OPENING THE DEBATE ON THE NEW SEPSIS DEFINITION

Change Is Not Necessarily Progress: Revision of the Sepsis Definition
Should Be Based on New Scientific Insights

In 1991, experts from diverse specialties developed the first
consensus definition of sepsis (1). Sepsis was characterized as a
systemic inflammatory response syndrome (SIRS) to infection,
with three levels of severity: sepsis, severe sepsis, and septic
shock (1). This definition arose from the belief that sepsis shares
an underlying inflammatory pathway with other insults, such

as trauma or pancreatitis (2). The expectation was that a

“broad definition” might lead to early bedside detection; a better
understanding of the processes that result in organ dysfunction, shock,
and death; and early interventions with better outcomes (1). In 2001, a
different set of experts expanded the SIRS criteria to a larger list of
defining signs and symptoms (Figure 1) (3). Since that time, SIRS
criteria have been fully embraced for identifying patients with sepsis
for clinical practice, quality improvement initiatives, and research.

In a series of articles published in February 2016, an international
task force presented a newly revised sepsis definition (4-6). Sepsis has
been redefined as a “dysregulated” host response causing life-
threatening organ dysfunction that is associated with the acute change
of at least 2 points in the sequential organ failure assessment (SOFA)
score (4). The “severe sepsis” nomenclature has been eliminated, and
organ failure, as assessed by the SOFA score, must be present to define
sepsis and septic shock (4). A quick SOFA score (QSOFA) was
proposed for the non-intensive care unit setting. gSOFA requires the
presence of two of three criteria (low blood pressure, high respiratory
rate, and altered mentation) in the setting of a suspected infection.
SIRS criteria have been deleted altogether (Figure 1).

SIRS criteria have long been criticized for being oversensitive
and nonspecific. Furthermore, the inflammatory pathway
construct has not resulted in new adjunctive therapies. Specifically,
in sepsis trials, therapies that inhibit the host inflammatory response
have not improved outcomes (7). Perhaps the host response to
different infections is too complex to modulate with any single
adjunctive therapy. It is also possible that bacterial pathogens,
not the host response, may in some cases be the more important
factors for worsened outcomes. Despite these limitations, the SIRS
criteria have been practical and widely used for quality improvement
initiatives (8, 9) and awareness campaigns (10) to educate clinicians
and the public about the early signs and symptoms of sepsis and that
delaying treatment can be lethal.

There is currently no test or gold standard to identify patients
with sepsis. For 25 years, sepsis has been defined and redefined
by consensus of expert opinion. Determining the diagnostic
accuracy of a new or revised definition is not feasible without a
gold standard to identify patients with the clinical syndrome. With

C.S.H. is partially funded by the German Federal Ministry of Education and
Research via the integrated research and treatment Center for Sepsis Control
and Care (grant 01EO1002). I.C.-P. is funded by intramural funding from the
National Institutes of Health.

The opinions expressed in this article are the authors’ own and do not
represent any position or policy of the National Institutes of Health, the
Department of Health and Human Services, or the United States government.

this intrinsic limitation, one is left with evaluating the definition’s
value by other aspects of its operational usefulness: Does the
sepsis construct lead to a treatment breakthrough or advances in
the understanding of the pathobiology? The decision to revise the
definition should reflect unambiguous new developments in the
field, rather than expert opinion. Changes in the definition
should be occasioned by true breakthroughs in scientific
understanding or clinical evidence, and not by changes in task force
members, their inclinations, or new consensus procedures.

What drove the decision to adopt the SOFA criteria instead of
SIRS to define sepsis? The 2016 task force suggested that the
recognition that sepsis involves activation of both pro- and
anti-inflammatory responses required reconsideration of the
definition (4). This concept is neither new nor justification for
deleting the present clinical criteria. A process of validation of the
SOFA score that was based on its ability to predict sepsis mortality
was also undertaken. However, this test does not confirm
diagnostic accuracy (5). One would expect that a set of diagnostic
criteria for systemic inflammation would not predict mortality
better than a score developed to predict outcome from changes
in organ failure. Finally, establishing arbitrary cutoffs for SOFA
and qSOFA can be potentially misleading by imposing a false
image of homogeneity onto a heterogeneous disorder.

