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® Acute confusional state

® Acute (organic) brain syndrome
® Toxic-metabolic encephalopathy
® “ICU” syndrome (misnomer)
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* Cholinergic system
® Anticholinergic
% Serotonergic system
® LSD as 5-HT receptor antagonist
“* GABAergic system
® Alcohol / Benzodiazepine withdrawal
® Hepatic encephalopathy or Benzodiazepine intoxication

* Glutamate-sensitive NMDA receptor
® PCP as NMDA receptor antagonist
“* Dopaminergic system
® Anticholinergic - hyperdopaminergic in mesocortical pathway
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Fig. 2.2 Major cholinergic systems in the human brain with diffuse cortical projections
from the basal forebrain, hypothalamic areas (nb, ms, and adjacents), from the
thalamus, and from the brainstem to the thalamus. The role of acetylcholine in
cognition, dementia, and delirium is discussed in the text. This picture represents the
evolution from anatomy (Fig. 2.1) to neuropharmacology in interpreting the regulation
of consciousness. (Reproduced with permission from Perry E., Walker, M., Grace, J., and
Perry R., (1999) Acetylcholine in mind: a neurotrasmitter correlate of consciousness,
Trends Neurosci, 22, 273-80. Copyright 1999, with permission from Elsevier Science.)
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24 ~ 30 = no cognitive impairment
18 ~ 23 = mild cognitive impairment
0 ~ 17 = severe cognitive impairment

George et al. (1991) “Cognitive Impairment” in book: Psychiatric disorder in American.
Robbins & Regier (eds.)
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Attempts to copy intersecting pentagons
by a patient withAlzheim er's disease
atone-year inter vals
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v Clock Drawing Test (CDT)
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Lin KN. Eur Neurol 2003:49:53-58
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NORMAL

MILDLY
ABNORMAL

MODERATELY
ABNORMAL

SEVERELY
ABNORMAL

ELECTROENCEPHALOGRAM
LFF=1.0 HFF=7.0 SENS 7uV/mm

CONSTRUCTIONAL
APRAXIA

Patient asked to draw
clock face-hands showing
10 minutes to eleven.

MENTAL STATUS

A

Normal Mental Status Examination.

~
R e e W -1--;._.‘ -

Mental status abnormalities will be
subtle. A thorough examination of
cognitive abilities will reveal impair-
ments. Casual medical observers will
rarely identify patients as impaired.

+

Mental status examination will be
abnormal Family members and medi-
cal personnel working closely with the
patient (usually nurses) will have
identified behavioral and cognitive
abnormalities. Casual observers not
directly interacting with the patient
may not identify impalrments.

Mental status examination and beha-
vior grossly abnormal. Patient will
be either hypoactive (lethargic) or
hyperactive (agitated) and quite dis-
orlented. Any cognitive tasks will
show Impairment apparent to any
observer.

FIGURE 2. Comparision of electroencephalogram, construc-
tional apraxia, and mental status.
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® Wernicke encephalopathy/Withdrawal( Alcohol)
® Hypoxia
® Hypoglycemia
® Hypoperfusion to the brain
® Hypertensive crisis
® Intracranial hemorrhage:---
® Meningitis, encephalitis
® Poisoning
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‘ TABLE 48.5. Causes of Delirium in Cancer Patients

DIRECT
Primary brain tumor
Metastatic spread

INDIRECT
Metabolic encephalopathy due to organ failure
Electrolyte imbalance
Treatment side effects from
Chemotherapeutic agents, steroids, and biological response
modifiers
Radiation
Narcotics
Anticholinergics
Antiemetics
Infection
Hematologic abnormalities
Nutrition
Paraneoplastic syndromes
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7 A -Summary

Drug Intoxication and withdrawal
Metabolic disturbance
Endocrinopathy

Infection (CNS or systemic)

Head injury

Epilepsy

Vascular

Neoplastic

Vitamine and other nutritional deficiency
Other (pain, sleep deprivati
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% (1). Cefotaxime (2 gm, g6h, iv drip)
% (2). Ceftriaxone (1.5 - 2 gm, q12h, iv drip)
(3) Sanfordm f%‘wgaj IER SRS "f T K
*t > & * Vancomycin 0.5-0.75 gm, iv, g6h£ “«
dexamethasone 0.15 mg/km, g6h,iv, & * 2-4% -

* (4). ¥-Gram staing 15 Gram negative rodsp| *
ceftazidime g cefepime 2 0 gm, g6h+rgentamicin 2
mg/kg, losding dose, 2 ¢ * 1.7 mg/kg, g8h -

< (5). 4rGram stain¥ mtracellular Gram positive bacilli, g
¥ J& €_Listeria monocytogenes - i * ampicillin 2.0 gm,
g4h,4rgentamicin#| & 4c_F o
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TABLE 3-6. Evaluation of the delirious patient with dementia

