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INTRODUCTION

Three decades after the first attempts to define sepsis, difficulties remain. Sepsis-1, Sepsis-2, and
Sepsis-3 each represented significant advances in our understanding of the disease process, yet each
carried burdens as products of their times. Sepsis-1 (1991) established the Systemic Inflammatory
Response Syndrome (SIRS) in the presence of infection as the cornerstone of diagnosis (1). Sepsis-2
(2001) expanded upon the initial work, introducing definitions for severe sepsis and septic shock,
considering inflammatory markers or signs of organ dysfunction as further means to identify the septic
patient, and proposing a model to consider sepsis as a continuum rather than a static state (2). Noting
the lack of specificity of “SIRS plus infection,” Sepsis-3 (2016) elucidated the first conceptual diagnosis of
sepsis as a life-threatening dysregulated host response to infection with a focus on organ dysfunction,
and proposed that in the presence of infection, sepsis can be identified through use of severity indices
(specifically the Sequential Organ Failure Assessment, or SOFA, score) (3).

None of the current definition in circulation can be considered a “gold standard.” Focusing on Sepsis-3
alone, while many critical care groups have endorsed the standards, other key players in the care of the
septic patient (such as the American College of Emergency Physicians and the Infectious Disease Society
of North America) have not done so (4,5). Concerns about the conceptual basis of the definition and the
operational impact of Sepsis-3 are well described in the literature. Commentary reviews problems with
terminology in the definition such as “life-threatening” and “dysregulated host response.” The
sensitivity of the new definition, and especially the use of the SOFA score, may lead to the
underdiagnosis of sepsis, decreased awareness of the diagnosis in its’ early stages, and untoward delays
in care. A definition that requires the patients to be more severely ill may increase rates of sepsis
morbidity and mortality within quality measures. These issues have led some clinicians to question or
reject the new scheme (6-22). Clinicians and hospitals may vary in their real-time application of differing
sepsis definitions, with implications for “sepsis flags,” patient triage, care protocols, quality
improvement programs, and resource use (23).

Variant definitions of sepsis also problematic for the administrative side of inpatient care. While Sepsis-
3 may be the more contemporary standard, ICD-10-CM coding remains based on Sepsis-2 categories of
sepsis, severe sepsis, and septic shock (24-26). The United States Center for Medicare and Medicaid
Services (CMS) offers mixed messages; CMS continues to root its” SEP-1 quality measures in the Sepsis-2
definitions of severe sepsis and septic shock, but also (through the Centers for Disease Control) issues a
Hospital Toolkit for Adult Sepsis Surveillance using the presence of infection and organ dysfunction to
define an Adult Sepsis Event (ASE) (26-32). As hospitals report outcome and readmission rates for
sepsis, comparisons become difficult as individual clinicians or institutions use inconsistent definitions.

Competing definitions of sepsis also have implications for medical coding and reimbursement (24-26,
33). While CMS recognizes the documentation of sepsis within the medical record as sufficient to code
the diagnosis, other payers may require the diagnosis to be clinically validated to support coding and
payment. As previously noted, the Sepsis-2 definition is non-specific and promotes a degree of
overtriage; the Sepsis-3 definition is narrower, and therefore less commonly supported by the medical



record. Payers may opt to use Sepsis-3 criteria on clinical grounds, but the use of controversial criteria
resulting in payment denial may be considered adversarial by clinicians and institutions; the more
aggressive the pattern of denial, the more the perception that the Sepsis-3 definition is used simply as a
means to avoid payment. Demographic studies of the payer status of sepsis patients suggest that safety
net hospitals may be disproportionately harmed by changes in sepsis payment patterns (34). Tensions
between providers and payers have become so inflamed that the State of New York has intervened to
require Managed Care Organizations to recognize the diagnosis of sepsis based on Sepsis-2 criteria as
sufficient for coding and reimbursement (35, 36).

