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Introduction

A Delirium is a syndromeharacterized byacute
cerebral dysfunction with a change in baseline
mentalstatus, inattention and either
disorganized thinking or altered level of
consciousness.

CritCareMed 2013;41():263;306.



Introduction

A The prevalence of delirium in ICU cohort studies
has been reported as low as@D%and as high
as 7/@80% omore.

A Incidence and prevalence rate @éliriumwere
24.4% and 53.6% respectively

BestPractResClinAnaesthesial2012 Sep; 26(3): 2¢Z87.
GenHog Psycl2012 NovDec;34(6):63916
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Diagnosis

A a standard clinicagévaluation does not have an
adequateaccuracy fothe diagnosis

IntensiveCareMed. 2009 35:12761280



Clinical manifestations

o Cognitive Symptoms
A disorientation,

A inability to sustain
attention,

A impaired shoriterm
memory,

A reduced level of
conscliousness

o0 Behavioral Symptoms

A sleepwake cycle
disturbance,

A irritability,
A hallucinations
A delusions
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Intensive Care Delirium
Screening Checklist: evaluation
of a new screening tool
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Delirium in Mechanically Ventilated Patients
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Gusmao-Flores et al. Critical Care 2012, 16:R115
http://ccforum.com/content/16/4/R115
C, CRITICAL CARE

RESEARCH Open Access

The confusion assessment method for the
intensive care unit (CAM-ICU) and intensive care
delirium screening checklist (ICDSC) for the
diagnosis of delirium: a systematic review and
meta-analysis of clinical studies

Dimitri Gusmao-Flores™*’, Jorge Ibrain Figueira Salluh™*, Ricardo Avila Chalhub? and Lucas C Quarantini®*®
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Figure 3 Forest plot of the pooled values of sensitivity and specificity of the CAM-ICU.

Critical Care 2012, 16:R115
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A The present metanalysis demonstrates that
the CAM ICU ian excellent tool for the
detection of deliriumn criticallyill ICU
patients regardless of the subgroop
patientsevaluated

Critical Care 2012, 16:R115



Journal of Critical Care (2012) 27, 212-217

Journal of
Critical Care

Comparison of CAM-ICU and ICDSC for the detection of
delirium in critically ill patients focusing on relevant
clinical outcomes™

Cristiane Damiani Tomasi®, Carmen Grandi®, Jorge Salluh®, Marcio Soares”,
Vinicius René Giombelli®, Sarah Cascaes®, Roberta Candal Macedo?,

Larissa de Souza Constantino®, Daiane Biff®, Cristiane Ritter®, Felipe Dal Pizzol®*



Athe CAMICU has #ast application(2-5 min)
and does not depend exclusively the verbal
response, thus being relevant for patiems
mechanical ventilation



Assessing Delirium

A Step 1: Level of Consciousness



Step 1 Level of Consciousness: RASS*

1S, appr m not aggressive

ALERT & CALM Spontaneously pays attention to caregiver

DROWSY Not fully alert, but has sustained awakening to voice
(eye opening & contact >10 sec)

LIGHT SEDATION Briefly awakens to voice (eyes open & contact <10 sec)

MODERATE SEDATION Movement or eye opening to voice (no eye contact)

If RASS is 2 -3 proceed to CAM-ICU (is patient CAM-ICU positive or negative?)

DEEP SEDATION No response to voice, but movement or eye opening

'UNAROUSABLE No response to voice or physical stimulation

'If RASS is -4 or -5 -> STOP (patient unconscious), RECHECK later

moOo—0<

I OocCco-H



A Step 2: Content of consciousness



A Delirium is a
syndrome
characterized by
acute cerebral
dysfunction with
a change in
baseline mental
status,
Inattention, and
either
disorganized
thinking or
altered level of
CONSCIoUSNEeSS.



Step 2 Content of Conscioushess: CAM-ICU

A Delirium is a
Feature 1: Acute change or

iﬁgﬁ;gtn;ﬁzed by fluctuating course of mental status
acute cerebral And
dysfunctionwith

a change in

baseline mental
status,



Step 2 Content of Conscioushess: CAM-ICU

A Delirium is a
Feature 1: Acute change or

syndrome .
characterized by fluctuating course of mental status
acute cerebral i

dysfunctionwith

a change in
baseline mental

status, A
Inattention



Step 2 Content of Conscioushess: CAM-ICU

A Delirium is a
Feature 1: Acute change or

syndrome .
characterized by fluctuating course of mental status
acute cerebral i

dysfunctionwith

a change in
baseline mental

status, A
Inattention, and \

either L

. . Feature 4; Disorganized
disorganized Thining
thinking




Step 2 Content of Conscioushess: CAM-ICU
A Delirium is a

syndrome Feature 1: Acute change or
characterized by fluctuating course of mental status
acute cerebral

dysfunction with i
achange in

baseline mental .
status Feature 2 Inattention

Inattention, and
either And
disorganized Y\

thinkingor
Feature 3: Altered levelof | o |  Feature 4: Disorganized
- CONSCiousness Thinking




Confusion Assessment Method for the ICU (CAM-ICU) Flowsheet

1. Acute Change or Fluctuating Course of Mental Status: )
« Is there an acute change from mental status baseline? OR NO = CAM-ICU negative

NO DELIRIUM

« Has the patient’s mental status fluctuated during the past 24 hours?

