
Severity of Illness 
Scoring in ICU

Clearing away the mist of 
uncertainty ? 



That foggy, closed-in feeling will 
dissipate soon, giving you a clear view 

of what is ahead.



Prediction
The reduction of clinical uncertainty

“...a modern clinician’s main challenge in the care of 
patients is to make predictions”

Feinstein AR  Ann Int Med 1983

“The omission of prediction from basic medical 
science has impoverished clinical work ...”



History of predicting outcomes
Edwin Smith Papyrus (3000 BC)

“A disease which I will treat

A disease with which I will contend

A disease not to be treated”

American Civil War (1862)

Risk stratification based on tissue trauma 
reduced unnecessary amputations

“Third Medical Revolution” (1988)

 = Outcomes research

Dr Relman NEJM Nov 3, 1988 pg 1220



Why bother?
Administrator’s revenge on clinician ?

Spy in the cab?

Defense against public’s right to know?

Politically imposed  “Michelin Guide” to 
medical results

Beware of raw data!

“Craig’s List”



Because if you don’t someone else 
will !
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Mortality rates: a starting point

Monitoring rates of mortality is widely 
accepted as an e!ective starting point 
when it comes to comparing clinical 
performance. "e Hospital Standardised 
Mortality Ratio (HSMR) has been adopted 
widely in both the UK and internationally 
as one important indicator of mortality. 

"e HSMR is gaining in currency as a  
useful indicator of patient safety. In 
the US, the Institute for Healthcare 
Improvement (IHI) has adopted HSMR 
analyses in their campaigns to improve 
the safety of patients.

"ese include the Move Your Dot™ initiative, 
which gives advice and guidance to US 
hospitals on how to lower their mortality 
rates. "e IHI regards this as “one of 
many current approaches being used to 
improve healthcare safety”.3 In England 
the Patient Safety First Campaign being 
led by the National Patient Safety Agency 
(NPSA) is using HSMRs as a high level 
tracking measure. 

HSMRs: the story so far

Dr Foster has been analysing mortality 
data since 2000. In 2001 we published 
our original Hospital Guide edition, which 
included the #rst national publication of 
standardised death rates in the world. 
"e HSMR was conceived by Professor 
Sir Brian Jarman, director of the Dr Foster 
Unit at Imperial College London. We 
continue to publish this data each year, 
helping to ful#l the legacy of the inquiry 
into children’s heart surgery at the Bristol 
Royal In#rmary.4 Professor Jarman was a 
member of that inquiry.

In a lecture given #ve years after the 
inquiry concluded, its chair, Professor Sir 
Ian Kennedy, noted that the NHS needed 
to do more work to improve patient 
safety and avoid unnecessary deaths. 
“Just how many avoidable deaths and 
injuries are there, and in what areas of 
clinical care?” he asked. “"is continued 
lack of knowledge must be a matter of 
signi#cant regret. How can the system, as 
a system, act or react?”5 

Analysing and monitoring HSMRs is one 
starting point to identify and reduce these 
deaths. "e Dr Foster Unit has continually 
re#ned and improved the methodology 
for calculating HSMRs. For example, it has 
taken into account palliative care episodes, 
has re#ned casemix adjustments and 
has changed the classi#cation system to 

improve the identi#cation of conditions 
included in the HSMR population. Over 
70 per cent of NHS acute trusts use HSMR 
analysis to monitor clinical outcomes in 
their hospitals.

“If there is one indicator, above all others, 
that signi#es overall clinical excellence and 
care of the highest quality for all our patients, 
it is a consistently low hospital mortality 
ratio. It is a tribute to the professionalism 
and standing of our clinical teams that we 
have managed to sustain our performance 
as one of the leading trusts in the country 
based on this vital indicator year-on-year 
since the #rst Hospital Guide.” 

Julian Nettel, Chief Executive,  
Barts and "e London NHS Trust

HSMRs in practice

While the annual HSMR provides useful 
trend information, trusts are also using 
monthly updates to track the progress of 
improvement initiatives.

Early in 2007, when Wrightington, Wigan  
and Leigh NHS Trust realised its HSMR  
was high, it concentrated on improvements  
in myocardial infarction, fractured neck 
of femur and infection control. 

"is year the trust made monitoring its 
HSMR a top priority and introduced a 
number of initiatives aimed at lowering its 
ratio. One measure has been to improve 
ward observations, especially using a score 
that is based on level of consciousness, 
blood pressure, heart rate, respiratory rate 
and body temperature. "is approach 
allows sta! to spot deterioration in a patient 
at an early stage. "ese identi#ed patients 
are passed to an extended critical care 
outreach team, which means that those  
who need intensive care or high dependency  
care are able to receive it earlier.

A policy of ‘right patient right ward’ 
has also been implemented to ensure 
patients are treated and nursed in an 
appropriate specialty bed at the #rst 
possible opportunity. "e trust carries 
out a weekly ‘clinician notes review’ of all 
deaths. Where a death is not anticipated, 
or where there are issues requiring 
further investigation, involvement is 
sought from the consultant leading the 
care, as well as senior clinicians.

This combination of initiatives has 
improved patient care. "e trust has also 
seen its HSMR fall steadily each month 
in 2008. It has set a target to reduce its 

annual HSMR to 100 in the current 
#nancial year and is currently on course 
to achieve this, as we will hopefully be 
able to see in next year’s Hospital Guide.

