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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

Research

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Precision Immunotherapy to Improve Sepsis Outcomes
The ImmunoSep Randomized Clinical Trial

Evangelos J 1 boul di, MD:; Akaterini Efth MD; Vasiliki Koutsoukou, MD;
M MD: i MD: Marcella C. A, Miller, MD: Peter Pickkers, MD: Sylvain Meylan, PhD:
loannis Nikolopoulos, MD:; Mihaela Lupse, MD: . MD: Glykeria Viacht MD; . MD; ! MD;
ill, MD: Eleni Antoniade MD: Nikolaos Markou, MD: MD: MD:

‘Apostolos Komnos, MD; Lieke Bakkerus, MD; Marleen A. Slim, MD: George N. Dalekos, MD; Areti Karapanagiotou, MD: Sofia Ktena, BSc:
Gennaro De Pascale, MD: Vassileios Koulouras, MD: Christos Psarrakis, MD: Eleni Massa, MD: Konstantina Dakou, MSe; Chrisoula Pazvant, MD:
Akaterini loakeimidou, MD; Iraklis Tsangaris, MD: Nikolaos Antonakos, MD: Alexander P, J. Viaar, MD: Jou, MD:; Thierry Calandra, MD;
Vasilos Papaioannou, MD; Pavlos Myrianthefs, MD: Maria Patrani, MD: loannis Alamanos, MD; Massimo Antonell, MD: Jos W. M. van der Meer, MD:
“Tom van der Poll, MD; W. Joost Wiersinga. MD: Maria Ntaganou, MD:; Eleni Gkeka, MD: Michae Bauer, MD: Eleni Mouloudi, MD: Mihai G. Netea, MD:;
for the ImmunoSep Study Group

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-y

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).

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



Precision Immunotherapy in Sepsis

Patient Flow & Enroliment

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-y, 122 placebo). Final primary

analysis included 131 precision immunotherapy and 145 placebo patients.

Figure 1. Flow of Patients Through the ImmunoSep Study

672 Adults with presumed infectious
sepsis were screened for eligibility

391 Excluded
355 Undlassified into immune state because ferritin
54420 ng/mL and HLA-DR >5000 receptors
per (D45/CD14 monocytes
14 Removal of consent before start of the
screening process.
8 Death before complstion of ferritin and HLA-DR
== measurements
5 Intra-abdominal infection
2 Death before randomization
2 Endof screening >72 h after
sepsisonset
2 Acute pyelonephritis
2 Neutropenia
1 Removal of consent before randomization

281 Randomized )

135 Randomized to receive standard care and 146 Randomized to receive standard care and placebo
precision immunotherapy 145 Received intervention as randomized
131 Received intervention as randomized 1 Withdrew consent and requested removal
4 Withdrew consent and requested removal of all data
of all data
] |
62 Discontinued intervention 72 Discontinued intervention
35 Died 51 Died
18 Discharged before completion of therapy 19 Discharged before completion of therapy
8 Therapy-related serious adverse events 2 Therapy-related serious adverse events
1 Therapy-related nonserious adverse event
] |

131 Included in the primary analysis (blood
sampling for evaluation of restoration
of immune dysfunction=59)

sampling for evaluation of restoration
of immune dysfunction= bt

‘ 145 Included in'the primary analysis (blood ‘

& JAMA. 2026 Mar 3;335(9):775-786.
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Precision Immunotherapy in Sepsis

Primary Endpoint & Outcomes

Figure 2. Primary End Point
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Table 2. Primary and Main Secondary Outcomes of the Immunosep Trial

Nototal (9 of patients

Precision
End points immunotherapy

Placcbo Difference, % (95% C1) ORunadjusted (95%C1) _Pvalue

28 Mortalky 57/131@35)

72185 497 61(-5610176) 078(049t0126) 34

@y wseLn
e 1562 .
32/131244) 44/145 (30.3) L Cali it .
om@e  wnsen
[y —
epotc coogition

aitaria.
organ dysfunction and higher mortalty ik

was characarized as resolved,intermediate,reatment falure or
suparinfacton. The OR exprosses therisk o worso outcome o tha pracision

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% ClI 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).

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



[ Meaning A precision immunotherapy strategy showed improvement in organ dysfunction at day 9.
e o . .
Precision Immunotherapy in Sepsis

Subgroup Analysis

Safety Profile

Interaction analysis identified potential benefit Serious AEs

i . . 88.8% overall = consisteént with critically ill population
among patients with Charlson Comorbidity Index 2

5 and SOFA score 210, who showed higher Drug-Related SAEs

2 anakinra - 7 interferon-y - 4 placebo
likelihood of achieving the primary endpoint and vor

possible reduction in 28-day mortality. No Notable Signals
i ; ; Anemia more frequent with anakinra; hemorrhage more frequent with
significant interaction was observed for 90-day q g s 9
i interferon-y
mortality.
o e ks Overall Assessment
APACHE 11225 0.47 030162 70 No major safety concerns identified
APACHE Il 225 x Precision Immunotherapy 1.85 0.66-5.19 24
CCl25 0.22 0.09-0.53 .001
CCl =5 x Precision Immunotherapy 5.79 2.34-15.06 <.0001
SOFA 210 0.56 0.27-1.19 13
SOFA 210 x Precision Immunoctherapy 3.08 1.37-6.96 .007

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



[ ANDROMEDA-SHOCK-2 - JAMA 2025 ]

Personalized Hemodynamic Resuscitation

Study Design
-

Scale
JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT 86 centers - 19 countries - 2022—2025
Personalized Hemodynamic Resuscitation Targeting Capillary Refill Time
in Early Septic Shock Intervention
The ANDROMEDA-SHOCK-2 Randomized Clinical Trial

i CRT-PHR (n=720): fluids, vasopressors &
The ANDROMEDA-SHOCK-2 Investigators for the ANDROMEDA Research Network, Spanish Society of Anesthesiology,
Reanimation and Pain Therapy (SEDAR). and Latin American Intensive Care Network (LIVEN) inotropes guided by physiologic assessment

vs. usual care (n=747)

CAPILLARY REFILL TIME (CRT)

Background & Objective

Optimal hemodynamicresuscitation: strategy in early septic:shock remains:uncertain: This

trial evaluated whether capillary refill time (CRT}—guided personalized hemodynamic

index fingor fo 10 s0conds skin's roturn to basaline color;
(use amicroscope sidei rmal
available)

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

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




[ ANDROMEDA-SHOCK-2 - JAMA 2025 ]

Personalized Hemodynamic Resuscitation

Trial Flow & CRT-PHR Algorithm
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4553 Ptientsasessed or sty e Algorithm
G =— (2 . .
30 Sk e | e Step 1: Assess capillary refill
e e ot et sock
e g o e E—{ esre Samemtor et e time (CRT)
209 Refractory shock® Yes| mJ l
SR | = G * If abnormal -> evaluate
" i giiii‘:';:i',::‘““’“““Ds ‘ L N perfusion (pulse pressure,
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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.

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



[ ANDROMEDA-SHOCK-2 - JAMA 2025 ]

Personalized Hemodynamic Resuscitation

Hemodynamic Therapies & Outcomes at Hour 6

Table 2. Theraples and Related Variables at Hour 6
CRT-PHR Usual care Absolute difference
group group (95%C1)
Therapy
Norepinephrine, No./total No. (%) 648/684 (94.7) 634/694 (91.4) 34(07t06.1)

Norepinephrine dose, mean (SD),
wgr/kg/min

Vasopressin, No./total No. (%)
Dobutamine, No./total No. (%)

Hemodynamic and perfusion-related
variable

Central venous pressure, mean (SD),
mm Hg

Mean arterial pressure, mean (SD),
mmHg

0.28(0.34) [n = 655]

251/684 (36.7)
84/684(12.3)

9.1(4.1)[n=541]

74.1(9.4)[n=682]

0.27(0.41) [n = 634]

229/694 (33.0)
37/694 (5.3)

9.8(4.8)[n = 544]

73.6(9.0) [n = 690]

~0.01(-0.05 t0 0.03)

37(-13t087)
7.0(4.0t09.9)

-0.6(-1.1t0-0.1)

06(-05t017)

‘Table 3. Primary and Secondary Outcomes

Secondary outcomes
191265

Length of hospital stay up to day 28, d

Usual care group
(n=747)

19926.6)

Effectestimate
@5%C)

HR,099(081101.21)

Mean (SD) 153(9.0) 162(94) r?h;ossmanm NA
Median (1R) 13.0(8.0t025.0) 15.0(8.0028.0)
HE,
CRT-PHR, support. final suppor
ratio; SR, stratified win ratio.
N baseline APACHE Il score.
HE Il score. Patientsin the C B
HE Il strat pr il
ventiation. death
death, of hospitalstay.If patient The pOR
Hboth APACHE Il score.
ed, ittied

odel for

baseline APACHE Il score.

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 ScvO, at hour 6. Primary composite outcome (death, vital support, hospital LOS) favored CRT-PHR (SWR
1.16, 95% Cl 1.02—-1.33; p=.04).

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



[ ANDROMEDA-SHOCK-2 - JAMA 2025 ] [Meaning A CRT-guided resuscitation strategy showed improvement in patient-centered outcomes in early septic shock.