2. Inattention:

» “Squeeze my hand when | say the letter ‘A"

Read the following sequence of letters: 0 '2_’ CAM-ICU negative
SAVEAHAART or CASABLANCA or ABADBADAAY rrors NO DELIRIUM

ERRORS: No squeeze with ‘A’ & Squeeze on letter other than ‘A’

« If unable to complete Letters - Pictures




Pictures

Step 1

Step 2




2. Inattention:

» “Squeeze my hand when | say the letter ‘A".”

Read the following sequence of letters: 0-2 e CAM-ICU negative
SAVEAHAART or CASABLANCA or ABADBADAAY [rors NO DELIRIUM
ERRORS: No squeeze with ‘A’ & Squeeze on letter other than ‘A’

» If unable to complete Letters 2 Pictures

> 2 Errors

RASS other
Current RASS level than zero

CAM-ICU positive
DELIRIUM Present
RASS = zero




RASS other ZAMICU posit
Current RASS level than zero -ILU positve
DELIRIUM Present
RASS = zero
4. Disorganized Thinking: /

1. Will a stone float on water? > 1 Error
2. Are there fish in the sea?
3. Does one pound weigh more than two?

4, Can you use a hammer to pound a nail? 0-1

Error
AW CAM-ICU negative

NO DELIRIUM




A Versions available in Hindi and other regional
languages too



DSM V

A No major changes from DSM were made to
the core elements of DS criteria for
delirium, there are some differences in
content and wording of the criteria.



8 Dsm-5
Relaxed

No delirium: 247

Figure 1 Overlap between DSM-IV and strict versus relaxed
interpretations of DSM-5 delirium criteria for the pooled
dataset (n=768). Note: Relaxed interpreation of DSM-5 criteria
allows for considerable overlap with DSM-IV with respect to delirium
diagnosis, while strict interpretation only identified 30% of DSM-IV
cases as delirium, DSM-V, Diagnostic and Statistical Manual fourth
edition; DSM-5, Diagnostic and Statistical Manual fifth edition.

BMC Medicine 2014, 12:164



PREDECTING Delirium

A Development and validation of PRELIRIC
(PREdictiomf DELIRiunm ICupatients)
delirium prediction model for intensive care
patients: observational multicentre study

A 10 risk factors age, APACHIEscore,
admission group, coma, infection, metabolic
acidosis, use of sedatives and morphine, urea

concentration, and urgent admission
BMJ 2012:344:e420
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RISK FACTORS

X Strong X [nconclusive

0 Age o Alcohol use

o Dementia o Nicotine use

0 Hypertension 0 Acute respiratory disease
o Coma o Kidney failure

o APACHE I 0 Fever

o Delirium previous day o0 benzodiazepines
0 Emergency surgery

o Mechanical ventilation

o Polytrauma

0 Metabolic acidosis

CritCare Med 2015; 43:4@7



Delirium risk factors

A Four baseline risk factors are positively and significantly
associated with the development of delirium in the ICU:
preexisting dementia historyof hypertensionand/or
alcoholism and ahigh severityof illness at admission.

A Benzodiazepineise may be a risk factor for the development
of delirium in adult ICU patients.

A In mechanically ventilated adult ICU patients at risk of
developing delirlumdexmedetomidineinfusions
administered for sedation may be associated with a lower
prevalence of delirium compared to benzodiazepine infusions

CritCare Med 2013; 41:26306



T=hle 1

Compermison of risk Bctors between delinous (sither moxience or prevalence cases ) anxd nom delmous subjects tsmy um venate snelyss

Risk fsctor Delmious subjects, Non-delmous subjects clu-Squere sy ledt
m=75 (Fequency) m= 65 (frajuency) (sgnific=nce)

Predusposing (2aon (host factors )

Ape (In years) A2 53419.27 374341394 420 (F<001)

Ekderly patients (=65 years)e b | 1 19,12 (#/~<.001)

Gender, male aa 29 225(P=-13)

Smodang (leve been smokimg for =t lema 1 yeors regulsrly =nd 20 9 3.4% (0.06)

curren ly smolang just prior to 2llmg acuely 1)