Andrew Foster, the trust’s chief executive, 
says the reduced HSMR is thanks to a 
“sustained e!ort” across the trust, as 
well as to “support from Dr Foster and 
learning from best practice from other 
national and international sources”. 

!e Hospital Standardised 
Mortality Ratio

HSMRs are based on the routinely 
collected administrative data for  
England (the Commissioning Data  
Sets) for the year ending March 2008.

"e Dr Foster Unit at Imperial 
College calculated death rates for 
the diagnoses that led to 80 per cent 
of all deaths in England. 

It made adjustments for sex, age 
group (in #ve-year age bands up to 
90+) and the method of admission 
(emergency or elective). It also made 
adjustments for the socioeconomic 
deprivation quintile of patients’ areas  
of residence and the primary diagnosis  
(based on the Clinical Classi#cation 
System group).

Where appropriate, the Dr Foster 
Unit adjusted the data to take into 
account co-morbidities, numbers 
of previous emergency admissions, 
seasonal variation and whether a 
patient is being treated within the 
specialty of palliative care. 

"e expected counts were derived  
using logistic regression models for 
each diagnosis, adjusting for these 
factors. "e outcome of interest was  
in-hospital death.

!e following trusts have 
improved for three consecutive 
years, dropping 30 per cent or 
more during that whole period

North West London Hospitals  
NHS Trust

South Tyneside  
NHS Foundation Trust

"e Ipswich Hospital NHS Trust

"e Whittington Hospital  
NHS Trust
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Mortality %
Injury Severity Score

47% **

Watt I, Ledingham IM.  
Anaesthesia 1984;39:973–81.

I.S.S.

Risk stratification



Thanks to scoring systems

Risk stratification

Wagner RL, White PF, et al  
NEJM 1984, Vol 310:1415-1421–81.



Now a treatment(!) in 2009



So, was this important?

Change in ICU 
mortality

ARDSnet - 8.8 %

Activated Protein C - 6.1%

Etomidate + 49%

Risk stratification
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MortalityMortalityMortality

Severity of 
disease

No. 
patient

s

Old 
therapy

Old 
therapy New therapyNew therapy

Entire 
series

100 50 42
Low risk 33 3 9% 3 9%

Middle risk 34 17 50% 9 26%
High risk 33 30 91% 30 91%

Focus on risk groups most 
likely to benefit

Research

Not 
significant

Significant **



BMJ 2004; 328: 668 – 679

greater reduction in bacterial count with the combination versus
that with each of the agents alone.86 In studies comparing the
same ! lactam this is directly tested, but the effect of increasing
the antibiotic spectrum cannot be separated from a synergistic
effect. In studies comparing different ! lactams the spectrum of
coverage was similar in both arms. However, synergism can be
examined only indirectly. If we assume that the aminoglycoside
offers more than its additional coverage, the combination arm
should perform as well, or better, than the broader spectrum !

lactam monotherapy. With the former design we did not detect
an advantage to the combination, while with the latter we found
an advantage to monotherapy.

Weaknesses of the study
The quality of included studies was poor overall. We did not
detect bias induced by any of the measures assessed. We could
not obtain data on all cause fatality for 33% of studies. It is
unlikely that missing results would shift the results for studies

Relative risk
(95% CI)

Weight
(%)

0.1 0.2 0.5 1 2 5 10

Favours monotherapy Favours combination

01 Same β lactam
Abrams 1979
Cardozo 2001
Sandberg 1997
Sculier 1982
Carbon 1987
Ribera 1996
Korzeniowski 1982
Klastersky 1973
D'Antonio 1992
Kljucar 1990
Cometta 1994
Dupont 2000
Subtotal (95% CI)

Total events: 74 (monotherapy), 75 (combination therapy)
Test for heterogeneity: χ2=5.68, df=8, P=0.68, I 2=0%
Test for overall effect: z=0.14, P=0.89

02 Different β lactam
Duff 1982
Havig 1973
Naime Libien 1992
Rasmussen 1986
Thompson 1993
Trujillo 1992
Wiecek 1986
Wing 1998
Yellin 1993
Bergeron 1988
Cone 1985
Speich 1998
Thompson 1990
Hoepelman 1988
Koehler 1990
Jaspers 1998
Stille 1992
Landau 1990
Warren 1983
Gomez 1990
Mouton 1995
Arich 1987
Felisart 1985
Smith 1984
McCormick 1997
Mouton 1990
Sieger 1997
Alvarez Lerma 2001
Brown 1984
Finer 1992
Rubinstein 1995
Subtotal (95% CI)

Total events: 197 (monotherapy), 222 (combination therapy)
Test for heterogeneity: χ2=26.06, df=21, P=0.20, I 2=19.4%
Test for overall effect: z=1.48, P=0.14

Total (95% CI)
Total events: 271 (monotherapy), 297 (combination therapy)
Test for heterogeneity: χ2=32.50, df=30, P=0.34, I 2=7.7%
Test for overall effect: z=1.22, P=0.22

0/12
0/56
0/37
0/10
1/25
1/45
2/33
7/22
7/144
11/49

24/148
21/111

692

0/31
0/24
0/15
0/29
0/80
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9/50
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0/26
0/15
0/30
0/40
0/14
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0/34
1/29
2/19
6/45
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5/39
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5/22
11/36
19/93
9/63
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9/16
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Not estimable
Not estimable
Not estimable

