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Recommendations

• 93 Recommendations 

– 32 Strong recommendations: 

– 39 Weak recommendations: – 39 Weak recommendations: 

– 18 Best Practice Statements

Recommendations

93 Recommendations 

recommendations: “We recommend”

recommendations: “We suggest”recommendations: “We suggest”

18 Best Practice Statements



Determination of Quality of 
Evidence

Underlying methodology

1. High: RCTs

2. Moderate: Downgraded RCTs or upgraded 2. Moderate: Downgraded RCTs or upgraded 

observational studies

3. Low: Well-done observational studies 

4. Very Low: Downgraded controlled studies or 

expert opinion or other evidence

Determination of Quality of 

. Moderate: Downgraded RCTs or upgraded . Moderate: Downgraded RCTs or upgraded 

done observational studies 

. Very Low: Downgraded controlled studies or 

expert opinion or other evidence



Best Practice Statements
• Strong but ungraded statements

• Use defined criteria

Criteria for Best Practice

Is the statement clear and actionable?

Is the message necessary?

Is the net benefit (or harm) unequivocal?

Is the evidence difficult to collect and summarize?

Is the rationale explicit?

Is the statement better if formally 

Guyatt GH, Schünemann HJ, Djulbegovic

Clin Epidemiol 2015; 68:597–600

Best Practice Statements
Strong but ungraded statements

Use defined criteria

Criteria for Best Practice Statements

clear and actionable?

necessary?

(or harm) unequivocal?

to collect and summarize?

the statement better if formally GRADEd?

Djulbegovic B, et al: 



Diagnosis and Definitions ….Diagnosis and Definitions ….





Emergency Medicine–Focused Review of Sepsis Mimics
al.J Emerg Med. 2017;52(1):34-42.

Anaphylaxis 

Aspiration

Adrenal Insufficiency 

Bowel Obstruction 

Diabetic Ketoacidosis 

Heat Emergency 

Hypovolemia 

Pulmonary Embolism Pulmonary Embolism 

Pancreatitis 

Intestinal Ischemia 

Thyroid Disease 

Toxic 

Ingestion/Overdose 

Withdrawal State 

Vasculitis 

Viral Illness

Spinal Cord Injury 

Sepsis Mimics





Who: A task force organized by the European Society of Intensive Care Medicine 
and the Society of Critical Care Medicine recognized the need to reexamine the 
current definitions from the 1991 and 2001 consensus terminology. 

How : Retrospective cohort study -12 community and academic hospitals in 
southwestern Pennsylvania from 2010 to 2012. 

Inclusion criteria:  > 18 years with suspected infection Inclusion criteria:  > 18 years with suspected infection 

Onset of suspected infection =positive culture or as antibiotics 

The primary outcome =hospital mortality 

Secondary outcome= hospital mortality or ICU length of stay of ≥ 3 days

A task force organized by the European Society of Intensive Care Medicine 
and the Society of Critical Care Medicine recognized the need to reexamine the 
current definitions from the 1991 and 2001 consensus terminology. 

community and academic hospitals in 
southwestern Pennsylvania from 2010 to 2012. 

18 years with suspected infection in ED, (ICU), ward 18 years with suspected infection in ED, (ICU), ward 

culture or as antibiotics ordered. 

mortality 

mortality or ICU length of stay of ≥ 3 days



Results: 148,907 electronic health record data of hospitalized patients with 
suspected infection 

andomly split 

74,453 in the derivation cohort for developing new criteria 

74,454 in the validation cohort for assessment of new and existing criteria. 74,454 in the validation cohort for assessment of new and existing criteria. 

The derivation cohort had 7,836 encounters in the ICU and 
encounters outside of the ICU. 

The validation cohort had 7,932 encounters in the ICU and 
encounters outside of the ICU. 

electronic health record data of hospitalized patients with 

in the derivation cohort for developing new criteria 

in the validation cohort for assessment of new and existing criteria. in the validation cohort for assessment of new and existing criteria. 

encounters in the ICU and 66,617 

encounters in the ICU and 66,522 



• Derived and validated the qSOFA, using 
as comparators (2).

