Caring For Older Patients in ICU
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Older adults and older patients



Percentage

Older adults in the world

* Age 265 years-old (WHO)
 Older population in increasing globally

Global population by broad age groups, 1990-2050 (percentage)

100 +
| Number of persons aged 65 years or over by geographic region, 2019 and 2050
80 - Number of persons ~ Number of persons  Percentage change
aged 65 oroverin aged 65 or overin 2050 between 2019 and
2019 (millions) (millions) 2050
60 . World 702.9 1548.9 120
Sub-Saharan Africa 31.9 101.4 218
Northern Africa and Western Asia 294 95.8 226
40 Central and Southern Asia 119.0 328.1 176
Eastern and South-Eastern Asia 260.6 5725 120
20 - Latin America and the Caribbean 56.4 144.6 156
Australia and New Zealand 4.8 8.8 84
0 : L ‘ ‘ Oceania, excluding Australia and New Zealand 0.5 (IE5: 190
1990 2000 2010 2020 2030 2040 2050 Europe and Northern America 2004 296.2 48
Year
mage 0-14 mage 15-24 mage 25-64 mage 65+

World Population Ageing 2019: Highlights



Older adults in the world

Countries or areas with the largest percentage point increase in the share of older persons aged 65 years or over
between 2019 and 2050

Republic of Korea 23.0
Singapore 20.9
China, Taiwan Province of China — 19.9
China, Macao SAR p 5 4 4
Maldives 152
Thailand 172
China, Hong Kong SAR 17.2
Spain %2
Kuwait 17.0
Brunei Darussalam 16.5
m Eastern and South-Eastern Asia | Europe and Northern America
m Central and Southern Asia o Northern Africa and Western Asia

World Population Ageing 2019: Highlights
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Hallmark of aging

Lopez-Otin C et al., Cell. 2023 Jan 19;186(2):243-278.
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Older patients in ICU



ICU admission of older patients is increasing

» Retrospective, 1997 to 2016, England/Wales/Northen Ireland

A 000
w
am
Sc 800
Jop=
c

|
T2 600-
D
Qo
-
S 400
58
B
o ©
£2 2001
L

5004

4004

300+

200+

1004

E

Elective surgical

mergency surgical

Jones A et al., Crit Care Med. 2020 Apr;48(4):466-474.



ICU admission of older patients is increasing
» Retrospective, 2014 — 2021, China
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Zhu X et al., PLoS One. 2026 May 15;21(5):e0348768.



|CU admission of older patients is increasing
* Retrospective, 2008 to 2019, Germany
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Daniels R et al., Crit Care Med. 2024 Jun 1;52(6):e258-e267.



Outcomes of critical ill older patients

» Retrospective, 1997 to 2016, England/Wales/Northen Ireland

Acute hospital mortality (%)
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Jones A et al., Crit Care Med. 2020 Apr;48(4):466-474.



Outcomes of critical ill older patients
» Retrospective, 2014 — 2021, China
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Zhu X et al., PLoS One. 2026 May 15;21(5):e0348768.



Outcomes of critical ill older patients
* Retrospective, 2006 to 2018, New Zealand
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Comprehensive Geriatric
Assessment in the ICU



Delirium
A state of acute
disturbance in awareness
and attention

Polypharmacy
The use of more
medications than are
medically necessary

Geriatric
Syndromes
in the Cardiac
Intensive
Care Unit

Frailty
A state of vulnerability
to stressors, with higher
likelihood of functional
decline and complications

Multimorbidity

A state in which =2 chronic
medical conditions

occur simultaneously

Damluji AA et al., Circulation. 2020 Jan 14;141(2):e6-e32.



Influence of acute illness on convalescence in younger
and older adults

Younger adults

Myocardial
lfarction > Convalescence
e Be. = "
etolis ieio Detours due to the Often falling short of
. mounting effects of »| optimal treatment goals
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Damluji AA et al., Circulation. 2020 Jan 14;141(2):e6-e32.
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Multimorbidity admission in ICU
* HRS data from US, 1998 to 2015, aged 265 years
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Aging

n
Decreased Taste
ra I y Poor Dentition

Dementia and Depression

Chronic Illness -
Multiple Hospitalizations * | Chronic
Malnutrition Aging
Weight Loss
Chronic Inflammation and [1Iness
Decreased )
Appetite Sarcopenia
Osteopenia

Decreased Strength
Decreased Insulin Sensitivity

Decreased metabolic rate
and activity

T ' '

Immeoebility and Dependency
Impaired Balance and Falls

Chronic Illness

Hospitalization and Acute Iliness
Medications

Stressful Life Events

Falls

* Decreased reserve in multiple organ system
Ahmed et al. Am J Med. 2007 Sep;120(9):748-53.



Frailty

Box 1: The CSHA Clinical Frailty Scale

1

Very fit— robust, active, energetic, well motivated and
fit; these people commonly exercise regularly and are in
the most fit group for their age

Well — without active disease, but less fit than people in
category 1

Well, with treated comorbid disease — disease symptoms
are well controlled compared with those in category 4

4 Apparently vulnerable — although not frankly dependent,

these people commonly complain of being “slowed up”
or have disease symptoms

Mildly frail — with limited dependence on others for
instrumental activities of daily living

Moderately frail — help is needed with both instrumental
and non-instrumental activities of daily living

Severely frail — completely dependent on others for the
activities of daily living, or terminally ill

Note: CSHA = Canadian Study of Health and Aging.

Clinical Frailty Scale

1 Very Fit - People who are robust, active,
energetic and motivated, These people
commonly exercise regularly. They are
among the fittest for their age,

2 Well - People who have no active disease
symptoms but are less fit than category 1.
Often, they exercise or are very active
occasionally, e g seasonally.

3 Managing Well - People whose medical
problems are well controlled, but are not
regularly active beyond routine walking.

4 Vulnerable - While not dependent on
others for daily help, often symptoms limit
activities. A common complaint is being
“slowed up’; andjor being tired during the day.

5 Mildly Frail - These people often have
more evident slowing, and need help in high
order |ADLs (linances, transportation, heavy
housework, medications). Typically. mild
frailty progressively impairs shopping and
walking outside alone, meal preparation and
housework.

6 Moderately Frail - People need help with
all outside activities and with keeping house,
Inside, they often have problems with stairs
and need help with bathing and might need
minimal assistance (cuing. standby) with
dressing.

7 Severely Frail - Completely dependent
for personal care, from whatever cause
(physical or cognitive). Even so, they seem
stable and not at high risk of dying (within
- 6 months),

8 Very Severely Frail - Completely
dependent, approaching the end of life.
Typically, they could not recover even
from a minor illness.

9 Terminally Il - Approaching the end of
life. This category applies to people with a
life expectancy <6 months, who are not
otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of
dementia, Common symptoms in mild dementia
include forgetting the details of a recent event,
though still remembering the event itself, repeating
the same question/story and social withdrawal.

