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Systemicinflammatoryresponse syndrome

Crit Care Med 1992:20:864-847
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Box 1. SIRS (Systemic Inflammatory Response Syndrome)

Two or more of:
Temperature >38°C or <36°C

Heart rate >90/min
Respiratory rate >20/min or Paco, <32 mm Hg (4.3 kPa)

White blood cell count >12 000/mm? or <4000/mm?
or >10% immature bands

From Bone et al.®
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Infectiona
Documented or suspected and some of the following®b:

General parameters

Fever (core temperature >38.3°C) .
Hypothermia (core temperature <36°C -
Heart rate >90 bpm or >2 SD above the normal value for age

Tachypnea: >30 bpm

Altered mental status

Significant edema or positive fluid balance (>20 ml/kg over 24 h)

Hyperglycemia (plasma glucose >110 mg/dl or 7.7 mM/I) in the absence of diabetes

Inflammatory parameters

Leukocytosis (white blood cell count >12,000/pul)
Leukopenia (white blood cell count <4,000/ul) AN
Normal white blood cell count with >10% immature forms N
Plasma C reactive protein >2 SD above the normal value

Plasma procalcitonin >2 SD above the normal value

-
Tl

Hemodynamic parameters

Arterial hypotension® (systolic blood pressure <90 mmHg, mean arterial pressure <70, 1EE%
or a systolic blood pressure decrease >40 mmHg in adults or <2 SD below normal for age) ‘

Mixed venous oxygen saturation >70% b

Cardiac index >3.5 | min-1 m-2cd

Organ dysfunction parameters

Arterial hypoxemia (PaO ,,FIO2 <300)

Acute oliguria (urine output <0.5 ml kg-1 h-1or 45 mM/I for at least 2 h) HJEE e B“E-l‘

Creatinine increase 2 0.5 mg/dl

Coagulation abnormalities (international normalized ratio >1.5 or activated partial
thromboplastin time >60 s)

lleus (absent bowel sounds)

Thrombocytopenia (platelet count <100,000/ul)

Hyperbilirubinemia (plasma total bilirubin >4 mg/dl or 70 mmaol/l)

N

Tissue perfusion parameters
QIII:I s

Hyperlactatemia (>3 mmol/l) I)IL
Decreased capillary refill or mottling

I"J

E

Intensive Care Med (2003) 29:530-538



Infectiona
Documented or suspected and some of the followingb:

General parameters

Fever (core temperature >38.3°C)

Hypothermia (core temperature <36°C

Heart rate >90 bpm or >2 SD above the normal value for age
Tachypnea: >30 bpm

Altered mental status

Significant edema or positive fluid balance (>20 ml/kg over 24 h)
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or a systolic blood pressure decrease >40 mmHg in adults or <2 SD below normal for age)
Mixed venous oxygen saturation >70%?b
Cardiac index >3.5 | min-1 m-2cd
Organ dysfunction parameters
Arterial hypoxemia (PaO ,,FIO2 <300)
Acute oliguria (urine output <0.5 ml kg-1 h-1or 45 mM/I for at least 2 h)
Creatinine increase 3 0.5 mg/dl
Coagulation abnormalities (international normalized ratio >1.5 or activated partial
thromboplastin time >60 s)
Ileus (absent bowel sounds)
Thrombocytopenia (platelet count <100,000/ul)
Hyperbilirubinemia (plasma total bilirubin >4 mg/dl or 70 mmol/l)

Tissue perfusion parameters

Hyperlactatemia (>3 mmol/l)
Decreased capillary refill or mottling
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Box 2. Key Concepts of Sepsis

» Sepsis is the primary cause of death from infection, especially if
not recognized and treated promptly. Its recognition mandates
urgent attention.

» Sepsis is a syndrome shaped by pathogen factors and host factors
(eg, sex, race and other genetic determinants, age, comorbidities,
environment) with characteristics that evolve over time. What
differentiates sepsis from infection is an aberrant or dysregulated
host response and the presence of organ dysfunction.

» Sepsis-induced organ dysfunction may be occult; therefore,

its presence should be considered in any patient presenting with
infection. Conversely, unrecognized infection may be the cause of
new-onset organ dysfunction. Any unexplained organ dysfunction
should thus raise the possibility of underlying infection.

* The clinical and biological phenotype of sepsis can be modified

by preexisting acute illness, long-standing comorbidities,
medication, and interventions.

» Specific infections may result in local organ dysfunction without
generating a dysregulated systemic host response.
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Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score?®

Score
System 0 1 2 3 4
Respiration
Pao,/F10,, mm Hg 2400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x103/pL 2150 <150 <100 <50 <20
Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)

(umol/L)

Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or
dobutamine (any dose)®  or epinephrine <0.1 epinephrine >0.1
or norepinephrine <0.1°  or norepinephrine >0.1°

Central nervous system

Glasgow Coma Scale 15 13-14 10-12 6-9 <6

score©
Renal

Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)

(umol/L)

Urine output, mL/d <500 <200

Abbreviations: Fl0,, fraction of inspired oxygen; MAP, mean arterial pressure; b Catecholamine doses are given as pg/kg/min for at least 1 hour.

Pao,, partial pressure of oxygen. < Glasgow Coma Scale scores range from 3-15; higher score indicates better

3 Adapted from Vincent et al.?” neurological function.
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Clinical Criteria

- SIRS
- SOFA

. LODS
(Logistic Organ Dysfunction System)

- q SOFA (quick SOFA)



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

Systemic
Inflammatory
Response Syndrome
(SIRS) Criteria
(Range, 0-4 Criteria)

Sequential

[Sepsis-related] Organ Failure
Assessment (SOFA)

(Range, 0-24 Points)

Logistic Organ Dysfunction
System (LODS)
(Range, 0-22 Points)?

