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Kardiyovaskuler hastaliklar ve kanser gunumuzde sik izlenen prevalansi
yuksek olan saglk problemleridir.

Erken tani stratejileri
ileri cerrahi girisimler

Modern tedavi yontemleri (KT,RT,immunoterapi)

Sagkalm

Tedavi iligkili
kardiyotoksisite




» Kanser hastalarinda ortaya ¢ikan kardiyovaskuler hastaliklar onemli
morbidite ve mortalite sebebidir.

» Kardiyotoksisitenin onlenmesi, erken tanisi ve tedavisi kanser tedavisinin
optimizasyonu ve tamamlanabilmesiicin hayati onem arz eder.

» Kardiyovaskuler hastaliklar ile kanser ve tedavisinin yakin etkilesimi, yeni
bir disiplinin olusmasina yol agmistir: Kardiyoonkoloiji.



» Kardiyo-Onkoloji: Kanser tanisi konan kalp hastalarinin tedavisi, kanser
tedavisi goren bireylerin ise kardiyovaskuler hastaliklardan korunmasi ve
tedavisinin yurutulmesi amaci ile olusturulan klinik ve labaratuar

faaliyetlerinin butunudur.
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Cardio-Oncology is the collaboration between
oncologists, hematologists, and cardiologists to
better serve patients with cancer.



AnmuaiMeeting  AboutIC-OS  Members  ContactUe GOTOOLDSITE b,

. International Ceriifications Events Resources Chapters Getinvolved  JoinIC-0S
Cardio-Oncalogy

/

Society

Home > Find A Cardio-Oncologist > Turkey

Cardio-Oncologists in s
: : bl Tairki A >
Find A Cardio-Oncologist in Turker "¢

£ Hide Filter

Pane @ Cafer

t

- & Zorkun,MD iy Lookin
5 e N ’ Cafer Zorkun, MD Yusur\t:‘ély;\adggner, Someon:
Istanbul, Turkey ]

Filter __ seser MEET THIS PROVIDER > SEE MORE Pf
O

MEET THIS PROVIDER > 5
By: FILTERS




KRR G

Stabil Angina
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TOURK KARDIYOLOJi DERNEG
Kardiyoonkoloji Proje Grubu

Klinikte Kullanilan Onkolojik
Kardiyovaskiiler Yan Etkileri

Trastuzumab

Sinif

Kardiyovaskiiler yan etkiler

Kalp yetersizligi

Sol ventrikll EF disisd

Hipertansiyon

Hipotansiyon
Bradikardi
Perikardit
Miyokard enfarktiis, anjina

Atriyal fibrilasyon, supraventrikiler aritmiler

HER2 hedefli monoklonal antikor, intravendz veya subkitan




Cancer treatment

CV Risk factors

Comorbidities

Figure | Acute cardiovascular disease and contributing factors in the cancer patient. “Hypertensive crisis, acute pulmonary hypertension, and acute
peripheral vascular event.
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» Kardiyotoksisite iliskili antineoplastikler 3 ana baslk alinda toplanmaktadir.

I. Sitotoksik ajanlar
. Hedef tedavili antineoplastikler (Monoklonal antikorlar, Reseptor blok. vs)

. immun temelli antineoplastikler (Ozellikle immun checkpoint inh.)




Cytotoxic cancer therapies

Anti-turmour antibiotics

Anthracyclines

Other

Alkylating agents

Nitrogen mustards

Doxorubicin, daunorubicin, epirubi-

cin, idarubicin, mitoxantrone

Bleomycin

Cyclophosphamide, ifosfamide,
busulfan, melphalan

Breast cancer, haematological malig-

nancies, sarcoma

Lymphomas, head and neck tumours,

testicular cancer

Haematological malignancies, breast,

ovarian cancer, retinoblastoma

AHF, myocarditis

Atrial fibrillation

Bradycardia, atrioventricular block

QTc prolongation, ventricular
arrhythmia

Pericardial effusion, pericarditis

Venous thrombosis

Pericardial effusion, pericarditis

ACS

Atrial fibrillation (intrapericardial
instillation)

