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ÅTo be useful, SIRS should, in specific 

and well-defined groups of patients: 

ïHave clinical/prognostic significance

ïBe easily measurable/quantifiable

ïHave biological plausibility 

ïFacilitate the development of effective 

therapeutic intervention(s)
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ÅIncidence of SIRS very high in ICU patients

ÅICU prevalence similar for SNISIRS & sepsis  

ÅContinuum does exist between SIRS, sepsis, severe 
sepsis and septic shock

ïAbout 30% of those presenting with SIRS have 
confirmed sepsis 

ïAbout 25% progress to severe sepsis

ÅSNISIRS and SS have similar crude mortality rates

ÅSNISIRS more common on ICU admission and more 
associated with CNS dysfunction and death from 
neurological failure
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Population demographics n=2764

Age (years SD)

Male (%)

APACHE II (mean SD)

SOFA (mean SD)

Made up of (total day 1):

-Respiratory

-Cardiovascular

-Neurological

-Renal

-Coagulation

-Liver score

ICU length of stay, days (IQR)

ICU length of stay > 3days (%)

ICU mortality (%)

63.0 14.6

71.6

15.1 4.7

6.0 2.3

2.3 0.8

2.1 1.2

0.0 0.0

0.4 0.6

0.8 0.8

0.5 0.7

1.1 (0.9 ï2.7)

18.5

2.68

The systemic inflammatory response syndrome after CPB



Total SOFA score
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Type of Surgery No.patients

Coronary artery bypass grafting (CABG)

Valvular heart surgery

Valvular heart surgery & CABG

Other

1425

763

252

324



SIRS criteria met Proportion of 

patients

Number of SIRS 

criteria

Ó 1

Ó 2

Ó 3

4

Maximum (m SD)

99.96%

96.20%

58.50%

12.41%

100.00% 2.67 0.74

SIRS criterion Minimum Maximum

Heart rate (beats/min SD)

Respiratory rate (/min SD)

PaCO2 (kPa SD)

Temperature ( C̄ SD)

White cell count (x109/l SD)

71.7 14.6

10.5 0.9

5.09 0.83

35.8 1.4

-

105.1 19.7

11.5 4.3

-

37.3 0.7

13.0 5.8



SIRS criteria met Ó1 Ó2 Ó3 4

Maximum no @ 24 hours

(mean SD) *

No of patients

Age (years SD)

Male (%)

APACHE II (mean SD)

SOFA (mean SD)

Total day 1

ICU LOS (days)

ICU mortality

2.67 0.74

2763

63.0 14.6

71.6

15.1 4.7

6.0 2.3

6.7 3.0

2.68%

2.74 0.67

2659

63.0 14.7

71.1

15.1 4.7

6.0 2.3

6.8 3.0

2.78%

3.21 0.41

1617

62.4 15.5

68.5

15.7 5.1

6.3 2.5

7.2 3.2

4.21%

4.00 0.00

343

60.0 17.3

61.8

16.9 5.9

7.0 2.8

8.3 3.6

10.2%

Demographic data for population meeting a minimum of 1,2,3,4 SIRS criteria



Number of SIRS criteria held: ICU survivors
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Number of SIRS criteria held: non ICU survivors

0 1 2 3 4 5 6 7
0

10

20

30

40

50

60

70

80

90

100

0 1 2 3 4

B

Days post admission to the Intensive Care Unit

p
a
ti

e
n

ts
 f

u
lf

il
li
n
g
 c

ri
te

ri
a
 (

%
)

ÅThose who died less likely to fulfil 1 or 2 criteria; fulfilled 3 or 4 earlier

ÅOn admission survivors met 2,3 & 4 criteria 42.7%, 13.6%, 0.9% respectively

ÅOn admission non survivors met 2,3 & 4 criteria 48.6%, 14.7%,  6.8% respectively



SIRS criteria and ICU mortality
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Enhancing the discriminatory power of SIRS in this population:

Using ROC to model varying combinations of defining criteria



SIRS criteria and ICU length of stay
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SIRS criteria and SOFAtmax
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ÅSIRS is common after CPB 

ÅMortality: Maximum number of hours 

where 3 or more SIRS criteria met in 1st

24 hours yielded greatest AUC (0.79)

ÅICU LOS/SOFAtmax: Maximum number 

of consecutive hours where 2 or more  

SIRS criteria met in 1st 24 hours yielded 

greatest AUCs (0.62, 0.61)     

SIRS after CPB:   

A useful concept?



ÅTo be useful, SIRS should, in specific 

and well-defined groups of patients: 

ïHave clinical/prognostic significance

ïBe easily measurable/quantifiable

ïHave biological plausibility 

ïFacilitate the development of effective 

therapeutic intervention(s)
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ÅWhite cell count (WCC)

ÅC-reactive protein (CRP)

ÅPaO2:FiO2 (P/F ratio)  

ÅLength of stay (LOS) on ICU

Å[ŜƴƎǘƘ ƻŦ ǘƛƳŜ ǊŜǉǳƛǊƛƴƎ Ψ[ŜǾŜƭ о /ŀǊŜΩ

Clinical Markers of Adverse Outcome after CPB

Richard Hewitt, Anna Lagan



Hypothesis

Polymorphisms in genes encoding pro- and anti-
inflammatory cytokines are associated with adverse 

clinical outcomes after cardiopulmonary bypass (CPB)



Carriers of IL-6 -174 CC genotype required a longer 
time on Level 3 Care following CPB

IL-6 174 & time requiring Level 3 Care
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Carriers of IL-6 174 CC/CG  and IL-6 intron 4 GG/GA
had a lower PaO2:FiO2

IL-6 intron 4 & post-operative PaO2/FiO2 ratio
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299.7 
(248.7 ς370.9)

246.2 
(188.6 ς308.6)

246.2
(198.5- 308.6)

301.5
(265.6 ς372.8)

Median 
(IQR)



Carriers of LTA +249 TT had a higher White Cell 
Count (WCC) on post operative days 2 and 3 

A clear dose response of the T allele


