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Objectives 

Discuss 2014 Surviving Sepsis Campaign Guidelines 

 Sepsis Screening  

 Use of Procalcitonin 

 Norepinephrine as first line vasopressor 

 Fluid resuscitation 

 

Review recently published ProCESS study 



  

Revision of the 2008 Surviving Sepsis Campaign (SSC) 
Guidelines 



Six hour “resuscitation” bundle 

• Central venous pressure 8 – 12 mm Hg 

• Mean arterial pressure (MAP) ≥ 65 mm Hg 

• Urine output ≥ 0.5 ml/kg/hr 

• Central venous or mixed venous oxygen 
saturation 70% or 65% respectively 

• In patients with elevated lactate levels target 
resuscitation to normalize lactate 

 





Surviving Sepsis Campaign Guidelines 2012 

Grades of Evidence 

Grade 1A Grade 1B Grade 1C 

Sedation protocol 

Vent weaning 

SBT protocol 

DVT/PUD 

prophylaxis 

Norepinephrine 

1st Line Pressor 

Avoid 

hetastarch 

Avoid 

bicarbonate 

Early goal-

directed therapy 

No renal dose 

dopamine 

Cultures before 

antibiotics 

Early source 

identification 

Broad-spectrum 

antibiotics 

within 1 hour 

Norepinephrine 

No high-dose 

steroids 

Initial resus with 

crystalloid 

Dobutamine for 

cardiac 

dysfunction 

Dellinger RP, et al. Crit Care Med. 2013; 39:165-228  

Source control 

within 12 hours 

Consider 

limiting support 

 

1.6 

De-escalate 

antibiotics 

Low tidal 

volume for ALI 

Glucose 

protocol (<180) 

DVT/PUD 

prophylaxis 

Avoid paralysis 

in absence of 

ARDS 

30 cc/kg IBW 

bolus for shock 

Conservative 

fluids for ARDS 

Avoid 

phenylephrine 

Screening 

for Sepsis 
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1.7 

De-escalate 

antibiotics 

Low tidal 

volume for ALI 

Glucose 

protocol (<180) 

DVT/PUD 

prophylaxis 

Avoid paralysis 

in absence of 

ARDS 

30 cc/kg IBW 

bolus for shock 

Conservative 

fluids for ARDS 

Avoid 

phenylephrine 

Screening 

for Sepsis 



Rationale:  Early intervention is dependent upon 
the early identification of sepsis 

 

Early initiation of evidence based care has been 
shown to improve outcomes and decrease sepsis 
related mortality 



Three Step Sepsis Screening Tool 
Done Twice Each Day 
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Discuss 2014 Surviving Sepsis Campaign 
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 Sepsis Screening  

 Use of Procalcitonin 
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 What is procalcitonin? 

• 116-amino acid peptide 

• Biomarker that responds to both infection 

& inflammation 

• Can it be used to differentiate sepsis from 

SIRS? 

• Could this be of benefit in sepsis 

identification? 





Procalcitonin does not CLEARLY differentiate between 

the acute inflammatory pattern of sepsis and other 

causes of generalized inflammation (such as post-

operative inflammation) 
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1.16 

De-escalate 

antibiotics 

Low tidal 

volume for ALI 

Glucose 

protocol (<180) 

DVT/PUD 

prophylaxis 

Avoid paralysis 

in absence of 

ARDS 

30 cc/kg IBW 

bolus for shock 

Conservative 

fluids for ARDS 

Avoid 

phenylephrine 

Screening 

for Sepsis 



Vasopressors 

• Target mean arterial pressure of 65 mmHg 

• Norepinephrine is now 1st choice 

• Vasopressin 0.03 units/minute can be 

added to norepinephrine  

• Vasopressin should not exceed 0.04 

units/minute 

• Dopamine only in highly selective patients 



Why not dopamine? 
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1.20 

De-escalate 

antibiotics 

Low tidal 

volume for ALI 

Glucose 

protocol (<180) 

DVT/PUD 

prophylaxis 

Avoid paralysis 

in absence of 

ARDS 

30 cc/kg IBW 

bolus for shock 

Conservative 

fluids for ARDS 

Avoid 

phenylephrine 

Screening 

for Sepsis 



Fluid Resuscitation in Sepsis 

• Crystalloids are the first line agent 

– Absence of clear benefit with colloids  

– ALBIOS showed improved survival with albumin 

in septic shock subgroup 

 

• Recommend 30 cc/kg IBW for shock 

 

• Avoid hydroxyethyl starch solutions 

 



Why not HES? 
CRYSTMAS: septic shock patients, no difference in 

mortality with HES vs. 0.9% NS (31% vs. 25.3%, p = 0.37); 

however the study was underpowered to detect the 6% 

difference in absolute mortality observed.  

