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Key Advances in Critical Care Medicine
A curated overview of landmark trials and guideline updates shaping sepsis management, respiratory failure, mechanical ventilation, and ICU care in 2025.
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CHAPTER 1

Sepsis
Landmark trials from 2025 redefine how we stratify immune phenotypes, guide hemodynamic resuscitation, steward

antibiotics, and support failing vasomotor tone in septic shock.



IMMUNOSEP · JAMA 2026

Precision Immunotherapy in Sepsis
Background & Objective
Sepsis manifests as a highly heterogeneous immune syndrome. The 

optimal strategy for immune phenotype–guided therapy remained 

unclear. This trial aimed to determine whether precision

immunotherapy based on immune phenotype improves organ 

dysfunction by day 9.

Study Design
Multicenter, randomized, double-blind, double-dummy, placebo-

controlled trial conducted across 6 countries (2021–2024). Enrolled 

sepsis patients with confirmed infection (pneumonia, VAP,

bacteremia).

Immune Stratification

MALS (Macrophage activation–like syndrome) Phenotype

Ferritin >4420 ng/mL → Anakinra (IL-1 receptor antagonist)

Immunoparalysis Phenotype

Ferritin ≤4420 ng/mL + low HLA-DR expression →
Interferon-γ

JAMA. 2026 Mar 3;335(9):775-786.



IMMUNOSEP · JAMA 2026

Precision Immunotherapy in Sepsis
Patient Flow & Enrollment

Of 672 adults screened, 281 were randomized: 135 to precision 

immunotherapy, 146 to placebo. Among randomized patients, 48 (17.4%)

were classified as MALS (25 anakinra, 23 placebo) and 228 (82.6%) as sepsis-

induced immunoparalysis (106 interferon-γ, 122 placebo). Final primary

analysis included 131 precision immunotherapy and 145 placebo patients.

JAMA. 2026 Mar 3;335(9):775-786.



IMMUNOSEP · JAMA 2026

Precision Immunotherapy in Sepsis
Primary Endpoint & Outcomes

Primary endpoint: ≥1.4-point SOFA decrease (days 2–9) was achieved 
in 46/131 (35.1%) precision immunotherapy vs. 26/145 (17.9%)
placebo (OR 2.48, 95% CI 1.42–4.32; p=.002). Reversal of sepsis-
induced immune dysfunction: 46/59 (78.0%) vs. 32/66 (48.5%) (OR
3.76; p<.001).

JAMA. 2026 Mar 3;335(9):775-786.

Precision immunotherapy
showed greater improvement 
in SOFA scores compared with 
placebo over time.
A higher proportion of patients 
achieved clinically meaningful
organ function recovery.



IMMUNOSEP · JAMA 2026

Precision Immunotherapy in Sepsis
Subgroup Analysis

Interaction analysis identified potential benefit

among patients with Charlson Comorbidity Index ≥

5 and SOFA score ≥10, who showed higher 

likelihood of achieving the primary endpoint and 

possible reduction in 28-day mortality. No 

significant interaction was observed for 90-day 

mortality.

Safety Profile
Serious AEs
88.8% overall — consistent with critically ill population

Drug-Related SAEs
2 anakinra · 7 interferon-γ · 4 placebo

Notable Signals
Anemia more frequent with anakinra; hemorrhage more frequent with

interferon-γ

Overall Assessment
No major safety concerns identified

JAMA. 2026 Mar 3;335(9):775-786.

Meaning A precision immunotherapy strategy showed improvement in organ dysfunction at day 9.



ANDROMEDA-SHOCK-2 · JAMA 2025

Personalized Hemodynamic Resuscitation

Background & Objective

Optimal hemodynamic resuscitation strategy in early septic shock remains uncertain. This

trial evaluated whether capillary refill time (CRT)–guided personalized hemodynamic 

resuscitation (CRT-PHR) improves clinical outcomes compared to usual care.

Study Design

Scale
86 centers · 19 countries · 2022–2025

Intervention

CRT-PHR (n=720): fluids, vasopressors & 
inotropes guided by physiologic assessment 
vs. usual care (n=747)

JAMA. 2025 Dec 9;334(22):1988-1999.