In moderate dementia, recent memory is very
impaired, even though they seemingly can remember
their past life events well. They can do personal care
with prompting.

In severe dementia, they cannot do personal care
without help.

Rockwood et al., CMAJ. 2005 Aug 30;173(5):489-95.




Prevalence of frailty in ICU
* Population-based, New Zealand and Australia, 2018 to 2020

n=15870 n=16,308 n=22,067 n=234548 n=51,550 n=>58500 n=230,993 n=4,732
(6.8%) (7.0%) (9.4%) (14.7%)  (22.0%)  (24.9%)  (13.2%) 2.0%)

100% -~
90% -

L B N
80% - I i

Hospital and ICU mortality

50% - I - 10
45% - %
70% - 2 40% - 1 £
= 35% A { £
@© E I ©
60% 2 30% A £
§> 259 - N [ t F1 8
9 8 20% - :
50% - £ © =
S 15% - =
= (3]
40% - & 10% - §
5% - 5
- 0.1 =

30% A n (ICU) 253 1,223 | 2,181 | 2,072 | 1,166 | 1,486 908 301 .

n (hospital)| 299 1,542 | 3,173 | 3,397 | 2,142 | 2,705 | 1,694 487
CFS 1 2 3 4 5 6 7 8
20%

10% 4 B ICU Mortality B Hospital Mortality

0%

<30y 30-30y  40-49y  50-50y  60-69y  70-79y  80-89y >90y

WM CFS=8 MCFS=7 OCFS=6 OCFS=5 OCFS=4 WCFS=3 MCFS=2 OCFS=1
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Frailty is associated mortality

Prospective cohort study in Canada

Patients aged 250 years and
admitted to ICU

N=421
CFS 25 = Frail

0.754

Probability of survival

0.50+
| | Clinical Frailty Scale score
0.25 . 123 A
> - Log-rank, p < 0.001
100 200 300 400

Follow-up from ICU admission, d

Bagshaw et al. CMAJ. 2014 Feb 4;186(2):E95-102.



Frailty independently associated with mortality

* Prospective, EU, 2018 to 2019, Age =80 years, N=3,920

VIP2

ariables Categories ALL covariates CFS
HR (95%CI) p-value HR (95%ClI)
Age One-pointincrease  1.02 (1-1.03) 0.01 1.02 (1.01- 0.006
1.03)
Habitat Own home 1.01(0.9-1.14) 0.83 1(0.89-1.12) 0.96
(ref=not
home)
Gender Female 0.98 (0.88— 0.68 0.98 (0.88— 0.67
(ref=male) 1.09) 1.09)
Reason for Combined respira-  1.07 (0.89— 0.46 1.07 (0.89— 046
admission tory/circulatory 1.29) 1.29)
failure
(Ref=circula- Emergency surgery 0.64 (0.52— <0.0001 064 (0.52- <0.0001
tory failure) 0.78) 0.78)
Multitrauma w/wo  1.16 (0.81- 041 1.15(0.81- 042
head injury 1.64) 1.64)
Multitrauma with-  0.86 (0.58- 046 0.87 (0.58- 048
out head injury 1.29) 1.29)
Other 0.81 (0.67- 0.025 0.81 (0.67- 0.03
0.97) 0.98)
Respiratory failure  0.81 (0.69- 0.017 0.82 (0.69— 0.02
0.96) 0.97)
Sepsis (according 0.71 (0.59- 0.0003 0.71 (0.59-0.86) 0.0003
to Sepsis3) 0.86)
SOFA One-pointincrease  1.15 (1.14- <0.00001 1.15(1.14- <0.00001
1.17) 1.17)
CPS One-pointincrease 1 (0.99-1.01) 0.75 1(0.99-1.01) 0.74
CFS One pointincrease 1.1 (1.05-1.15)  0.0001 1.12 (1.09- <(0.0000

115)
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Guidet B et al., Intensive Care Med. 2020 Jan;46(1):57-69.



Frailty is associated mortality and functional dependence
FORECAST

o] 1
- Prospective, multicenter, Canada e o

« 2019 to 2021, Age =50 years, N=687 __f z

« Comparison between CFS vs frailty index ; | ; |

Muscedere J et al., Intensive Care Med. 2024 Jul;50(7):1064-1074. g " g“"
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One-Year Functional Outcomes After Invasive Mechanical
Ventilation for Older Adults (265 years)

Population-based cohort study in Tochigi Prefecture, Japan (n=4,198).
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Among patients in preexisting care-needs levels 2-5 who received invasive mechanical

ventilation, 76.0-79.2% died or had worsened care-needs within 1 year.
Ohbe et al., Crit Care Med. 2023 May 1;51(5):584-593.



Sarcopenia and Malnutrition
Systematic review and meta-analysis

17 studies, patients with mechanical ventilation, n=3,582
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Sarcopenia is independently associated with difficult

weaning and mortality
Data from Chang Gung, Taiwan

Psoas muscle mass at L3 level

» Retrospective, 2013 to 2014, surgical ICU patients with
mechanical ventilation

 N=86, median age 73 years, 31.3% had sarcopenia

Table 5. Multivariate logistic regression analysis of independent predictive factors for weaning outcome and ICU mortality.

Variables Difficult-to-wean ICU mortality

OR 95% CI P value OR 95% CI P value
Sarcopenia 4767 1.094-20.772 0.038 5.071 1.059-24.277 0.042
Emergent operation - - NS 5.866 1.152-29.873 0.033
Sepsis - . NS - - NS
APACHE II score 1.440 1.201-1.726 <0.001 - - NS
SOFA score - . NS 1.414 1.116-1.791 0.004
Creatinine (mg/dl) - - NS - - NS
Albumin (g/dl) - - NS - - NS
RR<30 breaths/min 0.047 0.002-0.918 0.044
Vt >5 ml/kg 0.063 0.009-0.421 0.004
RSBI <105 0.030 0.001-0.923 0.045

KeuHW-et-al;PELeS One. 2019 Aug 8;14(8):e0220699.



Sarcopenia is independently associated with difficult
weaning and mortality

Psoas muscle mass at L3 level

» Retrospective, 2014 to 2019, Korea
« Patients with MV =7 days, n=45
» Extubation failure (n=34) vs extubation success (n=11)

Table 5

Multivariate analysis of risk factors for extubation failure after long-term mechanical
ventilation.

p - value OR (95% CI)
Duration of mechanical 0.004 1.439 (1.12—-1.85)
ventilation (days)
Decreased skeletal muscle mass 0.050 24.382 (0.10—-594.86)

OR, odds ratio; CI, cofidence interval.

Woo HY, et al. Clin Nutr. 2020 Sep;39(9):2764-2770.



