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ɳˉʽʵʹ˃ʽˇ˂ˇʴʾʰ

ÅȽŬŰɟɘəɐ ŮˊɘůŰɐɛɖ ɔɘŬ Űɖ ůɡɢɜɧŰɖŰŬ˄ˇˋʹ˃ʱˍ˖˄
Ů̀ ɏɜŬɜˉ˂ʹʻˎˋ˃ˈəŬɘ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠˊɞɡ Űɖɜ 

əŬɗɞɟɑɕɞɡɜ

Åɳˁʰˍˇ˃˃ˏˊʽʰ ʰ˄ʻˊ˗ˉʽ˄˖˄ ʸ˖˗˄ ʷ˔ˇˎ˄ ˋ˖ʻʶʾ ʰˉˈ 
ˍʹ˄ ʰˉˇˁʱ˂ˎ˕ʹ ˉʰˊʰʴˈ˄ˍ˖˄ ˁʽ˄ʵˏ˄ˇˎ ʵʽʰ˒ˈˊ˖˄ 
˄ˇˋʹ˃ʱˍ˖˄

Åʅˎ˃ʲˇ˂ʺ ˋˍʹ˄ ˉˊˈˇʵˇ ˍʹˌ ʽʰˍˊʽˁʺˌ ˁʰʽ ˋˍˇ˄ ʷ˂ʶʴ˔ˇ 
ˁʰʽ ˉˊˈ˂ʹ˕ʹ ˄ˇˋʹ˃ʱˍ˖˄



ɁɞůɞəɞɛŮɘŬəɐ ŮˊɘŭɖɛɘɞɚɞɔɑŬ = 

ȺˊɘŭɖɛɘɞɚɞɔɑŬ ɜɞůɞəɞɛŮɘŬəɩɜ ɚɞɘɛɩɝŮɤɜ

ÅɁɧůɖɛŬ:ɜɞůɞəɞɛŮɘŬəɏɠ ɚɞɘɛɩɝŮɘɠ(əɎɗŮ 

ɚɞɑɛɤɝɖ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ˊŬɟɞɨůŬ ɐ ŭŮ ɓɟɑůəŮŰŬɘ 

ůŰɖɜ ˊŮɟɑɞŭɞ ŮˊɩŬůɖɠ, əŬŰɎ Űɖɜ ŮɘůŬɔɤɔɐ ůŰɞ 

ɜɞůɞəɞɛŮɑɞ)

ÅɄɚɖɗɡůɛɧɠ:ɧɚŬ ŰŬ çɛɏɚɖè Űɞɡ ɜɞůɞəɞɛŮɑɞɡ

ïȷůɗŮɜŮɑɠ

ïɄɟɞůɤˊɘəɧ



Ƀ ɟɧɚɞɠ Űɖɠ ŮˊɘŭɖɛɘɞɚɞɔɑŬɠ 

ɜɞůɞəɞɛŮɘŬəɩɜ ɚɞɘɛɩɝŮɤɜ

ÅȺɜŰɧˊɘůɖ ˊŬɟŬɔɧɜŰɤɜ əɘɜŭɨɜɞɡ
ÅȺˊɘŰɐɟɖůɖ ɜɞůɞəɞɛŮɘŬəɩɜ ɚɞɘɛɩɝŮɤɜ

ÅɀɘəɟɞɓɘɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ

ÅȺˊɘŭɖɛɘɞɚɞɔɘəɏɠ ɛŮɚɏŰŮɠ

ÅȾŬŰŬɜɧɖůɖ əŬɘ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŬɘŰɘɞɚɞɔɑŬɠ 

Űɞɡɠ

ÅɄŮɟɘɞɟɘůɛɧɠ ɐ əŬɘ ŮɝŬűɎɜɘůɖ ˊŬɟŬɔɧɜŰɤɜ 

əɘɜŭɨɜɞɡ
ÅɀɏŰɟŬ ˊɟɧɚɖɣɖɠ əŬɘ Ůɚɏɔɢɞɡ ɚɞɘɛɩɝŮɤɜ

ɄŮɟɘɞɟɘůɛɧɠ ɜɞůɞəɞɛŮɘŬəɩɜ ɚɞɘɛɩɝŮɤɜ



ʃʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ

Å ɳ˄ʵˇʴʶ˄ʶʾˌόʶˎˉʱʻʶʽʰ ˋˍʽˌ 
˂ˇʽ˃˗˅ʶʽˌύ

Å ɳ˅˖ʴʶ˄ʶʾˌό˄ˇˋˇˁˇ˃ʶʽʰˁˈ 
ˉʶˊʽʲʱ˂˂ˇ˄Σ ˔ʶʽˊʽˋ˃ˇʾΣ 
ˋˎˋˁʶˎʷˌύ

Å ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰʻˇʴˈ˄ˇˎ 
˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏ



ɾʶʻˇʵˇ˂ˇʴʾʰ ʶˉʽˍʺˊʹˋʹˌ

ȹŮɑəŰŮɠ ůɡɢɜɧŰɖŰŬɠ

Åɳˉʾˉˍ˖ˋʹΥ

ïɿʷʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ˄ ˎˉˈ 
˃ʶ˂ʷˍʹ ˉ˂ʹʻˎˋ˃ˈ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˔ˊˇ˄ʽˁʺˌ ˉʶˊʽˈʵˇˎ

Åɳˉʽˉˇ˂ʰˋ˃ˈˌΥ

ïʂ˂ʶˌ ˇʽ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˋʶ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ ʺ ˉʶˊʾˇʵˇ



ʁˊʽˋ˃ˇʾ

CDC/NHSN surveillance definition of health careςassociated infection and 
criteria for specific types of infections in the acute care setting 

Teresa C. Horan, MPH, Mary Andrus, RN, BA, CIC, and Margaret A. 
Dudeck, MPH 
Atlanta, Georgia 



ȽůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ



Dr Ignaz Semmelweis was a Hungarian 

born physician who in 1847 he was 

responsible the maternity service of the 

Allgemeine Krankenhaus teaching 

hospital in Vienna. There he observed

that women delivered by physicians and 

medical students had a much higher 

rate (13ï18%) of postdelivery mortality 

than women delivered by midwife 

trainees or midwives (2%).





Florence Nightingale

ÅIt may seem a strange principle to enunciate 
asthe very first requirement in a Hospital that 
it ǎƘƻǳƭŘ Řƻ ǘƘŜ ǎƛŎƪ ƴƻ ƘŀǊƳΩΦ 



Meticulous analysis of the mortality data

Å Identified the underlying cause: poor 

sanitation

Å Created new statistical diagrams

Å Persuaded government to reform 

health

Å Applied her methods to civil hospitals

Å Tackled problems of overcrowding, 

poor Ventilation and lack of cleanliness

Å 1863 notes on Hospitals had a 

profound impact on the design and 

management of hospitals

Å ñToday her recommendations for 

comparative hospital statistics are 

startingly relevant.ò

Florence Nightingale



The SENIC project

Hospital infection surveillance 
reduced infection rates by 32%

Haley RW et al. Am J Epidemiol 1985; 121: 182205

Å No infection control programmes
increased rate of HAI by 18%

Å Minimal infection control 
programmes

reduced rate of HAI by 6%

Å Best infection control programmes
reduced rate of HAI by 32%

Å Surgical wound infection:
ï 20% reduction if organised infection 

control and surveillance programme 
and rates of SWI reported to 
surgeons



ɳˉʾˍʶˎ˅ʹ ˃ʶʾ˖ˋʹˌ ˄ˇˋˇˁˇ˃ʶʽʰˁ˗˄ 

˂ˇʽ˃˗˅ʶ˖˄
ɳ˄ˍʰˍʽˁʺ ʶˉʽˍʺˊʹˋʹ

+
ɳ˄ˍʰˍʽˁʱ ˃ʷˍˊʰ ʶ˂ʷʴ˔ˇˎ

+
ʃˊˈʴˊʰ˃˃ʰ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ 

ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˋˍˇ ˉˊˇˋ˖ˉʽˁˈ
Ґ нл҈ ˃ʶʾ˖ˋʹ ˋʶ р ˔ˊˈ˄ʽʰ

+
ʅˎˋˍʹ˃ʰˍʽˁʺ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˁ˂ʽ˄ʽˁ˗˄ ʽʰˍˊ˗˄

