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Updated global adult sepsis guidelines, released in October 2021 by the
Surviving Sepsis Campaign (SSC), place an increased emphasis on improving
the care of sepsis patients after they are discharged from the intensive care unit

(ICU) and represent greater geographic and gender diversity than previous
versions.



In 2001, the Surviving Sepsis Campaign (SSC) was formed by
the Society of Critical Care Medicine (SCCM), European
Society of Intensive Care Medicine (ESICM), and the
International Sepsis Forum.

A primary aim of the SSC was to develop evidenced-based
idelines and recommendations for the resuscitation and
anagement of patients with sepsis.

The initial guidelines were published in 2004 and have been
reviewed and updated every four years thereafter.
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Sepsis is a clinical syndrome characterized by systemic
iInflammation due to infection.

There is a continuum of severity ranging from sepsis to
septic shock,

mortality has been estimated to be 210 percent and =240
percent when shock is present .




septic shock in children as severe infection leading to
cardiovascular dysfunction (including hypotension, need for
treatment with a vasoactive medication, or impaired
perfusion) .

“sepsis- associated organ dysfunction” in children as severe
infection leading to cardiovascular and/or noncardiovascular
organ dysfunction.
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Respiratory support
Assess for Pediatric Acute Respiratory Distress Syndrome

Infectious source control Continuous Fluid and vasoactive titration*
reassessment

Advanced hemodynamic monitoring if shock persists

* +/- hydrocortisone * Avoid hypoglycemia VA or VV ECLS for refractory shock or
for refractory shock®™ = Antimicrobial oxygenation/ventilation failure (after addressing

* Nutritional support stewardship other causes of shock and respiratory failure)
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= If signs of fluid overload
are absent, administer
fluid bolus, 10-20 mL/kg.

= Repeat assessment of
hemodynamic response
to fluid and consider fluid
boluses, 10-20 mL/kg, until
shock resolves or signs of
fluid overload develop.

= Assess cardiac function.

= Consider epinephrine
if there is myocardial
dysfunction or epinephrine/
norepinephrine if shock
persists after 40-60 mL/
kg (or sooner if signs of
fluid overload develop).

= Do NOT give fluid
bolus unless
there are signs of
dehydration with
ongoing fluid losses
(eg, diarrhea).

= Start maintenance
fluids.

= Monitor
hemodynamics
closely.

= Consider vasoactive-
inotropic support
(if available).

= |If signs of fluid overload
are absent, administer
fluid bolus, 10-20 mL/kg.

= Assess hemodynamic
response to fluid and
repeat fluid boluses, 10-20
mL/kg, until hypotension
resolves or signs of
fluid overload develop.

= Assess cardiac
function (if available)

= Consider epinephrine/
norepinephrine if
hypotension persists
after 40 mL/kg or
sooner if signs of fluid
overload develop.

C

Fluid in mL/kg should be dosed as ideal body weight.

)

J

N\

* Do not give more
fluid boluses.

b

Shock resolved, perfusion improved

= Consider .
maintenance fluids.

s

Monitor for signs/symptoms
of recurrent shock.

*Hypotension SBP SBP SBP

in healthcare < 50 mm Hg < 60 mm Hg < 70 mm Hg

systems WITHOUT in children in children in children

intensive care is aged < 12 aged1to5 aged > 5
either: months

Presence of all 3 World
Health Organization criteria:
cold extremities, prolonged
capillary refill > 3 seconds,
weak/fast pulse

OR



SCREENING, DIAGNOSIS, ANDSYSTEMATIC MIANAGEMENT
RECOMMENDATIONS TABLE

RECOMMENDATION #1 STRENGTH &
QuALITY OF EVIDENCE
In children who present as acutely unwell, we suggest « Weak
implementing systematic screening for timely recognition of e Very Low-Quality of
septic shock and other sepsis-associated organ dysfunction. Evidence
Remarks: Systematic screening needs to be tailored to the type
of patients, resources, and procedures within each institution.
Evaluation for the effectiveness and sustainability of screening
should be incorporated as part of this process.

RECOMMENDATION #2 STRENGTH &
QuALITY OF EVIDENCE
We were unable to issue a recommendation about using blood Insufficient

lactate values to stratify children with suspected septic shock or
other sepsis-associated organ dysfunction into low- versus high-
risk of having septic shock or sepsis. However, in our practice, if
lactate levels can be rapidly obtained, we often measure blood
lactate in children when evaluating for septic shock and other
sepsis-associated organ dysfunction.

RECOMMENDATION #3 STRENGTH &

QuALITY OF EVIDENCE
We recommend implementing a protocol/guideline for Best Practice
management of children with septic shock or other sepsis- Statement

associated organ dysfunction.
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RECOMMENDATION #4 STRENGTH &

QuUALITY OF EVIDENCE
We recommend obtaining blood cultures before initiating Best Practice
antimicrobial therapy in situations where this does not Statement

substantially delay antimicrobial administration.




ANTIMICROBIAL THERAPY RECOMMENDATIONS TABLE

RECOMMENDATION #5 STRENGTH &

QUALITY OF EVIDENCE

In children with septic shock, we recommend starting e Strong
antimicrobial therapy as soon as possible, within one (1) hour of < Very Low-Quality of
recognition. Evidence

RECOMMENDATION #6 STRENGTH &

QUuUALITY OF EVIDENCE
In children with sepsis-associated organ dysfunction but < Weak
without shock, we suggest starting antimicrobial therapy as « Very Low-Quality of
soon as possible after appropriate evaluation, within three (3) Evidence
hours of recognition.

