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Background 
Sepsis Severe sepsis 

is the presence of SIRS in the 
setting of infection 

 

 

 is defined as sepsis with 
evidence of organ 
dysfunction as a  result of 
hypo perfusion 



Pathophysiology 
 Sepsis 

Massive 
inflammatory 

response 

Cytokine and 
noncytokine  
Interleukins 

TNF 
thromboxane 

Vasodilatation 
Endothelial 

damage 

Capillary 
leak,Hypoperfusion 

and End organ failure 



Actions of mediators on different organs of the body 

 
 

     Brain: Ischemic encephalopathy. 

     Heart: 

  Diminished myocardial contractility. 

  Focal & wide spread coagulation necrosis. 

 Sub-endocardial hemorrhage.   

     Blood vessels: Systemic vasodilatation   

 (hypotension), thrombosis, DIC. 



 Lungs: ARDS 

 Kidney: ATN 

 Adrenal gland: Cortical cell lipid depletion 

 GIT: Hemorrhagic enteropathy 



Specific 
etiology 

Gram 

negative 

septicemia 

Gram 
positive 

septicemia 



Diagnostic Criteria for Sepsis 
General variables 

 Fever (> 38.3°C) 

 Hypothermia (core temperature < 36°C) 

 Heart rate > 90/min 

 Tachypnea  

 Altered mental status 

 Significant edema or positive fluid balance (> 20 mL/kg 
over 24  hr)  

 Hyperglycemia (plasma glucose > 7.7 mmol/L (>140 
mg/dL ) in the absence of diabetes 



Inflammatory variables 

 Leukocytosis (WBC count > 12,000 µL–1) 

 Leukopenia (WBC count < 4000 µL–1) 

 Normal WBC count with greater than 10% immature 

forms 

 Increased plasma C-reactive protein. 

 Increased plasma procalcitonin. 



Organ dysfunction variables 

 Arterial hypoxemia (Pao2/Fio2 < 300) 

 Acute oliguria (urine output < 0.5 mL/kg/hr for at least 2 hrs 

despite adequate fluid resuscitation) 

 Creatinine increase > 0.5 mg/dL or 44.2 µmol/L 

 Coagulation abnormalities (INR > 1.5 or aPTT > 60 s)  

 Ileus (absent bowel sounds) 

 Thrombocytopenia (platelet count < 100,000 µL–1) 

 Hyperbilirubinemia (plasma total bilirubin > 4 mg/dL or 70 

µmol/L) 



Hemodynamic variables 

Arterial hypotension (SBP < 90 mm Hg, MAP < 70 mm Hg, or 

an SBP decrease > 40 mm Hg in adults. 

 

Tissue perfusion variables 

 Hyperlactatemia (> 1 mmol/L) 

 Decreased capillary refill 

 

 



Severe sepsis  

(any of the following thought to be due to the infection) 

 Sepsis-induced hypotension 

 Lactate > upper limits laboratory normal  

 Urine output < 0.5 mL/kg/hr for >2 hrs despite adequate 

fluid resuscitation 

 Acute lung injury with PaO2/FIO2 < 250 in the absence of 

pneumonia as infection source 

 



Acute lung injury with PaO2/FIO2 < 200 in the presence of 

pneumonia as infection source 

 Creatinine > 2.0 mg/dL (176.8 µmol/L) 

 Billirubin > 2 mg/dL (34.2 µmol/L) 

 Platelet count < 100,000 µL 

 Coagulopathy (INR > 1.5) 

 



History 

Physical exam 



CLINICAL PRESENTATION 

Two phases:  

“Warm” shock - early phase  

Hyper dynamic response, (Warm periphery, 
bounding pulses, high cardiac output)  

 

“Cold” shock - late phase  

Hypo dynamic response (SBP falls, periphery 
become cool)  

DECOMPENSATED STATE   

 



Risk for septic shock increased in – 
 Age  

 Pre existing co-morbidity (DM, HTN, MI, Renal failure, 
Bleeding disorder) 

 Chronic disease 

 AIDS 

 Immunosuppressive drugs 

 Indwelling catheters 

 Mechanical devices 



Recommendations: 
(According to surviving sepsis campaign guideline) 



MANAGEMENT OF SEPTIC SHOCK (Basic 
Concept) 

Prevention !!!  

