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Old definitions

Sepsis : infection + SIRS

Severe sepsis . sepsis + sepsis -induced organ
dysfunction or tissue hypoperfusion

Septic shock : sepsis -induced hypotension
persisting despite adequate fluid resusciation

Survivin Sepsis Campaign: Internetional Guidelines for Management ofSevere Sepsis and Septic Shock: 2012. CCM.2013;41(2):580-637



Sepsis

According to the new definitions, sepsis IS now
defined as life-threatening organ dysfunction
caused by a dysregulated host response to
Infection clinically characterized by an acute

change of 2 points or greater in the SOFA score

JAMA 2016;325(8):757-759
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Figure 1. The Systemic Inflammatory Response Syndrome (SIRS)."

Two or more of the following:
Temperature >38° C or <36° C
Heart rate >90 beats/min
Respiratory rate >20 breaths/min or PaCO,<32 torr

WBC >12,000 cell/mm?, <4,000 cells/mm?>, or >10%
immature (band) forms




Elimination of mention of SIRS In
the diagnosis of sepsis

The presence of SIRS is nearly ubiquitous in
hospitalized patients and occurs in many benign
conditions, related or not to infection, thus Is not

specific for diagnosis of sepsis

JAMA 2016;325(8):757-759



. Research Original Investigation

Assessment of Clinical Criteria for Sepsis

Table 1. Variables for Candidate Sepsis Criteria Among Encounters With Suspected Infection

Systemic

Inflammatory Sequential Quick Sequential

Response Syndrome  [Sepsis-related] Organ Failure Logistic Organ Dysfunction [Sepsis-related] Organ Failure

(SIRS) Criteria Assessment (SOFA) System (LODS) Assessment (qSOFA)

(Range, 0-4 Criteria) (Range, 0-24 Points) (Range, 0-22 Points)? (Range, 0-3 Points)

Respiratory rate, Pao,/Fio, ratio Pao,/Fio, ratio Respiratory rate, breaths

breaths per minute per minute

White blood cell Glasgow Coma Scale score Glasgow Coma Scale score Glasgow Coma Scale score

count, 10°/L

Bands, % Mean arterial pressure, mm Hg  Systolic blood pressure, mm Hg  Systolic blood pressure, mm Hg

Heart rate, beats Administration of vasopressors Heart rate, beats per minute

per minute with type/dose/rate of infusion

Temperature, °C Serum creatinine, mg/dL, Serum creatinine, mg/dL

or urine output, mL/d

Arterial carbon Bilirubin, mg/dL Bilirubin, mg/dL

dioxide tension,

mm Hg

Platelet count, 10°/L Platelet count, 10°/L
White blood cell count, 10°/L
Urine output, L/d f\bb_reviation: Fio,, fraction of
- m inspired oxygen.
m ; .
et urea. m.mo * Measurement units for LODS

Prothrombin time, variables per original description by
% of standard

Le Gall et al.®




Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

ASS(  MAIN OUTCOMES AND MEASURES For construct validity, pairwise agreement was assessed.
For 1 Forpredictive validity, the discrimination for outcomes (primary: in-hospital mortality;
for ¢ secondary: in-hospital mortality or intensive care unit [ICU] length of stay =3 days) more
common in sepsis than uncomplicated infection was determined. Results were expressed as
o eery  thefold change in outcome over deciles of baseline risk of death and area under the receiver — Dcar
CliffordS: operating characteristic curve (AURQC).

& Editorial page 757
IMPORTANCE The Third International Consensus Definitions Task Force defined sepsis Kiilior Ao fitsitei st
as "life-threatening organ dysfunction due to a dysregulated host response to infection.” jama.com
The performance of clinical criteria for this sepsis definition is unknown. )
Related articles pages 775 and

BJECTIVE To evaluate the validity of clinical criteria to identify patients with suspecte 801
infection who are at risk of sepsis. Supplemental content at
jama.com

DESIGN, SETTINGS, AND POPULATION Amiong 1.3 miilion electronic health record encounters
from January 1, 2010, to December 31, 2012, at 12 hospitals in southwestern Pennsylvania, we
identified those with suspected infection in whom to compare criteria. Confirmatory analyses
were performed in 4 data sets of 706 399 out-of-hospital and hospital encounters at 165 US
and non-US hospitals ranging from January 1, 2008, until December 31, 2013.




Results

Among ICU encounters in the validation cohort
(n= 7932 with suspected infection, of whom 16%
died), the predictive validity for in-hospital
mortality was lower for SIRS (AUROC 0,64) and
gSOFA (AUROC 0,66) vs SOFA (AUROC 0,74) or
LODS (AUROC 0,75)



Results

Among non-ICU encounters in the validation
cohort (n=66.522 with suspected infection, of
whom 3% died), SOFA had predictive validity
(AUROC 0,81) that was greater than SOFA
(AUROC 0,79) and SIRS (AUROC 0,76)
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eFigure 4. Area under the receiver operating characteristic (AUROC) curves for SIRS, SOFA, LODS, and qSOFA overall (panel A),
in the ICU (panel B) or non-ICU patients (panel C) in the UPMC validation cohort (N=74,454). Performance of gSOFA across four
external datasets shown in panel D. Dotted line corresponds to AUROC of baseline risk. Error bars represent 95% confidence
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SOFA score

Because SOFA is better known and simpler than
LODS, the task force recommends using a
change in baseline of SOFA > 2.