Personalized Hemodynamic Resuscitation
Trial Flow & CRT-PHR Algorithm

The two-tier CRT-PHR algorithm integrates CRT normalization with hemodynamic assessments (pulse pressure, diastolic BP, fluid responsiveness, 
echocardiography) to guide escalation of vasopressors, fluids, and dobutamine in a protocolized, individualized manner.

ANDROMEDA-SHOCK-2 · JAMA 2025

JAMA. 2025 Dec 9;334(22):1988-1999.

CRT-Guided Hemodynamic
Algorithm
• Step 1: Assess capillary refill 
time (CRT)
• If abnormal → evaluate
perfusion (pulse pressure, 
diastolic pressure, fluid
responsiveness)  
• Step 2: Intervene stepwise  

– Fluids (if responsive)
– Vasopressors (for low diastolic

pressure) 
  – Inotropes (if cardiac 
dysfunction)  
• Goal: Normalize CRT with 
individualized treatment



Hemodynamic Therapies & Outcomes at Hour 6

CRT-PHR was associated with significantly fewer resuscitation fluids (595 vs. 847 mL, p<.05), lower net fluid balance (990 vs. 1227 mL), 
shorter CRT, lower lactate, and higher ScvO₂ at hour 6. Primary composite outcome (death, vital support, hospital LOS) favored CRT-PHR (SWR
1.16, 95% CI 1.02–1.33; p=.04).

ANDROMEDA-SHOCK-2 · JAMA 2025

Personalized Hemodynamic Resuscitation

JAMA. 2025 Dec 9;334(22):1988-1999.



Primary Outcome Analysis & Clinical Implications

Safety

No significant difference in serious adverse events. No safety

signal attributable to the CRT-guided protocol in either

APACHE II stratum.

Clinical Implications
CRT is a viable physiologic target for early septic shock 

resuscitation. The protocol reduces organ support

duration and supports individualized hemodynamic 

management — reinforcing precision medicine 

principles in the ICU.

ANDROMEDA-SHOCK-2 · JAMA 2025

Personalized Hemodynamic Resuscitation

JAMA. 2025 Dec 9;334(22):1988-1999.

CRT-guided resuscitation improved composite outcomes (win ratio 1.16),
particularly in more severe patients.

Meaning A CRT-guided resuscitation strategy showed improvement in patient-centered outcomes in early septic shock.



TARTARE-2S · CRIT CARE MED 2026

Targeted Tissue Perfusion Strategy

Background & Objective

To determine whether a targeted tissue perfusion (TTP) strategy improves 

outcomes compared with MAP-guided standard care (2012 Surviving Sepsis

Campaign) in septic shock patients with lactate >3 mmol/L.

Study Design

Design

Randomized, parallel-group, open-label clinical 

trial · 3 European ICUs (2016–2022)

Population
219 septic shock patients with lactate >3 

mmol/L (TTP n=111 vs SC n=108)

Intervention

TTP: CRT + peripheral skin temperature +

lactate; permissive MAP 50–65 mmHg

Crit Care Med. 2026 Jan 1;54(1):24-34.



Flowchart and Mean arterial pressure

TARTARE-2S · CRIT CARE MED 2026

Targeted Tissue Perfusion Strategy

Crit Care Med. 2026 Jan 1;54(1):24-34.

Mean arterial pressure (MAP) was consistently lower in the TTP group
compared with standard care over the first 72 hours.



Outcome Data & Key Findings

The TTP strategy was feasible without additional safety concerns 
compared with standard care, supporting peripheral perfusion markers as
clinically actionable targets in high-lactate septic shock.

TARTARE-2S · CRIT CARE MED 2026

Targeted Tissue Perfusion Strategy

Crit Care Med. 2026 Jan 1;54(1):24-34.

Meaning A tissue perfusion–guided strategy was feasible and safe, but did not improve clinical outcomes.



ADAPT-SEPSIS · JAMA 2025

Biomarker-Guided Antibiotic Duration

Background & Objective
Biomarker-guided antibiotic stewardship using procalcitonin (PCT) and C-reactive 
protein (CRP) has been proposed to safely reduce antibiotic exposure in sepsis, but 
the evidence base remained uncertain prior to this trial. This RCT evaluated whether
PCT- or CRP-guided strategies reduce antibiotic duration without compromising 
safety.