Eliminate the source of the infection  

Fluid Resuscitation  

Vasoconstrictors  

Inotropic drugs  

 



Initial Resuscitation and Infection Issues  
 

A. Initial Resuscitation [Early Goal Directed 
Therapy(EGDT) in Severe Sepsis] 

 
 

1. Goals during the first 6 hours of resuscitation: 

a) Central venous pressure 8–12 mm Hg 

b) Mean arterial pressure (MAP) ≥ 65 mm Hg 

c) Urine output ≥ 0.5 mL/kg/hr 

d) Central venous (superior vena cava) or mixed venous 
oxygen saturation 70% or 65%, respectively (grade 1C).  

2. In patients with elevated lactate levels targeting 
resuscitation to normalize lactate (grade 2C). 



B. Screening for Sepsis 

Routine screening of potentially infected seriously ill patients for 
severe sepsis (grade 1C).  

 

C. Diagnosis 
Cultures should be taken before antimicrobial therapy without 

significant delay (> 45 mins)) (grade 1C).  

 

At least 2 sets of blood cultures (both aerobic and anaerobic) be 
obtained before antimicrobial therapy. 

 

Imaging studies performed promptly to confirm a potential 
source of infection (UG). 



D. Antimicrobial Therapy 
 

1.Effective I.V. antimicrobials  should be started within the 
first hour of recognition of severe sepsis. 

  

2a. Empiric anti-infective therapy of one or more drugs   
should be started that have activities against all likely 
pathogens (bacterial and/or fungal or viral) and that 
penetrate in adequate concentrations into tissues (grade 1B). 

 

 

2b. Antimicrobial regimen should be reassessed daily. 



4a. Combination empirical therapy for neutropenic patients 
with severe sepsis (grade 2B). 

 

4b. Empiric combination therapy should not be administered 
for more than 3–5 days. (grade 2B). 

 

5.   Duration of therapy typically 7–10 days; longer courses 
is appropriate in patients with slow clinical response, (grade 
2C). 

 

6. Antiviral therapy should be initiated as early as possible 
in patients with severe sepsis of viral origin (grade 2C). 

 



E. Source Control 

 

1.A specific anatomical diagnosis of infection is required for 
emergent  of source control.  

 

2. When infected peripancreatic necrosis is identified, definitive 
intervention is best delayed until  adequate demarcation of 
viable and nonviable tissues has occurred (grade 2B). 

 

3. If intravascular access devices are a possible source of severe 
sepsis they should be removed promptly. 



F. Infection Prevention 

Selective oral and digestive decontamination should be 

introduced to reduce the incidence of ventilator-

associated pneumonia. (grade 2B). 



G. Fluid Therapy of Severe Sepsis 
 

1.Crystalloids as the initial fluid of choice in the 
resuscitation of severe sepsis and septic shock (grade 1B). 

 

2.Albumin is recommended when patients require 
substantial amounts of crystalloids (grade 2C). 

 

3. Initial fluid challenge in patients with sepsis-induced 
tissue hypoperfusion is to achieve a minimum of 30 mL/kg 
of crystalloids, considering all comorbid conditions. (grade 
1C). 



H. Vasopressors 
 

1. Vasopressor therapy initially to target a mean arterial pressure 
(MAP) of 65 mm Hg (grade 1C). 
 

2.   Norepinephrine is the first choice vasopressor (grade 1B). 
 

3. Epinephrine is added when an additional agent is needed to 
maintain adequate blood pressure (grade 2B). 
 

4. Vasopressin 0.03 units/minute can be added to norepinephrine 
(NE) with intent of raising MAP. 

5. Dopamine is an alternative vasopressor to norepinephrine only 
in highly selected patients (grade 2C). 

6.   Low-dose dopamine should not be used for renal 
protection (grade 1A). 

 



I. Inotropic Therapy 

A trial of dobutamine infusion 20 mcg/kg/min should  be added 

to a vasopressor in presence of  myocardial dysfunction or signs 

of hypoperfusion, (grade 1C). 

J. Corticosteroids 
Intravenous hydrocortisone is not encouraged to treat adult 

septic shock patients. 

 If adequate fluid resuscitation and vasopressor therapy is not 

able to restore hemodynamic stability, I.V. hydrocortisone at a 

dose of 200 mg per day is recommended (grade 2C). 

 



K. Blood Product Administration 
 

Once tissue hypoperfusion has resolved, target  hemoglobin 

should be kept 7.0 –9.0  g/dL in adults (grade 1B). 

 

 In patients with severe sepsis, administer platelets when counts 

are <10,000/mm3 in the absence of apparent bleeding.  