• qSOFA performed admirably when utilized in a population outside the 
ICU setting

• qSOFA score < 2, the in-hospital mortality was only 

• qSOFA of >2 , the in-hospital mortality was 

• When validated in multiple external data 

• qSOFA’s performance remained consistently acceptable 

• Seymour CW , et al. Assessment of clinical criteria for sepsis: for the Third International Consensus Definitions for Sepsis and Septic Sh
(Sepsis-3). JAMA. 2016;315(8): 762-774.

, using SIRS criteria and SOFA score 

performed admirably when utilized in a population outside the 

hospital mortality was only 3%. 

hospital mortality was 24%. 

validated in multiple external data sets

performance remained consistently acceptable 

et al. Assessment of clinical criteria for sepsis: for the Third International Consensus Definitions for Sepsis and Septic Shock





Predicted validity for in
mortality

• With ICU encounters - < SIRS and (

• With the non-ICU encounters - >With the non-ICU encounters - >

Predicted validity for in-hospital 

SIRS and (qSOFA) vs. SOFA 

> qSOFA vs. SOFA and SIRS> qSOFA vs. SOFA and SIRS









Call (BAT)man 
or 
Put on your thinking (HAT

qSOFA criteria:

Alteration in mental status (GCS < 14)

Hypotension - SBP ≤100 mm Hg

Respiratory rate ≥22/min.  

HAT )







SIRS vs QSOFA SIRS vs QSOFA 



Hello ! Have You Even Tested This 
??????
Hello ! Have You Even Tested This 



First Prospective Analysis of the qSOFA score 

Freund Y et al. Prognostic Accuracy of Sepsis-
Patients With Suspected Infection Presenting to the Emergency Department. JAMA 
January 17, 2017 Volume 317, Number 3

30 ED across Europe with suspected infection.-879 patients .

4-week period -in France, Switzerland, Spain, and Belgium
Multicenter prospective cohort study 

These values were collected -utilized the patient’s worst score during their stay. 

Compare 

qSOFA score > 2 or greater 

>SOFA score by 2 points>SOFA score by 2 points

2 or more SIRS criteria

Severe sepsis=2 or more SIRS criteria and a lactate > 2 

Results 

a qSOFA score <2 =3% mortality rate , > 2 =24% mortality rate 

qSOFA outperformed SIRS, SOFA and severe sepsis 

qSOFA -best diagnostic test characteristics 

Sensitivity -70% for hospital mortality 

Specificity of 79%. 

qSOFA > 2 =associated with in-hospital mortality with a 

score 

-3 Criteria for In-Hospital Mortality Among 
Patients With Suspected Infection Presenting to the Emergency Department. JAMA 

patients .

in France, Switzerland, Spain, and Belgium

utilized the patient’s worst score during their stay. 

2 mmol/L. 

% mortality rate 

hospital mortality with a (HR) of 6.2 vs severe sepsis-(HR) of 3.5 



qSOFA SIRS Severe 

Sepsis

SOFA

Sensitivity 

(%)

70 93 47 73

Specificity 

(%)

79 27 82 70

(+) LR 3.40 1.29 2.70 2.40

) LR 0.37 0.25 0.64 0.39

AUROC 

(95% CI)

0.80 

(0.74-

0.85)

0.65 

(0.59-

0.70)

0.65 

(0.59-

0.70)

0.77 

(0.71-

0.82)

Hazard 

Ratio 

(95% CI)

6.2 (3.8 –

10.3)

3.5 (2.2-

5.5)



Thoughts Regarding  q sofa 
nitial assessment due to its simplicity for use in the clinical setting. 

imple bedside score to rapidly assess patients with suspected infection who are likely to have 
outcomes. 

Clinical prompt for sepsis among patients already thought to be 

Marker for severity of illness

uspected infection who are likely to have a prolonged ICU stay or to die in the hospital can be promptly 
identified at the bedside 

redictor of mortality 

Simple, rapid, inexpensive, and valid way to identify —Simple, rapid, inexpensive, and valid way to identify —
those at a higher risk of having or developing sepsis

ot a diagnostic or immediate prognostic screening tool

ot a standalone indicator for sepsis 

alidated in 1 million encounters

SAILORS study in LMICs

Thoughts Regarding  q sofa 
for use in the clinical setting. 

to rapidly assess patients with suspected infection who are likely to have poor 

patients already thought to be infected

infection who are likely to have a prolonged ICU stay or to die in the hospital can be promptly 

— among patients with suspected infection —— among patients with suspected infection —

tool



NEWS score

Not a test for sepsis. 

