Lécba srdecniho selhani
digitalis a inotropni latky
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Actino-myosinova interakce
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William Withering

AN

ACCOUNT OF THE FOXGLOVE,
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Some of its Medical Uses:
with
PRACTICAL REMARKS ON DROPSY.
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By
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Physician to the General Hospital at Birmingham.

nonumaque prematur in annum.

Horace.

BIRMINGHAM: PRINTED BY M. SWINNEY:;
FOR C.G.J. AND J. ROBINSON, PATERNOSTER ROW, LONDON.
MDCCLXXXV

Birmingham, England:M.Swinney, 1785: X, V.



A Fond Farewell to the Foxglove?
The Decline in the Use of Digitalis

Weisse AB. Journal of Cardiac Failure 2010; 16: 45-47
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Definitive 39 (89) 5 44
cardiac
5959

Were such data presented in an article submitted to
any modern journal, they would no doubt be
immediately rejected. What did Withering know
about a randomized, prospective, double blind study
to determine therapeutic efficacy? Fortunately for
millions of patients over the last 200 years, this
was no impediment to his wonderful contribution.
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Srdecni glykosidy ucinky
INOTROPIC, VAGAL AND SYMPATHETIC EFFECTS
OF DIGOXIN
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Farmakokinetika
digoxinu

60 - 75% absorbovano z GIT
t+ 1/2 = 36 hodin
75% renadlni eliminace (6F i TEx)

therap.plazm.[0,5-0,9 ng/ml=0,6-1,1
nmol/L]
vazba na albumin 20 - 40 %

metabolizovan < 20%



Znamky intoxikace

digoxinem
GIT
- anorexie, nhausea, zvracent,
prujem
CNS

- Unava, deprese, zluté vidéni
SRDECNI
- arytmie




Arytmie pri léecbé
digoxinem

KES (bigeminie)
sinova tachykardie s blokadou

AV junkcni tachykardie
SA i AV blokddy (SAB,AVB)



Rizikove stavy pri lecbé
digoxinem

st.p. IM

thyreopatie

hypoxemie (plicni onem.)

lék.interakce (CAA, ATB )

vyssSi vék ( nizsi 6F a sval .hmota)

zmeny koncentrace K a Ca

jiné - obezita, ren.selhani

)




DIG

The Digitalis Investigation Group

The effect of digoxin on mortality
and morbidity in patients with
heart failure

N.Eng.].Med.1997, 336:525-533



DIG : Cil studie

Urcit vliv digoxinu ha
dmrtnost a hospitalisace
u nemocnych se
srdecnim selhanim a
sinusovym rytmem

NEJM 1997



DIG

50 i r
< Celkova
; 40 n -
2 p =0.80 mortalita
£t 30 -
) — =Placebo
S . .
w 20 - —— Digoxin
>
2 P
3 10 n 7
o -~
0 T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 48 52
meésice
5E 50
- 8= _
(] —
Mortalita a $840  p <0.001 e
© -
- - x 0 =
hospitalisace g8 30 T
c (7)) /&
o % 20 - /’
pl’O @ 3 7
~ e + ’§ 10 1 7/
zhorseni Et /
LV r ﬁ 0 T T T T T T T T T T T T 1
srdecniho 0 4 8 12 16 20 24 28 32 36 40 44 48 52

selhani

meésice

— -Placebo
—— Digoxin




Mortality, Rate %

All-Cause Mortality Rates by Serum Digoxin
Concentration Groups

100 4 | Digoxin group
90 - ® Crude mortality rate
— Risk adjusted moriality rate
80 1 | Placebo group
70 —— Mortality rate
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Serum Digoxin Concentration, ng/mL



Indikace digoxinu

lek 3.volby ( po ACE-I/ARB , BB
ev.diu) u symptomatickych nemocnych

[0,5- 0,9 ng/ml = 0,6-1,1 nmol/L]
fi.si. s rychlou odp.komor
kardiomegalie

cval



Vesnarinope
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Inotropic mechanism

Drugs

Na-K -ATPase inhibition

Digoxin

Beta-1-adrenoceptor stimulation

Dobutamine, dopamine

Phosphodiesterase I1I inhibition

Enoximone, milrinone

Calcium sensitization

Levosimendan

Na-K-ATPase inhibition plus
SERCA activation

Istaroxime

Acto-myosin cross-bridge
activation

Omecamtiv mecarbil

SERCA activation Gene transfer
SERCA activation plus Nitroxyl donor; CXL-1020
vasodilation

Ryanodine receptor stabilization

Ryanodine r. stabilizer; S44121

Energetic modulation

Etomoxir, pyruvate



The cardiovascular effects of the
continuous infusion of dobutamine in
patients with severe cardiac failure

1
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Circulation 1977, 56:468-472



Long-term hemodynamic effects of
prenalterol in patients with severe CHF

Prenalterol SwWi Placebo

g-m/m

Prenalterol

20 *m¥4
P o e

0 W M 6M 0 w M 6M
lp<001-t—ns A—nps — L— ns —— ns —'p<0,05-~
JE—

The results indicate that prenalterol is not an
effective drug for the treatment of patients with
heart failure, because its effects are not
sustained during long-term adminisdirashi 0984 ;69, 298-305