Sarcopenia is independently associated with difficult
weaning and mortality

» Retrospective, 2017 to 2019, Korea
« Patients with brain injury and MV, N=73

» Successful liberation (n=61) vs failure liberation (n=12)

Thoracic skeletal muscle volume

3D Reconstruction

." I
e
Y g

Predictors associated with liberation failure in study patients.

éT Data

Univariate Multivariate
Variables Odds ratio (95% Cl) Pvalue Odds ratio (95% Cl) Pvalue
Sarcopenia 9.28 (2.42-38.93) .001 12.72 (2.87-70.48)  .001
Sex (female) 1.19(0.29-4.32) 792
Age, years 1.02 (0.98-1.07) 429

Body mass index,

kg/m?
Cardiology cause
Pulmonary cause
SOFA at
procedure day
LIS at procedure
day

1.02 (0.05-7.18) 987
1.30 (0.06-9.86) 824
2.07 (0.59-8.42) 274
1.35(1.04-1.79) 029 1.43 (1.07-2.03) 024

1.23 (0.53-2.80) 620

Bold type indicates statistical significance.
LIS = lung injury score, SOFA = sequential organ failure assessment.

Oh J et al., Medicine (Baltimore). 2023 Oct 27;102(43):€35847.



Sarcopenia is independently associated with difficult
weaning and mortality

» Retrospective, 2020, Italy

 patients with critical COVID-19
lllness under MV, n=81

Extubation success Mortalit
Extubation success ICU mortality y
Adjusted analyse® Adjusted analyse®
OR 95% Cl. p Muscle CSA 0.99 0.96—1.01 0.31
SMI 0.98 0.92—-1.06 0.68
SMI 0.97 0.9-1.03 0.33 Muscle density 1.02 0.96—1.1 0.48
Muscle density 1.02 0.96—-1.1 0.55 : >
Adjusted analyse
. b
Ad"““ea analyse Muscle CSA 1.01 098-1.02 093
Muscle CSA 0.99 0.98—1.01 0.6 SMI 0.96 0.93-0.99 0.03
SMI 0.96 0.94—-0.99 0.01 Muscle density 1.04 0.98—1.1 0.18
Muscle density 1.03 0.98—1.1 0.23

CSA cross-sectional area.

SMI skeletal muscle index.
4 Adjusted for: age, sex and body mass index.
b Adjusted for: age, sex and frailty index.

Damanti S et al., Clin Nutr. 2022 Dec;41(12):2965-2972.



Respiratory and hemodynamic care
for older adults patients in ICU



High risk patients following mechanical ventilation

High risk groups (mechanical ventilation more than 12 hours)

 Age 265 years

« Heart failure

 Moderate to severe COPD

« APACHE Il 212 on the day of extubation

« BMI =230

« Airway patency problems

« Respiratory secretions (inadequate cough, suction =22 times within 8 hrs)
« Difficult weaning (re-intubated)

« Mechanical ventilation for more than 7 days

« =22 Comorbidities




NIV or HFNC reduce re-intubation after mechanical ventilation

« 36 RCTs (6,806 patients)

« Comparing NIV, HFNC, and conventional O, therapy after following
mechanical ventilation

Re-intubation

A Re-intubation i Network odds Absolute risk difference (95% Cl) Number needed to treat
o ratio (95% Cl)
NIPPV vs conventional oxygen 0.65 (0.52-0.82) 8 (— 8.09to — 2.26) 20 (13 to 45)
6 8 AFNC vs conventional oxygen 0.63 (0.45-0.87) — 384 (—6.71t0—098) 26 (15t0 102)

NIPPV vs HENC 1.04 (0.78-1.38) —134(—441t01.72) N/A
HFNC + NIPPV vs conventional oxygen 0.38 (0.19-0.74) —10.25(— 1849 to — 2.01) 10 (6 to 50)
HFENC 4 NIPPV vs NIPPV 0.58 (0.3-1.11) — 507 (—1338t03.24) N/A

NIPPV Conventional HFENC 4 NIPPV vs HFNC 0.6 (0.33- .08) — 641 (— 141310 1.31) N/A

Oxygen Therapy

HFNC + NIPPV

Fernando et al., Intensive Care Med. 2022 Feb;48(2):137-147.



Combination with NIV and HFNC following extubation

« 30ICU in France
« Patients at high risk of extubation failure

« HFNC or HFNC + NIPPV for at least 48 hours
« 70% =aged 65 years 25-

HFNC alone

High-flow nasal oxygen alone

20

15

101

rate at day 7
11.8% vs 18.2%

High-flow nasal oxygen with
noninvasive ventilation

Patients Requiring Reintubation, %

5_
: _ o/ - —_
(difference, —-6.4%; P = 0.02)
H_[ Log-rank P=.02
O_I T T T T T T 1
0 i 2 3 4 5 6 7
Time Since Extubation, d
No. at risk
High-flow nasal oxygen
Alone 302 276 265 253 248 246 244 243
With 339 321 314 308 305 294 292 291
noninvasive

ventilation Thille et al., JAMA. 2019 Oct 15;322(15):1465-1475



Blood pressure target in older patients with shock
OVATION

Home > Intensive Care Medicine > Article

Higher versus lower blood pressure targets intensive
for vasopressor therapyin shock: a e

multicentre pilot randomized controlled
trial

Original | Published: 18 February 2016
Volume 42, pages 542—-550 (2016) Cite thisarticle

Intensive Care Medicine

« 118 patients from 11 centers
 MAP target 60-65 mmHg vs 75-80 mmHg

 Among patients aged 275 years, a lower MAP target was associated
with reduced hospital mortality (13 versus 60 %, p = 0.03) but not in
younger patients.

Lamontagne F et al, Intensive Care Med. 2016 Apr;42(4):542-550.



Reduced Exposure to in Older Critically Il Patients
65 Trial

* 65 1CUs in UK, RCT, from 2017-2019, n=2,463
» Patients aged =65 years using vasopressor for vasodilatory shock
 MAP target 60—-65 mmHg (permissive hypotension) vs usual care

0.5+ Usual care
Usual care
Permissive hypotension 41 O VS 438%
0.4
HR, 0.94 (0.84-1.05)
> 0.3
= 021 In patients aged 265 years, permissive hypotension
« A 90-day
== « Higher rates of acute renal failure (3.2 vs 2.5%)
Unadjusted HR, 0.96 (95% Cl, 0.86-1.07)
Adjusted HR, 0.94 (95% Cl, 0.84-1.05)
% 1 3 3 4 5 & 7 & 3 1 1 D
Months
No. at risk
Permissive hypotension 1283 794 743 721 699 667 631 596 545 509 480 442 409
Usual care 1300 772 727 697 677 642 604 569 525 489 459 435 395

Lamontagne F et al., JAMA. 2020 Mar 10;323(10):938-949.