0.33 (0.02 to 7.32)
0.88 (0.06 to 13.25)
0.50 (0.05 to 5.32)
0.41 (0.09 to 1.92)
2.44 (0.72 to 8.26)
0.69 (0.27 to 1.76)
1.25 (0.57 to 2.74)
1.23 (0.70 to 2.14)
0.91 (0.54 to 1.55)
1.02 (0.76 to 1.38)

Not estimable
Not estimable
Not estimable
Not estimable
Not estimable
Not estimable
Not estimable
Not estimable
Not estimable

0.26 (0.01 to 6.23)
0.45 (0.04 to 4.60)
0.17 (0.02 to 1.36)
0.64 (0.11 to 3.66)
0.46 (0.09 to 2.36)
2.43 (0.49 to 12.13)
0.77 (0.18 to 3.22)
0.41 (0.10 to 1.60)
1.33 (0.34 to 5.21)
0.38 (0.11 to 1.34)
1.20 (0.40 to 3.61)
0.91 (0.34 to 2.44)
1.41 (0.54 to 3.67)
0.62 (0.27 to 1.42)
0.36 (0.16 to 0.83)
1.40 (0.64 to 3.04)
0.74 (0.39 to 1.40)
0.58 (0.31 to 1.09)
0.82 (0.47 to 1.45)
1.09 (0.62 to 1.92)
1.70 (1.03 to 2.79)
0.84 (0.53 to 1.34)
0.85 (0.69 to 1.05)

0.90 (0.77 to 1.06)

0.28
0.37
0.48
1.13
1.76
2.89
3.98
7.31
8.06
26.27

0.27
0.50
0.62
0.88
0.99
1.03
1.29
1.41
1.42
1.66
2.14
2.65
2.77
3.63
3.72
4.10
5.84
6.02
7.07
7.07
8.81
9.85
73.73

100.0

Study
or subcategory

Monotherapy
No/Total

Combination
therapy
No/Total

Fig 2 All cause fatality in comparison of ! lactam monotherapy v ! lactam-aminoglycoside combination therapy for treatment of sepsis. Log scale of relative risks
(95% confidence intervals), random effect model. Studies ordered by weight

Papers
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No Mortality Difference between Mono vs Combination Therapy in 
Severe Infection



This is Why We Stratify for Risk of Death

Crit Care Med 2010 Vol. 38, No. 8

Odds Ratio of Death
0.001 0.01 0.1 1 10 100

<15% 8.8 13 1.53

15-25% 18 19 1.05

>25% 41 31 0.86

Monotherapy 
mortality (%)

Combination
therapy 

mortality (%)

Odds ratio
of 

Combination 
Therapy

Monotherapy
Mortality 



Risk stratification

Research

Resource utilization

Clinical decision analysis

Why bother?

• Audit of quality of care

✦ S.M.R. (standard mortality ratio)

Good Medical Reasons



TRISS trauma scoring allowed detection 
of an underperforming California hospital

Knaus’ 13 ICU study detected factors 
distinguishing good vs poor performance

Allows focused unit audit on unexpected 
results

Audit of quality of care



Risk stratification

Research

Audit of quality of care

✦ S.M.R. (standard mortality ratio)

Clinical decision analysis

Why bother?

• Resource utilization

Good Medical Reasons



1% GDP spent on ICU

15 -25% of hospitals cost

Resource utilization



Effective cost per 
survivor methodology

Method used in industry

Analyse the most cost effective method for 
the same result

Centoxin vs re-organisation

£300,000 vs ~ £5000



TISS on Discharge - Optimal
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TISS on Discharge - Sub optimal
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Risk stratification

Research

Audit of quality of care

✦ S.M.R. (standard mortality ratio)

Resource utilization

Why bother?

• Clinical decision analysis

Good Medical Reasons



Protection from pessimistic 
physicians?

Clinical decision analysis



So which score ?



Pick your score
Title and clinical area Acronym Theoretical basis

Intensive care
Acute physiology and chronic health evaluation APACHE Physiological

APACHE II APACHE II Physiological

APACHE III APACHE III Physiological
Simplified acute physiology score (I,II) SAPS Physiology + therapy

Organ system failure OSF Physiology + therapy
Riyadh intensive care program RIP APACHE II + OSF

Sickness score SS Dynamic APACHE
Mortality prediction model (0, I, II) MPM Binary variables

Physiology stability model PSI Physiology 
Paediatric risk of mortality PRISM Derived from PSI

Therapeutic intervention scoring system TISS Workload/costs
Time orientated score system TOSS Workload/costs

Sepsis related organ failure score SOFA Physiological
Logistic Organ Dysfunction System LODS Physiological
Organ failure and or infection score ODIN Physiological

Trauma
Glasgow coma scale GCS Clinical neurology

Abbreviated injury scale AIS Anatomical
Injury severity score IS Anatomical

Revised trauma score RTS Physiological
TRISS methodology TRISS Combined



Selection of an outcome

Selection of predictor variables

✦ Diagnosis

✦ Severity of disease

✦ Physiological reserve

Weighting of variables

Methodology



Gives a prediction of risk of death 
for a group of patients



“APACHE II score”

