LANDIOLOL

NOVY L.V. BETABLOKATOR PRO
INTENZIVNI PECI A URGENTNI
MEDICINU

MUDr. Roman Skulec, Ph.D.

W Klinika anesteziologie, perioperaéni a intenzivni mediciny, Masarykova nemocnice v Usti nad
Labem, Univerzita J. E. Purkyné v Usti nad Labem

M Zdravotnicka zachranna sluzba Stfedoceského kraje

M Klinika anesteziologie, resuscitace a intenzivni mediciny, UK v Praze, LFHK, FN Hradec Kralové



KONFLIKT ZAJIMU

W aktudlni pfednaska na CSIM 2018



CASE 1

M 66leta zena, intraabdominalni katastrofa, peritonitida,
septicky sok, po obvyklé stabilizaci

B HR 124/min, TK 115/65, EF LK 75%, C.l. 3,6 |/min/m?,
NAD 0,35 pg/kg/min

H titrace landiololu i.v. 1-40 pg/kg/min, 1/20 min
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B HR 83/min, TK 122/68, EF LK 65%, C.I. 3,3 |/min/m?,
NAD 0,15 pg/kg/min



LANDIOLOL (raPIBLOC")

M ultrakratce pusobici i.v. kardioselektivni
B,-blokator

B 6/2016 registrovan ve 24 zemich v
Evropeée

H letité zkusenosti v Japonsku

=Ch I[]Sche

H 300 nebo 600 mg prasek



LANDIOLOL (Rapibloc)

B 100 pg/kg za 1 min s naslednou inf. 10-40 (80) pug/kg/min

M Ize bez bolusového uvodu (hranicni TK, vazopresoricka
podpora)

B u sepse 1 -40 pg/kg/min

B u systolické dysfunkce LK (LVEF <40%, Cl <2,5 |/min/m?2,
NYHA 3-4) 1 - 10 pg/kg/min



FARMAKODYNAMIKA

B vysoce selektivni (B,/ B, 225/1)
H negativné chronotropni a dromotropni

M signif. pokles TF béhem 1-6 min, udrzovan kont. infuzi,
odezneéni ucinku 5-10 min po vysazeni

B nevede ke vzniku tolerance

M antiarytmicky, antiischemicky, antihypertenzni
protizanétlivy, antioxidacni efekt



FARMAKOKINETIKA

M linearni vztah davka — plasmaticka koncentrace

H vylucovan ledvinami

M po bolusovem podani C,,, za 1,8-3 min, t,,, cca 3,5 min
M pri kont. infuzi C__, za 25-90 min, , t,/, cca 4,5 min

M bez rozdili mezi Japonci a kavkazskou populaci

M obvyklé interakce



FARMAKOKINETIKA

Table 1 Landiolol pharmacokinetics

Pharmacokinetic Japanese Caucasian
parameters population’ population®?®

CL (mL/kg-min) 41.8 52.8
VD (mL/kg) 2412 366
t1,2 (Min) 3.96 4.52
Cmax (Mcg/mL) 1.01 0.98

CL, clearance; VD, volume of distribution.




LANDIOLOL versus ESMOLOL

landiolol esmolol

B: selektivita *

t1/2

negativné chronotropni
negativneé inotropni
tolerance

* ¥ ¥ ¥ ¥

antihypertenzni efekt



INDIKACE A KIND

M pro lécbu supraventrikularni tachykardie a pro rychlou
kontrolu komorové frekvence u pacientu s fibrilaci sini
nebo sinovym flutterem v perioperacnim a pooperacnim
stavu nebo za jinych okolnosti, kdy je zadouci
kratkodoba kontrola komorové frekvence

B nekompenzacni sinusova tachykardie, pokud podle
usudku lékare vyzaduje specifickou intervenci

M neni urcen k lécbe hypertenze a ke chronickemu pouziti

B obvyklé kontraindikace betablokatoru



KLINICKE STUDIE

M akutni kontrola frekvence u tachyfibrilace sini u
srdecniho selhani a POAF

Bl farmakologicka kardioverze u POAF

H prevence POAF

M prevence nezadoucich ucinkl invazivnich procedur

M landiolol u sepse
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AKUTNI KONTROLA FREKVENCE FIS

ESC 2016

Akutni kontrola frekvence u FS

v

EFLK < 40 % nebo znamky
méstnavého srdeéniho selhani

.

