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Co muze nekardiologicka
lécba zpusobit?

zmény krevniho tlaku
poruchu myokardidlni funkce
poskozeni perikardu
poskozeni korondrnich tepen
poruchy srdecniho rytmu
poruchy koagulace



O cem budeme dnes hovorit?

Anorektika

Protinddorova chemoterapie
Léky ovlivaujici QT interval
Serotoninovy syndrom
Coxiby



REALITA!

Ménime sny ve skutecnost
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Anorektika

Centralni pusobeni

Katecholaminergni - indukuji syntézu a uvolnéni
KA, hlavné dopaminu- phentermin (Adipex) +
topiramat

Serotoninergni - uvolfiuji a inhibuji zpétné
vychytavani sertoninu -

PAH!Il a chlopenni
vady

Lorcaserin - selektivni agonista 5-HT2C
receptord



Anorektika

Centralni pusobeni

SRNI - inhibuji zpétné vychytavani serot + noradr ale
nezvysuji jejich uvoliovani - IM a CMP
Bupropion je selektivni inhibitor neurondlniho zpétného
vychytdvdni noradr a dopaminu. Zvysuje jejich
koncentraci v CNS

Naltrexone je antagonista y opoidnich receptord
(MOR), k opoidnich (KOR) a méné & opoidnich
receptort (DOR)

Periferni pusobeni

Ireverzibilni vazba lipdzy v GIT - orlistat



Effect of Sibutramine on Cardiovascular Outcomes

in Overweight and Obese Subjects
|
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Mean Systolic Blood Pressure (mm Hg)

Subgroup Sibutramine Placebo Hazard Ratio (95% CI) PValue
no.ftotal no. (%)
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CONCLUSIONS
Subjects with preexisting cardiovascular conditions who were receiving long-term

sibutramine treatment had an increased risk of nonfatal myocardial infarction and

nonfatal stroke but not of cardiovascular death or death from any cause. (Funded by
Abbott; ClinicalTrials.gov number, NCT00234832.)




Etiopatogeneze kardiotoxicity

primy cytotoxicky vliv
koagulace, anemie, malnutrice
sepse

hyperviskozni stavy

volumova zatéz

multiorganové selhani

davka leku

véek do 3 a nad 65 let

Elbl L. Kardiotoxicita nadorové 1é¢by. Postgrad Med 2011



Prehled kardiotoxicity dle typu poskozeni

- Destrukce buriky * Poskozeni bunky
» Typicky histologicky - Neni typicky
Efle,z { istologicka histolog?ckyynélez
asifikace) - Toxicita neni zavisla
+ Toxicita zavisla na na podané KD
podane KD

* Ustupuje 3-4 T po

* Permanentni a preruseni terapie

progredujici

poskozeni, rekurence + Zpravidla reverzibilni
s dlouhodobym poskozeni (nejsou
odstupem po uplna data)

opakovanych stresech

Trastuzumab je rekombinantni humanizovana monoklonalni protilatka IgGl1,
ktera se selektivné vaze na extracelularni doménu receptoru 2 pro lidsky

epidermalni rustovy faktor (HER2). Elbl L. EuroEcho 2015
. EuroeCcno



Diagnostika a sledovani kardiotoxicity

Metoda Limitace

Maly KINICKY GOpad

_— -

Imunoscintigrafie

Zatézove testy

Elbl L. Kardiotoxicita nadorové 1é¢by. Postgrad Med 2011



Expert consensus for multimodality imaging evaluation of adult patients
during and after cancer therapy: a report fromthe American Society of
Echocardiography and the European Association of Cardiovascular
Imaging

1.Pokles EFLK > 10% pod hodnotu
EF 53%

2 .Potvrzeni tohoto poklesu
opakovanym mérenim v odstupu
2-3 tydnu

European Heart Journal — Cardiovascular Imaging (2014) 15, 1063-1093



Expert consensus for multimodality imaging evaluation of adult patients
during and after cancer therapy: a report fromthe American Society of
Echocardiography and the European Association of Cardiovascular
Imaging