Higher versus lower blood pressure targets in vasodilatory shock
Systemic review and meta-analysis

« 4 RCTs, n=3,873

Study or Higher MAP Lower MAP Risk Ratio Risk Ratio :
Subgroup Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI 90-day mortallty
subgroup = 2 65 years old g

SEPSISPAM 2014 110 200 105 215 21.8%  1.13[0.94; 1.36] +—

QVATION 2016 15 27 13 38 3.2% 1.62 [0.93; 2.83] : . >

65 trial 2020 544 1242 500 1221 49.3% 1.07[0.98; 1.17] ~|.— Age 265 years
OPTPRESS 2025 101 257 74 259 14.1%  1.38[1.08;1.76] —— RR, 1.17 (1.02-1.34)
Total (95% ClI) 1726 1733 88.3% 1.17[1.02; 1.34] ‘

Heterogeneity: Tau® = 0.0081; Chi® = 5.37, df = 3 (P = 0.1468); I° = 44.1%

subgroup = < 65 years old

SEPSISPAM 2014 60 188 59 173 10.3%  0.94[0.70; 1.26] -

OVATION 2016 8 31 7 22 1.4% 0.81[0.35;1.91] . :

Total (95% ClI) 219 195 11.7% 0.92[0.70; 1.22] o ——

Heterogeneity: Tau’ = 0; Chi” = 0.1, df = 1 (P = 0.7564); I° = 0% :

Total (95% Cl) 1945 1928 100.0%  1.12[1.01; 1.23] < Overall
Heterogeneity: Tau? = 0.0032; Chi? = 7.15, df = 5 (P = 0.2100); I = 30.0% I | RR, 1.12 (1.01-1.23)
Test for overall effect: Z = 2.13 (P = 0.0331) 0.5 1 2

Test for subgroup differences: Chi® = 2.24, df = 1 (P =0.1341) Favours Higher MAP  Favours Lower MAP

Mendes H et al., Crit Care. 2025 Nov 23;30(1):17.



Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and
Septic Shock 2026

Mean Arterial Pressure (MAP) Targets

13. For adults with se_pﬁg shock, we Carr_yover New MAP target Suggested by SSC
“recommend” an initial MAP target of 65mm  with . . . :
Hg over higher MAP targets. new QUIdellne 2026 N patlents aged 265
(strong recommendation, moderate certainty remark
evidence)
Remark: In practice, it is not feasible to maintain
MAP at exactly 65 mm Hg, so a reasonable 60 - 65 mm H g

range (e.g., within 5mm Hg) should be used.
Vasopressors should be titrated to maintain
MAP within this range.

14. For adults with septic shock 65 years old or New
older, we “suggest” an initial MAP range of
60-65 mm Hg over higher ranges.

(conditional recommendation, low certainty

evidence)
Prescott HC et al., Crit Care Med. 2026 Apr 1;54(4):725-812.




ICU Delirium and Cognitive
Decline



Risk factors of delirium

™ 5% F) 3 dvig F]F
Predisposing Factors Precipitating Factors
Advanced age Metabolic disturbances  Benzodiazepines
Baseline cognitive impairment | Hypotension Opioids (meperidine, morphine)
Increased comorbid disease Sepsis Deep versus light sedation
Frailty Poor pain control Anticholinergics
Alcohol and drug abuse Mechanical ventilation  Steroids
High severity of illness Sleep disturbances Surgery (abdominal, cardiac, hip)

Hayhurst et al. Anesthesiology. 2016 Dec;125(6):1229-1241.



Pharmacokinetics and pharmacodynamics in older adults

« Absorption, distribution, metabolism, elimination

| [Reference: Gronich, 2024, Drugs & Aging, p. 509, 2.2 & 2.3] |

BERSELRHRER (Increased Body Fat) :
AR ERL - ARERERRLLGIARE L7t

{X:55 | B2 48:R (Decreased Liver Volume) :
FFiReELE/ ) 20-40% > BFIFREAEER/L -
B2 Phase | )£ Y88(bRESI TR o

B hi; A2 = TB# (Declining Renal Clearance) :
BEABKBEE (GFR) BEERBEARER o

ERbcinam - SASIERED NSRRGSR FF -
mi-BE@ENE PRkl B TR
L) o EBHIERTENTEEK

A NotebookLM
Gronich N et al.. Drugs Aging. 2024 Jun;41(6):507-519.



Altered receptors of neurotransmitter in older adults

WIRRER | SRBFETERNAHNER  HXRHRFFNERENRERETRS e -

Benzodiazepines (BZD) Opioids (16K %8&4)
Bl GABA %4t £ Mu 368

o AMEREYIRESMEE > = e ¥} Fentanyl & Mu-opioid
& BZD RYSERFFE b G e S
BEEEEMNEHENY o 10 o

o ERFRRERS : B35 5| SRR o BRPREPR - MRIRAMEIE A
EIRRER AT © ERERGBEING o

| [Reference: Gronich, 2024, Drugs & Aging, p. 507, 513-514; Table 1] '],

A NotebookLM
Gronich N et al.. Drugs Aging. 2024 Jun;41(6):507-519.
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Tse AHW et al., Clin Ther. 2018 Sep;40(9):1598-1615.e€2; Gronich N et al.. Drugs Aging. 2024 Jun




Decreased clearance of antipsychotics in older adults

SRR AR 15 EEYIRYE R 2R L E bR Ah fe

miBEtREEEY) (Antipsychotics)

ot L HAEERERZE (CrCl) <60 mL/min » 245 EIFE 60% ) -
Tispalidane I B B 45+ A 35% 9 -
Olanzapine &R EEFEERETHEEM 10%E -
o Egga:ﬂﬁaa e Ty e

MEEEY) (Antidepressants)

Citalopram (SSRI)

HFRFRIBERE 30%0) -

f7E0fam - WRIERIEBRIERIG - BEEEHRIEIMEIEIZEE (EPS) ERIBEIHA?

Tse AHW et al., Clin Ther. 2018 Sep;40(9):1598-1615.e2; Gronich N et al.. Drugs Aging. 2024 Jun;41(6):507-519.