 

Prophylactic platelet transfusion is advised when counts are  

<20,000/mm3 if there is a significant risk of bleeding.  

 

Platelet counts should be kept (≥50,000/mm3) in case of active 

bleeding or when  surgery / invasive procedures are required. 

(grade 2D) 

 

 



Immunoglobulins and Selenium 

 

Intravenous immunoglobulin and  selenium is not 

recommended in adult patients with severe sepsis or 

septic shock (grade 2B). 
 



Mechanical Ventilation of Sepsis-Induced ARDS 

 

1.Target tidal volume of 6 mL/kg body weight is 
recommended in patients with sepsis-induced ARDS 

 

2. Positive end-expiratory pressure (PEEP) should  be 
applied to avoid alveolar collapse at end expiration (grade 
1B). 

 

3. Mechanically ventilated sepsis patients should  be 
maintained with the head of the bed elevated to 30-45 
degrees to limit aspiration and to prevent ventilator-
associated pneumonia (grade 1B). 



P. Sedation, Analgesia, and Neuromuscular 
blockade in Sepsis 

 
 

1.Continuous or intermittent sedation should be 

minimized in mechanically ventilated sepsis patients, 

(grade 1B). 

 

2. Neuromuscular blocking agents (NMBAs) should be 

avoided in septic patient without ARDS.(grade 1C). 



Q. Glucose Control 

1.Insulin should be started when 2 consecutive blood glucose levels 

are >10 mmol/L in ICU patient with severe sepsis. 

2.Blood glucose values should be monitored every 1–2 hrs until 

glucose values and insulin infusion rates are stable and then every 4 

hrs thereafter (grade 1C). 

 

R. Renal Replacement Therapy 
 

Continuous renal replacement therapies and intermittent 

hemodialysis may be required in patients with severe sepsis and 

acute renal failure (grade 2B). 

 



S. Bicarbonate Therapy 
 

Sodium bicarbonate is not recommeneded in patients with 

hypoperfusion-induced lactic acidemia when pH is  ≥7.15 

(grade 2B). 

 

T. Deep Vein Thrombosis Prophylaxis 
 

1.Patients with severe sepsis should  receive prophylaxis 
against VTE with daily subcutaneous LMWH. 

 

2. Combination of pharmacologic therapy and intermittent 
pneumatic compression devices may be needed. 



U. Stress Ulcer Prophylaxis 
 

H2 blocker or proton pump inhibitor should  be given to patients 

with severe sepsis/septic shock with bleeding risk (grade 1B). 

V. Nutrition 
 

1. Initiate oral or enteral feedings rather than either complete 

fasting or only intravenous glucose within the first 48 hours 

(grade 2C). 
 

2. Avoid full caloric feeding in the first week rather low dose 

feeding (up to 500 calories per day), gradually increasing as 

tolerated is recommended. (grade 2B). 

 



Supporting evidence 
 Administration of human recombinant activated 

protein C is no longer recommended. 

 

 The drug has failed to show a survival benefit for 

patients with severe sepsis due to increase bleeding 

risk. 



Complications 

ARDS about 
18% in septic 

shock 

DIC 38% in 
patients 

with septic 
shock.  

ARF 51% in 
patients 

with septic 
shock. 



Summary 
 

Surviving Sepsis Campaign Bundles:  
 

TO BE COMPLETED WITHIN 3 HOURS: 
 

 Measuring lactate level 

 Obtain blood culture prior to administration of antibiotics 

 Administer broad spectrum antibiotics 

 Administer 30 ml/kg crystalloid for hypotension or lactate 

> 4 mmol/L 



TO BE COMPLETED WITHIN 6 HOURS: 

 Apply vasopressors (for hypotension that does not respond to 

initial fluid resuscitation) to maintain a mean arterial pressure 

(MAP) > 65 mm Hg 

 In the event of persistent arterial hypotension despite volume 

resuscitation (septic shock) or initial lactate > 4 mmol/L (36 

mg/dl): 

   - Measure central venous pressure (CVP) 

   - Measure central venous oxygen saturation  

    (Scvo2) 

 Re-measure lactate  if initial lactate was elevated. 



 
Take home messages 

 

 Severe sepsis is a major healthcare problem with an 

extremely high mortality rate of 30-60%. 

 Our concern is to manage sepsis and to prevent MOF.   

  Appropriate antibiotic administration has a 
significant influence on mortality. 

  Progression from SIRS to septic shock may be 
prevented with appropriate measure. 

 




