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The initial aims of the Surviving Sepsis Campaign, which
arose from the Declaration of Barcelona in October 2002,
were to raise public and professional awareness of severe
sepsis and its treatment, the development of practice
guidelines and ‘‘worldwide standards of care…through the
development of global protocols’’. These latter aims led to
a partnership with the Institute of Healthcare Improve-
ment, which established treatment bundles described as ‘‘a
group of interventions that, when executed together, result
in better outcomes than when implemented individually’.

The first iteration of the guidelines arising from the
campaign was published in 2004, with a second in 2008.
Whilst generally welcomed, pharmaceutical company

funding and promotion led to robust criticism in some
quarters, which was equally robustly rebutted [1–3].

Regardless of the controversy surrounding the funding
and promotion of the campaign, the campaign continues,
and the true test should be whether it has improved
the treatment and survival of patients with severe sepsis.
In this issue of Intensive Care Medicine, Levy and col-
leagues seek to address these important questions [4].

Their report analysed compliance with the resuscitation
and management bundles, treatments to be completed
within 6 and 24 h of the diagnosis of severe sepsis,
respectively, using data from over 15,000 subjects treated
in 165 hospitals. In addition, they examined the associa-
tion between compliance with the bundles and in-hospital
mortality. They conclude that the campaign was ‘‘asso-
ciated with sustained continuous quality improvement in
sepsis care’’ and ‘‘a reduction in reported hospital mor-
tality rates’’. Taken at face value, these conclusions
suggest that the campaign has been highly effective and
may have reduced hospital mortality. Do these conclu-
sions stand up to closer scrutiny?

The first issue to address is the effectiveness of the
individual components of the sepsis bundles. The guide-
lines published in 2004 drew on evidence published
predominantly between 2000 and 2003, and subsequent
research has called a number of components into question.
The CORTICUS study did not confirm that low-dose cor-
ticosteroids were beneficial [5], the NICE SUGAR Study
reported that targeting tight glycaemic control may be
harmful [6], Early Goal Directed Therapy is the subject of
no less than three ongoing clinical trials supported by
national research funding agencies, and the effect of
drotrecogin alfa (activated) is being re-examined in both
industry-sponsored and investigator-initiated trials. Thus,
whilst the current study can report its effectiveness in
changing clinician’s behaviour, increased uptake of the
bundles will only represent ‘‘continuous quality improve-
ment’’ if the sum of the parts is beneficial to patients.
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The second issue is to critically examine changes in
practice occurring during the conduct of the campaign. In a
previous report, complete compliance with the bundles
after an implementation programme in Spain was relatively
low, being only 10.0 and 15.7% for the resuscitation
and management bundles, respectively [7]. The current
study reports compliance with all resuscitation measures
increased from 10.9 to 32.5% and for the management
bundle from 18.4 to 25.5%. (Only 34 hospitals contributed
data for the whole 2 years, for these hospitals the final
figures for compliance were 31.3 and 36.1% respectively.)
Compliance with individual components is much higher,
but advocates of bundles claim they are more effective if
enacted in their entirety. Although the increase in compli-
ance achieves statistical significance, compliance remained
relatively low. Further uncertainty arises as the investiga-
tors could not differentiate between failed attempts to
achieve targets and the absence of an attempt at all. In
addition, it is unclear whether some of the changes are
artifactual and result from changes in measurement prac-
tices rather than changes in treatment. For example, the
increased compliance with central venous pressure and
oxygen saturation goals may represent increased mea-
surement of these variables rather than changes in patient
management.

To determine whether a change in observed mortality
could be explained by a changing patient population or
reducing mortality trend over time, various logistic
regression models were constructed using the baseline risk
factors available to the investigators. Screening and
identification of patients with severe sepsis were the
responsibility of local investigators, and there was no
supervision by the campaign; as a result, we do not know
whether selective reporting may have introduced bias.
Likewise, there were no quality checks made on the data
submitted, and these limitations are understandable given
the voluntary and unfunded nature of the study. However,
the major methodological weakness of the study is the lack
of a control group. Ideally, such a complex intervention
would be studied in a cluster randomised trial with hos-
pitals randomly assigned to implement the bundles or to
continue current practice [8]. However, such studies are
challenging, and apart from a few notable exceptions, this
methodology is used infrequently in critical care research
[9, 10]. An alternative although inferior design would have
been to use the hospitals as their own controls by docu-
menting treatment and mortality trends prior to
implementing the campaign, the approach used in the
study in Spain. Ideally, such a study would conduct a time
series analysis to determine whether the rate of change of
mortality changed significantly once the campaign was
introduced; similar methodology has recently been used to

