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Statements of 2026 Sepsis Guidelines

Screening and early management 15

Infection 26

Hemodynamic management 23

Respiratory support 14

Additional and adjunctive therapies 21

Goals of care 8

Transitions of care 16

Long-term outcomes and recovery 6

Total 129





Fluid Resuscitation



Fluid Resuscitation

• Fluid types
• Crystalloids (balanced crystalloids vs. normal saline)

• Colloids (albumin, starches, gelatin)

• Blood components

• Fluid dosing
• Dose (fluid amount / infusion rate)

• Fluid responsiveness
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Concept of Fluid Stewardship

Malbrain. Intensive Care Med. 2022



Clinical Trials of Fluid Resuscitation

Initial phase Optimization phase

Fluid dosing strategy
Goal directed
Fixed dose
Protocolized

Liberal vs. Restrictive

Fluid type
Crystalloid (Saline vs 
balanced crystalloid) 
Colloid 

Crystalloid (Saline vs 
balanced crystalloid) 
Colloid 



Initial Resuscitation #10

30 mL/kg crystalloids (SSC 2016~)
vs. 

Other approaches 
- lower volume resuscitation
- individualized approach
- vasopressor first approach

ESICM 2025 guidelines
In adults with sepsis or septic shock 
who require fluid resuscitation for 
circulatory failure, we suggest 
administering up to 30 ml/kg of 
intravenous crystalloids in the initial 
phase.



Patient-level meta-analysis 
of the ProCESS, ARISE, and 

ProMISe trials



Timing of Vasopressor Initiation #11

Rationale for earlier vasopressor 
initiation:
• Faster restoration of BP
• Prevention of fluid overload

Concept of Stressed Volume



Liberal vs. Conservative Approach #48 

• Optimization phase 
(after 30 mL/kg initial 
resuscitation)

• Wide variability in the protocols



ESICM Guidelines about Optimization 
Phase Resuscitation

Should a liberal vs. restrictive strategy be 
used in the optimization phase of 
resuscitation of circulatory failure in 
critically ill patients with sepsis or septic 
shock?

In adults with sepsis or septic shock who 
need fluid resuscitation for circulatory 
failure, we cannot recommend for or 
against systematic restrictive or
liberal fluid administration 
(no recommendation; moderate level of 
evidence for no effect).

2025 ESICM Guidelines

Should an individualized approach vs a 
non-individualized approach be used for 
the optimization phase of resuscitation of 
circulatory failure in critically ill patients 
with sepsis or septic shock?

In adults with sepsis or septic shock who 
require fluid resuscitation for circulatory 
failure, we suggest using an individualized 
approach compared with a non-
individualized approach during the 
optimization phase 
(conditional recommendation, very low 
certainty of evidence).



Fluid Responsiveness #49
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Predicting “Fluid Responsiveness”

Monnet. Ann Intensive Care 2016



Fluid Challenge

Backer. Intensive Care Med 2022



Teboul. Am J Respir Crit Care Med 2019
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Decision Algorithm for Fluid Administration



Hernandez. Crit Care 2026



ANDROMEDA-SHOCK-2 Investigators. JAMA 2025



Fluid Type



Fluid Formulations

Human 

plasma

Colloids Crystalloids

25% 

albumin

5% 

albumin

0.9% 

NaCl

0.45% 

NaCl
Plasma-Lyte

Lactated 

Ringer’s

Osmolarity

(mOsm/L)
280-290 308 154 294 284

Na+

(mmol/L)
135-145 130-160 130-160 154 77 140 130

K+

(mmol/L)
4.5-5.0 5 4

Ca2+

(mmol/L)
2.2-2.6 0 2.7

Mg2+

(mmol/L)
0.8-1.0

Cl-

(mmol/L)
94-111 154 77 98 109

Buffering agent
(Bicarbonate precursors)

Acetate 27

Gluconate 23
Lactate 28

pH 7.35-7.45 6.4-7.4 6.4-7.4 5.5 7.4 6.5

Intravascular 

volume expansion
400% (?) 100% 25% 15% 25%

Balanced crystalloids



“Glycocalyx-friendly”
resuscitation strategy



Fluid Type (Crystalloid vs Colloid)  #43  # 45 

• Crystalloids v.s. colloids
• No clear benefit for colloids 

administration compared to 
crystalloid solutions.