Mental status (see Chapter 2)
Interview
Performance tests

Physical status
History
Physical examination
Neurologic examination

IRﬁmmuLa]_mgns_Lp.as.LEmd present)
Review medical records

IReview medications and correlate with behavioral changes
Laboratory
Blood chemistries (electrolytes, glucose, Ca**-albumin, BUN,
NH4*, SGOT, bilirubin, Alk Phos, Mg"", PO4 ~~, T4, T3RU, TSH,
VDRL)
Blood count (hematocrit, white count and differential, MCV, sed rate)
Drug levels
Arterial blood gases
Urinalysis
Electrocardiogram
Chest X-ray
Laboratory—as needed in delirium; usually necessary in dementia
Electroencephalogram
Lumbar puncture
CT or MRI
Blood chemistries (heavy metals, thiamine and folate levels, LE prep,
ANA, urinary porphyrins, HIV
Neuropsychologic testing




TABLE 3-8. Guidelines for haloperidol usage

Level of agitation Starting dose
mild 0.5-2.0 mg
moderate 2.0-5.0 mg
severe 5.0-10.0 mg

1. For elderly patients, use a starting dose of 0.5 to 2.0 mg.

2. Allow 30 minutes between doses.

3. For continued agitation, double previous dose.

4. After 3 doses, give 0.5 to 1.0 mg of lorazepam intravenously
concurrently, or alternate lorazepam with haloperidol every 30 minutes.

5. Once patient is calm, add the total mg of haloperidol and administer
same number of mg over the next 24 hours.

6. Assuming the patient remains calm, reduce dose 50% every 24 hours.

7. Oral dosage is twice the intravenous dose.

Note. If haloperidol is used intravenously, clear IV line with normal saline
prior to bolus infusion. Heparin can precipitate IV haloperidol.
Source. Reprinted from Wise MG (ed): Problems in Critical Care. Phila-
delphia, PA, JB Lippincott, 1988, p. 32. Used with permission.
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w0 Delirium & dementia

“*Delirlum superimposed on pre-existing
dementia

® Alzheimer disease, Parkinson’ s disease,
Dementia of Lewy Body disease, multi-infarct
dementia, HIV-encephalopathy ---etc
® EPS sensitive in PD, DLB and HIV dementia
OLow dose clozapine, olanzapine, guetiapine

® Over-sedative or respiratory-suppressing by
benzodiazepines

® Using atypical antipsychotics



P Alcohol withdrawal delirium

*» Delirium tremens

® Usually developed in patients with 5—15
years of alcohol dependence, 24—48 hours
after abstinence, 5% on the third day

® Death rate 10—25%

+* Treatment

® Prevention is the key
OChlordiazepoxide 25—50 mg g 2—4 hours
® Benzodiazepines*

® Rehydration, nutrition, B vitamins (B1
100mg a day )& folic acid (1—5 mg a day)




0:0
A4
NAT
—5
A

4

\‘“r
¢

}]’;‘3'3?]

* R A E 2R

L)

o0

o W B M nE S LR T PR AR

® Haldol (5mg)%--1 am g2—q4h
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“*Controversies in management

® Find-the-etiology approach or symptom-
control oriented?

® \Which symptom to be controlled?
® Pathological or a path to go?
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“*A natural part of the dying process
“*Up to 85% In the last weeks

“*Symptoms sometimes pleasant and
comforting

*Wait and see

“*Goals of care or sedation : symptom
control and providing comfort

“*Psychoeducation to the family and patient
(at lucid interval)
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“*Pain management
® Delirium as side effects of opioids
® Rotation of opioids
® Oxycodone

“*Grief management of the family
® Normal grief
® Anticipatory grief
® Traumatic grief



Terminal delirium

DELIRIUM TREATMENT OUTCOME
Pre Delirium
Terminal Aimed at is
Delirium Reversing Etiology Reversible

P4 ’
Aimed at N
Terminal Controlling F)elmum
Delirium Symptomatology a3
Irreversible

!

q're 6.1. Overview of Management of Delirium in Pre-Terminal and Terminally Ill Patients
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Drug Dose Adverse effects

Comments

Acute therapy

Antipsychotics®
Haloperidol 0.5-1mg PO or IM; can
repeat every 4h (PO) or

every 60min (IM)

Extrapyramidal syndrome,
prolonged QT interval

Atypical antipsychotics?

Risperidone 0.5mg BID Extrapyramidal syndrome,
Olanzapine 2.5-5mg daily prolonged QT interval
Quetiapine 2 ==

Benzodiazepines®
Lorazepam

Cholinesterase inhibitors®
Donepezil

Prophylactic therapies (potential )

Antipsychotics
Haloperidol 0.5-1mg PO or IM; can
repeat every 4h (PO) or

every 60min (IM)

Extrapyramidal syndrome,
prolonged QT interval

Cholinesterase inhibitors

Donepezil 5mg QD MNausea, vomiting, diarrhea

B B TR TR BT
ZdeliriumiF 7 i —35e =
i -] B s

Randomized, controlled trials demonstrate
reduction in symptom severity and duration®-82

Randomized, controlled trials comparing efficacy
against haloperidol showed comparable

nt in condition;
brse effects®t

d studies have been
udies have indicated

Use in surgical cases may reduce delirium
incidence:® needs to be confirmed in additional
studies

Prevention studies have not demonstrated
efficacy®l-62
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Thanks you for your attention