RECOMMENDATION #7 STRENGTH &

QUALITY OF EVIDENCE
We recommend empiric broad-spectrum therapy with one or Best Practice
more antimicrobials to cover all likely pathogens. Statement

RECOMMENDATION #8 STRENGTH &

QuALITY OF EVIDENCE
Once the pathogen(s) and sensitivities are available, we Best Practice
recommend narrowing empiric antimicrobial therapy coverage. Statement




RECOMMENDATION #9 STRENGTH &

QuALITY OF EVIDENCE
If no pathogen is identified, we recommend narrowing or Best Practice
stopping empiric antimicrobial therapy according to clinical Statement
presentation, site of infection, host risk factors, and adequacy
of clinical improvement in discussion with infectious disease
and/or microbiological expert advice.

RECOMMENDATION #10 STRENGTH &
QuALITY OF EVIDENCE
In children without immune compromise and without high risk « Weak
for multidrug-resistant pathogens, we suggest against the « Very Low-Quality of
routine use of empiric multiple antimicrobials directed against  Evidence
the same pathogen for the purpose of synergy. Remarks: In
certain situations, such as confirmed or strongly suspected
group B streptococcal sepsis, use of empiric multiple
antimicrobials directed against the same pathogen for the
purpose of synergy may be indicated.

RECOMMENDATION #11 STRENGTH &

QUALITY OF EVIDENCE
In children with immune compromise and/or at high risk for « Weak
multidrug-resistant pathogens, we suggest using empiric multi- « Very Low-Quality of
drug therapy when septic shock or other sepsis-associated Evidence
organ dysfunction is present/suspected.

RECOMMENDATION #12 STRENGTH &

QUALITY OF EVIDENCE

We recommend using antimicrobial dosing strategies that have Best Practice
been optimized based on published pharmacokinetic/ Statement

\ pharmacodynamic principles and with consideration of specific
drug properties.




RECOMMENDATION #13 STRENGTH &

QuALITY OF EVIDENCE
In children with septic shock or sepsis-associated organ Best Practice
dysfunction who are receiving antimicrobials, we recommend  Statement
daily assessment (e.g., clinical, laboratory assessment) for de-
escalation of antimicrobial therapy. Remarks: This assessment
should include a review of the ongoing indication for empiric
antimicrobial therapy after the first 48 hours that is guided by
microbiologic results and in response to clinical improvement
and/or evidence of infection resolution. This recommendation
applies to patients being treated with empiric, targeted, and
combination therapy.

RECOMMENDATION #14 STRENGTH &

QuUALITY OF EVIDENCE
We recommend determining the duration of antimicrobial Best Practice
therapy according to the site of infection, microbial etiology,  Statement
response to treatment, and ability to achieve source control.




SOURCE CONTROL RECOMMENDATIONS TABLE

RECOMMENDATION #15 STRENGTH &

QUALITY OF EVIDENCE
We recommend that emergent source control intervention be Best Practice
implemented as soon possible after a diagnosis of an infection Statement
amenable to a source control procedure is made. Remarks:
Appropriate diagnostic testing to identify the site of infection
and microbial etiology should be performed, and advice from
specialist teams (e.g., infectious diseases, surgery) should be
sought, as appropriate, in order to prioritize interventions
needed to achieve source control.

RECOMMENDATION #16 STRENGTH &

QUALITY OF EVIDENCE
We recommend removal of intravascular access devices that « Strong
are confirmed to be the source of sepsis or septic shock after « Low-Quality of
other vascular access has been established and depending on Evidence
the pathogen and the risks/benefits of a surgical procedure.




' FLUID THERAPY RECOMMENDATIONS TABLE

RECOMMENDATION #17 STRENGTH &

QUALITY OF EVIDENCE
In healthcare systems with availability of intensive care, we e Weak

suggest administering up to 40-60mL/kg in bolus fluid (10—~ e Low-Quality of
20mL/kg per bolus) over the first hour, titrated to clinical Evidence
markers of cardiac output and discontinued if signs of fluid

overload develop, for the initial resuscitation of children with

septic shock or other sepsis-associated organ dysfunction.

RECOMMENDATION #18 STRENGTH &

QUALITY OF EVIDENCE

In healthcare systems with no availability of intensive care and e Strong
in the absence of hypotension, we recommend against bolus e High-Quality of
fluid administration while starting maintenance fluids. Evidence

RECOMMENDATION #19 STRENGTH &
QuALuTY OF EVIDENCE

In healthcare systems with no availability of intensive care, if e Weak
hypotension is present, we suggest administering up to e Low-Quality of
40mL/kg in bolus fluid (10-20mL/kg per bolus) over the first Evidence
hour with titration to clinical markers of cardiac output and
discontinued if signs of fluid overload develop. Remarks: Clinical
markers of cardiac output may include heart rate, blood
pressure, capillary refill time, level of consciousness, and urine
\\ output. In all settings, the need for fluid administration should
be guided by frequent reassessment of clinical markers of
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RECOMMENDATION #19 STRENGTH &
QuAauTY OF EVIDENCE

In healthcare systems with no availability of intensive care, if - Weak
hypotension is present, we swuggest administering up to B Low-Quality of
A40mL/kg in bolus fluid (10—20mL/kg per bolus) over the first Evidence

hour with titration to clinical markers of cardiac output and
discontinued if signs of fluid overioad develop. Remarks: Clinical
markers of cardiac output may include heart rate, blood
pressure, capillary refill time, level of consciousness, and urine
output. In all settings, the need for fluid administration should
be guided by frequent reassessment of clinical markers of
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cardiac output, serial blood lactate measurement and advanced
monitoring, when available. Signs of fluid overioad that should
limit further fluid bolus therapy may include clinical signs of
pulmonary edema or new or worsening hepatomegaly.

