
glands, pancreas)
Persistent or unusual headaches;
extreme tiredness; weight loss or
gain; rapid heartbeat; increased
sweating; hair loss; constipation;
dizziness or fainting.
d
Lung problems
(pneumonitis)
New or worsening cough; 4
shortness of breath.

Kidney problems
Decrease in the amount of //
urine; blood in the urine. //
//
Skin problems ~
Rashes; itching; blistering;
painful sores or ulcers.

Joint or muscle
problems
Severe or persistent muscle
or joint pain; severe muscle
weakness.

Eye problems
Blurry or double vision or
other vision problems; eye
pain or redness.

Heart problems
(myocarditis,
arrhythmia)
Inflammation of the heart
muscle; irregular heartbeat.

Liver problems
(hepatitis)
Yellowing of the skin or the
whites of the eyes; severe
nausea or vomiting; pain on
the right side of the stomach
area; dark urine; bleeding
or bruising more easily than
normal.

Intestinal problems
(colitis)
Diarrhea or more bowel

movements than usual; stools

that have blood or are dark,

tarry, or sticky; severe stomach-

area pain.

Nerve problems
Numbness or tingling in
hands or feet; unusual
weakness in legs, arms,
or face.

hifpsAmwvncenogimagesidiimmunahera
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ICl Mediated Myocarditis

e Incidence 1-2.4%, mortality 38-46%

o Symptom onset most frequently within 2-3 months of treatment
initiation

o Presentation non specific: fatigue, myalgia, chest pain, dyspnea

o Diagnosis: High level of suspicion, abnormal ECG, elevated
troponin, atrial or ventricular arrhythmias, heart block, heart

failure

e Treatment: Immunosuppression

Ddlbo eta Cadaodcty of Conemparary Anticancer immunatherapy. Cunr Treet Oplions Cardo Med 22, 62 (2020).



ICl and Adverse Cardiovascular Events
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Ibrutinib Related Atrial Fibrillation

Ibrutinib: oral Bruton Tyrosine Kinase Inhibitor

Used to treat: CLL, mantle cell ymphoma, Waldenstrom
macroglobulinemia, marginal cell lymphoma

Cardiac side effects: HTN, ventricular and atrial arrhythmias,
excessive bleeding

Incidence of atrial fibrillation 4-16%
Management concerns: drug interactions, bleeding

Should be stopped 7 days prior to surgery due to bleeding risk

Ganatra Setd bruinb-Associaied Al Hordation.: JACC Cin Blectrophysidl 2018 Dec4(12):1491-1500.



rutinib Related Atrial Fibrillation

IBRUTINIB ASSOCIATED AF

Assess suitability for anticoagulation

* High CHADS2VASC score /low HASBLED score
« No prior bieeding events

« Normal platelets, Hb and INR

Consider anticoagulation
Choose an agent based on individual patient
profile and preference

+ Avoid CCB (CYP450 3A4 inhibitor,
brutinid leved)

- Avoid Digoxin (P-gp substrate,
orutinib increases digoxin level)

+ Add CCB with ibrutinib dose reduction and close monitoring or
temporary withholding of ibrutinid after discussion with
hematologist

+ Add Digoxin at lower dose, 6 hours prior to or after ibrutinid dose
with close monitoring of plasma level and development of toxicity

Gamdira Setd bruinb-Assoceied Al
Fodaion. JACC Cin Electrophysidl 2018
Dec4(12)1491-1500.




5-FU Cardiotoxicity

e 5-FU and oral prodrug capecitabine inhibit enzyme involved in
DNA replication

o Used to treat: solid tumors of glandular and squamous origin

o Cardiac side effects: coronary vasospasm, Ml, CHF, arrhythmia,
pericarditis, coronary artery dissection, QT prolongation

o Incidence of cardiotoxicity 1 to 19%

o Management: Stop 5-FU, CAD evaluation, aspirin, calcium channel
blocker, nitrates

Weadkereta Hoh incidence ofangna. pecions n patierts treated wih SHuoouracl. A panned
sunabnce studvwih 102 patienis. Oncoooy 20036510812



