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Kardiovaskularni toxicita
u urologickych malignit
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Kardiovaskularni toxicita onkologické terapie

 Arterialni hypertenze

* Srdecni selhani

* Ischemické komplikace

* Prodlouzeni QT intervalu
* Arytmie



Rizikove faktory kardiovaskularni toxicity

Individualni rizikové
faktory

e Koureni

e Arterialni hypertenze
* Diabetes mellitus

* Dyslipidémie

* Obezita

e Vék (» 60 let)

KV anamnéza

S lécbou souvisejici rizikové
faktory

* Antracykliny

* Radioterapie

* Monoklonalni protilatky
e TKI



Annals of Oncology 23 (Supplement 7): vii155-ii166, 2012

clinical practice guidelines 101088 amoncmiazss

Cardiovascular toxicity induced by chemotherapy,
targeted agents and radiotherapy: ESMO Clinical
Practice Guidelines’

G. Curigliano’, D. Cardinale?, T. Suter3, G. Plataniotis?, E. de Azambuja®, M. T. Sandri,
C. Criscitiello?, A. Goldhirsch’, C. Cipolla? & F. Roila’, on behalf of the ESMO Guidelines Working
Group”



Srdecni selhani
e ——

antracykliny kardiomyopatie 3-26 % (< 550 mg/m2)
Akutni 1 %
1 rok po skonceni terapie

alkylacni latky (CFM) dysfunkce LK 7-28%
perikardialni vypotek Davkoveé zavislé (= 1,5 g/m2/den)
myoperikarditida

Inhibitory polymerizace mikrotubuld  Méstnavé srdecni selhani 0,7% -1,6 %
Zavisi na dalSich lécich
Monoklonalni protilatky a cilena lécby Srdecni selhani 3-34 %
Inhibitory tyrosinkinaz (HER2 — EGFR) 1,4 % symptomatické srdecni
selhani

>10 % asymptomaticky pokles LVEF

Curigliano et al. AnnalsOncol 2012; 23 (7)



Srdedni ischemie

o e

Antimetabolity (5-FU) Srdecni ischemie 1-68 %
Koronarni trombdza (béhem 2-5 dni od zahajeni terapie)
Arteritida, Vasospasmus

Inhibitory polymerizace Myokardialni ischemie 5%

mikrotubull (paclitaxel)

Aromatazové inhibitory IM 0,5 %

Srdecni selhani

Cilena |é¢ba (TKI — sunitinib) Mirny vzestup troponinu 18 %

kCuriinanoet al. AnnalsOncol2012; 23 (7)
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Anthracycline cardiotoxicity in the elderly cancer
patient: a SIOG expert position paper

M. Aapro’, C. Bemard-Marty?, E. G. C. Brain®*, G. Batist*, F. Erdkamp®, K. Krzemieniecki®,
R. Leonard’, A. Liuch®, S. Monfardini®, M. Ryberg'®, P. Soubeyran'' & U. Wedding'?
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*Department of Medical Oncology, Istituto Oncologico Veneto, Padova, ltaly; ™Department of Medical Oncology, Herlev Hospital, Herlev, Denmark; "’ Department of
Medical Oncalogy, Institut Bergonié, Bordeaux, France; "*Klinik fur Innere Medizin Il, University Clinic Jena, Jena, Germany







Mechanismy ucinku cilené terapie
(o (3, arowth fctors

TUMOUR CELL

T

EMDOTHELIAL
CELL

mRMNA translation \{

N

Cyclin D1 Transcriptional
c-Myc — activation of
\ Froj HIF target genes \_\‘—'f

Cell growth and sureneal

lin Oncol 2009; 27:3225-3234



VEGFR-TKI - interakéni mapa kinaz
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VEGFR = receptor pro vaskularni endotelialni ristovy faktor
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Tyrosinkinazove inhibitory a kardiovaskularni
toxicita

> Toxicology. 2019 Oct 1;426:152281. doi: 10.1016/j.tox.2019.152281. Epub 2019 Aug 22.

Mitochondrial oxidative stress plays a critical role in
the cardiotoxicity of sunitinib: Running title:
Sunitinib and oxidative stress in hearts

Jamal Bouitbir ', Abdallah Alshaikhali 2, Miljenko V Panajatovic 2, Vanessa F Abegg 2,
Franziska Paech 2, Stephan Krahenbuhl #

Review > Curr Drug Metab. 2009 Jun;10(5):470-81. doi: 10.2174/138920009788897975.