NEWS is a global risk-
stratification tool which 
identifies patients who are 
critically ill 
from any disease. 







After qSOFA in the ward and ED  
and 
In the ICU 

in the ward and ED  





SOFA

• JL Vincent in Intensive Care Medicine in 1996Vincent in Intensive Care Medicine in 1996











50-year-pneumonia-RR=
Normal =Urea, GCS: 15

qSOFA-sepsis –Mortality 
CURB65 score= 0.6% mortality 
abxabx

RR=24,BP : 95/65mmHg 
15

Mortality -10%
% mortality –home-oral 





Yes that’s all very good…
But what do I do at the bedside !
Yes that’s all very good…
But what do I do at the bedside !



Management Issues …Management Issues …





We recommend the protocolized

resuscitation of patients with sepsis

hypoperfusion. During the first 6 hours of 

resuscitation, the goals of initial resuscitation should 

include all of the following as a part of a treatment 

2012 Recommendation 

for Initial Resuscitation.

include all of the following as a part of a treatment 

protocol: 

a) CVP 8–12 mm Hg

b) MAP ≥ 65 mm Hg

c) Urine output ≥ 0.5 mL/kg/

d) Scvo2  ≥  70%. 

protocolized, quantitative 

resuscitation of patients with sepsis- induced tissue 

hypoperfusion. During the first 6 hours of 

goals of initial resuscitation should 

of the following as a part of a treatment 

Recommendation 

for Initial Resuscitation.

of the following as a part of a treatment 

12 mm Hg

b) MAP ≥ 65 mm Hg

c) Urine output ≥ 0.5 mL/kg/hr

Scvo2  ≥  70%. 





Rivers Protocol

Therapy 

titrated to CVP, 

Therapy 

titrated to CVP, titrated to CVP, 

MAP and 

ScvO2

titrated to CVP, 

MAP and 

ScvO2

Rivers Protocol
Early insertion of 

ScvO2 catheter

Early insertion of 

ScvO2 catheter

Potential for RBC 

and Inotropes

Potential for RBC 

and Inotropes









• 2014-2015

• Protocolized Care for Early Septic Shock (

• 31 ED in the United States

• Australasian Resuscitation in Sepsis Evaluation (

• 51 ED in Australia, New Zealand, Finland, Hong 

• The Protocolised Management in Sepsis (

• 56 ED in the United Kingdom

Care for Early Septic Shock (ProCESS)

Australasian Resuscitation in Sepsis Evaluation (ARISE)

Australia, New Zealand, Finland, Hong Kong,Ireland

Management in Sepsis (ProMISe)















A systematic review and meta-analysis of early goal-directed therapy for septic shock: the ARISE, 
ProCESS and ProMISe Investigators

Angus, D.C.. et al. Intensive Care Med (2015) 41: 1549. doi:10.1007/s00134

To determine whether early goal-directed therapy (EGDT) reduces 
resuscitation strategies for patients presenting to the emergency department 

January 2000 to January 2015. 

5 randomised clinical trials (n = 4735 patients)

No effect on the primary mortality outcome (EGDT: 23.2

ooled estimate of 90-day mortality from the 3  multicentre 

EGDT increased vasopressor use (OR 1.25 )and ICU admission 

EGDT is not superior to usual care for ED patients with septic shock but is associated with increased 
utilisation of ICU resources.

directed therapy for septic shock: the ARISE, 

) 41: 1549. doi:10.1007/s00134-015-3822-1

directed therapy (EGDT) reduces mortality compared with other 
resuscitation strategies for patients presenting to the emergency department (ED) with septic shock.

(EGDT: 23.2 % [495/2134] versus control: 22.4 % [582/2601]

3  multicentre studies (n = 4063) =No difference

ICU admission [OR 2.19 )

is not superior to usual care for ED patients with septic shock but is associated with increased 







The River’s work was useful

• As it provided us a construct on how to 
understand resuscitation:
– Start early- (give antibiotics)

– Correct hypovolaemia– Correct hypovolaemia

– Restore perfusion pressure

– And in some cases a little more may be 
required..!

