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Content

• Sepsis management

• Antibiotic therapy in CAP and VAP

• Cognition-motor dissociation



Steroids in sepsis



ADRENAL trial APROCCHSS trial

D. Annane et al., N Engl J Med 2018;378:809-18  B. Venkatesh et al., N Engl J Med 2018;378:797-808

90-day mortality
H+F 43% vs. P 49.1%

(P=0.02)

90-day mortality
HCS 27.9% vs. P 28.8% 

(P=0.42)



• Individual patient-level data meta-analysis (IPMDA)

• 90-day all-cause mortality in HCS (n=4,258) vs. Placebo (n=3,624) 

R Pirracchio et al., NEJM Evid 2023; 2 (6)



• Bayesian network meta-analysis of 19 studies involving 95,841 patients

• Hydrocortisone plus fludrocortisone  vs. Placebo

• Primary outcome : short-term mortality (28 or 30-day) 

• Gastroduodenal bleeding, superinfection and hyperglycemia

PC Lai et al.,Crit Care Med 2024; 52:e193–e202

Septic shock

Hydrocortisone + Fludrocortisone
vs. Hydrocortisone alone
vs. Placebo  



PC Lai et al.,Crit Care Med 2024; 52:e193–e202

All patients



RCTs  

PC Lai et al.,Crit Care Med 2024; 52:e193–e202



RCTs administering an initial daily HCS 200mg

PC Lai et al.,Crit Care Med 2024; 52:e193–e202



Random effects (informative) rankogram

1 2 3 1 2 3 1 2 3

All RCTs RCTs (HCS 200 mg)

PC Lai et al.,Crit Care Med 2024; 52:e193–e202

The Surface Under the Cumulative Ranking curve Analysis (SUCRA) 
for HCS/FD, HCS alone and Placebo : 0.9469, 0.4542, and 0.0989



HyperglycemiaGI bleeding Superinfection

PC Lai et al.,Crit Care Med 2024; 52:e193–e202



Comparative analysis for short-term mortality

PC Lai et al.,Crit Care Med 2024; 52:e193–e202



Conclusion

Hydrocortisone + fludrocortisone vs. placebo 

(OR 0.79, 95% CrI 0.64-0.99, number needed to treat (NNT): 21 [12-500])



Limitation

• High-income countries

• Mechanical ventilation in over 90% of participants

: potential benefits for acute respiratory failure 



Hydrocortisone plus fludrocortisone for CAP-related septic shock

• CAP vs. non-CAP related septic shock

• Subgroup analysis of phase 3 RCT from Activated Protein C and Corticosteroids for 
Human Septic Shock (APROCCHSS) trial from 34 centres in France

• 7-day treatment with daily administration of IV hydrocortisone 50mg bolus q6h + a 
tablet of 50 µg of fludrocortisone via NG tube vs. Placebo

Heming N, et al., Lancet Respir Med. 2024;12:366-374 

CAP vs. non-CAP 
Septic shock





90-day survival

Heming N, et al., Lancet Respir Med. 2024;12:366-374 

CAP-related septic shock Non-CAP-related septic shock 



Corticosteroid effects across subgroups with 
or without CAP

A significant statistical heterogeneity in 90-day mortality 
(multiplicative interaction p=0.046)

Heming N, et al., Lancet Respir Med. 2024;12:366-374 



90-day all cause mortality with/without ARDS

With ARDS : OR 0.72 (95% CI: 0.53-0.98)
Without ARDS : OR 0.85 (95% CI: 0.61-1.20)

(p=0.45, multiplicative interaction, p=0.42 additive interaction) 





Adverse 
events

Heming N, et al., Lancet Respir Med. 2024;12:366-374 



Conclusion 

Heming N, et al., Lancet Respir Med. 2024;12:366-374 



Limitations

• Limited statistical power of the subgroup analysis

• Lack of stratified randomization by CAP status (baseline 
imbalances in treatment group)

• Overlap between ARDS and CAP



Fludrocortisone in septic shock

• Mineralocorticoid effect = Na+ retaining properties ?       

→ Hydrocortisone : fludrocortisone = 1:125

• Cortisol-induced Na+ retention not mediated by mineralocorticoid 
receptor but various receptors

• Mineralocorticoid synthesis lower in sepsis non-survivors →
reduction in endogenous mineralocorticoid responsiveness than 
glucocorticoid responsiveness in survival of septic shock

Bosch, Nicholas A, et al., Critical Care Medicine 2024; 52(4):p 678-682

Goodman & Gilman’s: The Pharmacological Basis of Therapeutics. 14th Edition

Whitworth JA et al., J Endocrinol Invest 1995; 18:586–591

Briegel J et al., Crit Care 2022; 26:343

→ 200mg vs. 6.25mg



Potential mechanisms of benefit from fludrocortisone in septic shock

Bosch, Nicholas A, et al., Critical Care Medicine 2024; 52(4):p 678-682 

Mineralocorticoid 
receptor (MR)



Issues to be considered

• What is the actual clinical effect of fludrocortisone ?

