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current
guidelines



| | 2013 PAD guidelines

Special Article

Clinical Practice Guidelines for the Management
of Pain, Agitation, and Delirium in Adult Patients
in the Intensive Care Uni

Juliana Barr, MD, FCCM!; Gilles L. Fraser, PharmD, FCCM?; Kathleen Puntillo, RN, PhD, FAAN, FCCM?;
E. Wesley Ely, MD, MPH, FACP, FCCM?*; Céline Gélinas, RN, PhD?; Joseph E. Dasta, MSc, FCCM, FCCP®;
Judy E. Davidson, DNP, RN’; John W. Devlin, PharmD, FCCM, FCCP? John P. Kress, MD?;

Aaron M. Joffe, DO'; Douglas B. Coursin, MD"; Daniel L. Herr, MD, MS, FCCM*;

Avery Tung, MD"; Bryce R. H. Robinson, MD, FACS'; Dorrie K. Fontaine, PhD, RN, FAAN";
Michael A. Ramsay, MD'¢; Richard R. Riker, MD, FCCM'"’; Curtis N. Sessler, MD, FCCP, FCCM;
Brenda Pun, MSN, RN, ACNP"; Yoanna Skrobik, MD, FRCP?; Roman Jaeschke, MD?*

Crit Care Med. 2013;41:263-306.



2018 PADIS guidelines

Online Special Article

Clinical Practice Guidelines for the Prevention and

Management of Pain, Agitation/Sedation, Delirium,
Immobility, and Sleep Disruption in Adult Patients

In the

John W. Devlin, PharmD, FCCM (Chair)"% Yoanna Skrobik, MD, FRCP(c), MSc, FCCM (Vice-Chair)?*;
Céline Gélinas, RN, PhD; Dale M. Needham, MD, PhD? Arjen J. C. Slooter, MD, PhD’;

Pratik P. Pandharipande, MD, MSCI, FCCM?; Paula L. Watson, MD?; Gerald L. Weinhouse, MD';

Mark E. Nunnally, MD, FCCM "> Bram Rochwerg, MD, MSc'>'¢;

Michele C. Balas, RN, PhD, FCCM, FAAN'"!; Mark van den Boogaard, RN, PhD"; Karen J. Bosma, MD***;
Nathaniel E. Brummel, MD, MSCI**%; Gerald Chanques, MD, PhD?*%; Linda Denehy, PT, PhD?;

Xavier Drouot, MD, PhD*%; Gilles L. Fraser, PharmD, MCCM?; Jocelyn E. Harris, OT, PhD*;

B Ag [ewnolusoucs s sieuanol)dpy waoy papeciumog

Crit Care Med. 2018;46:825-873.



Zmena
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zmeéna paradigmatu

v koncept hluboke sedace (deep level of sedation)
opusten

v analgeticka terapie by méla predchazet sedaci

v je doporucovana ,first-line" analgesia pomoci
intravendznich opiodd

v nestaci-li analgezie k odstranéni stresu, pridava
se sedace (sedation as needed)



zmeéna paradigmatu

v jsou doporucovana nebenzodiazepinova
sedativa (dexmedetomidin, propofol, clonidin)

v nefarmakologické postupy (mobilizace, redukce
hluku a osvétleni, rytmus spanku — bdéni ...) 1

v nezbytnym se jevi zavedeni skorovacich
systémU ke sledovani vyskytu agitovanosti,
bolesti a deliria (RASS, CAM-ICU)



cile
analgosedace




2. Cile analgosedace u pacientl v intenzivni péci

Recentni prace definovaly spravné provadénou analgezii a sedaci jako takové farmakologicke
i nefarmakologické ovlivnéni pacienta, ktery je orientovan, zbaven bolesti a pociti strachu ¢i
uzkosti, zaroven je vSak pii védomi €i lehce probuditelny a dobie spolupracujici. Soucasné je
tfeba minimalizovat riziko védomeého ¢i bezdécného sebeohroienﬂ pacienta, napi. vytaZenim
invazivnich vstupt ¢i endotrachealni kanyly.