• These concepts are as important today as 
they ever were.

The River’s work was useful….

As it provided us a construct on how to 
understand resuscitation:

(give antibiotics)

hypovolaemiahypovolaemia

Restore perfusion pressure

And in some cases a little more may be 

These concepts are as important today as 



Recommendations

• 93 Recommendations 

– 32 Strong recommendations: 

– 39 Weak recommendations: – 39 Weak recommendations: 

– 18 Best Practice Statements

Recommendations

Recommendations 

recommendations: “We recommend”

recommendations: “We suggest”recommendations: “We suggest”

Best Practice Statements



Fluids 



Initial Resuscitation

30ml/kg of intravenous crystalloid fluid be given 

within the first 3 hours.

(Strong recommendation; low quality of evidence)(Strong recommendation; low quality of evidence)

Resuscitation

of intravenous crystalloid fluid be given 

recommendation; low quality of evidence)recommendation; low quality of evidence)



Type of Fluids Type of Fluids 



Fluid Therapy

• Crystalloids as the fluid of choice for initial 

resuscitation and subsequent intravascular volume 

replacement

(Strong recommendation, moderate quality of evidence).(Strong recommendation, moderate quality of evidence).

• Albumin in addition to crystalloids when patients 

require substantial amounts of crystalloids 

(Weak recommendation, low quality of evidence).

Fluid Therapy

as the fluid of choice for initial 

resuscitation and subsequent intravascular volume 

recommendation, moderate quality of evidence).recommendation, moderate quality of evidence).

in addition to crystalloids when patients 

require substantial amounts of crystalloids 

recommendation, low quality of evidence).









MAP 



Initial target mean arterial pressure of 

septic shock requiring vasopressors. 

(Strong recommendation; moderate quality of evidence)

target mean arterial pressure of 65 mmHg in patients with 

septic shock requiring vasopressors. 

ecommendation; moderate quality of evidence)







Vasopressor 





Vasoactive agents

• Norepinephrine as the first choice vasopressor 

(Strong recommendation, moderate quality of 

evidence).

• Adding either Vasopressin 

Epinephrine to norepinephrine with the intent of 

raising MAP to target, or adding vasopressin (up to 

0.03 U/min) to decrease norepinephrine dosage.

(Weak recommendation, low quality of evidence)

Vasoactive agents

as the first choice vasopressor 

recommendation, moderate quality of 

asopressin (up to 0.03 U/min) or 

to norepinephrine with the intent of 

raising MAP to target, or adding vasopressin (up to 

0.03 U/min) to decrease norepinephrine dosage.

recommendation, low quality of evidence)

















• 1 prospective RCT and a subsequent meta
outcomes comparing epinephrine vs. norepinephrine (
2008, Avni 2015).

• VANISH and VANCS trials support the use of vasopressin as a front
line vasopressor in patients with sepsis

• Overall, norepinephrine, epinephrine, and vasopressin 
are all supported by evidence as potential first

prospective RCT and a subsequent meta-analysis show equivalent 
outcomes comparing epinephrine vs. norepinephrine (Myburgh

trials support the use of vasopressin as a front-
line vasopressor in patients with sepsis.

Overall, norepinephrine, epinephrine, and vasopressin 
supported by evidence as potential first-line vasopressors. 



Lactate 





Lactate can help guide resuscitation 

• Guiding resuscitation to 

patients with elevated lactate levels as a marker 

of tissue hypoperfusion

(Weak recommendation; low quality of evidence)

Lactate can help guide resuscitation 

resuscitation to normalize lactate in 

patients with elevated lactate levels as a marker 

hypoperfusion. 

recommendation; low quality of evidence)





Source Control

• We recommend that a specific anatomic 
diagnosis of infection requiring emergent 
source control be identified or excluded as 
rapidly as possible 
or septic shock, and that or septic shock, and that 
source control intervention 
implemented as soon as medically and 
logistically practical 
made. 

(Best Practice Statement

Source Control

recommend that a specific anatomic 
infection requiring emergent 

identified or excluded as 
possible in patients with sepsis 

and that any required and that any required 
source control intervention be 

as soon as medically and 
logistically practical after the diagnosis is 

Best Practice Statement).



