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Older adults and older patients



Older adults in the world
• Age ≥65 years-old (WHO)

• Older population in increasing globally

World Population Ageing 2019: Highlights



Older adults in the world

World Population Ageing 2019: Highlights



• 台灣2025年65歲以上人口數達到467萬
3155人，占20.06%。

• 台北市65歲以上人口比率最高，占24.18
• 其次為嘉義縣24.11%%、南投縣22.66%、
基隆市22.28%、屏東縣21.84%。



Hallmark of aging

López-Otín 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

Jones A et al., Crit Care Med. 2020 Apr;48(4):466-474.
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• Retrospective, 2014 – 2021, China

ICU admission of older patients is increasing

Zhu X et al., PLoS One. 2026 May 15;21(5):e0348768.

Age ≥80



• Retrospective, 2008 to 2019, Germany

ICU admission of older patients is increasing

Daniels R et al., Crit Care Med. 2024 Jun 1;52(6):e258-e267.

Number of ICU admission

percentage

Age ≥90 years Overall



Outcomes of critical ill older patients
• Retrospective, 1997 to 2016, England/Wales/Northen Ireland

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



Outcomes of critical ill older patients
• Retrospective, 2014 – 2021, China

Zhu X et al., PLoS One. 2026 May 15;21(5):e0348768.



Outcomes of critical ill older patients
• Retrospective, 2006 to 2018, New Zealand

Rai S et al., Crit Care Med. 2023 Oct 1;51(10):1328-1338.

Age ≥80

Age <80



Comprehensive Geriatric 
Assessment in the ICU



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



Influence of acute illness on convalescence in younger 
and older adults 

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



Multimorbidity admission in ICU
• HRS data from US, 1998 to 2015, aged ≥65 years

Cobert J et al., Chest. 2022 Jun;161(6):1555-1565



Frailty

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



Frailty

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

Darvall JN et al., Chest. 2021 Oct;160(4):1292-1303.



Frailty is associated mortality

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

• Prospective cohort study in Canada
• Patients aged ≥50 years and 

admitted to ICU

• N=421
• CFS ≥5 = Frail



Frailty independently associated with mortality

• Prospective, EU, 2018 to 2019, Age ≥80 years, N=3,920
VIP2

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

CFS ≥5

1-month mortality

CFS HR, 1.1



• Prospective, multicenter, Canada
• 2019 to 2021, Age ≥50 years, N=687
• Comparison between CFS vs frailty index

Frailty is associated mortality and functional dependence

Muscedere J et al., Intensive Care Med. 2024 Jul;50(7):1064-1074.

FORECAST

CFS ≥5



One-Year Functional Outcomes After Invasive Mechanical 
Ventilation for Older Adults (≥65 years)

Ohbe et al., Crit Care Med. 2023 May 1;51(5):584-593.

Population-based cohort study in Tochigi Prefecture, Japan (n=4,198).

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.



Sarcopenia and Malnutrition

• 17 studies, patients with mechanical ventilation, n=3,582
Systematic review and meta-analysis

Jiang T et al., Crit Care. 2022 May 16;26(1):140.



Sarcopenia is independently associated with difficult 
weaning and mortality

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

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

Data from Chang Gung, Taiwan
Psoas muscle mass at L3 level

Kou HW et al., PLoS One. 2019 Aug 8;14(8):e0220699.



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

Sarcopenia is independently associated with difficult 
weaning and mortality

Psoas muscle mass at L3 level

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



• Retrospective, 2017 to 2019, Korea
• Patients with brain injury and MV, N=73
• Successful liberation (n=61) vs failure liberation (n=12)

Sarcopenia is independently associated with difficult 
weaning and mortality

Oh J et al., Medicine (Baltimore). 2023 Oct 27;102(43):e35847.

Thoracic skeletal muscle volume



• Retrospective, 2020, Italy
• patients with critical COVID-19 

illness under MV, n=81

Sarcopenia is independently associated with difficult 
weaning and mortality

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

Extubation success Mortality



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 ≥65 years
• Heart failure
• Moderate to severe COPD
• APACHE II ≥12 on the day of extubation
• BMI ≥30
• Airway patency problems
• Respiratory secretions (inadequate cough, suction ≥2 times within 8 hrs)
• Difficult weaning (re-intubated)
• Mechanical ventilation for more than 7 days
• ≥2 Comorbidities



NIV or HFNC reduce re-intubation after mechanical ventilation

• 36 RCTs (6,806 patients)
• Comparing NIV, HFNC, and conventional O2 therapy after following 

mechanical ventilation

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

Re-intubation



Combination with NIV and HFNC following extubation

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

• 30 ICU in France
• Patients at high risk of extubation failure
• HFNC or HFNC + NIPPV for at least 48 hours
• 70% ≥aged 65 years

NIV + HFNC

HFNC alone

Reintubation rate at day 7 
11.8% vs 18.2%

(difference, −6.4%; P = 0.02)



Blood pressure target in older patients with shock

• 118 patients from 11 centers
• MAP target 60–65 mmHg vs 75–80 mmHg
• Among patients aged ≥75 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.

