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• goals are to decrease delirium  IN THE DAILY CLINICAL ROUTINE 

• In regard to incidence, severity and dura2on, 

• ensure pa2ent safety and improve outcomes  

1) JAGS 2015–VOL. 63,  EXPERT PANEL ON POSTOPERATIVE DELIRIUM IN OLDER ADULTS 

• Postopera)ve Delirium (POD) is one of the most common complica)ons a8er surgery 1

• POD can be prevented in more than 40% of cases 1

• Reduce or avoid the cascade of deleterious clinical events such as:
•  Prolonged hospitalisa1on
•  Loss of func1onal independence
•  Reduced cogni1ve func1on
•  Death

What is the most common complica/ons 
a0er surgery?
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Incidence of 
Delirium:

cardiac surgery:  13-42%
      Koster et al. Thorac Surg 2008

Brown CH; Curr Opin Anaesthesiol. 2014

older pa2ents (>60J):  14-56%
      Inouye et al JAMA 1996
      Iamaroon et al. BMC Geriatrics (2020)

     Bellelli et al J Am Ger Soc 2006

orthopedic surgery :  35-65%
 (hip replacement)    Kalisvaart et al JAGS 2005
      KonLnen e al Acta Anaesthesiol Scand 2006
      Marcantonio et al JAGS 2001

Pa2ents on ICU :  19-82%
      Ely et al. JAMA 2004
      MarOn et al. Anaesth Intensiv 2005
      Pun B et al.; Lancet 2021



safebrainini)a)ve.com© FMR Evered et al. BJA; A&A; Anesthesiology; Canadian J. Anesth.; 
Acta Anesth.: J Alzheimer Dis. 16.10.2018

mild & major 
NCD POD dNCR 

Discharge
from

Hospital

30th Day
a8er surgery

mild & major
 NCD

One year
a8er surgery

Preopera(ve Period:  mild or major NCD (pre-opera(ve)
Surgery to discharge:  Post-Opera)ve Delirium (POD)
Discharge to 30 days:  Delayed Neuro Cogni)ve Recovery (dNCR)
30 days to 1 year:  mild or major NCD (post-opera(ve)

Umbrella Term: periopera)ve Neurocogni)ve Disorders  (PND)

(post-opera/ve)

mlld & 
major NCD 

Pre-exisCng 
CogniCve 

Impairment 

© With permission from F. Radtke on behalf of SBI  
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Through impairments in: 
• brain connec*vity and 
• brain plas*city

What is Delirium
-A pathophysiological defini3on-

. mod. a'er M.M. Shafi et al.; Advancing the Neurophysiological  Understanding of Delirium, J Am Geriatr. Soc 2017

Delirium is a par,al breakdown of brain func,on         

…which are exposed to a stressor

Vulnerability
(Predisposing Factors) & Stressors

(Precipita)ng Factors)
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Postopera)ve Delirium 
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• with impact on pa-ent`s health & life perspec-ve

Postopera)ve Delirium 

A topic of important medical and public health relevance 

• severe consequences for the families, 

• healthcare system and the society as a whole. 

preven2on of POD“Treatment of POD” II.I.
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summarised evidence: “Treatment of POD”

Benzodiazepines DexmedetomidineHaloperidol

Suggest: 
low-dose haloperidol 

(if nonpharmacological measures fail)

Suggest:
 Dex. for treatment POD in 

cardiac surgery

Benzo`s for treatment of POD is not 
suggested.

 
(cave: alcohol withdrawal -> benzo`s first-line 

medica/on!)

ESAIC task forcde on POD ; Aldecoa et al. EJA 8.2023; 
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summarised evidence preven5on of POD

do not suggest any drug as 
prophylaxis for POD.

drug as a prophylaxis for POD? Dex. as prophylaxis for POD?

recommend to balance 
benefits vs side effects 

(bradycardia,hypotension)

surgery or Anaesthesia to prevent POD?

do not suggest any specific 
type of: 
• surgery or 
• type of anaesthesia to 

reduce POD.

ESAIC task forcde on POD ; Aldecoa et al. EJA 8.2023; 
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summarised
evidence:

Preven(on: EEG & 
Index based EEG monitoring

ESAIC task force on POD ; Aldecoa et al. EJA 8.2023; 

suggest mul1parameter EEG monitoring:
Burst suppression & DSA

suggest index-based 
monitoring
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recommend in older adults: 
screening for risk factors 

& 
op1mise preopera1ve status.

Pre op consulta1on in older adults

POD risk factors are shared among 
the care team & 

strategies discussed and registered 
in the medical records

Recommend: 

Mul)component 
Nonpharmacological interven)ons

ESAIC task forcde on POD ; Aldecoa et al. EJA 8.2023; 

summarised evidence preven5on of POD

Mul1component nonpharm. interven1onsscreening for POD risk factors 
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A mul2component evidence based approach:

18 core recommenda-on's
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© With permission from F. Radtke on behalf of SBI  
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Postopera)ve Outcomes & side-effects
 are interdependent and complex

To achieve best possible Outcomes in a constantly developing system, a mul)factorial approach is 

essen)al - including monitoring and improving of undesired side-effects in a con)nuous cycle.
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post-op