Hypertnsion 7 4 0146 (L7022

Dabetes melhitus 4 3 Fisher's Fxact test M= 1.00

Chranx olssuctive pubnonasy disease i3 5 259 (089

Chrone kidney disesse 1 3 Fisher's Exasct st /=33

Cornary artery disease 5 0 276 (.096)

Anemma K 32 023 {.62)

Hypothyroxdsm 2 2 Fisher's Exact st F=1.040

Malwnancy 4 1 Friher's Exact et F=37
6 3

Hiness related faciors

Glesgow Coms Scale score 6964213 Saqe27 364 (F<0M)

APACHE 11 score 19524565 1466:6 28 481 000

OCNS mietione 6 1 185(.174)

Respratory failure a8 31 3.76 (.056)

Hypmatremmia Gerum sodmum kevels < 135 mibqg/ld.) 30 20 1.29({.25)

Hypemstremia (serum sochum levels > 145 mEg/L) 15 14 005 (. 82)

Hyperitlemis {serum potsssiwn kevel <5.0 mBql) 21 is 120 (.65)

Hypokalemma (serum patasum levels <35 mBql) < 2 269 (10)

Hyperuncem {serum wic acid > 7 meidl) 28 12 607 (.0149)

Hypaalbummenmiz (seruon albhamin levels <3.4 gdl) 35 20 369 (.05)

Hypertn hrubmerma (2 mukll) 3 4 Fisher's Exact =t F=70

Ures (= 100 mg/dl) 5 5 Q00 (1.00)

Crestinine (=2 madl) & 3 022 (&3)

Dersnged AST (=120 1UA) 21 12 175 {.18)

Dersnged ALT (=120 TLV1) 25 12 396 (.47

Acidosis (pH <735) as 17 16.16 (<=001)

Alkalosis (pi =~7.45) » 18 0.04 (.X3)

Acute remal failus 3 L] 227 (0a32)

Multiple argan failure 13 X 069 (_a0)

Respirstory miecton 13 16 112 {.28)

Sepss 31 32 87 (34)
5 5 005 L81)

Trestnentrelsted factors

Mechanical ventilation &« 34 12.10 {001)

(p=ten requirmg sssiste] ventilstion in the form of ventil=tor)

Steroid medication 52 34 4733 (030)

Sedative medication b1 13 A36 (BT

Antibiotics sa a9 @21 (.64)

Antipsychotics 14 7 1.70(.19)

Antihypertenaves 18 11 1.06 (.30)

Insulin 38 17 R.77 (.003)

Teotal mummber of mexlhicaton rece: vex] 5.9741.33 54541.16 2402 (018)

* Chysquare value with Yate's comrection.



== CHEST Transparency in Health Care

Reducing latrogenic Risks

ICU-Acquired Delirium and Weakness—Crossing
the Quality Chasm

AdLY OGKA& | NIOAOEtSTI ¢S
and implementation of a standard bundle of
ICU measures with great potential to reduce
the burden of ICtacquired delirium and

631 1ySaacs

CHEST 2010; 138(5):122233



Prevention

Individual components of this bundle are
evidence based and can help standardize
communication, improve interdisciplinary
care, reduce mortality, and improve cognitive
and functional outcomes.

Ad! ./ 59 o0dzyRf SZ¢ F2NJ |
coordination, delirlum monitoring, and
exercise/early mobility

CHEST 2010; 138(5):122233



Building blocks of managing Pain,
Agitation and Delirium



Birth of ABCDE

wKress JP, et @l Engl J Me@000;342:14717
“ wEly EW, et aN Engl J Med@996;335:1864€
wRiker R. et aJAMA 2009;301:483199
“ wPreventing and Managing Delirium

w Schweickeret al, Lancet?009;373:187482
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Birth of ABCDE

The New England Journal of Medicine

EFFECT ON THE DURATION OF MECHANICAL VENTILATION OF IDENTIFYING
PATIENTS CAPABLE OF BREATHING SPONTANEOUSLY

E. WEsLey ELy, M.D., M.P.H., ALBerT M. BAker, M.D., DonnIE P. DUNAGAN, M.D., HENRY L. Burkg, M.D.,
ALLEN C. SmiTH, M.D., PaTrick T. KeLLy, M.D., MARGARET M. JoHnsoNn, M.D., Rick W. Browper, M.D.,
Davip L. Bowton, M.D., AND EbwaRD F. HAarPonik, M.D.