RECOMMENDATION #20 STRENGTH &
QuAuTY OF EVIDENCE
We swuggest using crystalloids, rather than albumin, for the e Weak
initial resuscitation of children with septic shock or other sepsis- e Moderate-Quality of
associated organ dysfunction. Remarks: Although there is no Evidence
difference in outcomes, this recommendation takes into
consideration cost and other barriers of administering albumin
compared with crystalloids.

RECOMMENDATION #2171 STRENGTH &

QuALITY OF EVIDENCE
We suggest using balanced/buffered crystalloids, rather than e Weak
0.9% saline, for the initial resuscitation of children with septic ® Very Low-Quality of
shock or other sepsis-associated organ dysfunction. Evidence
RECOMMENDATION #22 STRENGTH &

QuALITY OF EVIDENCE
We recommend against using starches in the acute - Strong
resuscitation of children with septic shock or other sepsis- e Moderate-Quality of
associated organ dysfunction. Evidence
RECOMMENDATION #23 STRENGTH &

QuALTY OF EVIDENCE

\ We suggest against using gelatin in the resuscitation of children - Weak

with septic shock or other sepsis-associated organ dysfunction. e Low-Quality of

Evidence




HEMODYNAMIC MONITORING RECOMMENDATIONS TABLE

RECOMMENDATION #24 STRENGTH &

QUuUALITY OF EVIDENCE
We were unable to issue a recommendation about whether to  Insufficient

rget mean arterial blood pressure (MAP) at the 5th or 50th

ercentile for age in children with septic shock and other sepsis-

ssociated organ dysfunction. However, in our practice, we In Our Practice
arget MAP to between the 5th and 50th percentile or greater

than 50th percentile for age.

RECOMMENDATION #25 STRENGTH &
QuALITY OF EVIDENCE
We suggest not using bedside clinical signs in isolation to « Weak
categorize septic shock in children as “warm” or “cold”. « Very Low-Quality of
Evidence

RECOMMENDATION #26 STRENGTH &

QUALITY OF EVIDENCE
We suggest using advanced hemodynamic variables, when « Weak
available, in addition to bedside clinical variables to guide the « Low-Quality of
resuscitation of children with septic shock or other sepsis- Evidence
associated organ  dysfunction. Remarks: Advanced
hemodynamic monitoring may include cardiac output/cardiac
index, systemic vascular resistance, or central venous oxygen

\ saturation (Scvo2 ).




RECOMMENDATION #27

STRENGTH &

We suggest using trends in blood lactate levels, in addition to
clinical assessment, to guide resuscitation of children with
septic shock and other sepsis-associated organ dysfunction.
Remarks: In children with an elevated blood lactate, repeat
testing that reveals a persistent elevation in blood lactate may
indicate incomplete hemodynamic resuscitation and should
prompt efforts, as needed, to further promote hemodynamic
stability.

QUALITY OF EVIDENCE
« Weak
« Very Low-Quality of
Evidence



VASOACTIVE MEDICATIONS RECOMMENDATIONS TABLE

RECOMMENDATION #28 STRENGTH &

QuALITY OF EVIDENCE
We suggest using epinephrine, rather than dopamine, in +« Weak
children with septic shock. « Low-Quality of Evidence

RECOMMENDATION #29 STRENGTH &

QUALITY OF EVIDENCE
We suggest using norepinephrine, rather than dopamine, in « Weak
children with septic shock. « Very Low-Quality of
Evidence
: . RECOMMENDATION #30 STRENGTH &
:..‘, QUALITY OF EVIDENCE
Ve were unable to issue a recommendation for a specific first- Insufficient
Mine vasoactive infusion for children with septic shock. However,

in our practice, we select either epinephrine or norepinephrine
as the first-line vasoactive infusion guided by clinician
preference, individual patient physiology, and local system
factors.

RECOMMENDATION #31 STRENGTH &

QuALITY OF EVIDENCE
We were unable to issue a recommendation about initiating Insufficient
vasoactive agents through peripheral access in children with
septic shock. However, in our practice, we often or sometimes
administer a dilute concentration of the initial vasoactive

medication through a peripheral vein if central venous access is
not readily accessible.




RECOMMENDATION #32 STRENGTH &

QUALITY OF EVIDENCE
We suggest either adding vasopressin or further titrating « Weak
catecholamines in children with septic shock who require high- « Low-Quality of Evidence
dose catecholamines. Remarks: No consensus was achieved on
the optimal threshold for initiating vasopressin. Therefore, this
decision should be made according to individual clinician
preference.

RECOMMENDATION #33 STRENGTH &

QuALITY OF EVIDENCE
We were unable to issue a recommendation about adding an Insufficient
inodilator in children with septic shock and cardiac dysfunction
despite other vasoactive agents. However, in our practice, we
sometimes use inodilators in children with septic shock and
evidence of persistent hypoperfusion and cardiac dysfunction
despite other vasoactive agents.
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VENTILATION RECOMMENDATIONS TABLE

RECOMMENDATION #34 STRENGTH &

QuALITY OF EVIDENCE
We were unable to issue a recommendation about whether to Insufficient
intubate children with fluid-refractory, catecholamine-resistant
septic shock. However, in our practice, we commonly intubate
children with fluid-refractory, catecholamine-resistant septic
shock without respiratory failure.

RECOMMENDATION #35 STRENGTH &
QuALITY OF EVIDENCE
We suggest not to use etomidate when intubating children e Weak
with septic shock or other sepsis-associated organ dysfunction. e Low-Quality of
Evidence
RECOMMENDATION #36 STRENGTH &
QUALITY OF EVIDENCE
We suggest a trial of noninvasive mechanical ventilation (over e Weak
invasive mechanical ventilation) in children with sepsis-induced e Very Low-Quality of
pediatric ARDS (PARDS) without a clear indication for intubation Evidence

and who are responding to initial resuscitation.




