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48.9 MILLION CASES
171 MILLION DEATHS

1 IN€every 5 85% 0CCur IN 2 OUT OF
DEATHS WORLDWIDE LOW- OR EVERY 5 CASES
ARE ASSOCIATED MIDDLE-INCOME ARE IN CHILDREN

WITH SEPSIS COUNTRIES UNDER 5
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nature medicine @

Article https://doi.org/10.1038/s41591-025-03956-5

A consensusimmune dysregulation
framework for sepsis and critical illnesses

nature medicine 8
Article https://doi.org/10.1038/s41591-025-03964-5
A consensus blood transcriptomic
framework for sepsis

Emergency Medicine Practice ===z
Updates and Controversies in the Early Management of Sepsis and Septic

Shock (Infectious Disease CME and Pharmacc Insights Into the Pathophysiology of
Catecholamine-Refractory Shock: A Narrative
Review

Ana Gongalves ', Filipa Gongalves Pereira , Susana Fernandes % °, Joao Gongalves Pereira !+ 2






Mortality trends for sepsis and septic shock
among critically ill adults in Australia and New

Zealand

01/2000 -> 06/2023 in 219 ICU

2,189,872 eligible ICU admissions > 303,389 sepsis-3 patients

Incidence (per 100,000 popukation year)
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Medical sepsis: 75%

Incidence (per 100,000 population year)

13,9%

Number of organ failures —e- 1-2 —e- 3-4 —e- 56
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AP Poole, Intensive Care Med 2025
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Mortality trends for sepsis and septic shock

among critically ill adults in Australia and New
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Mortality trends for sepsis and septic shock
among critically ill adults in Australia and New
Zealand

Hospital death (%)

—-e— Sepsis without shock —e— Septic shock

2018 2019 2020 2021 2022 2023
Year of ICU admission
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Treating sepsis: the latest evidence

@ Vasopressors @ Enteral @ Insulin
1-6 hours after feeding therapy © Deep
@ Antibiotics onset sedation
Early administration 41
: © Molecular
@ Fluids e targeted
Several liters initially therapies
Starches o Lung
protective
ventilation
© Goal oriented _ 3
therapy
| Designed by: k
Will Stahl-Timmins
O EGDT R K
© 2016 8M| Publishing group Ltd.

Early goal directed
therapy




CAPILLARY REFILL TIME (CRT)
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STEP 1*: Place hand at STEP 2: Blanch the skin of the STEP 3: Release and time the
heart level index finger for 10 seconds skin’s return to baseline color;
(use a microscope slide if > 3 seconds is abnormal
*Derived from ANDROMEDA-SHOCK trial available)
WHAT WHY
CRT measures N Hemodynamic
global and local incoherence in septic
tissue perfusion shock obscures the
HOW relationship between
CRT captures the blood pressure/cardiac
degree of sympathetic  gytput and tissue FUTURE DIRECTIONS

activation and systemic
_ inflammationina
' perfusion crisis

perfusion

Using CRT to guide resuscitation
improves and individualizes
septic shock management




Effect of a Resuscitation Strategy Targeting Peripheral Perfusion Status vs Serum Lactate Levels on 28-Day Mortality

Among Patients With Septic Shock

The ANDROMEDA-SHOCK Randomized Clinical Trial

@ ava Network

QUESTION Does a resuscitation strategy targeting normalization of capillary refill time, compared with targeting serum lactate levels,

reduce mortality in patients with septic shock?

CONCLUSION This randomized clinical trial of adults with septic shock found that use of a peripheral perfusion-targeted resuscitation

strategy, compared with targeting serum lactate, did not significantly reduce mortality.

POPULATION INTERVENTION
|=( ' ﬁ.l 424 patients randomized
;o-o;
212 212
198 Men 226 Women Peripheral perfusion Lactate group
Adults in the ICU group Resuscitation protocol
with septic shock Resuscitation protocol of of normalizing or
normalizing capillary refill decreasing lactate levels
Mean age: 63 years time (measured in seconds) (>20% per 2 hours)

LOCATIONS

28 ICus
in 5 countries \
in South America

PRIMARY OUTCOME
All-cause mortality at 28 days

FINDINGS
All-cause mortality at 28 days

Peripheral perfusion group Lactate group
349% (74 patients died) 434% (92 patients died)

»d 12810

Faster recovery of organ dysfunction

lative Mortality, *

Less fluid administration

Cum

Time, d

No significant risk difference between groups:
-8.5% (95% 1, -18.2% t0 1.2%),

Hernandez G. JAMA 2019; 321: 654



Personalized hemodynamic resuscitation protocol targeting capillary refill time (CRT-PHR)

