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Encephalopathy
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Abnormal
Electroencephalogram

+

ØComa

ØDelirium



Encephalopathy

Complete the neurological examination
Ø Focal neurological sign
Ø Abnormal movements (seizures…)
Ø Neck stifness
Ø Flapping (delirium)
Ø Brainstem reflexes (coma)
Ø Dysautonomia

General examination
Ø Vital signs
Ø Risk factors for encephalopathy
Ø Seek for the medical cause

Consequence of medical condition, substance intoxication or withdrawal



Subtypes of delirium

Ø Hyperactive delirium: agitation, agression, hallucination and
disorientation

Ø Hypoactive delirium: prostration, motor slowness apathy,
lethargia and withdrawal from interactions

Ø Mixed delirium: fluctuation between hyperactive and
hypoactive subtypes



Hypoactive delirium

ØHypoactive delirium (HD) is the most frequent subtype of delirium
ØHD can be easily misdiagnosed, necessity of routine detection by
validated delirum scales

ØAge, dementia and severity of critical illness increase the risk of HD
ØHD is associated with increased mortality and impaired cognitive or
functional outcomes

ØNo specific treatment than those proposed in delirium



Time distribution

Ely et al – JAMA - 2004

Early occurrence



EEG features

ØMost frequent EEG features: Generalized slowing with increased theta and
delta activity

ØMarker of severe encephalopathy: Periodic discharges, triphasic waves, burst
suppression, electrographic seizures less frequent but markers of severity

ØDelirium is characterized by decreased variability in quantitative EEG and
impaired connectivity.

ØEEG correlates of delirium: Electrographic seizure more frequently seen in ICU
patients with delirium

ØPrognostic predictors: Absence of reactivity ++++
ØDelirium predictor: Generalised slowing and absent reactivity



When doing an EEG in delirium?

ØNo clear recommendation
Ø Standard versus continuous EEG?
ØAbnormal movement suggesting seizure
ØPro-epileptogenic factors (neurotoxic drugs,
withdrawal…)

ØPersistent encephalopathy
ØTreating electrographic seizure (Yes?)
ØEvaluating risk of delirium
ØPrognostic evaluation



Kurtz et al – Current opinion - 2024



ICU Delirium Screening Checklist 



Girard et al – LRM - 2018



Predeleric score

Van den Bogaard et al – BMJ - 2012



Causes

1. Primary CNS disorders
2. Epilepsia
3. Organ failure (Renal, Liver, Heart, Respiratory..)
4. Metabolic disturbances/ Dehydratation
5. Hypoxemia/acido-basis disturbances
6. Drugs side-effects (AB etc..)
7. Withdrawal (druges, alcohol…)
8. Deficiencies (Vitamines)
9. Endocrinopathies
10. Infection
11. Pain/Retention/Discomfort/Sleep deprivation/anxiety…

Brain Imaging
EEG
CSF
Standard biological tests



Kurtz et al – Current opinion - 2024
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Systemic HD changes
Autoregulation

Neurovascular coupling

Altered microperfusion

Coagulation 
activation / DIC

FLAIR DWI ADC OCCLUSION

Ischemic process in SAE



When doing a brain imaging?

ØNo clear recommendation
ØFocal neurological signs
ØAbnormal movements
ØNo obvious causes
ØPersistent delirium



Outcomes

Ø Increased Mortality: ICU, in-Hospital, at one-year

Ø Long-term cognitive impairment: proportional relationship
with delirium duration

Ø Long-term psychological disorders: delirium is a risk factor of
PTSD

A causal relationship?