Study Design

Scale
Multicenter RCT · 41 UK ICUs · n=2,760 ·

2018–2024

Arms
Daily PCT-guided (n=918) vs. CRP-guided 

(n=924) vs. standard care (n=918)

JAMA. 2025 Feb 25;333(8):682-693.



Patient Flow & Outcome Data

ADAPT-SEPSIS · JAMA 2025

Biomarker-Guided Antibiotic 
Duration

JAMA. 2025 Feb 25;333(8):682-693.



Key Findings & Clinical Implications

ADAPT-SEPSIS · JAMA 2025

Biomarker-Guided Antibiotic Duration

JAMA. 2025 Feb 25;333(8):682-693.

• PCT-guided therapy reduced antibiotic duration.
• There was no difference in mortality. 
• CRP-guided therapy showed no clinical benefit.
=> PCT-guided therapy safely reduces antibiotic exposure without improving clinical outcomes.

Meaning Daily PCT-guided therapy reduced antibiotic duration without compromising safety, whereas CRP showed no benefit.



TERLIPRESSIN · CRIT CARE 2025

Adjunctive Vasopressor Therapy

Background & Objective
The role of terlipressin as an adjunct vasopressor in refractory septic shock remains
controversial. This trial evaluated its efficacy vs. placebo in patients requiring high-
dose catecholamines, aiming to achieve MAP ≥65 mmHg with reduced catecholamine
exposure at 6 hours.
• Terlipressin: V1 receptor stimulation → vasoconstriction → MAP↑

Study Design & Population

Design

Single-center, prospective, double-
blind RCT

Eligibility

Septic shock requiring high-dose
vasopressors (NE >0.2 μg/kg/min or 
epinephrine)

Primary Outcome

MAP ≥65 mmHg with reduced
catecholamine dose at 6 hours

Crit Care. 2025 Oct 21;29(1):443.



Efficacy Data

TERLIPRESSIN · CRIT CARE 2025

Adjunctive Vasopressor Therapy

Crit Care. 2025 Oct 21;29(1):443.

• Primary outcome: Higher achievement of MAP ≥65 mmHg at 6 h with terlipressin 
(22.7% vs 9.4%, p=0.039)
• Secondary outcomes: No difference in mortality (ICU, 28-day, hospital)
• Hemodynamic effects: Lower catecholamine dose at 24 h in terlipressin group
• Safety: No significant difference in adverse events



Outcome Measures & Safety

TERLIPRESSIN · CRIT CARE 2025

Adjunctive Vasopressor Therapy

Crit Care. 2025 Oct 21;29(1):443.

• Terlipressin reduced catecholamine 
requirement.
• No improvement in tissue perfusion (lactate).
• No survival benefit. • Better response in patients with:

  - Lower SOFA
  - Lower lactate 

Meaning Terlipressin reduced catecholamine requirements without improving mortality or increasing ischemic risk.



SOFA-2 · JAMA 2025

Updated Organ Dysfunction Score

Background & Objective
Acute organ dysfunction remains the defining feature of critical illness and
sepsis. The SOFA score has been the standard since its introduction ~30
years ago but has not been updated to reflect modern ICU practices,
therapies, or data infrastructure. This initiative aimed to develop a data-
driven, updated organ dysfunction score — SOFA-2.

Study Design

Scale

Large federated analysis · 1,319 ICUs ·
9 countries · 2014–2023

Dataset

Development and external validation
using >2 million ICU patient records

JAMA. 2025 Dec 16;334(23):2090-2103.



Score Structure & Performance

• Final score: sum of worst values within 24 hours
• Missing values (Day 1): scored as 0; thereafter carry forward last observation
• Vasopressors counted only if infused ≥1 hour
• Use SpO₂/FiO₂ only when PaO₂/FiO₂ is unavailable
• ECMO: respiratory failure → respiratory; circulatory failure → cardiovascular

SOFA-2 · JAMA 2025

Updated Organ Dysfunction Score

JAMA. 2025 Dec 16;334(23):2090-2103.