Tyrosine kinase inhibitors - a review on
pharmacology, metabolism and side effects

J6rg Thomas Hartmann ', Michael Haap, Hans-Georg Kopp, Hans-Peter Lipp

Journal of the American College of Cardiology

Volume 66, Issue 10, 8§ September 2015, Pages 1160-1178

ELSEVIER

The Present and Future
State-of-the-Art Review

O/ JAaCC

Vascular and Metabolic Implications of Novel

Targeted Cancer Therapies: Focus on Kinase
Inhibitors

Weijuan Li MD, MS #, Kevin Croce MD, PhD 1, David P. Steensma MD %, David F. McDermott MD §, Ori Ben-

Yehuda MD ' & &, Javid Moslehi MD 1 & B

Adv Ther (2020) 37:730-744
hutps://doiorg/10.1007/s12325-019-01 167-2

Check for
| updates

| ORIGINAL RESEARCH |

Efficacy and Safety of Approved First-Line Tyrosine

Kinase Inhibitor Treatments in Metastatic Renal Cell

Carcinoma: A Network Meta-Analysis

Kirsi M. Manz - Klaus Fenchel - Andreas Eilers - Jonathan Morgan -
Kirsten Wittling - Wolfram C. M. Dempke (&




Hypertenze indukovana onkologickou lécbou
— VEGFi

Table 1. Incidence of hypertension with VEGF and multi-kinase inhibitors [37-53, 54e, 55]

VEGF or Therapeutic FDA-labeled Indication(s) Incidence Incidence of
multi-kinase target(s) of all-grade grade 3 and 4
inhibitor hypertension hypertension

Bevacizumab VEGF ligand Cervical cancer, colorectal cancer, 22-24 % 8 %
glioblastoma multiforme,
non-small-cell lung cancer,
ovarian cancer, renal cell cancer

Sunitinib PDGFR, VEGFR, KIT, Gastrointestinal stromal tumors, 15-34 % 7 %

FLT3, CSR, RET pancreatic neuroendocrine tumor,
renal cell cancer

Sorafenib VEGF-R, PDGFR, KIT, Hepatocellular cancer, renal cell 17-29 % 4-11"%
FLT-3, RET cancer, thyroid cancer

Axitinib VEGFR Renal cell cancer 40 % 11-13 %

Pazopanib VEGFR, PDGFR, FGFR, Renal cell cancer, soft-tissue sarcoma 36-46 % 4-7 %
KIT, Itk, Lck, c-FMS

Cediranib VEGFR None currently (being studied in 67 % 43 %

recurrent ovarian carcinoma)

Brinda BJ et al. Curr Treat Opt Cardio Med 2016; 18:33
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Nezadouci ucinky pfri lécbé bevacizumabem
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Median OS podle TK

Maximalni STK 2140 mmHg

Maximalni DTK 290 mmHg
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Rini BI, et al. J Natl Cancer Inst 2011;103:763-73
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HFS souvisi se zlepsenim PFS a OS

* Pacienti s HFS v kterékoliv fazi lécby méli signifikantné lepsi klinicky vysledek nez pacienti bez HFS s ohledem na vSechny
sledované cile

* ORR: 66.5% vs. 31.8% (P<0.0001)
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Michaelson MD, et al. ASCO Genitourinary Cancers Symposium 2011 Abstract 320






' Ovlivnéni riznych kroku v protinadorovém imunitnim 1
cyklu: rada studii probiha, ale na vysledky musime jesteé pockat

N ( .
Priming and Trafficking of T cells a
Activation to Tumors
CD28/B7.1, CD137/CD137L CX3CL1, CXCL9, CXCL10, CCL5
OX40/0X40L, CD27/CD70 q )
=) HVEM, GITR, IL-2, IL-12 )

Infiltration of T cells 9

Into Tumors
LFA1/ICAM1
Selectins

o /

Cancer Antigen

Presentation Recognition of Cancer Cellse
TNF-a, IL-1 by T Cells
IFN-a, CD40L/CD40 T-cell receptor
CDN, ATP
HMGB1, TLR
| , Killing of Cancer Cells o
Release of Cancer \ o 'FN-g, T-cell granule content
Cell Antigens
Immunogenic cell death Adapted from Chen DS, Mellman | 2013.11 —)