ACS: coronary vasospasm
AHF, myocarditis

Atrial fibrillation

Pericardial effusion, pericarditis

Venous thrombosis




Platinum compounds

Antimetabolites

Cisplatin, carboplatin, oxaliplatin

5-FU, capecitabine, gemcitabine,

cytarabine, fludarabine

Gastro-intestinal tumours, bladder
cancer, testicular cancer, cervical
and ovarian cancer, non-small-cell

lung cancer, mesothelioma

Gastro-intestinal tumours, breast
cancer, head and neck cancer,

haematologic malignancies

Yenous thrombosis

ACS: coronary thrombosis

QTc prolongation (Mg-loss), ven-
tricular arrhythmia

Bradycardia

Atrial fibrillation (intrapericardial
cisplatin)

Arterial thrombosis

Yenous thrombosis

ACS: coronary vasospasm

AHF, myocarditis

Pericardial effusion (cytarabine),
pericarditis

Atrial fibrillation

Bradycardia




Cancer treatment

Monoclonal antibodies
HER2

VEGF

CD 20

Arsenic trioxide

Trastuzumab, pertuzumab, trastuzu-
mab-emtansine (T-DM1), trastu-
zumab-deruxtecan (T-Dxd)

Bevacizumab

Rituximab

Indications

Acute promyelocytic leukaemia

HER2+ breast cancer, gastric cancer

Renal cell carcinoma, colorectal car-
cinoma, cervical carcinoma, non-
small-cell lung cancer,
glioblastoma

Mon-Hodgkin's lymphoma, chronic

lymphocytic leukaemia

Cardiovascular complications

QTc prolongation

Pericardial effusion, pericarditis

AHF

ACS: coronary thrombosis

Hypertension

Venous thrombosis

Peripheral arterial thrombosis

ACS: coronary thrombosis, coronary
vasospasm

Atrial fibrillation




Small molecule tyrosine kinase inhibitors

VEGF

HER2

EGFR

Sorafenib, sunitinib, pazopanib, and

vandetanib, axitinib, lenvatinib,

regorafenib, tivozanib

Lapatinib, neratinib, tucatinib

Osimertinib

head and neck tumours

Renal cell carcinoma, gastro-intes-
tinal tumours, thyroid cancer, hep-

atocellular cancer

HER2+ breast carcinoma

EGFR mutated non-small-cell lung

cancer

ACS: coronary thrombosis,

Vds05pasm

AHF

Hypertension

Atrial fibrillation

QTc prolongation
Peripheral arterial thrombo
QTc prolongation

AHF

AHF

Atrial fibrillation

QTc prolongation




leukaemia
Immune checkpoint inhibitors
Ipilimumab, nivolumab, pembrolizu-  Melanoma, lung cancer, renal cell
mab, atezolizumab, avelumab, carcinoma, urothelial carcinoma,
durvalumab hepatocellular carcinoma, breast

cancer, cervical cancer, Merkel cell
carcinoma, head and neck cancer,
Hodgkin's lymphoma, gastro-intes-

tinal cancer

CAR-T-cell therapy

Arrhythmia

Myocarditis (including fulminant),
AHF

Pericardial effusion, pericarditis

ACS: plague rupture, vasculitis, cor-

onary vdsospasm

Conduction disorders (including AV-
block)
Ventricular arrhythmia




Akut Koroner Sendrom

Ortak risk faktorleri mevcuttur (DM, HT, HPL, Sigara, Obezite)
Kansere sekonder proinflamatuar ve protrombotik ortam
Koroner vazospazm (5-FU/Kapesitabine) EKG ve markerler normal olabilirl!!

Direkt endotelyal hasar (Cisplatin ve turevleri)
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Tumor embolisi/Eksternal koroner basi



Olgu

>
>
>
>

63 Y Erkek
7 yidir nuks multiple myelom tanisi ile takip ediliyor.
RF: Hipertansiyon

Bazal ekokardiyografisinde LVEF %65 olup diger ekokardiyografi bulgulari
normal




Bazal EKG’si normal

Karfilzomib (proteazom
inh) tedavisi
Gogus agrisi ve Dispne

Akciger odemi tablosu
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Tani ve takip algoritmalarn kanser olmayan hastalar ile aynidur.

Alinan analjeziklere bagh temel semptom dispnedir. Anjina yalnizca %30

hastada gozlenir.
STEMI ve yuksek riskli NSTE-ACS hastalarnnda invaziv yaklasim onerilir.

Stabil NSTE-ACS'li, survey dusuk ve/veya yuksek kanama riski olan

hastalarda konservatif yaklasim denenebilir.



