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Sepsis Definitions 2017: Disclosures

NHLBI: 
- Medical Director, PETAL CCC
- Co-I, MSCs and Carbon Monoxide for ARDS

Industry: Consultant, DSMB Member/Chair, Author, Editor for:

- ACI Clinical, American Thoracic Society, Asahi Kasei, BioAegis, Bristol 
Myers Squibb, DaVita, Farron, Ferring, Glaxo Smith Kline InterMune, Ra, 
Radius Health, Roche/Genentech, UpToDate, Vertex



Outline

• Review of the Sepsis-3 Definition

• Predictive Validity (high event rate) does not 
necessarily lead to Predictive Enrichment
(high ARR and RRR from treatment) 



Assess predictive validity
in ~1.3 million patients

Literature review, Delphi, 
3 Cohorts ~3.2 million pts



SEPSIS-3, ICU Definition:
Sepsis is defined as life-threatening organ dysfunction 
caused by a dysregulated host response to infection

New ICU Definition = Suspected infection and SOFA ≥ 2

Organ dysfunction = 2 point change in total SOFA 
“consequent to the infection”.

Baseline SOFA score assumed to be zero in patients not known to 
have preexisting organ dysfunction.

A SOFA score = 2 reflects = 10% mortality risk of in a general 
hospital population with suspected infection.

Singer JAMA 2016



What Happened to SIRS?

Do I really have to memorize the 
SOFA score to Dx Sepsis in the ICU?



Definition catches up with reality: 
“sepsis” requires evidence of organ dysfunction

Old Definition

• Sepsis = SIRS + 
Suspected infection

• Severe Sepsis = Sepsis 
plus organ dysfunction

New Definition

• Sepsis = Suspected 
infection and organ 
dysfunction

Suspected infection = History and 
Physical (SIRS), Labs/images





Fold Change (log scale) in Mortality 
for Organ Failure Scores: ICU

Mortality (%)                                    

AUROC (95% CI)
SOFA* 0.74  (0.73-0.76
SIRS 0.64  (0.62-0.66)

*p <.001 vs SIRS  

Seymour JAMA 2016



SOFA Score



Lazy 

Supplemental O2 ≥ least 1 point* (ARDS =2)

Platelets < 150 1 point + 1 point per ∆ 50

Bili or Creat 1.2-1.9 1 point each

MAP < 70 1 point

Not thinking clearly 1 point

* If on 2L NC (FiO2 0.25) and Sp02 = 98; P/F < 400 (391)



SEPSIS-3: Septic Shock
Septic shock is a subset of sepsis in which underlying 
circulatory and cellular/metabolic abnormalities are 
profound enough to substantially increase mortality

Septic Shock Definition:
Persisting hypotension requiring vasopressors to 
maintain MAP > 65 mmHg and having a serum 
lactate level > 2mmol/L despite “adequate” (NOS)
volume resuscitation. 

Hospital mortality > 40%.

Singer JAMA 2016



SEPSIS-3 Definition of Shock
Why Vasopressors and Lactate > 2?

Shankar-Hari  JAMA eSuppl 2016



OR for Death by Initial Serum Lactate

Shankar-Hari  JAMA 2016





Outline

• Review of the Sepsis-3 Definition

• Prognostic Validity (high event rate) does not 
necessarily lead to Predictive Enrichment 
(high ARR and RRR from treatment) 



Domains of Validity of a Definition

Rubenfeld  CCM 2003



Domains of Validity of a Definition

Rubenfeld  CCM 2003

Predictive validity defines criteria that predict 
patient outcome or response to treatment



Enrichment Strategies: FDA 2012

Prognostic enrichment 
• Choosing patients with a greater likelihood of having a 

disease-related endpoint 
• Increases the absolute effect difference between 

groups but will not alter relative effect (eg. simple math)

Predictive enrichment 
• Choosing patients more likely to respond to the drug 

treatment (eg. driver mutation for cancer trials).
• Increases both absolute and relative effects and

reduces sample size

Enrichment Strategies FDA Dec 2012



FDA Approved Xigris for High Risk 
Severe Sepsis (eg. APACE II > 25)

FDA Approved rhAPC (Xigris) for High Risk Severe 
Sepsis and suggested an APACE II > 25 be used to 

estimate high risk.  Biology (Predictive enrichment) or 
simple math (Prognostic Enrichment) or chance?



Predictive and Prognostic 
Enrichment



Potential for Predictive and Prognostic 
Enrichment





Had the VASST Trial been conducted 
using the Sepsis-3 Definition, a lower 
mortality (yet treatment responsive) 

subset would have been missed



SEPSIS-3 Definition of Shock
Why Vasopressors and Lactate > 2?

Shankar-Hari  JAMA eSuppl 2016

Responsive Subset



Conclusion: What do we follow?

The Sepsis-3 Shock definition identifies 
patients at high risk of death but not 
necessarily a subset more likely to 
respond to treatment

Biological considerations should drive the 
decision on what definition to use for 
clinical trials. Preclinical data suggesting 
potential for Predictive Enrichment should 
have a higher priority over identification of 
subsets with high mortality (Prognostic 
Enrichment)



Extra Slides



SEPSIS-3: Hospital Definition
Suspected infection and qSOFA ≥ 2

Sepsis is defined as life-threatening organ dysfunction 
caused by a dysregulated host response to infection

RR ≥ 22/min, altered mentation, SBP ≤100mmHg

Suspected infection and a qSOFA of 2 or more is 
associated with prolonged ICU stay or hospital 
death.

If screen positive by qSOFA, check SOFA



Consistent treatment effect 
in nearly all traditionally 

defined subgroups

Conclusion: always give 
eligible patients drotrecogin alfa 

(Xigris)



What explains heterogeneity of 
treatment by disease severity?

Higher event rates -> more power to see same 
relative risk reduction (Prognostic Enrichment, 
simply math)

More favorable risk benefit for drugs with toxicity 
(more math)

More “inflammation” in higher risk subset -> more 
therapeutic opportunity and a higher absolute 
and relative risk reduction (a biological 
explanation resulting in Predictive Enrichment)
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