
©mh 2008

ICU benchmarking

Datenqualität?

M. Hiesmayr
HTG Anästhesie & Intensivmedizin

Medizinische Universität Wien

ASDI 2008



©mh 2008

Leistung & Qualität der Daten?
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nur mühsam?
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Veränderung 
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Leistung eines Prozesses?
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Process Control vs Standard
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Practice change
M. Haisjackl (personal communication)

Histogramm
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Leistung eines Prozesses?

Prozess
Menschen Gesunde

Tote

A zählen B normieren
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Zählen n =

Normieren     m =

Menschen

Tote

Tote

Welche Toten? ICU / KH?
Sind alle Toten gleich?

Leistung eines Prozesses?
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Ein Projekt mit Outcome nach 60 
Tagen!
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bei 95% vorhanden
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Intensivmedizin als Prozess

PROZESSInput Output

Vergleich

historische Daten
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OE ratio =

Beobachtete
Tote

Risikoadjustierung?

Erwartete
Tote

Summe der SAPS II vorhergesagten Mortalität
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SAPS II

Fehlende Werte
Sehr hohe Werte
Zu normale Werte
Nicht 24 Stunden maximale Werte
?
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SAPS II

Der Kopf
GCS!!!!
2 Beispiele

72a, Chirurgie geplant, HF 125, Kalium 2.9, 
Natrium 146, beatmet, sediert

SAPS II: 29 ……. GCS <6……..55 Punkte
Erwartete Mortalität

9.7% 57.5%
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SAPS II

Der Kopf
GCS!!!!
2 Beispiele

64a, CAP, HF 97, Kalium 3.6, Natrium 144, 
Hypertonie syst 210 mm Hg, beatmet, sediert

SAPS II: 26 ……. GCS 7…….. 39 Punkte
Erwartete Mortalität

7.2% 23%
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GCS profil
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O/E Ratios 33 Austrian ICUs

ÖSTER RE ICH ISC HES  ZEN TRU M FÜR
D OK UMEN TA TION  U ND  QU ALIT ÄTS-
SIC HERU NG IN DE R INTE NSIVMED IZIN

A
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ASDI NosoDoc
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Nosokomiale Infektionen

Jeder 4. ICU Patient
Das österreichische 
Profil
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Nosokomiale Infektionen 
Austria

Niveau 
hoch?
niedrig?

Variabilität
keine?
klein?
gross?

ASDI NOSODOC 2005

0
10
20

30
40

50
60
70

centers

pn
eu

m
on

ie
 ra

te

!?

Nosokomiale Infektionen / Interpretation



Length of stay and risk factor adjustment: 
theoretical example in the ICU

Hop. A Hop. B
N patients 200 200
N of pneumonia 8 16
Crude incidence rate 4% 8%

N patient-days 600 1200
N PN/1000 pt-days 13.3 13.3

N of ventilation days 200 800
N of VAP 8 14
N VAP/1000 ventilation days 40 17.5



Methods: case definitions
Bloodstream infection

• EU: BSI-A (minimal data)
– 1 positive blood culture for 

recognised pathogen OR
– 2 pos. blood cultures with skin 

contaminant (within 72 hours) + 
clinical symptoms: 

– skin cont= coagulase-negative
staphylococci, micrococcus sp., 
propionibacterium acnes, bacillus
sp., corynebacterium sp.

• CDC: + BSI-B
– +
– 1 pos blood culture with skin 

contaminant in patient with
clinical symptoms, central 
catheter, AB therapy

– skin cont= CNS, micrococcus
sp., propionibacterium acnes, 
bacillus sp., corynebacterium
sp.

– + pos. Ag test blood



Methods: case definitions
Bloodstream infection

EU/HELICS-ECDCCDC-DE (KISS)

catheter-
”related” BSI 
(microb. proof or 
clinical signs)

catheter-
”associated” BSI 
(CVC use in 48h 
before infection)

Primary 
BSI

Secondary 
BSI

BSI of unknown 
origin

BSI of unknown 
origin



Case Case definitionsdefinitions: : pneumoniapneumonia
((adaptedadapted fromfrom new CDCnew CDC--defdef.).)

X-ray(s) + clinical symptoms (t°/wbc + sput./ronchi…)

• PN1: protected sample + quantitative culture     
(104 CFU/ml BAL/103 PB,DPA)

• PN2: non-protected sample (ETA) + quantitative 
culture (106 CFU/ml)

• PN3: alternative microbiological criteria

• PN4: sputum bacteriology or non-quantitative ETA

• PN5: no microbiological criterion
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Cumulative incidence of PN, by Cumulative incidence of PN, by 
% intubation% intubation
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Independent risk factors of low 
sensitivity and specificity: decision to 
participate to surveillance network

P-value95% CIOR

<0.001(3.7-11.1)6.4Outside ICU, intensivist not 
involved

0.019(0.5-0.9)0.7Outside ICU, intensivist
involved

0.008(0.4-0.9)0.6In ICU, intensivist not 
involved

1In ICU, intensivist involved in 
data collection

Source: Morales I., Versporten A., Suetens C. Determinants of Sensitivity and 
Specificity of the Surveillance on ICU-acquired Infections. 17th Annual congress 
of the European Society of Intensive Care Medicine, Berlin, 12/10/2004
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Frage: Wann Kulturen?
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Frage: Wann Kulturen?
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Frage: Wann Kulturen?