OVATION



Reduced Exposure to in Older Critically Ill Patients

• 65 ICUs 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

65 Trial

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

90-day mortality
41.0 vs 43.8%

HR, 0.94 (0.84–1.05)Permissive hypotension

Usual care

In patients aged ≥65 years, permissive hypotension
• A trend of lower 90-day mortality
• Higher rates of acute renal failure (3.2 vs 2.5%)



Higher versus lower blood pressure targets in vasodilatory shock

• 4 RCTs, n=3,873

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

Systemic review and meta-analysis

90-day mortality

Age ≥65 years
RR, 1.17 (1.02–1.34)

Overall
RR, 1.12 (1.01–1.23)



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

New MAP target suggested by SSC 
guideline 2026 in patients aged ≥65

60 – 65 mmHg



ICU Delirium and Cognitive 
Decline



Risk factors of delirium

前驅因子 加速因子

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



Pharmacokinetics and pharmacodynamics in older adults

• Absorption, distribution, metabolism, elimination

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



Altered receptors of neurotransmitter in older adults

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



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.



Decreased clearance of antipsychotics in older adults

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

Crit Care Med 2013; 41:S30–S38.
45

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

ICU length of stay

Duration of mechanical ventilation



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

Crit Care Med 2013; 41:S30–S38.
46

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

Delirium prevalence

All-cause short-term mortality



Management and preventing delirium in ICU

• 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.

Treating delirium (response rate) Preventing delirium (incidence)



Dexmedetomidine in treating delirium

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

Delirium prevalence after treatment

Favors dexmedetomidine (OR, 0.39)

Incidence of bradycardia

Favors control (OR, 3.49)

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



SCCM guideline for managing and preventing delirium

• PADIS 2018:
Propofol or dexmedetomidine over 

BZD
Light sedation over deep sedation

• PADIS 2025
Dexmedetomidine over propofol for 

light sedation
Early mobilization/rehabitation
Melatonin to reduce sleep disruption

Devlin JW et al., Crit Care Med. 2018 Sep;46(9):e825-e873; Lewis K et al., Crit Care Med. 2025 Mar 1;53(3):e711-e727.

PADIS 2018
PADIS 2025



Palliative care and post-intensive 
care syndrome (PICS)



Marshall MF et al., Crit Care Med. 2025 Dec 1;53(12):e2734-e2746.



Marshall MF et al., Crit Care Med. 2025 Dec 1;53(12):e2734-e2746.



Marshall MF et al., Crit Care Med. 2025 Dec 1;53(12):e2734-e2746.



Enhance palliative care in ICU (EPIC)

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

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



Early integrate palliative care

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

• More transfers to hospice care (18.6% vs 4.9%; p < 0.01)
• 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-

hospital mortality (22.6% vs 29.4%), or 30-day mortality between groups (35.1% vs 36.3%) (p > 
0.05).



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

Needham DM et al., Crit Care Med. 2012 Feb;40(2):502-9; Rousseau AF et al., Crit Care. 2021 Mar 17;25(1):108.



Pre-ICU health status and post-ICU trajectory

Herridge MS et al ., N Engl J Med. 2023 Mar 9;388(10):913-924.

PMV, prolong mechanical ventilation





Prevalence and risk factors of PICS
• Prevalence 45 – 60%
• Could lasts for years or permanent disabilities

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.

Physical impairment
Risk factors Odds ratio
Disease severity 2.5 (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)

Cognitive impairment
Delirium 2.9 (1.1 – 7.4)



Risk factor for PICS

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.



ABCDE or ABCDEF bundle



Caring for Critically Ill Patients with the
ABCDEF Bundle

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

Pun BT et al., Crit Care Med. 2019 Jan;47(1):3-14.

ABCDEF bundle performance significantly improves outcomes including survival, mechanical ventilation 
use, coma, delirium, restraint-free care, ICU readmissions, and post-ICU discharge disposition.



Caring for Critically Ill Patients with the
ABCDEF Bundle

Moraes FDS et al., Medicine (Baltimore). 2022 Jun 24;101(25):e29499; Sosnowski K et al., Int J Nurs Stud. 2023 Feb;138:104410.

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

Delirium incidence

Delirium incidence

Delirium duration

Favor bundle care (OR, 0.15)

Favor ABCDEF (OR, 0.57)

Favor ABCDEF (OR, –1.37)



Other interventions

• 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.

Depression

HADS-D, mean difference

Anxiety

HADS-A, mean difference
Mental score

SF-36 MCS, mean difference

Meta-analysis including 36 studies (5,165 ICU patients)



Post-Intensive Care Syndrome



Tools for the assessment of PICS





Take home message
• ICU 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
Respiratory support following mechanical ventilation
Lower MAP goal (60 to 65 mmHg) during sepsis
Light sedation, less BZD, consider melatonin at night

• Comprehensive geriatric care prevents PICS
Early palliative care
ABCDEF bundle
Post-acute care, rehabilliation program, follow-up



Thanks for 
your attention
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