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Failed Sepsis Therapies

•aPC

•Glycemic control

•Low dose corticosteroids

•EGDT



Patients Treated with EGT Received More 
Fluids, RBCs and Dobutamine
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The Importance of Early Goal Directed 
Therapy for Septic Shock

• Early goal-directed 

therapy in patients 

with severe sepsis 

produced

– 42%  in relative risk of 

in-hospital and 

28-day mortality 

(P=0.009, P=0.01)

– 33%  in relative risk of 

death at 60 days 

(P=0.03)

• NNT to prevent 1 

event (death) = 6-8
.

Rivers et al, N Engl J Med 2001;345:1368-77.
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Studies Using EGDT and/or Bundled Care to Treat Sepsis

Rivers E. Chest 136:476 – 480, 2010.
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The Challenge (Intermountain Health Care) –

Compliance> 80%
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Australasian Resuscitation In Sepsis Evaluation 
Randomised Controlled Trial (ARISE)

• Standard therapy vs EGDT for severe sepsis  

• Multi-center (ANZICS) RCT, n=1600

• 90 day all cause mortality

• EGDT involved treatment with intravenous fluids, and medications 
to support the blood pressure and heart following a protocol. A 
special catheter was inserted to monitor central blood oxygen 
levels and standard treatments were given according to the blood 
oxygen level reading

• EGDT was given for 6 hours, then the patient received standard 
care.



ARISE Study: EGDT in Septic Shock

The ARISE Investigators (ANZICS), N Engl J Med 2014;371:1683-93



ARISE Study: EGDT in Septic Shock

The ARISE Investigators (ANZICS), N Engl J Med 2014; in press



Protocolized Care for Early Septic Shock (ProCESS)

• Standard therapy vs protocolized care vs EGT for septic shock over 
first 6 hrs; then standard therapy

• 5 year NIH-funded multi-center RCT, n=1500

• Hospital mortality (discharge or 60 days)

• EGT subjects had a CVC inserted for continuous monitoring of their 
CVP and Scv02. Early structured treatment was provided based on 
subjects' CVP, MAP and Scv02.

• Protocolized care: Routine equipment was used to monitor subjects 
BP and oxygen levels. Early structured treatment was based on the 
subjects' systolic blood pressure and the study doctors' judgment of 
fluid and perfusion status.



ProCESS Study: EGDT in Septic Shock

The ProCess Investigators, N Engl J Med 2014;371:1683-93



ProCESS Study: EGDT in Septic 

Shock

The ProCess Investigators, N Engl J Med 2014;371:1683-93



Promise (England)

• Multi-center RCT in England, n=1260

• EGDT involves treatment with intravenous fluids, and 
medications to support the blood pressure and heart 
following a protocol. A special catheter was inserted to 
monitor central blood oxygen levels and the standard 
treatments are given according to the blood oxygen level 
reading. EGDT is given for 6 hours, then the patient 
receives standard care.



PROMISE Study: EGDT in Septic Shock

Mouncey PR et al. N Engl J Med 2015. DOI: 10.1056/NEJMoa1500896
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Kumar et al. CCM. 2006:34:1589-96.

Cumulative Initiation of Effective Antimicrobial 
Therapy and Survival in Septic Shock

time from hypotension onset (hrs)
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Time to Antimicrobial: Severe Sepsis?

Ferrer et al, Crit Care Med 2014;42:1749-1755
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Benefit of Early versus Late Antibiotics

Odds Ratio of Survival (95% CI)

0.01 0.1 1 10 100

BenefitHarm

* courtesy, C Natanson

Author Year N Diagnosis

Miner 2001 171 Meningitis

Larche 2002 88 Bact/pneumonia*

Houck 2004 13,771 Pneumonia

Proulx 2005 118 Meningitis

Meehan 1997 14,069 Pneumonia

Gacouin 2002 213 Legionella

Iregui 2006 107 VAP

Lodis 2003 167 S. aureus

Kang 2003 123 P. aeruginosa



Surviving Sepsis Bundle 2012 

Severe Sepsis 3-Hour Resuscitation Bundle

• lactate level

• blood cultures prior to administration of antimicrobials

• administer broad spectrum antimicrobials

• 30 ml/kg crystalloid for hypotension or lactate ≥4 mmol/l

Septic Shock 6-Hour Bundle

• vasopressors (for hypotension that does not respond to initial fluid resuscitation 
to maintain a map ≥65 mm hg)

• for persistent hypotension despite volume resuscitation (septic shock) or initial 
lactate ≥4 mmol/L:

– measure CVP

– measure ScvO2

• Re-measure lactate if initial lactate was elevated
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Impact of Rapidity of Pressor, Fluid and Antibiotic 
Therapy on Survival (by quartile)
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CAP Septic Shock: Finnsepsis

Varpula et al, Acta Anesthesiol Scand 2007
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Impact of Bundle Elements on Mortality of 
Septic Shock

Hazard Ratio

1

p value

0-1 hr .008

1-3 hr .127

3-6 hr .419

prev AbRx .383

fluid challenge .966

low dose steroid .688

aPC .004

4.25

Ferrer et al, AJRCCM 2009;180:861-6



Barochia, et al. Crit Care Med.  2010 Vol. 38, No. 2
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p < 0.0001

Favors Control Favors Bundle

Weighted Mean Difference (± 95% CI)

Heterogeneity

I2 = 0%, p = 0.89

Studies of Severe Sepsis Bundles 

(what changes?): Hours to Antibiotics 

Barochia, et al. Crit Care Med.  2010 Vol. 38, No. 2
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p = 0.0005

Studies of Severe Sepsis Bundles Resuscitation 

Components (what changes?)

I2 = 89%

p < 0.0001

Author / Year

Trzeciak '06
Kortgen '06
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I2 = 0%

p = 0.57

Barochia, et al. Crit Care Med.  

2010 Vol. 38, No. 2

Inotropes

Favors Control Favors Bundle
0.001 0.01 0.1 1 10 100 1000

Trzeciak '06
Kortgen '06
Shapiro '06
Micek '06
Nguyen '07
Jones '07
El Solh ‘08

Rivers ‘01

RBC

Favors Control Favors Bundle
0.001 0.01 0.1 1 10 100 1000

I2 = 89%

p < 0.0001

Overall not reportable



Severe Sepsis Bundle Studies 
Summary

•Antibiotics given significantly earlier and 
more appropriately in all studies

•No consistent change in use of fluids, 
pressors, PRBCs, steroids, or rhAPC

•Small increase in inotropes



Time to Antimicrobials in Rivers 
NEJM 2001
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Conclusions
• Sepsis bundles improve survival in sepsis and septic 

shock; not clear that EGDT as defined by fluid/ inotrope 
resuscitation does in current context of care

• The apparent success of the original EGDT trial may have 
been caused by unrecognized differences in antimicrobial 
administration in the groups

• The critical component of the sepsis bundle that 
improves outcome appears to be accelerated 
antimicrobial therapy

• Ongoing studies may shed light on some of these issues


