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Sepsis is life-threatening organ 
dysfunction caused by a dysregulated host 

response to infection 

Singer M, Deutschman CS, Seymour CW, et al: The third international consensus definitions for sepsis and 
septic shock (Sepsis-3). JAMA 2016; 315:801–810 

 



Septic shock 

Septic shock should be defined as a subset of sepsis in which 
particularly profound circulatory, cellular, and metabolic abnormalities 
are associated with a greater risk of mortality than with sepsis alone.  

Patients with septic shock can be clinically identified by a vasopressor requirement to 
maintain a mean arterial pressure of 65 mm Hg or greater and serum lactate level 
greater than 2 mmol/L (>18 mg/dL) in the absence of hypovolemia. 

Sepsis-3 AMA. 2016;315(8):801-810. doi:10.1001/jama.2016.0287 



Sepsis and septic shock are major 
healthcare problems, impacting 
millions of people around the world 
each year and killing between one in 
three and one in six of those it 
affects 



Pathophysiology 

The self reinforcing pathophysiologic processes 

involved in sepsis. 

 Endothelial injury results in activation of 

monocytes and granulocytes, endothelial barrier 

breakdown, immunothrombosis, and disseminated 

intravascular coagulation.  
DAMPs= damage associated  

molecular patterns; IL= interleukin; TLR3= Toll-like receptor 3; 

TNF-4=tumor necrosis factor 4 

BMJ 2016; 353 doi: https://doi.org/10.1136/bmj.i1585 



Pathogens 

Bacteria have been shown to be the 
predominant pathogen of sepsis among 

patients with pathogens detected. 

Sepsis caused by viruses is underdiagnosed 
worldwide 

The incidence of fungal sepsis has increased 
over the past decade, but remains lower than 

bacterial sepsis 



https://www.cdc.gov/vitalsigns/sepsis/index.html 



Patient groups at higher risk of developing sepsis 

  

Certain groups of people are more susceptible to developing sepsis: 

✔ the very young (under 1 year) and older people (over 75 years) or people who are very frail 

 
⮚ people who have impaired immune systems because of illness or drugs, including: 

⮚ people being treated for cancer with chemotherapy  
⮚ people who have impaired immune function (for example, people with diabetes, people who have had a 

splenectomy, or people with sickle cell disease) 
⮚ people taking long-term steroids 
⮚ people taking immunosuppressant drugs to treat non-malignant disorders such as rheumatoid arthritis 
 

⮚ people who have had surgery, or other invasive procedures, in the past 6 weeks 
 

⮚ people with any breach of skin integrity (for example, cuts, burns, blisters or skin infections) 
 

⮚ people who misuse drugs intravenously 
 

⮚ people with indwelling lines or catheters. 
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management of severe 

sepsis and septic shock 
2004 



Screening for Patients With Sepsis and Septic 

Shock 

For hospitals and health systems, we recommend using a performance 
improvement program for sepsis, including sepsis screening for acutely ill, high-
risk patients and standard operating procedures for treatment.  

systemic inflammatory 
response syndrome (SIRS) 

criteria 

vital signs 

signs of infection 

quick Sequential Organ 
Failure Score (qSOFA) or 
Sequential Organ Failure 

Assessment (SOFA) 
criteria 

National Early Warning 
Score (NEWS) or 

Modified Early Warning 
Score (MEWS) . 

Strong recommendation, moderate quality of evidence for screening. Strong 

recommendation, very low-quality evidence for standard operating procedures 

 



Screening  
Standard operating procedures for Sepsis, initially specified as Early Goal Directed Therapy have 

evolved to 

“usual care” which includes a standard approach with components of the sepsis 

bundle 

 

  

 

Strong recommendation, moderate quality of evidence for screening. Strong 

recommendation, very low-quality evidence for standard operating procedures 

 

early 
identification 

lactate 

cultures 

 antibiotics 
fluids 



We recommend against using qSOFA compared with SIRS, NEWS, or 
MEWS as a single screening tool for sepsis or septic shock. 
 

Strong recommendation, moderate-quality evidence. 

 



qSOFA 

a Glasgow Coma Score < 15, 

a respiratory rate ≥ 22 breaths/min and  

a systolic blood pressure ≤ 100 mm Hg.  

uses three variables to predict death and prolonged ICU stay in 
patients with known or suspected sepsis:  

When any two of these variables are present simultaneously, the patient is considered qSOFA positive 



SIRS (Systemic Inflammatory Response Syndrome) 

 

✔Two or more of: 

✔Temperature >38°C or <36°C 

✔Heart rate >90/min 

✔Respiratory rate >20/min or PaCO2 <32 mm Hg (4.3 kPa) 

✔White blood cell count >12 000/mm3 or <4000/mm3 or >10% immature bands 

 

 

Bone  RC, Balk  RA, Cerra  FB,  et al.  American College of Chest Physicians/Society of Critical Care Medicine Consensus Conference: definitions for sepsis and organ 

failure and guidelines for the use of innovative therapies in sepsis.  Crit Care Med. 1992;20(6):864-874. 





