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\ withdrawal
\ Noise
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(e.g., turning, physical
therapy) \
e Anxiety
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tube - Hnpeasan or pathologic)

/ awareness
Tissue injury ‘\\Frustration
(e.g., surgery, trauma,
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Vascular \ homeostasis
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Sleep
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Advanced age \
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Physical -
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aEeCas Affective component ~ "€stra! hunger, dyspnea)
(e.g., “this pain means N
™ I’'m more likely to die”) Inability to Ventilator
communicate
dyssynchrony

Michael C. Reade, M.B., B.S., D.Phil., and Simon Finfer, M.D.
N Engl J Med 2014; 370:444-454



Oenupun — natnHckoe Delirium -
6e3ymue, nomeLwlaTenbLCTBO, OT
Delirare — OTKNOHATBLCA OT NMPAMOM
NIMHUN, be3yMCcTBOBaTb



Oennpun

9TMONOrM4eckun Hecneynuyeckun, opraHn4ecKkmnm
LepebpanbHbI CUHOPOM, XapaKTepusyoLwnimncs
HapyLLeHNAMU CO3HAHNA, BHUMAHUA, BOCMPUATUSA,
MbILLIEHUA, NAMSATU, NCUXOMOTOPHOIo NOBEAEHUS,
9MOLUUU, HapyLleHnemM YyepenoBaHUA CHa-
boapcTBOBaAHMUS

Steiner L. Eur. J. Anaestesiol. 2011; 28: 628-636



MKbB-10

AenupuUn - 3TUONOINMYEecKU Hecneuyndpmniecknin
opraHn4Yyeckmun uepebpanbHblU CUHAOPOM,
XapakTepusyrLwmnmncsa ogHoBpeMeHHbIM HapyLleHneM
CO3HaHMUA N BHUMaHUSA, BOCMPUATUSA, MbILLIEHUS,
namMmaTu, NCUXOMOTOPHOro noBedEeHUSA, 3IMOLUM,
LIMKINMYHOCTM CHa n boapctBoBaHUA. ONMUTENbHOCTL
COCTOAHUA BapbUPYETCHA, U CTENeHb THAXECTU
Konebnerca ot cpeaHen 40 OYEHb TAXENOW



Ilo ABUTI'AaTC/JIBHBIM NMPOABJJICHUIAM
1. rmnepaktueHbiK (B OAP yacTo
Ha3bIBaAOT NCUXO30M);
2. TMMNOAKTUBHbIN (TUXUN OeNUPUN)
3. CMeLlaHHbIN (OBUraTernbHble

NPoABMeHNs KoneosoTca Mexay rmnep- u
rMNoakTUBHLIM Oenupuem)



OCHOBHbIe MeXaHU3Mbl, NpUBOASLLME K
pa3BUTUIO Aenupus

1. aHaToMuyeckun pedhuvunt (noBpexaeHue
BbICLULMX KOPKOBbLIX 30H, TaKuWX Kak
npedpoHTanbHasa n 3agHaa TeMeHHasi 0bnactn He
OOMMWHAHTHOIO nonywapusa, nepegHun Tanamyc,
ba3saribHble raHrmnmMmn, BUCOYHO-3aTbINMOYHbIE J0MN)

2. HapyLwieHne ypoOBHA HEMPOTPAHCMUTTEPOB
(MBMEHEHNE YPOBHA CEPOTOHUHA, AedunuuT
aLleTUnxonuHa, n3bbIToK gonamMmuHa).



Delirium Pathophysiology

Medications Medications
Alcohol withdrawal Medical iliness
Medications Surgical lliness
Stroke / Benzodiazepine and
. N o Alcohol Withdrawal
Cholinergic Cholinergic /
Activation Inhibition »
Dopamine \ / Reduced
Activation - GABA Activity
. ;-\‘ -
Cytokine N GABA Benzodiazepines
Excess . - 7 Activation ™ Hepatic Failure
. //
Serotonin Delirium
Activation \ Glutamate
Deficiency Excess \
Medications 1
Substance withdrawal Tryptophan depletion Hepatic failure
Phenyalanine elevation . Alcohol withdrawal
ucocorticoids
Cushings Syndrome
Surgical lliness Surgery

