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	Assessment
	a. Obtain history

· Community vs. hospital-acquired infections – choice of antibiotics depending on the resistance patterns 

· Prior or current medications – recent intake of antibiotics may preclude positive cultures; drug fever with quinidine use, steroids may mask signs of infection, beta-blockers may give impression of fever with relative bradycardia

· Recent manipulations or surgery – history of recent cystoscopy, dental extraction, wound manipulation, IV or hyperalimentation line placement, attempted abortion

· Underlying diseases –

· Underlying heart disease (RHD/congenital valvular lesion – consider endocarditis)

· Splenectomized patients (prone to fulminant infections due to H. influenzae, N. meningitiid, S. pneumoniae)

· Intraabdominal sepsis (Role of anaerobes may affect selection of specific antibiotic)

· Septic abortion or pelvic infection (consider mixed infections)

· Intravenous drug abuse (predispose to staphylococci and G(-) bacilli

· Immunoco,promised patients (risk for nosocomial pathogens & fungi)

· Travel history – consider malaria, infection with vibrio sp.  (exposure to raw oysters or salt water), or typhoid fever

b. Physical examination 
Skin

· Furuncles

· Intravenous sites

· Rash (meningococcemia, disseminated gonococcal infections, Pseudomonas/ Staphylococcal bacteremia, candidemias)

· Peripheral stigmata of bacterial endocarditis

· Jaundice

Head – local infection may provide focus for unsuspected meningitis

Heart – note for changing murmurs

Lungs – may sound clear in elderly, dehydrated patient with early pneumonia

Abdomen/rectum/pelvis

Extremities – possibility of osteomyelitis

Central nervous system – Obtundation may be seen in septic patient without CNS infection. 

Wounds 

c. Quantify the extent of sepsis:

Systemic inflammatory response syndrome (SIRS): 2 or more of the ff:

· Temperature >38oC 
· Heart rate >90 beats/minute 

· Respiratory rate >20 breaths/minute

· White blood cell count >12,000 or <4,000 or >10% immature forms

Sepsis: SIRS plus a documented infection

What symptoms are present?
· chest pain on inspiration”: lower respiratory tract infection.

· severe abdominal pain boring through to my back”: pancreatitis.

· having pain passing urine”: urinary tract infection.
· “Persistent dry cough”: atypical pneumonia.

It is possible to establish the source with collateral history:

· Any medical problems? Gallstones (cholecystitis, cholangitis), rheumatoid arthritis (steroids /immunosuppressants)
· Recent surgery? Had bowel surgery (post operative complication).

· History of taking drugs? Injects heroin (endocarditis).

Other sources: examine the mouth for dental abscesses, the prostate for prostatitis, the ischeo-rectal area for evidence of infection. All intravenous catheter sites should be carefully expected for thrombophlebitis, or subcutaneous pus collection

Severe sepsis: Sepsis with organ dysfunction, hypoperfusion abnormalities (lactic acidosis, oliguria or acute alteration in mental status) & hypotension

Septic shock: Severe sepsis plus hypotension despite fluid resuscitation
Differential diagnosis – 

Causes of fever without an infective agent: myocardial infarction, pulmonary emobolism, gastrointestinal bleeds, inflammatory bowel disease, hematomas, thrombophlebitis


	
	

	Diagnostics
	Find and control the source of infection:

· Respiratory: chest x-ray; serological tests for atypical organisms, such as mycoplasma and legionella 

· Abdominal: an ultrasound of the abdomen will reveal dilated bile ducts if there is biliary obstruction and ascending cholangitis, a necrotic gallbladder (acalculous cholecystitis), intrahepatic or subphrenic collections/abscesses. If there is a perforated viscus, pneumoperitoneum should have been visible on chest x-ray. Ultrasound will also demonstrate splenic abscesses, free fluid (possible perforated bowel), and dilated renal pelvis (urinary tract obstruction). If ultrasound has yielded nothing, the computerized tomography (CT) of the abdomen and pelvis is necessary. 