MEWS 





NEWS 2 
 



 

 
Signs of altered tissue perfusion 

visualized through the three “windows” 

of the body: 

 

 

Intensive Care Med (2014) 40:1795 

The peripheral window (skin)  

the renal window  

the neurologic window 



Sepsis and septic shock are medical 

emergencies, 

and we recommend that treatment and 

resuscitation begin immediately. 
Best practice statement 
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For adults suspected of having sepsis, we 
suggest measuring blood lactate. 

Lactate alone is neither sensitive 

nor specific enough to rule-in or 

rule-out the diagnosis on its own. 



 

⮚     For patients with sepsis induced 
hypoperfusion or septic shock we 
suggest that at least 30 mL/kg of 
IV crystalloid fluid should be given 
within the first 3 hours of 
resuscitation. 

Weak recommendation, very low-quality evidence. 



Dynamic Measures 

⮚   For adults with sepsis or septic shock, we suggest using dynamic 
measures to guide fluid resuscitation over physical examination or 
static parameters alone. 

 
stroke volume (SV) 

stroke volume variation 
(SVV) 

pulse pressure variation 
(PPV) 

echocardiography 

include response to a passive 
leg raise or a fluid bolus, using  

Weak recommendation, very low quality evidence. 



The Frank-Starling Mechanism 

 

The ability of the heart to change 

its force of contraction and 

therefore stroke volume in 

response to changes in venous 

return is called The Frank-Starling 
Mechanism 



Stroke Volume  

CO = SV x HR 

SV = EDV - ESV 

LVEF = SV/EDV 



Stroke volume variation 

(SVV), Pulse pressure 

variation (PPV) 
PPV as well as SVV are calculated 

from the minimum and maximum 

of pulse pressure (PPV) or stroke 

volume (SVV) during a respiratory 

cycle. 



decrease 
serum 

lactate in 
patients 

with 
elevated 
lactate 
level,  

over not using 
serum lactate. 

Resuscitation 

Weak recommendation, low-quality evidence. 

For patients with sepsis or septic shock, we suggest guiding 
resuscitation to  



Resuscitation 
 

► During acute resuscitation, serum lactate level should be interpreted 

considering the clinical context and other causes of elevated 

lactate. 

 



Etiology of lactic acidosis Increased lactate production 

Increased pyruvate production 

Enzymatic defects in glycogenolysis or gluconeogenesis 
(as with type 1 glycogen storage disease) 

Respiratory alkalosis, including salicylate intoxication 

Pheochromocytoma 

Beta-agonists  

Sepsis  

Impaired pyruvate utilization 

Decreased activity of pyruvate dehydrogenase or pyruvate 
carboxylase 

• Congenital 

• Possibly a role in diabetes mellitus, Reye syndrome 

Altered redox state favoring pyruvate conversion to 
lactate 

Enhanced metabolic rate 

• Grand mal seizure 

• Severe exercise 

• Hypothermic shivering 

• Severe asthma 

Decreased oxygen delivery 

• Shock 

• Cardiac arrest 

• Acute pulmonary edema 

• Carbon monoxide poisoning 

• Severe hypoxemia (PO2 <25 to 30 mmHg) 

• Pheochromocytoma 

 

Reduced oxygen utilization 

• Cyanide intoxication (decreased oxidative 

metabolism), which may result from cyanide 

poisoning or, during a fire, from smoke inhalation 

of vapors derived from the thermal decomposition 

of nitrogen-containing materials such as wool, 

silk, and polyurethane 

• Drug-induced mitochondrial dysfunction due to 

zidovudine or stavudine 

• Sepsis 

D-lactic acidosis 

Primary decrease in lactate utilization 

Hypoperfusion and marked acidemia 

Alcoholism 

Liver disease 

Mechanism uncertain 

Malignancy 

Diabetes mellitus, including metformin in the 

absence of tissue hypoxia 

Acquired immunodeficiency syndrome 

Hypoglycemia 

Idiopathic 



For adults with septic shock, we 
suggest using capillary refill time to 
guide resuscitation as an adjunct to 
other measures of perfusion. 

Weak recommendation, low-quality evidence. 

Resuscitation 
 



MEAN ARTERIAL PRESSURE 

 

For adults with septic shock on vasopressors, 

we recommendan initial target mean arterial pressure (MAP) of 

65 mm Hg 

over higher MAP targets. 