monitorace
analgosedace



monitorace analgosedace

v laboratorni, pristrojové a zobrazovaci moznosti
jSOuU omezene

v dlraz kladen na sledovani klinického stavu

v systémy urceny pro pacienty komunikujici i
nekomunikujici

v standard: Richmond Agitation and Sedation
Scale (RASS)

v dle doporuceni hodnotit kazdych 8 hodin



monitorace analgosedace

AN



Tabulka 1. Richmond Agitation and Sedation Scale (RASS)

Skore | Stav Popis

+4 Bojovny Ocividné bojovny, nasilny, bezprostiedné ohrozuje personal
+3 Vyrazné agitovany Taha ¢i vytahuje kanylu €1 katetry, agresivni

+2 Agitovany Casté bezcilné pohyby, zapasi s ventilatorem

+] Neklidny Uzkostny. ale pohyby bez znamek 7ivé agrese

Bdely ale klidny
Somnolence Neni plné€ bdély, ale reaguje pii osloveni (otevieni oc¢i/o¢ni
kontakt >10 s)
-2 Lehka sedace Kratke probuzeni a o¢ni kontakt na osloveni (<10 s)
-3 Stiedni sedace Pohyb ¢i otevieni oc¢i na osloveni (bez ocniho kontaktu)
Zadna odpoveéd’ na osloveni, pouze pohyb ¢&i otevieni o¢i na

-4 Hluboka sedace fyzicky podnét

-5 Neprobuditelny Zadna odpovéd na osloveni ani fyzicky podnét
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Analgosedierung

14.04.2014 - 16.04.2014

Medikamente
Regelmassig

Startony| 1000 mg .. 10 mg/ml

Gesamt

10 UE mg

Medikamenteninfusionen

Dexdor 400ug-Bypass 8 pg/mil_ b ot Ci0h Uyl R 1 NURP PRI PPN SNSRI Sl =t NP R | REE | P R P . . 2131 pg
45 gl ol 4% g4 40 gm0 gmly, sl aal,

Propofol 2% S0ml-.. 20 mg/miL :I ..... r:f . .:'.' A -1: el M- A TN~ A "'m:I Mt ) ! 1709 mg

Ultiva 2mg / 50 .. 0.04 mg/mi[3% ! il i 23 L 2.15 mg
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propofol




propofol

v nejcastéji pouzivané sedativum

v Némecko: povoleno pouziti od 17. roku veéku,
max. po dobu 7 dnti a v davce < 4 mg/kg/h

v byt si veédom nezadoucich ucinkd!
v propofol-related infusion syndrom
v sterilita!

v energeticky prijem (tukova emulze)



a,- agoniste




a,- agonisté

v sedativni @ mirné analgeticky efekt bez
dechové deprese

v clonidin, dexmedetomidin

v pacient snadno probuditelny, minimalni
amneézie a anxiolyza

v cave: hypotenze a bradykardie

dexdor ® |
T o LB Catapresan: 0,15 e/l

oy




dexmedetomidin

v jiny farmakokineticky i farmakodynamicky
profil (kratsi polocas)

(S 4

midazolamem (clonidin pouze u odnéti
alkoholu)

v lepsi spoluprace pacienttl ve srovnani s
midazolamem und propofolem



2013 PAD guidelines

2018 PADIS guidelines

nonbenzodiazepine sedatives
(either propofol or dexmedetomidine)
are preferable
to benzodiazepine sedatives
(either midazolam or lorazepam) in critically ill patients

improved short-term
outcomes

- ICU LOS

- duration of mechanical
ventilation

- delirium

improved both short-term
and long-term outcomes

- time to extubation, time to
light sedation, delirium

- 90-day mortality, cognitive
and physical functioning,
institutionalization,

and psychologic dysfunction




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early Sedation with Dexmedetomidine in
Critically Ill Patients
Y. Shehabi, B.D. Howe, R. Bellomo, Y.M. Arabi, M. Bailey, F.E. Bass,
S. Bin Kadiman, C.J. McArthur, L. Murray, M.C. Reade, |.M. Seppelt, J. Takala,
M.P. Wise, and S.A. Webb, for the ANZICS Clinical Trials Group
and the SPICE Ill Investigators®
ABSTRACT
BACKGROUND

Dexmedetomidine produces sedation while maintaining a degree of arousability
and may reduce the duration of mechanical ventilation and delirium among pa-
tients in the intensive care unit (ICU). The use of dexmedetomidine as the sole or
primary sedative agent in patients undergoing mechanical ventilation has not been
extensively studied.