• Crystalloids are inexpensive and 
widely available.

• Rationale for post large-volume-
crystalloids (ALBIOS trial) 
• higher blood pressure 

• higher static filling pressures 

• lower net fluid balance with 
albumin
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Albumin vs. Crystalloids (2024 ESICM Guideline)

Critically ill patients

Sepsis

Acute respiratory failure

Traumatic brain injury

Perioperative period

Cirrhosis



Fluid Type (Saline vs Balanced crystalloid)  #44

• Individual data meta-analysis 
(Lancet Respir Med. 2024)
• 34685 participants from 6 trials
• Small effect on mortality
• Small effect on new RRT

• Potential harms of normal 
saline:
• Hyperchloremic metabolic 

acidosis
• Renal vasoconstriction & AKI
• Increased cytokine secretion



Vasopressors



Drug
Receptor binding

Hemodynamic effects
α1 β1 β2 D

Norepinephrine (0.016-0.064 mg/mL D5W)

0.02-3 μg/kg/min ++++ ++ + - SVR↑↑  CO ↑/↔

Epinephrine (0.008-0.064 mg/mL N/S or D5W)

0.01-0.05 μg/kg/min ++ ++++ +++ - CO ↑↑ SVR ↔

0.05-2 μg/kg/min ++++ +++ + - SVR↑↑  CO ↑↑

Vasopressin (N/S or D5W)

0.01-0.04 U/min V1 receptor SVR↑

Dopamine (0.8-3.2 mg/mL N/S or D5W)

0.5-2 μg/kg/min - + - +++ CO ↑

5-10 μg/kg/min + +++ - ++ CO ↑↑ SVR↑

10-20 μg/kg/min +++ ++ - ++ SVR↑↑  CO ↑

Dobutamine (0.5-4 mg/mL N/S or D5W)

2.5-20 μg/kg/min + ++++ ++ - CO ↑↑ SVR↓

Milrinone (0.1-1 mg/mL N/S or D5W)

0.125-0.75 μg/kg/min Phosphodiesterase-3 inhibitor CO ↑ SVR↓



Vasopressors  #53  #55



Vasopressors  #56  (Vasopressin)

• For adults with septic shock 
on escalating doses of 
norepinephrine, we suggest 
adding vasopressin.

• Rationale:
• Adjunctive vasopressin vs 

norepinephrine monotherapy: 
• less atrial fibrillation

• more digital ischemia.

• Vasopressin initiation: median dose 
of 0.3 (IQR, 0.2-0.5) μg/kg/min of 
norepinephrine.   

2021 SSC Guidelines:

• Relative vasopressin deficiency.

• Catecholamine-sparing effect.

• Unlike most vasopressors, vasopressin is 
not titrated to response, but it is usually 
administered at a fixed dose of 0.03 
units/min for the treatment of septic 
shock.



Vasopressors #57 #58  (Epinephrine)

Norepinephrine → Vasopressin → Epinephrine Septic + Cardiogenic shock



Take-home Message

• Administer 30 mL/kg of IV crystalloids within the first 3 hours 
for sepsis-induced hypoperfusion or shock. 

• Fluid Choice: Prefer balanced crystalloids over 0.9% normal 
saline.

• Using dynamic measures to guide fluid resuscitation over 
physical examination.

• Norepinephrine remains the preferred initial vasopressor.  
Add vasopressin as a catecholamine-sparing agent if 
norepinephrine requirements escalate.



Thank You for Listening

syruan@ntu.edu.tw
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