* Stimulatory factors

CTLA-4, cytotoxic T-lymphocyte antigen-4; PD-1, programmed death-1; PD-L1, PD ligand-1
n

DS, Mellman |. Immunity. 2013;39(1):1-10



Cile sou€asné imunoterapie

kRibas et al. Clin Cancer Res. 2012;18(2):336-41

A Suppression of T-Cell Activation in Lymph Node

T-cell activation in the lymph
node requires both immunologic
signal 1 and immunologic signal 2

DENDRITIC CELL =
LYMPH
NODE

e CcD28

,ﬁm:

CTLA-4

SUPPRESSED
T CELL

Binding of CTLA-4 by dendritic cell
ligands blocks immunologic signal 2
and therefore T-cell activation

monoklonalni protilatky zamérené na regulacni
mechanismy imunitni odpovédi

B Activation of T Cell by Antibody Blockade of CTLA-4

|

LYMPH
NODE

DENDRITIC CELL

ACTIVATED
T CELL

Ipilimumab

Antibody blockade
of CTLA4 (e.g., by ipilimumab
or tremelilumab) permits
T-cell activation
Z



A Suppression of T-Cell Activation by Tumor

Cile soucasné imunoterapie

B Activation of T Cell by Antibody Blockade of PD-1 Signaling

SUPPRESSED
T CELL

TUMOR

\A\
—_———

Binding of PD-1 by one
of its ligands blocks TCR

signaling and therefore
blocks T-cell activation.

\‘ ‘ vk.nkk_,\f‘\(l&_( o
b & ‘d éi

{

77 MHC

PD-1 ligand

TUMOR CELL

N EnglJ Med 2015, 393, 1490-2.

ACTIVATED )
T CELL /

TUMOR

Antibody blockade
of PD-1 (e.g., by
pembrolizumab or
nivolumab) or one
of its ligands permits
T-cell activation

'; PD-1 ligand

TUMOR CELL



Imunoterapie vs cilena terapie

Immunotherapy Targeted therapy

Percent alive
Percent alive

Years Years

* Imunoterapie: nizsi mira odpovedi, ale ty jsou obvykle dlouhotrvajici, coz vede
k fazi platd na konci krivky prezivani...

* Cilena terapie: rychl3, ale vétsSinou kratkodobd, odpovéd u vétsiny pacientd, na
konci OS krivky je efekt na preziti nejasny...

Ribas et al. Clin Cancer Res. 2012;18(2):336-41
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Annals of Orcology 28 (Supplement 4): iv119-n142, 2017
dot10.1093/annonc/ mdx225

CLINICAL PRACTICE GUIDELINES

J.B. A. G. Haanen', F. Carbonnel?, C. Robert®, K. M. Kerr*, S. Peters®, J. Larkin® & K. Jordan’, on behalf of
the ESMO Guidelines Committee”
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Nezadouci ucinky imunoterapie

» Kardiovaskularni NU < 1 % (vy3si v kombinaci)

* Toxicita:

* Myokarditida
Perikarditida
Arytmie
Kardiomyopatie
Zhorsena funkce LK

e Konzultace kardiologa vhodna
e U¢inné jsou kortikosteroidy a imunosupresiva



National

Comprenensive NCCN Guidelines Version 1.2020 HECH Budeines Index
NCCN Eg&ﬁg;kﬁ Management of Immune Checkpoint Inhibitor-Related Toxicities Discussion
CARDIOVASCULAR ASSESSMENT/GRADING MANAGEMENT®

ADVERSE EVENT(S)

* Immediate cardiology
consultation * Permanently discontinue immunutherapyf
+ ECG * Consider methylprednisolone pulse dosing 1 g/day for
I * Telemetry monitoring 3-5 days
: Egﬁgaarrgilttilss . Eardiac bi?lt'narkers }{creatine » Treat until igdiac Lunctian returns to baseline, then
. . inase and troponin c taper over weeks
. ﬁt‘:gﬂg?las » Inflammatory biomarkers grevere (G3) * If no improvement within 24 hours on steroids, consider
ventricular — | »ESR - Life-threatening addir:ug other potent imn_'nunosuppressive agents?
function > WEC count (G4  Infiximabh )
rConduction . Cardiac MRIP » IVIG! _
* Evaluate for other causes: » Mycophenolate!
» Viral titers * |CU-level monitoring
» Echocardiogram * Transient pacemaker in patients with arrhythmia
» Biopsy if severe symptoms