• SOFA-2 reclassifies patients 
and improves risk stratification  
• Demonstrates better
discrimination for ICU mortality
than SOFA-1 



SOFA-2 · CRIT CARE SCI 2025

Updated Organ Dysfunction Score
Key Changes in SOFA-2

Same 6 Organ Systems
Respiratory, cardiovascular, hepatic, coagulation, renal, and
neurological domains retained for continuity

Modern ICU Practice
Updated to reflect current treatment landscape including HFNO,
 ECMO, and continuous RRT

Expanded Variables
Incorporates high-flow nasal oxygen, ECMO, renal replacement 
therapy, and additional physiologic parameters

Broader Applicability
Improved performance across diverse ICU settings and
geographies — validated in >2M patients

Crit Care Sci. 2025 Nov 13;37:e20250395.



CHAPTER 2

RESPIRATORY FAILURE & MV
Key clinical trials and emerging evidence shaping ventilatory management in the critically ill — 2025 update.



UK-ROX TRIAL · JAMA 2025

Oxygen Strategy in ICU

Background
Supplemental oxygen is nearly universal in the ICU, yet optimal SpO₂ targets 
remain undefined. Both hyperoxia and hypoxia carry potential harms, motivating 
large-scale pragmatic evaluation.

Design & Intervention

• Design: Multicenter pragmatic RCT — 97 

UK ICUs, n = 16,500 (2021–2024)

• Conservative arm: SpO₂ target 88–92% 

(90%)

• Usual care arm: Oxygen at clinician 

discretion

• Primary outcome: 90-day all-cause 

mortality

JAMA. 2025 Aug 5;334(5):398–408.



JAMA. 2025 Aug 5;334(5):398–408.

UK-ROX TRIAL · JAMA 2025

Oxygen Strategy in ICU

Screening, randomization, and follow-up flow, alongside oxygen 
exposure profiles by treatment arm over the study period.

• Conservative oxygen strategy 
achieved lower FiO₂ and SpO₂ targets.  
• Resulted in reduced cumulative
oxygen exposure compared with 
usual care.



UK-ROX TRIAL · JAMA 2025

Oxygen Strategy in ICU

JAMA. 2025 Aug 5;334(5):398–408.

Clinical Outcomes and Subgroup Analysis

Conservative oxygen targeting SpO₂ 90% did not reduce 90-day mortality
compared to usual care (RD 0.7, 95% CI−0.6 to 2.1; RR 1.02). These
findings do not support routine use of a conservative SpO₂ target in 
mechanically ventilated ICU patients. 

Meaning Conservative oxygen therapy does not improve mortality in mechanically ventilated ICU patients.



RESPIRATORY · PAV TRIAL· NEJM 2025

Assisted Ventilation Strategy

N Engl J Med. 2025 Sep 18;393(11):1088–1103.

Background
Early liberation from MV reduces complications and improves
long-term outcomes. Optimal weaning mode remains uncertain.

Study Design
International RCT · Adult patients on MV ≥24h · Partial support
phase · Not yet ready for extubation

Interventions
PAV+ (targets normal work of breathing) vs PSV (targets RR and 
tidal volume)

Primary Outcome
Time to successful liberation from mechanical ventilation

PAV+ is a mode that adjusts ventilatory support in proportion to the patient’s inspiratory effort.



N Engl J Med. 2025 Sep 18;393(11):1088–1103.

RESPIRATORY · PAV TRIAL· NEJM 2025

Assisted Ventilation Strategy

Of 10,557 adults screened, 575 underwent randomization; 289 
assigned to PAV+ and 286 to PSV, with high protocol adherence in 
both arms.



RESPIRATORY · PAV TRIAL· NEJM 2025

Assisted Ventilation Strategy

N Engl J Med. 2025 Sep 18;393(11):1088–1103.

Median time to liberation was similar (7.3 vs 6.8 days; HR 0.96, 95% CI
0.80–1.15). No differences in ICU or hospital mortality, ventilator-free days,
or weaning complications, suggesting equipoise between PAV+ and PSV in
this context.