EFLK = 40 %

!

Nejmensi davka beta-blokatoru
k dosazeni kontroly frekvence

Amiodaron je volbou u pacientd
s hemodynamickou nestabilitou nebo
vyraznym poklesem EFLK
Inicidlni cilova hodnota klidové srdecni
frekvence < 110 tepl/min

L

'

Beta-blokator nebo diltiazem
nebo verapamil

Ovérte farmakologickou anamnézu
s cilem vyhnout se soub&inému
podavani
Inicidlni cilova hodnota klidove srdecni
frekvence < 110 tepd/min

Pridejte digoxin
InicidIni cilovad hodnota klidové srdecni
frekvence < 110 tepi/min

!

Pridejte digoxin
Inicialni cilovd hodnota klidové srdecni
frekvence < 110 tepd/min

L

Vyvarujte se bradykardie
Provedte echokardiograficke
vysetreni s cilem urcit dalsi
postup/zvolit vhodnou
udrzovaci [écbu
Zvazte potrebu antikoagulace




AKUTNI KONTROLA FREKVENCE FIS U ADHF

A Low-Dose B,-Blocker Effectively and Safely Slows
the Heart Rate in Patients with Acute Decompensated
Heart Failure and Rapid Atrial Fibrillation

thereafter. Results: Two hours after starting landiolol, the HR was reduced significantly (22%),
without a reduction in blood pressure, and remained constant thereafter. The HR reduction 2 h
after landiolol administration was significantly greater in the DHF group than in the SHF group. No
incidence of hypotension was recorded. Conclusions: Digitalis or amiodarone is currently
recommended for HR control in ADHF patients with rapid AF. Our results showed that continuous

infusion of low-dose landiolol may also be useful as first-line therapy in these patients.

M landiolol ucinny v kontrole frekvence u ADHF



J-LAND TRIAL

Effects of Rapibloc® on heart rate and blood pressure in patients
with impaired left-ventricular function and atrial fibrillation

— Landiolal & Systolic BP: <% Diastolic BP:
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M landiolol ucinnéjsi nez digoxin v kontrole tachyfibrilace
sini




J-LAND TRIAL

. The patients who achieved the primary efficacy endpoint

. Serious AEs or AEs leading to study drug discontinuation

P<0.0001

Landiolol Digoxin

H landiolol uéinnéjsi nez digoxin v kontrole tachyfibrilace
sini




KONTROLA FREKVENCE FIS U POAF

The Effectiveness and Safety of Landiolol Hydrochloride,
an Ultra-Short-Acting B,-Blocker, in Postoperative Patients
with Supraventricular Tachyarrhythmias: A Multicenter,
Randomized, Double-Blind, Placebo-Controlled Study

Nobuyuki Taenaka * Shinichi Kikawa

H PP 0%
HLM 60,4%
B MH 42,0%

—O—PP group
—&— | M group

—&— MH group

Changes in Heart Rate (%)

-50
Pre1 Pre2 6 c 10 15 30 60

Time after initiation Time after completion
(min) (min)

H landiolol u¢innéjsi nez placebo v kontrole tachyfibrilace
sini u POAF



INTRAOPERACNI KONTROLA FREKVENCE SVT

Landiolol in the treatment of the intraoperative
supraventricular tachycardia: a multicenter, randomized,
double-blind, placebo-controlled study

Changes in heart rate: Landiolol vs. placebo + Esmolol rescue

Esmolol used as a rescue after ‘
5 minutes infusion placebo - Landiolol (n =122)

& Placebo + Esmolol rescue
(n=118)

Placebo + Esmolol treatment

500 pg/kg/1 min

+ 50 - 300 pg/kg/min for 6 minutes
Landiolol treatment

125 pg/kg/1 min

+ 40 pg/kg/min for 10 minutes (4 + 6)
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*Significant differences vs placebo (p < 0.05)
****Significant differences vs placebo (p < 0.0001)