Medical lliness Stroke



Older age and male sex have been associated with an
increased and independent risk of delirium
Lee HB et al. J Am Geriatr Soc 2011,59(12)

Twenty-five risk factors were significantly associated
with delirium, and among those four were recognized as
predisposing to delirium: respiratory disease, older age,

alcohol abuse, dementia.
Van Rompaey B. et al. Intensive Crit Care Nurs 2008,24(2)

Twenty-one risk factors were considered precipitating,
because they were related the patient's underlying

disease.
Alagiakrishnan K, Wiens CA Postgrad Med J 2004,80(945)



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

1.

11.

1L

IV.

vi.

Four baseline risk factors are positively and signifi-
cantly associated with the development of delirium
in the ICU: preexisting dementia, history of hyper-
tension and/or alcoholism, and a high severity of
illness at admission (B).

Coma is an independent risk factor for the develop-
ment of delirium in ICU patients (B).

Conflicting data surround the relationship between
opioid use and the development of delirium in
adult ICU patients (B).

Benzodiazepine use may be a risk factor for the
development of delirium in adult ICU patients (B).
There are insufficient data to determine the rela-
tionship between propofol use and the develop-
ment of delirium in adult ICU patients (C).

In mechanically ventilated adult ICU patients at
risk of developing delirium, dexmedetomidine
infusions administered for sedation may be associ-
ated with a lower prevalence of delirium compared
to benzodiazepine infusions (B).



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

b. Detecting and monitoring delirium

.. We recommend routine monitoring of delirium in
adult ICU patients (+1B).

il. The Confusion Assessment Method for the ICU
(CAM-ICU) and the Intensive Care Delirium Screen-
ing Checklist (ICDSC) are the most valid and reliable
delirium monitoring tools in adult ICU patients (A).

iii. Routine monitoring of delirium in adult ICU
patients is feasible in clinical practice (B).



Diagnostic and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV)
(cnpaBo4yHuk Accoumauumm No ANArHOCTUKU NCUXNYECKUX
3aboneBaHunn)

1.HapylwieHue co3HaHus
2.\ameHeHne KOrHUTUBHbLIX PYHKLNW
3.Pa3Buture 3a KOpOTKUM nepmnos BpeMeHU (B TedeHne
HEeCKOJSTbKMX YaCoB Unun gHen)
4.VI3aMeHeHne KIMHUYECKNX MPOABNEHNN B TEYEHNE CYTOK

Diagnostic and statistical manual of mental disorders,
4th ed. text rev.: DSM-IV-TR.
Arlington, VA: American Psychiatric Association, 2011.



MeTon OUeHKN Hanu4na cnyTaHHOCTU CO3HAHUA B OTAENEeHUMU
WHTeHCUBHOM Tepanuu

Confusion Assessment Method for the ICU (CAM-ICU)

Het CAM-ICU orpruaTeaeH, JeaHpHA HET

CAM-ICU orpHuaTeasH. AeIHpHA HET

CAM-ICU orpruaTteaeH, JeAHpHA HET




Yek-JMCT 1)l CKPUHUHTOBOU OLCHKU HAJIUYUSA TeJTUPUd B
HUHTCHCHMBHOW Tepanuu

The Intensive Care Delirium Screening Checklist (ICDSC)

1. HapylIeHWE YPOBHS CO3HAHUS
. HEBHUMATEJIbHOCTh
. IE30pUECHTAINAS

. FaJUTIOOMHAalI 1

2
3
4
5. ICUXOMOTOPHOE BO30YKJICHUE WJIN 3aMa3IbIBAHUE JIBUKCHUM
6. HEaJICKBaTHAS PEYb

7. HapylIeHUE [IUKINYHOCTH COH/00IpCTBOBAHUE

8. U3MEHEHNE KIMHUYECKUX MPOSIBIICHUM

1 OGann 3a HaIM4YKE MpPU3HAKa

cymMma 0aJi10B 1-3 BO3MOKHBIH Jeupuid; 0osiee 4 0aJ1J10B — 1eJIMPHUH.



