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Objectives
What is sepsis?

The scale of the problem

Recognising sepsis

Treating sepsis
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What is sepsis?
 Sepsis is the systemic response to an infection

 Potential for multiple organ failure

 May not always have symptoms and signs at the site 
of infection 
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Symptoms of sepsis

• tachypnea                    99% 

• tachycardia                  97% 

• fever > 38°C                70% 

• hypothermia < 36°C    13% 

• metabolic acidosis       38% 

• acute oliguria               54% 

• acute encephalopathy 35%
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The problems with SIRS criteria
 Derived from retrospective data 

 Aim was to standardise definitions NOT aid early recognition 

 Only HR, RR, temperature will be available initially 

 Temperature is normal in 17% of patients with sepsis1 

 HR often affected by β-blockers 

 Not diagnostic or prognostic
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Pathophysiology
• Pathogenic features of the microorganism 

• Patient’s immune response to these features 

• Failure of the immune system to control an initially 
localised infection 

• Exaggerated immune and inflammatory response 

• Cellular dysfunction 

• Vasodilationandleakycapillaries 7



Pathophysiology
 Cytokine and cytotoxic effects on vascular 

endothelium (e.g. IL-6 and TNF∝)
 leaky capillaries
 activation of the clotting cascade (e.g. DIC, microembolic 

phenomena)
 abnormal cellular function (e.g. vasodilatation, myocardial 

depression, reduced oxygen extraction and use)
 Ischaemic injury (secondry to hypotension)
 Secondary insults
 GI organisms (cross gut barriers)
 Ventilator complications
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Definitions

• SIRS criteria: 2 of the following + suspected or 
confirmed infection = Sepsis

Temp < 36°C or > 38°C 
RR > 24 
WCC < 4 or > 12 
HR > 90

• Severe Sepsis: Sepsis plus organ dysfunction e.g. 
oliguria, altered mental state, lactic acidosis
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Definitions

• Septic Shock: Sepsis with BP <90mmHg for 1 hour 
despite adequate fluid resuscitation or the need for 
inotropes to maintain BP >90mmHg 

• MODS: Homeostasis can only be maintained by 
intervention 
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Common sources of infection
•Respiratory 35% 

•Urinary tract 35% 

•Intra Abdominal 10% 

•Meningitis/septic arthritis/skin/vascular  10% 

•Unknown 10% 

• access devices 12



Infections not to miss . . . 
• Bacterial meningitis

• Meningococcaemia

• Falciparum malaria

• Febrile neutropaenia

• Post splenectomy sepsis

• Infective endocarditis

• Toxic shock syndome

• Necrotising fasciitis

• Head and Neck soft tissue infections 13



The scale of the problem
• Increasing incidence
1997 to 2005 severe sepsis/septic shock increased from 7.7% of ICU 
admissions to 14.0 % in Australia (4 fold increase in total patients)1

More common in the elderly  incidence increases as the population 
ages

• Cost
The cost of care is huge (US$16.7 billion in 2001)2
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Highest mortality?
1. 59yr old male - large inferior STEMI

2. 27yr old male - multi trauma ISS=19
3. 65yr old female - bleeding gastric ulcer and BP 90/60
4. 74yr female - P 65, BP 105/60, RR 24, Temp 35 C, mildly 

confused
5. 32yr female DKA - pH 6.90, BSL 45, HCO3 9
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Mortality
1. Inferior AMI 5% 

2. Trauma ISS 16-24 7% 

3. GIH + low BP 11% 

4. Septic Shock 25% 

5. Severe DKA <1% 
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Hypotension, Lactate and Mortality
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Mortality
• 25% mortality for severe sepsis and septic shock in 

Australia and NZ1 

• Studies suggest that mortality may be decreasing with 
time but is still unacceptably high 

• 215,000 deaths annually in the USA (Airbus A380 per day)

• Delayed recognition and delayed appropriate initial 
treatment increase mortality 
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Recognising Sepsis
Time critical illness

 MI
 Stroke       
 Trauma     
 SEPSIS    
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Recognising Sepsis
Time critical illness

 MI Time is muscle
 Stroke       Time is Brain
 Trauma     Golden Hour
 SEPSIS    TIME IS LIFE
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Sepsis ‘movement’
Rivers et al. Early goal directed therapy, 

NEMJ 2001

Surviving Sepsis campaign (Europe, 2002) 

ARISE observational study - ANZ 2007

The sepsis project (Australia, 2009)

ProMISe trial - protocolised management in 

sepsis (UK, current) 25



Rivers et al. NEMJ 2001
Early Goal Directed Therapy 
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Rivers et al. NEMJ 2001
Early Goal Directed Therapy 

‘Early hemodynamic assessment on the basis of 

physical findings, vital signs, central venous pressure 

and urinary output fails to detect persistent global tissue 

hypoxia. A more definitive resuscitation strategy involves 

goal-oriented manipulation of cardiac preload, afterload, 

and contractility to achieve a balance between systemic 

oxygen delivery and oxygen demand.’
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 Patient selection - 2 of SIRS and sBP <90mmHG or Lactate 
>4mmol/L

 SIRS criteria:
Temp < 36°C or > 38°C 
RR > 24 
WCC < 4 or > 12 
HR > 90
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 Patient selection - 2 of SIRS and sBP <90mmHG or Lactate >4mmol/L

 In the first 6 hours the EGDT group:
 Received more fluids (5 vs. 3.5 L, p< .001)
 Central venous oxygen saturation of >70 percent met in 95 percent 

of the EGDT group, compared with just 60 percent of the standard 
treatment group (p < .001)

