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No Potential Financial COI 
 





•Phase 1  
• Barcelona Declaration 
2002 

 

•Phase 2  
• Guidelines  

 

•Phase 3  
•     Mortality 25% 

 



GUIDELINES TO BUNDLES - 2004 

6 hour 

24 hour 



2012 SEPSIS BUNDLES 

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF PRESENTATION  : 
1.    Measure lactate level 
2.    Obtain blood cultures prior to administration of antibiotics 
3.     Administer broad spectrum antibiotics 
4.     Administer 30ml/kg crystalloid for hypotension or lactate ≥4mmol/L 
 
TO BE COMPLETED WITHIN 6 HOURS OF TIME OF PRESENTATION: 
5. Apply vasopressors (for hypotension that does not respond to initial fluid 

resuscitation to maintain a mean arterial pressure (MAP) ≥65mmHg) 
6. In the event of persistent arterial hypotension despite volume 

resuscitation (septic shock) or initial lactate ≥4 mmol/L (36mg/dl): 
        - Measure central venous pressure (CVP)       
        - Measure central venous oxygen saturation (ScvO2) 

7. Remeasure lactate if elevated. 
 

 
 

 



SEPSIS BUNDLE PROJECT (SEP) 
NATIONAL HOSPITAL INPATIENT QUALITY 
MEASURES 
 
SEP-1 EARLY MANAGEMENT BUNDLE,  
SEVERE SEPSIS/SEPTIC SHOCK 
 

 
Discharges 10-01-2015 (4Q15)  
through 06-30-16 (2Q16) 



HISTORICAL PERSPECTIVE 

CHEST 1992 

SIRS Criteria ( > 2) 
• Temperature > 38 C < 36 C 
• Heart rate > 90 bpm 
• Respiratory rate  > 20 /min or a 

PaCO2 < 32 mmHg 
• White blood cell count > 12,000 / cu 

mm or < 4,000 / cu mm, or > 10 
bands 



Slide Title 

JAMA 2016 



INFECTION 

SEPSIS    
  
  SEVERE  
SEPSIS            

SEPSIS 

INFECTION 

INFECTION 

SEPTIC 
SHOCK            

SEPTIC* 
SHOCK 

* Elevated lactate 



SEQUENTIAL [SEPSIS-RELATED] ORGAN 
FAILURE ASSESSMENT SCORE (SOFA) 

Acute change in total SOFA score > 2 identifies organ failure  
Mortality risk of approximately 10% 



Quick SOFA or qSOFA 

> 22/ min SBP ≤100mmHg 

In patients with infection a qSOFA 
score > 2 is associated with higher 
mortality and prolonged ICU stay.  



The best available evidence 



14 

73 pages 

57 pages 31 pages 

15 pages 



WHO HERE HAS FULLY 
READ THE 2016 SSC 
GUIDELINES? 



SSC GUIDELINE TOOLS 
A User’s Guide to the 2016 Surviving Sepsis Guidelines 

16 

Dellinger, Schorr, Levy. Intensive Care Medicine 2017. 43(3);299-303. 







D. ANTIMICROBIAL THERAPY 
 
1. We recommend that administration of 
IV antimicrobials be initiated as soon as 
possible after recognition and within one 
hour for both sepsis and septic shock 
(strong recommendation, 
moderate quality of evidence). 





Dellinger RP. Cardiovascular management of septic shock. Crit Care Med 2003;31:946-955. 



FLUID THERAPY 

We recommend that, in the resuscitation of 
sepsis induced hypoperfusion, at least 30 
ml/kg of IV crystalloid fluid be given 
within the first 3 hours (strong 
recommendation, low quality of evidence).  



Choice of Fluids 

Crystalloids Colloids 

Ringers  
Lactate 

Normal  
Saline 

Albumin Gelatins 
Hetastarch 



Na+ Cl- Lactate Acetate
0.9% NaCl 154 154 0 0
Lactated Ringer's (LR) 130 111 29 0
Hartman's 131 109 29 0
Ringer's Acetate (RA) 130 112 0 27
Plasma-Lyte®/Normosol-R ® 140 98 0 27

Crystalloids
mEq/L





2278 Patients 
Postoperative predominant 
Median 2 liters fluid 





FLUID THERAPY 
4. We suggest using albumin in addition 
to crystalloids for initial resuscitation and 
subsequent intravascular volume 
replacement in patients with septic shock 
when patients require substantial 
amounts of crystalloids (weak 
recommendation, low quality of 
evidence) 



 
                                                         

 
 

   
End Stage Renal Disease on Dialysis 

 
 
 
 
 

                
Compensated Congestive Heart failure 





Kidney Dis (Basel). 2016 Jun;2(2):64-71. 



