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SPECIAL ARTICLE

Executive Summary: Surviving Sepsis
Campaign: International Guidelines for the
Management of Sepsis and Septic Shock 2021

he Surviving Sepsis Campaign (SSC) International Guidelines for the

Management of Sepsis and Septic Shock provide guidance on the care

of hospitalized adult patients with (or at risk for) sepsis, based on sys-
tematic summary and assessment of relevant literature. This executive sum-
mary reviews the history, scope, methodology, and major recommendations
of the guidelines, focusing on aspects that are new or different compared with
the 2016 guidelines that were published in 2017. Full description of the guide-
lines process and recommendations are provided in the complete guidelines
document.

KEY WORDS: adults; evidence-based medicine; guidelines; sepsis; septic
shock

HISTORY AND SCOPE OF THE GUIDELINES

The SSC first published guidelines for the management of severe sepsis
and septic shock in 2004. Updates were published in 2008, 2012, and 2017.
The guidelines are sponsored by the Society of Critical Care Medicine (SCCM)
and the European Society of Intensive Care Medicine (ESICM), with methodo-
logical support by the Guidelines in Intensive Care Development and Evaluation
(GUIDE) group, and endorsement by 24 additional societies. There is no funding
from any industry partner. Panel membership, patient involvement, and conflict
of interest management are discussed in the complete guidelines document.

The guidelines provide recommendations on the management of sepsis, fo-
cusing on aspects of care specific to sepsis and limiting duplication with other
guidelines wherever possible. It is not intended to replace clinical judgement,
which must account for the unique circumstances of an individual patient.
Following the recommendation of SCCM and ESICM, there are now separate
guidelines for sepsis in children (1). The SSC also published separate guidelines
specific to the management of COVID (2, 3).

The 2021 guidelines largely apply to high-resource settings but discuss applica-
bility of the recommendations to lower-resource settings as data allow. The SSC
also creates sepsis bundles (4) (a selected set of interventions or processes of care
distilled from evidence-based practice guidelines) to facilitate quality improve-
ment and implementation of guidelines recommendations. However, the bundles
are developed via a separate process and published separately from the guidelines.

Definitions

The guidelines recognize sepsis as life-threatening organ dysfunction secondary
to a dysregulated host response to infection consistent with the Sepsis-3 consensus
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definition (5). However, studies were not required to use a particular sepsis def-
inition to be considered as relevant evidence for the guidelines.

Question Development and Outcome Prioritization

Guidelines questions were selected based on panel rating, clinical practice var-
iability, and inclusion in prior SSC guidelines, and then assigned to one of six
SSC adult guidelines working groups: screening and initial resuscitation; infec-
tion; hemodynamics; ventilation; additional therapies; and goals of care and
long-term outcomes. Clinical practice variation was identified through a global
survey of SCCM and ESICM members regarding their current practice and
how it related to previous recommendations. All questions were structured in
the Population, Intervention, Control, and Outcomes (PICO) format. For each
question, relevant outcomes were enumerated and ranked prior to the litera-
ture search.

Search Strategy and Evidence Summation

Professional librarians drafted and executed the search strategy for each PICO
question (or group of similar questions), with input from subgroup members.
Only English language studies published before May 2019 were included (the
lag was the result of the guideline review and approval process coupled with
the COVID-19 pandemic). For PICO questions addressed in the 2016 guide-
lines, the search strategy was revised and updated. Reviewers in the system-
atic review team, with input from methodologists and experts, screened article
titles and abstracts to identify the highest quality evidence, particularly recent
randomized controlled trials and high-quality systematic reviews. When new
or updated meta-analyses were required, relevant data were abstracted with
emphasis on intention-to-treat data where possible and conventional meta-
analytic techniques were used to produce pooled estimates.

Quality of Evidence and Formulation of Recommendations

Using the GRADE approach, methodologists and panelists assessed the
quality of evidence for each PICO question as high, moderate, low, or very low.
Using the Evidence-to-Decision (EtD) framework (6), each subgroup drafted
preliminary recommendations for their assigned PICO questions. The EtD
framework took into account not only the magnitude of effect and quality of
evidence, but also patient values, resources and cost, equity, acceptability, and
feasibility (6).

The strength of each recommendation was informed by the quality of the ev-
idence and other components of the EtD framework. Strong recommendations
(signified by “we recommend”) reflect high confidence that the desirable effects
of adhering to a recommendation clearly outweigh undesirable effects. Weak
recommendations (signified by “we suggest”) indicate that desirable effects
likely outweigh undesirable effects. Best practice statements (BPSs) reflect un-
graded strong recommendations and are used sparingly when benefit or harm
is unequivocal, but evidence is difficult to summarize or assess according to
GRADE methodology (7).