RECOMMENDATION #37 STRENGTH &
QUALITY OF EVIDENCE

We suggest using high positive end-expiratory pressure (PEEP) e Weak
in children with sepsis-induced PARDS. Remarks: The exact level e Very Low-Quality of
of high PEEP has not been tested or determined in PARDS Evidence

patients. Some RCTs and observational studies in PARDS have
used and advocated for use of the ARDS-network PEEP to Fio2
grid though adverse hemodynamic effects of high PEEP may be
more prominent in children with septic shock.

RECOMMENDATION #38 STRENGTH &
QuALITY OF EVIDENCE
We cannot suggest for or against the use of recruitment Insufficient
maneuvers in children with sepsis-induced PARDS and
refractory hypoxemia. Remarks: If a recruitment maneuver is
considered, the use of a stepwise, incremental and decremental
PEEP titration maneuver is preferred over sustained inflation
techniques that have not been optimized through direct testing
in PARDS patients. All PARDS patients must be carefully
monitored for tolerance of the maneuver.

RECOMMENDATION #39 STRENGTH &

QUALITY OF EVIDENCE
We suggest a trial of prone positioning in children with sepsis e Weak
and severe PARDS. Remarks: Research trials in adults with ARDS e Low-Quality of
and children with PARDS have emphasized prone positioning for Evidence
at least 12 hours per day, as tolerated.

RECOMMENDATION #40 STRENGTH &
QuALITY OF EVIDENCE
We recommend against the routine use of inhaled nitric oxide e Strong
(iNO) in all children with sepsis-induced PARDS. e Low-Quality of
Evidence
RECOMMENDATION #41 STRENGTH &
QuALITY OF EVIDENCE
We suggest using iNO as a rescue therapy in children with e Weak
\ sepsis-induced PARDS and refractory hypoxemia after other e Moderate-Quality of

oxygenation strategies have been optimized. Evidence




RECOMMENDATION #42

STRENGTH &

QUALITY OF EVIDENCE
We were unable to issue a recommendation to use high- Insufficient
frequency oscillatory ventilation (HFOV) versus conventional
ventilation in children with sepsis-induced PARDS.

However, in our practice, there is no preference to use or not In Our Practice
use HFOV in patients with severe PARDS and refractory hypoxia.

RECOMMENDATION #43 STRENGTH &

QUALITY OF EVIDENCE
We suggest using neuromuscular blockade in children with e Weak
sepsis and severe PARDS. Remarks: The exact duration of s

Very Low-Quality of

neuromuscular blockade to use in severe PARDS patients has Evidence

not been determined to date. Most of the adult RCT data and

pediatric observational data support treatment for 24-48 hours
after ARDS onset.




CORTICOSTEROIDS RECOMMENDATIONS TABLE

RECOMMENDATION #44 STRENGTH &

QUALITY OF EVIDENCE
We suggest against using IV hydrocortisone to treat children e Weak
with septic shock if fluid resuscitation and vasopressor therapy e Low-Quality of
are able to restore hemodynamic stability. Evidence
RECOMMENDATION #45 STRENGTH &

QUALITY OF EVIDENCE
We suggest that either |V hydrocortisone or no hydrocortisone e Weak

may be used if adequate fluid resuscitation and vasopressor
therapy are not able to restore hemodynamic stability.

e Low-Quality of
Evidence
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ENDOCRINE & METABOLIC RECOMMENDATIONS TABLE

RECOMMENDATION #46 STRENGTH &
QUALITY OF EVIDENCE
We recommend against insulin therapy to maintain a blood e Strong
glucose target at or below 140mg/dL (7.8 mmol/L). e Moderate-Quality of
Evidence
RECOMMENDATION #47 STRENGTH &
QUALITY OF EVIDENCE
We were unable to issue a recommendation regarding what Insufficient
blood glucose range to target for children with septic shock or
other sepsis-associated organ dysfunction. However, in our In Our Practice

practice, there was consensus to target blood glucose levels

below 180mg/dL (10 mmol/L) but there was not consensus

about the lower limit of the target range.

RECOMMENDATION #48 STRENGTH &

QUALITY OF EVIDENCE
We were unable to issue a recommendation as to whether to Insufficient
target normal blood calcium levels in children with septic shock
or sepsis-associated organ dysfunction. However, in our In Our Practice
\ practice, we often target normal calcium levels for children with

. septic shock requiring vasoactive infusion support.

o\



RECOMMENDATION #49 STRENGTH &

QuALITY OF EVIDENCE
We suggest against the routine use of levothyroxine in children e Weak
with septic shock and other sepsis-associated organ dysfunction °
in a sick euthyroid state.

Low-Quality of
Evidence

RECOMMENDATION #50 STRENGTH &
QuALITY OF EVIDENCE
We suggest either antipyretic therapy or a permissive approach e Weak
to fever in children with septic shock or other sepsis-associated e Moderate-Quality of

organ dysfunction. Evidence




NUTRITION RECOMMENDATIONS TABLE

RECOMMENDATION #51 STRENGTH &
QUALITY OF EVIDENCE

We were unable to issue a recommendation regarding early Insufficient
hypocaloric/trophic enteral feeding followed by slow increase

to full enteral feeding versus early full enteral feeding in

children with septic shock or sepsis-associated organ

dysfunction without contraindications to enteral feeding.