TIER 1
Abnormal capillary \ No Periodic
refill time (CRT)? monitoring

Yes
v
Pulse pressure No Diastolic blood Yes Adjust norepinephrine for diastolic
<40 mm Hg? pressure <50 mm Hg? blood pressure >50 mm Hg
Yes No
v % A4
(Fluid responsiveness? ) == Abnormal CRT? )
Yes No No
v v
Fluid challenges o >\ _No . | Periodic
(maximum 1000 mL) = ( Abnormal CRT? = ~ | monitoring
Yes

TIER 2
v

Gardiac dysfunction \ Yes

on echocardiographW

:| Specific treatment |

No

v v
= 5 ‘ Yes sy No _ | Periodic
CFlundresponsweness?) — {_Abnormal CRT? ) | monitoring I

No Yes

Lo 7 0

I Fluid challenges?

v

< Previous ) Yes Mean arterial 5>\ No
hypertension? pressure test Mﬁ/

Yes
No

v

- :| Dobutamine test® I—»( Abnormal CRT? )_/No

Yes

v

Rescue
therapies




Personalized Hemodynamic Resuscitation Targeting Capillary Refill Time
in Early Septic Shock
The ANDROMEDA-SHOCK-2 Randomized Clinical Trial

1
1
Tier 1 . Tier 2
: Bedside cardiac
@ ! I d
CRT-PHR ! (225)
100% (720) :
CRT=3s |B) i (42) [ RVILV dysfunction + | ()
ifi
262/720 (36.3) i Spec 7;;‘"""“
PP < 40 mmHg CRT>3 PP 40 mmHg - (c)
P 45;) = i FR as(rg;;mom
(d) E (b)
(©) FR (09|  DAP ' [_l—l CRT<3s . . !
e o . N At 6H, normalization of CRT:
H Fluid boluses
1 No Fluids
: ) i) - 86 % CRT-PHR group
] “s)
1 0
() Fluid FR Negative & crr<3s |® | ®[ crress CRT>3s 62 A) ContrOI group
boluses No fluids 230127 (18.1) ! 53/98 (54.0) (159)
(316) (86) i
l i
1% CRT>3s ¢ () [ MAP Test CRT<3s |(b)
(224) : (62) 35/62 (56.5)
1
()| crTs3s i (15)
181/316 (57.2) !
TaTier2 - ()|  DOB Test CRT<3s |(b)
34.6% (249) v (43) 17/43 (39.5)
E (26)
1
! End of Protocol
1 CRT >3s
: (102)
i
I



JAMA

QUESTION Does a personalized hemodynamic resuscitation strategy targeting capillary refill time improve outcomes in patients
with early septic shock vs usual care?

CONCLUSION In patients with early septic shock, a personalized hemodynamic resuscitation protocol targeting capillary refill time (CRT-PHR)
was superior to usual care.

POPULATION INTERVENTION FINDINGS
| DI /1501 Patients randomized ™\ Total No. of wins
= — 1467 patients analyzed -
O O 7'\“‘;— —— =
831 Men 636 Women 120" 247 CRT-PHR Usual care
Adults 18 years or older CRT-PHR Usual care
with septic shock Underwent PHR targeted Treated according to local 1 3 1 1 3 1 1 1 2 787
at normalizing CRT over protocols or international (48.9%) (42.1%)
Mean age: 66 years a 6-hour period guidelines over a 6-hour period
LOCATIONS PRIMARY OUTCOME CRT-PHR was superior to usual care:
86 Hierarchical composite outcome: all-cause mortality, Win ratio, 1.16
Sites in duration of vital support, and length of hospital stay (95% Cl, 1.02 to 1.33; P = .04)
19 countries at 28 days as an overall win ratio

© AMA

The ANDROMEDA-SHOCK-2 Investigators. Personalized hemodynamic resuscitation targeting capillary refill time in early septic shock. JAMA.
Published online October 29, 2025. doi:10.1001/jama.2025.20402



Personalized Hemodynamic Resuscitation Targeting Capillary Refill Time
in Early Septic Shock
The ANDROMEDA-SHOCK-2 Randomized Clinical Trial

N

Age

<65 years 704
2 65 years 763
APACHE Il score

<25 1160
225 307
SOFA score

<10 937
210 527
Lactate

<4 812
24 653
CRT

s3 582
>3 878
Origin of septic shock
Abdominal 693
Respiratory 282
Urinary 282
Cutaneous 97
Bloodstream 66
Others 42
MV at randomization

No 765
Yes 702

Number of wins

CRT-PHR Usual Care

31534
37256

169145
9778

56142
18783

39621
26217

21164

4399
459
327

36955
28681

27682
30595

149372
8499

52518

13186

18905

18713
38641

24408
525
174

140

33813
23243
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Usual Care Better CRT-PHR Better

Win Ratio [95% C.1]

1.13[0.94-1.36]
1.19[0.99-1.43]