Cancer Therapies Associated with
Myocardial Infarction/Ischemia

Fraguency  Imcidence Praventian/
Chemotherapy Agents of Use (%) Treatment

antimetabalites

Capecitabine Ischemia workug
and treatment

Flaurauracil

Mamaclonal antibody-based
tyrosing kinase inhibitors

Bavacizumahb

Small molecule tyrosine
kinaza inhibitors

Hilgtnib

Ponatinib
Angingenesis mhibitors

Lenalidamide
Antimicratubule agents

Paclitaxel

Chang HM etd Cadovascular Campicalions of Cancer Theray: BestPractices n Diagnosss, Prevertion, and Maregement: Pait 1. JAmM Cd Cardal 2017 Nov 14, 702025362561



Chemotherapy Related
Hypertension

e Vascular endothelial growth factor (VEGF) inhibitors decrease NO
production, angiogenesis-> increased vascular resistance, fluid retention

e HTN reported in >50% patients on VEGF inhibitors

e Other mechanisms include thrombotic microangiopathy, nephrotoxicity
e HTN increases risk of CHF

e Rx: ACEI/ARB (if proteinuria), dihydropyridine CCB >> diuretics, chemo
dose reduction/holiday

Cohen JB etal Hypartension in Cancer Patients and Sunivors: Epdemiology, Disgnosis, and Menegement.: JACC CardoOnedl. 2019 Dec;1(2238- 251



Cancer Therapies Associated with HTN

Frequency Incidence

Chemotherapy Agents of Use (%)

Comments

Frequency

Chemotherapy Agents of Use

Incidence
(%)

Comments

onoclonal antibody-based tyrosine kinase inhibitors

+++ 4-35

Ado-trastuzumakb aF 51
emtansine

onoclonal antibodies

Alemtuzumal

|Britumaomab

Ofatumumakb

Bevacizumalb

Everolimus
Temsirolimus

Pre-treatment risk assessment

BP goal <140/90 mm Hg

Weekly BP monitoring in 15t cycle

Every 2-3 weeks BP monitoring
for duration of therapy

Initiate BP treatment when
diastelic BP increases by
20 mm Hg

Chang, H-M etd Cadovescuiar Complications of Cancer Therapy. Joumdl of

the American Calege of Cardiology. 2017.

Ssmall molecule tyrosine kinase inhibitors
Pazopanib
Ponatinib
Sorafenib
Sunitinib
Axitinib
Cabozantinib
|brutinib
Milotinib
Ramucirumaky
Regorafenib
Trametinib
Vandetanib
Ziv-aflibercept

P asome inhibitors
Bortezomib
Carfilzomib

Antimetabolites
Decitabine

More than 1 anti-HTN medication
may be needed

Avoid diltiazem and verapamil
with sorafenib

Hold chemotherapy as the last
resort

Hold bevacizumab if systolic
BP =160 mm Hg or diastolic
BP =100 mm Hg

Early comsultation with
cardiclogist




Anthracycline + HER-2 Targeted
Therapy Related Cardiomyopathy

o Anthracycline + trastuzumab/pertuzumab mainstay of
treatment for HER2+ breast cancer

o Incidence asymptomatic LVEF decline 4-30%

o Anthracycline mediated cardiotoxicity is dose dependent,
usually seen within 1 year (median 3 months)

o 4xrisk of cardiac dysfunction with addition of trastuzumab

Nowsheen S etd hcdence, Diagnosss, and Treaiment of Cardiec Taxcly from Trastuizumiab in Paiients wih Breast Cancer. Curr Breast Cancer Rep. 2017 Sep9(3)173-182
SamonDJ et d Use of chemahearapy plus amonociona anlbady against HER2 for metastaic breast cancer that overeqaresses HER2. NEngl J Vied 2001:344:783-792
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Chamotherapy Agents af Usa (%) Praven than/ Traatmant

Anthracyelines

Drasrukcin —+++ 3-8 Maonitar EF, GLS, trapanin

dexrazowane, contimuows infusion,
liposomal preparation, BB/ACE

Epirubicin + 0.9-3.3

Idarusbicin ++ 518
&lkylating agents

Lyclophosphamide -4+ + 7-28

Ifosfamide ++= 17
Antimatabolites

Decitabane ++ 5

Clofarabine + F.ri
Antimicrotubule agents

Dacetaxel ++ 23-B.0
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Fraguency Incidence
Chamotherapy Agents af Use %) Pravention/Treatment
Manaclonal antibody-based
tyrosing kinase nhibitors
Trastuzumak ++—= =18 HAvoid concomitant use with
anthracyclines