Monta
g

Diensta
g

Mittw
och

Donnerst
ag

Fre
ita

g
Sa

msta
g

So
nnta

g

0
10
20
30
40
50
60
70
80
90

100
110

Wochentag

A
nz

ah
l K

ul
tu

re
n

Monta
g

Diensta
g

Mittw
och

Donnerst
ag

Fre
ita

g
Sa

msta
g

So
nnta

g

0
25
50
75

100
125
150
175
200
225
250
275
300
325

Wochentag

A
nz

ah
l K

ul
tu

re
n

Monta
g

Diensta
g

Mittw
och

Donnerst
ag

Fre
ita

g
Sa

msta
g

0
5

10
15
20
25
30
35
40
45
50
55

Wochentag

A
nz

ah
l K

ul
tu

re
n

Monta
g

Diensta
g

Mittw
och

Donnerst
ag

Fre
ita

g
Sa

msta
g

So
nnta

g

0

10

20

30

40

50

60

70

80

90

Wochentag

An
za

hl
 K

ul
tu

re
n

Monta
g

Diensta
g

Mittw
och

Donnerst
ag

Fre
ita

g
Sa

msta
g

So
nnta

g

0

10

20

30

40

50

Wochentag

A
nz

ah
l K

ul
tu

re
n

Monta
g

Diensta
g

Mittw
och

Donnerst
ag

Fre
ita

g
Sa

msta
g

So
nnta

g

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140

Wochentag

A
nz

ah
l K

ul
tu

re
n



©mh 2008

Input & Output Beobachtung
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CUSUM a practical display
(standard infection rate 10/100)
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The reality
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The simulation
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Nosocomial Infection Surveillance Network in ICUNosocomial Infection Surveillance Network in ICU

Big Brother is watching  Big Brother is watching  youyou
... for quality improvement... for quality improvement

Dr Anne  SAVEY
C.CLIN SUD-EST
Regional Centre for Infection Control 
South-East France

Lyon - France

YOU 
ARE 

WATCHING!
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MeanMean LOS by ICU, by countryLOS by ICU, by country
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The annual view
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Information …. Action

Nosocomial infections / time
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Public disclosure of HCAI rates: a threat 
to data quality?



HELICSHELICS--ICU: network of networksICU: network of networks

PREZIESPREZIESPREZIESPREZIESPREZIESPREZIESPREZIESPREZIESPREZIES
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No data   (29)



HELICSHELICS--ICU participation, 2004ICU participation, 2004--20052005
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MeanMean percentagepercentage of of intubatedintubated
patients by countrypatients by country
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MeanMean incidence incidence densitydensity of ICUof ICU--acquiredacquired
pneumoniapneumonia by % of intubationby % of intubation
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Nosocomial infektions Europe

Device-associated VAP-rate
HELICS-ICU 2004-2005
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Nosocomial infektions / Benchmarking

Analysis from C. Suetens, IPH, Brüssel
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Nosocomial infektions Austria

ASDI NOSODOC 2004
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Pneumonia & outcome
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HELICS-ICU: National/Regional ICU surveillance networks in the EU 

•

•HELICS-ICU working party:
• 1 intensivist + 1 epidemiologist per EU 
member state + ESICM Infection Section 
members
• Objective:  to create the basis for 
comparative analysis of NI rates in the ICU

•Networks for NI surveillance in ICU in 7 
member states:

• 5 patient-based : NL, BE, FR (5 regions), 
SP, AT
• 3 unit (CDC)-based : GER, LU, PO
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Case definitions: CVC infection (o)
CRI1: Local CVC-related infection (no positive blood culture)
quantitative CVC culture ≥ 103 CFU/ml or semi-quant. CVC 
culture > 15 CFU 
AND pus/inflammation at the insertion site or tunnel

CRI2: General CVC-related infection (no positive blood culture)
quantitative CVC culture ≥ 103 CFU/ml or semi-quant. CVC culture 

> 15 CFU 
AND clinical signs improve within 48 hours after catheter removal

CRI3: CVC-related BSI: BSI within 48 hours of catheter removal
AND  positive culture with the same micro-organism of either quantitative 

CVC culture, pus from insertion site,  quantitive blood culture ratio 
CVC blood sample/peripheral blood sample> 5, differential delay of 
positivity of blood cultures > 2 hours
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ÖSTER RE ICH ISC HES  ZEN TRU M FÜR
D OK UMEN TA TION  U ND  QU ALIT ÄTS-
SIC HERU NG IN DE R INTE NSIVMED IZIN

A
SDI

Benchmarking
Project ASDI/NOSODOC
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Exposure

Microbiology
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Standards

Definitions of nosocomial infections
Helics, KISS, CDC

Procedures
All cv catheters
All other sites only for suspected infection
No „surveillance“ cultures

Data analysis
Continuity of data collection
Who is in the reference base?
Handling of breaks

Reporting



Data comparability of Healthcare-
Associated Infection rates

• Primary local (hospital) objective of participation in HCAI 
surveillance: compare own rates with other hospitals as 
measure of own performance
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Factors influencing HCAI rates

• Variations due to chance (sample size)
• Length of stay
• Risk adjustment:

– Intrinsic risk factors (case-mix)
– Extrinsic risk factors (invasive procedures)

• Sensitivity and specificity:
– Differences in diagnostic practices: e.g. pneumonia
– Different “interpretations” of standardized definitions (no gold 

standard): e.g. superficial surgical site infections
– Differences in case finding, e.g. post-discharge surveillance
– Other influences, e.g. public disclosure of HCAI rates

• Difference in surveillance methods: case definitions (e.g. 
bloodstream infections), ICU denominators
True differences in rates: Quality of care, epidemics



Minimal participation period: Variations 
due to chance
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