[=] CrpuHUHr Hanuuua aeaupus (ICDSC)

HEB3MOM¥HO OUEHWTE B CUNY OTCYTCTEUA KOHTAKTa
C NauUeHTomM

HIVEERSAERS ATAT CTAIAOT
aa
HET
AR TR
aa
HET
AEIORIATIUOT
aa
HeT
FRTRUSEATL A
aa

HET

od do o0Ood do

RULAWNRIRGVRNS SOIEGRUTEAAD ST AR TITAMT AR LR AT
aa
HET
AOARTEREITHIT LS
aa
HET
AATEMELRIAAD LS TAGARINTES 0 TSR IS
aa
HeT
ERTNTERRIAERS RITABEIRAELS FPRVRR RIS

aa

od o0od oo odog

HET

Bcero 0




Cochrane Database Syst Rev. 2014;(12):CD006902. doi: 10.1002/14651858.CD006902.pub3. Epub 2014 Dec 9.

Music interventions for mechanically ventilated patients.
Bradt J', Dileo C.

# Author information

Abstract

BACKGROUND: Mechanical ventilation often causes major distress and anxiety in patients. The sensation of breathlessness, frequent
suctioning, inability to talk, uncertainty regarding surroundings or condition, discomfort, isolation from others, and fear contribute to high levels
of anxiety. Side effects of analgesia and sedation may lead to the prolongation of mechanical ventilation and, subsequently, to a longer length
of hospitalization and increased cost. Therefore, non-pharmacological interventions should be considered for anxiety and stress
management. Music interventions have been used to reduce anxiety and distress and improve physiological functioning in medical patients;
however, their efficacy for mechanically ventilated patients needs to be evaluated. This review was originally published in 2010 and was
updated in 2014.

AUTHORS' CONCLUSIONS: This updated systematic review indicates that music listening may have a beneficial effect on anxiety in
mechanically ventilated patients. These findings are consistent with the findings of three other Gochrane systematic reviews on the use of

music interventions for anxiety reduction in medical patients. The review furthermore suggests that music listening consistently reduces
respiratory rate and systolic blood pressure. Finally, results indicate a possible beneficial impact on the consumption of sedatives and
analgesics. Therefore, we conclude that music interventions may provide a viable anxiety management option to mechanically ventlated
patients.



dapmakorepanus

Tl'agmomepuaon — antaronuct Dopamine (D2)-R B kope
TOJIOBHOT'O MO3ra.

D¢ dekTuBHas 103a 3aBUCUT OT TsbkecT Hemupus - 2—10 mg IV
KaxXaele 6 h.

[IoOouHbIe 3(D(DEKTHI: IKCTpAMpPAMUIHBIEC IIPOSBICHUS B BHJE
OIUCTOHUM, noaocTtporo IlapkuHCOHHM3MA, HD03a-3aBUCUMOM
npoaonramuu QTc (0,36-0,44 sec) U 3I0KAYECTBEHHOIO
HEUPOJIENTUYECKOTO CUHAPOMA.
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ATunuyHble aHTUncuxoTuku: Olanzapine (3umpekca,
3anacra, Ouaanzanun), Risperidone (Cnepuman, PucmoJsienr,
Pucnosent-KBukJer), Quetiapine (KBenrnakce).

KBeHTHaKC —NOposABIseT 00J€€ BBICOKOE CPOJACTBO K
CepOTOHMHOBBIM penentopam S5-HT2, dem Kk pohaMUHOBBIM
peuenTtopam D1 m D2 romoBHoro mosra. KBetmanuH oOnagaet
CPOJICTBOM K Ol- M T'MCTaMHMHOBBIM PELENTOPaM, U B MEHBIICH
CTEIICHU CPOJACTBOM K O2-pELIENTOPAM.



Alpha-2 aroHucTbI

Prevalence of Delirium and Coma In Mechanically Ventilated Patients Sedated With
Dexmedetomidine or Propofol.

Jiang YK Wang S. Lam TS. Hanna A, DeMuro JP. Calixte R, Brathwaite CE. PMC Full text

CONGLUSION: No cfeence i e prevante of elnum s ound v compang h ceimeetmidine- nd propofofeaedgrups
oD a0l i more com and sl cemecfomidg s assocte wihlongr et exubeon o engh
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Health Technol Assess. 2016 Mar;20(25).v-xx, 1-117. doi: 10.3310/hta20250.

