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Background
Updated guidelines are needed to guide physicians to
care for patients with severe sepsis on the basis of recent
advances. Whether recommendations in the guidelines
published previously were based on high-quality evi-
dence or reflected preferences of care of a set of experts
was unclear.
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Methods
Objective: The objective was to provide an update to the
‘Surviving Sepsis Campaign Guidelines for Management
of Severe Sepsis and Septic Shock’, last published in
2008.
Design, setting, and subjects: A consensus committee of
68 international experts representing 30 international or-
ganizations was convened. The authors were advised to
follow the principles of the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) sys-
tem to guide assessment of quality of evidence from high
(A) to very low (D) and to determine the strength of rec-
ommendations as strong (1) or weak (2). The potential
drawbacks of making strong recommendations in the
presence of low-quality evidence were emphasized.
Intervention and outcomes: None
Results
Key recommendations and suggestions in the guidelines
included early quantitative resuscitation of patients with
sepsis (1C); early initiation of antibiotics (1C); use of
crystalloids in resuscitation (1B); use of norepinephrine
as the first-choice vasopressor (1B); avoidance of in-
travenous steroids if hemodynamic stability can be
achieved (2C); use of low tidal volumes, limited plateau
pressures, and a conservative fluid strategy in acute
respiratory distress syndrome (1A, 1B, and 1B); and
minimizing continuous intravenous sedation (1B).
Conclusions
Although a number of recommendations were based on
low-quality evidence, strong agreement existed among
international experts regarding many level 1 recommen-
dations as the best care for patients with sepsis. These
recommendations are the foundation of improved out-
comes for these patients. Using GRADE for severe sepsis
guidelines will help physicians to care for these patients
and provide more transparency regarding areas where
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additional evidence and individualized patient care are
needed.

Commentary
Sepsis is among the leading causes of hospitalization and
death worldwide [1]. As a consequence, it is imperative to
undertake systematic efforts to increase the quality of sep-
sis care, not only to improve patient outcomes but also to
reduce the financial burden of sepsis on our society. The
most notable example of such an effort is the Surviving
Sepsis Campaign, an international organization launched
in 2002 and dedicated to enhancing evidence-based care
utilization in patients with sepsis.
The centerpiece of the Surviving Sepsis Campaign is a

set of clinical practice guidelines, first published in 2004.
With continual innovations in sepsis care, the guidelines
were updated in 2008 and again in 2012. The most recent
update, published jointly in Critical Care Medicine and
Intensive Care Medicine, represents an important advance
in the management of hospitalized patients with sepsis
[2,3]. One of the key strengths of the guidelines is the use
of the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) approach to guideline
development [4]. Unlike other methods for developing
clinical recommendations, GRADE explicitly separates the
assessment of the quality of the evidence from the ultim-
ate strength of the recommendations. This system allows
guideline developers to transparently incorporate values
and preferences during the guideline development process.
For example, developers are allowed to make strong rec-
ommendations when the quality of evidence is weak, or
weak recommendations when the quality of evidence is
strong, particularly when patient values and preferences
may strongly factor into the equation. Thus, the GRADE
system more closely mirrors clinical decision making at
the bedside [5]. Under GRADE, the quality of evidence is
systematically graded A through D by assessing study de-
sign, risk of bias, precision, consistency, and directness of
evidence. Strength of the recommendation, categorized as
either strong (grade 1) or weak (grade 2), is explicitly sep-
arate from the quality of evidence and takes into account
costs, values, preferences, quality of evidence, treatment
effects, balance between desirable and undesirable effects,
and burdens of therapy.
Using this system, the Surviving Sepsis Campaign guide-

lines made several strong recommendations that intensi-
vists can use as a foundation for decision making in their
practice. For example, the panel emphasized the import-
ance of early goal-directed therapy during the first 6 hours
of resuscitation (grade 1C) based on both single-center
clinical trials and multi-center observational studies [6].
Numerous studies support early intravenous antibiotic ad-
ministration within an hour of identifying septic shock
(grade 1B) and severe sepsis without septic shock (grade
1C) [7]. Based on several recent multi-center randomized
controlled trials showing no clear benefit and increased
mortality with starches, crystalloids are strongly recom-
mended as the initial choice of fluid resuscitation in severe
sepsis [8]. Avoiding the use of corticosteroids in the ab-
sence of shock is another strong recommendation using
outcome data from a small, clinical trial demonstrating the
effects of hydrocortisone in severe community-acquired
pneumonia (grade 1D). These recommendations are con-
sistent with the quality of the evidence and patient prefer-
ences toward treatment and outcomes, an assessment
made possible by GRADE’s transparent system for grading
the clinical evidence.
At the same time, the guideline committee made several

recommendations that will be more controversial. For
example, the committee, supported by only one clinical
trial in which the primary endpoint was not patient-
centered, made a strong recommendation for using a con-
servative fluid strategy in patients with sepsis-induced
adult respiratory distress syndrome in the absence of evi-
dence of tissue hypoperfusion (grade 1C) [9]. The com-
mittee also recommended the use of proton pump
inhibitors over histamine-2 receptor antagonist for stress
ulcer prophylaxis (grade 2C), although the emerging con-
sensus suggests that this approach may not be helpful and
may even be harmful [10,11]. These recommendations
highlight the fact that GRADE, though transparent, is still
subjective—the recommendations depend greatly on the
values and preferences of the committee members. None-
theless, the transparency of GRADE is a key asset here, as
clinicians can see how the guideline committee came up
with the recommendations and thus can weigh the merits
of alternate decisions.
Among the limitations of the guideline is the fact that

it attempts to include nearly every aspect of critical care
potentially related to sepsis, perhaps losing focus in the
process. The guidelines address workup of infection, ini-
tiation of antibiotics, source control, organ damage con-
trol, and general management of the critically ill patient,
such as sedation, ventilator discontinuation, and nutri-
tion. A more narrow guideline focusing only on sepsis-
specific management may be more useful to clinicians.
The guidelines also emphasize ‘bundles’ of care for sep-
sis resuscitation, although the evidence behind some of
the bundled recommendations is not strong (that is,
using central venous pressure readings to guide volume
resuscitation) [12]. Already, these bundles are being
turned into quality measures on which sepsis care pro-
viders will be benchmarked, even though clinicians may
validly disagree with some of the recommendations.
Despite these limitations, the Surviving Sepsis Cam-

paign guidelines represent an important advance in
the management of patients with severe sepsis. Strong
recommendations in the guidelines provide immediate,

http://ccforum.com/content/17/6/328


Vo and Kahn Critical Care Page 3 of 32013, 17:328
http://ccforum.com/content/17/6/328
actionable guidance for emergency care providers and
intensive care unit clinicians. At the same time, weak
recommendations highlight areas for future research and
consensus building approaches surrounding this high-
risk, high-cost patient group.

Recommendation
With an understanding of GRADE, clinicians can assess
the utility and trustworthiness of the new Surviving Sepsis
Campaign guidelines to tailor patient care for patients
with severe sepsis or septic shock.

Abbreviation
GRADE: Grading of recommendations assessment, development and evaluation.
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