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Bijwerkingen

Bij behandeling met immuun checkpoint inhibitors kan cardiotoxiciteit optreden.

In het farmacotherapeutisch kompas! en ESMO guidelines? wordt cardiotoxiciteit bij
immuuncheckpoint inhibitors gemeld als:

Risico

hypertensie

tachycardie

aritmie (inclusief atriumfibrilleren)

myocarditis

pericardiale aandoeningen (pericarditis, pericardiale effusie, cardiale tamponade, Dressler-
syndroom).

vasculitis

acuut coronair syndroom

linker ventrikel disfunctie

Een verhoogd risico op cardio vasculaire toxiciteit ontstaat bij de volgende patiénten?:

Combinatie immuuntherapie

Andere immuungerelateerde bijwerkingen

Eerder behandeld met cardiotoxische middelen (o.a. anthracyclines, herceptin, radiotherapie
mediastinaal of thorax)

> 75 jaar en/of patiénten die al bekend zijn met een ‘coronary artery disease’

<10jr

Auto-immuunziekte in de voorgeschiedenis

(Ex)rokers

Verhoogde cardiale enzymen voor start, diabetes mellitus, EF < 50%.

Ontstaan

Over het optreden van cardio vasculaire bijwerkingen bestaat nog veel onduidelijkheid. In het artikel
van de ASCO* wordt vermeld dat deze bijwerkingen gemiddeld 1 tot 2 maanden na starten
immuuntherapie optreden, maar dat deze in zeldzame gevallen tot een jaar na start kunnen
ontstaan. In de ESMO Guideline® wordt een onderscheid gemaakt tussen inflammatoire (-itissen) en
niet-inflammatoire immuungerelateerde cardiovasculaire toxiciteit. De inflammatoire bijwerkingen
treden meestal op tijdens de eerste 4 kuren, maar een kwart treedt daarna op. Non-inflammatoire
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bijwerkingen kunnen ontstaan na 3 maanden, maar in de meeste gevallen na 6 maanden. Aritmién
en atherosclerose kunnen gedurende de gehele behandeling optreden.

Cardiovasculaire complicaties ontstaan bij 5% van de patiénten die immuuntherapie krijgen. Een
ernstige IR-myocarditis ontstaat in minder dan 1 % van de gevallen, maar heeft een geschat risico op
overlijden van 25-50%. De lange termijn effecten van immuuntherapie op cardio vasculaire
aandoeningen is nog onbekend. Recente studies geven aanwijzingen dat er een verhoogde kans is op
het ontstaan van artherosclerose bij patiénten die behandeld zijn met immuuntherapie.

Symptomen

Klachten die kunnen duiden op cardiovasculaire bijwerkingen zijn: toenemende vermoeidheid,
spierpijn of spierzwakte, hartkloppingen, pijn op de borst, flauwvallen, kortademigheid en perifeer
oedeem. Ernstige gevallen kunnen zich uiten in een acute dood. Symptomen kunnen vaak
gemaskeerd worden door bijkomende immuungerelateerde bijwerkingen (zoals myositis,
pneumonitis, hypothyreoidie) of klachten als gevolg van de kanker.

Immuungerelateerde vasculitis of -trombose kan pijnklachten, zwelling van de extremiteiten,
vergrote zichtbaarheid van de vaten, purpurische rash, erytheem, pleurapijn, wheezing of hemoptoé
veroorzaken.®

Behandeling

De behandeling van cardiovasculaire bijwerkingen bestaat volgens de ESMO Guideline’ uit 3
onderdelen. Om te beginnen de behandeling van de cardiale complicaties volgens de cardiologische
richtlijnen, bijv. het plaatsen van een pacemaker bij een blokkade. Tweede is immuunsupressie voor
de myocarditis, pericarditis of vasculitis. De derde betreft de beslissing of de immuuntherapie
(definitief) gestopt moet worden.