Personalized Hemodynamic Resuscitation

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 Il 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,

Figure 3. Primary Outcome Analysls

APACHE Il score <19 APACHE Il score 219

132104 Pairs of participants (CRT-PHR group, 135965 Pairs of participants (CRT-PHR group,
=337, usual care group, n=392) n=383; usual care group, n=355)
] ] ] i ) ] ] 13

53352Tiesb | [ 29276 Losses
(38.2%)

34333 Wins | (18904 Early ties®
25.3%) (13.9%)

Mortality | 16920Wins | [3300Earlyties | [ 93624 Ties> | [ 18260 Losses
iy (12.8%) (2.5%) (70.9%) (13.8%) (21.6%)
Duration of 44001 Wins 14260 Ties 35363 Losses 26641 Wins 5628 Ties 21083 Losses
organ support (47.0%) (152%) @7.8% 49.9%) (105%) (9.5%)
[
Hospital length 6450 Wins 1149 Ties 6661 Losses 2786 Wins 798 Ties. 2044 Losses
of stay #52%) ©1%) (46.7%) (49.5%) (142%) (36.3%)
within [ 6st wins | JEE DU 18004 cartyties | 798Ties
stratum | (5508 @5%) ) (13.9%) (0.6%)
i | i atio,
1 %009 | 12 101-146)
| ‘
|
|
|
Distribution of wins,tis the CRT-PHR group among both pi
APACHE l strata at each level of P Earl the pair 2
P pair of parti £roup: d Nofurther,
hierarchical .

made for early ties.
PTies were determined when both participants survived 28 days or more
following randomization.

loss, or
evaluated at each level of the hierarchy. Percentages are calculated for each
level of e hierarchy.
APACHE indicat hronic Eval RTPHR,

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

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



[ TARTARE-2S - CRIT CARE MED 2026 ]

Targeted Tissue Perfusion Strategy

Critical Care
January 2026 « Volume 54 » Number 1 » Pages 24-34

(CLINICALINVESTIGATION =

Randomized, parallel-group, open-label clinical

Study Design

Targeted Tissue Perfusion Versus trial - 3 European ICUs (2016-2022)
Macrocirculatory-Guided Standard Care in

Patients With Septic Shock: A Randomized Population

Clinical TriaI_The TARTAR E'2S Trial 219 septic shock patients with lactate >3

Blln DAHIE MR D nt

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

Background & Objective .
Intervention
To determine whether a targeted tissue perfusion (TTP) strategy improves

oltcomes compared with MAP-guided standard care (2012 Surviving Sepsis TTP: CRT + peripheral skin temperature +

Campaign) in septic shock patients with lactate >3 mmol/L: lactate; permissive MAP 50-65 mmHg

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



[ TARTARE-2S - CRIT CARE MED 2026 ]

Targeted Tissue Perfusion Strategy

Flowchart and Mean arterial pressure

2443 MAP

2008 0 mikg fluds
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1979 Wit sapic shoc ut othr axcosin reria 90
2 i s o S sc
i o spa s 1601wt 8 3
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97 o torminldinoss and ot consdeed bl CU st
16 Had sxva conareal mambtano oxygenalion (ECHO)
101 Hod known et s ol Pugh-Clacs .1
243 confimed o Koy dsoese

lactating
[ 219 Were randomized ] us With more than 4 Mms from fulfled inclusion ciiteria

Median (IQR)
3
!

‘ 131 Were transferred from anather ICU

‘ 209 Other reason (Language problems, no relatives, another 60
Interventional study not compatble)

111 Were assigned to 108 Were assigned to
ssue targol feory guided
porfusion (TTP) group | | standard care (SC) growp

50 -

4(3.6% Were excluded | 5 (4.6%) Were excluded T T T T T T T
et randomizaton gl afor andomization

0 12 24 36 48 60 72
[0 e ] [ ]
Hours
& (6.8%) Decined or window
consentend discontnved et oo et Figure 2. Mean arterial pressure (median [interquartile range (IOR)]) from randomization (Ohr) to
o7 (89.6%) Were 72hr (targeted tissue perfusion [TTP], standard care [SC]-mean arterial pressure [MAP]-guided;
anabaed enchzca

p<0.001 [time]; p< 0.001 [group]; and p = 0.051 [time-group interaction]).

Figure 1. Trial flowchart. ECMO = extracorporeal membrane oxygenation, MAP = mean arterial pressure, SC = standard care, TTP =

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

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



[ TARTARE-2S - CRIT CARE MED 2026 ] Meaning A tissue perfusion—guided strategy was feasible and safe, but did not improve clinical outcomes.

Targeted Tissue Perfusion Strategy

Outcome Data & Key Findings

TABLE 2.
Primary C ite O and y O
Primary outcome

Days alive in 30 d with normal lactate and 23 (10-27) 22 (1-27)
‘without vasopressor or inotropic agents, d,
median (IQR)

Secondary outcomes

Days alive in 30 d, median (IQR) 30 (30-30) 30 (16-30)

Deaths at day 30, count (%) 24 (24.7) 27 (278)

Time to normal lactate, d, median (IQR) 2 (0-6) 2 (0-5)

Days alive with normal lactate in 30 d, median 25 (15-29) 25 (8-29)
(ar)

Time to no vasopressor or inotropic agents, d, 3(1-5) 3(2-8)
median (IQR)

Time to normal lactate and no vasopressor or 4(2-9) 5 (2-8)
inotropic agents, median (IQR)

Days alive in 30 d without vasopressor or 26 (13-28) 24 (3-27)
inotropic agents, median (IQR)

Days alive without RRT in 30 d, median (IQR) 30 (15-30) 30 (14-30)

Days alive without MV in 30 d, median (IQR) 25 (11-28) 24 (4-28)

Days alive without any organ support (RRT,MV) 24 (8-28) 24 (4-28)
in 30 d, median (IQR)

AKI, n (%) 78 (80) 69 (71)

AKI with RRT, n (%) 35 (36) 31(32)

Total amount of norepinephrine given in 96 hr, 766 (819) 947 (1061)

Hg/kg, n (%)

059 (-3104)

112 (0.59-2.12)°
-3 (-1651010.3)
0.15(-2102)

0.37 (210 4)

-0.46 (-210 0)
—0.44(-2to 1)
1.03(-21t03)

-0.23 (-6 10 5)
037(-3103)
0.06 (-4 to 4)

9.3 (-3.7 10 22.2)°
4.1(-10.2t0 18.5)
12.2 (~293 to 295)

0418

0.740°
0.745
0917
0597

0211

0553

0.239

0.920
0.626
0.959

0.180
0.650
0340

AKI = acute kidney injury, I0R = interquartile range, MV = mechanical ventiation, RRT = renal replacement therapy.

“Adjusted by site and hypertension.

“Competing risk analysis, difference as hazard ratio adjusted by site and hypertension.

“Difference in risk (95% Cl).

Targeted tissue
perfusion-group

Standard care
- group

Stacked Bar Plot of Days with normal lactate and no vasopressors in 30 days

[
01234567 89101112131415161718192021222324252627 282930

Days
LA RN

L T T T
0.0 0.1 02 03

T T T T T T 1
04 05 06 07 08 09 10
Proportion of Patients

Figure 3. Stacked bar plots of the primary outcome, number of days with normal lactate, and no

orsin 30 d as stacked

in each treatment group; red represents

worse outcome, blue represents better outcome (interpretation, e.g, in the standard care group
60% of the patients had at least 20 d alive without vasopressors and with normal lactate).

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.

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



Biomarker-Guided Antibiotic Duration

| Study Design

Research

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Biomarker-Guided Antibiotic Duration for Hospitalized Patients
With Suspected Sepsis

The ADAPT-Sepsis Randomized Clinical Trial

Paul Dark, MD, PhD; Anower Hossain, PhD; Daniel F. McAuley, MD; David Brealey, MD; Gordon Carlson, MD:
Jonathan C. Clayton, MPhil, MSc; Timothy W. Felton, PhD, MD: Belinder K. Ghuman, BSc:

Anthony C. Gordon, MBBS, MD: Thomas P. Hellyer, MD; Nazir I. Lone, MD; Uzma Manazar, MSc; Gillian Richards:
Iain J. McCullagh, MD; Ronan McMullan, MD: James J. McNamee, MD: Hannah C. McNeil, BSc:

Paul R. Mouncey, MSc: Micheal J. Naisbitt, MD; Robert J. Parker, MD: Ruth L. Poole, MPhil

Anthony J. Rostron, PhD; Mervyn Singer, MD: Matt D. Stevenson, PhD: Tim S. Walsh, MD; Arms
Ingeborg D. Welters, MD; Tony Whitehouse. MD; Simon Whiteley, MD; Peter Wilson, MD; Keith K. Young:
Gavin D. Perkins, DSc; Ranjit Lall, PhD; for the ADAPT-Sepsis Collaborators

Scale

Multicenter RCT - 41 UK ICUs - n=2,760 -
2018-2024

Daily PCT-guided (n=918) vs. CRP-guided
(n=924) vs. standard care (n=918)

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.

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



Figure 2. Indicative Maps of Patient Care Pathways

ADAPT-SEPSIS - JAMA 2025
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ADAPT-SEPSIS - JAMA 2025 Meaning Daily PCT-guided therapy reduced antibiof

Biomarker-Guided Antibiotic Duration

Key Findings & Clinical Implications T s
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Focockwin it O 100125 0 0dm0mOEL0 7 Figure 3. Kaplan-Meer Cu Probability 28Days
e
ictrestment dution fontialsepisper, 7067633 7AGOS] 8161002 HO:113(058101.68) H0:071 (016 01.26) D] ]
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Antibiotic dose from randomization until 284, 1L5(60t019.1) 120(60020.0) 110(58119.8) 185 1
i (9,000 757 ) ol Log-raktest P=.01 (tandard g Log-ranktest P
it s o e porod, i (G8), 60@010140) 802150 D0(4810170) care v dily PCT-guided protoco) Coxproportional azard, P= 09
00 [No.] (851 [830] (823] o P=.89 (standard care vs daily 0.90-
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|
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Tttt s, LeGOUE  DeEoW  EIGHWE  WeoioCosinion W01 00t La2) 202 Ooky -t o
ST oss
Length of ICU stay, median (1GR), [No.] 62 (31t012.3) 50(3.1t0119) 58(30t0124) E Cox proportional hazard, P=.74 Stnnitac e,
i 5 bz | |
BT e e T F 5 & & ® = i1 5 & & » % B
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s . 0 s
: B —— oz
e o il 00 e 13 10,056 1510001) 1520003 085 w087) i I o
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. PCT-gmded therapy reduced antibiotic duration Sandardcare 904 737 491 338 199 19 7 Sunddcare 918 838 784 769 744 728 715 708
T H R 8 (IQR, 451
¢ There was no difference in mortality. A= CT-gided
protocol, 8.9 (IQR. the dail 1d 9.0 (IQR, tandard cart

¢ CRP-guided therapy showed no clinical benefit.
> PCT-guided therapy safely reduces antibiotic exposure without improving clinical outcomes.