Benzodiazepine Versus Nonbenzodiazepine-Based
Sedation for Mechanically Ventilated, Critically Ill Adults

Systemic review and meta-analysis, 6 RCTs, n=1235

Non-Benzodiazepine

ICU length of stay

Mean Difference

Benzodiazepine

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Carson 2006 8.3 7.4 68 10.4 8.2 64 12.3% -2.10 [-4.77, 0.57] —
Jakob 2012 8.8 22.1 249 10.1 14.5 251 8.1% -1.30 [-4.58, 1.98] e m—
Pandharipande 2007 7.5 10.4 52 9 6.7 51 7.7% -1.50 [-4.87, 1.87] I R
Riker 2009 5.9 5.2 244 7.6 54 122 65.1% -1.70[-2.86, -0.54] -
Roukonen 2009 6.6 4.6 41 6.9 6.9 16 6.5% -0.30 [-3.96, 3.36] . E—
Weinbroum1997 21 22.3 31 31 42 36 0.3% -10.00[-25.81, 5.81] *
Total (95% ClI) 685 540 100.0% -1.64[-2.57,-0.70] <
Heterogeneity: Tau? = 0.00; Chi? = 1.76, df = 5 (P = 0.88); I’ = 0% 5_10 _*5 3 ; 105
Test for overall effect: Z = 3.44 (P = 0.0006) Non-Benzodiazepine Benzodiazepine
Duration of mechanical ventilation
Non-Benzodiazepine Benzodiazepine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Carson 2006 5.8 5 68 8.4 7.5 64 8.7% -2.60[-4.79, -0.41] I —
Jakob 2012 5.1 8.3 251 6.8 89 249 18.4% -1.70([-3.21,-0.19] I
Pandharipande 2007 5.5 7.8 52 6.6 4.3 51 7.1% -1.10([-3.53, 1.33] _ T
Riker 2009 3.7 3.6 244 56 3.7 122 65.8% -1.90[-2.70,-1.10] -
Total (95% Cl) 615 486 100.0% -1.87[-2.51, -1.22] &
Heterogeneity: Tau? = 0.00; Chi? = 0.87, df = 3 (P = 0.83); I = 0% :_10 _:5 ) 5 10=

Test for overall effect: Z = 5.66 (P < 0.00001)

Non-Benzodiazepine Benzodiazepine

45



Benzodiazepine Versus Nonbenzodiazepine-Based
Sedation for Mechanically Ventilated, Critically Il Adults

Systemic review and meta-analysis, 6 RCTs, n=1235

Delirium prevalence

Non-Benzodiazepine Benzodiazepine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Pandharipande 2007 41 52 42 51 48.2% 0.96 [0.79, 1.16]
Riker 2009 132 244 93 122 51.8% 0.71[0.61, 0.83] [ |
Total (95% Cl) 296 173 100.0% 0.82 [0.61, 1.11]
Total events 173 135

0.01 0.1 1 10 100
Non-Benzodiazepine Benzodiazepine

All-cause short-term mortality

Heterogeneity: Tau? = 0.04; Chi? = 6.11, df = 1 (P = 0.01); I* = 84%
Test for overall effect: Z = 1.30 (P = 0.19)

Non-Benzodiazepine Benzodiazepine Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Carson 2006 25 68 24 64 23.7% 0.98 [0.63, 1.53]

Jakob 2012 68 249 53 251 36.8% 1.29[0.95, 1.77]

Pandharipande 2007 9 52 14 51 10.4% 0.63 [0.30, 1.33]

Riker 2009 55 244 31 122 29.0% 0.89 [0.60, 1.30]

Total (95% CI) 613 488 100.0% 1.01 [0.78, 1.30]

Total events 157 122

Heterogeneity: Tau? = 0.02; Chi? = 4.33,df = 3 (P = 0.23); I = 31%

Test for overall effect: Z = 0.05 (P = 0.96) 0.01 0.1 1 10 100

Non-Benzodiazepine Benzodiazepine



Management and preventing delirium in ICU

Treating delirium (response rate)

Preventing delirium (incidence)

Contrast to placebo

Random effect model OR

95%—ClI

Contrast to placebo Random effect model OR 95%-Cl
midazolam 028 [0.06; 1.29]
rivastigmine 0.87 [0.38; 1.96]
placebo 1.00

haloperidol - 1.01 [0.72; 1.44]
ondansetron — 1.25 [0.48; 3.27]
zZiprasidone 5 B 123 [0.82; 1.84]
lorazepam & 203 [052 7 84]
dexmedetomidine —— 266 [1.05 6.77]
morphine —_— 3.88 [1.18; 12.80]
quetiapine ' 8.00 [1.41;45.41]

midazolam

propofol

haloperidol

fentanyl plus midazolam
propofol or midazolam
placebo

remifentanil plus midazolam
dexmedetomidine

. 3.33 [0.11; 98.26]

3.55 [0.12; 102.22]
- 1.77 [0.58; 5.46]

1.67 [0.05; 54.65]

1.05 [0.08; 14.49]
1.00

. 0.74 [0.02; 24.49]

. 0.50 [0.04; 6.30]

trazodone 0.19 [0.01; 4.52]
[ramelteon - 028 [0.11; 0.67]
suvorexant 0.06 [0.00; 1.22]

better symptom resolution with placebo

| | | |
01 051 2 10

better symptom resolution with drug

Favours active drug

[ [
1 10 100

Favours placebo

« Dexmedetomidine, morphine, and quetiapine were effective in managing ICU delirium

« Ramelton reduced the incidence of ICU delirium

Kim MS et al., J Psychiatr Res. 2020 Jun;125:164-176.



Dexmedetomidine in treating delirium

Delirium prevalence after treatment Incidence of bradycardia
Dexmedetomidine  Control Odds Ratio Odds Ratio Dexmedetomidine  Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI | | : i dom. 95% ClI M-H. Random, 95% Cl
1.4.1RCT 1.8.1 RCT
Bakri 2015 3 32 8 64 206% 0.72[0.18,2.94] I Eremenko 2014 14 30 4 30 315% 5.69 [1.59, 20.33] -
Ch 2019 4 32 10 64 252% 0.77[0.22, 2.68] = Linev 2017 1 20 0 46 84%  7.15[0.28, 183.40] . ‘
Linev 2017 3 20 15 46 21.3% 0.36 [0.09, 1.44] = or | Pasechnik 2015 9 26 0 25 102%  27.69[1.51,507.29] * ’
Patil 2006 4 25 14 28 23.4% 0.19[0.05, 0.70] = &n Wu 2017 2 48 3 52 20.5% 0.71[0.11, 4.44] ]
Yapici 2011 1 38 7 34 94% 0.10[0.01, 0.90] k2 Subtotal (95% CI) 124 153 70.7% 4.19 [0.98, 17.86] ~i—
Subtotal (95% Cl) 147 236 100.0% 0.39 [0.20, 0.76] o Total events 26 7
Total events 15 54 Heterogeneity: Tau? = 0.99; Chi2 = 5.63, df =3 (P = 0.13); 2= 47%
Heterogeneity: Tau? = 0.07; Chiz = 4.54, df =4 (P = 0.34); 2 = 12% Test for overall effect: Z = 1.94 (P = 0.05)
Test for overall effect: Z = 2.74 (P = 0.006)
1.8.2 Non-RCT
1.4.2 Non-RCT Carrasco 2016 5 46 4 86 29.3% 2.50[0.64, 9.81] T
Carrasco 2016 0 46 0 86 Not estimable Yong 2014 0 16 0 26 Not estimable
Subtotal (95% Cl) 46 86 Not estimable Subtotal (95% CI) 62 112 29.3% 2.50 [0.64, 9.81] —l—
Total events 0 0 Total events 5 4
Heterogeneity: Not applicable Heterogeneity: Not applicable
Test for overall effect: Not applicable Test for overall effect: Z = 1.31 (P = 0.19)
Total (95% Cl) 193 322 100.0% 0.39 [0.20, 0.76] o Tootal (k) e 256 1000% SR 2T 860 -
Total events 15 54 fotal ovents . A : i i i
Heterogeneity: Tau? = 0.07; Chiz = 4.54, df = 4 (P = 0.34); I2 = 12% =o.o1 0f1 1 1I0 100’ ::::?:\::; Z::;: ;"_‘3’2 f:i::_s'ogz'z;ﬁ =4(P=020); =33% D0t &1 1 10 100
Test for overall effect: Z = 2.74 (P = 0.006) - T o Favors [dexmedetomidine] ~ Favors [control]
Favors [dexmedetomidine]  Favors [control] Test for subgroup differences: Chiz = 0.26, df = 1 (P = 0.61), 12 = 0%