Androgendeprivacni terapie
a kardiovaskularni komplikace

Leuprolide, goserelin, triptorelin,
buserelin, histrelin

GnRH Agomsts

< GnRH Antagonists
Anterior Pituitary Degarelix

Hypothalamus ~ (GRS

© Ruey Hu 2019

CYP17 Inhibitors
Abiraterone

Testis

Adrenal Gland

Androgen Receptor

Antagonists

Enzalutamide, flutamide,
nilutamide, bicalutamide,
DHT apalutamide, darolutamide

Target genes leading to prostate

l—’ cancer progression
IS NONONORNONONOND

Prostate Cell Cytoplasm Nucleus

u JR et al. Arterioscler Thromb Vasc Biol. 2020;40:e55—e64.

Cardiovascular Mortality in Patients With
Metastatic Prostate Cancer Exposed to Androgen
Deprivation Therapy: A Population-Based Study

Giorgio (']‘mdlcrlil, 2 Maxine Sun, loana I’op a, Jon: 1‘; Schiffmann,
Vincent Trudeau,’ Shahrokh F. Shariat,> Quoc- I)len Trinh,* Markus Graefen,

) .2
Hugues Widmer,® Fred Saad,® Alberto Bricanti,” Francesco Montorsi,
o te]
. R
Pierre 1. Karakiewicz ™

Prostate Cancer and Prostatic Diseases
https://doi.org/10.1038/s41391-020-00275-3

ARTICLE

i@

Clinical Research

Abiraterone and enzalutamide had different adverse effects on the
cardiovascular system: a systematic review with pairwise and
network meta-analyses

Hsiang Ying Lee (3"** - Hsiao-Ling Chen* - Jeremy Yuen-Chun Teoh (3° - Tun-Chieh Chen® - Shao-Yuan Hao®* -
Hsin-Yi Tsai® - Wei-Hsuan Huang®* - Yung-Shun Juan™ - Hao-Min Cheng”®? - Hsiu-Mei Chang®*




KV ischemické prihody po chirurgické kastraci
vs LHRH terapie

* LHRH nezvysuje riziko KV mortality ve srovnani s chirurgickou kastraci

* Orchiektomie souvisi s vyssim poctem KV ischemickych prihod

u starsich nemocnych a u pacienttd s KV anamnézou v prvnich 1,5
letech ADT

VOLUME 35 - NUMBER 32 - NOVEMBER 10, 2017 /m

Chedcktfor |
JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT IEZEN

Risk of Cardiovascular Ischemic Events After Surgical
Castration and Gonadotropin-Releasing Hormone Agonist
Therapy for Prostate Cancer: A Nationwide Cohort Study

Dong-Yi Chen, Lai-Chu See, Jia-Rou Liu, Cheng-Keng Chuang, See-Tong Pang, I- Chang Hsieh, Ming-Shien Wen,
Tien-Hsing Chen, Yung-Chang Lin, Chuang-Chi Liaw, Cheng-Lung Hsu, John Wen-Cheng Chang, Chang-Fu
Kuo, and Wen-Kuan Huang




ARTA v lécbé karcinomu prostaty

Prostate Cancer and Prostatic Diseases
https://doi.org/10.1038/541391-020-00275-3

ARTICLE
Clinical Research

Abiraterone and enzalutamide had different adverse effects on the
cardiovascular system: a systematic review with pairwise and
network meta-analyses

Hsiang Ying Lee (9"%? . Hsiao-Ling Chen* - Jeremy Yuen-Chun Teoh (®° - Tun-Chieh Chen® - Shao-Yuan Hao® -
Hsin-Yi Tsai® - Wei-Hsuan Huang® - Yung-Shun Juan'? - Hao-Min Cheng’®?® - Hsiu-Mei Chang(®*




@ Furopean Heart Jourral (2014) 37, 27682801 ESC CPG POSITION PAPER
. doc 10109 surheartjishw 11
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2016 ESC Position Paper on cancer treatments
and cardiovascular toxicity developed under the
auspices of the ESC Committee for Practice
Guidelines

The Task Force for cancer treatments and cardiovascular toxicity of
the European Society of Cardiology (ESC)

Authors/Task Force Members: Jose Luis Zamorano® (Chairperson) (Spain),
Patrizio Lancellotti* (Co-Chairperson) (Belgium), Daniel Rodriguez Munoz (Spain),
Yictor Aboyans (France), Riccardo Asteggiano (ltaly), Maurizio Galderisi (ltaly),
Gilbert Habib (France), Daniel ). Lenihan' (USA), Gregory Y. H. Lip (UK),
Alexander R. Lyon (UK), Teresa Lopez Fernandez (Spain), Dania Mohty (France),
Massimo F. Piepoli (Italy), Juan Tamargo (Spain), Adam Torbicki (Poland), and
Thomas M. Suter (Switzerland)




Potenfial use of cardichoddc agent=

Pt

Careful cardiac exam, ECG,
bazeline LVEFS, cardiac
biomarkers®, lipid panel

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

!