Onderzoeken bij verdenking op myocarditis, pericarditis, aritmieén, verminderde pompkracht met
hartfalen en vasculitis: ECG, tropinine, CK (mb), BNP, echo van het hart, X-thorax.

6 Schneider et al. (2021)
7 Haanen et al. (2022)



TABLE 9. Cardiovascular Toxicities

9.1. Myocarditis, Pericarditis, Arthythmias, Impaired Ventricular Function With Heant Failure, and Vasculitis

Workup and evaluation
ECG

Troporin, and CPK to rule out concurrent myositis, especially in patients treated with combination immune therples. Allernative reasons for elevation

should be ruled out.

If elevated, troponin should be serially monitored. With elevaled troponin, be aware of the potential for triple M irAES—myositis, myasthenia, and

myocarditis—and refer to subspeciaties.
BMNP
Echocardiogram
Chest Xray
Additional testing 1o be gulded by cardiology and may include;
Stress test
Cardiac cathelerization
Cardiac MRI

Grading

Management

G1: Abnormal cardiac biomarker testing without symptomns and
with na ECG abnormalities

G2: Abnormal cardiac biomarker testing with mild symptoms or
new ECG abrormalities without conduction delay

G3: Abnormal cardiac blomarker testing with ether moderate
symploms or new conduction delay

G4: Moderale to severe decompensation, |V medication or
intervention required, life-thraatening conditions

Al grades warrant workup and intervertion, given the potential for cardiac

compromiss.

Hold ICP for G1 elevated troponin® and recheck troponin hours later. May consider

resuming once normalized or If believed not to be related to ICPL

Hold ICPj and discontinue for = G2

For patients with grade = 2, early (ie, within 24 hours) initistion of high-dose
corticosteroids (1-2 mgfkgid of prednisone, oral or IV depending on symptoms)
should be considered as it s likely fo be beneficial without adverse effects.

Admit patient for cardiology consultation.

Management of cardiac symploms according to ACC/AHA guidelines and with

guidance from cardiology.

Immediate transfer o a coronary care unit should be considerad for patients with

alevated troponin or conduetion abnormalities,

For new conduction delay, consider a pacemaker.
In patients without an immediate response to high-dose corficosteroids, consider

early institution of cardiac transplant rejection doses of corticostemids
{methylprednisolone 1 g every day} and the additfon of ether mycophenolate,
infliximab, ar antithymocyte globulin ** Consider abatacept (costimulatory
maolecule blockade) or alemtuzumab (CD52 blockade) as additional
immunosuppression in lifs-threatening cases #1112

Qualifying statement: Treatment recommendations are based on anecdotal evidence and the life-threatening nature of cardiovascular complications.
Halding checkpoint inhibitor therapy is recommended for all grades of complications. The appropriateness of rechallenging remains unknown. Note that
infiximab has been associated with heart failure and is contraindicated at high doses (i, > 5 mg/kg} in patierts with moderate-severe heart

fallure #3414

9.2 Venous Thromboembolism

Waorkup and evaluation

Evaluation of signs and symptoms of PE or DVT may include:
Clinical prediction rule to stratify patients with suspected VTE

Menous ultrasound for suspected DVT
CTPA for suspected PE

Can also consider D-dimer for low-risk patierts based on risk stratification by clinical prediction rule for DNT/PE when CT ar Doppler not available or

appropriate
W/Q scan is also an option when CTPA Is not appropriate

Consider other testing, including ECG, chest radicgmphy, BNP and troponin levels, and ABG

Grading

Management

G1: Venous thrombaosis (eg, supedicial thrombeosis)

Continue ICPi.
Warm compress.
Clinical surveillance.

[continued on following page)




TABLE 9. Cardiovascular Toxicitles (continued)
9.2 Venous Thromboembolism

G2: Venous thrombosls {eg, uncomplicated deep vein Continue ICPiL.
thrombaosis), medical intervention indicated Management according to CHEST, ACC, andfor AHA guidelines and consider consult

from cardiology or other relevant specialties.

