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Delirium — a léky
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struktura prednasky

Co je (a co neni) delirium, definice
(pain — agitation — delirium)

Léky jen jedna z mnoha faset problému

Léky prispivajici ke vzniku deliria

Lécba k prevenci a lécbé deliria

(hyperaktivni vs hypoaktivni)



Executive Summary: Clinical Practice Guidelines

for the Prevention and Management of Pain,

Agitation/Sedation, Delirium, Immobility, and Sleep

Disruption in Adult Patients in the ICU ZDROJE

fohn W. Deviing, PharmBy, FCOM'™: Yoanna Skrobik, MDY, FERCE ¢, MSe, FOOMM:

(Crit Care Med 2018; 46:1532-1548)
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(Revew N ORIGINAL ARTICLE

The intensive care delirium research
agenda: a multinational, interprofessional

perspective

Pratik P Pancucipancks’ @ F Wedsy Eiv”. Rakisdy O Bepra”. Michobe C Ralat®, Malaz A& Boistand®,

of Delirium in Critical Illness

1.0, Giraed, BA.C. Exline, 5.5 Carson, CL. Hough, P. Rack, M.M. Gong

:E}.Wﬂlterﬁ Kluwer

UploDate

Haloperidol and Ziprasidone for Treatment

www.icudelirium.org www.criticalcarereviews.com
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Comfort and patient-centred care @
without excessive sedation: the eCASH concept

Jean-Louis Vincent ', Yahya Shehabd’, Timothy 5. Walsh®, Pratik P Pandharipande®, Jonathan A Ball®,
Peter Spronk®, Dan Longrois’, Thomas Strem”®, Giorgio Conti®, Gearg-Christian Funk'”, Rafael Badenes'”,
Jean Mantz"?, Clawdia Spies’* and Jukka Takala™
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Fracovai zapis testn CAM-ICT
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nahla porucha funkce CNS na ICU

Prichazime k luzku k nemocnému se zménou funkce CNS:

Efekt 1éCby (pretrvava sedace?)

Spi? (vyCerpanost, patologicka struktura spanku na ICU)
Hyperkapnie? Posthypoxicka encephalopatie? Epilepsie?

Akutni psychiatricka reakce (deprese, katatonni stavy...), syndrom z
odnéti/“abstak” (alkohol, nikotin, BZD, opiaty...)

Nova strukturalni porucha CNS (stroke, SDH...)

Demence?

Akcentace povahovych rysu (agresivita, flegmatik, zdmérna
nekooperace)

Intoxikace

Jiné akutni onemocnéni (sepseP P MEARRGIRMAE G RSFE 1aIfia
infectious, neurologic, drugs, metabolic,
endocrine)



ICU analgesia

Bolest je vyznamnym trigrem pro vznik deliria

OPIATY



Current evidence supports the use, when feasible, of local anaesthesia
and peripheral or neuraxial regional analgesia as important techniques
within a multimodal approach.

Systemic analgesics with proven or potential efficacy as components
of multimodal analgesia used to treat postsurgical pain include:

e Paracetamol (acetaminophen)

e Non-selective and COX-2 selective NSAIDs

e Alpha-2-delta modulators (gabapentin, pregabalin)

e NMDA-receptor antagonists (ketamine)

e Alpha-2 adrenergic agonists (clonidine, dexmedetomidine)
e Systemic local anaesthetics

e Corticosteroids




Tabulka 2. Oxfordskd llga analgetik (5) briceno, diviey uvedeny « miligramech, valnd prodejng léliva ornalens raland