N Engl ] Med. 2019,380:2506-17.



benzodiazepiny




benzodiazepiny

v nejsou doporuceny jako farmaka 1. volby k
navozeni spanku u pacientl na ICU

v pouziti je rizikovym faktorem vzniku deliria

v |éky 1. volby u syndromu z odnéti (alkohol,
éky) a soucast lécby epileptickych stavil

v midazolam, lorazepam, lormetazepam,
flunitrazepam ...



lormetazepam

v oralni forma dostupna vice jak 30 let
v od 2011 dostupny intravenozné (Sedalam®)
v sedativni, hypnoticky, anxiolyticky

v poruchy jaternich Ci ledvinnych funkci, vysoky
vek nebo kombinace s jinymi farmaky jeho
farmakokinetiku neovlivnuji



31.03.2021, glltig bis 30.03.2026

S3-Leitlinie

Analgesie, Sedierung und Delirmanagement in der

Intensivmedizin (DAS-Leitlinie 2020)

AWMPF-Registernummer: 001/012

Fir Patient:innen mit Alkoholkrankheit und einem Delir (20-50% der ICU-Patient:innen) sind

Benzodiazepine in Bezug auf Sicherheit und Effektivitat vorteilhaft[386].

Ultrakurzwirksame Benzodiazepine (z.B. Remimazolam)[387] und Benzodiazepine mit alternativem

Metabolisierungsweg und veranderter Pharmakodynamik (insbesondere einer stdrkeren

anxiolytischen Komponente (z.B. Lormetazepam[388]), kdnnen in Zukunft alternative Optionen

darstellen und werden bereits erfolgreich eingesetzt.
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neuroleptika




p

* chlorpromazin
* levopromazin
thioridazin

* blokuji D receptory

* sedativni efekt u
agitovanosti,

\

agresivity, promethazin
neklidu
\_ NeEUro- Y,
leptika
)
* tiaprid haloperidol
* risperidon melperon
* quetiapin prochlorperazi
* clomethiazol n
. J




guetiapin

v Seroquel®, Xeroquel®, Ketipinor®, Quetiapin
Sandoz®, Quenan®, Quetin®, Ketilept® ...

v atypické neuroleptikum

v plvodni indikace: schizofrenie, bipolarni
poruchy, pridatna lécba depresivnich epizod

v vedlejsi efekt: sedace pacienta (5. z 15)

Lancet. 2013;382(9896):951-62.



guetiapin

v ucinek zesilen nekterymi léky — azoly,
makrolidy, inhibitory HIV-proteazy

v nema extrapyramidové ucinky

v velmi mirné prodluzuje QT-interval

v davkovani pro perzistujici agitaci:
12,5 mg 1-0-1

az 50 mg 1-0-1
az 600 mg/d (tézkeé psychotické priznaky)



antidepresiva




p

{Jreuptake
NOR, SER

antidepresivni,
anxiolyticky
ucinek

antide-

presiva

I1I.
generace

fluoxetin
sertralin
citalopram
paroxetin

~
* amitryptylin

* dosulepin

* klomipramin

I. Y,
generace

I1.
generace

dibenzepin
* maprotilin




antidepresiva III. generace

v fluoxetin, sertralin, citalopram, paroxetin

v SSRI (selective serotonin reuptake inhibitors)

v indikace: deprese (i ve stari), obsedantne-
kompulzivni, fobické a panické stavy

v kontraindikace: uzivani IMAO, poruchy jater

v cave: serotoninovy sy (poceni, prdjem,
horecka, tres, hyperreflexie)



ostatni




gabapentin

g

v Neurontin®, Gabapentin-Teva®, Neurostil® ...

v antiepileptikum 3. generace

v plvodni indikace: IéCba parcialnich epilept.
zachvatl a periferni neuropatické bolesti

v cave: delsi nastup ucinku (dny — tydny)

v nemetabolizuje se v jatrech ani jinych tkanich,
vylucovan ledvinami (je dialyzovatelny)



gabapentin

v ICU indikace: hyperalgézie (ztrata inhibicni
kontroly centralni senzitizace) a alodynie
(centralni reorganizace periferni senzitizace)

v doplnujici analgetikum zvl. u myalgii a
,celotélovych" bolesti

v snizuje spotrebu opioidnich analgetik, zklidnuje
pacienta

v davkovani: 300-1800 mg/d



inhalacni
anestetika




p

* “off-label use”

inhalacni
anestetika

* AnaConDa
* Mirus

~

* experiment




]