Katecholaminy

Stav

Oligourie
Hypotenze

Hypotenze Dobutamin

+ [OCcI
Sokovy
stav

Davka

2-5-20
ug/kg/min

Latka

Dopamin

1-20
ug/kg/min

Noradrenalin 0,01-0,1
ug/kg/min

Poznamka

a,pB st.,
inotrop



Enoximone/Metoprolol - NYHA IV

PROMISE - NYHA IV - PLACEBO - P=.03
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CONSENSUS - NYHA IV - ENALAPRIL - P=.01

TIME (YRS)
3 o

J Am Coll Cardiol 1998;31:1336-40)




OPTIME CHF

951 pts s TKs > 80 mmHg a TF < 110/min
diuretika ACE-I, betabl., digitalis povoleny

251
20,6

20"

151

nem. 60 dni FiSi Kom. Slehani
Mortalita mortalita Tach. lecby

VS placebQAMA 2002;287:1541-7



Inhibitory PDE III

Stav Latka Davka
Selhani Milrinon 0,5-1
dobutaminu ug/kg/min
Selhani Amrinon 5-10
dobutaminu ug/kg/min
Selhani Enoximon 12-75
dobutaminu ug/kg/min

Podavani inhibitorti fosfodiesterazy nema priikaz na snizeni mortality
(11b).



Troponin T

(A) Actin  Tropomyesin Troponin |

Thin filament

Thick filament

Troponin C
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Studie s levosemindanem
Mortality Comparison - 31 Days

S?Udy Favors Levosimendan
LIDO (N = 203) —
CASINO (N = 200) . * .

SURVIVE (N = 1327)

SURVIVE, LIDO, CASINO (N = 1730) P=0.032

0.5 2



Pravdépodobnost preziti
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Klinicka kriteria urcujici odpovéd na
levosimendan u ASS

Responderi Non responderi
ADCHSS NYHA IIT/IV ASS de novo a ESHD
ICHS etiol DKM
sTK > 100 sTK < 100
Bez hypotenziv a S hypotenzivy a
arytmogennich |ék arytmogennimi léky
BNP > 50%¥ /< 700 BNP <« 50%¥ /> 700
pg/ml pri propusténi pg/ml pri propusténi
Rychli acetylatori Pomali acetylatori

(geneticky podminéné)  (geneticky podminéné)
Parissis J.T et al. Am J Cardiol do1:101016/j.amjcard.2006.10.00"
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Istaroxim

Istaroxim inhibuje aktivitu Na-K ATPasy a soucasné stimuluje SR
Ca ATPase (SERCA) isoform 2a (SERCA2a).

hemodynamika u psu preziti u kfecku
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HORIZON-HF

Hemodynamic, Echocardiographic, and Neurohormonal Effects of
[staroxime,a Novel Intravenous Inotropic and Lusitropic Agent

Mean 95% Confidence Interval
LVEF (%)
0.50 pgkg/min
1.00 pg/kg/min
1.50 pg/kg/min
Placebo

) L

[(SRAERY N
o W

LVESV (ml)
0.50 ng/kg/min  -5.¢
1.00 pg/kg/min -15.8 -24.2

1.50 pg/kg/min  -5.7
Placebo

LVEDV (ml)
0.50 nglkg/min 2.
1.00 pg'kg/min 6.4
1.50 pg/kg/min -14.°
Placebo

Change from Baseline to Hour 6

In patients hospitalized with HF, istaroxime improved PCWP and
possibly diastolic function. In contrast to available inotropes,
istaroxime increased SBP and decreased HRJ Am Coll Cardiol 2008;51:2276-85



Omecamtiv mecarbil
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The effects of the cardiac myosin activator,
omecamtiv mecarbil, on cardiac function in
systolic heart failure:

Interpretation Omecamtiv mecarbil improved cardiac
function in patients with heart failure caused by left
ventricular dysfunction and could be the first in class of

a new therapeutic agent Lancet 2011; 378: 676-83



Indikace inotropik

1.Hemodynamické zhorseni s nizkym MO (pr. CI pod
2 1/min/m2) a zvyseni plniciho tlaku LK ¢i PK (pr.
PCWP nad 18-20 mmHg a RAP nad10-12 mmHg)

2. Optimalni farmakologicka 1é€ba, véetné inhibitord
RAA, diuretik event. s nitraty

3. Kriticky nemocny na podkladé abnormalni
hemodynamiky a:

a. Zavazna limitace zdtéze

b. Prevodnéni s rezistenci na diuretika

c. Rendlni i hepatdlni postizeni ( zvySeni krea, urea,
JT, bili apod.)



Using IV inotropes is still controversial
among doctors because they increase
your risk of death. However, if a CHFer
suffers severe symptoms that standard
drugs don't help, he might want inotropes
anyway. Keep in mind that using IV
inotropes will probably shorten your life.
On the other hand, they may greatly
improve your quality of life, even if only
for a short while. It's your body, your
life, and your call.

chfpatients.com



Study Inotropic Result

Xamoterol Xamoterol Increase mortal
Enoximone Enoximone Increase mortal
PROMISE Milrinone Increase mortal
PROFILE Flosequinan Increase mortal
OPTIME-CHF Milrinone Increase mortal
VEST | Vesnarinone Increase mortal
VEST | vesnarinone Increase mortal
PICO Pimobendan Increase mortal
PRIME 2 Ibopamine Increase mortal

SURVIVE/REVIVE

Levosimendan

Neutral effects
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