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Many Frontiers –
and not the last...

• Sepsis
– Recognition
– Management

• Multidrug resistance
• System approaches



Not included
• Point of care tests
• Laboratory markers of infection eg

Procalcitonin
• Selective decontamination
• Line management
• Ventilator associated pneumonia
• Other bundles of care
• Specific multiresistant organisms



Importance of Sepsis

• Increasing incidence
• 2% of hospital patients and 75% of ICU 

patients
• Overall mortality ~35%
• Leading cause of morbidity and mortality 

in ICU
– Bacteraemia 10-15%
– Severe sepsis 20-40%
– Septic shock 40-60%
– Sepsis and MOF >70%



Martin et al: N Engl J Med 2003;348:1546



Severe sepsis incidence and 
mortality increase with age
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Relationship between mortality on ICU 
and the number of failed organs
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BUT

In the UK only ~20% of cases are 
recognised and managed correctly in the 
emergency room

National review of sepsis deaths just 
starting late 2013



Pathogenesis



Bacterial infection

Sepsis and septic shock

Excessive host response (SIRS)

Host factors lead to cellular damage

Organ damage

Death



Sequelae of Sepsis

• Balanced response
– Resolution

• Host hyper-responsive
– SIRS/sepsis and Multi-Organ Dysfunction 

• Host hypo-responsiveness
– Overwhelming sepsis and death



N Engl J Med 2013;369:840-51   DOI:10.1056/NEJMra1208623



N Engl J Med 2013;369:840-51

Host response



N Engl J Med 2013;369:840-51

Organ failure



Recognition



Frequent failures

• Failure to recognise deteriorating patient
• Failure to recognise sepsis

– Postural hypotension
– Raised respiratory rate
– Hypoxia
– Acidosis



Scoring systems

• Gradation of specific state eg GCS
• Composite scores

– Readily available data eg age, pulse etc
– With/without laboratory variables

• Uses
– Diagnostic discrimination eg Meningitest
– Predict death/deterioration eg APACHE
– Determine management eg CURB 65



“Track and trigger” tools
Modified Early Warning Score

• Simple measurements to alert busy ward 
staff of patient deterioration (MEWS)

• NICE “track& trigger” tool (2007)





http://www.rcplondon.ac.uk/





Primary aim
• To identify sick patients early
• To detect and document changes in 

status
• To dictate changes in management

• In a standard manner across the NHS

















Caveats

• Resources are needed to measure and 
record data
– Nurses
– Charts
– Information technology

• Need to review and act on changes
• Scores may not reflect illness severity in 

a minority – review the patient too!
• Only validated in specific settings



• 250 patients at National Hospital, Colombo
• Useful to alert staff/prioritise need for ICU
• Modification to include age and laboratory 

parameters increases predictive values

Acute Med 2011; 10(3): 126-132



PLoS One May 2013; 8 (5): e64340



Frequent failures
• Failure to act on MEWS scores
• Failure to recognise sepsis

– Postural hypotension
– Raised respiratory rate
– Hypoxia
– Acidosis

• Failure to look for focal signs
– Source
– Metastatic spread

• Failure to take blood cultures or do LP



Management



Severe sepsis - management

• Early resuscitation (ABC)
• Adequate fluid replacement
• Control of blood sugar
• Appropriate antibiotics
• Source control
• Role of steroids
• Other ancillary treatments eg GCSF, 

activated protein C



Surviving sepsis

Dellinger et al. Crit Care Med 2004; 32: 858-873



Surviving Sepsis Campaign

www.survivingsepsis.org/Guidelines/Pages/default.aspx

http://www.survivingsepsis.org/Guidelines/Pages/default.aspx


“Resuscitation bundle” <6hrs
• Measure serum lactate (or base excess)
• Blood cultures (x2) before antibiotics
• Broad spectrum antibiotic 

– Within 3 hours in emergency room
– Within 1 hour in inpatient setting

• Begin goal directed fluid resuscitation (initial 
bolus 20ml/kg)
– If hypotensive
– If serum lactate >4

• Infection source identification & “control”
• Goal directed therapy for septic shock – CVP>8, 

MAP>65 mmHg
•



Early goal directed therapy

• Purpose: to adjust cardiac preload, 
afterload and contractility to balance 
oxygen delivery with oxygen demand

• Entry criteria: patients in the emergency 
dept with severe sepsis & shock 

• Plan: randomise to 6h of EGDT before 
transfer to ICU

Rivers et al, N Engl J Med 2001 345:1368



Initial resuscitation of sepsis: 
therapeutic goals

• Central venous pressure: 8 – 12 mmHg
• Mean arterial pressure: ≥ 65 mmHg
• Urine output:  0.5 mL/kg/h
• Central venous (SVC) or mixed venous 

oxygen saturation: ≥ 70%



Crit Care Med 2013 Feb;41(2):580-637
636 references       
Consensus using GRADE criteria



Sepsis Campaign 2012 update
• Antibiotics asap within 1 hour of septic shock or 

severe sepsis
• Fluids 30ml/kg and use crystalloids in severe 

sepsis and septic shock
• Crystalloids are preferable to colloids
• Use albumin if substantial amounts of crystalloids
• Target decreasing lactate with resuscitation
• Conflicting trials however increased need for renal 

replacement Rx using hydroxyethyl starches
• Use noradrenaline not dopamine (meta-analysis) 

– risk of tachyarrhythmias
• Tight glucose control is harmful (target 180 mg%)



22 May 2012  at NEJM.org (10.1056/NEJMe1203412)



“Non-antibiotic” therapy for 
sepsis – evidence base?

