SIRS, qSOFA and new sepsis definition
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A 2016 task force convened by national societies including
the Society of Critical Care Medicine (SCCM) and the
European Society of Intensive Care Medicine (ESICM)
proposed a new definition of sepsis, termed Sepsis-3 (1).
The new proposal defines sepsis as life-threatening organ
dysfunction caused by a dysregulated host response to
infection (1-3). The new definition abandoned use of
host inflammatory response syndrome criteria (SIRS) in
identification of sepsis and eliminated the term severe
sepsis. An earlier sepsis definition, Sepsis-1, was developed
at a 1991 consensus conference (4) in which SIRS criteria
were established. Four SIRS criteria were defined,
namely tachycardia (heart rate >90 beats/min), tachypnea
(respiratory rate >20 breaths/min), fever or hypothermia
(temperature >38 or <36 °C), and leukocytosis, leukopenia,
or bandemia (white blood cells >1,200/mm’, <4,000/mm’
or bandemia >10%). Patients who met two or more of these
criteria fulfilled the definition of SIRS, and Sepsis-1 was
defined as infection or suspected infection leading to the
onset of SIRS. Sepsis complicated by organ dysfunction
was termed severe sepsis, which could progress to septic
shock, defined as “sepsis-induced hypotension persisting
despite adequate fluid resuscitation.” A 2001 task force (5)
recognized the limitations with these definitions, but did
not offer alternatives due to a lack of supporting evidence.
However, they did expand the list of diagnostic criteria,
resulting in the introduction of Sepsis-2. Therefore, in
order to be diagnosed with sepsis under the Sepsis-2
definition, as with Sepsis-1, an individual must have at least
2 SIRS criteria and a confirmed or suspected infection (4-6).
In effect, the definitions of sepsis and septic shock remained
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unchanged for more than two decades.

As part of the 2016 SCCM/ESICM evaluation of criteria
for identifying septic patients, the task force compared
traditional SIRS criteria to other methods, including the
Logistic Organ Dysfunction System (LODS) and Sequential
Organ Failure Assessment (SOFA) scoring. Based on this
analysis, the authors recommended use of SOFA scoring
to assess the severity of organ dysfunction in a potentially
septic patient (7able 1). The predictive validity of SIRS
criteria and SOFA scoring for mortality in sepsis patients
were compared by analyzing health record data from
the University of Pittsburgh and Kaiser Permanente
databases (3). Among critically ill patients with suspected
sepsis, the predictive validity of the SOFA score for in-
hospital mortality was superior to that of the SIRS
criteria (area under the receiver operating characteristic
curve 0.74 versus 0.64). Patients who fulfill SOFA score
have a predicted mortality of >10%. Although the
predictive capacity of SOFA and LODS were similar,
SOFA is considered easier to calculate, and was therefore
recommended by the task force (1-3). Other studies have
supported the idea that SIRS is not an ideal marker for
sepsis. Kaukonen ez 4. (8) evaluated the presence of SIRS
criteria in 109,663 patients with infection and organ failure.
In this study, 12% of patients were classified as having
SIRS-negative sepsis (i.e. <2 SIRS criteria). Furthermore,
SIRS criteria are present in many hospitalized patients,
including those who never develop infection and never
incur adverse outcomes (9,10).

Use of SOFA scoring in clinical trials is already
commonly performed and constitutes a routine component
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Table 1 The Sequential Organ Failure Assessment (SOFA) score’
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SOFA score
Organ system
0 1 2 3 4
Respiratory, PO,/FiO,, mmHg >400 <400 <300 <200 <100
(kPa) (563.3) (53.3) (40) (26.7) with respiratory (13.3) with respiratory
support
Coagulation, Platelets, x10%mm® =150 <150 <100 <50 <20
Liver, Bilirubin, mg/dL <1.2 1.2-1.9 2.0-5.9 6.0-11.9 >12.0
Cardiovascular MAP MAP Dopamine <5 or Dopamine 5.1-15 or Dopamine >15 or
>70 mmHg <70 mmHg dobutamine epinephrine <0.1 or epinephrine >0.1 or