-

T E—
ESMO recommendations 2020

o N vy ey
[ LVEF =40% [ LVEF =40% to <50% J LVEF =50% J
: — ¢ Y
Cardioprotective therapy: Consider altarnative Start cancer
consider first-line cancer non-cardiotoic treatments treatment
therapy with cardio- ?
oncology input and/or Cardioprotective
non-cardiotoxic second-ling th s
cancer treatments® E
. P N g ot
Yes No Periodic cardiac asssssment,
manitor LVEF, cardiac
biomarkers
y v y y
g tic HF Absolute LVEF Absolute LVEF decrease Absolute LVEF decreases
ymptomatic decrease of »20% >10% to <50% <10% to >50%
| | Cardioprotective therapy
v A
Temporary cancer Continue cancer
treatment withholding treatment
N o /
y Persistent LVEF retum
reduced LVEF o baseling

Management of cardiac disease in cancer patients throughout oncological

treatment: ESMO consensus recommendations

G. Curiglianoui, D. Lenihansi, M. Fradley“, S. Ganatras, A. Baracb, A. Blaes?, 1. Herrmanns, C. Porterg, A. R. L\,ronm,
P. Lancellotti'®, A. Patel™, J. DeCara®’, J. Mitchell™, E. Harrison™", J. Moslehi'®, R. Witteles'’, M. G. Calabro™, R. Orecchia’,
E. de Azambuja”, J. L Zamorano®®, R. Krone™, Z. lakobishvili*%, J. Carver™, 5. Armenian®’, B. K\,rzs, D. Cardinale®®,

C. M. Cipolla®, 5. Dent®® & K. Jordan®®, on behalf of the ESMO Guidelines Committee”




Kteri nemocni maji zvysené riziko kardiovaskularni dysfunkce?
Doporuceni 1
Diagndza Zacatek Konec
rakoviny terapie terapie
Existuji preventivni Jak minimalizovat Jaky monitorink Jaky je optimalni
opatreni, ktera potencionalni riziko provadét v prabéhu follow-up po
mohou riziko snizit? kardiotoxicity? terapie? skonceni terapie?
Doporuceni 2 Doporuceni 3 Doporuceni 4 Doporuceni 5

SH. Armenian et al. JCO 2017, 35, 893-911.
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Moderni techniky
VS rozsirené ozarovaci pole v minulosti

TN TN\ T —

Patent 1

MaraldoM et al. Ann Oncol2013; 24: 2113-8



Celozivotni narust rizika u pacientu
s Hodgkinovym lymfomem IéCenych radioterapii

VMAT PT

Risk estimates (%)
Cardiac 1.0 (0.2-2.7) 1.1 (0.3-2.1) 0.9 (0.1-1.9) 29 (2.2-34)
mortality
(CMart)
Cardiac 1.3 (0.5-7.1) 1.3 (0.6-4.0) 1.1 (0.5-3.3) 8.6 (4.6-14.3)
morbidity
(CMorb)
Myocardial 5.5 (0.7-30.1) 59 (1.1-23.8) 4.7 (0.4-20.4) 19.8 (6.9-37.7)
infarction (MI)
Valvular disease 0 (0-02) 0 (0) 0 (0) 0.4  (0-3.7)
(VD)
Radiation- 44 (24-97) 6.0 (3.1-11.4) 33 (14-9.7) 105 (6.3-15.1)
induced lung
cancer (LC)
Radiation- 3.7 (0.2-11.8) 8.0 (0.6-13.4) 1.4 (0-8.1) 23.0 (7.5-34.5)
induced breast
cancer (BC)

Life years lost (LYL)