Alpha-2 agonists for sedation of mechanically ventilated adults in intensive care units: a
systematic review.

Cruickshank M', Henderson L', MacLennan G1, Fraser C1, Campbell M1, Blackwood 82, Gordon A3, BrazzelliM'.

# Author information

Abstract
BACKGROUND: Care of critically ill patients in intensive care units (ICUs) often requires potentially invasive or uncomfortable procedures,

such as mechanical ventilation (MV). Sedation can alleviate pain and discomfort, provide protection from stressful or harmful events, prevent
anxiety and promote sleep. Various sedative agents are available for use in ICUs. In the UK, the most commonly used sedatives are propofol
(Diprivan(®), AstraZeneca), benzodiazepines [e.g. midazolam (Hypnovel(®), Roche) and lorazepam (Ativan(®), Pfizer)] and alpha-2
adrenergic receptor agonists [e.g. dexmedetomidine (Dexdor(®), Orion Corporation) and clonidine (Catapres(®), Boehringer Ingelheim)].
Sedative agents vary in onset/duration of effects and in their side effects. The pattern of sedation of alpha-2 agonists is quite different from
that of other sedatives in that patients can be aroused readily and their cognitive performance on psychometric tests is usually preserved.
Moreover, respiratory depression is less frequent after alpha-2 agonists than after other sedative agents.

CONCLUSIONS: Evidence on the use of clonidine in IGUs is very limited. Dexmedetomidine may be effective in reducing ICU length of stay
and time to extubation in critically ll ICU patients. Risk of bradycardia but not of overall mortality is higher among patients treated with
dexmedetomidine. Well-designed RCTs are needed to assess the use of clonidine in ICUs and identify subgroups of patients that are more
lkely to benefit from the use of dexmedetomidine.
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benzoagnazenuubl

In the ICU, benzodiazepines appear to have a significant role n the manifestation of delirtum,

Prevalence and risk factors for development of delirium in surgical
and trauma intensive care unit patients.

Pandharipande P. Cotton BA, Shintani A, Thompson J, Pun BT,
Morris JA Jr, Dittus R, Ely EW

J Trauma. 2008 Jul; 65(1):34-41.

Benzodiazepine use in ICU 1 also assoctated with posttraumatc stress disorder and depression.

Investigating risk factors for psychological morbidity three months
after intensive care: a prospective cohort study.

Wade DM, Howell DC, Weinman JA, Hardy RJ, Mythen MG, Brewin
CR, Borja-Boluda S, Matejowsky CF, Raine RA

Crit Care. 2012 Oct 15; 16(3):R192.



Sedation and sleep disturbances in the ICU.

Weinhouse GL, Watson PL
Crit Care Clin. 2009 Jul; 25(3):539-49, ix.

If patients have
any history of alcohol abuse, benzodiazepines can be used for alcohol withdrawal; otherwise,
benzodiazepines should only be used sparingly and only if it can be demonstrated that the benefit
outweighs the risk.



duKcauma naumeHToB

Intensive Crit Care Nurs. 2010 Oct:26(5):241-5. doi: 10.1016/.iccn.2010.08.003.

Physical restraint use in intensive care units across Europe: the PRICE study.
Benbenbishty J', Adam S, Endacott R.

@ Author information

Abstract
The use of physical restraint has been linked to delirium in ICU patients and a range of physical and psychological outcomes in non-ICU

patients. However, the extent of restraint practice in ICUs is largely unknown. This study was designed to examine physical restraint practices
across European ICUs. A prospective point prevalence survey was conducted in adult ICUs across European countries to examine: physical
and chemical restraint use during the weekend and weekdays, reasons for physical restraint use, timing of restraint use, type of restraint
used and availability of restraint policies. Thirty-four general (adult) ICUs in nine countries participated in the study providing information on
669 patients with details of physical and chemical restraint use in 566 patients. Prevalence of physical restraint use in individual units ranged
from 0 to 100% of patients. Thirty-three per cent of patients were physically restrained; those that were restrained were more likely to be
ventilated (x(2)=67.56, p<0.001), sedated (x(2)34 66, p<0.001), managed In a larger Unit (x(2)=10.741, p=.005) and managed in a unit with a