Timing of AntibioticsTiming of Antibiotics



Antibiotics

IV antimicrobials be initiated 

within 1 h for both sepsis and septic shock. 

(Strong recommendation, moderate quality of evidence

Antibiotics

antimicrobials be initiated ASAP after recognition and 

for both sepsis and septic shock. 

recommendation, moderate quality of evidence)





Early antibiotics are 

Author N Setting

Gaieski
CCM 2010; 38;1045-

53

261 ED, USA

(shock)

Daniels
Emerg Med J 2010; 

doi:10.1136

567 Whole hospital, 

UK

Kumar
CCM 2006; 34(6): 

1589-1596

2154 ED, Canada

(shock)

Appelboam
CCM 2010; 14(Suppl 

1):50

375 Whole hospital, 

UK

Levy
CCM 2010; 38(2): 1-8

15022 Multi-centre

Early antibiotics are good ! 

Setting Median 

time (mins)

Odds ratio

for death

119 0.30
(1st hour vs all times)

Whole hospital, 121 0.62
(1st hour vs all times)

ED, Canada 360 0.59
(1st 3 hours vs 

delayed)

Whole hospital, 240 0.74
(1st 3 hours vs 

delayed)

centre 0.86
(1st 3 hours vs 

delayed)



• Increased mortality associated with delays in antibiotic 
administration either from shock recognition or time 
from ED triage. 

Puskarich MA et al. One year mortality of patients treated with an emergency department 
based early goal directed therapy protocol for severe sepsis and septic shock: a before and 
after study. Crit Care. 2009; 13(5):R167. 

Ferrer R et al. Empiric antibiotic treatment reduces mortality in severe sepsis and septic shock Ferrer R et al. Empiric antibiotic treatment reduces mortality in severe sepsis and septic shock 
from the first hour: results from a guideline-based performance improvement program. 
Care Med. 2014 Aug; 42(8):1749–55. 

Gaieski DF et al. Impact of time to antibiotics on survival in patients with severe sepsis or septic 
shock in whom early goal-directed therapy was initiated in the emergency department. 
Care Med. 2010 Apr; 38(4):1045–53 

Kumar A et al.Duration of hypotension before initiation of effective antimicrobial therapy is the 
critical determinant of survival in human septic shock. 

Increased mortality associated with delays in antibiotic 
administration either from shock recognition or time 

MA et al. One year mortality of patients treated with an emergency department 
based early goal directed therapy protocol for severe sepsis and septic shock: a before and 

R et al. Empiric antibiotic treatment reduces mortality in severe sepsis and septic shock R et al. Empiric antibiotic treatment reduces mortality in severe sepsis and septic shock 
based performance improvement program. Crit

DF et al. Impact of time to antibiotics on survival in patients with severe sepsis or septic 
directed therapy was initiated in the emergency department. Crit

of hypotension before initiation of effective antimicrobial therapy is the 
critical determinant of survival in human septic shock. Crit Care Med. 2006 Jun; 34(6):1589–96.



Septic shock patients suffer most from delayed 
(Am J Respir Crit Care Med. 2017 March 27. 

Vincent X Liu, , Oakland, California

To quantify the impact of antibiotic timing on mortality rates in different types 
of sepsis 

35,000 adults treated for sepsis at 21 ED in northern California 

The median time to the first antibiotics was 

Hospital mortality for sepsis =9% > likely with each hour of delayed 

Absolute mortality after 1  hour’s delay in antibiotics

.3% for sepsis

.8% for septic shock patients 

shock patients suffer most from delayed antibiotics !

To quantify the impact of antibiotic timing on mortality rates in different types 

ED in northern California 2010 and 2013. 

was 2.1 hours 

likely with each hour of delayed antibiotics

hour’s delay in antibiotics



Broad Spectrum Antibiotics 

• Empiric broad-spectrum therapy with one or more 

antimicrobials to cover all likely pathogens.

(Strong recommendation, moderate quality of evidence).(Strong recommendation, moderate quality of evidence).

Broad Spectrum Antibiotics 

therapy with one or more 

antimicrobials to cover all likely pathogens.

recommendation, moderate quality of evidence).recommendation, moderate quality of evidence).