Perikardiyal Hastaliklar

Kanser iliskili en sik rastlanan perikardiyal hastaliklar
Akut perikardit
Malign perikardiyal efuzon

Konstruktif perikardit
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Perikardiyal kitle



Tlrk Kardiyol Dern Ars - Arch Turk Soc Cardiol 2014;42(4):377-379 doi: 10.5543/tkda.2014.24892

Cardiac tamponade as the firs* ~lininal cicn ~f

gastric adenocarcinoma: a

Mide adenokarsinomunun ilk klin
kalp tamponadi: Nadir bi
Arif Arisoy, M.D., Kadriye Memic, M.D., Yusuf Karay

Department of Cardiology, Hitit University Corum Training

*Department of Oncology, Hitit University Corum Training

faium CARDIOLOGY AND

CARDIOVASCULAR MEDICINE

Research Article ISSN: 2572-9292

Pericardial Effusion as a Primary Manifestation of a Lung Adenocarcinoma

Antoine Egbe, Eyouab Tadesse, Catrina Ruffino, Khurram Arshad, Aubin Sandio’, Ali Mozaffari, Ahmed Subahi,
Mariam Jamil, Donald Tynes, Patrice Delafontaine

» Perikardiyal efuzyon kanserin ilk prezantasyonu olabilir.

» Genellikle kardiyak invazyon veya mediastinal lenf nod tutulumuna

sekonder

» Ozellikle persistan perikarditi olanlarda kanser tani ihtimali %4-7'dir.






» Malign perikardiyal efuzyon ve Kardiyak Tamponad

i. Echo-guided perikardiyosentez (2-5 gun uzamis drenaqj, sklerozan ajan)

i. Cerrahi (Torakoskopik veya cerrahi olarak perikardiyal pencere)

» Malign perikardit
i. NSAIDs, Kolsisin
i. Streroid (Metilprednisolon Tmg/kg/gun ) ICI perikardit



Akut Kalp Yetmezligi

» Akut kalp yetmezligi ilk klinik prezentasyon olabilecegi gibi bazalde var
olan KY’nin alevilenmesi sonucu olarak da ortaya ¢ikabilir.

» Genellikle semptomlarin baslamasi yavastir.

Antrasiklin toksisitesi e e s
Kardiyojenik Sok

ICI inh iligkili fulminan miyokardit

Takotsubo sendromu



Table 1

Cancer treatments associated with acute
cardiac dysfunction

Acute toxicity Anthracyclines, HER-2 targeted therapies,

VEGF-inhibitors, RAF + MEK inhibitors,
osimertinib, BCR-ABL inhibitors,
proteasome inhibitors

Toxic myocarditis Anthracyclines, cyclophosphamide,

antimetabolites (5-FU, cytarabine),
radiotherapy
Immune-mediated IL-2, ICls, CAR-T-cell therapy
myocarditis

Takotsubo syndrome 5-FU, capecitabine, rituximab, trastuzumab,

taxanes, VEGEF-I, ICls

5-FU, 5-fluoro-uracil; IL-2, interleukin 2; ICls, immune checkpoint inhibitors; CAR,
chimere antigen receptor.

Miyokardiyal toksisite (Direkt/immun aracih)
Altta yatan kalp hastahgi toksisite derecesini
belirler.

Kombinasyon tedavisi (HER2+Doxorubicin)
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» Tedavi kalp yetmezliginin konvansiyonel tedavisi ile benzerdir.

» Hasta stabil olana dek antineoplastik ajana ara verilir

» Yeniden baslama karan hasta temelli multidispliner yaklasimla saglanir



Suspicion of ICl-associated myocarditis:

Symptoms (*), ECG changes and/or “I* Troponin

Interrupt 1C1 = Monitoring = Urgent C0 consult
Immediate echocardiography

Consider IV methylprednisolone (1.000 mg) —

CMRI [stable)
and/for
Myocardial biopsy {unstable, uncertain after CMRI)

Continue/start high dose IV methylprednisolone
Supportive treatment

]

Consider (CT) coronary angiography,
CT angiography

ACS, PE, TTS, other

Erken tani ve dogru tedavi
onemli
Mortalite %51




Aritmi

» Artmis sempatik aktivite

» Artmis inflamasyon

» Metabolik ve elekitrolit bozuklukiar

» Malnutrisyon/GIS kayiplar

» Antineoplastik ajanlar (direkt toksisite veya indirekt etkiler)
» Kardiyak tutulum (invazyon/ Kardiyak amiloidoz)