LMWH, VKA, dabigatan, rivaroxaban, apiaban, or edoxaban for initial anticoagulation
treatment. For long-lerm anticoagulation, LMWH, edoxaban, rivaradaban, or apixaban
for at lzast & months are prefered over VKAs because of improved sfficacy #1598

IV heparin is an acceptable sternative for inltial use and oral anticoagulants are
acceptable for the long term.

G3: Venous thrombosis (eg, uncomplicated PE), urgent medical  Hold ICPi and may reintroduce after risk and benefit are corsidersd.

intervention indicated Follow G2 anticoagulation reommendations.
G4 Life-threatening consequences; hemodynamic or neurclogic  Hold ICPi and may reintroduce after risk and benefit are considered.
instability, organ damage; loss of extremity(ies) Admit patient and management acconding to CHEST, ACC, and/for AHA guidelines and

with guidance from cardiology.

Respiratory and hemodynamic support.

Follow G2 anticoagulation reommendations with futher clinical managemert as
indicated based on symptoms.

Additioral considerations
VTE prophylaxis in high-risk outpatients with cancer (Khorana score of 2 or higher before stating a new systemic regimen) may be offered
thromboprophylaxis with apixaban, rivaroxaban, or LMWH, provided there are nosignificant risk factors for blesding and no drug interctions, as per
ASCO VTE puideline *1*
Although it may be impossible to determine the etiolgy of thromboembolic dissase in patients with advanced cancer and the role, If any, that ICPI
treatmert plays, It is reasonable to remove the polential incting agents, given the severily and life-threatening potential of grade 4 complications.
Clinicians are to use clinical judgment and take into account the risks and banefils when deciding whether to discontinue ICPI treatment.

Arnticoagulant therapy duration should continue while on immunotherapy and consideration be given to continuing for an additional & months following
completion of immunotherapy ™ ®

Abbreviations: ABG, arterial blood gas; ACC, American College of Cardiology; AHA, American Heart Association; BNP, brain ratruretic peptide; CHEST,
& merican College of Chest Physicians; CPK, creatine phosphokinase; CT, computed tomaography; CTCAE, Commuon Terminology Criteria for Adverse Events;
ZTPA, computed tomagraphy pulmaonary angiography: DVT, desp vein thrombasis; ICP, immune checkpaint inhibitor; irAE, immune-related adverse event;
V, intravenous; LMWH, low-molecular-weight heparin; MRI, magnetic resonance imaging; PE, pulmonary embolism; US, ultrasound; VKA, vitamin K agonist;
VTE, venous thromboembolism.

*According to CTCAEVS.0, G1 elevated troponin is defined as levels above the upper limit of normal and below the level of myoc ardial infarction as defined
3y the manufacturer,



Specifiek voor behandeling van IR myocarditis zie onderstaand schema

Buspagted |S=myosardils

New chest pain, palnitations, dysproes,

syncops or presyncape ar kewer kb

oadema

Exchurie acule comnary syndrome in
patianis with chast pain and raised cardiac
fropanin with a history af coronary dissase

ar CV risk factors: invasive cornary
angiography or BT coronary angiagraphy

Canfiac fropanin
ECG
Echoeardiography
Cardiac MRingluding 71 and T2 mapping and T25TIR
and late gadolinium enhancerment or eardiac “Ga-DOTATIC,
"FDG=PET=CT or EM3
Continuows ECG menitoring o assess lor new
heart block or fachyarrhythmias
I clirically unstable {heart Tallure, CHE, venirlcular arrbythorias)
consider wrgent caranary angiography and endomyocardial bopsy

Temperary inierruption of K01 therapy Is recommended

Treat cardlovascular complications acconding to
eardiokgy gulde(|nes

until diagniogis is confirmed
Treatmert of IR-myocandils: |.v. methdpradnisolons
500-1000 mg daily for first 3 days.
IV4)

!