Failure to initiate appropriate empiric 
sepsis and septic shock is associated with 
morbidity and mortality 

Barie PS etal.(2005) Influence of antibiotic therapy on mortality of critical surgical illness caused 
or complicated by infection. Surg Infect. 6(1):41–

Ibrahim EH etal. (2000) The influence of inadequate antimicrobial treatment of bloodstream 
infections on patient outcomes in the ICU setting. Chest 118(1):146

Survival < X5  for septic shock treated with an empiric 
regiment that fails to cover the offending pathogen 
Kumar A, et al (2009) Initiation of inappropriate antimicrobial therapy results in a five
reduction of survival in human septicshock. Chest 136(5):1237

appropriate empiric therapy in 
and septic shock is associated with > in 

) Influence of antibiotic therapy on mortality of critical surgical illness caused 
–54

(2000) The influence of inadequate antimicrobial treatment of bloodstream 
infections on patient outcomes in the ICU setting. Chest 118(1):146–155

for septic shock treated with an empiric 
fails to cover the offending pathogen 

A, et al (2009) Initiation of inappropriate antimicrobial therapy results in a five-fold 
. Chest 136(5):1237–1248



Empiric Combination

• Empiric combination therapy 

antibiotics of different antimicrobial classes) aimed at the 

most likely bacterial pathogen(s) for the 

management of septic shockmanagement of septic shock

(Weak recommendation; low quality of evidence) 

Empiric Combination

combination therapy (using at least two 

antibiotics of different antimicrobial classes) aimed at the 

most likely bacterial pathogen(s) for the initial 

management of septic shock.management of septic shock.

recommendation; low quality of evidence) 



Routine Combination therapy ?

• Combination therapy not be routinely used 

going treatment of most other serious 

infections, including bacteremia and sepsis without 

shock.shock.

(Weak recommendation; low quality of evidence). 

• Against combination therapy 

treatment of neutropenic sepsis/

(Strong recommendation; moderate quality of evidence). 

ombination therapy ?

not be routinely used for on-

going treatment of most other serious 

bacteremia and sepsis without 

recommendation; low quality of evidence). 

combination therapy for the routine 

neutropenic sepsis/bacteremia. 

recommendation; moderate quality of evidence). 



Met analytic Studies of Combination therapy                 

Produces higher survival in septic  shock

Benefit in mortality  risk  > 25%.  

�Mortality risk in low-risk (<15% mortality risk) with

shock  shock  

Kumar A et al. (2010) A survival benefit of combination antibiotic therapy for serious infections 

associated with sepsis and septic shock is contingent only on the risk of death: a 

meta-analytic/meta-regression study. Crit Care Med 38(8):1651

Kumar A  et al. (2010) Early combination antibiotic therapy yields improved survival compared with 

mono-therapy in septic shock: a propensity-matchedanalysis

Met analytic Studies of Combination therapy                 

septic  shock

risk (<15% mortality risk) with- out  septic  

(2010) A survival benefit of combination antibiotic therapy for serious infections 

associated with sepsis and septic shock is contingent only on the risk of death: a 

Care Med 38(8):1651–1665

(2010) Early combination antibiotic therapy yields improved survival compared with 

matchedanalysis. Crit Care Med 38(9):1773–1785



• Direct  evidence  from  adequately  powered  RCTs

Combination therapy 

Not  available    !

• Clinical  outcome  in bacteremia

shock for Combination therapy shock for Combination therapy 

Evidence =No !
Safdar N, (2004) Does combination antimicro-bial therapy reduce mortality in Gram

bacteraemia? A meta-analysis. Lancet Infect Dis. 4(8):519

Paul M, (2006) Beta lactam antibiotic monotherapy versus beta lactam

combination therapy for sepsis. Cochrane Database 

evidence  from  adequately  powered  RCTs of 

bacteremia and  sepsis  without  

Combination therapy Combination therapy 

therapy reduce mortality in Gram-negative 

analysis. Lancet Infect Dis. 4(8):519–527

M, (2006) Beta lactam antibiotic monotherapy versus beta lactam-aminoglycoside antibiotic 

combination therapy for sepsis. Cochrane Database Syst Rev 1:CD003344



Antibiotic Stewardship

� Empiric antimicrobial therapy be 
identification and sensitivities are established and/or adequate 
clinical improvement is noted.
� (BPS) 