· Urinary tract: urinary cultures, changing or removing catheters and abdominal imaging should demonstrate the diagnosis.

· Sinuses: patients with long term nasogastric tubes all develop occulded sinuses, with or without sinusitis. Plain x-rays and CT will demonstrate fluid levels in the sinuses if they are occluded / infected. 

· Heart: endocarditis is one of the most malignant causes of systemic sepsis. Usually a murmur is audible and there are splinter hemorrhages in the nail beds, hematuria, splenomegaly. The right side of the heart is easily viewed with transthoracic echocardiography (echo). If endocarditis is strongly suspected, then the left side should be viewed with transesophageal echo.

· Central nervous system: CT of the head with contrast should performed to look for infection, and to determine if the ventricles are normal in size (i.e. normal intracranial pressure). If so, lumbar puncture should be performed to obtain cerebrospinal fluid (CSF), which is sent for culture. 

Measurement of arterial blood gases, lactic acid level, electrolytes, renal function, and liver enzyme levels
Cultures of blood, urine, and sputum should be obtained before antibiotics are administered. Cultures of pleural, peritoneal, and cerebrospinal fluid may be appropriate in some patients. 
Tests for disseminated intravascular coagulation should be performed (fibrinogen, d-dimer assay, platelet count, peripheral smear for schistocytes, prothrombin time, and partial thromboplastin time) If thrombocytopenia or bleeding is present



	
	

	Medications
	Restore circulating volume -  with  fluid resuscitation with isotonic crystalloids (normal saline or Ringer’s lactate are used), or in combination with colloids.

Dopamine has predominantly beta adrenergic effects in low to moderate dose ranges (up to 10 mic/kg/min),

Dobutamine is a useful second line agent to add in septic shock, to improve cardiac performance and to improve splanchnic perfusion. The combination with nor-epinephrine would appear appropriate.

Norepinephrine appears to be most effective at splanchnic resuscitation if used in combination with dobutamine.

Epinephrine as an add on vasopressor (with norepinephrine) or when the cause of hypotension is unclear

Start empiric antimicrobials - 
The selection of specific antibiotics depends on:

· Presumed site of infection 

· Gram's stain results

· Suspected or known organisms

· Patient’s immune status (especially neutropenia and immunosuppressive drugs), allergies, renal dysfunction, & hepatic dysfunction. 

· Antibiotic availability, hospital resistance patterns, & clinical variables of patient to be treated

Respiratory: IV non-pseudomonal b-lactam w/ or w/o b-lactamase inhibitor + IV macrolide

Abdominal: B-lactam/B-lactamase inhibitor or carbapenem 

Urinary tract: Anti-pseudomonal B-lactam

Central nervous system: 3rd or 4th generation cephalosporin

Skin: Oxacillin 1 g IV q 4 hrs

Start activated Protein C if indicated -
In patients with severe sepsis, an intravenous infusion of drotrecogin alfa activated at a dose of 24 µg per kilogram per hour for 96 hours is associated with a significant reduction in mortality  

Hydrocortisone (100 mg every 8 hours) in 41 patients with refractory shock (23) showed a significant  a significant improvement in hemodynamics and a trend toward improved survival rates
Routine use of sodium bicarbonate in lactic acidosis is not advocated. 


	
	

	Adjunctive Measures
	Ensure that the airway is protected; if not intubate the patient.

Indications for intubation and mechanical ventilation are: failure to protect the airway (altered mental status etc), failure to ventilate and failure to oxygenate. When in doubt, it is rarely wrong to intubate patients

Administer oxygen and, if intubated, commence mechanical ventilation.

Feed it to prevent villus atrophy and bacterial translocation

Control of blood sugar Hyperglycemia is inevitable and there is good evidence that good control of blood sugar improves outcome in critical illness.
Avoid hospital acquired injuries (DVT, line sepsis, pressure sores) 
Other supportive issues – analgesia, sedation and psychospiritual welfare, control blood sugar, adrenal insufficiency.
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