Péinna latha a davka v mg Priklad pripraviou Zpilzob Podetpaclenti HNHNT Interval Moznost pouzitiu déed
u dospélych {podet tablet cdpovidajic diveel vydeje  wve studii spolehlivosti v priméfenych davkidch
Etcrikoxibs W00 530 Aaroia S0 2 1iod) Ap S04 1.6 I5-1.8 od 16 let
Metamizol = Dipyrode 1000 Monaalgin 500 (2 chiy Ap s 1.6 13-22 od 15 et
B peolen SO0LE00 lpabgin 400 {235 Vi [£e3 1.7 F4-2% o 3 s
Diklofenak 100 Dichofensc 25 @t 25 1 supp 1Ol VP 545 1.8 L2 ol &
PFiroxikarm 40 Hotemin 30 mag (2 tbi) Rp 30 1.9 1.2-43 o 14 let
Calekoxib 400 Celebrex 200 {2tk Ap g 2.1 L8-2% od 16 let
Paracetamaol 1000 + Kodein 60 Ultraood 0030 (2] Ap. 3org 2.2 L7259 od 12 let
Choykasdion IH 15 Ooypccangin 20 {1 thil Ap. & i 23 15-49 od 17 ke
Fymeding acetyliabcyiovd Ayl prymin S00 (2180 VP 1T 2.4 L5=-33 od 12 ke
Miatamizol = [Hpyroaes 5000 Morvalgin S00 (1 vkl Hp Jag 2.4 1L9=-23 od 15 e
bupeaien £00 lbadgin 400 {1 tbi) WP 5456 .5 24-27 oed 3 s
Declofenak 35 Diclofenac 25 (1 tbl Vi S8 2.6 2 p-34 oot i et
Paracetarmal 650 + tramadolis Labdias Hp. G 2.6 23-30 od 12 lea
Maproxen 000440 Malgesin 275 (2 tbd) Vi T8 27 240 od T2 et
Pinomikarm 20 Hatermin 20 mag (2 thi) Hp J80 2T X1-3.8 od 14 et
Mapeowen 500550 Malgesin 2395 (2 thi) VP e 2.7 23-313 od 12 let
Crklofenak 50 Dhclofensc 45 (2104 VP [ frars 2.7 FA4-3.1 o i et
Ibaupecien 200 Ibabgin 200 (1 thi} VP 3 2B i 4529 od 3 rmefis
Trarnadod 150 Trarmad 150 (1 tbd) Hp. 55 2.9 24-305 ol 12 het
Morfin 1005 m.) Rp.5 Sk 2.9 26-3.4

Mapsoxan 200230 Malgesin 275 (1 thil} VP A2 34 24-58 od 12 lea
Paracetarrol 500 Paralen {1 1hd) VP 555 3.5 23135 od 3 rmeds
Calpdrnxib 200 Calebesx 200 g (1 thd) Hp. BDS 3.5 2944 od 16 hed
Paracetarmiol 1500 Paralen (310 VP 138 37 23-25 od 3 rds
Faracetamaol 1000 Paraken (11h8 VP 2755 3.8 EX T od 3 més
Aspirin GOOAES0 Bucylprymin 500 {1 ol VP 210Gl 4.4 4049 od 13 et
Tramadod 100 Tramald 100 (1 thi} Ap BRF 4.8 3861 od 12 het
Faraceramal 300 + Eodein 30 Eorylan 300530 Ap 3ra 57 058 od 12 lea
Trarmgdol S0 Tramad S0 g {1 thi) Ap L 2.3 0= 130 od 12 led
Endein 60 Codein 30mg {2108 Ap. i 305 6.7 10—430 od 12 et
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Sedation related 0.754
Persistent

Mixed

ICU sedation

Rapidly Reversible, Sedation-related Delirium versus Persistent
Delirium in the Intensive Care Unit

Shruti B. Patel, Jason T. Poston, Anne Pohlman, Jesse B, Hall, and John P. Kress
Dapariment of Madicing, Seclion of Pulmonary and Crilicad Caes, Unhersity of Chicago, Chicago, [Enos

I | e O Care b Vo 188, 5 6, £ 638655

1,00 L|
|

0.504

e

0.251

Wo Deliriem = Rapidly Reversible Delinum
Persistent Dhelinum e
0.004
| I | | 1
0 100 200 300 400
Time from enrollment (days)
Mumber at risk
No Definem 10 & [ ’ 1]
Rapidly Reversible Delnum 12 12 10 {1 ]
Persistent Delinum 51 24 22 18 o
Midure 24 13 11 11 1]



sedace na ICU

Nitrolebni hypertenze
Refrakterni status epilepticus
Tézka forma respiracniho selhani