M landiolol ucinny v kontrole intraoperacni SVT




KLINICKE STUDIE

M akutni kontrola frekvence u tachyfibrilace sini u
srdecniho selhani a POAF

Bl farmakologicka kardioverze u POAF

H prevence POAF

M prevence nezadoucich ucinkl invazivnich procedur

M landiolol u sepse



Doporuceni pro prevenc pooperacni fibrilace sini
Doporuceni

V ramci prevence pooperacni FS po
kardiochirurgickych vykonech je
doporucovano perioperacni peroralni
podévani beta-blokatoru.

U pooperacni FS s hemodynamickou
nestabilitou je doporucovana obnova
sinusového rytmu elektrickou kardioverzi
nebo antiarytmiky.

U pacientl s FS po kardiochirurgické
operaci ohrozenych ischemickou

CMP by méla byt zvazena (v zavislosti
na individudlnim pomeéru rizika
ischemické CMP a krvaceni) dlouhodoba
antikoagulace.

Antiarytmika by méla byt zvazena

u symptomatické pooperacni FS po
kardiochirurgické operaci, pficemz cilem je
pokusit se 0 obnovu sinusového rytmu.

Periopera¢ni podavani amiodaronu by
mélo byt zvazena jako profylaxe FS po
kardiochirurgické operaci.

Asymptomaticka pooperacni FS by méla
byt nejprve feSena kontrolou frekvence
a antikoagulaci.

Intravendézni aplikace vernakalantu
muzZe byt zvaZzena ve snaze o kardioverzi
pooperacni FS u pacientl bez zavazného
srdecniho selhani, hypotenze nebo
zavazného strukturalniho postizeni srdce
(zejména aortalni stenozy).
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POAF TERAPIE

Efficacy and Safety of Landiolol Compared to Amiodarone for the Management
of Postoperative Atrial Fibrillation in Intensive Care Patients

Sho C. Shibata, MD, PhD, Akinori Uchiyama, MD, PhD, Noriyuki Ohta, MD, PhD, and Yuiji Fujino, MD, PhD
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M landiolol uéinnéjsi a rychlejsi v konverzi POAF na SR nez
amiodaron




POAF TERAPIE

Landiolol, an Ultra-Short-Acting i-Blocker, More
Effectively Terminates Atrial Fibrillation Than
Diltiazem After Open Heart Surgery
— Prospective, Multicenter, Randomized, Open-Label
Study (JL-KNIGHT Study) —

Atsuhiro Sakamoto, MD, PhD; Masafumi Kitakaze, MD, PhD; Shinichi Takamoto, MD, PhD;
Akiyoshi Namiki, MD, PhD: Hiroshi Kasanuki, MD, PhD; Saichi Hosoda, MD. PhD:
JL-KNIGHT study group

Table 2. Treatment Effects Table 3. Adverse Effects and Duration of ICU Stay

Landiolol Diltiazem

(n=35) (n=36) Landiolol Diltiazem

(n=35)

Conversion to sinus rhythm )
Hypotension 4 (11.4)* 11

<8h 19 (54.3)° 11 (30.6)
<16h 21 (60.0) 17 (47.2) Bradycardia
<24h 26 (74.3) 22 (61.1) Ischemic ECG
HR controlled, but not converted AV block
<8h 62.9) 8 (50.0) Bronchospasm
<24h 82.9) 7(75.0) ICU stay (days)
<72h 97.1)* 8 (77.8)
Recurrence of AF 3/26 (11.5) (27.2)

22 (
29 (
34 (
(

6/22

7y Ve Vewvys

M landiolol uéinnéjsi rychlejsi v konverzi POAF na SR nez
diltiazem
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PREVENCE POAF PO KCH

Int J Clin Exp Med 2015:8(7):10265-10273

Efficacy and safety of landiolol for prevention of atrial
fibrillation after cardiac surgery: a meta-analysis

of randomized controlled trials

Liang Lit, Qing Ai%, Ling Lin, Pu Ge?, Changming Yang?, Li Zhang!