Bevacumab ++ 1.0=-10.9

Adotrastuzumab emtansine + 1.8

Partuzumab + 0.9-16.0
Emall molecule tyrasine kinase

inhibitars

Pazapanit: ++++  E-11.0 Treat hypertension aggressivaly

Panatinib B 3-15 Ischemia warkup and treatment

Sorafenib —t 1.8-11.0

Dabrafenib -ttt B9

Sunitmib -ttt 1=-27

[asatmib -ttt B-9

Lapatinib —t 0.9-4.9

Trametanib -+t -n
Praotezsame inhibitor

Carfilz ot ++ i

Bortezomib ++ 25




Chemotherapy Induced QT
Prolongation

o Multiple classes of chemo agents impact cardiac
repolarization—> QT prolongation

o QT varies inversely with HR

» Friderica more accurate correction (QT/RRY/3)
(https://www.mdcalc.com/corrected-gt-interval-qtc)

» Increased risk torsades de pointes with congenital LQT,
antiemetics, some antibiotics, electrolyte abnormalities

Fradey MG, Moskehi J. QT proongaion and ancology dug development. Card Blectrophysidl Cin 20157:341-56,



QT Prolonging Cancer Therapy

Chemotherapy Agents

Histone deacetylase inhibitors Tangent method of OT
Balinostat + MMeasurement
WVorinostat ++++

Chemicals Fridericia correction formula
Arsenic trioxide ++

Small molecule tyrosine kinase inhibitors

Dabrafenib ++++ Correct low K or Mg

Dasatinib ++++
Lapatinib 4+ Remowve QTc prolenging
medications

OTe =500 ms or =60 ms abave
bazeline associated with TdP

Milatinib 4+
Vandetanib +4+++
BRAF inhibitor

Vemurafenib TdP reported for arsenic
tricxide, sunitinib, pazopanil,
vandetanib, vemurafenib

Chang H-M etd. Gardiovasaular Complicationsof Cancer Therapy.
Joumdl ofthe AmericanCollege of Cardiolosy. 2017.



Pre-operative Assessment of Patient
with Cancer History

o History: Oncologic history, prior and current treatment,
treatment complications

o Maedications: Current chemo, supportive medications

o Physical: Attention to BP, HR, volume status

o Prior Testing: Recent ECG, Echo for monitoring?




Pre-operative Assessment of Patient

*Considerif prior cardiotoxic
chemo, current cardiotoxicche

with Cancer History

Estimated perioperative risk of MACE .
based on combined clinical/surgical risk
)

Low risk (<1%)
(Step 4)

Excellent
(>10 METs)

Moderalte or greater
(24 METs) functional
capadty
Moderate/Good
(4-10 METs)

No or
unknown

Poor OR unknown
functional capacity
(<4 METs): Pharmacologic
Will further testing impact stress testing
decision making OR (Class lla)
perioperative care?
(Step 6)

normal™ abnormal

Proceed to surgery
according to GOMT OR
alternate strategies
(noninvasive treatment,
palliation)

(Step 7)

If ECG abnormal consider
TTE, cardiacevaluation

Hesher LAetd 2014 ACC/AHA gudeine on
manegemernt of patienis undergaing noncardec
sugary. JAM Cd Cardd. 2014 Dec

oA er7-137.



CascelaM Pregperative cardec evaluaion and
anestheic consderalions for cancer peiiens
who udewert chemathergpy. Trendsin
Aneesthesia and Criical Care. 200714, 918,

Patient scheduled for surgery
with a previous history of
chemotherapy

Manzge as high ri
for heart failure and
zvailakle? arrhythmiz

Perform o coreful cardiae ossessment and foke o
focused histary of cancer management

Heart : ar
failure dysfuncticn :
=lre lengthensd?

oided dregs at risk
precperative. Correct

High risk

anziotensin-oo
enzyme inhibito
improve gj
fraction.

Intracperative

Inivasive or non-inve
ic manitering,
gvoiding myocardial

Mormothermiz. Optimal
perioperative analzesia

Wanzge as high risk for
feart failure if there
are positive findi

ectrolyie
disturbances

ntinuous

T analysis

Intraoperative

Fremedication with midazolam (no
stropi Anssthesis mansgement
with propofol, remifentanil
fentanyl, alfentanil] an
nondepalzrizing muscle rel
agents. Merphine for postoperative
anzl,




Take Home Points

e Many new cancer therapies with improved cancer prognosis as
well as potential cardiac toxicities

e Pre-operative evaluation should include detailed cancer
treatment history, active treatment, cardiac complications

e Drug interactions are common and can increase levels of chemo,
increase bleeding risk, and increase risk of fatal arrhythmia
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