Test for subgroup differences: Not applicable

Favors dexmedetomidine (OR, 0.39) Favors control (OR, 3.49)

 Dexmedetomidine promotes the resolution of delirium but also
increases the incidence of bradycardia during treatment

Liu X et al., Minerva Anestesiol. 2021 Jan;87(1):65-76.



SCCM guideline for managing and preventing delirium

Recommendation:

PADIS 2018

We suggest using either propofol or dexmedetomidine over benzodiazepines
for sedation in critically ill mechanically ventilated adults (conditional
recommendation, low quality of evidence).

* PADIS 2018:

v'Propofol or dexmedetomidine over
BZD

v’ Light sedation over deep sedation

* PADIS 2025

v'Dexmedetomidine over propofol for
light sedation

v Early mobilization/rehabitation
v"Melatonin to reduce sleep disruption

Devlin JW et al., Crit Care Med. 2018 Sep;46(9):€825-e873; Lewis K et al., Crit Care Med. 2025 M3

Anxiety,
Agitation/Sedation

D

Delirium

Immobility

S

Sleep Disruption

PADIS 2025

(No updates made to previous guidelines recommendations for pain.)

Insufficient Evidence

For explanation, see Full
Focused Update Guidelines.

Conditional Recommendation For

Moderate Certainty of Evidence

DO

1. There is insufficient evidence to make a
recommendation on the use of benzodiazepines to
treat anxiety in adult patients admitted to the ICU.

2. We suggest using dexmedetomidine over propofol
for sedation in mechanically ventilated adult patients
admitted to the ICU where light sedation and/or a
reduction in delirium are of highest priorities.

Conditional Recommendation For
Intervention or Comparison

%)

Low Certainty of Evidence

eDOO

3. We are unable to issue a recommendation
for or against the use of antipsychotics over
usual care for the treatment of delirium in adult
patients admitted to the ICU.

Conditional Recommendation For

Moderate Certainty of Evidence

DS O

4. We suggest providing enhanced mobilization/
rehabilitation over usual care mobilization/rehabilitation
to adult patients admitted to the ICU.

Conditional Recommendation For

Low Certainty of Evidence

eDOO

5. We suggest administering melatonin
over no melatonin in adult patients
admitted to the ICU.




Palliative care and post-intensive
care syndrome (PICS)



Critical Care Medicine

December 2025 « Volume 53 « Number 12 « Pages €2734-¢2746 l ) J-" g’

Society of Critical Care Medicine Clinical Practice
Guidelines on Adult End-of-Life Care in the ICU
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Enhance palliative care in ICU (EPIC)

EwelC

Screening & Enrolment EPIC intervention Follow-up
«n * Age =218 years « Structured and standardized ICU '+ 3-month after
Z + >72hinthe ICU telepalliative care consultation by ICU discharge
© . |cU admission not due to cancer trained interventionist » Patient & relative
5 * Need for specialized palliative care ¢ Blended learning: e-learning and guestionnaires
< * Not expected to die within 24h workshop for all ICU clinicians (retrospective and
+ Informed consent « Handouts and factsheets as of today)
)
|_
<
o
o
L
=
l_
Primary ICU length of stay
n : .
— Secondary including:
Z » Clinical measures: e.g., severity of illness, invasive treatments, mortality
@) » Health economics: resource use, costs, cost-consequences, cost-effectiveness
% » Health-related quality of life
= > Palliative care assessment and integration
LLl » Perceptions of care: e.g., communication, decision making, symptom management
» ICU clinician well-being

Mentzelopoulos SD et al., MJ Open. 2026 Feb 17;16(2):e108168.



Early integrate palliative care

 Single center, Washington, US
« 2017 - 2018, n=199 patients with positive palliative care screening
« Consult palliative care within 48 hrs vs usual care

Item No. Screening Criteria

1

>3 O &~ W N

=J

~N OO O B~ W N

Admitted from long-term skilled nursing facility or acute care facility, or admitted from home with activities of daily

living dependencies requiring skilled nursing
End-stage dementia, amyotrophic lateral sclerosis, Parkinson’s disease, or multiple sclerosis
Advanced or metastatic cancer
Cardiac or respiratory arrest with neurologic compromise

Multiple organ system failure

Known end-stage organ disease including cirrhosis, renal disease on dialysis, New York Heart Association class Il

or IV heart failure, or chronic obstructive pulmonary disease on home oxygen
Acute shock requiring at least 6 hr of vasopressors or inotropic support
Acute respiratory failure requiring mask ventilation or intubation
Hospital stay greater than 5 d or ICU readmission for the same diagnosis within 30 d
Exclusion criteria
History of any stem cell transplant
Solid organ transplant within 1 yr of transplant, or actively undergoing workup for solid organ transplant
Non-English speaking patients for whom an interpreter was unavailable
Patients without capacity to participate in palliative care discussions with no identifiable surrogate
Patients who refused to had a surrogate refuse palliative care consultation
Patients who had received a palliative care consultation earlier during the same hospitalization

Patients already determined to be do-not-resuscitate/do-not-intubate

Vid

L b 1
Jetar,

€rit Care Med. 2019 Dec;47(12):1707-1715.



