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What are healthWhat are health--care associated care associated 
infections?infections?

Any infection that occurs following a Any infection that occurs following a 
health care procedurehealth care procedure

–– All All ““hospital onsethospital onset”” infectionsinfections

–– But also many otherBut also many other
have a community onset but related to medical have a community onset but related to medical 
carecare

–– wound infectionwound infection
–– Many blood stream infectionsMany blood stream infections



ExamplesExamples

Blood stream infectionsBlood stream infections
IV cathetersIV catheters

Wound infectionsWound infections
After surgeryAfter surgery
May be deep seatedMay be deep seated

Urinary tractUrinary tract
CathetersCatheters

Respiratory tractRespiratory tract
VentilatorsVentilators
drugsdrugs



Health care infections are very Health care infections are very 
commoncommon

Very common; Very common; 
–– various studies in many countriesvarious studies in many countries
–– Likely between 5 Likely between 5 --10% of all admissions develop a 10% of all admissions develop a 

new infectionnew infection

Most are relatively minorMost are relatively minor
–– UTI, superficial woundUTI, superficial wound

But many Serious and Life threateningBut many Serious and Life threatening
–– Blood streamBlood stream
–– Prosthetic joints etcProsthetic joints etc



Serious infections and deaths are Serious infections and deaths are 
commoncommon

Blood Stream infectionsBlood Stream infections
–– Frequently Staph aureus (MRSA and MSSA)Frequently Staph aureus (MRSA and MSSA)
–– Most from IV cathetersMost from IV catheters
–– In Australia IV episodes likely about 4,000 per yearIn Australia IV episodes likely about 4,000 per year
–– In USA more than 200,000 per yearIn USA more than 200,000 per year

High mortality attached (and morbidity) High mortality attached (and morbidity) 
–– With MRSA BSI With MRSA BSI -- 35% 35% 
–– CNS lower but still >5%CNS lower but still >5%
–– In Australia thus about 400 deaths per year In Australia thus about 400 deaths per year 
–– USA 20,000 deaths from USA 20,000 deaths from JUSTJUST IV catheters!IV catheters!



Serious Morbidity is commonSerious Morbidity is common

Prosthetic joint infection (e.g. hip)Prosthetic joint infection (e.g. hip)
–– To cure need 2 major operations, 8To cure need 2 major operations, 8-- 10 weeks 10 weeks 

incapacitated.incapacitated.
–– > $100,000 per episode> $100,000 per episode
–– 1 to 2% of all joint replacements 1 to 2% of all joint replacements 

–– when things go well!when things go well!



Blood stream infections; Blood stream infections; 
serious associated morbidityserious associated morbidity

Blood stream infectionsBlood stream infections
–– Renal failure, osteomyelitis, prolonged Renal failure, osteomyelitis, prolonged 

antibiotic therapy etcantibiotic therapy etc



How hazardous is healthcare?How hazardous is healthcare?
Dr. Lucien Dr. Lucien LeapeLeape Harvard Medical SchoolHarvard Medical School
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Staphylococcus aureusStaphylococcus aureus

CommonCommon
–– Many sites Many sites espesp blood, woundsblood, wounds

Bacteraemia likely 7,000 per year in AustraliaBacteraemia likely 7,000 per year in Australia
–– Two thirds healthcare associatedTwo thirds healthcare associated

50% hospital onset50% hospital onset
1/3 of community onset are health care related1/3 of community onset are health care related
25% are MRSA25% are MRSA

High mortality in bacteraemiaHigh mortality in bacteraemia
–– PrePre--antibiotics 82%antibiotics 82%
–– MSSA median 25%MSSA median 25%
–– MRSA median 35%MRSA median 35%



QI for Serious infectionsQI for Serious infections

Review patients while still in wardsReview patients while still in wards
Not just a lab or medical record based systemNot just a lab or medical record based system
Each episode is a sentinel eventEach episode is a sentinel event
–– Find causes, issues for each episodeFind causes, issues for each episode

Timely Feedback Timely Feedback 
–– Both near when event occurs and latterBoth near when event occurs and latter
–– Written individual feedbackWritten individual feedback

Measure what is happeningMeasure what is happening



Healthcare infections Healthcare infections -- measure measure 
themthem



Canberra HospitalCanberra Hospital
what do we do?what do we do?

written feedback given for mostwritten feedback given for most
BacteraemiaBacteraemia
–– All episodesAll episodes
–– IV sepsisIV sepsis
–– UroUro--sepsissepsis

Surgical sitesSurgical sites
–– CardiacCardiac
–– NeurosurgicalNeurosurgical
–– Joint replacementJoint replacement
–– VascularVascular
–– caesareancaesarean

Poor behaviour of StaffPoor behaviour of Staff

MROMRO’’ss
–– C.diffcileC.diffcile
–– MRSAMRSA



Blood stream infections are common;Blood stream infections are common;
more than 60% of these are health care more than 60% of these are health care 

associatedassociated

2004 2005 2006 2007 2008
Community acquired 182 (12*) 158 (9*) 154 (15*) 171 (17*) 162 (12*)
Inpatient healthcare assoc. 118 133 145 127 139
Non inpatient healthcare assoc. 52 49 50 64 59
Maternally acquired 3 1 3 0 1
Total significants 355 341 352 362 361
* nursing home/ hostel residents



Many primary sites for BSI;Many primary sites for BSI;
but IV catheters main site at most large hospitalsbut IV catheters main site at most large hospitals