Survival Curves

RESPIRATORY · PAV TRIAL· NEJM 2025

Assisted Ventilation Strategy

N Engl J Med. 2025 Sep 18;393(11):1088–1103.

• No significant difference between PAV+ and PSV.  
• Similar rates of ventilator liberation, discharge, and mortality.



• No subgroup showed benefit of PAV+ over PSV  

• Similar weaning patterns between groups

• PAV+ did not reduce time to liberation compared with

PSV, suggesting no clear clinical advantage over standard

weaning strategies.

Subgroup analysis

RESPIRATORY · PAV TRIAL· NEJM 2025

Assisted Ventilation Strategy

N Engl J Med. 2025 Sep 18;393(11):1088–1103.

Meaning PAV+ did not improve clinical outcomes compared with PSV in mechanically ventilated patients.



CLOSED-LOOP VENTILATION · JAMA 2026

Automated Ventilation

Background & Objective

Closed-loop ventilation (INTELLiVENT-ASV) continuously adapts settings based on real-
time respiratory mechanics and gas exchange, potentially optimizing lung-protective
ventilation. This trial asked: does early automated ventilation increase ventilator-free
days at day 28?

JAMA. 2026 Mar 10;335(10):874–884.

Study Design

International multicenter RCT · 7 ICUs 
(Netherlands & Switzerland) · 2020–2025 ·
Adults within 1h of intubation, expected MV ≥
24h

Intervention

INTELLiVENT-ASV closed-loop (n=602) – ASV
system vs Protocolized conventional
ventilation (n=599) · Standardized sedation &
weaning in both groups

ASV is a closed-loop mode that automatically optimizes ventilation based on real-time patient physiology.



Trial Data

CLOSED-LOOP VENTILATION · JAMA 2026

Automated Ventilation

JAMA. 2026 Mar 10;335(10):874–884.

• No difference in ventilator-free days at day 28 
• Similar extubation and survival patterns  
• No difference in 90-day mortality  



• No difference in ventilator-free days (primary outcome)
• No difference in mortality or length of stay
• Fewer hypoxemia events and rescue interventions
→ No meaningful improvement in patient-centered outcomes

Conclusion and subgroup analysis

CLOSED-LOOP VENTILATION · JAMA 2026

Automated Ventilation

JAMA. 2026 Mar 10;335(10):874–884.

Meaning Early automated closed-loop ventilation did not improve ventilator-free days or clinical outcomes compared with conventional
ventilation.



SESAR TRIAL · JAMA 2025

Inhaled Sedation in ARDS

Background
Optimal sedation for moderate-to-severe ARDS remains uncertain. Inhaled volatile 
agents (sevoflurane) may offer bronchodilatory and anti-inflammatory effects, but
comparative efficacy vs. IV propofol had not been robustly evaluated in a phase 3 trial.

Design & Intervention

JAMA. 2025 May 13;333(18):1608–1617.

Study Design
Phase 3 multicenter RCT · 37 ICUs in France ·
2020–2023
Adults with early moderate-to-severe ARDS 
(PaO₂/FiO₂ <150)

Intervention
Inhaled sevoflurane vs IV propofol (up to 7 days)

Primary outcome
Ventilator-free days at day 28



Trial Data

SESAR TRIAL · JAMA 2025

Inhaled Sedation in ARDS

JAMA. 2025 May 13;333(18):1608–1617.

• Fewer ventilator-free days 

with sevoflurane

• Higher 90-day mortality 

• No meaningful improvement 

in physiologic parameters  

→ Sevoflurane showed worse

clinical outcomes than propofol



Adverse events & Survival

SESAR TRIAL · JAMA 2025

Inhaled Sedation in ARDS

JAMA. 2025 May 13;333(18):1608–1617.

• Sevoflurane ↓ ventilator-free days and ↓ 90-day survival. 

• Worse patient-centered outcomes vs propofol.

• Propofol remains the preferred sedation in ARDS.

• Inhaled sevoflurane should not be used routinely.

Meaning Inhaled sedation with sevoflurane was associated with worse outcomes than propofol in moderate-to-severe ARDS.