6S Trial: septic patients, increased mortality rates with 

6% HES vs Ringer’s acetate (51% vs. 43% p = 0.03).  

CHEST: ICU patients,  no 90-d mortality difference with 6% 

HES vs. 0.9% NS, n = 7000 (18% vs. 17%, p = 0.26); the 

need for renal replacement therapy was higher in the 

HES group (7.0% vs. 5.8%; RR 1.21; 95% CI 1.00−1.45; 

p = 0.04). 

CRISTAL: ICU pts, crystalloid vs. any colloids, Europe, 

n=2857 pts, no difference in mortality 



1818 severe sepsis cases, 100 hospitals 

 

Randomized to albumin or crystalloid 
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Study Objectives: 

• To determine if early goal directed therapy 

(EGDT) as described by Rivers et al is 

generalizable 

• To determine which EGDT protocol elements are 

necessary 



Validation Study 
Multicenter Trial 

20 sites 
 

ProCESS 
Protocolized Care for 

Early Septic Shock 
NIH-sponsored 

$8.4 Million 

Derek Angus et al. 
Univ. of Pittsburgh 



ProCESS 

EGDT  

• Similar to 

Rivers protocol 

• Same goal as 

Rivers protocol: 

• ScvO2 ≥ 70% 

• Blood tx to 

keep Hct > 30% 

• No arterial line 

 



Protocolized 

Standard Care 

• No CVP 

monitoring 

• No central 

venous oximetric 

catheter 

• No ScvO2 goal 

• SBP/perfusion 

monitoring 

• Target Hb 7 g/dL 

• No arterial line 

 



• N=1341, 31 U.S. Emergency Depts 

• Protocol-based EGDT, n=439 

• Protocol-based standard therapy,n=446 

• Usual care, n=456 



• Mortality at 60 days: 

• Protocol-based EGDT group (21.0%) 

• Protocol-based standard-therapy group (18.2%) 

• Usual-care group (18.9%)  

• Protocol-based therapy vs. usual care 

– RR 1.04; 95% CI, 0.82 to 1.31; P = 0.83 

• Protocol-based EGDT vs. protocol-based standard 
therapy 

– RR 1.15; 95% CI, 0.88 to 1.51; P = 0.31  

• No significant differences in 90-day mortality, 1-year 
mortality, or the need for organ support. 



*Average amount of crystalloids given in first 6 hours by group 

 

EGDT  2.8 Liters 

PSC  3.3 Liters 

UC  2.3 Liters 



The ProCESS Investigators. N Engl J Med 2014;370:1683-1693 

ProCESS: Cumulative Mortality 

Rivers EGDT 30.5% in-hospital mortality 



ProCESS Investigator 

Conclusions 
Protocol-based resuscitation of patients 

diagnosed with septic shock in the ER did not 

improve outcomes. 
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Conclusions 
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SHOULD WE ABANDON EGDT??? 



Important Caveats  
• Patients in all groups received an average 

of > 2 liters of fluid 

• >75% of patients received antibiotics prior 

to randomization into the study 

• The 18% mortality rate in the “usual care” 

groups is much lower than the septic 

shock mortality rate of 46.5% reported in 

Rivers original trial 

• The majority of patients had central lines 

inserted 

 



Should we abandon EGDT? 

• Early diagnosis and early intervention 

remain critical 

• Two large ongoing trials may clarify  

– ARISE (Australian Resusciation in Sepsis 

Evaluation RCT) 

– ProMISe (Protocolised Management in Sepsis 

Trial) 



Summary 

• Sepsis screening aids in early recognition  

• Early, evidence based care is critical 

• Procalcitonin is non-specific, not useful 

• Norepinephrine is now first line agent 

• Fluid bolus 30 cc/kg IBW for septic shock 

• ProCESS study has limitations 



QUESTIONS? 

 