[ JAMA. 2025 Feb 25;333(8):682-693.
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Adjunctive Vasopressor Therapy

Tongyoo etal. Critical Care ~~ (2025) 29:443 Critical Care Study Design & Population

https://doi.org/10.1186/513054-025-05669-0

Design
RESEARCH Open Access
® Single-center, prospective, double-
Adjunctive terlipressin versus placebo blind RCT
in the treatment of refractory septic shock:
Eligibility

a randomized, placebo-controlled trial
Septic shock requiring high-dose
Surat Tongyoo'#'®, Chawanee Chayakul'? Thipdhorn Aritajati'? and Tanya Tanyalakmara'? vasopressors (NE >0.2 pg/kg/min or
epinephrine)

Background & Objective Primary Outcome

The role of terlipressin as an adjunct vasopressor in refractory septic shock remains MAP 265 mmHg with reduced
controversial. This trial evaluated its efficacy vs. placebo in patients requiring high- catecholamine dose at 6 hours

dose catecholamines, aiming to achieve MAP 265 mmHg with reduced catecholamine
exposure at 6 hours.
* Terlipressin: V1 receptor stimulation = vasoconstriction = MAP

[ CritCare. 2025 Oct 21;29(1):443.
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315 Patients were evaluated

185 Were excluded
0 Received norepinephrine <0.2 meg/ie/min
32 Septicshock diagnos's > 48 hours before:
17 Receive intravenous luid < 30 mU/kg
10 Refactory o treatment malignancy.
4 Do-notresusciation and terminaly i
2Nt inform consent

Adjunctive Vasopressor Therapy

[ 130 Underwent andomizaton

Efficacy Data

Table 2 Primary and secondary outcomes

Outcomes

Hospital mortality, n (6)

28-dmortality,n (%)

ICU mortalty, n (%)

Achieve target MAP >
24thh,n (%)
Achieve target MAP > 65 mmHg with no vasopressor at 72nd h, 1 (%)

mmkg with epinept

Time to achleve MAP 65 mmHg, median (QR), hamin
Serum factate decrease at 6 . %°

Catecholamine duration, median (QR), h

Study drug duration, median (GR), h

Vasoactive dose (include terlipressin) at 24 h, median (QR), meg/kg/min®

repinephine
+ epinephrine dose[dopamine 100]-
Jdobutaize /100]

Terlipres-
sin

45(682)

40(606)

39691)

27 409)

321489

1
(000-130

Placebo

(n=64)

48(750)
410640
37678)
19297)
26(408)

(©15-200)

@8-111)
28(0-48)

0008
(0005
0026)

Relativerisk P

(95%C1)

085
(060-121)
093
(066-131)
103
(073-145)
126
©91-177)
117
(083-164)

0437

0782

0463

0903

0084

66 Were assigned to receive
terlpressin

64 Were assigned to receive
placebo

66 Were included n the.
intention.to-treat analysis

64 Were included n the
intention.to-treat analysis

Table 2 (continued)

Outcomes Terlipres- Placebo Relative risk P
sin (n=64)  (95%Cl)
(n=66)

ICU length of stay, median (IQR), d 8(@4-15) 7(4-18) 0777

Hospital length y, median (IQR), d 15(5-30) 20(6-31) 0526

Adverse events, n (%)

Arthythmia

Atrial fibrillation 9(136) 8(125) 1.05 0848
061-1.80)

- Supraventricular tachycardia 46D 367 116 1000
(048-277)

Ventricular fibrilation tachycardia 348 3@n 0% 1000
043-223)

Digital ischemia 19(288) 17(274) 104 0863
(0.69-1.55)

Digital gangrene 2330 1(16) 148 1.000
029-744)

Bowel ischemia 0(0) 260 048 0.240
(041-058)

Recurrent shock 23(348) 21328 105
©072-152

® Primary outcome: Higher achievement of MAP 265 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

[ CritCare. 2025 Oct 21;29(1):443.



[ TERLIPRESSIN - CRIT CARE 2025 ] [Meaning Terlipressin reduced catecholamine requirements without improving mortality or increasing ischemic risk.

Adjunctive Vasopressor Therapy

Outcome Measures & Safety

A Mean arterial pressure (mmig)

10 Table 3 Univariate and multivariate analysis for independent
ey predictors of terlipressin responders
1 . e Clinical Univariate ivari

g

‘§ w = 0dd ratio P-value Adjusted P-
H = (95%C1) oddratio  val-
f. e 1= (95%C) e
1 5 069(051-091 NA

disease

Number atRisk
Tetpressin w0 ® @ B =
Piacebo o “ ® ® »
0.3 st Ay i e ey e s iz 0956 9%
sy
catecholamine
>025 mcg/kg/min
o before study drug®
Soine 2hours Shours 12 s dshous T2bors « Terlipressin reduced catecholamine Adrenaline 068 (049-096) <0001  N/A
T R i pH>73 155(120-202) 0015 N/A
st (ol . requirement. HCO;>18mmol/l  136(095-195) 0001  N/A
. . « No improvement in tissue perfusion (lactate). Mechanical ventilator 053(022-125) 0042 N/A

* No survival benefit. « Better response in patients with:

- Lower SOFA
- Lower lactate

[ CritCare. 2025 Oct 21;29(1):443.
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Updated Organ Dysfunction Score

Research

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Development and Validation of the Sequential Organ Failure Assessment
(SOFA)-2 Score

Otavio T. Ranzani, MD. MSc, PhD: Mervyn Singer, MD: Jorge |.F. Salluh, MD, PhO: Manu Shankar-Hari, MD, PhD: David Pilcher. MBBS;

Joana Berger-Estiita, MD, PhD: Craig M. Coopersmith, MD: Nicole P. Juffermans, MD, PhD: John Laffey, MD, DSc: Matti Reinikainen. MD. PhD:

Ary Serpa Neto, MD. MSc. PhO: Miguel Tavares, MD: Jean-Francois Timsit. MD, PhD: Maria Del Pilar Arias Lopez. MD: Nish Arulkumaran. Ph;

Diptesh Aryal, MD, PhD: Elie Azoulay, MD, Ph; Leo Anthony Celi, MD, MPH, MSc: Dipayan Chaudhuri, MD. MSc: Dylan De Lange, MD, Ph;

Jan De Waele, MD, Ph; Claudia C. Dos Santos, MD, MSc: Bin Du. MD: Sharon Einav, MD. MSc; Teresa Engelbrecht, BSc; Fathima Fazla, Msc:

Ricard Ferrer, MD, Ph; Stefan Finazzi, PhD: Tomoko Fujii, MD, PhD: Hayley B. Gershengorn, MD: John D. Greene, MA; Rashan Haniffa, MD, PhD:
H MD: Christian Jung, MD. PhD:

Mikhal Kirov, MD. PhO: Shigetaka Kobari, BS; Inés Lakbar, MD. PhD: Jeffrey Lipman, MBBCH. MD. DMed(Res); Vincent Liu, MD: Xiaoli Liu, PhD:

Suzana M. Lobo, MO, PhD: . MSc: Greg 5. M

Sheila N. Myatra, MD: Simon Oczkowski, MD, MSc. MHSc: José-Artur Paiva, MD, PhD: Fathima Paruk, MD, PD: Pirkka T. Pekkarinen, MD, PhD:

Lise Piquilloud, MD. PhD: Anssi Polki, MD, PhD; Hallie C. rescott, MD. Msc: Annika Reintam Blaser, MD, PhD: Ederlon Rezende, MD:

Chiara Robba, MD. PhD: Bram Rochwerg, MD, MSc: Stephane Ruckly, MSc; Rasoul Samei, BSci: Edward 1. Schenck, MD, Ms:

Paul e, BMBS. Msc: C rimpong. MD; Andrew J. Simpki MD, PHD:
Charlotte Summers, BM. PhD:; Woiciech Szczeklik, MD. PD: Jukka Takala, MD. PhD: Shiro Tanaka. PD: Giovanni Tricella, PhD:
. MD, PhD: Julia Wendon, MB MD, PhD; Andrew Rhodes, M, BS, MDI(Res): Rui Moreno, MD, PhD

Background & Objective

Acute organ dysfunction remains the defining feature of critical illness a
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

[J JAMA. 2025 Dec 16;334(23):2090-2103.
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Updated Organ Dysfunction Score

Score Structure & Performance

] St s SOPA1 a0 5072 il ot

Table2. The SOFA-2 Score®

Score

0

1

2

3

a

Brain=9 GCS 15 (or thumbs-up,

fist, or peace sign)
Respiratory” Pao,:Fio, ratio
>300 mm Hg (>40 kPa)

Cardiovascular ™  MAP 270 mm Hg, no
Vasopressor of inotrope

use

Liver Total bilirubin <1.20
mg/dL (<20.6 pmol/L)

Kidney Creatinine <1.20 mg/dL

(<110 pmol/L)

Hemostasis Platelets >150 = 10%/yL

GCS 13-14 (or localizing
to pain)? or need for
drugs to treat delirium®
Pana:Fiog ratio

<300 mm Hg (<40 kPa)

MAP <70 mm Hg, no
vasepressor or inotrope

Total bilirubin 3.0
mo/dL (<513 pmol/L)
Creatinine <2.0 mg/dL
(<170 pmol/L)

or urine output <0.5
mL/kg/h for 612 h

Platelets <150 x 10/l

GC59-12 (or withdrawal
to pain)

Peosiios o <225 mm
Hg (30 kPa)

Low-dose vasopressor:

GCS 6-8 (or flexion to
pain)

Paoy:Fio; ratio
<150 mm Hg (<20 kPa)
and advanced ventilatory
supports™

Medium-dose

GCS 3-5 (or extension to

pain, no response to pain,

generalized myoclonus)
Pan,:Fio; ratio 75 mm Hg

(=10 kPa) and advanced

ventilatory support2"

or ECMO'

High-dose vasoprassor

(sum of
and epinephrine

<0.2 pg/kg/min)

or any dose of other
\vasopressor or inotrope

Total bilirubin <6.0
mg/dL (<102.6 ymol/L)
Creatinine <3.50 mg/dL
(=300 pmol/L)

or urine output

<0.5 mL/kg/h for 212 h

Platelets <100 = 107/l

(sum of
norepinephrine and
epinephrine 0.2 to
<0.4 pg/kg/min)
or low-dose vasopressor
(sum norepinephrine and
epinephrine <0.2
ug/kg/min) with any

(sum of

and epinephrine

0.4 pg/kg/min)
medium-dose

vasopressor (sum of

norepinephrine and

epinephrine >.02 to

<0.4 ug/kg/min) with

other or
inotrope

Total bilirubin <12.0
mg/dL (205 ymol/L)
Creatinine >3.50 ma/dL
(>300 umol/L)

or urine output

<0.3 mL/kg/h for 224 h
or anuria {0 mL) for
212h

Platelets <80 x 10/l

any other or

inotrope or mechanical

suppore'™

Total bilirubin >12 ma/dL

(>205 mol/L

Receiving or fulfils criteria
for RRT (includes chronic

usa)®-

Platelets <50 x 10%/uL

* Final score: sum of worst values within 24 hours

* Missing values (Day 1): scored as O; thereafter carry forward last observation
* Vasopressors counted only if infused >1 hour

* Use SpO,/FiO; only when PaO,/FiO; is unavailable

* ECMO: respiratory failure - respiratory; circulatory failure - cardiovascular

Scoreiabution Icumerity

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

Pl posivs e (1-spacibly)

[J JAMA. 2025 Dec 16;334(23):2090-2103.
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Updated Organ Dysfunction Score