Uncosmplicated IR-myncard/is
Tropanin reduction by >50% from pask
o heart failure, CHB or ventricular arrhythimias at end of day 3

Conversion 1o oral pradnisolons 1 mpfg dady (fmax 80 mg/day)
with a wesidy reducing schadule of 10 mg/woek if patient |5 stable
Weekly ECG and candies troponin manitoring during sterid wean

h'al
In st cases, permanently stop K0l herany
MOT rewiew with ancology and candio-oneclagy
hedore restarding 11 therzpy
V. A}

Complicated IR-myocandifs
Steroid res|stant troponin rising or <50% reduction
from pask
Hasmodynamic Instabilty: heart fallure, cardlogenic
shock, CHE or ventricular tachyarrhythmiss

i =

B
Cantinue Ly, methylaradnisolona 1000 mg/day
Add second-Hine immunosuppresse
{#.0. toclizumaly & mgik or MBIF; third-ine options:
ATG, alsmiuzumab or 2batacept)

Onpaing treaiment of cardiac complications
Considar machanical circulatory sapport (ECMO,
tamporary LMAD) if cardiogenic shock
Pacing far CHB
Bata-hiocksr tharapy for tachyarrhythmias [\, &)

In 2l cases, permanently ston |C1 tharapy
V.4

Figure 9. Management of IR-myocarditis.

Purple: general categories or stratification; urgueise: combination of treatments or other systemic treatments; white: other aspects of management.

BEnG, [FF]2-fluoro-2-deowy-Dglucose; "Ga-DOTATOC, Galllum-68-DOTA(D)-Phel1)-Tyr(3)octreotide; ATG, ant-thymocyte globulin; CHB, mmplete heart bock; €T,
mmputed tomography; OV, cardiovascular; ECG, electrocandiogram; ECMO extracorporeal membrane oxygenation; EMB, endomyocardial biopsy; 101, immune chedk-
point inhibiter; IR, immune-related; iy, intravenous; IVAD, left ventricular assist device; MDT, multidsciplinary team; MMF, mymophenolate mofetil, MR magnetic
resgnance imaging PET, positron emission tomaography; T25TIR, T2-welghted short tau inversion recovery.

(Haanen et al., 2022)

Screening

Bij elke patiént die een oncologische systemische behandeling ondergaan, moet een risicoprofiel
bepaald worden. Patiénten met (een verhoogd risico op) cardiovasculaire aandoeningen vooraf aan
de behandeling, hebben een relatief hoger risico op cardiovasculaire bijwerkingen tijdens de

behandeling.

Voor inschatten risicoprofiel kan onderstaand stroomschema gehanteerd worden:



Potential use of cardiotoxic agents

If high-risk features
present, refer to
cardio-oncology for
optimal management

! ! |

[ LVEF <40% J [ LVEF =40% to <50% ] [ LVEF >50% ]

1! ! !

Cardioprotective therapy; [ Consider alternative Start cancer ’

Careful cardiac exam, ECG,
baseline LVEF®, cardiac
biomarkers®, lipid panel

consider first-line cancer non-cardiotoxic treatments treatment
therapy with cardio-

7

Cardioprotective
therapy®

oncology input and/or
non-cardictoxic second-line
cancer treatments®

Periodic cardiac assessment,
monitor LVEF, cardiac

biomarkers

[
5 il i il

Absolute LVEF Absolute LVEF decrease
decrease of >20% >10% to <50%

Absolute LVEF decrease

Symptomatic HF <10% to >50%

Cardioprotective therapy

Temporary cancer Continue cancer
treatment withholding treatment

. Persistent LVEF return
(" reduced LVEF to baseline

(Curigliano et al., 2020)

Bij patienten met een laag risico wordt geadviseerd om voor start van de behandelingen een ECG te
doen en troponine T en NT-proBNP te bepalen in het lab.

Bij patiénten met een verhoogd risico wordt tevens een echo van het hart geadviseerd.
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