✦ Acute Physiology Score

✦ Age

✦ Chronic health evaluation

Reason for Admission

Emergency Surgical Admission

You need : 

Risk of Death is NOT the APACHE II 
Score



Ln (R/1-R) = -3.517+(APACHE II score * 0.146)
+(0.603, only if post emergency surgery)

+(Diagnostic category weight)

Risk of Death is NOT the APACHE II 
Score



Risk 
of 

Death

APACHE-II score

Diagnosis-
coefficient

Septic ShockDKA

Risk of Death is NOT the APACHE II 
Score



 The PROWESS study

! Begin resuscitation immediately in patients with hypotension or
elevated serum lactate >4mmol/l; do not delay pending ICU
admission. (1C)

! Resuscitation goals: (1C)
• Central venous pressure (CVP) 8–12 mm Hg*
• Mean arterial pressure ≥ 65 mm Hg
• Urine output ≥ 0.5 mL.kg-1.hr-1

• Central venous (superior vena cava) oxygen saturation ≥ 70%,
or mixed venous ≥ 65%

!!!! If venous O2 saturation target not achieved: (2C)
• consider further fluid
• transfuse packed red blood cells if required to haematocrit of ≥ 30% 

and/or
• dobutamine infusion max 20 µg.kg-1.min-1

* A higher target CVP of 12-15 mmHg is recommended in the presence of
mechanical ventilation or pre-existing decreased ventricular compliance.

! Obtain appropriate cultures before starting antibiotics provided
this does not significantly delay antimicrobial administration.(1C)
• Obtain two or more blood cultures (BCs)
• One or more BCs should be percutaneous
• One BC from each vascular access device in place >48 hours
• Culture other sites as clinically indicated

! Perform imaging studies promptly in order to confirm and 
sample any source of infection; if safe to do so. (1C)

! Begin intravenous antibiotics as early as possible, and always
within the first hour of recognising severe sepsis (1D) and sep-
tic shock. (1B)

! Broad-spectrum: one or more agents active against likely bacte-
rial/fungal pathogens and with good penetration into presumed
source. (1B)

! Reassess antimicrobial regimen daily to optimise efficacy, 
prevent resistance, avoid toxicity & minimise costs. (1C)

!!!! Consider combination therapy in Pseudomonas infections. (2D)

!!!! Consider combination empiric therapy in neutropenic patients.(2D)

!!!! Combination therapy no more than 3-5 days and de-escalation
following susceptibilities. (2D)

! Duration of therapy typically limited to 7–10 days; longer if
response slow, undrainable foci of infection, or immunologic
deficiencies. (1D)

! Stop antimicrobial therapy if cause is found to be non-infec-
tious. (1D)

! A specific anatomic site of infection should be established 
as rapidly as possible(1C) and within the first 6 hours of presen-
tation. (1D)

! Formally evaluate patient for a focus of infection amenable to
source control measures (eg: abscess drainage, tissue debride-
ment). (1C)

! Implement source control measures as soon as possible follow-
ing successful initial resuscitation. (1C)

!!!! Exception: infected pancreatic necrosis, where surgical inter-
vention best delayed. (2B)

! Choose source control measure with maximum efficacy and 
minimal physiologic upset. (1D)

! Remove intravascular access devices if potentially infected. (1C)

! Fluid-resuscitate using crystalloids or colloids. (1B)

! Target a CVP of ≥ 8mmHg (≥12mmHg if mechanically vent -
ilated). (1C)

! Use a fluid challenge technique while associated with a haemo-
dynamic improvement. (1D)

! Give fluid challenges of 1000 ml of crystalloids or 300–500 ml
of colloids over 30 minutes.  More rapid and larger volumes 
may be required in sepsis-induced tissue hypoperfusion. (1D)

! Rate of fluid administration should be reduced if cardiac filling
pressures increase without concurrent haemodynamic improve-
ment. (1D)

! Maintain MAP ≥ 65mmHg.(1C)

! Norepinephrine or dopamine centrally administered are the 
initial vasopressors of choice.(1C)

! Epinephrine, phenylephrine or vasopressin should not be
administered as the initial vasopressor in septic shock. (2C)
• Vasopressin 0.03 units/min maybe subsequently added to norepineph-

rine with anticipation of an effect equivalent to norepinephrine alone.

! Use epinephrine as the first alternative agent in septic shock
when blood pressure is poorly responsive to norepinephrine 
or dopamine.(2B)

! Do not use low-dose dopamine for renal protection. (1A)

! In patients requiring vasopressors, insert an arterial catheter 
as soon as practical. (1D)

! Use dobutamine in patients with myocardial dysfunction as 
supported by elevated cardiac filling pressures and low cardiac
output. (1C)

! Do not increase cardiac index to predetermined supranormal
levels. (1B)

!!!! Consider intravenous hydrocortisone for adult septic shock
when hypotension remains  poorly responsive to adequate fluid
resuscitation and vasopressors. (2C)

!!!! ACTH stimulation test is not recommended to identify the subset
of adults with septic shock who should receive hydro
cortisone. (2B)

!!!! Hydrocortisone is preferred to dexamethasone.(2B)

!!!! Fludrocortisone (50 µg orally once a day) may be included if 
an alternative to hydrocortisone is being used which lacks 
significant mineralocorticoid activity. Fludrocortisone is optional
if hydrocortisone is used. (2C)