Key Changes

Key differences: SOFA (1996) and SOFA 2

@ Brain

in SOFA-2

025)

SOFA (1996) SOFA 2.0 (2025)
. - GCS retained, but expiict rules. added for sedated patients

LS total seore (matar scare f unnssessable) and for deflian wested with
pharmecological agents

£40,/FID, o Sp0,/FiD; inclusion of NIV, HFND and WO,

- PAD,/FIO) 23 measice of respiratory dyshunctian; higher
Al) Respiratory LS S S e deatoomatona ks o o mods and e

7 AP theeshold < grading
@ Cardiovascular nﬁhwn:nm!mpmhg dobutaming, eginephring, mg\mnmmll etc. | machanical circulstory ,w axplkit

repineghrine) rustes for tiration and ceiling-af-therspy scenstios
o critera for
Serum exeatining or urine output < S00mL/d, < 00mi/e); e

G”D Renal RRT considsred s grade & han e,

O Coagulation

unisvailable; distinetion of renal versus norv-renal RRT

Flatalet colists with varying thresholds < 20.000/mim’ and condidscaticn ot canfounders: standardized

sampling and timing guidance

& Liver

@ Additional issues

SOFA- Sl rgn ks Assesrest, OG5 - Olesgun Cna Sk V- o veton <l o rml g, ECA - sl menimneceppendtion; AP
messre; RAT

mean aresial

Serur bilrrubin retained, with threshold elarification;
additional rudes for direct versis total bilirrubin and for
patients with chronic bypesbilirubinemia

‘Seum billrubin as markes of iuer dysfunction with
incransing thresholds

— Gasrainte stinal/imemune damains not Included due (0 lack of predictive and eontent validity
—Scale 0- 4 tetained: explictrules for persstence, missing dats snd cheonic dysfunction
— Designed for
— Applcable scross different reseurce settings

therapy, EHR

Figure 1- Knymﬁarencas between the original SOFA and SOFA 2.0 scores.

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

[ CritCare Sci. 2025 Nov 13;37:¢20250395.
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Oxygen Strategy in ICU

Research

¢ Design: Multicenter pragmatic RCT — 97
JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Conservative Oxygen Therapy in Mechanically Ventilated UKICUs, n = 16,500 (2021-2024)
Critically lll Adult Patients .

Conservative arm: SpO, target 88-92%
The UK-ROX Randomized Clinical Trial

(90%)
Daniel S. Martin, PhD; Doug W. Gould, PhD; Tasnin Shahid, BSc; James C. Doidge, PhD; Alex Cowden, MSc; . . inici
Zia Sadique, PhD: Julie Camsooksai. BSc: Walton N. Charles, MSc: Miriam Davey, PGDip: Usual care arm: Oxygen at clinician
Amelia Francis-Johnson, MSc; Roger M. Garrett, PhD: Michael P. W. Grocott, MD: Joanne Jones, RN; B .
Lamprini Lampro, MS¢; Diane M. Mackle, PhD; B. Ronan O'Driscoll, MD; Alvin Richards-Belle, BSc: discretion

Anthony J. Rostron, PhD; Tamas Szakmany, PhD; Alex Warren, MBBS; Paul J. Young, MD, PhD;

Kathryn M. Rowan, PhD; David A. Harrison, PhD; Paul R. Mouncey, MSc: for the UK-ROX Investigators e Primary outcome: 90-day all-cause

mortality
Background

Supplemental oxygen is nearly universal in the |CU; yet optimal SpO; targets

remain undefined. Both hyperoxia and hypoxia carry potential harms, motivating
large-scale pragmatic evaluation,

[ JAMA. 2025 Aug 5;334(5):398-408.
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Oxygen Strategy in ICU

Figure1. screening, nd Follow- Rox Tral

s2747 Gicaly W patents recevinginasve
entilation and supple
R

3514 Excluded
3239 Fi0,=0.21 during first 12 hbut
criteria

243 <18y but met Fio, critei
32 <18yand FI0,=0.21 during frst 12h

v
49233 Met inclusion criteria

CEE )
1058:

L2 om0
e last S0 d
64 R:«mnq uhxmvmul
e oxygenatior

379 Elgie otk g ezt
Were missed or identified too late
5595 it st
272 Nonclinicaldecision
213 Prospectively refused consent
40 No reason provided

16500 Randomized

8258 - a2
8258 Received therapy asrandomized
28 Requestedal tia databe removed

I

8242 Received usual care as randomized
38 Requested al trial data be removed

04

of 90-d outcomes® of 90-d outcomes®

8211 With primary outcome data? 8183 With primary outcome data®

7463 With consent for linkage of 7595 With consent for linkage of
secondary outcomes. secondary outcomes.

6534 With 12-mo follow-up® 6518 With 12-mo follow-up®

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

Figure2
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.
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oxygen exposure compared with
usual care.

theywere receiving supplemental oxygen or not.

O JAMA. 2025 Aug 5;334(5):398-408.



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

Oxygen Strategy in ICU

Clinical Outcomes and Subgroup Analysis

Figure 3. Subgroup Analyses of Primary Outcome

90-d Mortality, No./total (%)
Conservative

s | o
oxygentherapy  Usual oxygen Risk difference  Odds ratio conservative | usual oxygen P value for
Subgroup group. therapy group (95% Q1P (95% CIyP ‘oxygen therapy | therapy interaction®
Table 2. Primary and Secondary Clinical Outcomes TSy Séctd SO
W BIER0)  GEMSE86  13(62036 054076Wiln -
ConrvtNe s Adjusted effect (95% CI) Sepsis 1010/2734(36.9) 986/2699(365) 09(-16%033) 104(093t0117) - o
Outcome ‘therapy group Palue Acute brain injury (except HIE) 78/183 (42.6) 83/179(46.4) -32(-12.81t06.5) 0.86(0.56to1.34) —
Primary outcome None of the prespecified subgroups 1383/4540 (30.5) 1351/4557 (29.6) 1.0(-081t02.8) 1.05(0.96 t0 1.16) -
90-d Mortality, 2908/8211 (35.4) 2858/8183 (34.9) RD,0.7(-0.6t02.1) RD,0.7 (-0.7 t0 2.0) 28 Confirmed or highly suspected COVID-19
No./total (%) No 2665/7677(34.7) 2577/7623(33.8) 1.0(-041t02.4) 1.05(0.98t01.13) - u
PR, 1070 83151.06) BTt 106) Yes 243/534(45.5) 281/560(50.2) -37(-93102.0) 0.85(0.6601.09) —
OR, 1.04(0.97 to 1.11) OR, 1.04(0.97 to 1.11) Ethnic group
Secondary outcomes. Asian 98/263 (37.3) 90/241 (37.3) 19(-61199) 110(0.74t0163) —
Duration of ICU stay, Black 35/138(25.4) 50/152 (32.9) -6.1(-157t03.4) 071(041t0122) — @
redian (IQR), d [No.] ‘White 2236/6070(36.8) 2215/6201(35.7) 1.3(-03t02.9) 1.07(0.99t01.15) - 64
Overall 65BL13.9) [/313]) S4B 135 [7948) Mixed 12/52(23.1) 15/60(25.0) -0(-15.0t014.9) 100(0.39t0252) +————>
Survivors 73601495211 77(G80153)[5290] R 1000960104  sHR, 10009610104 97 ey 296/808(365)  294/79 (36.9) 03 (46t041) 099(0.19t0123) )
Nonsurvivors 49(1.7t010.4)[2122] 4.6(1.7t09.8)[2158]
Dustionct e
ol
edon 10K, 4 Mo Ok ato 95K C)
Overall 14 (7 t030) [7323] 14(7t031)[7434]
Survivors 20(11t040) [(4791] 21(10t0 42) [4906] SHR,098(0.94t0102)  sHR,098(094t0102) .27 At ¢ P
Nonsurvivors 7(3t014)[2532] 7(t013)[2528] (Pacy;Fio) ratio, confirmed or highly suspected COVID-19, and date of HIE
Daysaliveand freefrom 16 (-1t0 25) [7327] 16 (-1 t0.25) [7444] POR,100(095t0106)  POR,101(0.9610107) 64 mortality
bt s 304, i the conservative oxygen therapy groups.
30-d Mortality, 2435/7449 (32.7) 2427/7573 (32.0)
No./total (%)
Survivors free from 23(16 to 26) [4933) 23 (15 to 26) [5054) . . 0, . .
ihag o Conservative oxygen targeting SpO2 90% did not reduce 90-day mortality
Mortalityat ICU discharge,  2122/7334 (28.9) 2161/7453 29.0) RD,02(-12t016) RD,~0.1(-13to 1.1) 9 o S :
NoJtotal ) compared to usual care (RD 0.7, 95% Cl —0.6 to 2.1; RR 1.02). These
5) 0) RD,09(-0.6t02.3) RD,05(-08t01.9) 46 3 . . . .
ool s ome findings do not support routine use of a conservative SpOz target in
60-d Mortality, 2637/7449 (35.4) 2617/7573 (34.6) RD, 1.1(-0.2t02.5) RD,0.8(-0.6t02.2) 25 . . .
NoJtotal (9 mechanically ventilated ICU patients.
1-y Mortality, 2295/5636 (40.7) 2314/5755 (40.2) RD, 1.0(-0.7t02.6) RD,3.3(-0.7t07.3) 34
No./total (%)

O JAMA. 2025 Aug 5;334(5):398-408.
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Assisted Ventilation Strategy

The NEW ENGLAND JOURNAL of MEDICINE

Background
| ORIGINAL ARTICLE I Early liberation from MV reduces co'mplications anq improves4
long-term outcomes. Optimal weaning mode remains uncertain.
Proportional-Assist Ventilation for Minimizing
the Duration of Mechanical Ventilation Study Design
KJ. Bosma,'* K.EA. Burns,*s C.M. Martin,? Y. Skrobik,¢ J. Mancebo Cortés, International RCT - Adult patients on MV 224h - Partial support
S. Mulligan,® M. Lafreniere-Roula,® K.E. Thorpe,® J.C. Sudrez Montero,’* phase - Not yet ready for extubation

I. Morédn Chorro,” N. Rodriguez-Farré,” R. Butler,*1° T. Bentall > G. Beduneau,!
P. Enguerrand,’? M. Santos,® T. Piraino,” S. Spadaro,'** F. Montanaro,*
J. Basmaiji,'? E. Campbell * A. Mercat,'¢ F.M. Beloncle,'¢ G. Carteaux,'’!
T. Maraffi,’® E. Charbonney,®?' M. Lecronier,” M. Dres,?? Y.M. Arabi,?? PAV+ (targets normal work of breathing) vs PSV (targets RR and
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Interventions