3. Pokles EFLK musi byt dale kategorizovan:

- REVERSIBILNI: zména je < 5% ve srovndni
se vstupni hodnotou EF pred lécbou

. CASTECNE REVERSIBILNI: zlepsi se >
10% oproti maximdlnimu poklesu, ale zustava
> 5% pod vstupni hodnotou EF

+ IREVERSIBILNI: EF zlepSena < 10% ale
zustava > 5% pod vstupni hodnotou EF pred
zahajeni terapie

- NEDETERMINOVANY: neni mozné provést
opakovana méreni

European Heart Journal — Cardiovascular Imaging (2014) 15, 1063-1093



Laborator a biomarkery
Zdkladni biochemie + KO
NT-pro BNP & BNP
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structural (bound) form and in a free cytosolic pool. Cardiac troponins are released
from myocytes as complexes or as free protein as indicated on the right.



Kardialni lécebné a preventivni postupy
u chemoterapie

'// Risk factors

Coronary artery disease (CAD)
Ml history

Hypertension

Diabetes mellitus
Hyperlipidemia

Smoking

Obesity

Sedentary lifestyle

Family history of premature CAD
Stroke/TIA history
Thromboembolism history
Raynaud’s history
Concomitant or prior radiation
therapy

( \

— { Define Cardiovascular risk | «=—»

!

Cancer therapy with
vasotoxicity potential* J

!

Yearly HPI and physical

|

Signs or symptoms
of cardiovascular disease?

Yes

Assess and optimize
modifiable cardiovascular risk factors

Drugs with persistent vascular risk

- ABI yearly (part of physical exam)
- Carotid U/S every 2 years
- Cardiac tests (see Figure 2)

Radiation therapy (RT)
(based on vascular territory exposure)

- ABI yearly (abdomen/pelvis/lower extremity)
- Carotid U/S every 2 years (head/neck)
- Cardiac tests (chest, see Figure 2)

+

[ Coronary

angiography

‘

Coronary artery
| disease

5-FU/capecitabine
Paclitaxel
Cisplatin
VEGF inhibitors
Erlotinib/Nilotinib/Ponatinib

—3 !

Carotid US +/- MRA
Cerebral MRA \

- }

| w/distal run-off
- -

— .
Cerebrovascular
disease

Nilotinib Nilotinib
Ponatinib Ponatinib

Peripheral

* Vasotoxic drugs by vascular territories
(in bold drugs with persistent risk even after therapy)

( CT aortography J

| arterial disease
N s

] L

Ultrasound, |
venogram

Thromboembolic
‘ disease

Thalidomide
Lenalidomide
Cisplatin
Erlotinib
Nilotinib/Ponatinib

Circulation. 2016;133:1272-1289




Kardioprotektivni l[atky a postupy pouzité k redukci kardiotoxicity antracyklinG

Latka
Dexrazoxan
N-acetylcystein
Vitamin E
Koenzym Q10
Karnitin
Probucol
Trimetazidin

Amifostin
Carvedilol
Vitaminy Aa C
Selen
Glutathion
Inhibitory ACE
Fyzicka zatéz

Charakteristika

Chelatacni latka

Mukolytikum

Vitamin

Dietni soucast

Dietni soucast

Hypolipidemikum

1. Vyuziti energetického substratu
myocytu

2. Snizeni intracelularni aciddzy

3. Snizeni Ca overloadu

Cytoprotektivni latka

B-blokator

Dietni soucast

Stopovy prvek

Tripeptid

Blokator osy RAAS

Aerobni trénink

Mechanismus

Prevence vzniku volnych kyslikovych radikalu
Antioxidacni

Antioxidacni

Antioxidacni

Antioxidacni

Antioxidacni

Metabolismus a stabilita myocytu

Scavenger volnych radikald

Prevence tvorby volnych kyslikovych radikald
Antioxidacni

Antioxidacni

Antioxidant

Snizeni afterloadu

Ovlivnéni:

1. hemodynamiky

2. metabolismu

3. antioxidacni aktivity

Elbl L. Kardiotoxicita nadorové 1é¢by. Postgrad Med 2011






QTc = QT/VRR

P

AN Adult Males Adult Females

] > ( c “AS( :
PR interval |<_>| Normal 430 ms 450 ms

|«<— QRs interval Borderline 431 -450 451-470

Prolonged 450
QT interval

1Action potential | |
duration, EADs, Torsades de
Theterogeneity of prolongation pointes
repolarization degenerating to VF