Ґоу҈ ˃ʶʾ˖ˋʹ ˋʶ р ˔ˊˈ˄ʽʰ

Haley RW et al (1985) The efficacy of infection surveillance and control programs in preventing nosocomial infections in
US hospitals. Am J Epidemiol. 1985 Feb;121(2):182-205.
Reilly J, McIntosh J and Currie K (2002) The effect of feedback of performance data on surgical practice Journal of AdvancedNursing (38) 6: 1-8



ȺˊɘŭɖɛɘɞɚɞɔɑŬ ɜɞůɞəɞɛŮɘŬəɩɜ 

ɚɞɘɛɩɝŮɤɜ

ɆȼɀȺɅȷ



Å 5% ɏɤɠ 12%Űɤɜ ɜɞůɖɚŮɡɧɛŮɜɤɜ ŬůɗŮɜɩɜ ŮɛűŬɜɑɕɞɡɜ ŰɞɡɚɎɢɘůŰɞɜ 
ɛɑŬ ɜɞůɞəɞɛŮɘŬəɐ ɚɞɑɛɤɝɖ

Å 1,4 ŮəŬŰɞɛɎɜɗɟɤˊɞɘ ɜɞůɞɨɜ Ŭˊɧ ɜɞůɞəɞɛŮɘŬəɐ ɚɞɑɛɤɝɖ ůŮ əɎɗŮ 
ŭŮŭɞɛɏɜɖ ůŰɘɔɛɐ

Å 20 űɞɟɏɠ ɛŮɔŬɚɨŰŮɟɞɠ əɑɜŭɡɜɞɠ ůŰɘɠ ŬɜŬˊŰɡůůɧɛŮɜŮɠ ɢɩɟŮɠ

Å ɆɡɢɜɧŰŮɟɖ: ɚɞɑɛɤɝɖ ɞɡɟɞˊɞɘɖŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ

Å ɀȺŪ: ˊɞůɞůŰɧ ŬůɗŮɜɩɜ ɛŮ ɚɞɑɛɤɝɖ ɏɤɠ əŬɘ 51%. ɆŰɖɜ ˊɚŮɘɞɜɧŰɖŰŬ 
ɜɞůɞəɞɛŮɘŬəɐ ɚɞɑɛɤɝɖ

Å ɆɡɢɜɧŰɖŰŬ ɚɞɘɛɩɝŮɤɜ ɢŮɘɟɞɡɟɔɘəɞɨ ˊŮŭɑɞɡ: 2%-3% ɜŬ 100 
ɢŮɘɟɞɡɟɔɘəɏɠ ŮˊŮɛɓɎůŮɘɠ







ɳˉʽˉˇ˂ʰˋ˃ˈˌ ˄ˇˋˇˁˇ˃ʶʽʰˁ˗˄ 
˂ˇʽ˃˗˅ʶ˖˄

ɳˎˊ˗ˉʹΥ

Åʇˉˇ˂ˇʴʾʸʶˍʰʽ ˈˍʽ ˁʱʻʶ ˔ˊˈ˄ˇΣ ˉʶˊʾˉˇˎ 4.100.000
ʰˋʻʶ˄ʶʾˌ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˄ˇˋˇˁˇ˃ʶʽʰˁʺ ˂ˇʾ˃˖˅ʹ ˋˍʹ˄ 
ɳΦɳ

Åɯ˃ʶˋʹ ˋˎ˄ʷˉʶʽʰΥ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ отΦллл ʻʱ˄ʰˍˇʽ

Å16 ŮəŬŰɞɛ Ůˊɘˊɚɏɞɜ ɖɛɏɟŮɠ ɜɞůɖɚŮɑŬɠ

ÅȾɧůŰɞɠ: 7 ŭɘɠ Ůɡɟɩ ŮŰɖůɑɤɠ

ECDC (2009) Annual Epidemiological Report on Communicable Diseases in the European Union, ECDC Stockholm



ʅˎʴˁˊʽˍʽˁʱ ˋˍˇʽ˔ʶʾʰ

ɼʱʻʶ ˔ˊˈ˄ˇΥ 

Å307.432˄ ʷʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˁʰˊˁʾ˄ˇˎ ˉʰ˔ʷ˖ˌ 
ʶ˄ˍʷˊˇˎ ˋˍʹ˄ ɳΦɳ