» Paraneoplastik sendrom (troid maligniteleri ve feokromasitoma)



Kanser-AF

» Kanser Atriyal Fibrilasyon gelisimi icin bagimsiz bir risk faktorudur
» Kanserli hastalarda AF birlikteligi artmis mortalite ile iliskili

» Kemoterapdotik ilaglar
sitotoksik ilaclar
IL-2, CAR-T hUcre tedavisi

ICl'ler,
Monoklonal antikor (rituksimab ve ibrutinib)

tirozin kinaz inhibitorleri (TKI)



AF Tedavi

» Polifarmasi sebebiile artmis kanama riski mevcuttur.

» Kanser hastalarinda siklikla gorulen anemi ve trombositopeni antikoagulan

tedaviyi kontrendike kilabilir.
» Tromboebolik olay onlenmesi icin NOAK’lar tercih edilir

» CYP3 uUzerinden en az metabolize olan NOAK

Dabigatran %0
Edoksaban <%4
Apiksaban %15
Rivoroksaban %66



Supraventrikuler Aritmiler

» Siklikla sinus tasikardisi, sik atrial erken vuru ve SVT (Antrasikline bagli)

karsimiza cikar.
» Benign bir hadise olup infuzyon bitince sonlanir.
» SVT tedavisi normalden farkli degildir.

» Verapamil ve diltiazem CYP3A4 inhibitoru olup kemoterapotik ajanlarnn

plazma konsantrasyonunu artirir dolayisi ile beta-blokerler tercih edilir



Ventrikuler Aritmiler

vV v v v Vv

Siklikla uzamis QTc intervaline sekonder ortaya cikar.
Kemoterapotik ajanlar (TKI, Ar, Antrasiklinler, HDAI)
Kardiyotoksisite (iskemi, HT,Kalp yetmezligi)

Elektrolit bozukluklar

Polifarmasi (Antiemetikler, Antidepresenalar, Antifungallar, Antibiyotikler)




Polypharmacy (antibiotics,

antifungails, analgesics.,
= antidepressants, anti-emetics)

= chpaso ] [CYP3A4 ]

Inhibition of PI-3 -
and upstream PI1SK )
xinases

Cardiac sarcoplasmic
reticulum/calcium

Gastrointestinal
adverse effects of
chemotherapy
drugs

milieu of malignancy/
cytokine response

hERG (KCNH2)
potassium channeis
- IK_(rapid component
of delayed rectifier
current)

- Ryanodine receptor/
caimodulin
dependent kinase
pathway

- Sex differences

Myocardial scar

- Electrical signal

alteration - inflammation -

Apoptosis -  Myocyte cell “..
injury and death

- Interstitial fibrosis

Electrolyte
abnormalities

Myocardial ischaemia

Cardiomyopathy

\
5-FU = S5-flvarowrocil; AC = anthvocyclines, Ar = arsenic triccade; 8TKi = Bruton Iyvosine kinase inhibiftor; CAR-T = chimeric ontigen recepior T cel; Gis = cispiatin; CYP3A4 = cytochrame PS50 344,

CYP450 = gyrochrome PE50; HDACI = histone deacetyfose inthibior; NERG, human ether-o-go-go-refared gene; 10 = immune checkpoins infabwor; FISK = phosphotidyl inositol 3—kinase; PyC = premoture
ventricular contractions, TKI = fyrosine kinase inhibitov; VT = ventriculor tachycardia. Source: Created with BioRender.com. Reproduced with permission from SoRender ogreament mumbey BRK24YIVEFC.




» Polimorfik VT ve Tosa de Pointes riski artmishr

» Bazalde KVS hastaligi olanlar disinda nadiren gorulur



» Kanser tedavisi altinda iken QTc >500 msn olan veya bazale gore 60 msn
artis olan hastalarda antineoplastik tedavinin stoplanmasi

» Elektrolit bozukluklarnnin duzeltiimesi

» QT uzamasina yol acan kardiyak etkenlerin duzeltiimesi dnerilir



Sonu¢

» Kanser hastalan KVS hastaliklar agisindan risk altindadir.

» Bizler kanser tedavilerinin potansiyel akut kardiyak komplikasyonlarinin

farkinda olmali ve bu hastalan multidisipliner bir sekilde yonetmeliyiz.
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