� Antimicrobial treatment duration of � Antimicrobial treatment duration of 
most serious infections associated with sepsis and septic shock.
� (Weak recommendation; low quality of evidence) 

� Procalcitonin levels can be used to support 
duration of antimicrobial therapy in sepsis patients
� (Weak recommendation; low quality of evidence) 

Antibiotic Stewardship

antimicrobial therapy be narrowed once pathogen 
identification and sensitivities are established and/or adequate 

duration of 7-10 days is adequate for duration of 7-10 days is adequate for 
most serious infections associated with sepsis and septic shock.

recommendation; low quality of evidence) 

levels can be used to support shortening the 
of antimicrobial therapy in sepsis patients. 

recommendation; low quality of evidence) 



De-escalation 

Observational  studies

Early de-escalation  of  multidrug  therapy  is 
equivalent or superior clinical outcomes  in sepsis and septic equivalent or superior clinical outcomes  in sepsis and septic 
shock

Morel J, et al (2010) De-escalation as part of a global strategy of empiric 
antibiotherapy management. A retrospective study in a medico
care unit. Crit Care 14(6):R225

Joung MK, et al (2011) Impact of de-escalation therapy on clinical outcomes for 
intensive care unit-acquired pneumonia. 

escalation 

escalation  of  multidrug  therapy  is associated with 
equivalent or superior clinical outcomes  in sepsis and septic equivalent or superior clinical outcomes  in sepsis and septic 

escalation as part of a global strategy of empiric 
management. A retrospective study in a medico-surgical intensive 

escalation therapy on clinical outcomes for 
acquired pneumonia. Crit Care 15(2):R79





Direct de-escalation of antimicrobial therapy in severe infections 
and sepsis 

Matthaiou DK, (2012) An ESICM systematic review and meta
antibiotic therapy algorithms in adult critically ill patients. Intensive Care Med 38(6):

Prkno A, (2013) Procalcitonin guided therapy in intensive care unit patients with severe sepsis and 
septic shock—a systematic review and meta-analysis

Westwood M, et al (2015) Procalcitonin testing to guide antibiotic therapy 
in intensive care settings and for suspected bacterial infection in emergency department settings: a 
systematic review and cost-effectiveness analysis.Health

Soni NJ, et al (2013) Procalcitonin-guided antibiotic therapy
Hosp Med. 8(9):530–540

De Jong E, et al (2016) Efficacy and safety of procalcitonin
antibiotic treatment in critically ill patients: a randomised
Dis. 16(7):819–827

escalation of antimicrobial therapy in severe infections 

systematic review and meta-analysis of procalcitonin-guided 
algorithms in adult critically ill patients. Intensive Care Med 38(6):940–949

in intensive care unit patients with severe sepsis and 
analysis. Crit Care 17(6):R291

testing to guide antibiotic therapy for the treatment of sepsis 
in intensive care settings and for suspected bacterial infection in emergency department settings: a 

analysis.Health Technol Assess 19(96):v–xxv, 1–236

guided antibiotic therapy: a systematic review and meta-analysis. J 

procalcitonin guidance in reducing the duration of 
randomised, controlled, open-label trial. Lancet Infect 



Steroids 



CORTICOSTEROIDS 

Against using intravenous hydrocortisone 

shock patients if adequate fluid resuscitation and 

vasopressor therapy are able to restore hemodynamic 

stability. stability. 

If this is not achievable, we suggest intravenous 

hydrocortisone at a dose of 200 

(Weak recommendation; low quality of evidence

CORTICOSTEROIDS 

using intravenous hydrocortisone to treat septic 

shock patients if adequate fluid resuscitation and 

vasopressor therapy are able to restore hemodynamic 

this is not achievable, we suggest intravenous 

200 mg per day.

recommendation; low quality of evidence)



Why was this recommended?

COCHRANE review: 2004
Annane, Bellisant, Bollaert, Briegel, Keh and Kupfer : 

Corticosteroids for treating severe sepsis and septic shock

15 trials identified (N = 2023)

- Corticosteroids did not improve 28 day mortality from all causes

- Corticosteroids DID improve ICU mortality

- Corticosteroids DID increase the proportion of shock reversal by day 

- Low dose steroids over > 5 days DID reduce 

Why was this recommended?