Landiolol Control Risk Ratio Risk Ratio
_Study or Subgroup __Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% Cl

Sezai 2011 70 24 0.29 [0.13, 0.63)
Osada 2012 73 32 0.58 [0.37, 0.91)
Sakaguchi 2012 30 16 0.38 [0.17, 0.83]
Sezai 2012 77 12 0.29 [0.13, 0.65)
Ishigaki 2012 34 9 0.34 [0.16, 0.75)
Ishigaki' 2012 31 1 0.35[0.14, 0.88]
Fujii 2012 36 11 0.34 [0.12, 0.98)
Nagaoka 2013 22 6 0.17 [0.02, 1.33]
Ogawa 2013 68 25 0.52 [0.29, 0.93)

N

Wb NOO”ON

A

Total (95% ClI) 441 0.41 [0.32, 0.52)
Total events 71 146

< 'e 4
T

0.05 0.2 1 20
Favours [Landiolol] Favours [Control]

Heterogeneity: Chi* = 5.55, df = 8 (P = 0.70); ? = 0%
Test for overall effect: Z = 7.19 (P < 0.00001)

Ml redukce POAF po kardiochirurgické operaci o 59%




PREVENCE POAF PO KCH

Ann Thorac Cardiovasc Surg 2014 20: 129-134 Online February 28, 2013

doi: 10.5761/atcs.c
Original
Prevention of Atrial Fibrillation with
Ultra-Low Dose Landiolol after Off-Pump

Coronary Artery Bypass Grafting

Eiki Nagaoka, MD, Hirokuni Arai, MD, PhD, Kiyoshi Tamura, MD, PhD,
Satoru Makita, MD, and Naoto Miyagi, MD, PhD

M landiolol uc€innéjsi nez diltiazem (4,8 vs. 27 %)



PREVENCE POAF PO NON-KCH

Perioperative Landiolol Infusion Reduces
the Incidence of Atrial Fibrillation after
Pulmonary Lobectomy: Postoperative
Randomized Controlled Study

Kaori Yagi!, Jitsuo Usuda?, Atsuhiro Sakamoto!

Landiolol Placebo

No. of patients 21
Partial block 2
Negative T wave 1
Sinus arthythmia 5
Atrial fibrillation 6
P<0.05.

M landiolol snizuje riziko POAF*



PREVENCE POAF

M landiolol ucinny
v prevenci POAF

Study

Treatment® [pg/kg/min] [n]

AF® (% pts)

Off-pump CABG
Nagaoka et al. [31]

Fuji et al. [33]

Ogawa et al. [32]

LAN 0.5-2° [21]

DIL® [22

LAN 5% then CAR [36]
Placebo®, then CAR [34]
LAN 3—5 x 2 d [68]
No LAN [68]

CABG, valvuloplasty or valve replacement on CPB

PASCAL [34]

BABYLON [35]

PLATON [30]

Sakaguchi et al. [36]

Oesophagectomy
Ojima et al. [40]

Horikoshi et al. [41]

Yoshida et al. [39]

Pulmonary lobectomy
Yagi et al. [42]

LAN 2 x 48 h [70]
Placebo [70]

LAN S x 3d [34]

LAN 5 x 3d + BIS [33]
Placebo [34]

LAN 2 x =2 d° [30]

No LAN [30]

LAN 10 x 72 h [30]

No LAN [30]

LAN 3 x 72 h [50]
Placebo [50]
LAN 5° [19]
Placebo [20]
LAN 5 x 24 h [40]
No LAN [39]

LAN 2.5-20 x 72 h [22]
Placebo [21]

48"
27
11.1°
32.3
19
37

107
34.3
14.7
9.1
35.3
10"
40
20
53.3
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PREVENCE BEHEM PClI

M landiolol snizuje riziko periproceduralniho
myokardialniho poskozeni

M landiolol zlepsuje parametry reperfuze po PClI

M landiolol snizuje riziko rozvoje srdecniho selhani Killip
111/1V po dPCI pro STEMI



PREVENCE BEHEM PClI

Int J Cardiol. 2013 Aug 20;167(4):1547-51. doi: 10.1016/].ijcard.2012.04.096. Epub 2012 May 18.

