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New definitions (Sepsis-3) 

 Sepsis 

 life-threatening organ dysfunction 

 caused by dysregulated host response to infection 

 

 Septic shock 

 subset of sepsis 

 with circulatory and cellular/metabolic dysfunction 

associated with a higher risk of mortality 

(JAMA.2016;315(8):801-810) 



Sepsis 

 Primary cause of death from infection  

 especially if not recognized and treated promptly 

 its recognition mandates urgent attention 

 

 What differentiates sepsis from infection 

 aberrant or dysregulated host response 

 presence of organ dysfunction 

(JAMA.2016;315(8):801-810) 



Host response to infection 

(N Engl J Med 2013; 369:840-851) 



Sepsis-induced organ dysfunction 

(N Engl J Med 2013; 369:840-851) 



Sepsis 

 Sepsis-induced organ dysfunction 

 should be considered in any patient presenting 

with infection 

 conversely, unrecognized infection may be the 

cause of new-onset organ dysfunction 

 any unexplained organ dysfunction should raise 

the possibility of underlying infection 

(JAMA.2016;315(8):801-810) 



Sepsis 

 Sepsis-induced organ dysfunction 

 identified as acute change in total SOFA score ≥ 2 

consequent to infection 

 SOFA score ≥ 2 

 reflects an overall mortality risk of approximately 10% 

in a general hospital population with suspected infection 

 2~25-fold increased risk of dying compared with 

patients with a SOFA score < 2 

(JAMA.2016;315(8):801-810) 



SOFA score 

(JAMA.2016;315(8):801-810) 



Sepsis : clinical criteria 



qSOFA score 

 Quick SOFA score 

 simple bedside criteria 

 to identify adult patients with suspected infection who 

are likely to have poor outcomes 

 respiratory rate ≥ 22/min 

 altered mentation 

 systolic blood pressure ≤ 100mmHg 

(JAMA.2016;315(8):801-810) 



qSOFA score 



qSOFA score 

 Quick SOFA score 

 does not define sepsis 

 does not require laboratory tests 

 can be assessed quickly and repeatedly 

 altered mentation vs GCS score < 15 

 reduce the measurement burden 

 predictive validity was unchanged (p = .55) 

 

(JAMA.2016;315(8):801-810) 



Septic shock 

 Definition 

 sepsis with circulatory and cellular/metabolic 

dysfunction 

 shock secondary to systemic inflammatory 

response to infection 

 Clinical criteria 

 vasopressor needed to elevate MAP ≥ 65 mmHg 

 lactate > 2 mmol/L (18 mg/dL) 

 despite adequate fluid resuscitation 

(JAMA.2016;315(8):801-810) 



Sepsis and septic shock 

(JAMA.2016;315(8):801-810) 



Surviving Sepsis Campaign 

(Intensive Care Med (2017) 43:304–377) 



Hour-1 bundle 

(Crit Care Med. 2018 Jun;46(6):997-1000) 



Lactate : predictor of mortality 

(Intensive Care Med (2007) 33:970–977) 

1,177 patients with primary diagnosis of infection and serum lactate 

 

Lactate levels were divided into low (0–2 mmol/L), intermediate (2.1–3.9 

mmol/L), and high (>4.0 mmol/L) 

 

A lactate level of 4 mmol/L or more was found to be highly specific 

(89%–99%) for predicting the acute phase of death and in-hospital death 



Lactate clearance 

(J Trauma. 1993 Oct;35(4):584-8) 

76 patients with trauma and hemorrhagic shock  

 

No death when lactate levels returned to normal within 24 hours 

 

86% of patients died when lactate levels remained after 48 hours 



ICU care 

 Cardiovascular management 

 Mechanical ventilation 

 Fluid management 

 Renal replacement 

 Nutrition 

 Metabolic, Endocrine, Neurologic problems 

 Rehabilitation, etc… 

 

 



Cardiopulmonary function 

 Heart 

 Pumping blood to the organs and tissues  

 Delivery of nutrients and oxygen in blood to the 

organs and tissues  

 

 Lung  

 Gas exchange : O2 ↔ CO2  

 Delivery of oxygen from the lungs to the blood 

 



Priority 

Oxygen 



ICU care 

Pressure 

Oxygen 

Volume 



Shock 

 Oxygen supply < Oxygen demand 

 Tissue perfusion is not adequate for the tissues’ 

metabolic requirements  

 Type : cardiogenic, hypovolemic, septic… 

 Key mechanism of septic shock 

 tissue hypoperfusion (tissue hypoxia) 

 ↓ perfusion pressure d/t vasodilation 

 microvascular thrombosis 

 

 

 



Oxygen kinetics 

(Critical Care Physiology, Robert H. Bartlett, p2) 



VO2 and DO2 

(Critical Care Physiology, Robert H. Bartlett, p16) 



VO2 and DO2 

(Critical Care Physiology, Robert H. Bartlett, p17) 



Lactate 

 The result of inadequate oxygen delivery 

 slows mitochondrial metabolism → pyruvate is converted 

to lactate → anaerobic metabolism  

 



Lactate 

(Intensive Care Medicine, vol. 30, no. 11, pp. 1990–1996, 2004) 



Blood pressure 

 Intraventricular BP 

 Ejection of blood (Stroke volume) 

 Systemic arterial BP 

 Blood flow to tissues (Tissue perfusion) 

 Capillary hydrostatic pressure 

 Filtration (Tissue fluid formation) 

 Systemic venous BP 

 Blood flow back to the heart (venous return) 

 