Strong, moderate-quality evidence 

 

Resuscitation 
 



crystalloids as first-line fluid 

no starches 

no gelatin 

albumin in patients who 
received large volumes 

of crystalloids. 

Balanced crystalloids 
instead of N/S 

Resuscitation 
 

Strong, moderate-quality evidence 

Weak, low quality of evidence 

Strong, high-quality evidence 

Weak, moderate-quality evidence 

Weak, moderate-quality evidence 



Resuscitation 
 



 vasopressors 

Angioten
sin II.  Very 

low-quality 
evidence 

Selepressin
.  Low quality of 

evidence 

Epinephrine.  
Low quality of evidence 

Vasopressin.  
Moderate-quality 
evidence 

Dopa
mine.  
High-quality evidence 

Vasopressors 
 

For adults with septic shock, we recommend using Νorepinephrine as the first-line agent 
over other vasopressors. 

STRONG  



Νorepinephrine as the first-line agent over other vasopressors. 

Consider invasive monitoring of arterial blood pressure  

Consider adding vasopressin instead of escalating the dose of 
norepinephrine 

Consider adding epinephrine. 

initial target mean arterial pressure (MAP) of 65 mm Hg over higher 
MAP targets. 

Consider starting vasopressors peripherally to restore mean arterial pressure 
rather than delaying initiation until a central venous access is secured.  

 
Vasoactive Agent Management 

 

Weak 

Strong 

If central line is not yet available 

If MAP is still inadequate despite low-to-moderate dose norepinephrine  

Inadequate mean arterial pressure levels despite norepinephrine and vasopressin,  



For adults with septic 
shock, we suggest 
against using 
terlipressin. 

Weak, low quality of evidence 

Vasopressors 
 



For adults with septic shock and cardiac 
dysfunction with persistent hypoperfusion 

despite adequate volume status and arterial 
blood pressure 

adding 
dobutamine to 
norepinephrine 

consider using 
epinephrine 

alone 

Vasopressors 
 

we suggest against using levosimendan. 

Weak, low quality of evidence 

OR 

Weak, low quality of evidence 



 

 

For adults with possible septic shock 
or a high likelihood for sepsis, we 
recommend administering 
antimicrobials immediately, ideally 
within 1 hr of recognition. 

INFECTION 



INFECTION 



For adults with suspected sepsis or septic shock but unconfirmed infection, 
we recommend continuously re-evaluating and searching for alternative 

diagnoses and discontinuing empiric antimicrobials if an alternative cause of 
illness is demonstrated or strongly suspected 

For adults with possible sepsis without shock, we recommend rapid assessment of 
the likelihood of infectious versus noninfectious causes of acute illness. 

INFECTION 



•    empiric antimicrobials with MRSA 
 high risk of MRSA 

 
•   two antimicrobials with gram-negative  

coverage for empiric treatment 

high risk for multidrug 
resistant 

(MDR)organisms 

•    empiric antifungal therapy High risk of fungal 
infection, we suggest 

using 

INFECTION 



For adults with sepsis or septic 
shock, we suggest using prolonged 
infusion of beta-lactams for 
maintenance (after an initial bolus) 
over conventional bolus infusion. 

INFECTION 

Weak, moderate-quality evidence 



Best practice statement 

INFECTION 

For adults with 
sepsis or septic 

shock, 

optimising dosing strategies 
of antimicrobials based on 
accepted pharmacokinetic/ 
pharmacodynamic (PK/PD) 
principles and specific drug 

properties. 

rapidly identifying or 
excluding a specific 

anatomical diagnosis of 
infection that requires 

emergent source control 
and implementing any 
required source control 
intervention as soon as 

medically and logistically 
practical. 

prompt removal of 
intravascular access 

devices that are a 
possible source of 

sepsis or septic shock 
after other vascular 
access has been 

established. 



INFECTION 

For adults with sepsis or septic 
shock, we suggest daily 

assessment for de-escalation 
of antimicrobials over using 
fixed durations of therapy 

without daily reassessment for 
de-escalation. 

For adults with an initial 
diagnosis of sepsis or septic 
shock and adequate source 
control, we suggest using 

shorter over longer duration of 
antimicrobial therapy. 

For adults with an initial diagnosis of 
sepsis or septic shock and adequate 

source control where optimal 
duration of therapy is unclear, we 
suggest using procalcitonin AND 

clinical evaluation to decide when to 
discontinue  antimicrobials over 

clinical evaluation alone. 

Weak, very low quality 
ofevidence 



ADMISSION TO INTENSIVE 
CARE 

For adults with sepsis or septic shock who 

require ICU admission, we suggest admitting 

the patients to the ICU within 6 hr. 

Weak, low quality of evidence 







ΕΥΧΑΡΙΣΤΩ 