Riziko arytmii

PROLONGED
ACTION
POTENTIAL
DURATION

PROLONGED QT INTERVAI

——

Opie 2004

antipsychotika (thioridazin, droperidol,
haloperidol®, sertindol*)
antihistaminika (terfenadin)

ATB (erythromycin®, clarithromycin®,
sparfloxacin)

antimykotika (ketokonazol¥,
flukonazol*)

prokinetika (cisaprid)
imunosupresiva (tacrolimus®)
antagonisté serotoninu (ketanserin)

jiné skupiny léku (papaverin®)



Rizika ATB u arytmii

Table 1 Therapeutic serum drug level compared with concentrations required for HERG blockade (IC50), in vitro APD prolongation and QTc interval
changes among healthy volunteers

Free Cmax (uM) IKr IC50 (uM) A APD% A QTc at therapeutic dose

Fluoroguinolones
Sparfloxacin 1.2-2.3

Moxifloxacin 3.9-7.6 ) 6-15

Levofloxacin 15.5-19.2 Oral: O
IV: 12.6 ms
Ciprofloxacin 6-9.4 0

Macrolides
Erythromycin 0.61-1.39 (oral) 9.8 (IV) 77.6 Oral: 10-13.8
58 IV: 42-46
Clarithromycin 0.9-1.3 393 30 16 3-11
300 45
Azithromycin 0.3-0.4 1091 300 46 0 ms

IC50: Drug concentration required for 50% blockade of the lkr current. APD90: Action potential prolongation at 90% repolarization. AQTc: QTC interval
prolongation after drug use.

ATB skupina A QTc

Fluoroginolony  0-20

Macrolidy 0-46 Cardiovasc Therap 2014:32: 19-25




Serotoninovy syndrom

Agitation Diaphoresis
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Broken Heart Syndrom

Venlafaxine (serotonin-norepinephrine reuptake inhibitor )




Leave your octopus in its takotsubo!

S N o e ;myocardial stunning
/,héart failure X
~angina a
Y/ cofonsry spasm 80% are women
Neurogenic = arrhytmias,
——stress cardiomyopathy,...

sympathetic
nNervous sys\tem

¢

left _—
ventricle
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Nekardialni l1éky zpusobujici takotsubo KM

Lék Davka Aplikace |Indikace
fluorouracil 375- V. kolorektdlni Ca
750mg/d
combretastatin |45 mg/m2 |i.v. anaplast. Ca
thyreoidey
pazopamid 800 mg per os Ca ledvin
anagrelid 1,5 mg/d per os essent.trombocy
Topenie
levothyroxin 200 mg per os thyreopatie
nortryptilin 1000 mg per os psychiatrie
venlafaxin 75 mg per os antidepresivum




Coxiby a KV riziko

Mechanismus pusobeni neselektivnich nesteroidnich
antiflogistik a koxibu

— COOH
kyselina arachidonova m/
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ochrana Zaludecni sliznice rendlni Géinky bolest, zanét, horeéka
antiagregace
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m  Celecoxib 400 mg 2x denné
celecoxib 200 mg 2x denné
placebo

odhadnuta pravdépodobnost
slozeného cile

1 1
18 24
meésice po prvni davce

\\_

Graf 3 Kaplanova-Meierova kiivka nzika sloZzeného pnmarniho cile umrti z KV pficin, infarktu
myokardu, cévni mozkove prihody nebo srdec¢niho selhani u nemocnych, ktefi dostavali celecoxib

(2x 200 mg nebo 2x 400 mg), nebo piacebo ve studii APC (podie [41]- Solomon, 2005)




rofecoxib

placebo
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Graf 4 Kaplanova-Meierova kitvka kumulativniho vyskytu potvrzenych zavaznych trombotic-
kych komplikaci po rofecoxibu a placebu ve studii APPROVe (podle [4] - Bresalier, 2005)
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