Prevence vnimani pri pouziti svalovych
relaxancii

JINAK (automaticky) NE
pokud musim: DEX = Propofol > BZD

MIDEX + PRODEX + SPICE Ili



nesedovat (strom T, Lancet 2010) Nebo sedovat malo

J Cardborvasc Thorao Res, 3015, T(2). 43-48
dial: 10,1517 14evir 201510

it fourmals. e 82 injenr

Review Arlicle @mmﬂ

The Impact of High Versus Low Sedation Dosing Strategy on
Cognitive Dysfunction in Survivors of Intensive Care Units: A
Systematic Review and Meta-Analysis

Jahan Porhomayon', Philippe Joude®, Ghazaleh Adlparvar’, Ali A, El-Salh?, Nader 1), Nader®

WA Wiestern New Yook Healthcare System, Division of Critical Care Mﬂl.l;lrbr,!'}lq'mlmrn.l r.d'.-'|.r|.¢-.|.1l'|rs|n'|-r|-g;|.'. Shade Unh‘mlt:.'ul' Mew
York at Buffalo School of Medicine and Bivmedical Sciences, Buaffaky, Mew York, FSA

WA Wiestern Mew York Healthoare System, Division of Pulmonary, Critical Care, and Sleep Medicioe, Depaniment of Madicine, Stte
University of New York at Baffale School of Medicine and Bomedical Sciences, Buffalo, Mew York, U'SA

"Monroe l.'.-.'-'lle;ﬂ_:', State University of New Yook a1 Balfale School of Medicine and Biomedicl Sclences, Rochester, BMew Yook, USA

WA Western Mew York Healthcare System, Division of Cardiothorack Anesthesia and Pain Medicine, Depastiment of Anestbetiodogy,
State li.lmw.'rsu:,' of Mew York at Buffalo School of Medicine and Bionsedical Schences, Buffabo, Mew York, LISA

Article lnfo Absiract

Article Hisfory: Backgroumd: The practice of low vs. high sedation dosing strategy may impact the cognitive ansd
Received: 27 March 2015 miental health fusction in the intensive care unit {ICU) We aim b demonstrate that high sedation
Acoepied: [T May 2015 strategy will result in change of mental health function in 1CU patients,

Methols We performed a systlemic search and meta-analysis of medical databases in MEDLINE
{from 1966 to March 2003) arsl EMBASE (from 1980 to March 2013), a8 well a8 the Cochirane
Library wsing the MESH terms “Intensive Care Unit? and “Mental Health, for assessing the

f_rpﬂ oy THa impact of sedation on postiraumatic stress disorder {FTSIN) or anxéetydepression and defirfum
Dhepeeisio in the mix MCU setting inchading cardioe surgery patients. A total of 1216 patients were included
Lo Function in the final anadvsis,

il Besnalis: We incloded 11 studies in the final analysis and concluded that high dose sedation
[dram strategy nesulted in higher incidence of cognitive dysfunction wiith P value of 0,009, The
Cogninive Funitean result for subgrowup of delirfum showed P=0,11 and PTSDY depression or anxdety of P=0.001,

Heterogeneity F was 64% Overall amalysis was statistically significant with a I* value of 0002,
Caurglarom: High sedation dosing steategy will negatively affect cognitive fanction in eritically
ill patienis, Lasge randomized trials are noeded i sddress cognitive dysfunction in sabgrowsp of
patients with delirium



nesedovat - NONSEDA

#LIVES2019: Findings from the NONSEDA Study

Skandinavie, 8 ICUs

I: > 24 hrs mechanical ventilation

Primary: D90 idem

Secondary: + nonsedation (TEN, AKI, SOFA...)