Ketamine · NEJM 2025

Ketamine or Etomidate for Tracheal Intubation

N Engl J Med. 2025 Dec 9:10.

Trial Design
• Design: Pragmatic, multicenter, randomized trial
• Sites: 14 EDs and ICUs across the United States
• Population: Critically ill adults requiring tracheal intubation
• Primary outcome: In-hospital death from any cause by day 28
• Secondary outcome: Cardiovascular collapse during

intubation (SBP <65 mmHg, new/increased vasopressors, or 
cardiac arrest)

• Patients were randomized to receive intravenous ketamine 
(1.0–2.0 mg/kg) or etomidate (0.2–0.3 mg/kg) for induction of 
anesthesia during tracheal intubation.

• A total of 2365 critically ill adults were randomized (ketamine
n=1176; etomidate n=1189). 

• Median age was 60 years, with 46.7% having sepsis, and 
intubation was performed in the ED (55.7%) or ICU (44.3%).

The Clinical problem
Etomidate is widely used for RSI in critically ill patients, but prior studies
and meta-analyses have raised concerns about adrenal suppression and a
potential increase in mortality. Ketamine offers hemodynamic stability and 
does not suppress the adrenal axis.



Randomization & mortality

Groups were nearly identical at baseline, supporting
internal validity of the primary outcome comparison.

Ketamine · NEJM 2025

Ketamine or Etomidate for Tracheal Intubation

N Engl J Med. 2025 Dec 9:10.

Mortality at Day 28

Risk difference: −0.8 percentage points (95% CI, −4.5 to 2.9)

P = 0.65 — No statistically significant difference



Outcomes & Subgroup analysis

Ketamine · NEJM 2025

Ketamine or Etomidate for Tracheal Intubation

N Engl J Med. 2025 Dec 9:10.

Forest plot confidence intervals all cross zero. No subgroup demonstrated a statistically significant
differential treatment effect — including the sepsis/septic shock population most relevant to the
etomidate concern.

• No mortality difference; ketamine associated with more cardiovascular 
collapse.

• Overall safety was similar, with a small increase in ventricular tachycardia
with ketamine.

Meaning No survival benefit with ketamine; etomidate remains a stable standard for tracheal intubation.



CHAPTER 3

ICU Management
Dex & Delirium, PADIS Guideline Update — Five key clinical questions on pain, agitation, delirium, immobility, and sleep 
in the ICU



DELIRIUM · INTENSIVE CARE MED 2025

Dexmedetomidine for Hyperactive Delirium

Background
Hyperactive delirium in non-intubated ICU patients is associated with
agitation, self-harm, and escalation to intubation. Dexmedetomidine, an α
₂-agonist with minimal respiratory depression, is a candidate agent, but
evidence from placebo-controlled trials was lacking.

Intensive Care Med. 2025;51:2305–2317.

Study Design

Multicenter, placebo-controlled, double-blind RCT ·
9 ICUs · Non-intubated patients with hyperactive 
delirium

Primary Outcome

Composite: agitation duration + delirium duration + 
need for intubation or deep sedation



Flowchart and outcomes

Intensive Care Med. 2025;51:2305–2317.

DELIRIUM · INTENSIVE CARE MED 2025

Dexmedetomidine for Hyperactive Delirium

• Lower dexmedetomidine dose vs placebo

• Reduced need for rescue medications  

• Fewer patients required haloperidol  

→ Improved control of agitation/delirium



 Outcomes & Adverse Events

DELIRIUM · INTENSIVE CARE MED 2025

Dexmedetomidine for Hyperactive Delirium

Intensive Care Med. 2025;51:2305–2317.

• Improved primary outcome (agitation duration, delirium duration, 
intubation with deep sedation) and faster sedation control
• No difference in mortality or length of stay  
• Reduced need for rescue medications  
• No increase in adverse events  
→ Effective and safe for delirium control



Intensive Care Med. 2025;51:2305–2317.