Kurtz et al – Current opinion - 2024



ABCDEF Bundle



Intervention Mortality Prevention of 
delirium

Duration of 
delirium

Duration of 
MV/LOS

Long-term
psychological

disorders

Long-term
cognitive 
disorders

Long-term
Quality of 

Life

ICU/RCT/2009 Reduction Reduction

Surgical
ICU/RCT/2016

Trend for 
hopital

mortality
Reduction Reduction of 

lOS

ICU/RCT/2023 Yes Reduction Reduction Yes
Trend to 

better QoL
(physical)

ICU/RCT/2024

Early Mobilization in ICU
No effect

Good effect

Not tested



Non-pharmacological intervention in ICU

Ø Family participation 
ØABCDEF bundle
ØDelirium early detection protocol
ØMulticomponent
Ø Light noise blocking (improves sleep)

_
ØBright light therapy
ØArchitectural intervention
Ø Flexible family visitation (Rosa et al JAMA 2029)
ØMassage
ØQuiet time protocol
ØCognitive stimulation

?

Kang et al – Aust Crit Care - 2023
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Intervention Mortality Duration of 
delirium

Duration of 
MV/LOS

Long-term
psychological

disorders

Long-term
cognitive 
disorders

Long-term
Quality of Life

ICU/RCT/2018 ICU/hospital/
3-months

ICU/RCT/2023
AID-ICU 

3-months

ICU/RCT/2023
AID-ICU 

(Pre-planned Bayesian)

Hospital Coma & 
delirum

Days alive 
without MV

ICU/RCT/2023
AID-ICU 

(ancillary)
1-year

ICU/RCT/2023
Euridice

Trends to 
reduce LOS

ICU/RCT/2024
MIND-USA

3 and 12-
months

Haloperidol for treating delirium



ØDose: 2,5 mg/8h in average
ØSide-effects (ECG)
ØContraindicated in catatonia



Intervention Mortality Delirium prevention Delirium duration Duration of MV/LOS

ICU/RCT/2016
SPICE III

ICU/hospital/ 3-
months

METANALYSIS

MIDEX&PRODEX Hospital
More cooperative

with Dex
Days alive without MV

DEX vs MID 1-year

DEX-LORAZEPAM

DEX-SEPSIS

DEX-AGITATED DELIRIUM MV

DEX-ELDERLY-CARDIAC 
SURGERY

Dexmedetomidine for preventing or treating delirium

No effect Good effect Not tested



Other drugs for preventing or treating delirium

ØMinocycline (to b confirmed)
ØThiamine
ØReducing sedation
ØBZD (Dex?) for alcoohol withdrawal

_ Ø Statins
ØRivastigmine
ØMelatonin

Kang et al – Aust Crit Care - 2023

The KISS trial



ØControl of the risk factors
ØTreatment of the cause
ØThink of alternative diagnosis



Conclusions

ØA frequent and severe complication of critical illness and ICU
management

ØMultifactorial
ØAssociated with short and long-term bad outcomes, especially
hypoactive delirum

ØTo be detected routinely with validated scales
ØPrevention based on reducing risk factors (sedation and
immobility).

ØEtiological treatment +++
ØInterest of Dexmedetomitine for helping discontinuation of
sedation.

ØAntipsychotic drugs if only agitation (or hallucination) but
contra-indicated in catatonia (a differential diagnosis of
delirium)



Quelques réflexions….



Dysfonction amygdalienne

Bourhy et al – Brain - 2022



KISS trial: Keppra in septic shock 

PHRC



Mazeraud et al Crit care Med 2020

J1 J2 J3 J4 J5 J6 J7

Anxiety
assessment

Occurrence of a new organ failure

≥40

<40

STAI

ANXIETY (Panicu study) Respiratory failure and
delirium were the two most
ferquent organ failure



TANDEX trial: treatment of anxiety by DEX



Deep sedation

ØIt is required in more than 30% of critically ill patients over the first 7
days

ØIt is required in most severe critically ill patients who are at risk of
neurological deterioration

ØDeep sedation canmask neurological deterioration
ØIt is associated with increased mortality
ØIt is associated with delayed awakening, delirium and long-term
psycho-cognitive disorders