1.14[0.98-1.31]
1.15[0.85-1.58]

1.08[0.93 - 1.27]
1.48[1.17 - 1.86)

1.02[0.87-1.21]
1.39[1.13-1.70)

1.13[0.92-1.37]
1.19[1.01-1.42)

1.26[1.03-1.51)
1.16 [0.87 - 1.56)
0.94[0.70 - 1.26]
0.88 [0.49 - 1.54]
1.92[1.03-3.76]
0.53[0.21 -1.22]

1.08[0.92 - 1.28]
1.20 [0.98 - 1.45)

JAMA. doi:10.1001/jama.2025.20402



‘P'ersonalized Hemodynamic Resuscitation Targeting Capillary Refill Time
in Early Septic Shock
‘The ANDROMEDA-SHOCK-2 Randomized Clinical Trial

CRT-PHR group

Usual care group

Effect estimate

Outcome (n=720) (n=747) (95% CI) P value
Primary outcome through 28 d, total No.
of wins (%)
Hierarchical composite of death, duration 131131 (48.9) 112787 (42.1) SWR, 1.16 (1.02 to 1.33) .04
of vital support, and length of hospital stay®
Secondary outcomes
All-cause mortality within 28 d, No. (%) 191 (26.5) 199 (26.6) HR, 0.99 (0.81t0 1.21) 91
Vital support-free days within 28 d¢
Mean (SD) 16.5 (11.3) 15.4 (11.4) pOR, 1.28 (1.06 to 1.54) NA
Median (IQR) 23.0 (0 to 25.0) 22.0 (0 to 25.0)
Length of hospital stay up to day 28, d¢
Mean (SD) 15.3(9.0) 16.2 (9.4) MD, -0.85 (-1.80 t0 0.10) NA

Median (IQR)

13.0 (8.0 to 25.0)

15.0 (8.0 to 28.0)

JAMA. doi:10.1001/jama.2025.20402



Minimally Invasive Resuscitation

Septic shock patients
- No sedation

- Non invasive ventilation

- High-flow nasal cannula
- Delayed hemodialysis
- Green ICU




ESICM guidelines on circulatory shock
and hemodynamic monitoring 2025

Question 3.3. When and how should one monitor arterial
pressure in shock?

[fn:.‘;,r‘“g"f(;r-.;:'::\"r:. NS 5.5

36. Arterial pressure should be monitored in patients with shock.

Ungraded good practice statement/Ungraded evidence/Strong
agreement

37. Arterial pressure should be monitored with an arterial catheter in
shock that is not responsive to initial therapy and/or requiring vaso-
pressor infusion.

Ungraded good practice statement/Ungraded evidence/Strong
agreement

Monnet X. Intensive Care Med 2025



Deferring Arterial Catheterization in Critically Il Patients
with Shock

1010 Patients with Shock
Within 24 hours after admission to an ICU

Noninvasive-Strategy Group Invasive-Strategy Group
Automated brachial-cuff Arterial catheter insertion
monitoring N=504
N=506

54% septic shock

1010 Patients with Shock
Within 24 hours after admission to an ICU

Safety
criteria

Noninvasive-Strategy Group Invasive-Strategy Group

Automated brachial-cuff Arterial catheter insertion
monitoring N=504
N=506

14,7%

Muller G. N Engl J Med 2025;393:1875
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Deferring Arterial Catheterization in Critically Il Patients

with Shock

Death within 28 Days
Adjusted risk difference, <3.2 percentage points
(959 CI, ~8.9 to 2.5); P«0,006 for noninferiority

Arterial Catheter-Related =1 Day of Pain or Discomfort
Hematoma or Hemorrhage from Monitoring Device

100 -
.
§
=
& 604
=
(4]
34.3 36.9 g 40
€
v 204
é’ 8.2 13.1 9.0
ol 10  pumm | I —
Noninvasive Strategy Invasive Strategy Noninvasive Invasive Noninvasive  Invasive
Strategy Strategy Strategy Strategy

Muller G. N Engl J Med 2025;393:1875



Noninvasive Invasive

Risk Difference (95% Cl)

00 of deaths/tolal no percentage points
Septic shock 80/260 103/286 —e— 5.2 (-13.110 2.6)

Post-ressuscitation Shock 35754 24730 —— 3310110 220)
Other shock 21/91 23/93 —a—i— 1.7 (15210 11.9)
Hemorrhagic shock 17/37 9/24 F - i 8.4 (-15.7 to 32.6)
Cardiogenic shock 20/62 26/60 l—i—! -11.1 (-27.7 t0 5.8)
I Septic shock 106/260 128/286 l—-—c -4.0(-122104.2)
Post-ressuscitation shock 35/54 25/39 . 0.7 (-19.4 t0 20.9)
Other shock 28/91 27193 I—-l-:-—l 1.7 (-124 t0 15.9)
Hemorrhagic shock 21/37 11124 ' . i 10.9 (-14.2 to 36.0)
Cardiogenic shock 25/62 30/60 l————l—-—H -9.7 (27010 7.7)