Intracoronary followed by intravenous administration of the short-acting pB-blocker landiolol
prevents myocardial injury in the face of elective percutaneous coronary intervention.

Park H', Otani H, Noda T, Sato D, Okazaki T, Ueyama T, lwasaka J, Yamamoto Y, lwasaka T.

METHODS AND RESULTS: Patients undergoing elective PCI (n=70) were randomly assigned to the landiolol (n=35) or control (n=35) group.
Landiolol or saline was administered into target vessels through a balloon catheter for 1min before and after first balloon inflation followed by
continuous intravenous administration for 6h after PCI. The incidence of myocardial injury defined by cardiac troponin-I (¢Tnl) >/=0.05 ng/ml
was 79% of the patients in the control group compared to 56% in the landiolol group (p=0.04). The cTnl level at 24h after PCI tended to be
lower in the landiolol group (0.57 £ 1.14 versus 1.27 £ 2.48 ng/ml; p=0.07), while the CK-MB level was not significantly different between the
landiolol and control groups. The incidence of peri-procedural myocardial infarction defined by ¢cTnl >/=0.12 ng/ml was significantly (p=0.02)
lower in the landiolol group (41%) compared to the control group (70%). There was no incidence of coronary spasm, hypotension, bradycardia
or heart failure during and after PCl in the two groups.

CONCLUSIONS: Brief intracoronary followed by continuous intravenous administration of landiolol is safe and effective for myocardial
protection in the face of elective PCI.

H intrakoronarni a nasledna i.v. aplikace landiololu pusobi
protektivneé béhem elektivni PCI




PREVENCE BEHEM dPCI PRO STEMI

Beneficial effect of early infusion of landiolol, a very short-
acting beta-1 adrenergic receptor blocker, on reperfusion
status in acute myocardial infarction

Methods

We conducted a prospective, single-group trial of landiolol during the primary PCI for a STEMI. Landiolol was
started intravenously just before reperfusion. The reperfusion status and outcomes in 55 treated patients were
compared with those in 60 historical controls treated without landiolol. The optimal reperfusion was assessed by
an ST-segment resolution (STR), coronary flow, and myocardial brush grade (MBG) after reperfusion.

Results

Patients in the landiolol group achieved a higher rate of an STR (64% vs. 42%, p = 0.023) and MBG 2/3 (64% vs.
45%, p = 0.045), whereas coronary flow was comparable between the two groups. A multivariate analysis
showed that landiolol use was an independent predictor of an STR (odds ratio 2.99, 95% confidence interval 1.25
—7.16, p = 0.014). The incidence of non-sustained ventricular tachycardia (27% vs. 50%, p = 0.014), hypotension
(15% vs. 32%, p = 0.046), and progression to Killip class grade Il or IV (0% vs. 10%, p = 0.028) were lower in the
landiolol group.

M i.v. aplikace landiololu pred reperfuzi zlepsovala
parametry reperfuze a snizovala vyskyt komplikaci po
dPCl pro STEMI




DALSI PROCEDURY

M landiololu ucinné tlumi
nadmérnou hemodynami-
ckou odpovéd doprovazejici
ruzné invaz. procedury

Study

Treatment”
(ng/kg) [n]

Post” [BL]

HR (bpm)

BP° (mmHg)

Intubation in general surgery

Goyagi et al. [51]

Kawaguchi et al.

[48]

Kitamura et al. [54]

Kawaguchi et al.

[50]

Miyazaki et al. [49]

Oda et al. [52]

LAN 5D [11]
Control [11]
LAN 5D [15]
Control [15]
LAN 100 [12]
LAN 250 [10]
LAN 500 [12]
Control [19]
LAN 5D [20]
REM [20]
Control [20]
LAN 100 [9]
PRO [9]

NIC [9]

LAN 5D [15]
ESM [15]
Control [15]

Extubation in general surgery

Kawaguchi et al.