Large RCT with 700 patients; NOMSEDA study

Physical Function

Nonsedation =+ Sedation
At extubation

Handgrip 19.5 * 134 p=0.04
At ICU discharge
Handgrip 20.4 = 1582 p=0.007F

Barthel Index g

At 3 months all superior
bt p=0.08-0.10

4 p=0.004

Hilene K Medergaard



ICU delirium (and agitation)
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delirium-farmakologické intervence 2017

(kongres CSIM)

prevence (elektivni chirurgie): haloperidol +,
risperidon +, ketamin +, rivastigmin O

lécba na ICU (pilotni studie): kvetiapin +,

Nd
Nd

Ny

operidol O, ziprasidone O, olanzapine =
operidol.

oeraktivni delirium: DEX > haloperidol



farmakologicka prevence deliria 2019

NE: na ICU, akutni chirurgie, kardiochirurgie

Malé studie (+/-) u elektivni chirurgie:
haloperidol (+), atypicka antipsychotika +; DEX +;
gabapentin +; melatonin +; ketamin (+),
rivastigmin -.



farmakologické intervence v lécbé deliria
2019

2017 lécba na ICU (pilotni studie): kvetiapin +,
haloperidol 0, ziprasidone 0, olanzapine = haloperidol.

hyperaktivni delirium: DEX > haloperidol

2019:

Vysadit léky s potencialem delirium zpUsobit/potencovat
(BZD, anticholinergika, (KS), statiny?)

no drug FDA approved
SCCM Guidelines 2018 — consider haloperidol or atypical



SCCM Guidelines 2018

Should a pharmacologic agent (vs
na use of this agent) be used to
*prevent” delirium in critically il
adults?

Should a pharmacologic agent (vs
no use of this agent) be used
to “treat subsyndromal delirium”
in all eriticalty ill adults with
subsyndromal delirium?

Should a pharmacelogic agent (vs
no use of this agent) be used
to treat delirium in all critically ill
adults with deliium?

We suggest not using haloperidol, an atypical antip- Conditicnal
sychotic, dexmedetomidine, a HMG-CoA reductase
inhibitor (i.e., statin), or ketamine to prevent delirium in
all critically ill adults,

We suggest not using haloperidol or an atypical antip-  Conditional

sychotic to treat subsyndromal delirium in critically il
adults.

We suggest not routinely using haloperidol, an atypical  Conditional
antipsychotic, or a HMG-CoA reductase inhibitor (e, Conditional
a statin) to treat delirium,

We suggest using dexmedetomidine for delirium in
mechanically ventilated adults where agitation is pre-
cluding weaning/extubation.

VL to Low

VL to Low



praxe

Treatment of delirium

Hyperactive delirium Hypoactive delirium
100 4 80-
B0
604
60 -
Y o 40
dﬂ-.
204 it
ol 11 1l e/ e craem /e ==

Chimeei
[ET ]
Mac Sweeney R et al, Q J Med 2010,103:243-251 @,
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Haloperidol Use for Delirium in the ICU

Africa

fAsla

Europe

MNarth American Deeania South Amerlca

Maorandi A, et al. Crit Care Med 2017:4%:01111-22
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Haloperidol Use in the BRAIN-ICU Cohort

500 antipgycholic NON-USers

: . 42% treated

292 antipsycholic noN-USeMs 208 antipsychotic usars

52 diad in hospital - | 36 g in hospaa!

130 antipsyChotic discontinued
prior to discharge

. 24% discharged

b b
370 discharged off antipsychotic 42 discharged on antipsycholic

Tomichek J, et al. Crit Care 2016;20:378



Effect of intravenous haloperidol on the duration of delirium
and coma in critically ill patients (Hope-ICU): a randomised,

- L
double-blind, placebo-controlled trial Lancet Respir Med 2013
1: 515-23
Valerie | Page, E Wesley Ely, Simon Gates, Xiao Bei Zhao, Timothy Alce, Ayumi Shintani, Jim Jackson, Gavin D Perkins, Danief F McAuley

Critically ill patients (=18 yvears) needing mechanical ventilation within 72 h of admission were enrolled.