However, in our practice, there is a preference to commence

early enteral nutrition within 48 hours of admission in children

with septic shock or sepsis-associated organ dysfunction who

have no contraindications to enteral nutrition and to increase

enteral nutrition in a stepwise fashion until nutritional goals are

met.
RECOMMENDATION #52 STRENGTH &

QuALITY OF EVIDENCE
We suggest not withholding enteral feeding solely on the e Weak
basis of vasoactive-inotropic medication administration. e Low-Quality of
Remarks: Enteral feeding is not contraindicated in children Evidence

with septic shock after adequate hemodynamic resuscitation
who no longer require escalating doses of vasoactive agents or
\ in whom weaning of vasoactive agents has started.




RECOMMENDATION #53 STRENGTH &
QuALITY OF EVIDENCE

We suggest enteral nutrition as the preferred method of e Weak
feeding and that parenteral nutrition may be withheld in the e Moderate-Quality of
first 7 days of PICU admission in children with septic shock or Evidence

other sepsis-associated organ dysfunction.

RECOMMENDATION #54 STRENGTH &

QUALITY OF EVIDENCE
We suggest against supplementation with specialized lipid e Weak
emulsions in children with septic shock or other sepsis- e Very Low-Quality of
associated organ dysfunction. Evidence
RECOMMENDATION #55 STRENGTH &

QuUALITY OF EVIDENCE
We suggest against the routine measurements of gastric e Weak
residual volumes (GRVS) in children with septic shock or other e Low-Quality of
sepsis-associated organ dysfunction. Evidence
RECOMMENDATION #56 STRENGTH &

QuALITY OF EVIDENCE
We suggest administering enteral feeds through a gastric tube, e Weak
rather than a postpyloric feeding tube, to children with septic e Low-Quality of
shock or other sepsis-associated organ dysfunction who have no Evidence

contraindications to enteral feeding.

RECOMMENDATION #57 STRENGTH &
QuUALITY OF EVIDENCE
We suggest against the routine use of prokinetic agents for the e Weak
treatment of feeding intolerance in children with septic shock e Low-Quality of
or other sepsis-associated organ dysfunction. Evidence
RECOMMENDATION #58 STRENGTH &
\ QUALITY OF EVIDENCE
We suggest against the use of selenium in children with septic e Weak
shock or other sepsis-associated organ dysfunction. e Low-Quality of

Evidence



RECOMMENDATION #59 STRENGTH &

QUALITY OF EVIDENCE

We suggest against the use of glutamine supplementation in e Weak
children with septic shock or other sepsis-associated organ e Low-Quality of
dysfunction. Evidence
RECOMMENDATION #60 STRENGTH &
QUALITY OF EVIDENCE
We suggest against the use of arginine in the treatment of e Weak
children with septic shock or other sepsis-associated organ e Very Low-Quality of
dysfunction. Evidence
RECOMMENDATION #61 STRENGTH &
QuALITY OF EVIDENCE
We suggest against using zinc supplementation in children with e Weak
septic shock and other sepsis-associated organ dysfunction. e Very Low-Quality of
Evidence
RECOMMENDATION #62 STRENGTH &
QUALITY OF EVIDENCE
We suggest against the use of ascorbic acid (vitamin C) in the e Weak
treatment of children with septic shock or other sepsis- e Very Low-Quality of
associated organ dysfunction. Evidence
RECOMMENDATION #63 STRENGTH &
QUALITY OF EVIDENCE
We suggest against the use of thiamine to treat children with o Weak
sepsis-associated organ dysfunction. e Low-Quality of
Evidence
RECOMMENDATION #64 STRENGTH &
QuALITY OF EVIDENCE
We suggest against the acute repletion of vitamin D deficiency e Weak
\ (VDD) for treatment of septic shock or other sepsis-associated e Very Low-Quality of

organ dysfunction. Evidence




BLOOD PRODUCTS RECOMMENDATIONS TABLE

RECOMMENDATION #65 STRENGTH &

QUALITY OF EVIDENCE
We suggest against transfusion of RBCs if the blood e Weak
hemoglobin concentration is greater than or equal to 7 g/dL in e Low-Quality of
hemodynamically stabilized children with septic shock or other Evidence
sepsis-associated organ dysfunction. Remarks: According to the
2018 Transfusion and Anemia Expertise Initiative (TAXI)
guidelines, for the purposes of RBC transfusion,
“hemodynamically stabilized” is defined as a MAP higher than 2
sds below normal for age and no increase in vasoactive
medications for at least 2 hours.

RECOMMENDATION #66 STRENGTH &

QUALITY OF EVIDENCE
We cannot make a recommendation regarding hemoglobin Insufficient
transfusion thresholds for critically ill children with unstable
septic shock.

RECOMMENDATION #67 STRENGTH &

QuALITY OF EVIDENCE

We suggest against prophylactic platelet transfusion based e Weak

solely on platelet levels in nonbleeding children with septic e Very Low-Quality of
\\ shock or other sepsis-associated organ dysfunction and Evidence

thrombocytopenia.




RECOMMENDATION #68 STRENGTH &
QUALITY OF EVIDENCE

We suggest against prophylactic plasma transfusion in e Weak
nonbleeding children with septic shock or other sepsis- e Very Low-Quality of
associated organ dysfunction and coagulation abnormalities. Evidence

Remarks: Prophylactic plasma transfusion refers to situations in
which there is an abnormality in laboratory coagulation testing
but no active bleeding.