!!!! Steroid therapy may be weaned once vasopressors are no
longer required. (2D) 

! Hydrocortisone dose should be <300mg/day. (1A)

! Do not use corticosteroids to treat sepsis in the absence 
of shock unless the patient’s endocrine or corticosteroid history
warrants it. (1D)

!!!! Consider rhAPC in adult patients with sepsis-induced organ 
dysfunction with clinical assessment of high risk of death (typi-
cally APACHE II ≥ 25 or multiple organ failure) if there are no
contraindications. (2B; 2C for post-operative patients)

! Adult patients with severe sepsis and low risk of death 
(eg: APACHE II <20 or one organ failure) should not receive
rhAPC. (1A)

! Give red blood cells when haemoglobin decreases to <7.0 g/dl 
(<70 g/L) to target a haemoglobin of 7.0 – 9.0 g/dl in adults. (1B)
A higher haemoglobin level may be required in special circumstances 
(eg: myo cardial ischaemia, severe hypoxaemia, acute haemorrhage, 
cyanotic heart disease or lactic acidosis)

! Do not use erythropoietin to treat sepsis-related anaemia.
Erythropoietin may be used for other accepted reasons. (1B)

!!!! Do not use fresh frozen plasma to correct laboratory clotting
abnormalities unless there is bleeding or planned invasive pro-
cedures. (2D)

! Do not use antithrombin therapy. (1B)

!!!! Administer platelets when: (2D)
- counts are <5000/mm3 (5 X 109/L) regardless of bleeding. 
- counts are 5000 to 30,000/mm3 (5–30 X 109/L) and there is significant 

bleeding risk.
- Higher platelet counts ≥ 50,000/mm3 (50 X 109/L) are typically required 

for surgery or invasive procedures.

! Target a tidal volume of 6ml/kg (predicted) body weight in
patients with ALI/ARDS. (1B)

! Target an initial upper limit plateau pressure ≤30cmH2O. 
Consider chest wall compliance when assessing plateau pres-
sure. (1C)

! Allow PaCO2 to increase above normal, if needed to minimise
plateau pressures and tidal volumes. (1C)

! Positive end expiratory pressure (PEEP) should be set to avoid
extensive lung collapse at end  expiration. (1C)

!!!! Consider using the prone position for ARDS patients requiring
potentially injurious levels of FiO2 or plateau pressure, provided
they are not put at risk from positional changes. (2C)

! Maintain mechanically ventilated patients in a semi-recumbent
position unless contraindicated.(1B) 
!!!! Suggested target elevation 30 - 45 degrees.(2C)

!!!! Non invasive ventilation may be considered in the minority of
ALI/ARDS patients with mild-moderate hypoxemic respiratory
failure. The patients need to be haemodynamically stable, com-
fortable, easily arousable, able to protect/clear their airway and
expected to recover rapidly. (2B)

! Use a weaning protocol and a spontaneous breathing trial (SBT)
regularly to evaluate the potential for discontinuing mechanical
ventilation. (1A)
• SBT options include a low level of pressure support with continuous
positive 

airway pressure 5 cm H2O or a T-piece. 
• Before the SBT, patients should: 

– be arousable 
– be haemodynamically stable without vasopressors 
– have no new potentially serious conditions
– have low ventilatory and end-expiratory pressure requirement
– require FiO2 levels that can be safely delivered with a face mask or

nasal cannula

! Do not use a pulmonary artery catheter for the routine monitor-
ing of patients with ALI/ARDS. (1A)

! Use a conservative fluid strategy for patients with established
ALI who do not have evidence of tissue hypoperfusion. (1C)

! Use sedation protocols with a sedation goal for critically ill
mechanically ventilated patients. (1B)

! Use either intermittent bolus sedation or continuous infusion
sedation to predetermined end points (sedation scales), with
daily interruption/ lightening to produce awakening. Re-titrate 
if necessary. (1B)

! Avoid neuromuscular blockers where possible. Monitor depth 
of block with train of four when using continuous infusions. (1B)

! Use IV insulin to control hyperglycaemia in patients with severe
sepsis following stabilisation in the ICU. (1B)

!!!! Aim to keep blood glucose <8.3 mmol/L (150 mg/dl) using a
validated protocol for insulin dose adjustment. (2C)

! Provide a glucose calorie source and monitor blood glucose val-
ues every 1-2 hours (4 hours when stable) in patients receiving
intravenous insulin. (1C)

! Interpret with caution low glucose levels obtained with point 
of care testing, as these techniques may overestimate arterial
blood or plasma glucose values. (1B)

!!!! Intermittent haemodialysis and continuous veno-venous
haemofiltration (CVVH) are considered equivalent.(2B)

!!!! CVVH offers easier management in haemodynamically unstable
patients.(2D)

! Do not use bicarbonate therapy for the purpose of improving 
haemo dynamics or reducing vasopressor requirements when
treating hypo perfusion-induced lactic acidaemia with pH ≥
7.15. (1B)

! Use either low-dose unfractionated heparin (UFH) or low-molec-
ular weight heparin (LMWH), unless contraindicated. (1A)

! Use a mechanical prophylactic device, such as compression
stockings or an intermittent compression device, when heparin
is contra indicated. (1A)

!!!! Use a combination of pharmacologic and mechanical therapy 
for patients who are at very high risk for DVT. (2C)

!!!! In patients at very high risk LMWH should be used rather than
UFH. (2C)

! Provide stress ulcer prophylaxis using H2 blocker (1A) or proton
pump inhibitor (1B). Benefits of prevention of upper GI bleed
must be weighed against the potential for development of venti-
lator-acquired pneumonia.