[48]

LAN SD [15]
Control [15]

Electroconvulsive therapy

Wajima et al. [33]

LAN SD (32)
LAN HD (32)
Control (32)

727 [70]
94" [72]
7377 [72]
96 [70]
877 [84]
787 [73]
827 [73]
100" [79]
72717 [63]
67T [54™)
83" [66]
78 [78]
76 [77]
88" [71]
687" [80]
74T [90]
87 [90]

85T [72]
105 [70]

9511 [79]
85T [79]
1137 [76]

1437 [137]
177" [139
128 [148]
141 [150]
164" [143]
148" [132]
141 [134]
155" [126]
10877 [74)
86" T (6577
129 [82]
125 [156]
134 [156]
121 [160]
73" (93]
81 [100]
86 [94]

14477 [148]
169 [150]

11277 [99]
102777 98]

130"" [98]

BL baseline, BP blood pressure, bpm beats/min, ESM esmolol, HD high
dose, HR heart rate, LAN landiolol, NIC nmicardipine, PL placebo, PRO
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LANDIOLOL U SEPSE

B kompenzacni sinusova tachykardie u sepse
B neadekvatni sinusova tachykardie u sepse
B marker horsi prognozy

M patofyziologicky podklad



LANDIOLOL U SEPSE

Wiener klinische Wochenschrift
: August 2012, Volume 124, |ssue 15-16, pp 552-556 | Cite as

Concomitant use of beta-1 adrenoreceptor blocker and
norepinephrine in patients with septic shock

Results

Ten septic patients (mean age 54.4 + 18.7), APACHE II 21.5 + 6.2, CRP 275 + 78 mg/I,
procalcitonin 14.5 + 10.1 mg/1, were given esmolol drip of 212.5 + 63.5 mg/h at start to 272.5 +
89.5 mg/h at 24 h. Heart rate decreased from mean 142 + 11/min to 112 + 9/min (p < 0.001) with
parallel insignificant reduction of cardiac index (4.94 + 0.76 t0 4.35 + 0.72 1/min/m?). Stroke
volume insignificantly increased from 67.1 + 16.3 ml to 72.9 + 15.3 ml. No parallel change of
pulmonary artery wedge pressure was observed (15.9 + 3.2 to 15.0 + 2.4 mmHg) as well as no
significant changes of norepinephrine infusion (0.13 + 0.17 to 0.17 + 0.19 mg/kg/min), DO,, VO.,

OER or arterial lactate.

Conclusions

Saving the heart 30 beats/min did not demonstrate adverse impact on global haemodynamics in
rates above 110/min. Using well titratable betablocker seems to be safe and cardioprotective in

septic shock patients with high cardiac output.




LANDIOLOL U SEPSE

B dosazeni HR 80-94/min nebo snizeni HR o0 20-30 % nema
negativni vliv na hemodynamiku a periferni perfuzi ve
srovnani s HR >110 bpm



LANDI-SEP

B multicentricka randomizovana nezaslepena klinicka
studie (4 zemé, 200 pacientu)

M pacienti se septickym sokem s pretrvavajici tachykardii
295/min po Uvodni obéhové stabilizaci (24-36 h)

M landiolol (1 — 40 ug/kg/min) versus placebo max. 28 dni

B dosazeni HR 80-92/min bez zvyseni davky vazopresorul v
prvnich 24 hodinach po zahajeni lécby



LANDIOLOL - ZAVERY

B ultrakratce pusobici i.v. kardioselektivni B,-blokator

B farmakodynamickym, farmakokinetickym a
bezpecnostnim profilem na miru dizajnovany pro
intenzivni péci a urgentni medicinu

B velmi ucinny v radé situaci vyzadujicich ovlivnéni
srdecni frekvence



Dekuji za pozornost

skulec@email.cz



KONTROLA FREKVENCE PO CPB

Low Dose Landiolol Combined with Catecholamine Can
Decrease Heart Rate without Suppression of Cardiac

Contraction after Cardiopulmonary Bypass

B kombinace landiololu a katecholaminti po CPB je
hemodynamicky vyhodna