(any dose)” norepinephrine <0.1° norepinephrine >0.1°
Central nervous system, Glasgow 15 13-14 10-12 6-9 <6
Coma Scale
Renal, Creatinine, mg/dL. Urine <1.2 1.2-1.9 2.0-34 3.5-4.9 >5.0
output, mL/d <500 <200

2, adapted from Vincent et al. (7); °, Catecholamine doses are given as ug/kg/min for at least 1 hour. FiO,, fraction of inspired oxygen; MAP,

mean arterial pressure; PO,, partial pressure of oxygen.

of data collection for clinical trials in the intensive care unit
(ICU). However, the complexity of the method, the lack of
requisite data for many patients, and concerns that it may
result in late identification relative to other methods raise
the possibility that its use according to the Sepsis-3 method
may prove impractical in clinical practice. Recognizing
these practical limitations, the 2016 SCCM/ESICM task
force described a simplified method termed “quick SOFA”
to facilitate easier identification of patients potentially at
risk of dying from sepsis (1-3). This score is a modified
version of the Sequential (Sepsis-related) Organ Failure
Assessment score (SOFA). qSOFA consists of only three
components that are each allocated one point (Table 2). A
qSOFA score of >2 points indicates organ dysfunction.
Criticism of these new methods does exist and data
has emerged illustrating the limitations of the new
definitions, particularly in early detection of sepsis.
Williams ez al. (11) recently carried out a prospective
database study in a tertiary Australian medical center that
aimed to determine the prognostic impact of SIRS and
compare the diagnostic accuracy of SIRS and qSOFA. In
this study of 8871 emergency room patients, of whom 4,176
(47.1%) had SIRS, SIRS was associated with an increased
risk of organ dysfunction (RR 3.5) and mortality in patients
without organ dysfunction (OR 3.2). SIRS and qSOFA
showed similar discrimination for organ dysfunction

(AUROC 0.72 wvs. 0.73). qSOFA was specific but poorly
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sensitive for organ dysfunction (96.1%, 29.7% respectively).
Another study in Greece where 3346 infections outside
the ICU and 1,058 infections in the ICU were analyzed,
qSOFA score provided inadequate sensitivity for early risk
assessment (12). This clearly shows that use of gSOFA score
risks missing early identification of sepsis when treatment is
most effective. Prognostic accuracy for in-hospital mortality
between SIRS criteria and qSOFA score is area of debate.
A new large retrospective cohort analysis among 184,875
patients in 182 Australian and New Zealand intensive
care units (ICUs) found SOFA score had superiority in
prediction of in-hospital mortality but it showed SIRS
criteria has greater prognostic accuracy for in-hospital
mortality than qSOFA score (13). Other Emergency room
study among 879 patients presenting to the emergency
department with suspected infection found the use of
qSOFA resulted in greater prognostic accuracy for in-
hospital mortality than did either SIRS or severe sepsis (14).

The overall effect of the 2016 SCCM/EISCM task force
recommendations is elimination of the concept of sepsis
without organ dysfunction, redefinition of the clinical
criteria for identifying genuine sepsis cases, and redefinition
of the clinical criteria for septic shock. This is likely to
improve accuracy of sepsis epidemiology and hospital
coding and may improve outcomes.

The introduction of the Sepsis-3 definition is still
relatively new to the critical care literature, but given the
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Table 2 Quick Sequential Organ Failure Assessment (SOFA) score

gSOFA (Quick SOFA) Criteria Points
Respiratory rate =22/min 1
Change in mental status 1
Systolic blood pressure <100 mmHg 1

ease of SOFA calculation and high specificity of SOFA/
qSOFA scores, it is likely to be adopted as a consensus
definition for future clinical research. However, as
highlighted by Williams et /. (11), one limitation of the
new definition is the poor sensitivity of the gSOFA scoring
system, which likely excludes its use as a screening tool for
early sepsis, the stage in which treatment is most effective.
Although SOFA score has the most prognostic accuracy
for in-hospital mortality but which one SIRS criteria or
qSOFA score has more prognostic accuracy of mortality
is not clear yet and it needs more research. In addition,
many healthcare facilities currently use the previous sepsis
definition as part of emergency room and ICU protocol and
implementation of the new recommendations will require
funding to facilitate amendment of protocols and retraining
of healthcare providers.
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