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SEPSIS

DEFINING THE PROBLEM

• Historically

• The term “sepsis” has been around for over 

2700 years

• Greek, meaning, “putrefaction,” 

• Specifically pertained to bacteria-mediated 

decomposition of organic matter

• Similarly, “shock” has been around for 

hundreds of year

• French, from choquer, meaning “to collide with”



SEPSIS

DEFINING THE PROBLEM

• Centers for Medicare and Medicaid Services

• Systemic Inflammatory Response Syndrome

• T > 38.3 or < 36

• P > 90

• RR > 20

• WBC > 12 or < 4, or >10% bands

• Sepsis

• 2 SIRS PLUS

• Suspected or Confirmed Infection



SEPSIS

DEFINING THE PROBLEM

• Centers for Medicare and Medicaid

• Severe Sepsis

• Sepsis PLUS

• Signs of end organ dysfunction or tissue 

hypoperfusion

• SBP < 90 or MAP < 65

• Cr > 2

• Bilirubin > 2

• Platelet < 100

• INR > 1.5 or PTT > 60

• Serum lactate > 2

• Septic Shock

• Severe Sepsis PLUS

• SBP < 90 or MAP < 65 AFTER 30 ml/kg fluid OR

• Serum lactate > 4



SEPSIS

DEFINING THE PROBLEM

• Sepsis-3 (Third International Consensus 

Definitions for Sepsis and Septic Shock)

• Sepsis

• Life-Threatening Organ Dysfunction caused by a 

Dysregulated Host Response to Infection

• Septic Shock

• Subset of patients with sepsis in which circulatory 

and cellular/metabolic abnormalities are profound 

enough to substantially increase mortality

• Clinically defined as  persistent hypotension 

requiring vasopressors to maintain a MAP > 65 

and having a lactate > 2

JAMA. 2016;315(8):801-810. doi:10.1001/jama.2016.0287



SEPSIS AND SEPTIC SHOCK

THE EPIDEMIOLOGY

• Incidence projected to increase by 1.5% per year

• Will likely exceed 1 million cases annually by 2020



SEPSIS AND SEPTIC SHOCK

THE EPIDEMIOLOGY

• Sepsis ranks 10th as the leading cause of death in the US

• Survivors have a diminished QOL, sharply reduced long 
term survival, and may have major cognitive impairment



SEPSIS AND SEPTIC SHOCK

THE EPIDEMIOLOGY

Trauma 

The Importance of “The Golden Hour”
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SEPSIS AND SEPTIC SHOCK

THE EPIDEMIOLOGY

MI and Stroke 

The Importance of “The Golden Hour(s)”
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SEPSIS AND SEPTIC SHOCK

THE EPIDEMIOLOGY

• Sepsis ranks 10th as the leading cause of death in the US

• Survivors have a diminished QOL, sharply reduced long 
term survival, and may have major cognitive impairment



SEPSIS AND SEPTIC SHOCK

THE EPIDEMIOLOGY

• Hospital mortality in septic shock from major 

studies over the last decade



SEPSIS AND SEPTIC SHOCK

THE PATHOGENESIS

MI AND STROKE

https://www.slideshare.net/ALPHAROMEO93/myocardial-

infarction-case-presentation-and-an-overview



SEPSIS AND SEPTIC SHOCK

THE PATHOGENESIS



SEPSIS AND SEPTIC SHOCK

THE DIAGNOSIS

Sepsis - Septic Shock
Think 1-2-1 to identify sepsis

SEPSIS

1 Confirmed or suspected infection 

2 or more systemic inflammatory response syndrome (SIRS)

1 or more new acute organ dysfunction

SEPTIC SHOCK 

Sepsis + ongoing hypotension despite adequate resuscitation or

evidence of poor organ perfusion (lactate >/=4)



SEPSIS AND SEPTIC SHOCK

THE DIAGNOSIS

• Confirmed or Suspected Infection

• SIRS – Systemic Inflammatory Response 
Syndrome

• Temperature <36.0 C (96.8 F) or >38.3 C (100.9)

• Altered mental status

• Heart rate >90

• Respiratory rate >20

• WBC <4000 or >12000 or >10% bands

• Sepsis with Induced Organ Dysfunction
• Systolic Blood pressure <90 or decreased 40 points from 

baseline or MAP <65

• Acute respiratory failure as evidenced by a new need for 
invasive or noninvasive ventilation (BIPAP or intubation)

• Creatinine >2 or urine output <0.5ml/kg/hour for 2 hours

• Bilirubin >2

• Platelet count <100,000

• Lactate >2

• INR >1.5 or aPTT >60 seconds

• Septic Shock
• Sepsis + ongoing hypotension despite adequate resuscitation 

or evidence of poor organ perfusion (lactate >/=4)



SEPSIS AND SEPTIC SHOCK

THE MANAGEMENT

TREATMENT GUIDELINES WITHIN 3 HOURS OF 

ONSET OF SYMPTOMS

• Measure lactate level (indicator of organ 

dysfunction)

• Obtain blood cultures prior to antibiotics

• Ideally urine also

• Administer broad spectrum antibiotics

• TIME IS CRITICAL

• If more than one antibiotic is prescribed, and 

IV access is limited, administer the broadest 

spectrum one first – usually Zosyn or Merem

• Administer 30 ml/kg bolus of crystalloid for:

• Hypotension: SBP <90 or MAP <65

• OR Lactate >/= 4mmol/L



SEPSIS AND SEPTIC SHOCK
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SEPSIS AND SEPTIC SHOCK

THE MANAGEMENT

http://resus.me/tag/lactate/
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SEPSIS AND SEPTIC SHOCK

THE MANAGEMENT

Figure 1 Serum lactate as a predictor of mortality in emergency... - Scientific 
Figure on ResearchGate. Available from: 
https://www.researchgate.net/figure/269339822_fig1_Figure-1-Serum-lactate-as-a-
predictor-of-mortality-in-emergency-department-ED-patients [accessed Sep 15, 
2016]
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SEPSIS AND SEPTIC SHOCK

THE MANAGEMENT
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SEPSIS AND SEPTIC SHOCK

WHAT ABOUT ALL THAT FLUID?

• Aggressive volume resuscitation associated 

with improved survival in septic children 
• First study to show a beneficial intervention in 

pediatric septic shock – observational study

• Recruited all pediatric sepsis patients to ER in 
Washington DC Childrens Hospital – PA 
catheter in situ by 6 hours

• 34 patients – mean age 13.5 months

• Divided into 3 groups by volume received in 
first hour (post hoc)

Group 1 <20ml/kg

Group 2 20 – 40ml/kg

Group 3 >40ml/kg

Carcillo et al. Role of early fluid resuscitation in pediatric septic shock. JAMA. 
1991;266:1242-1245



SEPSIS AND SEPTIC SHOCK

WHAT ABOUT ALL THAT FLUID?
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Carcillo et al. Role of early fluid resuscitation in pediatric septic shock. JAMA. 1991;266:1242-1245



SEPSIS AND SEPTIC SHOCK

WHAT ABOUT ALL THAT FLUID?

Carcillo et al. Role of early fluid resuscitation in pediatric septic shock. JAMA. 1991;266:1242-1245
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SEPSIS AND SEPTIC SHOCK

WHAT ABOUT ALL THAT FLUID?

• Rivers et al. Early Goal-
Directed Therapy in the 
Treatment of Severe Sepsis 
and Septic Shock

• To evaluate the 
efficacy of EGDT 
before admission to 
ICU 

• Single center: Detroit 
Hospital ED 

• 263 patients: severe 
sepsis or septic shock 

• Randomly assigned 

• 6 hours of standard 
versus EGT 

• End points: MOF, 
mortality

• Rivers et al NEJM 2001; 345: 1368-77 



• PROCESS Study N Engl J Med 2014;370:1683-93.



ARISE Study N Engl J Med 2014;371:1496-506.



SEPSIS AND SEPTIC SHOCK

WHAT ABOUT ALL THAT FLUID?

PROMISE Study. N Engl J Med 2015;372:1301-11.
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WHY WE DO THIS
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SEPSIS AND SEPTIC SHOCK

WHY WE DO THIS

• SurvivingSepsis.Org

20172016

22.3% in 2014

9.6% in 2015

5.6% in 2016

4.8% in 2017!

CRH DATA



POST-SEPSIS SYNDROME OR

POST-ICU SYNDROME

• PTSD up to 30%:

• Insomnia, difficulty getting to or staying asleep 
Nightmares

• Vivid hallucinations

• Panic attacks 

• Depression (up to 50%, lasting several years)

• Anxiety

• Prolonged cognitive impairments 

• up to 80%, lasting months to several years

• Disabling muscle and joint pains 

• up to 30%, takes up to a year of therapy to 
recover

• Organ dysfunction 

• kidney failure, respiratory problems, etc.

• Amputations (loss of limb(s)



POST-SEPSIS SYNDROME OR

POST-ICU SYNDROME

• Changes in ICU standards of care 

• Routine breathing trials 

• Avoiding over sedation

• Frequently assess for delirium

• Sleep protocols

• Early mobilization

• Start rehabilitation in the hospital with early and 
frequent mobilization and continue post-discharge

• Consider a rehabilitation pathway specific to post-
ICU to better recognize cognitive impairment and 
PTSD and ensure they are appropriately treated

• Post-ICU rehabilitation

• Occupational Therapy

• Physical Therapy

• Nutritional consults

• Social Services

• Psychology 



• 84 year old male presents to PCP with c/o cold 

symptoms and persistent cough – oral 

antibiotics initiated

• One week later, presents to OSH with 

persistent symptoms

• Diagnosed with pneumococcal pneumonia and 

started on antibiotics

• Improving and discharge anticipated in a few 

days

• Day before discharge, his family is notified of 

sepsis and subsequent death

SEPSIS AND SEPTIC SHOCK

CASE PRESENTATION



• 34 year old male presents to PCP with c/o cold 

symptoms and persistent cough – oral 

antibiotics initiated

• One week later, presents to OSH with 

persistent symptoms

• Diagnosed with pneumococcal pneumonia and 

started on antibiotics

• Improving and discharge anticipated in a few 

days

• Day before discharge, his family, including his 

wife, his 17 year old daughter and his 11 year 

old son are notified of sepsis and subsequent 

death

SEPSIS AND SEPTIC SHOCK

CASE PRESENTATION