Time to successful liberation from mechanical ventilation

ABSTRACT

PAV+ is a mode that adjusts ventilatory support in proportion to the patient’s inspiratory effort.
[ N EnglJ Med. 2025 Sep 18;393(11):1088-1103.
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Assisted Ventilati Strat
10,557 Adults receiving mechanical ventilation | | 3947 Met exclusion criteria ]
24 hr were assessed for eligibility 1818 Had severe CNS disorder

1
741 Were anticipating palation ‘ ‘ ’

289 Were assigned to the PAV- group 286 Were assigned to the PSV group

225 Had long:term IMV before ICU

oo 2 Were excluded after randomi-

88 Were enrolled in confounding zation and before starting
ial trial intervention

1 Had severe CNS disorder

1 Underwent PSV for >24 hr

tria
74 Had severe, end-stage, ire
versible respiratory or cardiac

64 Had bronchopleural fistula
6 Had previously undergone 287 Were included in the intention-to-treat population | | 286 Were included in the intention-to-treat population
randomization 260 Completed the trial intervention 277 Completed the trial intervention
6610 Were potentialy eligile 107 Had unknown reason 27 Did not complete the trial intervention 9 Did not complete the trial intervention

i

5888 Were potentially eligible but not

enrolled 3 Withdrew consentto | __|
2248 Were outside 24-hr trial window| continue data collection
1722 Underwent extubation
642 Passed SBT

437 Died ‘ 284 Had primary-outcome data available ‘ ’ 286 Had primary-outcome data available ‘

272 Declined or had SOM decline
consent I

116 Were withdrawn by treating ]
plysican 287 Were included in the intention.-to-treat analysis 286 Were included in the intention-to-treat analysis

81 Were transferred to another i

3 Had data censored a last contact 277 Were included in the per-protocol analysis
147 Were enrolled but did not undergo — center 260 T the } analysis
randomization 8 Had plan for extubation within a5
124 Passed SBT or underwent 24 hr
exu

362 Had unknown reason

bation

7 Had approval withdrawn by
physician, patient, or SOM

6 Were outside 24-hr trial window

5 Died

3 Declined or had SDM decline
consent (after deferred consent)

Of 10,557 adults screened, 575 underwent randomization; 289
1 Was incapable or had no SODM

assigned to PAV+ and 286 to PSV, with high protocol adherence in
Lt et et e SRR both arms.
.

s

[ NEnglJ Med. 2025 Sep 18;393(11):1088-1103.
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Assisted Ventilation Strategy

Table 2. primary and Secondary Outcomes

Outcome
Median time o event (5% C1) — dayst

Successful beration from
Ventiation: pimary outcome

Live 1CU discharge
Live hospital discharge
Median no.of ventitor ree das (IQRIS
Arday 14
Atday21
by s
Death— no total no. (%)
Inthe icu
I the hospital
Byday 21
Byday2s
Bycay %0
Weaning progress: median time t event
(955.Cl —days
First BT
Firstsuccessfol SBT

First extubation or csconnection
rom ventiator

Level of weaning diffculty— no,jtots
o (3419

Shortweaning
oi

ultwearing

Prolonged wearing

Unable to wean and stl eceiving.
Veniatin 3t day 50

Died before successfulliberation

Weaning complications — no.toal no
%)

Noninvasive ventiation iniited
after exubation
Tracheostomy performed sfer
omization]
Ventiation continued >7 days afer
Ventiation continued »21 days after
intubationt
Reintubation performed <7 days afte
planned extubation
Ordinal qutcome: status o combination
patient dispositon and ibers
tion from ventiation at 90 days
o.ftotal no. (6§

Pav:
N-287)

73(621097)

1Bo@oTI0152)
302 270103535)

67(0010109)
131(00t0179)
199(00t0248)

557287 (192)
87 @72)
121287 (14.6)
58287 202)
557287 (296)

27011033
41071058
520621064

997260 (38.1)
771260 296)
197260 (18.3)
21260 (08)

7260 (127)

77231 007)

581277 (209)

1487278 (525)

50259 (309)

53239 222)

psv
=236

63(541088)

122091141
B1E5A0I79)

71000113
138 00t0182)
2501t0252)

53286 (185)
737286 253)
4286 (15.4)
54286 (189)
761286 (266)

22091027)
1102054
1203054

957269 (353)
83269 (09)
52269 (193)
e 0s)

357269 130

67200 289)
s2271 152
1297275 (46.9)
say256 (129)

577205 @33)

Hazard Ratio or
Relative Risk

ar

036 (05010 1.15)

097 (08010117
091 (07510112)

103 (074101.46)
106 (081 10 1.40)
035 (06110 La1)
107 07710150)
113 083 t0154)

09107710109
036 (08010 1.15)
038 (0741105

110(074101.63)

112(07310170)

125 0010175)

052 (06310133)

093 (06110 144

Palue

Absolute
Difference
s

05(30t035)

08(29t042)
11731080

04(230015)

07( 231024
06301029

06(581070)
17(561089)
08 (66105)
13(52t078)
304310104

05 (041012)
00(13t019)
10(071023)

28(55t0100)
12911066
05 (721062)
07 (25t011)

03 (-60t05.4)

20(6310102)

18(50t085)

57270139

191001061

L1(86t064)

Table 2. (Continued)

outcome
Died

Sull receiving ventlation st any
Tocation

Not rceiving ventilation butin
osptlor U

Discharged from hospial and
o lange recewing ventiaton
eliium— no.of il days otsl
oo daye (4199

Too sedated 10 assessfo deium
positvo testfordelrium

Useof assistcontrol mode

Useofasist-control mode

atleas once — o lotal o

Medkan duration of assst contol
use (QR) — days

Safety— o total o, (%)
Serous sdverse event

Nonsevere zlfxtubation

Pav.
=27
851284 299)
07
R

176284 (620

2266 385)
241354 @2)

2657287 (5

044100010331

1172 108
27 49)

psv
=26

76/285 (265)
Pl

w7236 (49)

1027286 (67)

788 (350
S841453 264)

1286 (457)

000 00010 L55)

23728 08)
624

Hazard Rtioor

Relsive sk

5%

ar

PValue

o
o1

Absolue
Diffence
5% it

34(400107)

07 (241010

25(141064)

52 (130027
55071063
32(64100)
520110174

044 00310067)

1040050
24061055

Median time to liberation was similar (7.3 vs 6.8 days; HR 0.96, 95% Cl|
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.

[ NEnglJ Med. 2025 Sep 18;393(11):1088-1103.



B Live ICU Discharge and Death before ICU Discharge
[ RESPIRATORY - PAV TRIAL- NEJM 2025 ] 1004

_ Live ICU Disch:vge
® B
[] [] [] :’ 754
Assisted Ventilation Strate :
]
g
- 504
2
Survival Curves £ Death before ICU Discharge
5 25+
- PAV4+ == PSV
0 90
A Successful Liberation from Ventilation and Death before Liberation from
Ventilation Days since Randomization
1004 No. at Risk
Successful Liberation from Ventiation My @ Mm@ 8 @ W 1 7 8

C Live Hospital Discharge and Death before Hospital Discharge
100+

Live Hospital Discharge

754
254

Cumulative Incidence (%)

Death before Liberation from Ventilation

o P=0.58 by Gray's test
T T T T T v T T 1
10 20 30 40 50 60 70 20 20

Death before Hospital Discharge

Cumulative Incidence (%)
8
I

Days since Randomization 25 B
No. at Risk
PAV+ 287 105 47 25 14 7 2 2 2 2
psy & w2 B M 8 & & = 4 0 10 20 30 40 50 6 70 8 %
Days since Randomization
* No significant difference between PAV+ and PSV. Do Rick s omE G G B 48 W &
e Similar rates of ventilator liberation, discharge, and mortality. PSV 286 234 152 100 81 54 36 29 2% 1§

[ NEnglJ Med. 2025 Sep 18;393(11):1088-1103.
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Meaning PAV+ did not improve clinical outcomes compared with PSV in mechanically ventilated patients.

Assisted Ventilation Strategy

Subgroup analysis

A Subgroup Analysis of the Primary Outcome
Subgroup.

Duration of mechanical ventilation before randomization
=5days
>5 days

Weaning status before randomization
Did ot pass SBT or CPAP trial for assessment of RSB
Did not meet weaning criteria

Unstuccessful extubation before randomization
No

Fraily at baseline
None
Mild
Severe
Sedation level at randomization
Alert and calm
Restless or agitated
Light sedation
Moderate to deep sedation
Covid-19 status
Not present
Present

sV

PAV+

0. of events/no. of paticnts

143
1197143

1207147
1107139

28272
12714

140/165
85/111
5/10

54/65
1414
4111
78/96

213/265
v/

119148
106/138

120/146
1047140

216/276
o1

142172
75/103
8710

53/61
/2

82/103
737102

211/268
1419

Hazard Ratio (95% C1)

IJII |T Ty

—

l T

lx llh 144 “1 dhody

0406 10 16 27 45

PSV Better  PAV+ Better

106 (0.76-1.48)
089 (0.63-1.25)

101 (0.72-1.40)
093 (0.66-1.32)

0,99 (0.78-1.26)
063 (021-1.94)

094 (0.67-1.32)
0.85 (0.55-1.34)
3.71(0.76-18.09)

0.95 (0:54-169)
047 (0.15-1.49)
113 (071-181)
0,90 (0.55-1.45)

0.98 (0.77-1.26)
0.83 (0.33-2.04)

B Weaning from Mechanical Ventilator

Weaning Classification

(<L day)

PAV: 381

(=) to.<7 days)

[] g
(=7 days)

2

Never weaned I Died before
but alive liberation

08
i
“
i
15

¢ 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.

[ NEnglJ Med. 2025 Sep 18;393(11):1088-1103.
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Automated Ventilation
]

Research Study Design
JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT International multicenter RCT - 7 ICUs
Effect of Automated Closed-Loop Ventilation vs Protocolized (Netherlands & Switzerland) - 2020-2025 -

. . A ) L. Adults within 1h of intubation, expected MV >
Conventional Ventilation on Ventilator-Free Days in Critically Ill Adults 24h

A Randomized Clinical Trial

Jante S. Sinnige, MD: Laura A. Buiteman-Kruizinga, PhD: Janneke Horn, MD, PhD: Frederique Paulus, PhD: Marcus J. Schultz, MD, PhD;
Ary Serpa Neto, MD, MSc, PhD; for the ACTIVE d the Protective Ventilation Network

Intervention

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

Background & Objective

Closed-loop ventilation (INTELLIVENT-ASY) 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?