! Discuss advance care planning with patients and families. 
Describe likely outcomes and set realistic expectations. (1D)

Prepared on behalf of the SSC by Dr Jeremy Willson & Professor Julian Bion

Consideration for limitation of support

Stress ulcer prophylaxis

Deep vein thrombosis (DVT) prophylaxis

Bicarbonate therapy

Renal replacement

Glucose control
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Example of misuse - PROWESS



! Begin resuscitation immediately in patients with hypotension or
elevated serum lactate >4mmol/l; do not delay pending ICU
admission. (1C)

! Resuscitation goals: (1C)
• Central venous pressure (CVP) 8–12 mm Hg*
• Mean arterial pressure ≥ 65 mm Hg
• Urine output ≥ 0.5 mL.kg-1.hr-1

• Central venous (superior vena cava) oxygen saturation ≥ 70%,
or mixed venous ≥ 65%

!!!! If venous O2 saturation target not achieved: (2C)
• consider further fluid
• transfuse packed red blood cells if required to haematocrit of ≥ 30% 

and/or
• dobutamine infusion max 20 µg.kg-1.min-1

* A higher target CVP of 12-15 mmHg is recommended in the presence of
mechanical ventilation or pre-existing decreased ventricular compliance.

! Obtain appropriate cultures before starting antibiotics provided
this does not significantly delay antimicrobial administration.(1C)
• Obtain two or more blood cultures (BCs)
• One or more BCs should be percutaneous
• One BC from each vascular access device in place >48 hours
• Culture other sites as clinically indicated

! Perform imaging studies promptly in order to confirm and 
sample any source of infection; if safe to do so. (1C)

! Begin intravenous antibiotics as early as possible, and always
within the first hour of recognising severe sepsis (1D) and sep-
tic shock. (1B)

! Broad-spectrum: one or more agents active against likely bacte-
rial/fungal pathogens and with good penetration into presumed
source. (1B)

! Reassess antimicrobial regimen daily to optimise efficacy, 
prevent resistance, avoid toxicity & minimise costs. (1C)

!!!! Consider combination therapy in Pseudomonas infections. (2D)

!!!! Consider combination empiric therapy in neutropenic patients.(2D)

!!!! Combination therapy no more than 3-5 days and de-escalation
following susceptibilities. (2D)

! Duration of therapy typically limited to 7–10 days; longer if
response slow, undrainable foci of infection, or immunologic
deficiencies. (1D)

! Stop antimicrobial therapy if cause is found to be non-infec-
tious. (1D)

! A specific anatomic site of infection should be established 
as rapidly as possible(1C) and within the first 6 hours of presen-
tation. (1D)

! Formally evaluate patient for a focus of infection amenable to
source control measures (eg: abscess drainage, tissue debride-
ment). (1C)

! Implement source control measures as soon as possible follow-
ing successful initial resuscitation. (1C)

!!!! Exception: infected pancreatic necrosis, where surgical inter-
vention best delayed. (2B)

! Choose source control measure with maximum efficacy and 
minimal physiologic upset. (1D)

! Remove intravascular access devices if potentially infected. (1C)

! Fluid-resuscitate using crystalloids or colloids. (1B)

! Target a CVP of ≥ 8mmHg (≥12mmHg if mechanically vent -
ilated). (1C)

! Use a fluid challenge technique while associated with a haemo-
dynamic improvement. (1D)

! Give fluid challenges of 1000 ml of crystalloids or 300–500 ml
of colloids over 30 minutes.  More rapid and larger volumes 
may be required in sepsis-induced tissue hypoperfusion. (1D)

! Rate of fluid administration should be reduced if cardiac filling
pressures increase without concurrent haemodynamic improve-
ment. (1D)

! Maintain MAP ≥ 65mmHg.(1C)

! Norepinephrine or dopamine centrally administered are the 
initial vasopressors of choice.(1C)

! Epinephrine, phenylephrine or vasopressin should not be
administered as the initial vasopressor in septic shock. (2C)
• Vasopressin 0.03 units/min maybe subsequently added to norepineph-

rine with anticipation of an effect equivalent to norepinephrine alone.

! Use epinephrine as the first alternative agent in septic shock
when blood pressure is poorly responsive to norepinephrine 
or dopamine.(2B)

! Do not use low-dose dopamine for renal protection. (1A)

! In patients requiring vasopressors, insert an arterial catheter 
as soon as practical. (1D)

! Use dobutamine in patients with myocardial dysfunction as 
supported by elevated cardiac filling pressures and low cardiac
output. (1C)

! Do not increase cardiac index to predetermined supranormal
levels. (1B)

!!!! Consider intravenous hydrocortisone for adult septic shock
when hypotension remains  poorly responsive to adequate fluid
resuscitation and vasopressors. (2C)

!!!! ACTH stimulation test is not recommended to identify the subset
of adults with septic shock who should receive hydro
cortisone. (2B)

!!!! Hydrocortisone is preferred to dexamethasone.(2B)

