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Mortality following 

Staphylococcus aureus bacteraemia

Alive Deceased Total

BSI - SAU 57 19 76

No BSI 287 30 317

Total 344 49 393

Mortality:

BSI - SAU: 25%; No BSI: 9.5%

Odds ratio: 3.19

p = 0.0005

Data collected from 

Mater Dei Hospital

2007 / 8



MRSA vs MSSA bacteraemia

Blot et al: Arch Intern Med. 2002;162:2229-35. 



• EU 2007:

– 27,711 episodes of MRSA BSIs were associated with 
5,503 excess deaths and 255,683 excess hospital 
days 

– The total costs attributable to excess hospital stays 
for MRSA BSIs were 44.0 million Euros.



It’s a problem in most of the world

Grundmann: Lancet 2006
Reported worldwide

MRSA prevalence



“If you cannot 
measure it, 
you cannot
improve it”

Lord Kelvin, 1824-1907

Where do you start?



Good surveillance is the key

• Sentinel surveillance
– System where every single MRSA bacteraemia is 

promptly notified to infection control personnel

– Differentiate between healthcare and community 
associated cases

– Keep good records
• as rates (first isolate only) 

• e.g. MRSA bacteraemias per 10,000 bed days or 1000 
admissions

– Try to benchmark yourself with others
• Keeping in mind that hospital characteristics differ
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MRSA bacteraemia rates in EU 

countries

Davey PG et al “Overview of strategies for overcoming the challenge of antimicrobial resistance”

Expert Rev. Clin. Pharmacol. 3(5), 667–686 (2010)

2.1 per 1000 admissions



Join me on a journey…



5 stages of grief
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http://www.funeralresources.com/grief-and-loss/stages-of-grief/


5 stages of grief

1. Denial:
– Your figures are wrong! We do not have a problem with 

MRSA bloodstream infections!!!

2. Anger:
– Don’t you have anything better to do with your time than 

looking over my shoulder??!!

3. Depression:
– Do you actually expect this to improve with our massive 

work load, overcrowding, patient to nurse ratios, etc etc?!

4. Bargaining:
– But all these patients have so many underlying 

conditions... diabetes, renal failure, etc etc. They wasn’t 
anything we could do to prevent these infections...
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What changed?

• A new hospital chief executive

– Infection control reported directly to him

– Gave us the power to implement which was 
previously lacking

• Increased collaboration with hospitals in the 
UK having similar characteristics as ourselves
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Root cause analysis

MRSA bacteraemias 2010

Peripheral 
cannulae

9
25%

Renal 
dialysis 

catheter
13

36%

Central 
venous 

catheter
8

22%
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Renal dialysis

Numerous factors contributed to 
a long time lag before A-V fistula 
surgery

• Patients invariably kept on non-
tunneled vascular catheters

– Often for many weeks until surgery

• Less than optimal aseptic 
technique in line access

• Very high MRSA prevalence in 
community
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Renal dialysis

• Attempt to get renal 
physicians to 
identify patients 
going into end stage 
renal failure and 
refer for surgery 
before they reach 
dialysis stage



Renal dialysis

• All new renal dialysis patients must have a 
tunnelled access line inserted within three 
weeks of referral for dialysis

• Initial logistical bottleneck solved by getting 
Medical Imaging to provide this services.

• Patients on tunnelled line referred for A-V 
fistula surgery within 6 months



Renal dialysis

• MRSA screening of all renal patients on a 
monthly basis

• Improved line access techniques by dialysis 
nurses

– Ownership issues encountered

• ICN dedicated a half session a day to the 
project 

– daily visits to unit to review procedures



Peripheral venous cannulae

• Inadequate hand hygiene and skin 
decontamination before insertion by junior 
doctors

• No record keeping
– No dating of PVC

– Kept for prolonged periods

• No structured programme for PVC inspection

• PVC dressings were non-transparent
– Early signs of inflammation missed and then 

developed into local sepsis and bacteraemia



Peripheral venous cannulae

• Induction training of all new junior doctors

• Hands on assessment using training arms

• Policy requirement to document insertion and 
put date on PVC dressing

• Change of dressing to transparent 

• Introduction of Visual Infusion Phlebitis (VIP) 
score system



VIP score & management tool
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Peripheral venous cannulae

• Strict limit of 3 day duration for all PVC unless 
a written risk assessment was written by the 
doctor.