ØICU-mortality is associated
Øabsent cough reflex,
Øheteregenous pattern of abolition of brainstem reflexes
Øincreased SSEP intracranial interlatency are asssociated with

Øaltered mental status after discontinuation of sedation is related
Øearly abolition of oculocephalic reflex



Multimodal assessment at day 3 of deep sedation
261 patients (brain injured: 139 (53%)
Primary outcome: medullar SSEP P14> 16 ms associated with day 28 mortality

P14 latency at 
Day 3

Survivor 
(n=211)

Dead 
(n=53)

< 16 ms 77% 49%

> 16 ms 23% 51%

Hazard ratio IC p

P14 latency 16 ms 2.98 [1.71-5.18] 0.0001

SAPS-II 1.01 [0.99-1.03] 0.41

GCS at admission 1.02 [0.95-1.09] 0.59

Brain injury 0.64 [0.31-1.30] 0.22

ProReTro multicenter observational study



OCR at d1 & d3
HR d1 = 2×4 [1×2-4×6]
HR d3 = 2×1 [1×1-3×7]

P14 at d3
HR = 3×0 [1×7-5×2]

Cough reflex at d1 & d3
HR d1 = 2.8 [1×3 – 5.7]
HR d3= 2×8 [1×4 – 5.5]

PLR at d3
HR = 3.9 [1×7 - 8×5] P14-N20 IPL at d3

HR = 2×4 [1×2 - 4×6]

Delayed awakening
Mortality

BRASS score at d3
HR = 1.4 [1×1 – 1.8]

ProReTro multicenter observational study
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Sharshar & Annane – Lancet Respiratory Medicine - 2015



A 55 years old man was hospitalised for a septic shock. Blood
culture were positive to Staphylococcus aureus and CSF
analysis showed an aseptic meningitis. At admission,
neurological examination was normal as well as MRI of the
brain and spine. Transoesophageal cardiac ultrasound only
showed a thrombus in the left atria. He also underwent
surgery for a septic arthritis of the right knee. A right jugular
catheter could not be put. A goitre was also noticed.
Vasopressor and mechanical ventilation were discontinued
the 3rd and 5th days from admission. The patient was
treated with methicillin and heparin.
Day 8, the patient developed agitation and delirium.
Neurological examination showed
1. A weakness of the right arm,
2. A slight right central facial palsy,
3. A ptosis and miosis of the right eye.
4. The right arm was also oedematous.
5. The brain CT scan and CSF analysis were normal. EEG

showed a slow cortical activity. Biochemical screening
showed a moderate renal insufficiency. Blood culture
were negative.

Clinical case



1. Left pre-rolandic lesion
2. Thrombosis of right jugular vein
3. Orbenin overdose

Clinical case



• Mme X…, 53 years old, traited with CS et I- for LED, is
admitted for ARF related to a thrombotic microangiopathy.
Occurrence of a hyperactive delirium: « on me vole mon
enfant, les médecins me volent mon enfant… »

Clinical case



Thank you
For your
Attention !

t.sharshar@ghu-paris.fr

Tarek Sharshar



Morandi et al., ICM 2008

First conclusion
• Prevalence

• Historically: 60 to 80%
• Nowadays: 25 to 45% (MV or shock)

• Phenotypes
• Hyperactive, hypoactive or mixed
• Hypoactive more frequent in elderly and worst outcome

• Validated scores
• CAM-ICU, ICU-DSC…

• Risk factors
• Predeleric score
• Age, prexisting mental/neurological disorders, sepsis, 

sedation, metabolic disorders, drug overdoses or 
withdrawal…

• Complications
• Increased short and long-term mortality
• Increased long-term psychocognitive impairment

Ely et al – JAMA – 2001; Girard et al – Lancet – 2008; Ely et al – JAMA «- 2004;Bergeron et al – ICM – 2001; 
Girard et al – NEJM – 2018; Salluh et al – BMJ - 2015 



Sonneville R – Crit Care - 2023

EEG in septic patients