The new definition, requiring the presence of organ failure,
may hinder general awareness of the importance of early recognition
and treatment. Ideally, patients at risk for sepsis should be identified
before organ dysfunction is established to prevent organ injury
from occurring. The therapeutic triad of early initiation of
appropriate antibiotics, source control, and supportive treatments
(fluid resuscitation etc.) remains the cornerstone of sepsis care.
The revised definition will likely identify a sicker population and
could potentially delay treatment of patients who might benefit from
an early approach. For example, using the new definition, a patient
with an infection and fluid-responsive hypotension will be
categorized as having “uncomplicated infection.”

Early recognition and treatment of sepsis is currently accepted
as a general principle, and has been deemed especially important in
low- and middle-income regions (11). However, the 2016 task
force failed to include representatives from any of these regions,
where the underlying infections and the priorities for improving
quality of care may differ from those in high-income regions.
Some professional societies of emergency medicine and low-
and middle-income regions have already voiced this concern and
have not endorsed this new definition (12, 13).

Despite 25 years of clinical trials, using the sepsis construct to
enroll study patients has not resulted in a single new therapy. This
failure does not necessarily condemn the diagnostic criteria. Combining
heterogeneous infectious diseases under one umbrella and assuming
that all should receive the same new adjunctive therapy has been
unproductive. An alternative approach might be to study new
therapeutic approaches in patients with well-defined severe infectious
diseases and only combine different severe infections into a revised
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First Sepsis Definitions
1992

Second Sepsis Definitions
2003

Third Sepsis Definitions
2016

Documented/suspected infection
and
SIRS criteria
(2 or more of the following):

-Temperature > 38°C or < 36°C

-Heart rate > 90/min

-Respiratory rate > 20/min or
Pac02 < 32 mmHg (4.3 kPa)

-Leukocytosis > 12,000/pl or
leukopenia < 4,000/ pl

and

General variables

-Heart rate > 90/min
-Tachypnea
-Altered mental status

Inflammatory variables

Hemodynamic variables
-Arterial hypotension
-Sv02 > 70%

-Arterial hypoxemia
-Acute oliguria

-lleus
-Thrombocytopenia
-Hyperbilirubinemia

Documented/suspected infection

Some of the following:

-Fever (core temperature > 38.3°C)
-Hypothermia (core temperature < 36°C)

-Significant edema or positive fluid balance
-Hyperglycemia in the absence of diabetes

-Leukocytosis (WBC count > 12,000/uL)
-Leukopenia (WBC count < 4000/pL)

-Normal WBC count with >10% immature forms
-Plasma C-reactive protein increase

-Plasma procalcitonin increase

-Cardiac index > 3.5 L/min/m?

Organ dysfunction variables

-Creatinine increase > 0.5 mg/dL
-Coagulation abnormalities

Tissue perfusion variables
-Hyperlactatemia (>1 mmol/L)
-Decreased capillary refill or mottling

Documented/suspected infection
and
A change of 2 or more in the
total SOFA score:

- Respiratory (PaOZ/ Floz)

- Nervous System (Glasgow coma scale)

- Cardiovascular (MAP or vasopressor
requirement)

- Liver (Bilirubin)

- Coagulation (Platelets)

- Renal (Creatinine or urine output)

Screening for patients likely to have sepsis:
2 out of 3 criteria of quick SOFA (qSOFA):

- Alteration in mental status

- Systolic blood pressure < 100 mmHg

- Respiratory rate < 22/min

Figure 1. Consensus definitions of sepsis as published in 1992, 2003, and 2016. MAP = mean arterial pressure; SIRS = systemic inflammatory response
syndrome; SOFA = sequential organ failure assessment; WBC = white blood cells.

sepsis construct once there is proof of a shared pathobiology and
treatment. A new “umbrella definition” should be based on improved
scientific understanding. It is not helpful to replace a widely accepted
and used sepsis construct with a newer one that might delay diagnosis
and treatment. Change should always reflect progress.

A compelling argument for needing new sepsis definitions has
not been made. For now, and until a new characterization derived
from true scientific advances can be developed, clinicians should
consider continued use of the criteria that are currently used by
quality improvement initiatives to screen patients for sepsis. In
contrast to the sepsis 3 definition, the first two definitions did
not require organ failure to be present. Therefore, they are more
likely to capture patients earlier, before organ failure takes place,
prompting more rapid initiation of life-saving interventions.
Moreover, these previous definitions and the SIRS criteria have been
widely adopted for use at the bedside and for hospital- and statewide
quality improvement initiatives worldwide. Numerous controlled
trials have relied on them, and this scientific database should not

Editorials

be discarded until unequivocal evidence indicates that superior
diagnostic criteria exist. B
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