I T T T
-40.0 -20.0 0.0 20.0 40.0

Vasopressor-free days median (IQR) Median Difference (95% Cl)
Septic shock 25.0(13.8-26.0) 24.0 (5.2-26.0) - 1.1(0.0t0 1.9)
POSL-TesSsSuSCItdtion SNocK .9 (V.U 20.U) JU VU0 0] T - 46‘”9'9"040‘0’—
Other shock 26.0(23.0-27.0) 250 (18.0-26.0) l—l—l 1.0(0.210 2.5)
Hemorrhagic shock 23.0 (0.0-26.0) 26.0 (8.2-27.0) + - -3.0 (-13.2t0 10.3)
Cardiogenic shock 25.0(6.0-26.8) 21.0(3.526.0) ! - i 4.0 (-1.31t09.5)
I 1 | I
10.0 5.0 0.0 -5.0 -10.0

-t o
- >

Favours noninvasive strategy Favours invasive strategy

Muller G. N Engl J Med 2025;393:1875



Peripheral Vasopressor Use in Early Sepsis-Induced Hypotension

CONCLUSIONS AND RELEVANCE:

In this prospective cohort study of the CLOVERS trial, peripheral
administration of vasopressors was common and was associated with low
complication rates.

These findings support the safety and feasibility of short-term peripheral

vasopressor use in early sepsis resuscitation.

2
)
7/

Munroe ES. JAMA Network Open. 2025;8(8):€2529148
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The Use of Artificial Intelligence in Sepsis



Optimal Vasopressin Initiation in Septic Shock
The OVISS Reinforcement Learning Study

Derivation cohort (n = 3608) Validation cohorts (n = 10 217) 232 hospitals
Overall
Clinician-
observed action
Patlents With 3 186 (3 1) R —— -y Environment - ------- )
vasopressin " ' |
started, No. (%) i
Norepinephrine 0.37 (0.17-0.69) Reinforcement '
dose, median . o § Learning
(IQR), ug/kg/min >
Time since shock 5 (1-14) Mrgen :
onset, median L % |
(IQR), h
SOFA score, 9(6-12)

median (IQR)?

Serum lactate, 3.6 (1.8-6.8)
median (IQR),

mmol/L Kalimouttou A, JAMA 2025; 333:1688




Survival Probability

Concordance
=== Non-Concordant

=== Concordant

Optimal Vasopressin Initiation in Septic Shock
The OVISS Reinforcement Learning Study

Estimated Survival Curve by Concordance with Robust Cls

Time from Inclusion (hours)

Overall
validation set
n=10,217
Outcome No of OR (95%CI)* E-
patient value
(%)
In-hospital 4147 0.81 (0.73-
Mortality 146
(41) 0.91)
Kidney 1923 0.47 (0.46-
Replacemen (19) 228
0.49)
t Therapy
Mechanical 5431 1.00 (0.96-
Ventilation :
(53) 1.04)

Kalimouttou A, JAMA 2025; 333:1688



OR for adjusted in-hospital mortality

(logarithmic scale)

Optimal Vasopressin Initiation in Septic Shock
The OVISS Reinforcement Learning Study

0.5 +

Standard error method
[]sandwich [ Standard

"+
Q»

Eal o M

0.3

Overall MIMIC-IV elCU-CRD

UPMC

Vasopressin initiated per the
reinforcement learning rule

Serum Norepinephrine MAP
lactate dose <65 mm Hg
>4 mmol/L >0.7 pg/kg/min 12h
after shock |

Vasopressin initiated per the
simple clinical rule

Kalimouttou A, JAMA 2025; 333:1688



Early vasopressin plus norepinephrine versus delayed or no vasopressin
in septic shock: A systematic review and meta-analysis

Isadora Mamede, MD **, Lucas Aréa, Giulia Carvalhal ¢, Rodrigo Bessa ¢,

Vasopressin Initiation Timing and In-Hospital
Mortality in Septic Shock: An Observational
Study of Large Public Databases

Critical Care Explorations

e ———
2025 « Vol 7 * Number 9« 1284

Vasopressin and its analogues in patients
with septic shock: holy Grail or unfulfilled
promise?  Lajoye et al. Critical Care (2025) 29:333
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Take home messages

. Sepsis and septic shock are a daily problem in ICU

Mortality of septic shock decreases but is still unacceptable
Treatment of septic shock should be less invasive
Treatment of septic shock is complex and should be personalized

Al will be the next helpful step in septic shock diagnosis and treatment

6. 2026 new Survival Sepsis Campain guidelines
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