PLASMA EXCHANGE, RENAL REPLACEMENT

AND EXTRACORPOREAL SUPPORT RECOMMENDATIONS TABLE

RECOMMENDATION #69 STRENGTH &
QUALITY OF EVIDENCE
We suggest against using plasma exchange (PLEX) in children e Weak
with septic shock or other sepsis-associated organ dysfunction e Very Low-Quality of
without thrombocytopenia-associated multiple organ failure Evidence
(TAMOF).
RECOMMENDATION #70 STRENGTH &
QuUALITY OF EVIDENCE
We cannot suggest for or against the use of PLEX in children Insufficient
with septic shock or other sepsis-associated organ dysfunction
with TAMOF.
RECOMMENDATION #71 STRENGTH &
QUALITY OF EVIDENCE
We suggest using renal replacement therapy to prevent or treat e Weak
fluid overload in children with septic shock or other sepsis- e Very Low-Quality of
associated organ dysfunction who are unresponsive to fluid Evidence

restriction and diuretic therapy.




RECOMMENDATION #72 STRENGTH &

QuALITY OF EVIDENCE

We suggest against high-volume hemofiltration (HVHF) over e Weak
standard hemofiltration in children with septic shock or other e Low-Quality of
sepsis-associated organ dysfunction who are treated with renal Evidence

replacement therapy.

RECOMMENDATION #73 STRENGTH &
QUALITY OF EVIDENCE
We suggest using venovenous ECMO in children with sepsis- e Weak
induced PARDS and refractory hypoxia. e Very Low-Quality of
Evidence
RECOMMENDATION #74 STRENGTH &
QuUALITY OF EVIDENCE
We suggest using venoarterial ECMO as a rescue therapy in e Weak
children with septic shock only if refractory to all other e Very Low-Quality of

treatments.

Evidence




IMMUNOGLOBULINS AND PROPHYLAXIS RECOMMENDATIONS TABLE

IMMUNOGLOBULINS

RECOMMENDATION #75 STRENGTH &

QuALITY OF EVIDENCE
We suggest against the routine use of IV immune globulin e Weak
(IVIG) in children with septic shock or other sepsis-associated e Low-Quality of
organ dysfunction. Evidence
PROPHYLAXIS
RECOMMENDATION #76 STRENGTH &

QUALITY OF EVIDENCE
We suggest against the routine use of stress ulcer prophylaxis e Weak
in critically ill children with septic shock or other sepsis- e Very Low-Quality of
associated organ dysfunction, except for high-risk patients. Evidence
RECOMMENDATION #77 STRENGTH &

QUALITY OF EVIDENCE
We suggest against routine deep vein thrombosis (DVT) e Weak
prophylaxis (mechanical or pharmacologic) in critically ill e Low-Quality of
children with septic shock or other sepsis-associated organ Evidence

dysfunction, but potential benefits may outweigh risks and
\ costs in specific populations.
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Shock is present Shock is absent
- - f
Sepsis is Administer antimicrobials Administer antimicrobials
definite or immediately, ideally within immediately, ideally within
pmhahlg 1 hour of recognition. 1 hour of recognition.
\ S
¢ . D
Sepsis is Administer antimicrobials Rapid assessment”
possible immediately, ideally of |r'!fect|qu5 V5.
within 1 hour of noninfectious causes
recognition. of acute illness.
.
i ™
“Rapid assessment includes history and clinical Administer antimicrobials
examination, lests for both infectious and noninfections within 3 hours if concern
causes of acute liness, and immediate treatment of for infection persists.
acute conditions that can mimic sepsie. Whenever \ J

possible, this showld be completed within 3 howrs of
presentation so that a decision can be made as fo

the likelihood of an infectious cause of the patient’s
presentation and timedy antimicrobial Bherapy provided
if the lixelivood is thought to be high.




2021 RECOMMENDATIONS DN Surviving Sepsis,
SCREENING FOR PATIENTS WITH SEPSIS AND SEPTIC SHOCK Campaign's’

For hospitals and health systems, we recommend using a performance
improvement programme for sepsis, including sepsis screening for acutely ill,
high-risk patients and standard operating procedures for treatment

@ - Screening

HMODEAATE

@ v ow | Standard operating procedures

i,
MODERATE

We recommend against using qSOFA compared to SIRS, NEWS, or MEWS
as a single screening tool for sepsis or septic shock.

0 VERY LOW

For adults suspected of having sepsis, we suggest measunng blood lactate.
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2021 RECOMMENDATIONS DN Surviving Sepsis--,
INITIAL RESUSCITATION Campaign'.‘

Sepsis and septic shock are medical emergences, and we recommend that treatment and
resuscitation begin immediately

O =

For patlents with sepsis Induced hypoperfusion or septic shock we suggest that at least 30 mL/
kg of Intravenous (IV) crystalloid fluid should be given within the first 3 hours of resuscitation

For adults with sapsis or septic shock, we suggest using dynamic measuras 1o guide luid
resusaitation, over physical examination, or static parameters along

O =

For adults with sepsis or septic shock, we suggest guiding resuscitation 1o decrease serum
lactate in patients with elevated lactate level, over not using sefum lactate

Q =

For adults with septic shock, we suggest using capillary r2fill time to gulde resuscitation as an
adjunct to other measures of perfusion

© 2021 Evenpean Sockty of nensive Care Medicinm sna Sociity of Critizal Cars Medicas. Critical Care Medicine
LSS




2071 RECOMMENDATIONS ON SUrviving Sepsis
ADMISSION TO INTENSIVE CARE Campaign's”

g LOWwW

For adults with sepsis or septic shock who
require ICU admission, we suggest admitting
the patients to the ICU within 6 hours.

ad Bociuty of Critices Care Medicms,
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0 WODERATE
For adulte with sepsis Or seplic ehock, we recommend usaing
orystaliode as first-line flua for resuscration

Low

For adulte with sepesa or gaplic shock, we suggeat uaing balanced
crystalioids nstaad of normal salne for rasuscitaton

= WODERATE
For adults with sepss or septic shock, we suggest using abumin n
patierts who recened largs volumas of crystallolcs

B 1o
For adults with sepsis or septc shock, we recommend againat
using starchoes for resuscitation

) mOoDERATE

For adults with sapsis and septic shock, wo suggest against using
gelatin for resuscitation

y of Critical Care Medicine.