DELIRIUM · INTENSIVE CARE MED 2025

Dexmedetomidine for Hyperactive Delirium
 Outcomes & Adverse Events

• Faster control of agitation and delirium (RASS, CAM-ICU)

• Lower need for intubation

→ Dexmedetomidine may be a respiratory-sparing option

in hyperactive delirium

• Further validation is needed

Faster agitation control No difference in delirium No difference in intubation

Composite benefit (driven by agitation)

Meaning Dexmedetomidine improves agitation control without improving major outcomes.



PADIS guideline 2025

PADIS guideline 2025

Critical Care Medicine 53(3):p e711-e727, March 2025.

Why It Matters
Critically ill patients frequently experience pain, agitation, 
delirium, immobility, and sleep disruption — all of which directly
impact clinical outcomes, ICU length of stay, and long-term
recovery.

What's New in 2025
• Expands the 2018 SCCM PADIS guidelines with updated 

evidence
• Adds new domains including anxiety
• Developed by a multidisciplinary task force using the GRADE 

approach
• Grounded in systematic reviews and an evidence-to-decision

framework



Five Key Clinical Questions
The 2025 ICU Management Guidelines address five priority clinical domains, reflecting the most clinically impactful gaps in practice and evidence for critically ill adults.

1 Anxiety Management
Do benzodiazepines for anxiety, vs. no benzodiazepines, impact patient outcomes?

2 Sedation Strategy
Should dexmedetomidine vs. propofol be used for sedation in mechanically ventilated adults?

3 Delirium Treatment
Do antipsychotics for delirium vs. no antipsychotics impact patient outcomes?

4 Mobilization
Does enhanced mobilization/rehabilitation vs. usual care impact outcomes?

5 Sleep Quality
Does melatonin vs. placebo impact patient outcomes in ICU adults?



RECOMMENDATION 1

Benzodiazepines for Anxiety
Guideline Statement
There is insufficient evidence to make a recommendation on the 

use of benzodiazepines to treat anxiety in adult patients admitted

to the ICU.

Clinical Implications
• Anxiety in the ICU is common yet underrecognized and poorly

standardized in measurement

• The Faces Anxiety Scale, Visual Analogue Scale, and Numeric 

Rating Scale are viable tools for both intubated and non-

intubated patients

• Both pharmacologic and non-pharmacologic strategies (music

therapy, communication aids, family presence) require 

prospective evaluation

• Standardization of anxiety assessment across trials is an urgent 

research priority



RECOMMENDATION 2

Dexmedetomidine for Sedation
We suggest using dexmedetomidine over propofol for sedation in mechanically ventilated adult ICU patients where light 

sedation and/or reduction in delirium are of highest priority. (Conditional recommendation; for intervention; moderate 

certainty of evidence)

Rationale
Dexmedetomidine facilitates lighter sedation
planes, reduces delirium incidence, and
preserves patient cooperation without 
respiratory depression.

Key Caution
Conditional recommendation reflects clinical
context dependency — propofol may still be
appropriate when deep sedation or rapid 
titration is required.

Change from 2018
Previously: dexmedetomidine or propofol
both preferred over benzodiazepines.
Now: dexmedetomidine directly preferred
over propofol in specific contexts.



RECOMMENDATION 3

Antipsychotics for Delirium
We are unable to issue a recommendation for or against the use of antipsychotics over usual care for the treatment of 

delirium in adult ICU patients. (Conditional recommendation; for intervention or comparison; low certainty of evidence)

Why Neutral?

Low-certainty evidence from heterogeneous trials yields no consistent
benefit signal for haloperidol or atypical antipsychotics on delirium 
duration, days alive without delirium, or mortality in the ICU.

Change from 2018

The 2018 guideline stated antipsychotics were routinely not recommended. 
The 2025 update reflects a more neutral stance driven by accumulating but 
inconclusive trial evidence, neither ruling them in nor out.



RECOMMENDATION 4

Enhanced Mobilization for ICU Immobility
We suggest providing enhanced mobilization/rehabilitation over usual care to adult patients admitted to the ICU.

(Conditional recommendation; for intervention; moderate certainty of evidence)

Evidence Base
Supported by 58 RCTs involving 8,038 
patients — the most evidence-rich 
recommendation in the 2025 guidelines,
substantially strengthened from 2018.