Quick Sequential
[Sepsis-related] Organ Failure
Assessment (qSOFA)

(Range, 0-3 Points)

Respiratory rate,
breaths per minute

White blood cell
count, 10°/L

Bands, %

Heart rate, beats
per minute

Temperature, °C

Arterial carbon
dioxide tension,
mm Hg

Pao,/Fio, ratio
Glasgow Coma Scale score

Mean arterial pressure, mm Hg

Administration of vasopressors
with type/dose/rate of infusion

Serum creatinine, mg/dL,
or urine output, mL/d

Bilirubin, mg/dL

Platelet count, 10°/L

Pao,/Fio, ratio
Glasgow Coma Scale score

Systolic blood pressure, mm Hg
Heart rate, beats per minute

Serum creatinine, mg/dL

Bilirubin, mg/dL

Platelet count, 10°/L

White blood cell count, 10%/L
Urine output, L/d

Serum urea, mmol/L

Prothrombin time,
% of standard

Respiratory rate, breaths
per minute

Glasgow Coma Scale score

Systolic blood pressure, mm Hg
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E ICU encounters (n=7932)

SIRS

SOFA

LODS

qSOFA

SIRS SOFA LODS qSOFA
0.64 0.43 0.41 0.46

(0.62-0.66) | (0.41-0.46) | (0.38-0.43) | (0.43-0.48)
< 001 0.74 0.87 0.65

: (0.73-0.76) | (0.87-0.88) | (0.63-0.66)
0.75 0.76

0.20 (0.73-0.76) | (0.75-0.77)
01 <.001 <.001 0.66

(0.64-0.68)




Figure 4. Fold Change in Rate of In-Hospital Mortality (Log Scale) Comparing Encounters With 22 vs <2 Criteria
for Each Decile of Baseline Risk in the UPMC Validation Cohort (N = 74 454)

E ICU encounters |£I"I= 7932) ® SIRS =2 vs SIRS <2
© SOFA 22 vs SOFA <2
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Decile of Baseline Risk of In-Hospital Mortality

Baseline risk, median (range), % 0.9 1.3 14.0 15.1 16.1 17.0 17.9 18.8 20.0 21.9
(0.6- (1.1- (13.3- (146- (15.6- (16.6- (17.4- (18.3- (19.2- (20.9-
1.1) 13.2) 14.6) 15.6) 16.5) 17.4) 18.3) 19.2) 209) 26.8)
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SIRS

SOFA

LODS

qSOFA

B | Non-ICU encounters (n=66522)

SIRS SOFA LODS qSOFA
0.76 0.52 0.43 0.61
(0.75-0.77) | (0.51-0.53) | (0.42-0.44) | (0.61-0.62)
<001 0.79 0.80 0.59
: (0.78-0.80) | (0.80-0.81) | (0.58-0.60)
<.001 <.001 0.81 0.68
(0.80-0.82) | (0.68-0.69)
<.001 <.001 72 0.81

(0.80-0.82)




B | Non-ICU encounters (n=66522)
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Box 3. New Terms and Definitions

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

 Organ dysfunction can be identified as an acute change in total
SOFA score =2 points consequent to the infection.
 The baseline SOFA score can be assumed to be zero in patients
not known to have preexisting organ dysfunction.

* ASOFA score =2 reflects an overall mortality risk of
approximately 10% in a general hospital population with
suspected infection. Even patients presenting with modest
dysfunction can deteriorate further, emphasizing the seriousness
of this condition and the need for prompt and appropriate
intervention, if not already being instituted.
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SIRS

SOFA

LODS

qSOFA

B | Non-ICU encounters (n=66522)

SIRS SOFA LODS qSOFA
0.76 0.52 0.43 0.61
(0.75-0.77) | (0.51-0.53) | (0.42-044) | (0.61-0.62)
< 001 0.79 0.80 0.59
: (0.78-0.80)] | (0.80-0.81) | (0.58-0.60)
<.001 <.001 0.81 0.68
(0.80-0.82) | (0.68-0.69)
<.001 <.001 72 0.81

(0.80-0.82)
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» Septic shock is a subset of sepsis in which underlying circulatory
and cellular/metabolic abnormalities are profound enough to

substantially increase mortality.

» Patients with septic shock can be identified with a clinical construct
of sepsis with persisting hypotension requiring vasopressors to
maintain MAP =65 mm Hg and having a serum lactate level

>2 mmol/L (18 mg/dL) despite adequate volume resuscitation.
With these criteria, hospital mortality is in excess of 40%.

Abbreviations: MAP, mean arterial pressure; gSOFA, quick SOFA;
SOFA: Sequential [Sepsis-related] Organ Failure Assessment.
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Figure. Operationalization of Clinical Criteria Identifying Patients With Sepsis and Septic Shock

Patient with suspected infection

Y

WP o s o | Mercnctcodton
seg ) ?
(see(a) _Suspected: if clinically indicated

Yes Yes
h J i

Assess for evidence

of organ dysfunction
| san ey (A) qSOFA Variables
Y .
SOFA22? '\ No Monitor clinical condition; Respiratory rate
(see ) » reevaluate for possible sepsis Mental status
if clinically indicated Systolic blood pressure
Yes
Y
epsis ) | (B) SOFA Variables
! Pa0,/Fi0, ratio
Despite adequate fluid resuscitation, Glasgow Coma Scale score
:“l.:;s;’nﬁpsreniﬁr;;eqmred to maintain No Mean arterial pressure
AND ) Administration of vasopressors

with type and dose rate of infusion
Serum creatinine or urine output
Yes Bilirubin

Y
Septic shock Platelet count

2. serum lactate level >2 mmol/L?

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.
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