• Which effect plays a key role in enhancing survival rates?

• Which population is likely to benefit? 

• What biomarkers can distinguish between them?

• What is the appropriate dosage and mode of fludrocortisone administration?



• FluDReSS Trial 

• Phase II Study of fludrocortisone (153 patients)

• 3 different doses : 50, 100, and 200 μg/day

• Primary endpoint : time to shock resolution

• Safety outcomes

• Pharmacokinetic studies to assess absorption
J Walsham et al., Intensive Care Med (2024) 50:2050–2060



Cumulative incidence plot of shock resolution 

J Walsham et al., Intensive Care Med (2024) 50:2050–2060

No significant difference



Secondary outcomes

J Walsham et al., Intensive Care Med (2024) 50:2050–2060



Safety outcomes

J Walsham et al., Intensive Care Med (2024) 50:2050–2060



Fludrocortisone plasma levels

J Walsham et al., Intensive Care Med (2024) 50:2050–2060



Conclusion

Enteral fludrocortisone resulted in detectable plasma fludrocortisone 
concentrations in the majority of critically ill patients with septic shock, 
although they varied widely indicating differing absorption and 
bioavailability. 

It was not associated with shorter time to shock resolution.



Future studies

•Direct evidences 

•Dose and administration of fludrocortisone

→ A large-scaled RCT needed



Vasopressin initiation in septic shock



• Among 14,453 critically ill patients with septic shock 

• From 232 hospitals in 4 independent datasets

• Clinical, laboratory, and treatment variables grouped hourly for 120 h in the EHR

A. Kalimouttou, et al., JAMA. doi:10.1001/jama.2025.3046



Reward function of a reinforcement learning model 

• In-hospital mortality

• Mean arterial blood pressure

• SOFA score

• Norepinephrine dose

• Serum lactate



A. Kalimouttou, et al., JAMA. doi:10.1001/jama.2025.3046



A. Kalimouttou, et al., JAMA. doi:10.1001/jama.2025.3046

External validation set



Comparison of Clinician-Observed Administration of Vasopressin With 
Treatment Recommended by the Reinforcement Learning Rule

A. Kalimouttou, et al., JAMA. doi:10.1001/jama.2025.3046



Weighted importance sampling

A. Kalimouttou, et al., JAMA. doi:10.1001/jama.2025.3046



Risk-adjusted odds of in-hospital mortality

A. Kalimouttou, et al., JAMA. doi:10.1001/jama.2025.3046

Overall in-hospital 
mortality:

aOR 0.81 [robust 
95% CI, 0.73-0.91]



Conclusion

In adult patients with septic shock receiving norepinephrine, the use of 
vasopressin was variable. A reinforcement learning model developed 
and validated in several observational datasets recommended more 
frequent and earlier use of vasopressin than average care patterns and 
was associated with reduced mortality.



Restrictive fluid therapy in septic shock 



C. Ahlstedt et al., Intensive Care Med (2024) 50:678–686
T.S. Meuhoff, et al. N Engl J Med (2022) 386:2459-70

• Post hoc analysis of the CLASSIC trial

• Does a restrictive fluid strategy result in slower resolution of hyperlactatemia ?

• Restrictive: IV bolus fluid (250-500 ml of isotonic crystalloid) 
1) Severe hypoperfusion (≥ 4 mmol/L) 

2) MBP < 50 mmHg despite infusion of a vasopressor or an inotropic agent

3) Mottling beyond the edge of the kneecap (mottling score >2 on a scale of 0 to 5)

4) Urinary output < 0.1 ml/kg/h during the first 2 h after randomization

• Standard: SCCM guideline 

• Primary outcome: the time to resolution of hyperlactatemia
: first plasma lactate concentration <2 mmol/L within 72 h after randomization, irrespective of subsequent changes



Intravenous and total fluid volumes

C. Ahlstedt et al., Intensive Care Med (2024) 50:678–686



Plasma lactate concentrations Cumulative probability with 95% CI for the 
competing risk outcomes 

(discharge, or death)

C. Ahlstedt et al., Intensive Care Med (2024) 50:678–686



Why..

Hyperlactatemia

M. Legrand, et al., Intensive Care Med (2024) 50:728–730

Not pathognomonic for hypoperfusion



Lactatemia in human sepsis 

L. Gattinoni et al., Am J Respir Crit Care Med 200, 5, 582–589

• Not only impaired oxygen transport, but also impaired tissue 
oxygen use

• Early fluid resuscitation for impaired oxygen transport
• However, in case of impaired tissue oxygen use, may be ineffective

• Potential harm from serial measurements with excessive fluids or 
excess of vasopressors 



What we should use to guide fluid resuscitation?