- rapid onset and offset of action
- quick onset of sedation and awakening
- primarily act on the cerebral cortex

- leaves autonomic functions undisturbed
- volatile anaesthetics accumulate very little

- excreted by the lungs, independent of liver and kidney
- cardio and cerebroprotective properties

- bronchodilatation and anti-epileptic activity




13.09.2018 - 15.09.2018 Gesamt

Medikamente
Regelmassig
Xylocain 2% Amp. 20 mg/ml 100 mg 100 mg 100 mg 100 mg
Einmalig Verabreichtes
Darmicurn Smg / Sml Ampullen 5?1? 5 mg
1 mag/ml
Fentamed 0,05 mg/ml - Ampul 0.1, g 0.1 mg
len 0.05 mg/ml *
- Ketanest S Smag/ml Ampullen 50*“9 50 mg
5 mg/ml
Esmeron 10mg / ml 10 mg/ml wq,.‘-'“‘l 100 mg
Medikamenteninfusionen
Dexdor 1000ug-Bypass 1051 10%" 0% 10%! 12§ 10%! 101 8% 8% 85! B! 7 8880 pg
20 pg/ml
Propofol 2% S0ml-Perfusor 109 10%110%0 1wofiofize oo e ot g g g2 g3 Fa gy 5 BB16 mg
20 mg/ml
Sevofluran Baxter 100% 171 351455 5% 58 &% 8 148 ml
Ultiva Smg / 50 ml NaCl % 1o0fr 10%t 10%t 8¥rafr  1ofie%r  oBfr o oBfr o 7¢ 42.8 mg
0.1 ma/ml

Medikamenteninfusionen
Lie

Dexdor 1000ug-Bypass
20 pg/ml
Propofol 2% S0ml-Perfusor
20 mg/ml
Sevofluran Baxter 100%
1 ml/rmil

Ultiva Smg / 50 ml MaCl
0.1 mg/ml




AnaConDa




disadvantages

]

- non-rebreathing high-flow ventilators in the ICU

- lack of dedicated vapourisers for the high-flow systems
- problems of workplace contamination with the gas

- unfamiliarity of the ICU staftf

- Increase in overall dead space

- closed loop tracheal suction system is advisable

- Inadvertent intravenous injection is possible

- fluoride toxicity

- costs
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Sevofluran Baxter 100% BY 9%\ oW . tod 1o%  1o%  o%iiof 101 10901051951 9%t 98 ant 453 mi
1 ml/ml

LIt — ] i ; i mg




taktika
analgosedace




taktika sedace
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¥l Analgosedierung

27.01.2017 - 29.01.2017 Gesamt
Medikamente
Seroquel 100mag.. 100 ma/Tabl 1nq,=’“" 100 rmig
Seroquel 100mg.. 100 mg/Tabl 10Qm9 Oge 100 mg
Medikamenteninfusionen
Dexdor 400ug-Bypass Euqul!!!!! -! !!! 1205 pg
Propofol 2% 50ml-.. 20 ma/ml -j-'E- o T T 515 mg
Ultiva 2mg / 50 .. 0.04 mg/miLat 2% 1 2.97 mg

Bei Bedarf

Nuvilll]in Amp. 2,..
IHaCl 0.9 %

0.024 g/ml
0.95 ml'ml

aedikamen
Reagelmassia

Keppra 500mg Du.. 4.8 ma/ml|[500ms

500mg 500 mg

50Qms

HaCl 0.9 % 0,95 ml/ml

Dexdor 400pg-Bypass B pa/mij.