Early integrate palliative care

_________ Intervention Group Log-rank, p=<.0001 $1,800,000.00
i Usual Care Group | p=0.0038 Intervention Group
$1,600,000.00 -
B Usual Care Group
$1,400,000.00 i

08
_ $1,200,000.00 f
g |
<
Z e S, $1,000,000.00 |
o] -t
(=2}
E (|
& $800,000.00 f
§ o4 0T p=0.0158
g $600,000.00 |

$400,000.00 -
0.2 ( 7
- g § §
=
00 $0.00 |-+ B | = = B BN 7&ﬁ
0 10 20 30 O o o (;b& @(‘\ ‘_OQ \\}e," 006‘
Days to DNR/DNI transition & ° A & ¢ L &
Control 102 75 49 2 19 10 6 & & L 2 b © &
Paliative Care 97 63 a7 19 1 4 3 S X Y% < Q &
& R Q¥ & &
0&&‘ LS {\o‘} &
' % vs 4.9%; 0.01 *
More transfers to hospice care (18.6% vs 4.9%; p < 0. 9

Fewer ventilator days (median 4 vs 6 d; p < 0.05), tracheostomies (1% vs 7.8%; p < 0.05), and
postdischarge emergency department visits and/or readmissions (17.3% vs 38.9%; p < 0.01)

Lower medical ICU (p < 0.01) and pharmacy (p < 0.05) costs

Similar ICU length of stay (median 5 vs 5.5 d), hospital length of stay (median 10 vs 11 d), in-

g%s?ital mortality (22.6% vs 29.4%), or 30-day mortality between groups (35.1% vs 36.3%) (p >
.05).

Ma J et al., Crit Care Med. 2019 Dec;47(12):1707-1715.



Baseline status
ICU related factors
Post-ICU condition and care

Post-intensive care syndrome (PICS)

New or worsening physical, mental, and neurocognitive disorder

Negatively impact quality of life

Financial consequences
Influence patients and their family members

/Functional ™\

. Osteopenia | |

disabilities )

“-.\Swailuwing disorders /
S lev-aw S

[ Cognitive ;
\  disorders

Mental
disorders

Chronic

pain

disorders

Expanded

PICS

Sleep
disorders

Metabolic

' Endocrine
. dysfunction |

‘ Vulnerability

e

Fatigue
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Needham DM et al., Crit Care Med. 2012 Feb;40(2):502-9;

Post Intensive
Care Syndrome

Family
(PICS-F)

Mental Health
Anxiety/ASD
PTSD
Depression
Complicated Grief

~

-

(PICS)
[
|
i
Survivor
(PICS)
L
|
| |
£ ™ :If
Mental Health Cognitive Impairments | Physical
o Executive Function Impairments
Anxiety/ASD . 5 | Impairments
e Memory Pulmonary
PTSD ':;\ltemmnl | Neuromuscular
Depression \/‘lfs‘ll()—:-;mtlal | Physical Function
\__Mental Processing Speed /| :

Rousseau AF et al., Crit Care. 2021 Mar 17;25(1):108.




Pre-ICU health status and post-ICU trajectory

Multidimensional disabilities persist in the
post-ICU period, underscoring the need for
standardized longitudinal, multidisciplinary,
and interprofessional care to 1 or more years
of follow-up

Adherence to ABCDEF bundle
and mitigation of iatrogenesis

may improve long-term - Functional recovery over time
outcomes but not to pre-ICU baseline
g
L&
-~ )
U Y
QO
-
C =
-
£ &
L T
RS Inpatient or outpatient rehabilitation
D and transition to community and work
Pre-ICU ICU/PMV . Hospital Ward ~ (Weeks to months to years)
. ; DK'.y ! : Transition from g
Time : eét 1 i

acute cdre setting

Longitudinal, multidimensional, interprofessional care for education, nutrition,
rehabilitation, mental health, drug reconciliation, and advocacy =1 yr follow-up

PMYV, prolong mechanical ventilation

Herridge MS et al ., N Enagl J Med. 2023 Mar 9:388(10):913-924.
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Prevalence and risk factors of PICS

* Prevalence 45 - 60%
» Could lasts for years or permanent disabilities

Physical impairment

Risk factors Odds ratio

Disease severity 25(1.8-3.7)
Older age 2.2 (1.1-4.3)
Female 2.0(1.3-2.9)

Mental health disorder

Prior mental health problems 9.5 (2.1 -42.9)
ICU hallucinations 2.6 (2.0-3.3)
Delirium 29(1.1-7.4)

Ayenew T et al., PLoS One. 2025 May 8;20(5):e0323311; Lee M et al., Aust Crit Care. 2020 May;33(3):287-294; Butcher BW et al., Post-Intensive Care Syndrome. JAMA. 2026 Feb 10;335(6):542-543.



Risk factor for PICS

= RERRE

(Continuum Line)

o HEBERRE (High

comorbidity burden)

o RESEBHINAEPSHEE
H#A (Baseline frailty &
cognitive impairment)

» REBIEMAR (Prolonged

mechanical ventilation)

» EEMMELHKT (Severe
sepsis & shock)

» IBFE$EEF (Deep sedation /

benzodiazepines)

ABz#l (Pre-ICU) ICU HAfE (In-ICU) Hifz{% (Post-ICU)
- BLHA B3 - BRI b - BRREE
» 5% (Advancing age) o R EFFHERR [FDA - PHIER - B2
. BER%WENEF,0R2.85] | | PTSDfEik I

» B{55C1E (Frightening
ICU memories)

Rengel KF et al., Anesth Analg. 2019 Apr;128(4):772-780; Mikkelsen ME et al., Crit Care Med. 2020 Nov;48(11):1670-1679.

Reference: SCCM International Consensus Conference
2020 (Crit Care Med 2020:48); & NotebookLM



ABCDE or ABCDEF bundle

Assess, prevent & manage pain

* CPOT or BPS to assess pain, insure adequate pain control
» Use of regional anesthesia and nonopioid adjuncts
* Analgesia-based sedation techniques with fentanyl

Both SAT & SBT
* Daily linked SAT and SBT

+ Multidisciplinary coordination of care
*» Faster liberation from MV

Choice of sedation

» Targeted light sedation when sedation necessary
» Avoidance of benzodiazepines
* Dexmedetomidine if high delirium risk, cardiac surgery, MV weaning

Delirium monitoring & management

¢ Routine CAM-ICU or ICDSC assessments
¢ Nonpharmacologic intervention, including sleep hygiene
* Dexmedetomidine or antipsychotic if hyperactive symptoms

= B (1 7 R

Early mobility & exercise

* Physical and occupational therapy assessment
» Coordinate activity with SAT or periods of no sedation
» Progress through range of motion, sitting, standing, walking, ADLs

Family engagement & empowerment

* Reorientation, provision of emotional and verbal support
« Cognitive stimulation, participation in mobilization
* Participation in multidisciplinary rounds




Caring for Critically lll Patients with the
ABCDEF Bundle

* Prospective cohort study, from 2015 to 2017, 68 ICUs in US
* n= 15,226, 60% age 260 years

ABCDEF bundle performance significantly improves outcomes including survival, mechanical ventilation
use, coma, delirium, restraint-free care, ICU readmissions, and post-ICU discharge disposition.
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Caring for Critically Ill Patients with the
ABCDEF Bundle

