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death, The dogs that were given endotoxin
and then treated with propranolol showed
hemodynamic patterns that were quite dif-
ferent from those given endotoxin alone.

These dogs had the early hypotensive
phase but the second phase was absent

(Fig. 1).
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Hemodynamic and metabolic effects

of selective B, adrenergic blockade
during sepsis

comparable decrease in cardiac output. Esmolol administration failed to affeet systemic or pulmonary
vascular resistance, oxygen consumption, hepatic or leg blood flow, energy expenditure, or ATP
availability/energy charge within muscle. Esmolol infuse did incite a shift in fuel oxidation toward

an increase in pabmitate oxidation and with a decrease in the oxidation of glucose. There was no
demonstrable influence By adrenergic blockade on muscle protein kinetics.

(Surgery 2006: 13%:686-94.
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with septic myocardial depression
[Christian A Schmittinger!, Martin W Dunser!, Maria Haller?, Hanno Ulmer3, Gunter Luckner!,

Christian Tergersen!, Stefan Jochberger! and Walter R Hasibeder?
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Cuiical Care 2008 12:899 (d0id 01 186/C0RATE

Page



mamic variables at shock onset and during the ion period

=1 Basaline & hours 12 hours 24 hows 48 hours 72 hours 06 hours P vahued
admission

Patants, number 0 40 40 L1 a7 a7 a8 a3

Heart rate, bpes MOE18 10118 B4E1T Baiiar BAiIE BIEIF TR TAL14 <0000

MAP, i Hy sex10 85153 BIz1S 0SE18 OTE15  GOE20  GIE20 GO o8

CVP, rm My taxa [EFT] [EET] 12£3 MEd mEw 10Ew Az <no00n

Cardhac indur, Lf 18208  21E09 22200 23£08 2400 3400 ABE10 2B i00 058

et pe

SVI, miibeat per mi 187 32213 40214 4DE12  42212° 42E1F 4T210° 442 0007

R, Wom? 0242014 O0B12032 057+ 0602017 0832 0f8: 071 088023 027
022 018 030 025

Sovly, parcentige B4k12 71210 7288 72N T4 TTEE  TAENl FREAY 038

SR, dye-saconds 20412 DAN4E05 1918: 15133 1898 2014E 2080 LANENED 070

& pae 3 [RLT a7 7 6a7 800 CLE]

NE. ppig per minc DA72011 018t O18E011 07 % 013% 009 0062007 <0008
o 013 013 0.0

AVP desage, Wihowr 20£18 23213 20E13 2IE1Z 19313 13213 0010 <000

M, g per minuta 0.31 £0.18 033£0.48 030+ 024 021 E  OATLOAI 000D
017 2] o9
Mato, mg 47419 A T+ 82442 814242 54 HA

Catical Care 2008 12:R99 (d0i10.1186/CccB8076)

Inhalt/Scope

« Nicht neu — B Blocker in der Sepsis

— 2011 Aboab J: im LPS Schweinemodell Esmolol HD gut
toleriert, SW erhalten und signifikant hoher unter 8 Blockade!

Jpraterminale

Vasoconstriction*

,praterminale
Vasoconstriction* 4

- m LR
s

(11131

Effects of esmolol on systemic and

dikd.

hamodyramics and on axygenation
with hvnodvmansic endatoxin shock

e

At

Page



Inhalt/Scope

« Nicht neu — B Blocker in der Sepsis

— 2012 Balik M: an 10 Patienten B Blocker Esmolol &
Noradrenalin kombiniert & nicht nachteilig

it ey L] N Jei0y b TR0 pield ) [) "o
ovne evsan Wi 0tsrat awvienw  ewenw |
OIATEL S BN N U AT
) 2 o 13s 7 11228 < Qs
[ e Wl [ ) [T |
AR previg e M M3 )
WP prevtig Wy LT 1513 L]
0 - LS B2 L}
O @) AR08 aszer L
Sea (1] feitss L
e i T "
Lactam pnmokt 17205 21104 L3
DO, RE 130 18 L]
0, % e LoEL] L3
V0, it 82130 pre ™
O no W L]
EotoasegrReny
WEMN a1 w05 S78:10 L R g9:8 L
TAPEE e e mel I nsa el L3

T b rae, WA e
g TS e TV e mn:w-ﬁ:um o0, mu‘lm el wrmed werun cryger st U1 en-

Concomitant use of bete-1 sdrenarceplor Blockes
and norepinaphrine in patients with saptc shock

Inhalt/Scope

« Nicht neu — B Blocker in der Sepsis

— 2013 Morelli A: Mikrozirkulation erhalten unter Esmolol

Page



« 25 Septic Shock pts,
unkontrolliert

* 24h Stabilisierung
TABLE 2. Hemodynamic Data of the Study Patients (n =25) ° Esmolol bis <95/min

‘Baseline

Microvascular Effects of Heart Rate Control With
Esemclol in Patients With Septic Sheck: A Pilat
Stady®

Morelli, Crit Care Med 2013;41:2162-68

Mikrozirkulation nicht schlechter!