ASV is a closed-loop mode that automatically optimizes ventilation based on real-time patient physiology. [ JAMA. 2026 Mar 10;335(10):874-884.
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Automated Ventilation

Trial Data

Figure1. Participant Flow Through the ACTIVE Trial

3641 Adults with invasi
started <1 h pri

mechanical ventilation
sessed for eligiility

2127 Excluded
696 Ventilator with closed-loop mode not available
545 Invasive ventilation >1 hin ICU or >6 h prior to
1CU admission
312 Envolled in another randormized clinical trial
165 Use of extracorporeal membrane cxygenation
161 Morbid obesity
76 Neurological disease prolonging mechanical
ventilation
36 Aged <18y
23 Unreliable pulse oximetry
13 Restrctive pulmonary disease
12 Previous inclusion n ACTIVE trial
12 Informed consent not possible (eg, no contact
person, language barrier)
4 Pregnancy
1 Recent lobectomy
71 Other reasons?

1514 Patients randomized®

752 Randomized to receive.
ed-loop ventilation
602 Received clased-loop

762 Randomized to receive
onventional ventilation
599 Received conventional

150

163 Didnot

595 C 28
4L 28

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

] Cumutie dstition of wertiator e cays [E] ventiator-free cays by sty aroup
.
losed-icop ventilasor | Canventional ventilation e
G W S I S 7
£ e e
£«
i
e PO—  I—
[] Comulatveicicknce of being alve nd ventator ree [B] 50-Daymortaty
e
- N
£ oubisie 3
2 4 6 8 1 12 1 16 18 20 2 2 % 8 ] T E) 50 o 50 £y
s =y
=

(65%C1,077108),
PanelC

4093 )

() 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

[ CLOSED-LOOP VENTILATION - JAMA 2026 ] o
ventilation.

Automated Ventilation

Conclusion and subgroup analysis i

Favors  Favors

Goseiroop  Comentional  Absaute cooventons | closedloop  Pualue for
suborows veniation. ___ventiation”_ dffersncs 05%C)__ Oddsraio 95%C)  wentlaion  veniation. _iteraction
Teble 2. Primary and Seconviary Outoommes” Medicl 14800259 15500264 110671045 0850740108 R -
Closed-toop ventation _ Conventionlventlaton _ Absoutediffrence _ Efect stimate sugicl 21200265 19600269  16(1170149) 05705710168 b
Outcomes =502 (=599) sy osxay Pualue
Primaryoutcome Ve 18000268 21400272 3573603 078086110 ——tH "
Ventaor-free days t day 26° 0809107700105 23 "o 15800259 14300262 15(11t16) 0380816118 e
Median (08) 167(0.0-26.1)[n=601] 163(00-265)[n=595] 04(-401058) Gordicarest
Mean(sD) BILDN-001  BAMRI)N-5% 0317010 Yo 0000266 0000268  -00(34039  106070t16) ! "
—— "o 17600256 18900264 -14(51023)  086064wl1n) b
28 Day mortaly,No,otal (%) 224/60237.2) 2187597 G6.5) 07(-481061) HR.104(0860125) 69 N T TS R TR
Duionofveniston nsuvor, 331099 26(1087) 07(-00t018) MdD,07 (-001014) - R T Tt o s
K Body mass ndex
>0 4500260 1610026 116(08079 0704T0LIE i .
20 18400263 17700265 07(62077) 030780118 ——
Sevrty ofness
ion 0000238) 0000358  00(M8Tw8] 08OBWIN) bt —d
Lo 2307267 2900268 04(13w2)  100075w013) —_—
sty Ovenat 16700261 16300265 0440658 0310771106 n
No otal ("
Ventiator-associated preumonia,  13/599 (2.2) 20/59 6.5) “14(33004) 1433008 13 PP H
No/total ()" ‘Odds ratio (95% C1)
Sever hypercapnia:Paco, >S5 mmHg  119/599(19.9 144/596 24.2) ~41(-871005) A0,-41(-87005) 08
Sndoh .35, Koo () o RERCHEILE
Sever atdlectass NoJotal (69 23/599(3.8) 36/5%6 (60) 22(-471003) A,22(-47103) 08 by soiinmier
Severa Hyxens Pao i Ced0n i The severity of
square. The szeof the data markersndicates the ample sz nd the vertical
Preumothorar, Nototal (9" 6/599(10) 2/5%03) 07(-03016) 0,07(03016) 16 pr

Recruitment maneuvers 31/599(5.2) 30/596 (5.0) 0.1(-241025) AD,0.1(-24t02.5) 95
Prone positioning 55/599(9.2) 83/59 (13.9) -48(-8410-12) AD,-4.8(-841t0-1.2) 009
Bronchoscopy for atelectasis 33/599(5.5) 44/596 (7.4) -1.9(-47t00.9) AD, -1.9(-4.7t00.9) 19 H H 1 1
L] !
‘Extubation failure (reintubation within ~ 32/413 (7.7) 30/412(7.3) 05(-3.0t04.1) AD,0.5(-3.0t04.1) 7 NO dlfference n Ventllator free days (prlmary OUtcome)
24 h of extubation), No./total (%) B . .
Lengthofstay, medin 100, d * No difference in mortality or length of stay
Intensive care unit 45(1.8-119)[n=595] 4.4(18-12.4)[n=594] 01(-09t01.1) MdD, 0.1(-0.9t0 1.1) 85 = . =
.
Hospal 122052255641 120(60253)(n=581) 03(-081018) D03 (081018 0 Fewer hypoxemia events and rescue interventions
el L] - No meaningful improvement in patient-centered outcomes
In intensive care unit 208/558 (37.3) 205/556 (36.9) 0.1(-55105.8) AD,0.1(-55t05.8) 97
In hospital 241(40.0) 233(38.9) 11(-441066) AD, 1.1(-4.4t06.6) 70
By day 90 246/600 (41.0) 237/592 (40.0) 09(-46106.5) HR, 1.04 (0.87 to 1.24) 66

() JAMA. 2026 Mar 10;335(10):874-884.



Inhaled Sedation in ARDS

I Design & Intervention

Research

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT Study Design

Inhaled Sedation in Acute Respiratory Distress Syndrome ;g:;e 30’;;'tice”ter e - 27/ 19Ul (e -
The SESAR Randomized Clinical Trial -

Adults with early moderate-to-severe ARDS

Matthieu Jabaudon, MD, PhD; Jean-Pierre Quenot, MD, PhD; Julio Badie, MD; Jules Audard, MD; (Pa0,/FiO, <150)
Samir Jaber, MD, PhD; Benjamin Rieu, MD; Caroline Varillon, MD: Antoine Monsel, MD, PhD: Frangois Thouy. MD:

Julien Lorber, MD; Joél Cousson, MD; Stéphanie Bulyez, MD; Jérémy Bourenne, MD; Ghada Sboui, MD;

Claire Lhommet, MD; Virginie Lemiale, MD, PhD; Belaid Bouhemad, MD, PhD; Clément Brault, MD;

Sigismond Lasocki, MD, PhD; Francois Legay, MD; Thomas Lebouvier, MD; Arthur Durand, MD;

Julien Pottecher, MD, PhD; Alexandre Conia, MD; Delphine Brégeaud, MD; Lionel Velly. MD, PhD; Intervention
Arnaud W. Thille, MD, PhD: Fabien Lambiotte, MD; Erwan L'Her, MD, PhD; Mehran Monchi, MD:
Antoine Roquilly, MD, PhD; Aziz Berrouba, MD; Franck Verdonk, MD, PhD:; Russell Chabanne, MD; Inhaled sevoflurane vs IV propofol (up to 7 days)

Thomas Godet, MD, PhD: Marc Garnier, MD, PhD; Raiko Blondonnet, MD, PhD; Jérémy Vernhes, MD:
Vincent Sapin, PharmD, PhD: Lucile Borao, MSc; Emmanuel Futier, MD, PhD; Bruno Pereira, PhD;
Jean-Michel Constantin, MD, PhD; for the SESAR Trial Investigators

Primary outcome

Background Ventilator-free days at day 28
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.

[J JAMA. 2025 May 13;333(18):1608-1617.
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Inhaled Sedation in ARDS

Trial Data

96 et

4 oo macomeing s,

e e

Table 2. Primary and secondary End Points*

Betw Treatment effect
(©5% 01 (©5% 0l

Variable (0= 346) (n=341)

¢ Fewer ventilator-free days

with sevoflurane

Mortaliy, No total (%)°
A28d 152/345 (44.1)
Alad 1047345 (30.1)

¢ Higher 90-day mortality

132/340(38.8)
90/34026.5)

52(21t0126)
37(31t0104)

113(09510136)
114(090t01.45)

* No meaningful improvement

Safety secondary end points through day 7

in physiologic parameters

e et v o0k

ettt e
pi

i ——
1 eh iy o b e

et oo

e rsss

edian (IGR), 80 (75 t086) 81(761087) 112(23800.14) [

mmHg
o of ol wal ot aps_ SHE/2AT3

-> Sevoflurane showed worse

346/2501

clinical outcomes than propofol

50 of infused epinephrine, 22021022 09(01t03.0) Notestimated' [
median (1GR), ya/kg/min
No.ofpatients/total patient-days"  1/1 4
Dose of infused dobutarmine, 3125150 4205054 -1.04(271t00,62) [
median (1GR), ug/ka/min
No.of patients/total patient-days"  19/56 28/88
Serum lactate, median (I0R), mmol/L 17 (141022) 16(131020) 012(002100.23) NR
No.of patients/totalpatlent-days”  344/2137 3172173

el et

137

T4 et

S
i {n‘[ﬁu"ivmaf&m

[ty

frmir it

No. (%P

T

Stage T 59(i7.1) 41(120) 0.05(-0.01t00.10) 191(162102.35)
Stage 2 610176) ©2(182) -0.01(-0.06100.05) 131(11200152)
Stage3 116(335) 92070 007(-001100.14) 167(14710191)
Predefined adverse events, No. (4)
Supramenricur achycrda 2708 X)) ~001(-005t00.11) 116(068101.98)
oratral fbrllati
S percanicaddoss 162 505) 17(-051040) 217(076106.18)
Malignant hyperthermia 208) 0 06(-02t014) Not estimated”
Propofol-related infusion syndrome 0 309) -09(-191001) Not etimated' [ JAMA. 2025 May 13;333(18):1608-1617.
Preumothorax o bronchopleural 1(0.3) 0 03(-031009) Notaestimated"

fistulapersistent despite drainage.




SESAR TRIAL - JAMA 2025 [ Meaning Inhaled sedation with sevoflurane was associated with worse outcomes than propofol in moderate-to-severe ARDS.