Boyd et al. Crit Care Med 2011;39:259-265 



Interstitial Edema 

Lungs Brain Kidney 



 
Correct balance of fluids and vasopressors 

during rescue and  
optimization phase is goal 

 



Time to Treatment and Mortality during 
Mandated Emergency Care for Sepsis 
Seymour, Gesten, Prescott et al. N Engl J 
Med 2017; 376:2235-2244 
 



N Engl J Med 2017; 376:2235-2244 



SEPTIC SHOCK 

• Recommend MAP ≥ 65  mm Hg 
 



Mean Arterial Pressure 

Urinary  
output (mL) 49 +18 56 + 21 43 +13 .60/.71 

Capillary blood flow 
(mL/min/100 g) 6.0 + 1.6 5.8 + 11 5.3 + 0.9 .59/.55 

Red Cell  
Velocity (au) 0.42 + 0.06 0.44 +016 0.42 + 0.06 .74/.97 

Pico2 (mm Hg) 41 + 2 47 + 2 46 + 2 .11/.12 

Pa-Pico2 (mm Hg) 13 + 3 17 + 3 16 + 3 .27/.40 

75 mm Hg 65 mm Hg 85 mm Hg F/LT 

Adapted  from Table 4, page 2731, from LeDoux, Astiz ME, Carpati CM, Rackow ED. Effects of 
perfusion pressure on tissue perfusion in septic shock.  Crit Care Med 2000; 28:2729-2732 

Presenter
Presentation Notes
Previous literature supports equivalent tissue perfusion (measured by five different tissue perfusion parameters) between 65 mm Hg and 85 mm Hg of mean arterial blood pressure with norepinephrine in septic shock.  



Asfar P, Meziani F, Hamel JF, Grelon 
F, et al. High versus Low Blood-

Pressure Target in Patients 
with Septic Shock. N Engl J 

Med. 2014 Mar 18.  



Asfar P, et al. N Engl J Med. 2014 Apr 
24;370(17):1583-93.  



Asfar P, et al. N Engl J Med. 2014 Apr 24;370(17):1583-
93.  



CHOICE OF VASOPRESSOR 



During Septic Shock 

10 Days Post Shock 

End 
Diastole 

End 
Systole 

End 
Diastole 

End 
Systole 

Presenter
Presentation Notes
This slide demonstrates radionuclide angiography in a patient during septic shock and following recovery.  The top left panel shows end-diastole and demonstrates increased diastolic size of the ventricles (increased compliance), which is thought to be an adaptive mechanism.  The top right image shows end-systole in this patient demonstrating a very low ejection fraction (little change in chamber size compared to end-diastole).  The bottom two frames following recovery demonstrate a decrease in end-diastole volume, smaller ventricle at end systole and therefore significant improvement in ejection fraction.



VASOPRESSORS IN SEPTIC SHOCK 

First 
Line 

Second 
Line 

Niche 
Drugs 

Norepinephrine 

Epinephrine Low Dose 
Vasopressin 
(.01-.03 units/min) 

Dopamine 
(sinus 

bradycardia) 

Phenylephrine  
(high cardiac output 

or serious 
tachyarrhythmias 

and salvage) 



           Vasopressin History 



Circulating Vasopressin Levels in 
Septic Shock 

Figure 2, page 1755 reproduced with permission from Sharshar T, Blanchard A, Paillard M, et al. 
Circulating vasopressin levels in septic shock. Crit Care Med 2003; 31:1752-1758 



               VASST Trial  



Septic Shock 

10 Days Post Shock 

End 
Diastole 

End 
Systole 

Presenter
Presentation Notes
This slide demonstrates radionuclide angiography in a patient during septic shock and following recovery.  The top left panel shows end-diastole and demonstrates increased diastolic size of the ventricles (increased compliance), which is thought to be an adaptive mechanism.  The top right image shows end-systole in this patient demonstrating a very low ejection fraction (little change in chamber size compared to end-diastole).  The bottom two frames following recovery demonstrate a decrease in end-diastole volume, smaller ventricle at end systole and therefore significant improvement in ejection fraction.



In a patient with septic shock, what if? 

•Adequate fluid resuscitation 
•MAP target achieved 
•Depressed ejection fraction on bedside 
ECHO 

•Persistent evidence of tissue 
hypoperfusion 



G. Vasoactive Medications 
 
5. We suggest using dobutamine in 
patients who show evidence of persistent 
tissue hypoperfusion despite adequate 
fluid loading and the use of vasopressor 
agents (weak recommendation, low 
quality of evidence).  





What do we know? 
• Low dose steroid therapy reduces time to reversal of 

septic shock  
• Still controversial as to whether or not there is a  

meaningful  reduction in mortality. 
• The more severely ill and hemodynamically unstable the 

patient is the more likely to benefit from stress-dose 
steroids.  