Å85.000˄ʷʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˒ˎ˃ʰˍʾ˖ˋʹˌ

Åʃʱ˄˖ ʰˉˈ 4.000.000̄ ʶˊʽˉˍ˗ˋʶʽˌ 
˄ˇˋˇˁˇ˃ʶʽʰˁ˗˄ ˂ˇʽ˃˗˅ʶ˖˄Υ ˃ʶʾʸˇ˄ ʻʷ˃ʰ 
ʵʹ˃ˈˋʽʰˌ ˎʴʶʾʰˌ  



ɳˉʽˉˇ˂ʰˋ˃ˈˌ ˄ˇˋˇˁˇ˃ʶʽʰˁ˗˄ 
˂ˇʽ˃˗˅ʶ˖˄

ɶʃɮΥ
Åɼʱʻʶ ˔ˊˈ˄ˇ 2.000.000h ˋʻʶ˄ʶʾˌ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˄ˇˋˇˁˇ˃ʶʽʰˁʺ 
˂ˇʾ˃˖˅ʹ

Åʆˇˎ˂ʱ˔ʽˋˍˇ˄ ʷ˄ʰˌ ˋˍˇˎˌ нл ʰˋʻʶ˄ʶʾˌ 

ÅȷˊɞŭɘŭɧɛŮɜɖ ɗɜɖŰɧŰɖŰŬ: 3,6%

ÅɈˊɞɚɞɔɘɕɧɛŮɜɞ əɧůŰɞɠ: 30 ŭɘɠ ŭɞɚɎɟɘŬ ŮŰɖůɑɤɠ

Åʅˎ˔˄ˈˍʶˊʶˌ ˄ˇˋˇˁˇ˃ʶʽʰˁʷˌ ˂ˇʽ˃˗˅ʶʽˌΥ

ïɾʽˁˊˇʲʽʰʽ˃ʾʶˌ

ïɽˇʽ˃˗˅ʶʽˌ ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ

ïɽˇʽ˃˗˅ʶʽˌ ˔ʶʽˊˇˎˊʴʽˁˇˏ ˉʶʵʾˇˎ

ïɽˇʽ˃˗˅ʶʽˌ ˇˎˊˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ



Infection Control ð A Problem for Patient Safety

J. P. Burke, NEJM, 2003, 348:651656



ŪɜɖŰɧŰɖŰŬ ɜɞůɞəɞɛŮɘŬəɩɜ ɚɞɘɛɩɝŮɤɜ ůŮ 

ɜɞůɞəɞɛŮɑŬ Űɤɜ ȼɄȷ

Type of Infection
No. of 

Infections
No. of deaths 

from 
infections

Case 
fatality 
rate, %

Catheter-associated bloodstream 
infection

248.678 30,665 12.3

Ventilator-associated pneumonia 250,205 35,967 14.4

Catheter-associated urinary tract 
infection

561-667 13,088 2.3

Surgical site infection 290,485 8,205 2.8

Other 386,090 11,062 2.9

TOTAL 1,737,125 98,987 5.7



ȷˊɞŭɘŭɧɛŮɜɞ ůŰɘɠ ɜɞůɞəɞɛŮɘŬəɏɠ 

ɚɞɘɛɩɝŮɘɠ əɧůŰɞɠ (ȼɄȷ)

HAI Attributable Costs

CLABSI $5,000 - $22, 000

VAP $11,000 - $25,000

UTI $589 - $789

SSI $10,000 - $25,000

CDI $5,000 - $ 7,000

Data from CDC



Trends in mortality reports

for the UK





Clostridium difficile

national target

ñFor Clostridium difficile the target is to

deliver a 30 per cent reduction in the number

of cases reported in 2010/11

compared to an agreed baseline in 2007/8.ò

PSA Delivery Agreement 19: Ensure better care for all

October 2007

http://www.hmtreasury.

gov.uk/media/3/A/pbr_csr07_psa19.pdf











Distribution of hospital Acquired

infections by site



Hospital acquired bacteraemia: risk factor

analysis of source and device associated



Hospital acquired bacteraemia:

Percentage of all organisms









ɁɞůɞəɞɛŮɘŬəɏɠ ɚɞɘɛɩɝŮɘɠ əŬɘ 

ˊɞɚɡŬɜɗŮəŰɘəɎ ˊŬɗɞɔɧɜŬ

ÅɄŮɟɑˊɞɡ 20% Ɂȿ ɞűŮɑɚɞɜŰŬɘ ůŮ ˊɞɚɡŬɜɗŮəŰɘəɎ 

ˊŬɗɞɔɧɜŬ

Åȷɡɝɖɛɏɜɖ ɗɜɖŰɧŰɖŰŬ ïɜɞůɖɟɧŰɖŰŬ

ÅɄŮɟɘɞɟɘůɛɏɜŮɠ ɗŮɟŬˊŮɡŰɘəɏɠ Ůˊɘɚɞɔɏɠ

ÅȾŬɗɡůŰɏɟɖůɖ ɢɞɟɐɔɖůɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ 

ɗŮɟŬˊŮɑŬɠ

ÅɄŬɟɎŰŬůɖ ɢɟɧɜɞɡ ɜɞůɖɚŮɑŬɠ

Åȷɨɝɖůɖ əɧůŰɞɡɠ ɔɘŬ ŰŬ ɜɞůɞəɞɛŮɑŬ



ÅMRSA

ÅVRE

ÅGRAM(-) ɛŮ ESBLôs

ÅKlebsiella spp əŬɘ ɎɚɚŬ ŮɜŰŮɟɞɓŬəŰɖɟɘŬəɎ 
ŬɜɗŮəŰɘəɎ ůŰɘɠ əŬɟɓŬˊŮɜɏɛŮɠ

ÅɄɞɚɡŬɜɗŮəŰɘəɎ ɛɖ ɕɡɛɞɨɜŰŬ
- Pseudomonas aeruginosa
- Acinetobacter baumauii

ÅC. difficile

ɄɞɚɡŬɜɗŮəŰɘəɎ ˊŬɗɞɔɧɜŬ 

ůŮ ɜɞůɞəɞɛŮɘŬəɞɨɠ ŬůɗŮɜŮɑɠ (ȸ. ȷɛŮɟɘəɐ, ȹ. 

Ⱥɡɟɩˊɖ)





ɳˉʽʵʹ˃ʽˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰ
ɮ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʰ˄ˍˇ˔ʺ

Åɳˎˊ˗ˉʹΥ EARSS/ECDC

Åоо ˔˗ˊʶˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄Σ Ҕ флл ʶˊʴʰˋˍʺˊʽʰ

Åɳ˂˂ʹ˄ʽˁʺ ʶˁˉˊˇˋ˗ˉʽˋʹ
Åɹ˄ˋˍʽˍˇˏˍˇ Pasteur

ÅWHONET 

Åɾʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ʵʶʾˁˍʶˌΥ
ÅStreptococcus pneumoniae, Staphylococcus aureus, 

Enterococcus faecalis, Enterococcus faesium, 
Escherichia coli, Pseudomonas aeruginosa, Klebsiella 
pneumoniae



ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ

Åɮ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʰ˄ˍˇ˔ʺΥ ˃ʶʾʸˇ˄ ˉˊˈʲ˂ʹ˃ʰ 
ʵʹ˃ˈˋʽʰˌ ˎʴʶʾʰˌ

ÅEscherichia coliΥ ˍˇ ˋˎ˔˄ˈˍʶˊˇ gram ςh ˊ˄ʹˍʽˁˈ 
ˉʰʻˇʴˈ˄ˇ ˋʶ ˃ʽˁˊˇʲʽʰʽ˃ʾʶˌ ˁʰʽ ˂ˇʽ˃˗˅ʶʽˌ 
ˇˎˊˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˉʰˊˇˎˋʽʱʸʶʽ ʰˏ˅ʹˋʹ ˍʹˌ 
ʰ˄ˍˇ˔ʺˌ ˋˍʰ ˎˉˈ ʶˉʽˍʺˊʹˋʹ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʱ

Åɮˏ˅ʹˋʹ MDR ̀ ʶ gram ςh ˊ˄ʹˍʽˁʱ ˉʰʻˇʴˈ˄ʰ

Åɾʶʾ˖ˋʹ ˍˇˎ ˉˇˋˇˋˍˇˏ MRSA ̀ ʶ ˁʱˉˇʽʶˌ ˔˗ˊʶˌ

Åɮ˄ʱʴˁʹ ʴʽʰ ˋˎ˄ʶˊʴʰˋʾʰ ˁʰʽ ˋˎ˄ˍˇ˄ʽˋ˃ʷ˄ʶˌ 
ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ʵʽʰˋˉˇˊʱˌ