Microvascular Flow Index of small vessels

25 Septic Shock pts
Sublinguale Messung
MicroScan, MicroVision

] BT

20

3 Felder
15 sec
DeBacker Score

MFs
.

P=0002 Flow index

— normal (3)

n
.

10 - isch (2)
[] 24 — intermittent (1)
Time [] — absent (0)

Microvascular Effects of Heart Rate Control With
Esemclol in Patients With Septic Sheck: A Pilat
Stady®

Morelli, Crit Care Med 2013;41:2162-68

R Blocker in der Sepsis/SS

Zusammenfassung der Effekte

MAP besser unter Propranolol, Uberleben 25/32

Propranolol, 6/22 unbehandelt
» Berk, JL, Ann Surg 1969;169:74-81

MAP Anstieg, Noradrenalin & Vasopressin

Reduktion unter Milrinon und Propranolol
» Schmittger, Diinser, Crit Care 2008;12(9):R99

Noradrenalinbedarf fallend unter Esmolol, MAP & SV

konstant, Mikrozirkulation +-besser (sublingual MFI
2.8->3.0)
» Morelli, Crit Care Med 2013; 41:2162-8

HR Riickgang, MAP und Noradrenalin unverandert
» Balik Wie Kli Wo 2012;124:552-56

SWI Anstieg von 31->47ml/min/m2 unter Esmolol

» Aboab, ICM 2011;37:1344-1351
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Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Heart Rate Control With Esmolol on Hemodynamic
and Clinical Outcomes in Patients With Septic Shock

A Randomized Clinical Trial

Anckiea Morelll, MD; Christian Ertmet, MD: Martn Westphal, MO: Sebustian Rehiberg. M Kamprmeser, MO; Sandra Ligges, PhO:
‘Alessandra Orecchianl, MO: Anrak TEgidio, MD: Fionel Dippolit, MO; Crising NAD: Wi ViendiiEL, MAD: Fatio Guarracing, ME:

Massima Girardis, MD: Luigl Tritapepe. MO: Paoko Fretropach, MO; Alexander Mebazaa. MO: Mervyn Singer, MO, FRCP

JAMA 2013;310:1683-9.

336 MU patients with severa sepeic
shock msessed for eligility

182 Exciuded
166 Heant rate <95/min
10 Privicus B-Dlacker therapy
4 Consent denied
2 Consent unsbiainabie

154 Rangomized
77 Randomized 1o rceve esmoiel T7 Rancomezed Lo receive usudl cane
77 Recetved esmolol a5 77 Received usual care is.
randomired randomized
77 Wnciaded in the primany aralytis 77 Inclusded kn the primary 3ealysis

JAMA 2013;310:1683-9.
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...Ubliches Sepsis Biindel

After 24 hours of hemodynamic optimization aimed at es
tablishing an adequate circulating blood volume (adjudged by

pulmonary artery occlusion pressure of =12 mm Hg and cen|
tral venous pressures of =8 mm Hg), a mixed venous oxyge]

saturation higher than 65% and a MAP of 65 mm Hg or higher,
we enrolled patients if they were still requiring norepinephj

rine and their heart rate persisted at 95/min or higher. Paj
tients were randomly assigned by a computer-based random|

JAMA 2013;310:1683-9.

AusschluBkriterien

* Cl <2.2l/min/m2
* PCPW >18mmHg

* Herzklappenerkrankung
* B Blockertherapie

* <18 Jahre
* Graviditat
JAMA 2013;310:1683-9.
Endpunkte
rimar
* HR Reduktion unter 95 Schldage/min
sekundar

» 28d Mortalitat

* Hamodynamik, Oxygenation, Organfunktion
» NE 24/48/72/96hr

JAMA 2013;310:1683-9.
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Esmololtitration

« Start 25mg/h
* 50mg/h Steigerungsschritte

in 20min Abstidnden
* Max Dosis 2000mg/h

* Ziel HR <95/min
* 96h

JAMA 2013;310:1683-9.

... Clund MAP nicht schlechter

unter Esmolol

P<0.001

JAMA 2013;310:1683-9

... Clund MAP nicht schlechter

unter Esmolol

-t Signifikente:Neradrenalin Reduktion!
. Signifikart-besserer SVR Esmolol Gr!

P<0.003

P<0.001

JAMA 2013;310:1683-9
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... Clund MAP nicht schlechter

unter Esmolol

P<0.001

P e Jor, p=222

JAMA 2013;310:1683-9

signifikant bessere aber immer noch schwer
reduzierte Schlagarbeit unter Esmolol !

aber klinisch bedeutend?

Table I Hemodyrame ariabes of Sty Fatents

e e Bae |

Ve,
) Wiiine-
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e ek e,
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[ tsmont

JAMA 2013;310:1683-9.

Afterload-“insensitive“ Params of

LV Cardiac Function

LVSWI = SVI * MAP * 0.0144

Datenbuch Intensivmedizin p366

CPI =CIl* MAP * 0.0022

Eur J Heart Fail 2003;5:443-451
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LVSWI

56 + 6 g*m/m?