!!!! Fludrocortisone (50 µg orally once a day) may be included if 
an alternative to hydrocortisone is being used which lacks 
significant mineralocorticoid activity. Fludrocortisone is optional
if hydrocortisone is used. (2C)

!!!! Steroid therapy may be weaned once vasopressors are no
longer required. (2D) 

! Hydrocortisone dose should be <300mg/day. (1A)

! Do not use corticosteroids to treat sepsis in the absence 
of shock unless the patient’s endocrine or corticosteroid history
warrants it. (1D)

!!!! Consider rhAPC in adult patients with sepsis-induced organ 
dysfunction with clinical assessment of high risk of death (typi-
cally APACHE II ≥ 25 or multiple organ failure) if there are no
contraindications. (2B; 2C for post-operative patients)

! Adult patients with severe sepsis and low risk of death 
(eg: APACHE II <20 or one organ failure) should not receive
rhAPC. (1A)

! Give red blood cells when haemoglobin decreases to <7.0 g/dl 
(<70 g/L) to target a haemoglobin of 7.0 – 9.0 g/dl in adults. (1B)
A higher haemoglobin level may be required in special circumstances 
(eg: myo cardial ischaemia, severe hypoxaemia, acute haemorrhage, 
cyanotic heart disease or lactic acidosis)

! Do not use erythropoietin to treat sepsis-related anaemia.
Erythropoietin may be used for other accepted reasons. (1B)

!!!! Do not use fresh frozen plasma to correct laboratory clotting
abnormalities unless there is bleeding or planned invasive pro-
cedures. (2D)

! Do not use antithrombin therapy. (1B)

!!!! Administer platelets when: (2D)
- counts are <5000/mm3 (5 X 109/L) regardless of bleeding. 
- counts are 5000 to 30,000/mm3 (5–30 X 109/L) and there is significant 

bleeding risk.
- Higher platelet counts ≥ 50,000/mm3 (50 X 109/L) are typically required 

for surgery or invasive procedures.

! Target a tidal volume of 6ml/kg (predicted) body weight in
patients with ALI/ARDS. (1B)

! Target an initial upper limit plateau pressure ≤30cmH2O. 
Consider chest wall compliance when assessing plateau pres-
sure. (1C)

! Allow PaCO2 to increase above normal, if needed to minimise
plateau pressures and tidal volumes. (1C)

! Positive end expiratory pressure (PEEP) should be set to avoid
extensive lung collapse at end  expiration. (1C)

!!!! Consider using the prone position for ARDS patients requiring
potentially injurious levels of FiO2 or plateau pressure, provided
they are not put at risk from positional changes. (2C)

! Maintain mechanically ventilated patients in a semi-recumbent
position unless contraindicated.(1B) 
!!!! Suggested target elevation 30 - 45 degrees.(2C)

!!!! Non invasive ventilation may be considered in the minority of
ALI/ARDS patients with mild-moderate hypoxemic respiratory
failure. The patients need to be haemodynamically stable, com-
fortable, easily arousable, able to protect/clear their airway and
expected to recover rapidly. (2B)

! Use a weaning protocol and a spontaneous breathing trial (SBT)
regularly to evaluate the potential for discontinuing mechanical
ventilation. (1A)
• SBT options include a low level of pressure support with continuous
positive 

airway pressure 5 cm H2O or a T-piece. 
• Before the SBT, patients should: 

– be arousable 
– be haemodynamically stable without vasopressors 
– have no new potentially serious conditions
– have low ventilatory and end-expiratory pressure requirement
– require FiO2 levels that can be safely delivered with a face mask or

nasal cannula

! Do not use a pulmonary artery catheter for the routine monitor-
ing of patients with ALI/ARDS. (1A)

! Use a conservative fluid strategy for patients with established
ALI who do not have evidence of tissue hypoperfusion. (1C)

! Use sedation protocols with a sedation goal for critically ill
mechanically ventilated patients. (1B)

! Use either intermittent bolus sedation or continuous infusion
sedation to predetermined end points (sedation scales), with
daily interruption/ lightening to produce awakening. Re-titrate 
if necessary. (1B)

! Avoid neuromuscular blockers where possible. Monitor depth 
of block with train of four when using continuous infusions. (1B)

! Use IV insulin to control hyperglycaemia in patients with severe
sepsis following stabilisation in the ICU. (1B)

!!!! Aim to keep blood glucose <8.3 mmol/L (150 mg/dl) using a
validated protocol for insulin dose adjustment. (2C)

! Provide a glucose calorie source and monitor blood glucose val-
ues every 1-2 hours (4 hours when stable) in patients receiving
intravenous insulin. (1C)

! Interpret with caution low glucose levels obtained with point 
of care testing, as these techniques may overestimate arterial
blood or plasma glucose values. (1B)

!!!! Intermittent haemodialysis and continuous veno-venous
haemofiltration (CVVH) are considered equivalent.(2B)

!!!! CVVH offers easier management in haemodynamically unstable
patients.(2D)

! Do not use bicarbonate therapy for the purpose of improving 
haemo dynamics or reducing vasopressor requirements when
treating hypo perfusion-induced lactic acidaemia with pH ≥
7.15. (1B)

! Use either low-dose unfractionated heparin (UFH) or low-molec-
ular weight heparin (LMWH), unless contraindicated. (1A)

! Use a mechanical prophylactic device, such as compression
stockings or an intermittent compression device, when heparin
is contra indicated. (1A)

!!!! Use a combination of pharmacologic and mechanical therapy 
for patients who are at very high risk for DVT. (2C)

!!!! In patients at very high risk LMWH should be used rather than
UFH. (2C)

! Provide stress ulcer prophylaxis using H2 blocker (1A) or proton
pump inhibitor (1B). Benefits of prevention of upper GI bleed
must be weighed against the potential for development of venti-
lator-acquired pneumonia.