Annane, Bellisant, Bollaert, Briegel, Keh and Kupfer : Names recognizable from previously mentioned studies

Corticosteroids for treating severe sepsis and septic shock

day mortality from all causes

Corticosteroids DID improve ICU mortality

Corticosteroids DID increase the proportion of shock reversal by day 7

days DID reduce 28 day mortality



2008
• CORTICUS study: Corticosteroid Therapy of Septic Shock

• multicenter, randomized, double-blind, placebo

• Close to 500 pts

• Major outcome measure: death at 28 days

• CONCLUSION: 

– No survival benefit

Hydrocortisone reverses shock faster, but increases the rate of secondary – Hydrocortisone reverses shock faster, but increases the rate of secondary 

infections

– Shock is reversed faster IN THOSE IN WHO SHOCK WAS REVERSED

– i.e. if you were going to get better... You would get better faster with 

steroids

Sprung et al, Hydrocortisone therapy for patients with septic shock. 

10;358(2):111-24.

2008
Corticosteroid Therapy of Septic Shock

blind, placebo-controlled trial

Major outcome measure: death at 28 days
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Shock is reversed faster IN THOSE IN WHO SHOCK WAS REVERSED

i.e. if you were going to get better... You would get better faster with 

Hydrocortisone therapy for patients with septic shock. N Engl J Med. 2008 Jan 



Corticosteroids in the Treatment of Severe Sepsis and Septic 

Shock in Adults

N = 2138

Analysis of the since-1998 subgroup: 

with only low-dose long-course steroids (200with only low-dose long-course steroids (200

vasopressor-dependent adults

Uniformly, short courses of high dose steroids are 

Annane et al, Corticosteroids in the Treatment of Severe Sepsis and Septic Shock in Adults A 

Systematic Review  JAMA. 2009;301(22):2362-2375

in the Treatment of Severe Sepsis and Septic 

1998 subgroup: consisently good quality, 12 trials 

course steroids (200-300mg daily), only in course steroids (200-300mg daily), only in 

, short courses of high dose steroids are not supported.

Corticosteroids in the Treatment of Severe Sepsis and Septic Shock in Adults A 

2375. 







Glucose Glucose Control



GLUCOSE CONTROL

Commencing insulin dosing when 

blood glucose levels are >

Target an upper blood glucose level 

rather than an upper target blood glucose rather than an upper target blood glucose 

mmol/L. 

(Strong recommendation; 

CONTROL

insulin dosing when -2 consecutive 

blood glucose levels are >10 mmol/L. 

an upper blood glucose level ≤10 mmol/L

rather than an upper target blood glucose ≤6.1 rather than an upper target blood glucose ≤6.1 

; high quality of evidence)



Glucose Control

No evidence that targets between 
mmol/L are different from targets of 
mmol/L

Treatment should avoid hyperglycemia (>
mmol/L), hypoglycemia, and wide swings in glucose 
Treatment should avoid hyperglycemia (>
mmol/L), hypoglycemia, and wide swings in glucose 
levels.

Dellinger P. Crit Care Med. 2013;41:580–637

Dellinger P.  Intensive Care Med. 2013;39:165-228

Glucose Control

evidence that targets between 7.8 and 10 
are different from targets of 6.1 to 7.8 

Treatment should avoid hyperglycemia (>10 
hypoglycemia, and wide swings in glucose 

Treatment should avoid hyperglycemia (>10 
hypoglycemia, and wide swings in glucose 
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Take Home Points:

• Sepsis = life-threatening organ dysfunction caused by a dysregulated 
host response to infection

• Septic Shock = Need for Vasopressors AND Lactate >2 • Septic Shock = Need for Vasopressors AND Lactate >2 

• Severe Sepsis is OUT

• SIRS is OUT and qSOFA/SOFA are IN

threatening organ dysfunction caused by a dysregulated 

= Need for Vasopressors AND Lactate >2 mmol/L= Need for Vasopressors AND Lactate >2 mmol/L

IN







Please No More Recommendations ! Please ! No More Recommendations ! Please ! 

Thank Thank 

you !