Ely EW, et aN Engl J Med996;335:1864€




JoontaneousBreathing Trial

A Dailyscreening of theespiratory function of
adults receiving mechanical ventilation,
followed by trials of spontaneous breathing

Ely EW, et aN Engl J Med996;335:1864€




TABLE 1. BASE-LINE CHARACTERISTICS OF THE STUDY PATIENTS.*

CHARACTERISTIC

Male sex — no. (%)
Trearment in coronary care unit — no. (%)
Age — vr
APACHE 11 score
Acute-lung-injury score
Median duration of respiratory failure —
dayst
Mode of ventilation — no. of patients (%)
Intermittent mandatory ventilation
Pressure-support ventilation
Both
Pressure-control ventilation
Assist—control ventilation
Continuous positive airway pressure
Cause of respiratory failure — no. of
patients (%)
Congestive heart failure
Other heart disease
COPD or asthma exacerbation
Pneumonia
ARDS or multisystem organ failure
Gastrointestinal and liver disease
Cancer or leukemia
Overdose or ketoacidosis
Neurologic emergency
Other

INTERVENTION

Group
(N=149)

67 (45)
33(22)

61.7=15.8

19.8=6.0
1.9+0.8
3.0

42 (28)
26 (17)
64 (43)
3(2)
6 (4)
8 (5)

18 (12)
17 (11)

ConTrOL
GRroupr
(N=151)

84 (56)
29 (19)

60.5+15.5

17.9+6.2
1.7+0.8
2.0

15 (10)
23 (15)
22 (15)
23 (15)
19 (13)
13 (9)
9 (6)
5(3)
4 (3)
18 (12)




Ad 2dzNJ LI GASYd KIF a adz
hour trial of spontaneous breathing and has

an 85 percent chance of successfully staying
2FF YSOKFYAOIt @Sy iAf



TABLE 2. COMPARISON OF QUTCOMES BETWEEN
STUDY GROUPS.

INTERVENTION ConTROL
Grour Grour P
Enp Point (N=149) (N=151) VALUE

median no. of days
(interquartile range)

Weaning time* 1 (0-2) 3 (2-7) =0.001
Mechanical ventilation 4.5 (2-9) 6 (3-11) 0.003
Intensive care 8 (4-18) 9 (5-16) 0.17
Hospital care 14 (9-26) 155(6-30) 0.93

*Weaning time was defined as the number of days from
the time the patient had a successful screening test to the dis-
conunuation of mechanical ventilation.
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TABLE 2. CHARACTERISTICS OF THE STUDY PATIENTS
ON ADMISSION TO THE INTENSIVE CARE UNIT.

InTervenTion  ConTroOL GRouP P

VARIABLE Grour (N=68) (N=60) VaLue
Age (yr) 0.57
Median 57 6l
Interquartile range 42-71 40-74
Sex (no.) 0.56
Male 34 26
Female 34 34
Weight (kg) 0.70
Median 69.9 66.0
Interquartile range 58.9-90.2 60.4-78.8
APACHE II score* 0.30
Median 20 22
Interquartile range 15-25 16-25
Permissive hypercapnia (no.) 12 15 0.42
Diagnosis (no.)
Acute respiratory distress syn- 20 15 0.72
drome or pulmonary edema
Chronic obstructive pulmonary 22 17 0.76
disease or ventilatory failure
Asthma - 3 0.86
Sepsis 10 15 0.21
Delirium 8 5 0.73
Hemorrhagic shock 1 3 0.52
Cardiogenic shock 2 2 0.70
Drug overdose 1 0 0.95
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TABLE 3. THE DURATION OF MECHANICAL VENTILATION, LENGTH OF STAY
IN THE INTENSIVE CARE UNIT AND THE HOSPITAL, AND DOSES OF SEDATIVE
DRUGS AND MORPHINE, ACCORDING TO STUDY GROUP.*

InTERVENTION GROUP ControL GrouP P
VARIABLE (N=68) (N=60) VALUE

median (interquartile range)

Duration of mechanical ventilation (days) 49 (2.5-8.6) 7.3 (34-16.1) 0.004
Length of stay (days)
Intensive care unit 6.4 (39-12.0) 99 (4.7-17.9) 0.02
Hospital 13.3 (7.3-20.0) 16.9 (8.5-26.6) 0.19
Midazolam subgroup (no. of patients) 37 29
Total dose of midazolam (mg) 229.8 (59-491) 4255 (208—-824) 0.05
Average rate of midazolam infusion 0.032 (0.02-0.05) 0.054 (0.03-0.07) 0.06
(mg/kg/hr)
Total dose of morphine (mg) 205 (68-393) 481 (239-748) 0.009
Average rate of morphine infusion 0.027 (0.02-0.04) 0.05 (0.04-0.07) 0.004
(mg/kg/hr)
Propofol subgroup (no. of patients) 31 31
Total dose of propofol (mg) 15,150 (3983-34,125) 17,588 (4769-35,619) 0.54
Average rate of propofol infusion 1.9 (0.9-2.6) 1.4(09-24) 041
(mg/kg/hr)
Total dose of morphine (mg) 352 (108-632) 382 (148-1053) 0.33
Average rate of morphine infusion 0.035 (0.02-0.07) 0.043 (0.02-0.07) 0.65

(mg/kg/hr)
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