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Why ‘First Hour” Matters?

Crit Care Med 2006
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Change ≥ 2
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The Third International Consensus Definitions for Sepsis and Septic Shock [SEPSIS-III] - 2016



Lactate Facts

• Associated with intracellular metabolism

• End-product of anaerobic glycolysis


• Serum lactate >> L-type Lactate

• Healthy adult: lactate production  

~ 1500 mmol/day

• As long as normal rate of metabolism by 

liver and kidney, plasma concentration 
remain within approximate 0.5-1.5 mmol/L


• Hyperlactatemia, if sufficiently severe  
(> 5 mmol/L) associated with acidosis
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Infectious Control



Infectious Control

Crit Care 27, 322 (2023)

Risk factors for MRSA Infection 
- Prolonged hospitalization

- Intensive care unit admission

- Hemodialysis

- Indwelling lines and catheters

Risk factors for MDR organisms 
- Previous broad spectrum antimicrobial 

in  90 days

- Current hospitalisation more than 5 days

- High frequency of antibiotic resistance in 

community or hospital unit

- Immunosuppresive therapy

- Colonization of MDR pathogens



**Diagnosis**

Antimicrobial Source Control

Specific 
Treatment

Supportive 
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Infectious control

Restore  
organ perfusion

Target: 
1. MAP ≥ 65 mmHg 
2. Tissue perfusion



Fluid Vasopressor Others

**Diagnosis**

Antimicrobial Source Control

Specific 
Treatment

Supportive 
Treatment

Infectious control



Pathophysiology

N Engl J Med 2013;369:840-51



Management
Goal: Restore Organ Perfusion



Fluid Management Phases

Intensive Care Med (2022) 48:1781–1786



Fluid Management Phases

Intensive Care Med (2022) 48:1781–1786



Fluid responsiveness over time in patients with septic shock
JAMA 2019;321:654-64

0H           2H           4H           6H          8H

Fluid responsiveness 



Choice of Resuscitation Fluids

Intensive Care Med (2024) 50:813–831 

Albumin: believed to be more effectively retained within intravascular space  
Fact: Ratio of albumin volume to saline volume 1:1.2 -1:1.6



Choice of Resuscitation Fluids

Intensive Care Med (2024) 50:813–831 

Albumin: believed to be more effectively retained within intravascular space  
Fact: Ratio of albumin volume to saline volume 1:1.2 -1:1.6

Suggest using Crystalloids rather than Albumin 
for volume expansion in adult with critically ill patients with sepsis!

No different in mortality

No different in renal replacement therapy rate


No different in duration of MV, ICU LOS, or hospital LOS

Higher cost of albumin


Limited availability of albumin 

Risk of allergic reaction for albumin



Choice of Resuscitation Fluids



Choice of Resuscitation Fluids

Am J Respir Crit Care Med Vol 195, Iss 10, pp 1362–1372, May 15, 2017

Balanced crystalloids is considered in 
patient with 

• Require large volumes of resuscitation

• Hyperchloremia or metabolic acidosis

Isotonic saline should be considered in 
patient with

•  Hypochloremia or metabolic alkalosis



Volume of Resuscitation Fluids

• No evidence from RCTs to support or discourage 
administration of 30 ml/kg crystalloids as initial resuscitation


• Most trial required at least 1 L of fluid as an inclusion criteria

• Fluid responsiveness assessment is considered before  

administering more crystalloids in initial resuscitation


• Clinical characteristic*** 
• Origin of sepsis (e.g., lung, abdomen)

• Cardiovascular comorbidities

• Presence or absence of fluid loss

Intensive Care Med (2025) 51:461–477 



Crit Care 27, 322 (2023)

Start dose: NE 0.05 mcg/kg/min

Vasoactive Drug



Tissue Perfusion Evaluation

Mental status? 
Dyspnea? 

Chest pain? 
Skin perfusion?

Urine output monitoring
Serum Lactate 

Serum Creatinine 

Echocardiography 
Lung US 
IVC US



After the First Hour 
Management 



Refractory Shock

Chest 2018; 154(2):416-426
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Diagnostic Test 
- CBC, coagulogram 
- Imaging to identify bleeding site

Management 
- Fluid administration 
- Transfusion

Diagnostic Test 
- EKG 
- Echocardiogram 

Management 
- Consider inotrope

Diagnostic Test 
- CXR 
- Echocardiogram 

Management 
- Correct underlying cause

Diagnostic Test 
- Blood gas analysis 
- Ionized calcium 

Management 
- Discontinue offending drug 
- Correct underlying cause 
- Increase vasopressor 
- Consider steroid

Refractory Shock



Optimization Phase of Resuscitation

Caution: Risk of fluid accumulation and overload!

Key:

✅ Achieved macrocirculation

❌ Tissue perfusion



Challenge?
H 0


Resuscitation H 1 H 6 H 24

Crystalloid 1500 ml Crystalloid 100 ml/hr Crystalloid 100 ml/hr

(600 ml)

Crystalloid 100 ml/hr

(2400 ml)

Norepinephrine  
titrate to 20 ml/hr 
(0.4 mcg/kg/min)

Norepinephrine

20 ml/hr

Norepinephrine  
10-20 ml/hr


(120 ml)

Norepinephrine

~10 ml/hr

(240 ml)

ATB: 100 ml Feed 300 ml 

x 4 feeds Feed 300 ml Feed 


(1200 ml)

~ 1700 ml 420 ml 
(~ 2120)

1100 
(~ 3220) ~ 5000



Fluid During ICU Stay
Resuscitation 

6.5% Nutrition 
33%

Maintenance 
24.7%

Fluid creep 
32.6%

Intensive Care Med (2018) 44:409–417 



Fluid Overload Syndrome

https://doi.org/10.1007/978-3-031-42205-8_25



Focusing the  
‘First Hour’Bundle

✅ Improved survival


✅ Preventing progression


✅ Early intervention