Datenbuch Intensivmedizin, Gustav

Fischer, 3. Auflage 1992, S366

HZV - SVR stratifiziert nach "gleicher Funktion"

LVSWI <10 g*'m*m2
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G. Heinz, uneublished datg

HZV — SVR Beziehung stratifiziert nach LVSWI
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signifikant bessere und immer noch schwer
reduzierte Schlagarbeit unter Esmolol !

aber klinisch bedeutend?

e P —

e e Bae |

o

21 poan
Sercie work index, L

T2 Hewn 6 Howy

Left werricke
=

Comrol

P iaise,
T
the Corve  Mana- Wemaey.
118
Li=3ms)

JAMA 2013;310:1683-9.

...klinische Konsequenz

[A] univariate survival analysis
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ontrol
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...klinische Konsequenz

[A] univariate survival analysis
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Zunehmend mehr Sepsis
Uberlebende.....
|L| Maortality
Year of Ma. of Patlents No. of Events
ICU Admilssion  Sepsis  No Sepsis Sepsis  No Sepsls
2000 2708 35014 949 4807
2001 3ra3 45000 1271 5855
2002 4668 51972 1455 (484
2003 5121 58393 1573 6396
2004 6375 65292 1841 7383
2005 6987 72220 1833 7825 -
2006 7627 75926 1961 1765 _'.L
2007 8529 78297 2090 7844 ———
2008 &rar 17379 2106 1541 _"."_
2009 10217 Ba842 2264 7943 ﬁ'
2010 11367 91185 2186 8302 “;
011 12213 /045 218 8515 _‘."_
2012 12512 100286 2300 8010 =" 2300/12512=18.4%
Old ! T III‘. .‘IO
Adjusted Odds EA‘MM.A}QM;SMJSOS"M

Limitationen/Kritik

Uniiblich hohe, nicht mehr zeitgeméaRe Mortalitat

in der Kontroll wie Behandlungsgruppe!!!
Hohe Inzidenz an multiresistenten Organismen

(Klebsiella, Acinetobakter) !! Langlieger??!!
AB Therapie — Empfindlichkeiten, adaquat?
Hoher Prozentsatz excludiert da sie <95 HR hatten

— gilt also nur fiir eine Subgruppe??
SAPS Il Score unterschiedlich in Gruppen: 52

(Esmolol) vs 57 (Kontrollgruppe)

Bias: nicht geblindet, Conflict of Interest
Autoren!!!

R Blocker bei AF in der Sepsis

Mortalitéat
P-bocker we calcasm channed tlocher AR 6% CO P lor inderaction
AL patiorts T
Pro-sustrg M =
“
i
om

Chest, 2016;149:74-83
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* Unkontrollierte Serie Morelli 2016

Heart rate reduction with esmolol is ®—
associated with improved arterial elastance

in patients with septic shock: a prospective
observational study

Intensive Care Med

D04 10.1007/5001 34-016-4351-2
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CPI & LVSWI im kardiogenen Schock
univariat mit Uberleben assoziiert

univariat, kardio
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* Guidelines

Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and Septic
Shock: 2016

R Blocker —keine Empfehlung/kein Treffer
Esmolol - keine Empfehlung/kein Treffer
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Ausblick

Climical Tri

L S A vy ey

Esmoied o Treat the Hemodynamic ERects of Saptic $hock

Landiolol —
LANDI SEP-Study

Study design

Multicenter, prospective, randomized, controlled, open- label trial in
patients with septic shock and persistent tachyveardia (zosbpm)
comparing standard treatment + continuous LDLL300 infusion with
standard treatment only

Study Sites (Total = 200 Patients) -
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Study endpoints
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Landiolol

Landiolol (RapiblocR)

300mg Lyophilisat, linksdrehendes Racemat
10-40ug/kg/min (loading downgegraded!!, evtl.

100pg/kg/min),

1-10pg/kg/min bei kardialer Dysfunktion, Sepsis!!
Keine Wirkung auf Na* & Ca?* Kanile (# Esmolol)

Geringere Blutdruckwirkung vs Esmolol

t/2 4min, Wirkdauer 15min

8-fach hohere B, Selektivitit als Esmolol

Keine Tachyphylaxie

Kurzwirksame R Blocker

Onset | t/2 Dauer | Dosis |Selektivitit| HR/BP | Elimi-

Hg/kg/min nation

Landiolol | 1-2 min | 4 min | 15min 5-40 R;>>>R, |[HRI{! |RBC
RR +- | Esterasen

Esmolol |2 min |9 min | 10-20min | 50-300 R>>R, |HR{ |RBC
RR | |Esterasen
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Heart Rate
Landiolol Esmolol
i 8 :
—48
w'g_{c £ £
On ¥ & i
| g™ * —O— 03mpig?
B4+ # - 80 —O0— 0Smpig!
f“‘ B — . S 1S mpekg?
| ) M— O SO mpkg !
o 12 3 a4 s 0o 1 2 3 4 5
F'ime {min) Time (min)
l_n rabbas, |,
f-blocker

Raschere HR Senkung

CAN | ANESTH

Landiolol vs Esmolol
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Geringe Blutdruckwirkung

nur in der héheren Dosis

Weniger SAP Senkung bei CHF
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