Decision support systems

Advanced integra/ve AI 
MedTech solu/on

periopera-ve care evolves over -me…

Guidelines
Standards

SOPs

New
Research

Knowledge

New
Medical

Technology

Other
Influencing

Factors

Intra-opIntra-opIntra-oppre-op

heterogeneous pa)ent popula)on insufficiently 
detailed & 
structured
Baseline 

status

Postopera@ve Outcome Disconnect

PACU DischargeWard Home 
Week 1

Home 
Month 3

Outcome & side-effects, sa>sfac>on with care and achieved 
results, efficiency, sustainability and other metrics I

Outcomes

II
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SBI`s precision Anaesthesia & periop. approach

Cost effect & efficiency metrics, 
LOS, re-admission 

PRO`s, POD/PND, 
adverse events & more

PaSent & Staff saSsfacSon w/ 
provided care

sustainability  metrics

Training & 
effect of training metrics

Seda/ves, Analgesics, other 
Meds, Airway, MedTech,  etc.

SOP`s, Pathways, bootcamp… 

Precision Anaesthesia and periop. care:
Targe>ng physiological systems for op>mal effect & minimize side effects

Precision Outcomes:
reliable, standardized real- world 

outcome evidence

I.

Precision Delivery: 
of interven>ons & applied care 

II.
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SBI core data

SBI us

SBI muda

SBI core data:

SBI us:

SBI muda:

PROs & PND

Sa)sfac)on w/ 
treatment 

(paSents & employees)

Pa)ent centred 
efficiency

I. all II. me

e-CRFe-CRF
1.

2.

3.

4.

The SBI flow now…

SBI green:
Personalized and 

departmental sustainability 
index

SBI me:
All outcomes (us; muda; 

core; green) broken down 
to the individual service 

provider  (fully anonymous 
w/ 2 factor authen>ca>on)
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SBI core data

SBI us

SBI muda

?

I. all II. me

e-CRF
5.

1. 2.

3.

4.

SBI flow soon…

6.

SBI core data:

SBI us:

SBI muda:

PROs & PND

Sa)sfac)on w/ 
treatment 

(paSents & employees)

Pa)ent centred 
efficiency

SBI green:
Personalized and 

departmental sustainability 
index

SBI me:
All outcomes (us; muda; 

core; green) broken down 
to the individual service 

provider  (fully anonymous 
w/ 2 factor authen>ca>on)

SBI
Buddy

SBI buddy:
Pa>ent Interface for 

simplified Data collec>on
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- research driven con-nuous quality improvement Project w/ an interna-onal matrix partner

structure 

- w/ the primary aim to fast track towards pa-ent centred precision anaesthesia & periopera-ve 

care

- based on monitoring & improving pa-ent reported outcomes (PROMs) and postopera-ve cogni-ve 

disorders (PNDs) while op2mizing Pat. Sa2sfac2on (PREMs) and overall periop. efficiency

- Mostly through non-invasive, evidence based preven-ve recommenda-ons (SBI-Core 

recommenda2ons)

- Guided by real-world evidence data, on an open plaCorm & in a non-profit approach. 

- Ongoing in real life on a daily basis…

Short introduc,on:

The ESAIC Safe Brain Ini2a2ve (SBI) Research Group is a:

!
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• Main outcome measures: 
• Incidence of POD  (up to three time points in PACU), and length of hospital stay.

• Results:
• 18,697 patients at four hospitals for up to 53 months 
• mean incidence of POD: 6.13% (Site 1), 1.29% (Site 2), 5.19% (Site 3), and 11.26% (Site 4)

• significant risk factors for developing POD: 
- >75 years of age, 
- ASA-PS III–V, 
- general anaesthesia, 
- preoperative delirium,
- hospital site, 
- surgeries > 2 hours, and 
- months since care bundle initiated. 

• POD incidences decreased significantly 

• On average, hospital stay was doubled for patients with POD (from 35 hours to 70 hours)

Meco/Jakobsen et al; under submission 10.2023
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Trend of monthly POD incidences since the SBI care bundle was ini/ated

Meco et al; under review

POD incidences decreased significantly in 3 cites

In average 4% of POD decrease per month a\er SBI implementa2on 
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Of 1000 pa)ents:

• Percentage of Pa)ent w/postopera)ve Delirium (POD) in PACU was: 10.3%, 

• LOS was increased in pa)ents with POD by: 1 day, 

• The average costs of an addi@onal day of hospital stay 
in Region Zealand / Copenhagen amounts to:

404 Euro 
(= 443 USD)

• The Safe Brain Ini.a.ve (SBI) decreased the incidence of POD by > 50% 
in the clinical rou.ne (sample size > 15.000 pa.ents)

•Per 1000 SBI pa2ents poten.al cost savings of:  20.000 Euro 

Wiinholdt et al.; Acta Anaesthesiol Scand. 2019;00:1–6.
Jakobsen et al. ICPAN 2019

The Economic Implica5on of POD 

in the PACU
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• cohort study of 497 older adults undergoing major elec)ve surgery

Gou et al.; JAMA Surg. February 24, 2021. doi:10.1001/jamasurg.2020.7260

The Economic Implica@on of postopera@ve Delirium

• the ini)al inpa)ent hospital costs for one pa)ent w/ an episode of POD       = $ 20 327

• the yearly cumula)ve costs for one pa)ent w/POD         = $ 44 291
• total costs to the US health care system of the 700 000 such annual 

     delirium episodes in the Medicare popula(on          = $ 32.9 billion
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