Critical Care Medicine
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Voting Progress

Preliminary recommendations were discussed during
face-to-face meetings and revised based on panel feed-
back prior to electronic voting by panel members who
had no conflicts of interest. The a priori threshold for ac-
ceptance was having votes cast by at least 75% of the panel
and 80% agreement among those who cast a vote. Up to
three rounds of voting were allowed per PICO question.

RECOMMENDATIONS

The recommendations of the SSC 2021 guidelines up-
date are summarized in Table 1 of the full guidelines
document. There are 93 total statements, which address
screening and initial resuscitation (n = 10 statements),
infection (n = 21), hemodynamics (n = 14), ventila-
tion (n = 12), additional therapies (n = 16), and goals
of care and long-term outcomes (n = 20). Of the 93
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TABLE 1.

Selected New and/or Revised Recommendations in the 2021 Surviving Sepsis
Campaign International Guidelines for the Management of Sepsis and Septic Shock

2016 Recommendation 2021 Recommendation

Rationale for Change

We recommend that in the
resuscitation from sepsis-
induced hypoperfusion,

at least 30 mL/kg of IV
crystalloid fluid be given
within the first 3 hours.

For patients with sepsis-
induced hypoperfusion or
septic shock we suggest
that at least 30 mL/kg of IV
crystalloid fluid should be
given within the first 3 hours
of resuscitation.

This panel downgraded this recommendation from a strong
recommendation to a weak recommendation based on the low
quality of the evidence. There are no prospective intervention
studies comparing different volumes for initial resuscitation in
sepsis or septic shock. However, a retrospective analysis of
adults presenting to an emergency department with sepsis

or septic shock showed that failure to receive 30mL/kg of
crystalloid fluid therapy within 3 hours of sepsis onset was
associated with higher in-hospital mortality (10). Furthermore,
the average volume of fluid received pre-randomization the
PROCESS (11), PROMISE (12), and ARISE (13) trials was in
the range of 30 mL/kg, suggesting this fluid volume has been
adopted in routine clinical practice (14).

We suggest using either
balanced crystalloids or
saline for fluid resuscitation
of patients with sepsis or
septic shock.

For adults with sepsis or
septic shock, we suggest
using balanced crystalloid
instead of normal saline for
resuscitation.

There are many, increasingly recognized potential adverse
effects of normal saline including hyperchloremic metabolic
acidosis. A network meta-analysis showed in an indirect
comparison that balanced fluids were associated with
decreased mortality compared with saline (15). In the 2018
SMART single-center cluster-randomized RCT comparing
saline to balance fluid, the pre-specified subgroup of patients
admitted with sepsis experienced lower 30-day mortality when
randomized to balanced fluids versus saline

(OR, 0.90; 95% Cl, 0.67, 0.94) (16).

Prompt initiation of vasopressors is an integral component of
septic shock management. Vasopressors have been traditionally
administered via central venous access due to concerns of
extravasation and local tissue injury and ischemia. However,
placement of central venous access requires specialized
expertise and is time consuming, potentially leading to delays

in administration. A recent systematic review showed that
peripheral administration of vasopressors is generally safe,
particularly if infused distally to the antecubital fossa and for
short periods of time

(< 6hr) (17, 18). Peripheral administration of vasopressors is
associated with shorter time to administration and faster time to
achieving a MAP > 65 mm Hg (19).

Not addressed For adults with septic

shock, we suggest starting
vasopressors peripherally to
restore mean arterial pressure
rather than delaying initiation
until a central venous access

is secured.

(Continued)

1976 www.ccmjournal.org November 2021 * Volume 49 ¢ Number 11



8L+AWAOANOMNBRAAAAYO/YOAEIDVIASALLIAIPO0AEIEAHIOII/AD AUMY TXOM

ADUOINXFOHISABZIYTCA+eYNIOITWNOTZTACHHJSHINAYE AQ [euInolwad/wod mm| sfeusnoly:dny woly papeojumod

¥¢0¢/S¢/y0 uo

Special Article

TABLE 1. (Continued).

Selected New and/or Revised Recommendations in the 2021 Surviving Sepsis
Campaign International Guidelines for the Management of Sepsis and Septic Shock

2016 Recommendation 2021 Recommendation

Not addressed For adults with sepsis or
septic shock we suggest

against using IV vitamin C.

We suggest against using  For adults with septic shock
IV hydrocortisone to treat  and an ongoing requirement
patients with septic shock if for vasopressor therapy we
adequate fluid resuscitation suggest using IV

and vasopressor therapy  corticosteroids.

can restore hemodynamic

stability. If this is not

achievable, we suggest IV

hydrocortisone at a dose of

200 mg/day.