Clinical Benefit
Enhanced mobilization reduces ICU-acquired 
weakness, shortens duration of delirium, 
and improves functional recovery and
patient-reported outcomes post-discharge.

Implementation
Structured protocols with physiotherapy 
integration, even during early phases of 
critical illness, are feasible and associated
with improved outcomes.



RECOMMENDATION 5

Melatonin for Patient Outcomes
We suggest administering melatonin over no melatonin in adult patients admitted to the ICU. 

(Conditional recommendation; for intervention; low certainty of evidence)

Clinical Context

Sleep disruption is nearly universal in ICU patients, associated 

with delirium, prolonged ventilation, immune dysregulation, and 

impaired recovery. Melatonin addresses circadian rhythm

disruption with a favorable safety profile.

Key Points

• Melatonin was only briefly mentioned in the 2018 guidelines — 

this is a new dedicated recommendation

• Low certainty of evidence reflects limited high-quality RCT data, 

but risk-benefit profile supports use

• Non-pharmacologic sleep hygiene measures should accompany 

pharmacologic interventions



2025 ICU Management Guidelines — Summary of Recommendations
Five clinical domains reviewed; key updates vs. the 2018 PADIS guidelines are highlighted below.

영역 권고 권고강도/근거수준 2018 대비변화

1. Anxiety
Insufficient evidence — no 
recommendation on benzodiazepine 
use

❌ (No recommendation) New domain; not previously addressed

2. Sedation
Dexmedetomidine preferred over
propofol when light sedation or 
delirium reduction is priority

Conditional for intervention, 
moderate certainty

Previously: Dex or Prop over Benzo → 
Now: Dex over Prop directly

3. Delirium Unable to recommend for or against 
antipsychotics over usual care Conditional for/against

Previously "routinely not recommended"
→ Now neutral due to insufficient 
evidence

4. Immobility Enhanced mobilization/rehab > usual 
care

Conditional for intervention, 
moderate certainty

Substantially strengthened (58 RCTs, 8,038
patients)

5. Sleep Melatonin > no melatonin Conditional for intervention, low
certainty

New recommendation; only mentioned in
2018



KEY TAKEAWAYS

Take Home Message
Critical care is evolving — but not all innovation translates into survival benefit. Here is what the evidence tells us.

Promising Directions
Personalized and physiology-guided strategies are reshaping resuscitation 
and monitoring in the ICU.
• Immune phenotyping — tailoring immunomodulation to individual host

response
• CRT-guided resuscitation — microcirculatory endpoints offer actionable

targets
• Terlipressin – Reduced catecholamine requirement without survival

benefit
• ADAPT-sepsis – PCT-guided therapy — reduced antibiotic use without

harm
• SOFA-2 — updated severity scoring with improved discriminatory power
• Dexmedetomidine – Improved agitation, no impact on major outcomes

Where Evidence Falls Short

Several technology-driven interventions failed to demonstrate benefit in
large, well-powered RCTs.

• Conservative oxygen strategy — physiologic rationale did not translate 
to survival benefit

• PAV+ — proportional assist ventilation showed no superiority over PSV
• Closed-loop ventilation — no improvement in patient-centered 

outcomes
• Inhaled sedation — Worse outcomes than propofol
• Ketamine — No survival benefit vs etomidate

Principle of Caution
Adoption of novel interventions must be evidence-based, prioritizing 
clinically meaningful endpoints — mortality, ventilator-free days, 
functional recovery — over physiologic surrogates alone.

Current Best Practice
Standard, well-established strategies remain the backbone of ICU care. 
Protocolized care and evidence-based sedation retain strong 
evidentiary support. New technologies should be applied selectively 
and individually, not universally adopted.



Thank You for Your Attention

Questions are welcome; I will do my best to answer, though I may need your guidance for more complex ones.

Evidence First

Prioritize RCT-level evidence and clinically
meaningful outcomes before adopting
novel ICU interventions at scale.

Individualize Care

Apply new technologies selectively —
patient phenotype, physiology, and clinical
context must guide implementation.

Stay Critical

Physiologic plausibility does not equal
clinical benefit. Rigorous appraisal of trial
design and endpoints remains essential.