Inhaled Sedation in ARDS

Adverse events & Survival

Figure 2. Kaplan-Meler Estimates of 90-Day Survival
In the Modified Intention-to-Treat Population

100+

Cumulative incidence of death, %

Days since randomization

No. at risk
Sevoflurane 346 283 192 164 159
Propofol 341 301 210 189 186

%

At 90 days 183 of 346 patient

and 151 of 341
ian follow-up times
were 40.5 days (IQR, 10.0-90.0) in the sevoﬂurane group and 90.0 days

(IQR, 14.0-90.0) in the propofol group.

Figure3.C

Through Day

are Unit

Population

T ——

Proportion of patients, %

[5] Popuatinin the propotlsroup

Proportion of patients, %

100

© 2 4 6 & 10 12 1s 16 18

Time, d

0 22 2 2% 28

© 2 & 6 & 1o 12 1s 16 18 20 22 28 26 28
Time, d

28.ICU indi

* 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.

[J JAMA. 2025 May 13;333(18):1608-1617.
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Ketamine or Etomidate for Tracheal Intubation

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Ketamine or Etomidate for Tracheal
Intubation of Critically Ill Adults

esnick-Aults LJ. S
A.E. Robinson,® J.A. Palakst
D.J. Douin,2 T.K. Marvi, ¢
s chaik 15

C. DeMasi,

J.C. Brainard,"

T.L. Israel 5 B. Imhoff, L
W.H. Self,}#* J.H. Han, 52
and the Pragmatic Critica

| oRicINALARS

Evaluation of Etomidate Use and Association with Mortality

The Clinical problem

Etomidate is widely used for RSlin 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.

Trial Design

e Design: Pragmatic, multicenter, randomized trial

e Sites: 14 EDs and ICUs across the United States

e Population: Critically ill adults requiring tracheal intubation

e Primary outcome: In-hospital death from any cause by day 28

e Secondary outcome: Cardiovascular collapse during
intubation (SBP <65 mmHg, new/increased vasopressors, or
cardiac arrest)

e 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.

e Atotal 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%).

[ NEnglJ Med. 2025 Dec 9:10.



Ketamine or Etomidate for Tracheal Intubation

Randomization & mortality

Table 2. Characteristics of the Intubation Procedure.

Ketamine Etomidate Difference 100+
Characteristic (N=1176) (N=1189) (95% CI)*

Primary medication for induction of anesthesia
)t

s
£ "
Te 75 Ketamine
Ketamine 1167 (992) 303) 990 (98.41099.6) ] Etomidate
Etomidate 6(05) 1184 (99.6) -99.1 (-99.6 10 -98.5) 2 8 \date
3
None 303) 2(02) 01(031005) 85
Neuromuscular blocking agent — no. (%)} a5 504 Mortality at Day 28
Rocuronium 310 (690) 819 (69.0) 00(371037) °8 o
Succinylcholine 362 (308) 365 (30.7) 01(-361038) gnf Risk difference} -0.8 percentage points (95% Cl, -4.5 to 2.9)
None 303) 303) 00 (-0.41004) §° 259 - . "
o P =0.65 — No ptatistically significant difference
Measurements or treatments at induction of g
thesia a P=0.65
Median oxygen saturation (IQR) — %§ 99 (97-100) 99 (97-100) 0(-1to1)
T T T T T T 1
Preoxygenation — no. (%) 172 (997) 1186 (99.7) 0.1 (-05100.4) 0 4 i 12 16 20 2 28
Median systolic blood pressure (IQR) 127 (110-147) 127 (110-148) 0(-3t03) . .
— mm Hg Days since Randomization
Vasopressor bolus or increased infusion rate 207 (17.6) 234 (19.7) 21(-52t01.1)
—ho. (%)
Laryngoscope used on the first attempt — no. (%) Figure 1. In-Hospital Death, According to Trial Group.
Video 1124 (95.6) 1127 (94.8) 08 (-091025) Shown is the percentage of patients without in-hospital death from enroll-
Direct 202 269 =09 £2.61008) ment through day 28. The incidence of in-hospital death by day 28 (the pri-
y
! et 303 202 01¢03%003) mary outcome) did not differ significantly between the ketamine group
Instrument used on the frst intubation attempt . g .
—no. (%)** " (28.1%) and the etomidate group (29.1%) (risk difference adjusted for trial
Endotracheal tube with stylet 672(57.3) 689 (58.1) -08(-471032) site, 0.8 percentage points; 95% Cl, -4.5 to 2.9; P=0.65 by a generalized
Bougie 455 (38.8) 446 (37.6) 12(-271051) linear mixed-effects model with a random effect for trial site).
Neither endotrachal tube with stylet nor bougie 45 (3.8) 51(4.3) 05 (-21t01.1)

Groups were nearly identical at baseline, supporting
internal validity of the primary outcome comparison.
[ N EnglJ Med. 2025 Dec 9:10.



Ketamine - NEJM 2025 Meaning No survival benefit with ketamine; etomidate remains a stable standard for tracheal intubation.

Ketamine or Etomidate for Tracheal Intubation

Outcomes & Subgroup analysis

le 3
O Subgroup Ketamine Etomidate Adjusted Absolute Risk Difference (95% Cl)
Ketamine Etomidate Difference no. of patients with event/total no. of patients (%) percentage points
Outcome (N=1176) (N=1189) (s ch® Location of intubation i
P 330 (28.1 03 Emergency department 128/661 (19.4) 121/653 (18.5) —-
Intensive care unit 202/512 (39.5) 224/533 (42.0) —
Sepsis or septic shock
73 (6.4) = Yes 209/538 (38.8) 215/563 (38.2) —
. No 121/635 (19.1) 130/623 (20.9) —_—
Vasopressor use <1 hr before H
enrollment i
Yes 115/246 (46.7) 136/273 (49.8) —
No 215/927 (23.2) 209/913 (22.9) —
Adrenal insuficiency or long-term ]
glucocorticoid use
‘Median highest systolic blood pressure (IQR) — mm Hg}, 140 (115-164) 141 (118-168) ZI(7t02) Yes 45/136 (33.1) 48/129 (37.2) R
Highest systolic blood pressure >180 mm Hg — no. (%)§ 154 (13.5) 191 (165) -29(-5.91000) No 2851037 (27.5)  297/1057 (28.1) ——
Median lowest oxygen saturation (IQR) — % 97 (90-100) 97 (83-100) 0(0to2) Aeie peioaie conlioh i
Yes 44125 (352) 45120 (37.5) —_—-
Lowest oxygen saturation <80% — no. (%) 125 (1L1) 126 (11.1) 00(-26t026) No 286/1048 (273)  300/1066 (28.1) .
Successful intubation on the frst attempt — no. (%) 1005 (85.7) 1029 (86.7) -10(-38t018) Acutecardiac condition
Yes 87/216 (40.3) 95/222 (42.8) -
. No 243957 (254)  250/964 (25.9) —
Exploratory clinical outcomes {3 APACHE Il score
Median ventilator-free days (IQR) 23(0-26) 23(0-26) 0(1to1) <20 Ls/69 (182] 123/658/(187) ——
=20 212/524 (405)  222/528 (42.0) —
Median v: re r-fre IQR) X
edian vasopressor-free days (IQR) 25 (0-28) 25 (0-28) 0(1to1) Overall 330/1173 (28.1)  345/1186 (29.) ——
Median ICU-free days (IQR) 20 (0-24) 19 (0-2¢) 1¢1t02) — T 7T
-25 -20 -15 -10 -5 0 5 10 15 20 25
Safety outcomes
Median systolic blood pressure at 24 hours (IQR) — mm Hg§ 114 (102-130) 114 (103-129) 0(-2t03) Ketamine Better Etomidate Better
Ongoing receipt of vasopressors at 24 hours — no. (%)49 420 389) 458 (42.3) 34(-751007) ~ »
Figure 2. Subgroup Analyses of the Primary Outcome.
* No mortality difference; ketamine associated with more cardiovascular , Forest plot confidence intervals all cross zero. No subgroup
collapse differential treatment effect — including the sepsis/septic shock populatlon most relevant to the

. . . § i 3 i etomidate concern.
* Overall safety was similar, with a small increase in ventricular tachycardia

with ketamine. [ N EnglJ Med. 2025 Dec 9:10.



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

Intensive Care Med (2025) 51:2305-2317
https://doi.org/10.1007/500134-025-08135-1

ORIGINAL .
Study Design
Dexmedetomidine for treatment R
— Multicenter, placebo-controlled, double-blind RCT -
of hyperactive de“rium in non-intu bated ICU 9 1CUs - Non-intubated patients with hyperactive
. . _ o delirium
patients: the 4D randomized clinical trial
Thomas Godet'**'®, Clémence Louis*, Benjamin Rieu', Audrey De Jong°®, Pierre Couhault'”,
Gaél Pradel®'*®, Hugo Téte®'*, Nathalie Bourguignon', Lucile Borao''°, Matthieu Jabaudon''",
Emmanuel Futier''®, Samir Jaber’®®, Bruno Pereira'°®, Gérald Chanques™®

A Primary Outcome
and Jean-Michel Constantin'?® on behalf of 4D study group Y

Composite: agitation duration + delirium duration +

need for intubation or deep sedation
Background B

Hyperactive delirium in non=intubated ICU patients is associated with

agitation, self-harm;, and escalation to intubation. Dexmedetomidine, an a
>-agonist with minimal respiratory depression; is:a candidate agent, but
evidence from placebo-controlled trials was lacking.

D Intensive Care Med. 2025;51:2305-2317.