1000mg  1008mg 100§ mg

1000mg 1008 mg

E. . '.E'
i

Ay 2vi0sy )

Gesamt

3000 mag
600 ml

5000 mg

B27 ug

Propofel 1 % 50 ml,, 10 ma/ml

161 mg

¥l Analgosedierung

25.01.2017 - 27.01.2017

Medikamente

Geésamt

2004 200q

Modasomil 100.. 100 mg,/Tabl

400 mg

Startonyl 1000 mg .
Medikamenteninfusionen

Propofel 1 % 50 ml,, 10 mag/mil
Ropinaest-Bypass 1,. 3 mag/mi

10 mg/mi{13P0 ms

- T —.
5% Sw! 04F!

umﬁ..., 1000mg 1000 mg

'3;"7' 3%

lﬂﬂﬁng 1000 mg

]
3%

6000 mg

304 mg

415 mg
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[¥] Analgosedierung

08.01.2017 - 10.01.2017 Gesamt
Medikamente

Mimbex Injektionsls..
Medikamenteninfusionen

Dexdor 400ug-Bypass B pg/mill. | BRI RS B SRRREN R SIS VU DR B 2247 pg
oropofol 2% Soml. 20 m/mili0r, 108125 ot iz N L L A C T Gt L L marrrep
Sedalor 8mg Byp.. 0.08 mg/ml _1'"7' By 9,95 m
MaCl 0.9 % 0.5 ml/ml g8 g gl gw, -y S, ®, gul | T T prT 62.2 m
Sufenta 1mg /£ 50, 002 MO/ i e e e bbbl ek el bl il il 7.12 mg




COVID-19




pre COVID-19

- substantial reduction in the use of
benzodiazepine-based sedation

- in the past decade from about 80% to <10%

- reduction delirium prevalence in mechanically
ventilated patients (from about 80% to 50%)

- delirium has also been shown to be a significant
predictor of acquired dementia after critical illness

COVID-19

- deep sedation with widespread use of benzodiazepine
infusions, immobilisation, and isolation from families

- significantly higher prevalence and duration of delirium

- delirium hyperactive




COVID-19 a sedace

]

- pacient v izolaci
- zhorSeny (opozdény) pfistup k pacientovi i perfuzorim
- chybi vizualni kontrola pacienta

- sedace nezaintubovanych pacientu
- sedace pacientu v pronaci

- potieba vysSSich davek sedace
- pfechodny nedostatek l1éku

- méne zaskoleneho personalu, happy hypoxia

- vySSi vyskyt deliria (hyperaktivniho?)









RESEARCH ARTICLE

High sedation needs of critically ill COVID-19
ARDS patients—A monocentric observational
study

Armin Niklas Flinspach:' *, Hendrik Booke', Kai Zacharowski', Umniye Balaban®,
Eva Herrmann?, Elisabeth Hannah Adam’

Background

Therapy of severely affected coronavirus patient, requiring intubation and sedation is still
challenging. Recently, difficulties in sedating these patients have been discussed. This
study aims to describe sedation practices in patients with 2019 coronavirus disease
(COVID-19)-induced acute respiratory distress syndrome (ARDS).

Methods

We performed a retrospective monocentric analysis of sedation regimens in critically ill intu-
bated patients with respiratory failure who required sedation in our mixed 32-bed university
intensive care unit. All mechanically ventilated adults with COVID-19-induced ARDS requir-
ing continuously infused sedative therapy admitted between April 4, 2020, and June 30,
2020 were included. We recorded demographic data, sedative dosages, prone positioning,
sedation levels and duration. Descriptive data analysis was performed; for additional analy-
sis, a logistic regression with mixed effect was used.




Results

In total, 56 patients (mean age 67 (+14) years) were included. The mean observed sedation
period was 224 (+139) hours. To achieve the prescribed sedation level, we observed the
need for two or three sedatives in 48.7% and 12.8% of the cases, respectively. In cases with
a triple sedation regimen, the combination of clonidine, esketamine and midazolam was
observed in most cases (75.7%). Analgesia was achieved using sufentanil in 98.6% of the
cases. The analysis showed that the majority of COVID-19 patients required an unusually
high sedation dose compared to those available in the literature.

Conclusion

The global pandemic continues to affect patients severely requiring ventilation and sedation,
but optimal sedation strategies are still lacking. The findings of our observation suggest
unusual high dosages of sedatives in mechanically ventilated patients with COVID-19. Pre-
scribed sedation levels appear to be achievable only with several combinations of sedatives
in most critically ill patients suffering from COVID-19-induced ARDS and a potential associa-
tion to the often required sophisticated critical care including prone positioning and ECMO

treatment seems conceivable.