2021 RECOMMENDATIONS ON
YNAMIC MANAGEMENT

@ For aoults with septic shock, we recommend using norepinephnne

a5 tha first-hna agent over othar Vasoprassors

Dopamine
MODERATE  \asoprasain
Low Eptnaghmnne

Seleprasan

Angotansin 2

A MODERATE
For adults wrth sepbc shock on norepinaphnne with inadequate
mean aranal presswra levels, we suggest adding VBSOPIresEin
Instead of escalating the dose of norepmephnna

wow
For adults with septic shock and madequate mean arterial prassure
levels caspite Norepmaprng and Vasoprassin, we suggest acang
epnephring

ow
o For aduits with septic shock, we suggest against using tedipressin

2

| Cérhpéign'o'

Low
For adults with septe ahock and cardac aysfurction with parsistent
hypoperfusion despae adequate volume status &d anernal blood
rassure, we suggest aither adaing cobutamne 10 Norepnapirine
or usng spmephring alone

Low
For adults with septic ahock and cardac aysfunction with parsistent
hypoperfuson despie adegquate volume status and arterial bloog
Prasceure, we suggest againset using levosimandan

VERY LOW

For acults with septic shock, wa suggest invasive montorng of
artarial blood pressune over NON-TVAGVe MOoNItoNng. a5 00N As
practical and if resources are available

YERY LOwW
For adults with septic shock, we suggest starting VasopesSENs
peripherally to restore mean arterial pressure rather than delaying
nitation until a cantral Venous access i secured

There is msufficient avidence 1o make a recommendation on the
wse of restrictive versus iberal fluid strategies in the first 24 howrs
of resuscitation in patents with sepsis and septic shock who sl
have signs of hypoperfusion and volume depletion after the inttial

fesyscaation
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2021 RECOMMENDATIONS DN Surviving Sepsis--.
MEAN ARTERIAL PRESSURE Campaign-.‘

Q =n=
MODERATE

For adults with septic shock on vasopressors,
we recommend an initial target mean arterial
pressure (MAP) of 65 mm Hg over higher MAP
targets.

Y Society of
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wst reh
For adults with suspected sepais or ssptic shock but unconfirmed
irdection. we recommend cortrnuously re-evaluating end searching
1O AEMENTYE JRQNOE BNT dIRCOrTINLING SMPIIC ANUMcrobials #

an aliernative cause of Iinees w demonal ated or strongly suspected

For aduls with possible saptic shock of a gt lisslihood or sepsis
we recommend saministenng attmicobinls mmoediately, iceally
wittsn one hour af recognition

Sentic shock

15 WaNout shock

For adults ww possible sapss witnout shock, we recommend rapd
assssamant of the Meihood o rfechious varsus Parkirfectious

causes of acide |liness

MY LW
Fot adults with poseible secan without shock, Wwe suggest & tims-
limsted course ol rapic investigation and € carcem lor infection
Perniete, the sdmmistration of antmerobiala within 3 hours fram the

Eé ahen sepss was hist recograed

2071 RECOMMENDATIONS ON
INFECTION

valr L
For adults with a low likelihood of nfection and without shock, we
sugpest delarring antmicrabials while continung 1o closely monitor
18 paEtient

vewy Low
For adults with suspected sepais or saptic shock, we suggest
against Lsng procaicitonin plus clmical svaluation fo decide wher
10 start antirmcobials, as compared 1o cincal evaluaton alohe

Fot aciuite with sepuln o = shotk st legh nak ol MASA, we
recommend using empric antmicrodlals with MRSA coverage

OV ysing amimicrobsais withoul MRSA covrage

For aculs with sepsis or seplic shock &2 low ek of MRSA, we
suggest against using amainc ardmicrobads with MRSA coverags
as compared with using antimicrobals without MRSA coveraps

venT Lo
Fot adulta with sepein of septic shock and high ik for multidrug
ramstant (MDA} arganiema, we suggest uaing two antmicrobiae
W QIRIN-NS0AIVE Covarags 10f SMmpine Eatment over orne gram

ave agertt

RSl

Cémpaugn'.

L
For ackits with sepam of septic ehock and low risk for multidrug
resistant (MDA) organema, we suggest againet using two oram
NBQAENIVE BOeNIS fOr @MONIC ITEEMENE. &N COMPATSD 10 ONe GFRm

negative npert

For adults wah sspss o sephic shack, we suggest against using
double gram-regative coverage once the causative pathogen and
optidmios e known

-
ACUITS With sepsis of ssptic shock &t high risk of fungal nfector
suggest uaing smpeic amifungel therepy over no stihungsl

Meragy

LW
For acutte with gepuia or eeptic shock at low sk of hungal rifection

wo suggest againut ampinc use of arsfungal therspy

We make no recommendation on ihe use of entiviral agerss

D MUUENATH
For adults with sepais or sephic shock. we suggest usng pralon
Irtusion of bota-@ctams for murtenance (aftar an intal bolus| over

conventional bolus rthsion

Society of ’
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For aoculls with sepss o sephc shock ws  recommend

optimisng dosing strateges of antimcrobials based on accepted
pharmacoknstcnhnmacocymamic (FOPD) prmcoies and specilic

drug propernises

LT BAALTICE
For adults with sspes o eglic shock, we recommend rapidly
idersdyng or exciuding 2 specific anatamecal dagnasis of infection
i@ requires emargent sowrce comtrol and irplemamng  any
required source cormtrol Intsrverton a8 soon as medically and

logiahiaally practeal

™ =%
For scdults with pegain of saptic shock, we recommend prompt
rornoval of Inravascular access devices that are a possible source
of pepsiE Of Bephc Bhooxk after othar vascular access Nas been

eutablehed

VY Low
For schults with sepals o septic shock, we suggest dally sssssnment
fof de-e=scalaton of antimicrobals over usny faes durations of

M apy without disly reasssssmaent for de-escalation

€ 3u21 Exropsan Sockty of mansive Care Madicme ana Society of Critosl Came Madicine.