! Discuss advance care planning with patients and families. 
Describe likely outcomes and set realistic expectations. (1D)

Prepared on behalf of the SSC by Dr Jeremy Willson & Professor Julian Bion

Consideration for limitation of support

Stress ulcer prophylaxis

Deep vein thrombosis (DVT) prophylaxis

Bicarbonate therapy

Renal replacement

Glucose control

Sedation, analgesia, and 
neuromuscular blockade in sepsis

Mechanical ventilation of sepsis-induced 
acute lung injury (ALI)/ARDS

Blood product administration

Recombinant human activated protein C (rhAPC)

Steroids

Inotropic therapy

Vasopressors

Fluid therapy

Source identification and control

Antibiotic therapy

Diagnosis

Initial resuscitation (first 6 hours)

Guidelines for Management of Severe Sepsis and Septic Shock

This pocket guide is distributed by the ESICM

January 2008

SSC Guidelines have been endorsed by
American Association of Critical-Care Nurses 
American College of Chest Physicians 
American College of Emergency Physicians 
Canadian Critical Care Society
European Society of Clinical Microbiology and Infectious Diseases 
European Society of Intensive Care Medicine 
European Respiratory Society 
International Sepsis Forum 
Japanese Association for Acute Medicine
Japanese Society of Intensive Care Medicine 
Society of Critical Care Medicine 
Society of Hospital Medicine 
Surgical Infection Society 
World Federation of Societies of Intensive and Critical Care Medicine. 
Participation and endorsement by German Sepsis Society 
and Latin American Sepsis Institute.

This is a summary of the Surviving 
Sepsis Campaign International Guidelines 

for Management of Severe Sepsis and Septic
Shock: 2008, condensed from Dellinger RP, Levy MM, 
Carlet JM, et al: Surviving Sepsis Campaign: International
guidelines for management of severe sepsis and septic
shock. Intensive Care Medicine (2008) 34:17-60. 

This version does not contain the rationale or appendices
contained in the primary publication. The SSC guidelines do
not cover every aspect of managing critically ill patients, and
their application should be supplemented by generic best
practice and specific treatment as required. Please refer to
the guidelines for additional information at
www.survivingsepsis.org

Strength of recommendation and quality of evidence 
have been assessed using the GRADE criteria, 
presented in brackets after each guideline.
For added clarity:
! Indicates a strong recommendation or “we recommend”
!!!! Indicates a weak recommendation or “we suggest”

Example of misuse - PROWESS



Statistical descriptors
Calibration

Discrimination

Calibration and discrimination describe the 
overall predictive power for a group of a 
prediction model.

Accuracy

the difference between predictions and 
observed outcomes of an individual.
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❖ ROC curve is a graphical tool 
allowing one to determine the 
sensitivity and specificity of a 

diagnostic test.

❖ Statistical tool used by radar 
operators during WW II to 

distinguish:
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Calibration 

Refers to the agreement between predicted 
probabilities and the “true” probabilities 
throughout the range of risks.

Described by the Hosmer-Lemeshow 
statistics
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Dynamic scores

These prediction models “follow” patients 
response to treatment and make individual 
predictions



Dynamic scores
R.I.P 

the “Riyadh ICU Program”

NOT Rest in Peace !

Predicts “survival 
unprecedented” or “don’t know”



Leapers and Creepers



R.I.P.

Individual predictions - “society is not yet 
ready”

But we do it all the time - implicitly

Brain death criteria not held to same 
standard

Often is more “optimistic” cf. to clinician



Pitfalls of scores

Case-mix

✦ Age has different impact in different 
countries

Compare Glasgow vs Sweden

✦ the type of patient must be well 
represented in the model’s database

Missing data entry is significant



Case-mix - an excuse?

• Vogel using a multi-score computer program 
showed that

• APACHE II - an American derived score
•SAPS II - an European derived score

Both confirmed the same result!

• Knaus showed that mortality was higher in France 
vs US for necrotizing pancreatitis



Case-mix ?
Quality, cost, and outcome of intensive care in a public hospital 
in Bombay, India.
Parikh, Chirag R. MD; Karnad, Dilip R. MD et al

Conclusions: Intensive care in India is cheaper than in the West; 
however, mortality is 1.67 times that for patients with similar 
APACHE II scores in ICUs in the United States

Critical Care Medicine. 27(9):1754-1759, September 1999



Lots of pitfalls - but how 
do clinicians compare ?

Variable - depending on study

Senior doctors more optimistic, junior doctors 
more pessimistic

Various studies - including recent COPD 
outcomes study show “physician pessimism”
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“One should use scores as the 
drunk man uses the lamp post, 
for support rather than 
illumination”

So, will scores replace the 
clinician?

Lancet anon. 1984



???

Download :
http://

www.jvsmedicscorner.com