16.11.2021 - 18.11.2021

Medikamente

Gesamt

Ketanest S Smg/ml Ampullen 250 mg 250 mg
5 ma/ml
Praxiten 15 mg Thl. 15 mag 15 mg
15 mg/Tabl R
Praxiten 15 mg Thl. 15 mg 15,9 30 mg
15 rg/Tabl _i‘ o
Seropram 20 mg Filmtbl. 20 g 20.mg 40 mg
20 rmg/Tabl ¥ ¥
Seroguel 200mg FTBL 200 mg 400 mg 600 mg
200 mg/Tabl %‘ we
Esmeron 10mg / ml 10 mag/ml 20";""'9 200 mg
Einmalig Verabreichtes
MNovalgin Amp. 2,50/ 5mil g_ag 2.5q
0.5 g/ml
Medikamenteninfusionen
=
Dexdor 1000ug-Bypass S g 5% 331 1271 = [T
20 pgfm| e '
Dexdor 1000ug-Bypass 1"‘7'_ &Y 2924 g
20 pg/ml :
Ketanest 1250mg Perfusor 5:%' 2B08 mg
25 ma/ml
Propofol 2% 50ml-Perfusor 6% 5.5% 6% 4,58 4,55 2576 mg
20 mg/ml :
Propafol 2% S0ml-Perfusar 0.1% 1251125 128 691 6.5 6% 4.5 31 85! SHEE T
20 mg‘fml L L L L L L L L L)L Ll e — L L L
Propofol 2% 50ml-Perfusor 0.1 23124 123 6% 6.5% 6 4.5 5278 mg
20 mg/ml
Propofol 2% S0ml-Perfusor 631 5.5% [ 4,59 4,59 2576 mg
20 mg/ml '
Sufenta 2rmg / 50 MaCl gmr' 1.07 mag
0.04 mg/ml
Sufenta 2mg / 50 MaCl 3% 5 1.4 mg
0.04 mg/mil — —
Ultiva 5mg / 50 ml NaCl ol 0.1%110% 3716.7% 6% 1% 0.01 mg
0.1 mg/m
Ultiva Smag / 50 ml NaCl ol 0.1%110% 3.576.7% 6% 19 0.01 mg
0.1 ma/m
Ultiva Smag / 50 ml NaCl - 3.5%6.7 % 6% i 15.3 mg
0.1 mag/m
Movalgin 1g / 2ml 2.8 mag/mil 100% 1000 mg
NaCl 0.9 % 0.98 mi/ml 4 100 ml




Lancet Respir Med 2021;

Prevalence and risk factors for delirium in critically ill
patients with COVID-19 (COVID-D): a multicentre cohort
study

Interpretation Acute brain dysfunction was highly prevalent and prolonged in critically ill patients with
COVID-19. Benzodiazepine use and lack of family visitation were identified as modifiable risk factors for delirium,
and thus these data present an opportunity to reduce acute brain dysfunction in patients with COVID-19.

T ortne oV 19 Intensive care tnternationar stoay Groupt

Summary

Background To date, 750 000 patients with COVID-19 worldwide have required mechanical ventilation and thus are
at high risk of acute brain dysfunction (coma and delirium). We aimed to investigate the prevalence of delirium and
coma, and risk factors for delirium in critically ill patients with COVID-19, to aid the development of strategies to
mitigate delirium and associated sequelae.

Methods This multicentre cohort study included 69 adult intensive care units (ICUs), across 14 countries. We included all
patients (aged =18 years) admitted to participating ICUs with severe acute respiratory syndrome coronavirus 2 infection
before April 28, 2020. Patients who were moribund or had life-support measures withdrawn within 24 h of ICU admission,
prisoners, patients with pre-existing mental illness, neurodegenerative disorders, congenital or acquired brain damage,
hepatic coma, drug overdose, suicide attempt, or those who were blind or deaf were excluded. We collected de-identified
data from electronic health records on patient demographics, delirium and coma assessments, and management strategies
for a 21-day period. Additional data on ventilator support, ICU length of stay, and vital status was collected for a 28-day
period. The primary outcome was to determine the prevalence of delirium and coma and to investigate any associated risk
factors associated with development of delirium the next day. We also investigated predictors of number of days alive
without delirium or coma. These outcomes were investigated using multivariable regression.