The baseline SOFA score should be assumed to
be zero unless the patient iIs known to have
preexisting organ dysfunction

Jama, Febraury 2016 Vol 315, Num 8



SOFA score

Patients with SOFA score >2 had an overall
mortality risk of 10% in a general hospital
population with presumed infection.

This Is greater than the overall mortality rate of 8%
for ST-segment elevation myocardial infarction



qSOFA (Quick SOFA Score) for Sepsis Identification ® ®

Predicts poor outcome in infection patients; initial screen for sepsis (2016).

Note: The qSOFA was introduced in February 2016 as a way to screen for sepsis by the Patient high risk by gSOFA.
Sepsis-3 group as an evolving definition and understanding of sepsis, moving away from Assess for evidence of

the previous SIRS criteria-based definitions. organ d}fo_U nqtion ‘H‘-_‘ith
blood testing including

serum lactate and

New/Worsened Altered Mentation calculationsof the full SOFA
core.

(1]
m:| Patients meeting these

qSOFA criteria should
have infection considered
even if it was previously
not.




) eFigure 10. (A) Receiver operating characteristic curve for gSOFA with and without serum lactate = 2.0 mmol/L compared to
- baseline risk of in-hospital mortality. (B) Fold change in rate of in-hospital mortality within decile of baseline risk comparing
— gSOFA with and without serum lactate. All data from KPNC (N=321,380).
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Option 1: Antibiotics must be within 72 hrs of first culture
Any culture drawn

1** dose anfibiotfics

>

72 hr window

*----‘---

Option 2: Culture must be within 24 hrs of first antibiofic dose

1# dose antibiofics
' Any culture drawn

24 hr window

.‘-----.




Septic shock

Defined as a subset of sepsis in which circulatory,
cellular, and metabolic abnormalities are
assoclated with greater risk of mortality than
sepsis alone

JAMA 2016;315(8):775-787



Septic shock — clinical criteria

Sepsis with fluid-unresponsive hypotension

Need for vasopressors to maintain mean
arterial pressure > 65 mmHg

Serum lactate level > 2 mmol/L

JAMA 2016;315(8):775-787



Septic shock — clinical criteria

Three sets of studies were conducted to determine clinical criteria currently
reported to identify septic shock

HIGHER MORTALITY

VASOPRESSOR + LAC >2 mmol/L  Emmmm)
(42,3%)

VS

LAC > 2 mmol/L alone or + hypotention, vasopressor and LAC < 2 mmol/L

alone or in combination, 6 patient groups were generated. Examination of the SSC database
demonstrated that the patient group requiring vasopressors to maintain mean BP 65 mm Hg

or greater and having a serum lactate level greater than 2 mmol/L (18 mg/dL) after fluid
resuscitation had a significantly higher mortality (42.3% [95% Cl, 41.2%-43.3%]) in risk-adjusted
comparisons with the other 5 groups derived using either serum lactate level greater than

2 mmol/L alone or combinations of hypotension, vasopressors, and serum lactate level 2 mmol/L
or lower. These findings were validated in the UPMC and KPNC data sets.

JAMA 2016;315(8):775-787
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A serum lactate level greater than 2 mmol/L was chosen as the
preferred cutoff value for the new septic shock criteria, the ra-
tionale being the trade-off between highest sensitivity (82.5%
when using the n = 18 840 subset, and 74.9% when using pa-
tients in groups 1and 2 combined [n = 12475]), and the deci-
sion from the Delphi process toidentify the lowest serum lac-

tate level independently associated with a greater risk of death
7

A 2016;315(8):775-787



Figure. Operationalization of Clinical Criteria Identifying Patients With Sepsis and Septic Shock

{ Patient with suspected infection \

Y
GSOFA 22?7 1\ Ng <// Sepsisstill "\ No
(SEE®) \ suspected? /

Monitor clinical condition;
reevaluate for possible sepsis
if clinically indicated

Yes Yes
Y
Assess for evidence
of organ dysfunction
, @ qSOFA Variables
, Y « .
/" SOFA 327 No Monitor clinical condition; Respiratory rate
( (see ) > reevaluate for possible sepsis Mental status
if clinically indicated Systolic blood pressure
Yes
Y
Sl SOFA Variables
) Y Pa0,/Fi0, ratio
/ Despite adequate fluid resuscitation, ' Glasgow Coma Scale score
I%/I. X;iOGpSrer;ﬁ)r}:éeqwred to maintain No Mean arterial pressure
. AND ) Administration of vasopressors
2. serum lactate level >2 mmol/L? |/ with type and dose rate of infusion
' / Serum creatinine or urine output
lYES Bilirubin
Septic shock Platelet count

The baseline Sequential [Sepsis-related] Organ Failure Assessment (SOFA) score should be assumed to be zero unless the patient is known to have preexisting
(acute or chronic) organ dysfunction before the onset of infection. gSOFA indicates quick SOFA; MAP, mean arterial pressure.