• Peripheral perfusion-targeted resuscitation (capillary refill time)

• Integration of serum lactate with clinical phenotyping

• CRT-targeted resuscitation based on clinical hemodynamic phenotyping

The ANDROMEDA-SHOCK Randomized Clinical Trial

JAMA. 2019;321(7):654-664

Intensive Care Med 45:190–200

Simple Intensive Care Studies-I

the ANDROMEDA-SHOCK-2 randomized clinical trial study protocol 
Revista Brasileira de terapia intensiva 34:96–106



Antibiotic duration in management of VAP



Individualised short-course vs. usual long-course Tx

• From 2018 to 2022 : 461 patients 

• Thirty-nine ICUs from 6 hospitals in Nepal , Singapore & Thailand

• Low-income and middle-income countries

• Short-course : ≤ 7 days and as short as 3-5 days (n=232)

• Long-course : ≥ 8 days (n=229)

Yin Mo et al., Lancet Respir Med 2024; 12:399-408



Study design

• Fever resolution for 48 hours
• Hemodynamic stability 

Randomization

Short-course Usual long-course



Inclusion criteria : Clinically defined pneumonia

From CDC National Healthcare Safety Network (NHSN)



Exclusion criteria

1. SOFA score of more than 11 points 

2. Immunocompromised patients
- HIV with CD4 <200 cells/mm³

- Corticosteroids > 0·5 mg/kg per day for >30 days

- Chemotherapy in the past 3 months

- Solid organ or hematopoietic stem-cell transplant

- Other concurrent infections that required antibiotic treatment for longer than 7 days 
(excluding anti-tuberculosis treatment, antifungal medications, and antibiotics meant for chronic suppression of chronic 
infections or chronic obstructive lung disease)



Duration of antibiotics : 6 days [5-7] vs. 14 days [10-21]



Primary outcome 
: 60-day composite endpoint of death or pneumonia recurrence

Yin Mo et al., Lancet Respir Med 2024; 12:399-408



No difference
in primary outcome



Lower duration and lower antibiotic side effects



Conclusion



Prophylactic antibiotics in VAP



C Dahyot-Fizelier et al. Lancet Respir Med (2024) 12:375-85

• Comatose adults patients (GCS ≤ 12) stratified to GCS < 8 or ≥ 8 (d/t VAP risk)

• Inclusion: predicted to require MV for more than 48 h after head trauma, stroke and subarachnoid 
hemorrhage

• Exclusion : coma d/t tumor, infectious disease or cardiac arrest

• Randomization within 12 h after tracheal intubation and within 48 h after hospital admission to 
start antibiotics promptly enough to prevent early VAP

• Intervention: A single 30-min IV ceftriaxone 2g or saline (placebo)

• Primary outcome : proportion of patients developing early VAP from 2nd to 7th day of MV

• Ceftriaxone (N=162) vs. Placebo (n=157)



Cumulative incidence of early and all cased of VAP

Early VAP ↓ 
Ceftriaxone HR 0.60 (95% CI 0.38-0.95)

VAP during 28 days ↓
Ceftriaxone HR 0.62 (95% CI 0.42-0.98) (p=0.03)



Adverse events during follow-up durationPrimary and secondary outcomes



Conclusion

• The study finding provide evidence of the efficacy of an early, single 
dose of ceftriaxone to prevent early VAP in patients with severe brain 
injury.

• The simple measurement was also associated with decreased 
antibiotics and ventilation exposure and mortality at day 28 as well as 
decreased ICU and hospital exposure at day 60 without safety 
concerns.



Cognitive Motor Dissociation 
: convert consciousness in critical care 



Y.G. Bodien et al., N Engl J Med 2024;391:598-608

• Prospective multi-center cohort study

• Clinical, behavioral, and task-based fMRI and EEG 
data

• Assessing response to commands on task-based 
fMRI or EEG in participants without/with an 
observable response to verbal commands 



Y.G. Bodien et al., N Engl J Med 2024;391:598-608

Without observable response to 
commands

With observable response to 
commandsClinical characterisitcs





Testing for covert consciousness in the ICU using EEG at the bedside. 

J Claassen et al., Intensive Care Med (2025) 51:173–176



MJ Young et al., Neurocrit Care (2024) 40:865–878

Precision 
medicine 
for assessment 
of disorder of 
consciousness



Summary

• Hydrocortisone and fludrocortisone in septic shock

• Effect difference according to CAP vs. non-CAP 

• Vasopressin initiation timing

• Restrictive fluid strategy and lactate clearance

• Short-term antibiotic duration in VAP

• Prophylactic antibiotics in VAP

• Concern about convert consciousness in ICU patients



Thank you for your attention.
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