Findings Between Jan 20 and April 28, 2020, 4530 patients with COVID-19 were admitted to 69 ICUs, of whom
2088 patients were included in the study cohort. The median age of patients was 64 years (IQR 54 to 71) with a
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Sedation in mechanically ventilated covid-19
patients: A narrative review for emergency
medicine providers

Sedatives play an integral role in patients with COVID-19 by acting
as induction agents prior to neuromuscular blockade and reducing dis-
comfort during periods of mechanical ventilation. During induction,
sedatives facilitate amnesia and cause a blunted sympathetic response,
creating favorable intubation conditions [1]. Post-intubation mainte-
nance sedation improves pulmonary compliance, prevents asynchrony,
and facilitates adaption to the ventilator; however, in severe cases, addi-
tional paralytics are required [2,3]. Although emergency medicine phy-
sicians are typically involved in the initial stabilization of patients that
require prolonged sedation and mechanical ventilation, limited ICU ca-
pacity has created longer boarding times for patients in the ED. As such,
ED physicians require a basic understanding regarding management of
sedation for these critically ill patients, which will be summarized in
this review.

Etomidate isasedative hypnotic frequently used asaninduction agent

ability to maintain hemodynamic stability make it an attractive option
for sedation.

Propofol is a sedative hypnotic used for induction and maintenance
of sedation in mechanically ventilated patients. It is a popular choice for
sedation due to its highly predictable pharmacokinetic properties,
including rapid onset and short duration of action [11]. The adverse ef-
fect profile of propofol makes it suboptimal for sedating critically ill
COVID-19 patients. Diminished cardiac output and hypotension are
known adverse effects of propofol and these effects are exacerbated in
the setting of mechanical ventilation [11]. The use of propofol as an in-
duction or maintenance agent in COVID-19 patients with shock could
lead to profound hypotension. Propofol infusion syndrome is a rare,
but potentially fatal adverse effect that can occur in the setting of
prolonged use. It is characterized by bradycardia, metabolic acidosis,
and rhabdomyolysis. Propofol should be discontinued, and sedation
changed to another agent(s), such as dexmetatomadine and midazo-
lam, and supportive care for complications initiated [12]. It has been
suggested the critical illness myopathy COVID-19 patients experience
could be due in part to low-grade myotoxicity associated with
prolonged propofol administration [13]. Although limited data exists




Table 1
Sedatives considered in mechanically ventilated COVID-19 patients.

Sedatives Current use Potential benefits in Potential adverse  Any COVID-19 Findings related to COVID-19  Recommendation
COVID-19 effects study
Etomidate Induction agent - Hemodynamic - Adrenocortical No N/A May be used for induction in young
stability suppression patients
- Minimal respiratory - Hypercarbia
depression - Cardiovascular
- Reduced risk of instability in
histamine release elderly
patients with
HTN
Ketamine - Induction - Reduces inflamma- - Hallucinations Yes - Potential for immune Primary choice for induction of
agent tory markers such modulation sedation of COVID patients,
- Maintenance as IL-6 - Neuropsychiatric benefits particularly those that are
at low doses - Minimal respiratory hemodynamically unstable
- Analgesia in depression
Icu
Propofol - Induction - Rapid onset, rapid - Diminished Yes - Myotoxicity Should not be used for prolonged
agent recovery cardiac output, - Propofol infusion deep sedation
- Maintenance - Anti-inflammatory/ hypotension syndrome
at low doses immunomodulatory - Propofol infu-
effects sion syndrome
Dexmedetomidine Light sedation in - Minimal risk of - Bradycardia Yes - Combination of Primary choice for long-term
mechanically delirium and hypoten- Dexmedetomidine and sedation when used in conjunction
ventilated - Hemodynamic sion with ini- midazolam is effective with benzodiazepines
patients stability tial bolus dual therapy for long term
- Reduced time - Withdrawal sedation with limited side
requiring when used in effects
ventilation high doses
- Reduced peri-- =24 h

intubation agitation
(lower risk of aero-
solizing particles)