• Goal directed therapy  

• Low dose steroids (CORTICUS) 

• Intensive insulin therapy  

– tight glycaemic control  

• Activated protein C (PROWESS etc) 



“Non-antibiotic” therapy for 
sepsis – evidence base?

• Goal directed therapy  Some

• Low dose steroids (CORTICUS) No

• Intensive insulin therapy  

– tight glycaemic control  No

• Activated protein C (PROWESS etc)  No



Frequent “medical” failures
• Failure to recognise sepsis

– Postural hypotension
– Raised respiratory rate
– Hypoxia
– Acidosis

• Failure to look for focal signs
– Source
– Metastatic spread

• Failure to take blood cultures or do LP



Antimicrobials



Antibiotics in sepsis
• There is no, single, “best” regimen
• Consider the site of the infection
• Consider which organisms most often cause 

infection at that site
• Consider local resistance patterns
• Choose antibiotic(s) with appropriate spectrum
• After obtaining cultures, give antibiotics quickly

and empirically at appropriate dose
• Revise the regimen as soon as culture & 

sensitivity results allow



Rational choice of antibiotics
Efficacy
• Spectrum of activity
• Pharmacokinetics & pharmacodynamics
• Patterns of resistance 
• Quality of manufacture (generics, forgery)
Toxicity
Availability
Cost



Kumar A et al. Chest 2009; 136: 1237-48



Appropriate antibiotics

Study of 5715 patients in 3 countries
• Wide range of infection, in septic shock
• 80% received appropriate antibiotics

Survival appropriate     52%
inappropriate  10.3%

adj OR  8.99 (95%CI 6.6-12.23) p<0.0001

Kumar A et al. Chest 2009; 136: 1237-48



Timing of antibiotics
Kumar A et al. Crit Care Med 2006; 34: 1589-96

Retrospective cohort    10 ICU  N=2731 septic shock

Survival if antibiotics given within 1 hr =79.9%
Each further hour of delay decreases survival by 7.6%



Kumar A et al Crit Care Med 2006; 34: 1589-96

Only 51.4% received antibiotics within 6 hours



Common system failures

• Failure to record MEWS scores
• Failure to act on MEWS scores

– Nurses calling doctors
– Doctors responding to call

• Doctors using care bundle early
• Escalating decision to seniors
• Provision of resources including 

outreach teams and ICU 



Common antimicrobial 
mistakes

• Failure to start early
• Failure to review previous laboratory 

results
• Failure to take into account previous 

antibiotic usage
• Failure to target therapy
• Failure to review later



Antibiotic policies

• Limit by consultation
• Limit by paperwork
• Limit by selective lab reporting
• Trust guidelines/formulary

– Audit & reinforce

• Concept of “antibiotic stewardship”



Guidelines 2011

www.dh.gov.uk/en/Publicationsandstatistics/Publications/
PublicationsPolicyAndGuidance/DH_131062

http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_131062
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_131062


http://ecdc.europa.eu/en/EAAD/Pages/Home.aspx





















Integration of AS and IPC



30% of  inpatients were treated with antibiotics 
The proportion for treating HAI was 35%

Point Prevalence of Antimicrobial Prescribing
in European Hospitals 2009 ESAC-3



UK CMO Report 2013



UK CMO Report 2013



UK CMO Report 2013
„„Acute trusts and their 
boards will need to learn 
a new language and 
consider how to 
strengthen infection 
prevention and control 
practice using new 
methods of organisational 
and behavioural change 
to reinforce policy 
implementation.‟‟



Policies and guidelines are not 
enough….

J Carthey et al BMJ 2011; 343



• How can we do 
better?

• Consider:
• Organisation 
• Systems
• Teams

What could be done differently?



Organisational Approach 
required

Increasing 
recognition in last 
five years that an 
organisational 
approach is 
required, along 
with appropriate 
technical expertise



Organisational Approach 
required

Increasing recognition 

in last five years that 

an organisational 

approach is required, 

along with appropriate 

technical expertise



Whole Systems Approach

Charani et al JAC 2010

• Necessary to understand 
the factors that influence 
prescribing behaviour and 
decisions

• Address human factors
• Supporting choice 

architecture
• Making some small 

changes to existing 
systems

• Adopt a whole-system 
approach to support 
optimal prescribing 
choices 



• Interventions to optimize 
antimicrobial prescribing behaviour 
are of poor quality and are not based 
on robust theoretical science. 

• Behaviour and social science 
research is underutilized in the 
development of antimicrobial 
prescribing interventions. 

• Qualitative evidence highlights the 
influence of social norms, attitudes, 
and beliefs on antimicrobial 
prescribing behaviour

• When designing and evaluating 
interventions in antimicrobial 
prescribing, these influences on 
prescribing are generally not 
considered. 

Charani E et al CID; 2011;53(7):651–62
•

Greater Understanding of Antimicrobial
Prescribing Behaviours



Successful 
interventions 
based on…..

•Social process
•The sense of community
•Bottom up approach
•Importance of systems 
with network and teams

The Milbank Quarterly 2011; 
89(2): 167–205



Summary

• There are internationally agreed 
programmes on management of sepsis

• Adherence to these is often poor
• Simple approaches are required at 

every level of health care
• Sustained behaviour change requires a 

truly multidisciplinary approach
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شكرا لكم على إهتمامكم
Thank you for your attention