1. Intravenous corticosteroids 
(hydrocortisone 200–300 mg/day, for 
7 days in three or four divided doses 
or by continuous infusion) are 
recommended in patients with septic 
shock who, despite adequate fluid 
replacement, require vasopressor 
therapy to maintain adequate blood 
pressure. 

2. Some experts would use a 250-µg 
ACTH stimulation test to identify 
responders (>9µg/dL increase in 
cortisol 30–60 mins post- ACTH 
administration) and discontinue 
therapy in these patients. Clinicians 
should not wait for ACTH 
stimulation results to administer 
corticosteroids. 

3. Some experts would decrease dosage 
of steroids after resolution of septic 
shock. 

4. Some experts would consider 
tapering the dose of corticosteroids at 
the end of therapy. 

5. Some experts would add 
fludrocortisone (50 µg orally four 
times per day) to this regimen. 

6. Doses of corticosteroids >300 mg 
hydrocortisone daily should not be 
used in severe sepsis or septic shock 
for the purpose of treating septic 
shock. 

7. In the absence of shock, 
corticosteroids should not be 
administered for the treatment of 
sepsis. There is, however, no 
contraindication to continuing 
maintenance steroid therapy or to 
using stress dose steroids if the 
patient’s history of Corticosteroid 
administration or the patient’s 
endocrine history warrants. 

1. We suggest that intravenous 
hydrocortisone be given only to 
adult septic shock patients after it has 
been confirmed that their blood 
pressure is poorly responsive to fluid 
resuscitation and vasopressor 
therapy 

2. We suggest that the ACTH 
stimulation test not be used to 
identify the subset of adults with 
septic shock who should receive  
hydrocortisone 

3. We suggest that patients with septic 
shock should not  receive 
dexamethasone if hydrocortisone is 
available 

4. We suggest the daily addition of oral 
fludrocortisone (50µg) if 
hydrocortisone is not available and 
the steroid that is substituted has no  
significant mineralocorticoid activity. 
Fludrocortisone is considered 
optional if  hydrocortisone is used 

5. We suggest that clinicians wean the 
patient from steroid therapy when 
vasopressors are no longer required 

6. We recommend that doses of 
corticosteroids comparable to >300 
mg of hydrocortisone daily not be 
used in severe sepsis or septic shock 
for the purpose of treating septic 
shock 

7. We recommend that corticosteroids 
not be administered for the treatment 
of sepsis in the absence of shock. 
There is, however, no 
contraindication to continuing 
maintenance steroid therapy or to 
using stress-dose steroids if the 
patient’s endocrine or corticosteroid 
administration history warrants 

 

1. We suggest not using intravenous 
hydrocortisone as a treatment of 
adult septic shock patients if 
adequate fluid resuscitation and 
vasopressor therapy are able to 
restore hemodynamic stability (see 
goals for Initial Resuscitation). If this 
is not achievable, we suggest 
intravenous hydrocortisone alone at 
a dose of 200 mg per day 

2. We suggest not using the ACTH 
stimulation test to identify the subset 
of adults with septic shock who 
should receive hydrocortisone 

3. We suggest that clinicians taper the 
treated patient from steroid therapy 
when vasopressors are no longer 
required 

4. We recommend that corticosteroids 
not be administered for the treatment 
of sepsis in the absence of shock 

5. When low-dose hydrocortisone is 
given, we suggest using continuous 
infusion rather than repetitive bolus 
injections 

1. We suggest against using IV 
hydrocortisone to treat septic 
shock patients if adequate 
fluid resuscitation and 
vasopressor therapy are able 
to restore hemodynamic 
stability. If this is not 
achievable, we suggest IV 
hydrocortisone at a dose of 
200 mg per day 



Surviving Sepsis Campaign 2016  
• We suggest against using IV hydrocortisone to treat septic 

shock patients if adequate fluid resuscitation and 
vasopressor therapy are able to restore hemodynamic 
stability. If this is not achievable, we suggest IV 
hydrocortisone at a dose of 200 mg per day 
 





           Take Home Message 



N Engl J Med. 2014 May 1;370(18):1683-93. 
 

N Engl J Med. 2014 Oct 16;371(16):1496-506. 
 

1600 Patients 

Over 1500 Patients 

18.6/18.7 % 
Mortality 

21.0/18.2/18.9% 
Mortality 



ProCESS ARISE 

Enrollment <2 hours from 
detection of 

shock 

2.8 hours 
(median) from 
presentation to 

ED 
Antibiotics 75% received 

prior to 
enrollment 

70 minutes 
(median) from 
presentation to 

ED 
Fluids >2 liters prior ot 

enrollment  
2515ml (mean) 

prior to 
enrollment  





TO SAVE LIVES..... 

Early appropriate fluid resuscitation  

Early antibiotics 

Early identification  

Presenter
Presentation Notes
Insert vent, kumar article EGDT article sedation vacation bundles  scattered



THANK YOU 
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