Tissue perfusion 



Arterial blood pressure 

 Mean arterial pressure (MAP) 

 driving pressure of tissue perfusion 

 tissue perfusion becomes linearly dependent on MAP 

 indicator of peripheral tissue perfusion 

 

 

(Surviving Sepsis Campaign : 2016) 



MAP - Rationale 

(Crit Care Med 2000; 28:2729–2732) 



MAP - Rationale 

(N Engl J Med 2014; 370:1583–1593) 

 Only one multicenter trial 

 Norepinephrine dose titration to achieve a MAP of 65 mmHg vs 85 mmHg 

 No significant difference in mortality at 28 days or 90 days 

 Targeting a MAP of 85 mm Hg 

 resulted in a significantly higher risk of arrhythmias  

 subgroup of patients with previously diagnosed chronic hypertension 

had reduced need for RRT 

 



Arterial blood pressure 

 Optimal MAP: should be individualized 

 higher in patients with atherosclerosis and/or 

previous hypertension than in young patients 

without cardiovascular comorbidity 

 according to serum lactate monitoring 

 balance between DO2 and VO2 





Antimicrobial therapy 

 IV antimicrobials 

 should be initiated ASAP after recognition and 
within one hour for both sepsis and septic shock  

 

 Empiric broad-spectrum therapy 

 for patients presenting with sepsis or septic shock 
to cover all likely pathogens 

 should be narrowed once pathogen identification 
and sensitivities are established 

(Crit Care Med. 2018 Jun;46(6):997-1000) 



Antimicrobial therapy 

 Empiric combination therapy 

 using at least two antibiotics of different classes 

 aimed at the most likely bacterial pathogen (s) for 

the initial management of septic shock 

 should not be routinely used for ongoing treatment 

of most other serious infections 

 de-escalation with discontinuation of combination 

therapy within the first few days 

(Crit Care Med. 2018 Jun;46(6):997-1000) 



Antimicrobial therapy 

 Treatment duration  

 7~10 days is adequate 

 for most serious infections ass. with sepsis & septic shock 

 longer courses 

 slow clinical response, undrainable foci of infection, 
bacteremia with S. aureus, fungal & viral infections, 
immunologic deficiencies (neutropenia) 

 shorter courses 

 rapid clinical resolution following effective source control 
(i.e., intra-abdominal or urinary sepsis) 

(Crit Care Med. 2018 Jun;46(6):997-1000) 



Antimicrobial therapy 

 Procalcitonin 

 can be used to support shortening the duration of 

antimicrobial therapy in sepsis patients 

 can be used to support the discontinuation of empiric 

antibiotics 

 procalcitonin & all other biomarkers can provide only 

supportive & supplemental data to clinical assessment 

 decisions on initiating, altering, discontinuing antimicrobial 

therapy should never be made solely on the basis of changes 

in any biomarker, including procalcitonin 

(Crit Care Med. 2018 Jun;46(6):997-1000) 



Antibiotics : pulmonary 

(Clin Infect Dis 2007;44:S27-72) 

Infection Regimens 

CAP β-lactam1 + azithromycin 

β-lactam1 + respiratory fluoroquinolone2 

HAP Anti-pseudomonal β-lactam3 

+ aminoglycoside4 or anti-pseudomonal fluoroquinolone5 

+ vancomycin or linezolid 

1 ceftriaxone, cefotaxime, ampicillin/sulbactam 

2 levofloxacin, moxifloxacin 

3 piperacillin/tazobactam, cefepime, meropenem, imipenem, doripenem 

4 gentamicin, tobramycin, amikacin 

5 levofloxacin, ciprofloxacin 



Antibiotics : CRBSI 

(Clin Infect Dis 2009;49:1-45) 

Infection Regimens 

CRBSI vancomycin or daptomycin1 

+ anti-pseudomonal β-lactam2,3 

+/−  aminoglycoside4 

Fungemia risk factors + fluconazole or echinocandin5 

1 if high rates of vancomycin MIC ≥ 2 μg/mL 

2 piperacillin/tazobactam, cefepime 

3 meropenem, imipenem, doripenem 

4 gentamicin, tobramycin, amikacin 

5 caspofungin, micafungin, anidulafungin 



Antibiotics : urinary 

(Int J Urol 2013; Epub) 

Infection Regimens 

Urosepsis 3rd generation cephalosporin1  

+/−  aminoglycoside2 or fluoroquinolone3 

Urological interventions or 

MDR risk factors 

Anti-pseudomonal β-lactam4,5 

1 ceftriaxone, cefotaxime 

2 gentamicin, tobramycin, amikacin 

3 levofloxacin, ciprofloxacin 

4 piperacillin/tazobactam, cefepime 

5 meropenem, imipenem, doripenem 



Antibiotics : unknown 

(Clin Infect Dis 2009;48:503-35) 

Infection Regimens 

Unknown anti-pseudomonal β-lactam1,2 

+ aminoglycoside or anti-pseudomonal fluoroquinolone3 

+ vancomycin 

Fungemia risk factors + fluconazole or echinocandin4 

1 piperacillin/tazobactam, cefepime 

2 meropenem, imipenem, doripenem 

3 levofloxacin, ciprofloxacin 

4 caspofungin, micafungin, anidulafungin 



Summary 

 Key mechanism : tissue hypoperfusion 

 Measure lactate level 

 Maintain MAP ≥ 65mmHg 

 IV antimicrobials : initiate ASAP 

 Normalization of lactate 

 Guidelines are not perfect 

 it will never replace clinical decision-making by expert 

 

 

 

 



Thank you for your attention ! 