Benzodiazepines  Continuous - Treatment of acute
sedation in the agitation
setting of anxiety - Short-term break--
and agitation through sedation
Inhalational - Pediatric - Reduced need for
Volatile patients hemodynamic
Sedatives - Ambulatory support
surgeries - Reduced need for

opioids

Ph o i o 2 om o ®l an” o

Hypotension Yes

Reduced respi-

ratory drive

Longer ventila-

tor times

delirium

Malignant No N/A
hyperthermia

Should not be used as monotherapy
for long term sedation due to
increased risk of aspiration causing
refractory hypoxemia and longer
ventilation times

Use for prolonged sedation is
experimental and not FDA approved
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Analgosedation of Covid-19 intensive care patients.

Special aspects during the pandemic

J. Herrmann - Q. Notz - T. Schlesinger - B. Schmid - J. Stumpner - M. Kredel -
P. Kranke - P. Meybohm - C. Lotz

P Zitierweise: Herrmann J, Notz Q), Schlesinger T, Schmid B, Stumpner ], Kredel M et al: Analgosedierung
bei Covid-19-Intensivpatienten. Besondere Aspekte wihrend der Pandemie. Anisth Intensivmed
2020;61:5154-5158. DOI: 10.19224/ai2020.5154



Tabelle 1
Ubersicht iiber die Vor- und Nachteile verschiedener Sedativa bei COVID-19-Intensivpatienten.

Sedativum + -
Propofol * gut steuerbar * eingeschrankte Verfligbarkeit
* kurz- und mittelfristige * Preisanstieg
Sedierung (<72 h Dauer)
Volatile * gut steuerbar e Systemwechsel und Beendigung mit
Anasthetika e mogliche organprotektive Effekte zahlreichen Konnektions- und
im ARDS Dekonnektionsschritten verbunden
 erfahrener Anwender nétig
Benzodiazepine * Langzeitsedierung >72 h * schlecht steuerbar mit Ceiling-Effekt
e Midazolam e Anxiolyse  erhohtes Delirrisiko
* Lormetazepam e gof. eingeschrdnkte Verfligharkeit
Ketamin * additive Gabe in allen Phasen * bei knappen Ressourcen
der Langzeitsedierung moglich | e nicht zur Monosedierung geeignet
* Analgesie
a2-Adrenozeptor- | ¢ geeignet zur Monosedierung * kardiovaskuldare Nebenwirkungen
agonisten oder additiven Gabe
e Reduktion des Delirrisikos

Anasth Intensivmed. 2020; 61:154-
Q



intensive care in Covid patients I.

s - dexametazon 6 mg I.v.

- striktni individualizovana antikoagulace (dle FXa)

- neinvazivni ventilacni techniky (O,, HFNO,, NIV)
- invazivni ventilace
- prone position rutinné u vsech pri response

- NO, ECMO

- Individualizovana sedace

- neinvazivni TTM (ArcticSun vs ThermoGuard)









	Snímek 1
	Snímek 2
	přehled
	Snímek 4
	Snímek 5
	Snímek 6
	Snímek 7
	Snímek 8
	Snímek 9
	Snímek 10
	Snímek 11
	Snímek 12
	Snímek 13
	Snímek 14
	Snímek 15
	Snímek 16
	Snímek 17
	Snímek 18
	Snímek 19
	Snímek 20
	Snímek 21
	Snímek 22
	Snímek 23
	Snímek 24
	Snímek 25
	Snímek 26
	Snímek 27
	Snímek 28
	Snímek 29
	Snímek 30
	Snímek 31
	Snímek 32
	Snímek 33
	Snímek 34
	Snímek 35
	Snímek 36
	Snímek 37
	Snímek 38
	Snímek 39
	Snímek 40
	Snímek 41
	Snímek 42
	Snímek 43
	Snímek 44
	Snímek 45
	Snímek 46
	Snímek 47
	Snímek 48
	Snímek 49
	Snímek 50
	Snímek 51
	Snímek 52
	Snímek 53
	Snímek 54
	Snímek 55
	Snímek 56
	Snímek 57
	Snímek 58
	Snímek 59
	Snímek 60
	Snímek 61
	Snímek 62
	Snímek 63
	Snímek 64
	Snímek 65
	Snímek 66
	Snímek 67
	Snímek 68