2004 2005 2006 2007 2008

Gastrointestinal 59 80 66 75 73
Genito-urinary 70 65 74 76 57
Intravascular device related 42 48 56 49 57
Unknown 27 37 23 32 42
Respiratory 48 28 26 40 31
Skin and soft tissue 35 23 31 36 30
Musculo-skeletal 19 16 19 15 23
Haematological 20 29 20 17 22
Cardiovascular 14 7 17 11 11
Neurological 5 3 7 5 7
Primary Bacteraemia 14 5 9 6 4
Maternal 2 0 2 0 1
Other 0 0 1 0 0

The Canberra Hospital (TCH) data



IV catheter infections can be reducedIV catheter infections can be reduced
Too many usedToo many used
In for too longIn for too long
Poor selection of most appropriate Poor selection of most appropriate 
catheterscatheters
Poor selection of sitesPoor selection of sites
Almost every doctor inserts themAlmost every doctor inserts them

including CVCincluding CVC’’s s -- even if little trainingeven if little training

CVCCVC’’s used instead of peripheral s used instead of peripheral 
catheterscatheters

for convenience BUT much higher per day riskfor convenience BUT much higher per day risk



Infections can be reducedInfections can be reduced

BSI from IV catheter sepsisBSI from IV catheter sepsis (The Canberra Hospital)(The Canberra Hospital)



We can have an impact on all types of We can have an impact on all types of 
infectionsinfections

Surgical siteSurgical site
Hobart, Victoria, TCH, internationallyHobart, Victoria, TCH, internationally

Blood stream infectionsBlood stream infections
–– Especially IV catheterEspecially IV catheter

Urinary tractUrinary tract
PneumoniaPneumonia

All typesAll types
–– If you recognize there is a problemIf you recognize there is a problem



What can we do?What can we do?
Recognize there is a problemRecognize there is a problem

No self justificationNo self justification

Measure what is happeningMeasure what is happening
Meaningful and easyMeaningful and easy
ResearchResearch

Change thingsChange things
EducationEducation
Interventions Interventions ““ get buyget buy––insins””

Measure againMeasure again



The best laid plans!The best laid plans!



Epidemiologists;   Epidemiologists;   
are they a hindrance?are they a hindrance?

Too much time, effort and manpower Too much time, effort and manpower 
to get the perfect denominatorto get the perfect denominator

rriskisk adjustment SSIadjustment SSI
Line days for IV BSILine days for IV BSI

This should Not be research but This should Not be research but 
quality improvementquality improvement



US;  report cardsUS;  report cards
public reportingpublic reporting



Need to collect and have readily Need to collect and have readily 
available some easy to measure available some easy to measure 

but important RATESbut important RATES

Will not be popular with hospitalsWill not be popular with hospitals

–– Always reason why my rates are worse than someone else'sAlways reason why my rates are worse than someone else's

BUTBUT

We need to do itWe need to do it



Media will love itMedia will love it



Lawyers will like it even more!Lawyers will like it even more!



What do we need to measure in all What do we need to measure in all 
hospitals hospitals 

S. aureusS. aureus blood stream infection ratesblood stream infection rates

–– All episodesAll episodes-- community and hospital onsetcommunity and hospital onset
–– Separate MRSA and MSSASeparate MRSA and MSSA
–– Per 1,000 hospital separationsPer 1,000 hospital separations
–– Should be on the web for each hospitalShould be on the web for each hospital
–– Based on pathology systemsBased on pathology systems



AGAR: Rates at different hospitals AGAR: Rates at different hospitals 
(total)(total)

Staph. aureus  Bacteraemia
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Collignon P, Nimmo GR, Gottlieb T, Gosbell IB; 
Australian Group on Antimicrobial Resistance.
Staphylococcus aureus bacteremia, Australia.
Emerging Infect  Dis. 2005 Apr;11(4):554-61. 



Hospital onsetHospital onset
Hospital Acquired Staph. aureus Bacteraemia
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SAB Canberra Hospital 2005SAB Canberra Hospital 2005

Collignon et al. MJA 2006; 184: 404–
406



Canberra Hospital Canberra Hospital S.aureus S.aureus bacteraemiabacteraemia

community acquired inpt h/care associated
non-inpt h/care 

associated Total

1998 14 27 18 59

1999 20 36 17 73

2000 17 45 11 73

2001 22 29 14 65

2002 19 28 9 56

2003 40 30 9 79

2004 29 25 11 65

2005 29 33 4 66

2006 29 38 12 79

2007 33 27 17 77

2008 36 30 15 81

Total Staph. Aureus  bacteraemia



Community Vs Hospital infectionsCommunity Vs Hospital infections
The Canberra Hospital

Staph. aureus Bacteraemia
Total & Place of Acquisition 

(by Separations)
1998 - 2008
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The Canberra Hospital The Canberra Hospital 
Staph. aureus Bloodstream Infections Staph. aureus Bloodstream Infections 

1998 1998 -- 20082008
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We can improve thingsWe can improve things

Need to be motivatedNeed to be motivated
Both inside and outside pressure for Both inside and outside pressure for 
better QI is neededbetter QI is needed
We need to aim for major improvementsWe need to aim for major improvements

This can be achievedThis can be achieved





Healthcare rates Healthcare rates 
–– denominators are all the samedenominators are all the same

SAB Healthcare associated at Canberra Hospital
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Ticks fall off when you die

The difference between lawyers  
and ticks



Individual surgeonsIndividual surgeons







Just because you are paranoid Just because you are paranoid 
-- does not mean they are not out does not mean they are not out 

to get youto get you





trenchestrenches







SeattleSeattle



All Saints HospitalAll Saints Hospital



Sydney HospitalsSydney Hospitals
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