Meta-analysis results: implementation of the ABCDE/ABCDEF bundles reduce
length of ICU stay, mechanical ventilation time, delirium, ICU and hospital
mortality, and promoted early mobilization in critically-ill patients

After implementation = Before implementation Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 ABCDE (any period)
Balas et al., 2014 73 150 91 146  55.2% 0.57[0.36, 0.91] ——
Bounds et al., 2016 18 79 30 80 24.6% 0.49[0.25, 0.98] — ]
Ren et al., 2017 13 73 29 70 20.2% 0.31[0.14, 0.66] . R
Subtotal (95% Cl) 302 296 100.0% 0.49 [0.34, 0.69] <>
Total events 104 150
Heterogeneity: Tau? = 0.00; Chi2 = 1.88, df = 2 (P = 0.39); 1= 0%
Test for overall effect: Z=4.11 (P < 0.0001)
1.3.2 ABCDEF (day)
Chai, 2017 16 150 7 151 1000%  0.11[0.06,0.21] i
Subtotal (95% CI) 150 151 100.0% 0.11 [0.06, 0.21]
Total events 16 77
Heterogeneity: Not applicable
Test for overall effect: Z = 6.97 (P < 0.00001)
1.3.3 ABCDEF (night)
Chai, 2017 27 150 89 151 100.0% 0.15[0.09, 0.26] t
Subtotal (95% CI) 150 151 100.0% 0.15[0.09, 0.26]
Total events 27 89

Heterogeneity: Not applicable
Test for overall effect: Z = 6.97 (P < 0.00001)

Delirium incidence

Test for subgroup differences: Chi? = 23.17, df =2 (P < 0.00001), I = 91.4%

Favor bundle care (OR, 0.15)

01 02 05 1 2 5 10
Favours bundle Favours usual care

Delirium incidence

ABCDEIF Standard care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Balas 2014 73 140 91 146 17.8% 0.78[063, 096 2014 i
Patel 2014 24 171 il 167 158% 0.43[028 065 2014 —
Bounds 2016 23 79 38 79 161% 0.61 (040,092 2016 =
Jacob 2017 16 150 77 1681 153% 0.21[013,0.34] 2017 ———
Hsieh 2019 45 366 71 356 16.8% 062 [0.44 087 2019 =
Lee 2020 71 94 B0 91 18.0% 1.15[0.95,1.38] 2020 -
Total (95% Cl) 1010 990 100.0% 0.57 [0.36, 0.90] e
Total events 252 392
Heterogeneity, Tau®=0.29; Chi*=66.18, df=5 (P = 0.00001); F=92% 'D.l]1 T 1'[] 100'

Test for overall effect 2= 2.42 (P = 0.02)

Favor ABCDEF (OR, 0.57)

01
Favours ABCDEF Favours Standard Care

Delirium duration

ABCDEF Standard care Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
Patel 2014 1.2 09 171 34 1.4 1867 263% -220[245,-1.95 2014 =
Bounds 2016 172 08 79 38 29 80 247% -208[274,-1.42] 2016 —-
Lee 2020 61 88 94 58 108 81 11.1% 0.20[-2.64,3.04] 2020 —
Schallom 2020 137 347 1420 165 368 1266 262% -028[055,-001] 2020 =
Malik 2021 1.92 3 25 388 63 25 116% -1.96 [[4.70,0.78] 2021 —_—
Total (95% CI) 1789 1629 100.0% -1.37[-2.61,-0.13] e
Heterogeneity: Tau®=1.51; Chi*=109.57, df= 4 (P < 0.00001); F= 96% 1_10 5 3 5 10:

Test for overall effect Z= 216 (P =0.03)

Favor ABCDEF (OR, —1.37)

Favours ABCDEF Favours Standard care

Moraes FDS et al., Medicine (Baltimore). 2022 Jun 24;101(25):€29499; Sosnowski K et al., Int J Nurs Stud. 2023 Feb;138:104410.



Depression

Garrouste et al,, 2012
Knowles et al., 2009

Anxiety

Garrouste et al., 2012
Knowles et al., 2009

Mental score

Connolly et al., 2015
Denehy et al.,, 2013
Elliott et al., 2011
McWilliams et al.,, 2016
Morris et al.,, 2016
Shelly et al., 2017
Wright etal.,, 2018

HADS-D
HADS-D

HADS-A
HADS-A

SF-36_MCS
SF-36_MCS
SF-36_MCS
SF-36_MCS
SF-36_MCS
SF-36_MCS
SF-36_MCS

Other interventions

Meta-analysis including 36 studies (5,165 ICU patients)
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046 [-0.11;1.03] 8.4%

0.96

[0.27; 1.65] 8.3%

HADS-D, mean difference

0.41

[-0.16; 0.98] 9.1%

0.48 [-0.19; 1.14] 9.1%

HADS-A, mean difference

4.00

e 3.20

0.80
1.40
3.40

—m— 6.22

2.00

SF-36 MCS

J

[-6.62; 14.62] 2.2%
[-2.95; 9.35] 5.3%

[0.38; 1.22] 17.8%
[-3.88; 6.68] 6.5%
[-0.01; 6.81] 10.4%
[3.39; 9.05] 11.9%
[-2.02; 6.02] 8.9%

mean difference

* Diary reduce depression (HADS-D, +0.68) and anxiety (HADS-A, +0.44)

« Exercise improve mental status (SF-36 MCS, + 2.62)

Geense WW et al., Crit Care Med. 2019 Nov;47(11):1607-1618.



P& Ei%$a5] (Post-ICU Screening Protocol)
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Tools for the assessment of PICS

Domain g (Outot & Recoemmencieton
Comtior) (AL A <20 SRR
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&R EEEIRE: (PICS) © &= F=AIZI ABCDEF BRsEH SRV R AT
PICS E\Pz:T( 7Y AFEP; : ABCDEF BB

(RISK FACTORS) (INTERVENTIONS: ABCDEF BUNDLE)
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ﬁﬁﬁ“ﬁﬁ Hﬂﬁ%@&ﬁﬂi Pain Management Breathing & Awakening Trials Choice of Sedation

(KEY PREDICTORS: PRE & IN-ICU)
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Take home message

 |CU admission of older patients is increasing
 Geriatric syndrome: Delirium, polypharmacy, multimorbidity, frailty

* Frailty is independently associated with outcomes of older patients in
ICU

« Specific supportive measurement for older patients
v'Respiratory support following mechanical ventilation
v'Lower MAP goal (60 to 65 mmHg) during sepsis
v'Light sedation, less BZD, consider melatonin at night

« Comprehensive geriatric care prevents PICS

v'Early palliative care
v ABCDEF bundle
v'Post-acute care, rehabilliation program, follow-up



Thanks for O e———

your attentio
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