Peripheral venous cannulae

• Audits, audits, audits, audits.
– Done by another ICN who dedicated 4 half days per 

week to the project

• Audit findings sent to head of ward

• Six monthly meetings held with nurses in charge 
of wards in the presence of the Director of 
Nursing.
– Well performing units congratulated and also 

publically commended

– Low performing units were provided support if 
necessary but improvement demanded.



Central venous catheters

• Lack of policy in insertion

• Various shortcuts in proper attire, skin 
disinfection and draping

• Lines kept far too long (>14 days)

• Sub-optimal hub disinfection when accessing 
lines

• Major problems when patients transferred 
from ICU to general wards with central lines.



Central venous catheters

• Identification of a champion in intensive care
– Lead intensivist

• Visit to a collaborating hospital in the UK 

• Emphasis on
– skin preparation (2% chlorhexidine in 70% alcohol)

– Full patient drape

• Pack procured containing all required items

• Training of intensivists in insertion

• Introduction of an insertion checklist
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Central venous catheters

• Easy on documentation
– Tick sheet

• Filled by doctor
– signed by both doctor and nurse assistant

• Nurses were not required to oversee doctor's 
performance or stop an insertion

• Informal feedback from link nurses identified non-
compliant staff
– Referred to champion

• User consultation at all stages
– Focus groups to understand bottlenecks
– Policy tweaking during two seminars held in roll-out phase



Central venous catheters

• Line maintanance checklist introduced

• Hub scrub with 2% chlorhexidine alcohol  x 15 
seconds emphasised

• Daily review of central line necessity by 
intensivists

• Review of line necessity before transfer to ward

– If essential, ICN informed

– Went to ward daily to ensure correct access practices
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Identified causes of MRSA 

bacteraemia: 2011 vs 2012 

2011

Peripheral 
cannulae

9
25%

Renal dialysis 
catheter

13
36%

Central line 
8

22%

Urinary 
infection 

2
5%

Pulmonary 
infection

1
3%

Skin & soft 
tissue 

infection 
1

3%

Surgical site 
infection

1
3%

Unknown
1

3%

2012
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Peripheral 
cannulae

5
19%

Renal dialysis 
catheter

4
15%

Central line 
2

7%

Urinary 
infection 

3
11%

Pulmonary 
infection

7
26%

Skin & soft 
tissue 

infection 
3

11%

Surgical site 
infection

2
7%

Unknown
1

4%



MRSA bacteraemia cases
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MRSA bacteraemia cases
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Mater Dei hospital - Malta 

MRSA bacteraemia per 10,000 BD
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Yearly

Median

MDH Infection Control strategy launch
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Strategy modification



What worked

• Learnt from successful experiences elsewhere

• Understood that our cultural values will never 
be those of a US, UK or Scandinavian hospital.

• Choose interventions that are compatible with 
our national (and organisational) culture.

– or adapt implementation methods so that they 
synchronise with - rather than go against - our local 
values.

35



Our approach

Heavily centralised initiatives 
directly led by DIPC

Hands-on involvement of 
Infection Control staff

Emphasis on process audits 
rather than outcome targets

36

Consult with stakeholders as 
much as possible and feasible 
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Some take-home messages

• Massive hard work by many stakeholders
– Both with and outside the IC department

• Infection control is a team effort 
– But we needed to drive it forward ourselves

• There's no "I" in "team" 
– but it's the first letter in "Improvement“

• It’s not rocket science!!
– Infection control is primarily a behavioral science

• Culture eats strategy for breakfast
• Keep "copy and paste" for your desktop IT 

applications - not your infection control 
programmes.
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Ward sink density
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Strategy

• Recruited a member of staff with specific auditing 
job description

• Results fed back to staff
– League tables published in hospital newsletter with 

names of wards and their respective compliance

• ICNs targeted low performing wards and 
increased training and support

• Nurses in charge of wards invited to a six-monthly 
review with Director of Infection Control and 
Director of Nurses to explain results

• Best performing wards recognised through an 
award at annual infection control conference
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Hand hygiene compliance
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