677 assessed for eligibility

71 assigned to haloperidol 71 assigned to placebo

halnperir.:iul 2-5 mg or 0-9% saline placebo hln;vEnnus[y every 8 h,

£ - Flaosbo.
gl




Patients without Delirium or Coma (%)

Hope-ICU Trial

= Haloperidol (n=71)
= Placebo (n=70)

7 14, L 1 28

Day
Page V), et al. Lancet Respir 2013;1:515-23



HOPE study




Patients without Delirium or Coma (%)

100 1

80 4

60 1

40 4

20 4

MIND Pilot RCT

= Haloperidol (n=35)
—  Fiprasidone (n=32)
—— Placebo (n=36)

-

10
Day

L

15 20

Girard TD, et al. Crit Care Med 2010;38:428-37



The HNEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Haloperidol and Ziprasidone for Treatment
of Delirium in Critical Illness

T.D. Girard, M.C. Exline, 5.5, Carson, C.L. Hough, P. Rock, M.N. Gong,
G.R. Bernard, R.S. Dittus, and EW. Ely, for the MIND-USA Investigators®

M ENGL ) MED 379,26 NEJM.ORG DECEMBER 27, 2018

20,914 Patients were assessed for eligibility

1183 Provided written informed consent or had
a surrogate who provided informed consent

1

i

i

184 Were assigned to placebo
183 Received =1 dose

1 Did not receive any doses

192 Were assigned to haloperidol and
received =1 dose

190 Were assigned to ziprasidone
189 Received =1 dose

1 Did not receive any doses

mean (+SD) daily doses of haloperidol and
ziprasidone administered were 11.0+4.8 mg and
20.0+9.4 mg, respectively.




MIND-USA Design

Multicenter randomized double-blind

54!!"- ing
' <72 hrs |
Eligibility  Informed  Randomization
criteria met  consent (Day 0}

obtained



prehled atypickych antipsychotik v CR

taprid (l1apridal) Kisperidon (Kisperdal Lonsta)

Olanzapin (Zyprexa) Olanzapin (Zypadhera)

Aripiprazol (Ability) Aripriprazol (Ability Maintena)

Paliperidon (Trevicta, Xeplion)

quetiapin

aripiprazo

paliperidon



JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Dexmedetomidine Added to Standard Care

on Ventilator-Free Time in Patients With Agitated Delirium
A Randomized Clinical Trial

Mlichael T Reade, DPhil FOICM: Glenn ML Eastwood, RN, PhD: Rinalido Balloma, MO, FCICM; Michaed Bailey, FhD; Andrew Bersten, BT, FOICK;
Benjamin Cheung, MEES, FCICM: Andrew Doves, MBES, FOCM; Anthorty Delaney. PR FOICM; Angaj Ghosh, MBES, FCICM:

Frani vani Haren, PO, FOICM; Menna Harley, MOL FOCM; David Knight, MBES, FTICM; Shay MoGusnees, MBCHE, FOICM:

John Mulder, MBChE, FCICME: Steve B0onoghus. MBChE, FOCM; Micholas Simpson, MEBS, FOCA: Paul Young, MBCHE, FOCKM:

for the DakLIA krvestigators and the Australian and Mew Zealand Intensive Care Socety Oinical Traks Group

Figare | Patiend Flow Dusgram of the DahLis Trial
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Figure 2. Kaplan-Meier Analysis of the Proportion of Patients Remaining Fhaicpsizetil
Intubated During the First 7 Days of the Study et s P 2
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zaver 2020

po deliriu aktivné patrat (cave oversedation)
|écit/odstranit vyvolavajici pFicinu
nefarmakologicka lécba

hyperaktivni delirium - haloperidol v malé
davce, DEX

hyperaktivni delirium z odnéti (alkohol, BZD) -
benzodiazepin, DEX

hypoaktivni delirium bez farmakologické lécby
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