2021 RECOMMENDATIONS ON
INFECTION

LT
For adults with 20 Intia diagnoss of sspais or septic shock anas
adeguate sourco control, we suggest uzing shorer over fonger

UrETIEN OF Artimicrobas) theray

For aguite with an Inhad diagnoss of sapsis Or septe shook ano
adequnte acutce conttol where cotimal duration ol (hernpy =
uncisar, we suggest using procalcitonin AND dinical svaluaton 1o
decde whan dscantinue arsrmorobials gver chnical svaluaton

slone

SUrvi

VIl Mo

Cambangn'-'
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= MOnERATE
For sduts with septic ahock and an ongong requiremernt far
vasaopressar tharapy we suggest using IV corticosserowis

™

For aciutts with sapsis of sephic Shock We Supgest againet using
polymyen B heenoparfusar

Thare is msuffcient evidence 10 mawe a mcommandaton an the

uae of other blood putilication tschniques

= MOUERATE
we recommend unng A

restriclive (over [Decsd) rarmluson stralegy

FOr sciults with sepeis or

For aciits with sepais o teplic shock We Suggest againmt using
Intravenaus mmunogobuins

For adutts with sepss of ssptic shock, and who have risk factors
for gantrowestingl (GI) Dlesding, we suggest Ueng strass ulosr

propiyaxis

na Boclety of Criticel Care Medicese,

2021 RECOMMENDATIONS ON
ADDITIONAL THERAPIES

=) wocaastt
For adute we sepase of sedtic shock
pharmacclogic venaus shromboembokem (VTE) proptylaxs unless

B CONTRNUICATION 10 SUCH NWaRY Erts

= —ocEEATY
For asuttn with SOpeE Or Baphic snock. we recommand Using low
molecudar wesght hapann over unfactionated hepann for VTE
prophylans

Vo
For atuls with seoais of septic shock, we suggest against using
machanical VTE prophylaxs, in adaihon o0 phavmacoiogical

prophylroe. over pharmacologe prophviasis alone

oW
In adults wen sapsin o septic shock and AX| wi suggest Lsng

sither continuous or intsirmitlsnt tenal replacement tharapy

=3 MOCRAALE

In scults win sepee of sspiic shock and AKL with no delinilive
nacations lor renal replacement theraoy, we sugpest against
usirg ranal replacemant tharepy

- L
For adults with sepsis or saptc shock. we recommend inltistng
nsUlin tharapy a1 & gucosw svel of 2 180mg/dl. (10mmold, )

Surviving Ser

Cérﬁpaign'.

oW

For sdulta with sepein or seplic shock we suggest againot uting

IV vitarmin €

o
For adults with soptic shock and hypoperfusonacduced @achc
acdamin, we suggest sgainst Usng sodum Bcartonate tharapy

0 Imorove hemodynames or 10 18ducS Vasopressor Isguremants

For adults with asptic ahock and severs metabolic scxiemin (pH =
and acute kidney irguty (AXIN score 2 or 3). we suggest using
sodium bicarbonate therapy

For adui patarss W sepaia Or sephic shook wno can be fud

antarally, we suggest sarty (within 72 hours| inmation of entarml

nutrition
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Thete it insulficient evider Make @ racommandaton an the

ol corsarvative asygen tamgets in asulls with sis- incuced

hypassme reapiratony tallure

FOr aculty wih sapsis-nduced hyDoXemc respir tature, w
Nvasve

suggest fe uze of high flow nassl oxygen ower re

ventilator

Thete is insufficient evidence » e 8 lecommendation on the

wse of ron-invaswe ventiation 0 compansan t INyaswve ventiation

for aduits with sepes-induced Hyporamec
D ~on

For acults with sepsis-nduced ARDS. wa recommand uying » low

tcdal voume verttilabion tagy (8 mikg) over a hgh hidal yolumne

strategy (>10 ml/

[T
For adulls with sepsis-nduced severe AFADS, we recommend
usnNg an upper ime goal for plaseay pressuras of 00 om H20, over

gher pisdemu presdures

© 2021 Evropean Scciety of bnensive Care Medicne and Society of Citfical Cars Medics.

2021 RECOMMENDATIONS ON
VENTILATION

2s with moderate 0 inchiced AFIDS

sugpest usirg higher
tarlls b

a Its use
For aoculin wan sepsis-nduced resprratory fafura (withawt ARDS)

W suggest LBing low Nos! volume as compared 1 nigh e alur

veritilation

FOr mauins witf) sepais-nouced mocerale-severe AR

ueing traditional recruitment mansuvers
recruliment maneuvers, we recommend against Lsng

ncrammmtal FEEP tration/stratogy

For adults with sepsis-rcuced moderate-ssvere ARDS, we
recommend | g prex gramter 1hun 12 howes dally
For agus with sepews INCUCed modersie AOS. wo sugoest
usiry Intermittent NMBA boluses, over NMEBA cortinuous nfusor

Veno-yenous (VV) ECMO whes

3 [ | .
} .

Cémpaign'-'

@ For adults with sepsis-induced severe ARDS. we sugpest ue

entonal mecharcal vertilad

axparerced cantres with 1he nlrEatrucsrs n place 1o
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