assess the impact of modernising critical care services in
England [11]. This consideration is important as there is
convincing evidence that the mortality of patients with
severe sepsis is decreasing around the world. For example,
a database study conducted in Australia and New Zealand,
where the Surviving Sepsis Campaign guidelines have not
been embraced [12, 13], reported that mortality for
patients with severe sepsis or septic shock admitted from
emergency departments decreased from 28.1% in 2002 to
21.2% in 2005 [14]. In such circumstances comparing
crude mortality rates before and after an intervention
ignores the underlying trend and will give rise to mis-
leading conclusions.

How then should we interpret the data presented in the
current report, and where should we go from here? It is
clear that severe sepsis and septic shock remain major
public health issues that are likely to result in increasing
morbidity and mortality due to ageing of the population of
developed countries. They also remain major killers in the
developing world. The underlying goals of the Surviving
Sepsis Campaign to increase awareness, develop guide-
lines and improve practice are as laudable today as when
first enunciated in 2002. What has changed since 2002 has
been the development of major national and international
consortia conducting investigator-initiated research [15],
and consequently the realisation that research data are
only reliable if the research is of the correct design
and conducted to the highest methodological standards
[16, 17].

Clinicians seeking to improve the treatment of patients
with severe sepsis may choose to implement the Surviv-
ing Sepsis Campaign bundles in their entirety as even the
most conservative conclusion from the current report is
that doing so is unlikely to cause harm; indeed, increased
awareness as a result of the campaign may be partly or
even predominantly responsible for reduced mortality
observed around the world. Others who are less convinced
by the primary evidence may take a more conservative
approach and await the results of ongoing trials. We
should welcome the fact that baseline mortality appears to
be decreasing, but there is still much work to be done. A
beneficial effect of the guidelines on patient outcomes is
currently unproven, and the primary evidence is not yet of
sufficient quality to promote the guidelines as a global
standard of care.

Conflict of interest statement Author has received travel support
from CSL Ltd, Fresenius Kabi Deutschland and Cardinal Health
and research funding from CSL Ltd, and Fresenius Kabi Deutsch-
land. The George Institute for International Health has received
reimbursement from Eli Lilly and Eisai for Dr. Finfer serving on
the steering committees of clinical trials.

188



References

1. Eichacker PQ, Natanson C, Danner RL
(2006) Surviving sepsis—practice
guidelines, marketing campaigns, and
Eli Lilly. N Engl J Med 355:1640–1642

2. Ranieri VM, Moreno RP, Rhodes A
(2007) The European Society of
Intensive Care Medicine (ESICM) and
the Surviving Sepsis Campaign (SSC).
Intensive Care Med 33:423–425

3. Durbin CG Jr (2007) Is industry guiding
the sepsis guidelines? A perspective.
Crit Care Med 35:689–691

4. Levy MM, Dellinger RP, Townsend
SR, Linde-Zwirble WT, Marshall JC,
Bion J, Schorr C, Artigas A, Ramsay G,
Beale R, Parker MM, Gerlach H,
Reinhart K, Silva E, Harvey M, Regan
S, Angus DC (2010) The Surviving
Sepsis Campaign: results of an
international guideline-based
performance improvement program
targeting severe sepsis. Intensive Care
Med. doi: 10.1007/s00134-009-1738-3

5. Sprung CL, Annane D, Keh D, Moreno
R, Singer M, Freivogel K, Weiss YG,
Benbenishty J, Kalenka A, Forst H,
Laterre PF, Reinhart K, Cuthbertson
BH, Payen D, Briegel J, Study Group
CORTICUS (2008) Hydrocortisone
therapy for patients with septic shock.
N Engl J Med 358:111–124

6. The NICE-SUGAR Study Investigators
(2009) Intensive versus conventional
glucose control in critically ill patients.
N Engl J Med 360:1346–1349

7. Ferrer R, Artigas A, Levy MM, Blanco
J, González-Dı́az G, Garnacho-Montero
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