Total LYL

0.9 (0.2-1.6) L1 (0.2-2.3) 0.7 (0.1-1.6)

et al. Ann Oncol2013; 24: 2113-8



Petersen

Dechem fizena radioterapie

PM et al. Acta Oncol2015; 54: 60-6



Davkové charakteristiky pri volném dychani
a pri hlubokém nadechu

Target
PTV volume (cm?) 1108 (132, 1877) 945 (131, 1049) 62 (—361, 634) 0.07
CTV volume (cm?) 213 (21, 511) 198 (14, 561) 3 (—126, 209) 0.60
PTV V., (%) 94 (61, 98) 93 (78-97) I (—18, 7.4) 0.12
Lung

Lung volume (cm?) (1908, 5228) (33901, 8776) —2300 (—5272, —1003)
Mean lung dose (Gy) (0.95, 18.9) (1.0, 12.5) 2.0 (—0.08, 6.4)
LungV, . (%) (0, 46) (0, 32) 5.3 (—1,17)
Heart -
Mean heart dose (Gy) (0.12, 23) (0,10, 17) 1.4 (0, 8.6)
Heart V. (%) (0.00, 76) (0.00, 66) 6.3 (-2.1, 32)
HcarthG;_ (%) (0.00, 35) (0.00, 27) 0.8 (=7,10)
Mean aortic valves dose (Gy) (0.23, 31) (0,20, 31) 1.9 (—1.8, 14)
Mean mitral valve dose (Gy) (0.12, 30) (0.10, 29) 0.58 (—1.3,164)
Mean tricuspid valves dose (Gy) (0.11, 30) (0,10, 30) 0.43 (—4.6, 200
Mean pulmonic valves dose (Gy) (0.26, 32) (0.23, 32) 1.4 (—=1.9, 21)
Mean LAD dose (Gy) (0.10, 29) (0.09, 27) 0.80 (—=1.5, 14)
Mean LMA dose (Gy) (0.25, 32) (0.20, 32) 3.0 (=11, 21)
Mean LC dose (Gy) (0.18, 31) (0.15, 31) 0.40 (—4.0, 25)
Mean RCA dose (Gy) (0.16, 31) (0.01, 32) 0.29 (—17, 24)
Breast
Mean dose right breast (Gy) 5.0 (0.11, 15) 6.4 (0.074, 13) 0.00 (—4.8,2.2)
Mean dose left breast (Gy) 3.7 (0.11, 15} 3.2 (0.090, 13) 0.01 {—3.0, 6.8)

k Petersen PM et al. Acta Oncol2015; 54: 60-6




Dopad chemoterapie na KV systém
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SsEC. Lancet Oncol 2010; 11: 193-203



Priciny KV komplikaci u nemocnych lé¢enych
systémovou terapii

ONCOLOGY LETTERS 11: 939-944, 2016

Risk factors of atherosclerosis during systemic therapy
targeting vascular endothelial growth factor
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Priciny KV komplikaci u nemocnych lé¢enych
systémovou terapii

e Zmény v tloustce IMT
 Arterialni hypertenze

e Zmeéeny na SPECT?

Studentova et al, 2016
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A Prevalence of major cardio- B Systolic function in testicular cancer C
vascular risk factors in testicular survivors and controls assessed by global
cancer survivors and controls longitudinal strain and left ventricle
ejection fraction
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Vliv chemoterapie na kardiovaskularni aparat
— 30leté sledovani po |écbe testikularnich nadoru

Diastolic function in testicular cancer
survivors and controls assessed by E/e’
and prevalence of heart failure with
preserved ejection fraction




Pozdni komplikace |éCby testikularnich nadoru

* Sekundarni malignity (leukémie, solidni nadory)

e Kardiovaskularni toxicita (1,4-7,1x)
AP, IM, nahlé umrti
e Kardiovaskularni morbidita (4,5 a 2,8x )

Fung C, Fossa SD, Milano MT, . Cardiovascular disease mortality after chemotherapy or surgery for testicular nonseminoma: a population-based study. J Clin Oncol 2017; 35: 1211-1222.
Haugnes HS, Wethal T, Aass N, . Cardiovascular risk factors and morbidity in long-term survivors of testicular cancer: a 20-year follow-up study. J Clin Oncol 2010;28:4649-4657.

Huddart RA, Norman A, Shahidi M, . Cardiovascular disease as a long-term complication of treatment for testicular cancer. J Clin Oncol 2003;21:1513-1523. Meinardi MT, Gietema JA, van der
Graaf WT, . Cardiovascular morbidity in long-term survivors of metastatic testicular cancer. J Clin Oncol 2000;18
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