Not addressed

assessment and follow-up
for physical, cognitive, and
emotional problems after
hospital discharge.

For adult survivors of sepsis or
septic shock, we recommend

Rationale for Change

A 2017 single center before and after study reported
reduced mortality with administration of high-dose Vitamin C,
hydrocortisone, and thiamine among patients with sepsis and
sepsis shock (20). However, an updated meta-analysis by the
guideline panel found no association between vitamin C and
reduced mortality.

Since the 2016 guideline, three large RCTs have been published
(21-23). An updated meta-analysis found systemic corticosteroid
to accelerate resolution of shock (MD, 1.52 days; 95% ClI, 1.71
to 1.32) and increase vasopressor-free days (MD, 1.5 days; 95%
Cl, 0.8 to 3.11 days) (24). However, corticosteroid use increased
neuromuscular weakness (RR, 1.21; 95% ClI, 1.01 to 1.45),
without a clear effect on short- or long-term mortality (24). The
overall quality of evidence was moderate. The panel judged the
desirable effects (shock resolution, vasopressor-free days) to
outweigh the undesirable effects. This observation, combined
with consideration of the resources required, cost of the
intervention, and feasibility supported a weak recommendation
in favor of using low-dose corticosteroid therapy in septic
shock.

Given the prevalence of new and worsening physical, cognitive,
and emotional problems experienced by sepsis survivors, we
recommend assessment and follow-up of these problems after
discharge.

statements, 15 are strong (16%) and 54 are weak (58%)
recommendations, 15 are best practice statements
(16%), and 9 are statements declaring ‘no recommen-
dation’ (10%). Of the 15 strong recommendations, all
but one are based on moderate or high-quality evi-
dence. Selected recommendations that are new or re-
vised from the 2016 guidelines are shown in Table 1.

Screening and Initial Resuscitation

The guidelines recommend that hospitals use a per-

30mL/kg IV crystalloid. This recommendation was
downgraded from a strong recommendation to a
weak recommendation based on the low quality of
evidence. Additionally, the guidelines suggest resus-
citation be guided by dynamic over static measures,
target a decrease in serum lactate, and use capillary
refill as an adjunct measure of perfusion. New to this
update, the guidelines recommend against qSOFA as
a sole screening tool and suggest that patients who are
determined to need intensive care be admitted to an
ICU within 6 hours.

formance improvement program for sepsis, including

screening of high-risk patients and standard operating

Infection

procedures for management. The guidelines recognize

sepsis as a medical emergency and recommend that
treatment and resuscitation begin immediately. For
initial resuscitation in patients with sepsis-induced
hypoperfusion or septic shock, the guidelines suggest

Critical Care Medicine

Asinthe 2016 guidelines, the 2021 guidelines again rec-
ommend delivering antimicrobials as soon as possible,
ideally within 1 hour of sepsis recognition. The 2021
guidelines provide additional guidance on initiation of
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antimicrobials, recognizing the challenge of diagnostic
uncertainty early in a patient’s presentation. The guide-
lines now stratify antimicrobial timing recommenda-
tions based on the likelihood of sepsis and presence of
shock (Figure 1). For patients with probable sepsis or
with shock resulting from possible or probable sepsis,
the guidelines recommend administering antimicrobi-
als immediately, ideally within 1 hour of recognition.
For patients with possible sepsis but without shock, the
guidelines recommend rapid assessment of the likeli-
hood of infection versus non-infectious illness. If con-
cern for infection persists after a time-limited course
of rapid investigation, then antimicrobials should be
administered within 3 hours from when sepsis was
first recognized. Finally, for patients with a low like-
lihood of infection and without shock, the guidelines
suggest deferring antimicrobials while continuing to
closely monitor the patient.

The guidelines include several additional recom-
mendations regarding antimicrobial therapy for sepsis.
Given the heterogeneity of infectious pathogens, sites
of infection, severity of illness, local resistance pat-
terns, and other patient and contextual factors, specific
treatment recommendations are beyond the scope
of the guidelines. However, the guidelines provide a
framework for approaching antimicrobial therapy.
They suggest that use of empiric coverage for methi-
cillin-resistant Staphylococcus aureus (MRSA), empiric
double-coverage for gram-negative pathogens, and

empiric coverage for fungal pathogens be determined
based on patient and contextual risk factors. The guide-
lines provide several recommendations for optimizing
antibiotic dosing, addressing source control, and de-
termining duration of antimicrobial therapy.