 EGDT groups were given more red cell transfusions (64 vs. 18.5 
percent, p< .001) 

 More inotropic therapy (p < .001) 
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 In the next 66 hours - a greater requirement for 
mechanical ventilation (p < .001) and pulmonary artery 
catheterization (p = .04)

Outcome
 In-hospital mortality was 30.5 percent in the group 

assigned to early goal-directed therapy, compared with 
46.5 percent in the standard therapy group (p = .009)

NB: The ARISE trial reported a mortality of 20% on hospital wards!
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Fluid management in sepsis



Antibiotic Therapy
 Give early broad spectum ABx early (in 1st hour)
 Target source as able
 Revise the antimicrobial regimen should always be reassessed 

after 48–72 hours
 narrow-spectrum antibiotics prevent resistance and reduce toxicity 

and costs.
 The duration of therapy should typically be 7–10 days and guided 

by clinical response.
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What can you do?
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Sepsis Project Goals
Reduce preventable harm to patients with sepsis:

Recognise

•Flagging of sepsis risk factors, signs and symptoms at Triage 

• Early involvement of senior clinicians in diagnosis and management 

Resuscitate 

•Appropriate fluid resuscitation 

• Prompt administration of antibiotics - first intravenous antibiotic administered 
within one hour of recognition 

Refer 

•To the appropriate in-hospital clinical teams or retrieval 37



Sepsis education 
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The sepsis six
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Recognising Sepsis
Challenging diagnosis to make (but often clear signs at presentation)

•Wide range of presentations - non specific signs 

•Results from the variation in host responses and the diversity in behaviour 
of micro-organisms 

•Signs can be subtle especially in some groups - elderly 
- immunocompromised 
- chronically ill 

•If any doubt - ask for senior medical review 
- measure serum lactate 

44



Questions
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Summary
Sepsis is a time dependant illness

Awareness essential to diagnosis

Early and aggressive treatment

46



Thankyou

 Surviving Sepsis Website and guidelines:
http://www.survivingsepsis.org/Guidelines/Documents/Initial%20Resus%20Table.pdf
http://www.survivingsepsis.org/Guidelines/Documents/Hemodynamic%20Support%20Table.pdf
http://www.survivingsepsis.org/Guidelines/Documents/Pediatric%20table.pdf

 http://www.meningitis.org/health-professionals/hospital-protocols-paediatrics

 Royal Childrens Website
http://www.rch.org.au/clinicalguide

 http://www.cec.health.nsw.gov.au/__documents/programs/sepsis/generic_sepsis_presentation_9aug_2
011.pdf

 College of Emergency Medicine (UK), Sepsis pathway:
http://www.collemergencymed.ac.uk/Shop-Floor/Clinical%20Standards/Sepsis/default.asp

 Excellent ppt for sepsis:
http://www.ics.ac.uk/event_documents/antibiotics__daniels_r
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Other resources*:

*from which I pilfered unashamedly.



See you in 15mins!
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CASES
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U.P. 64yo female 

3/7 of increasing SOB

Cough, productive of green sputum

Lethargic, not eaten or changed clothes today

Smoker

PMHx - ‘Bronchitis’ 50



Findings

HR 110 irreg irreg

BP 95/55

RR 32

Dull L base
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Management
 IV access

Bloods

ABG (?VBG)

Lactate

 IV fluids - titrate to appropriate response

Antibiotics

CXR

Admit
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A.O. 3yo female

c/o ‘Aching’ and not wanting to go to pre-

school this morning

Possible temperature earlier in day ‘she just 

not right doctor’

 Improved with paracetamol since in ED
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Represents . . .

Temperatures at home overnight

More sedate, ‘Clingy’

Ongoing aches and pains

HR 130, RR 30, Temp 37.3°C

nil else to find on examination - discharged . . .
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Represents to you . . .

Quiet, palid 

Temp 38.9°C

HR 160 

CRT 3 secs

RR 40

anything you want to look for?
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Spot diagnosis?
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Meningococcal septicaemia
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Outline the management
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Outline the management
 Move to high dependancy area (senior support)

 O2

 IV access

 IV fluids (20ml/kg N Saline + rpt as required)

 Caveat - if meningitis only, ADH secretion

 IV antibiotics (Cefotaxime 50mg/kg)
 Blood cultures if will not delay ABx, or soon after
 Blood smear
 PCR (EDTA tube)
 Throat swab
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Outline the management

Steroids - Methylprednisolone 10mg/kg 
Electrolyte disturbance
Clotting abnormalities

Other considerations
 Intimate contacts (<10days)
 Parent information sheet
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http://www.meningitis.org/assets/x/50150



S.R. 34yo female
Agitated at home earlier

Husband thought she was being difficult and 
went to pub

Came home as she was screaming at 
neighbours
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On arrival in ED

Eyes bulging and screaming at staff in ?foreign 
language

Prolific and offensive diarrhoea

Unable to get observations

Requiring all six medical staff to hold her on 
trolley

Feels hot
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What are your thoughts?
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What we did . . .
 IV access
 IV fluids
RSI with ICU consultant
 IV Antibiotics
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What we found . . . 
 A tampon

 Toxic Shock syndrome
 Staphylococcus aureus - TSS toxin type-1 (TSST-1) and 

Staph. enterotoxin B
 Group A Streptococcus - M proteins 

 Remove or treat the source of the infection
 In severe sepsis, minimal tissue damage preferred e.g. 

percutaneous drainage of pus
 Pancreatitis - await demarcation of devitalised tissue
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Questions?

68



Thankyou
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