[ DELIRIUM - INTENSIVE CARE MED 2025 ]

Dexmedetomidine for Hyperactive Delirium

Flowchart and outcomes

Did not undergo inclusion
n=176

) (

38 Received dexmedetomidine or haloperidol n previous T2h
23 Had contraindication to desmedetomidine

H

H

H

45 Had neuro-psychitrc condtions !
8 Were < 18 years ok

28 et Inclusion i during offbours H

26 Other causes. i

H

H

18 Wore scheduled toleave the (CU

2Wore notFranch spoaking.
o 2 Prosented with wihdrawal o care:

1Was moribund

EE= )(

H
H
H
H
H
| 01
n=g4 o ___ 2_ 1 Required intubation /

7 Withdrew consent

( Included i ITT analysis
P

( Included in ITT analysis. )
P

3 Were CAM-1CU negative or had chronic alcohol
consumption or not French speaking

( Rssigned in PP analysis J
nz1a

)

Fig.1 Scre:
care unit (ICU) for an acut

ondition
sion maker or on

law. Four participan

data on the primary outcome was missing, but data on vital status at

RASS Richmond agitation sedation scale

ing, Randomization, and Follow-up of Patients. Non-intubated adults with agitat

in placebo group). CAVHCU denotes confusion assessment method for the ICU, ICU intensive care unit, ITT int

intensive

7 patie ter because they withdre:

sion, even afte ipt of study medications, as stated by French

id not meet inclusion criteria, and 2 presented with exclusion criteria and were not included in per-protocol analysis. No

vailable for 5

medetomidine group and 2
tion-to-treat, PP per-protocol and

Table 2 Use of dexmedetomidine or placebo, and open-label rescue medication on inclusion day in the ICU after rand-
omization

Median duration of trial interv

N (1QR)—days 406-5 45 0(1t01) 031

dexmedetomidine equivalents

Lict
Pvalues <005 ae provided in bold

¢ Lower dexmedetomidine dose vs placebo
¢ Reduced need for rescue medications
* Fewer patients required haloperidol

- Improved control of agitation/delirium

D Intensive Care Med. 2025;51:2305-2317.
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Dexmedetomidine for Hyperactive Delirium

Outcomes & Adverse Events

ical outcomes and adverse events

Intubation—no. (%)

Secondary outcomes £

Median days alive without delirium or mechanical ventila-

jon (QR)

Median days alive without delirium (IQR)

Median days alive without mechanical ventilation (QR)

Median length of ICU stay (QR)—days

Median length of ICU stay post-randomization (IQR)—
days

Al cause mortality at day 7—no. / total no. (%)

All— cause mortality at day 30—no./total no. (%) §
Septicemia—no. ()

Pneumonia—no. (%)

Delirium recurrence—no. (%) €

Median number of delirium recurrence (IQR)
Open-abel dexmedetomidine use during recurrence—

Median duration of open label dexmedetomidine use in
case of delirium recurrence (IQR)—days

40-6)

6(4-9)
63-7)
12(8-19)
6(41010)

5(68)
13/72081)
4(54)
14(189)
7(05)
1(1102)(7)
4/7(571)

9(3-15) (4)

4(2-6)

6(3-9
70-13)
13G-21)
66-12

6(78)
10/74(135)
6078
10(130)
13(169)
11102 ¢13)
7/13(539)

3Q105(¢7)

K30
Zscore:— 251 (— 69510 194)
Effect-size: — 0.09 [~ 0410.023]
~15(-721043)
Zscore:~ 8.1 (- 40510 243)
Effect-size: — 0,08 [~ 0.40t0 024]

0f-1tol)

0(-1tol)
1(-1t06)
1(=3t05)
0(-2102)

1(=7109)
~5(-16107)
2(-51010)
—6(-18106)
7(=3t018)
0(-2t02)
—3(-491042)

~5(-15103)

075
038
077
090

081
046
056
033
019
073
089

034

Safety &

Median number of days with use of openviabel rescue  2(1-5)

2(1106)
medication (60/45) (IR)

0(=1t01) 079

Hydroxyzine—no. ()
Haloperidol—

25 (544) 15 (@a.) ~10(-321012) 038
%) 41 (554) 33(429) -13(-28103) 013

iniCU related 0(00) 0(00) NE NE
)

Serious adverse eventin ICU non-related o treatment— 27 (36.5) 2%(38) ~3(-181013) 073
0. 06)

Hypotension

Number of patients with at least 1 episode—no. (%) 41(554) 52(67.5) 12(~31028) 013

Number of patients requifing treatment—noJtotal no. (%) 25/74 (338) 34777 @3) 10 5t026) 020

Days with at least one event requiring treatment during 39/71 (54.9) 69/103 (67.0) 12(-31027) 030
study drug administration—no.total no. (%)

Bradycardia

Number of patients with at least 1 episode—no. (%) 36(487) 37 (48.) 0(=17t0 094

Number of patients requiring treatment—no/tofal no. (%) 2/7427) 37769) 1(=4t07) 069

¢ 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

D Intensive Care Med. 2025;51:2305-2317.



[ DELIRIUM - INTENSIVE CARE MED 2025 ] Meaning Dexmedetomidine improves agitation control without improving major outcomes.

Dexmedetomidine for Hyperactive Delirium

Outcomes & Adverse Events

A Faster agitation control s Nodifference in delirium
Pl oy Oomoscomidne
s

Dexmedetomidine
o o

Ounadsonidna

e

" prmaryconeste s

Fig. 2 Frequency Distributior

each item of primary outcome and of primary outc

and CAMHCU (in days) (panel A and B, respectively), and thy 'Tvo'ﬂaw‘r‘bepn'r\
age o:

aher the frequer

and3

intubati
ien: veighted summ:
y)ai

normal statistics.
an individual's

?

Placsbo
aoup

of Primary Outcome and Items of the Primary Outcome. The bars repre

¢ No difference in intubation

Dexmodetomitine Placabo
o

Composite benefit (driven by agitation)

il J|I||L

wp,n L Treatment groups w
HCU denotes conf

e 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

D Intensive Care Med. 2025;51:2305-2317.



PADIS guideline 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

e Expands the 2018 SCCM PADIS guidelines with updated
evidence

e Adds new domains including anxiety

e Developed by a multidisciplinary task force using the GRADE
approach

e Grounded in systematic reviews and an evidence-to-decision
framework

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

A Focused Update to the Clinical Practice
Guidelines for the Prevention and Management
of Pain, Anxiety, Agitation/Sedation, Delirium,
Immobility, and Sleep Disruption in Adult

Patients in the ICU

RATIONALE: Critically ll adults are at risk for a variety of distressing and con-
sequential symptoms both during and after an ICU stay. Management of these
symptoms can directly influence outcomes.

OBJECTIVES: The obj dexpand y of Critical Care
Medicine's 2018 Clinical Practice Guidelines for the Prevention and Management
of Pain, Agitation/Sedation, Delirium, Immobilty, and Sleep Disruption in Adult
Patients in the ICU.

PANEL DESIGN: The interprofessional inclusive guidelines task force was com-
posed of 24 individuals including nurses, physicians, pharmacists, physiothera-
pists, psychologists, and ICU survivors. The task force developed evidence-based
recommendations using the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) approach. Conflict-of-interest policies
were strictly followed in all phases of the guidelines, including task force selection
and voting,

METHODS: The task force focused on five main content areas as they pertain
to adult ICU patients: anxiety (new topic), agitation/sedation, delirium, immobility,
and sleep disruption. Using the GRADE approach, we conducted a rigorous
systematic review for each population, intervention, control, and outcome ques-
tion to identify the best available evidence, statistically summarized the evidence,
assessed the quality of evidence, and then performed the evidence-to-decision
framework to formulate recommendations.

RESULTS: The task force issued five statements related to the management
of anxiety, agitation/sedation, delirium, immobility, and sleep disruption in adults
admitted to the ICU. In adult patients admitted to the ICU, the task force issued
conditional recommendations to use dexmedetomidine over propofol for sedation,
provide enhanced over usual

and administer melatonin. The task force was unable to issue recommendations
on the administration of benzodiazepines to treat anxiety, and the use of antipsy-
chotics to treat delirium.

CONCLUSIONS The guidelines task force provlded recommendations for phar-
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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?

5 Sedation Strategy

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

5 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

Clinical Implications

Guideline Statement

e Anxiety in the ICU is common yet underrecognized and poorly

There is insufficient evidence to make a recommendation on the standardized in measurement

use of benzodiazepines to treat anxiety in adult patients admitted o The Faces Anxiety Scale, Visual Analogue Scale, and Numeric

to the ICU. Rating Scale are viable tools for both intubated and non-
intubated patients

e Both pharmacologic and non-pharmacologic strategies (music
therapy, communication aids, family presence) require

prospective evaluation

e 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? Change from 2018

Low-certainty evidence from heterogeneous trials yields no consistent The 2018 guideline stated antipsychotics were routinely not recommended.

benefit signal for haloperidol or atypical antipsychotics on delirium The 2025 update reflects a more neutral stance driven by accumulating but

duration; days alive without deliriam; or maortality in'the ICU.

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.

2

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.

a9 H1 HD B /2 A E 2018 CHH| H3}
Insufficient evidence — no

1. Anxiety recommendation on benzodiazepine | X (No recommendation) New domain; not previously addressed
use

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

Conditional for intervention, Previously: Dex or Prop over Benzo -
moderate certainty Now: Dex over Prop directly

: Previously "routinely not recommended"
Unable to recommend for or against v v

3. Delirium 2 : Conditional for/against -> Now neutral due to insufficient
antipsychotics over usual care R
evidence
. Enhanced mobilization/rehab > usual | Conditional for intervention, Substantially strengthened (58 RCTs, 8,038
4. Immobility . R
care moderate certainty patients)
. . Conditional for intervention, low New recommendation; only mentioned in
5. Sleep Melatonin > no melatonin

certainty 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 Where Evidence Falls Short

Personalized and physiology-guided strategies are reshaping resuscitation : | : : i
and monitoring in the 1CU. Several technology-driven interventions failed to demonstrate benefit in

i R g i large, well-powered RCTs.
»‘Immune phenotyping = tailoring immunomodulation to individual host

response: . . . . s
* Conservative oxygen strategy — physiologic rationale did not translate

CRT-guided resuscitation — microcirculatory endpoints offer actionable R 5
to survival benefit

targets
4 e PAV+ — proportional assist ventilation showed no superiority over PSV

Terlipressin ~ Reduced catecholamine requirement without survival T , 3 3
¢ Closed-loop ventilation — no improvement in patient-centered

benefit
ADAPT-sepsis— PCT-guided:therapy = reduced antibiotic use without:
harm

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

SOFA-2 — updated severity scoring with improved discriminatory power.
Dexmedetomidine = |mproved agitation, no impact on major outcomes

Current Best Practice

Principle of Caution Standard, well-established strategies remain the backbone of ICU care.
. . . . o Protocolized care and evidence-based sedation retain strong

Adoption of novel interventions must be evidence-based, prioritizing . . X . i

evidentiary support. New technologies should be applied selectively

clinically meaningful endpoints — mortality, ventilator-free days, I )
and individually, not universally adopted.

functional recovery — over physiologic surrogates alone.



Thank You for Your Attention

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

4

Evidence First

Prioritize RCT-level evidence and clinically
meaningful outcomes before adopting

novel ICU interventions at scale.

O
(=)

Individualize Care

Apply new technologies selectively —
patient phenotype, physiology, and clinical

context must guide implementation.

4

Stay Critical

Physiologic plausibility does not equal
clinical benefit. Rigorous appraisal of trial

design and endpoints remains essential.