Hemodynamics

The guidelines recommend crystalloid fluids as a first
line for resuscitation, and new in this update, suggest
balanced crystalloids over normal saline. For patients
with septic shock, the guidelines recommend norepi-
nephrine as the first-line vasopressor and suggest that
vasopressors be started peripherally to avoid delays in
administration in the absence of central venous access.
There was insufficient evidence to make a recommen-
dation regarding the use of a restrictive versus liberal
fluid strategy after the initial fluid resuscitation, and
this remains an important area for future research. As
in the 2016 guidelines, albumin is suggested in patients
who have received large volumes of crystalloid.

Ventilation

The guidelines recommend a low tidal volume venti-
lation strategy with limitation of plateau pressure for
patients with sepsis-associated ARDS and the use of
prone positioning in moderate-to-severe ARDS, and
suggest a low tidal volume approach for all patients
with sepsis-induced respiratory failure. The guidelines

2021 Recommendations for Timing of Antimicrobials

What is the likelihood that HIGH

For adults with possible septic shook or a high
likalhood of sepsis, we recommand

the patient has sepsis?

N

(probable sepsis)

adminsienng
antimicrobials immediately, ilaally within one hour of
ACOgNton.

INTERMEDIATE

(possible sepsis) Is shock present?

{possible seplic shock)

YES

N

For achits with possibde sepals wlthoul shock, wo
recommend rapd assessren of the ikelihood of

NleCCUS Versua PONINIEC Hioun Causes Of Mross

(possible sepsis
without shock)

For aduits with potsitds sepsis without shock, we
SUgest & Bne-kmitad courta of rapsd irvesligation and

LOW

if concam for infection persists, the adminstration of
antimicrobials within 3 Rours of the Bme when sepsis
was first recognized.

For aduits with low BkeShood of infection and

o

without shock. we suQRst delerrng antimicrobials
Whila CONtINUING 10 Clomely MONCY he Paent

Figure 1. 2021 Recommendations of the initiation of antimicrobials.
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suggest using traditional recruitment maneuvers but
recommend against an incremental PEEP strategy. There
was insufficient evidence to make a recommendation re-
garding use of liberal versus conservative oxygen targets;
this remains an important area for future research.

Additional Therapies

To limit overlap with other guidelines and create space
for a new section focused on long-term outcomes,
PICOs on additional therapies were reduced from prior
SSC guidelines. However, there are some noteworthy
new recommendations regarding adjunctive therapies.
In contrast to the 2016 guidelines, the 2021 guidelines
suggest the use of IV corticosteroids for patients with an
ongoing need for vasopressor therapy based on newer
clinical trial data. Additionally, the guidelines suggest
against using IV vitamin C for sepsis or septic shock
based on recent randomized controlled trials and an
updated meta-analysis showing no impact on mortality.

Goals of Care and Long-Term Outcomes

As acute survival from sepsis has improved, a growing
number of sepsis survivors leave the hospital alive—
many of whom experience long-term morbidity and a
heightened risk for adverse health outcomes including
mortality in the months and years following sepsis (8).
Indeed, the 2017 World Health Organization resolution
on sepsis called for improving outcomes of sepsis survi-
vorsandaddressingsurvivors accesstorehabilitation (9).
Given the burden of long-term morbidity and mor-
tality stemming from sepsis, the SSC guidelines now
include a section dedicated to the longer-term recovery
from sepsis. To enhance recovery, the guidelines rec-
ommend screening for economic and social support for
patient and families, involving patients and families in
shared decision-making regarding discharge planning,
reconciling medications at both ICU and hospital dis-
charge, including information about sepsis and com-
mon impairment after sepsis in the discharge summary,
and assessing for physical, cognitive, and emotional
problems after hospital discharge. The guidelines sug-
gest having a critical care transitional program during
ICU stay to floor transitions, using a handoff process
during transitions of care, offering verbal and written
sepsis education, and referring patients to peer support
programs, post-critical illness follow-up programs (if
available), and post-hospital rehabilitation programs

Critical Care Medicine

(for selected survivors). There was insufficient evidence
to make a recommendation regarding early cognitive
rehabilitation or timing of post-hospital follow up.
While many of these recommendations are generally
applicable to critically ill and hospitalized patients, the
panel deemed them necessary to include in the sepsis
guidelines given the burden of long-term morbidity
and mortality due to sepsis.

CONCLUSIONS

This executive summary highlights the most novel
aspects of the Surviving Sepsis Campaign International
Guidelines for the Management of Sepsis and Septic
Shock 2021 that clinicians and stakeholders should
consider when caring for adult patients with (or at risk
for) sepsis. The recommendation rationales, informed
by rigorous data evaluation, discussion by panelists,
and input from patients, provide deeper insight into
each recommendation. We believe that the 2021 SSC
guidelines will foster the delivery of best practices for
sepsis evaluation and management, as well as highlight
aspects of management where additional evidence is
needed most urgently.
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