Tower aaytlme nurse:patient ratio zxsz & ’, p:U.UM ; farger units were more ||Re|y 10 USE commercial wrist restraints and smaler units
Were more ||Re|y 10 Nave a restraint po||cy, a|fHougH Tese results did not reach significance. As an initial exploration, this study provides

evidence of the range of restraint practice across Units in Europe. Variation in the number of units per country limits generalization of findings.
However, further examination is needed to determine whether there is a causal element to these relationships. Attention should be paid to
developing evidence based guidelines to underpin restraint practices.
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CEAATUBHBIMM, AHKCEONMTHYECKIUM 3PDEKTOM, EI
aHANLrETUKOB




HOBAS N'A3ETA HOBOCTH PACCNEAOBAHMS PEMOPTAXM CIOXKETbI MHEHMS MYNbTUMEAMA NEKTOPH

«JIOKTOp NpuKa3an Tak MeHs
CBfi3aTb, YTOObI B pyKax KpOBb
DCTAHOBUIACHY



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

1V.

There is no published evidence that treatment with
haloperidol reduces the duration of delirium in
adult ICU patients (No Evidence).

Atypical antipsychotics may reduce the duration of
delirium in adult ICU patients (C).

We do not recommend administering rivastigmine
to reduce the duration of delirium in ICU patients
(—1B).

We do not suggest using antipsychotics in patients at
significant risk for torsades de pointes (i.e., patients
with baseline prolongation of QT c interval, patients
receiving concomitant medications known to pro-
long the QTc interval, or patients with a history of
this arrhythmaia) (—2C).

We suggest that in adult ICU patients with delirium
unrelated to alcohol or benzodiazepine withdrawal,
continuous IV infusions of dexmedetomidine rather
than benzodiazepine infusions be administered for
sedation to reduce the duration of delirium in these
patients (+2B).



Delirium prevention

1.

11.

1il.

1v.

We recommend performing early mobilization of
adult ICU patients whenever feasible to reduce the
incidence and duration of delirium (+1B).

We provide no recommendation for using a phar-
macologic delirium prevention protocol in adult
ICU patients, as no compelling data demonstrate
that this reduces the incidence or duration of delir-
ium in these patients (0,C).

We provide no recommendation for using a com-
bined nonpharmacologic and pharmacologic delir-
ium prevention protocol in adult ICU patients, as
this has not been shown to reduce the incidence of
delirium in these patients (0,C).

We do not suggest that either haloperidol or atypi-
cal antipsychotics be administered to prevent delir-
ium in adult ICU patients (-2C).

We provide no recommendation for the use of dex-
medetomidine to prevent delirium in adult ICU
patients, as there is no compelling evidence regard-
ing its effectiveness in these patients (0,C).



Journal of the

American Geriatrics Society

First published: 30 March 2005 | https://doi.org/10.1111/j.1532-5415.2005.53210.x | Cited by:180

A Multifactorial Intervention Program Reduces the Duration of
Delirium, Length of Hospitalization, and Mortality in Delirious
Patients

Maria Lundstréom RN, PhD, Agneta Edlund RN, Stig Karlsson RN, PhD, Benny Brannstrom RN, PhD,
Gosta Bucht MD, PhD, Yngve Gustafson MD, PhD

Conclusion: This study shows that a multifactorial intervention program reduces the
duration of delirium, length of hospital stay, and mortality in delirious patients.

1) orientation,

2) therapeutic activities,

3) early mobilization,

4) vision/hearing optimization,
5) oral volume repletion

6) sleep enhancement.



Reorienting ICU Patients

Before-after observations in 214 ICU patients
Interventions: — Night environment, music therapy, visual cues

(clock)

Reorientation with S W’sand 1 H

Who? Who are you? Who is the nurse/physician?
What? What happened?

Where? Where are you/we?

Why? Why did 1t happen?

How? How did 1t happen?

What i1s the illness progression?

Result: Delirtum incidence reduction — Pre 35% vs. post 22%

Colombo R. Minerva Anestesiol. 2012;78:1026-1033.
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