The conflict between the different definitions of sepsis, and the increasing human and fiscal burden of
disease (37, 38), presented us with a unique opportunity to bridge the gap between clinicians and
payers by developing a collaborative, community-based definition of sepsis. In constructing this
definition, we not only looked to the medical literature and expert opinion, but also focused on how
clinicians identify the septic patient, local practice patterns, the ability of the medical record to illustrate
the condition, and the needs to insure accuracy in payment. Our definition chooses to focus not on
sepsis-linked outcomes or identifying a specific population for research efforts, but simply on
recognizing the presence of sepsis as seen in the community by the bedside clinician.

CLINICAL DEFINITION OF SEPSIS

Definitions and Characteristics

It’s important to differentiate between definitions and characteristics. In the clinical context, a
diagnostic definition is a conceptual statement of what something is (or, conversely, is not). The defined
diagnosis may then be established by the presence of specific characteristics leading to or supporting
the diagnosis. If we use the Fourth Universal Definition of Myocardial Infarction as a model, we find
that:

“The clinical definition of MI denotes the presence of acute myocardial injury detected by abnormal
cardiac biomarkers in the setting of evidence of acute myocardial ischemia.”

The document then lists characteristics (criteria) used to establish the diagnosis. These include an acute
rise and fall of cardiac troponin values along with a selection of other parameters including symptoms of
myocardial ischemia, specific EKG changes, and certain findings on echocardiography or coronary
catheterization (39).

The difference between a definition and its’ characteristics matter because the previous sepsis literature
and resultant clinical practice have confused the two. This is especially true within Sepsis-2, where
sepsis is not defined as a concept, but as a set of characteristics (SIRS plus infection). Sepsis-3 does a
much better job of developing a conceptual definition of sepsis as “a life-threatening organ dysfunction
caused by a dysregulated host response to infection.” This definition is used by parties such as the
Surviving Sepsis Campaign to frame their research and recommendations (40, 41). But while the Sepsis-
3 team specifically noted that the SOFA score is not intended to be used as a stand-alone measure of
sepsis, in translation the conceptual definition has been confounded with the SOFA score proposed as
diagnostic criteria, such that for many SOFA has become the definition for sepsis. In the community



setting, this loss of specificity of language is seen not only in clinical work, but in aspects of payment
where SOFA scores are used to audit records for the presence of sepsis rather than using the definition
itself as the source of truth.

In developing a community-based definition of sepsis, unpacking the terms within Sepsis-2 and Sepsis-3
is a reasonable place to start.

Systemic Inflammatory Response Syndrome (SIRS)

SIRS in the presence of infection has defined sepsis within Sepsis-1 and Sepsis-2. However, over time it
has become clear that SIRS criteria lack specificity for the patient who is clinically considered as “septic.”
It would seem reasonable to move away from SIRS as a diagnostic criteria in favor of other descriptors
which may demonstrate similar sensitivity but higher specificity. In addition, we view definitions as
conceptual. While specific physiologic parameters may support the definition, they may not belong in
the definition itself. The use of SIRS within the definition of sepsis contradicts this principle.

Life-Threatening

The Sepsis-3 definition includes the term “life-threatening” as an integral concept. We would reject this
term as part of our operational definition, as the wide range of subjective interpretation of this phrase
minimizes it’s impact and relevance. For example, the Sepsis-3 definition is based on an assumption of a
baseline mortality rate of 10% in patients diagnosed with sepsis. But is sepsis not “life-threatening” until
it hits that designated mortality rate? One might well argue that a mortality rate of 5%, or 1%, is also
“life-threatening.”

Specifying that sepsis is “life-threatening” also suggests that outcome validity takes precedence over
construct validity. Construct validity is the reliability of a data point or a set of characteristics to identify
the presence of disease, and can be assessed by measures such as specificity, sensitivity, and
positive/negative predictive values. A focus on outcomes drives one to identify characteristics that may
or may not be fundamental to the diagnosis, but which are instead associated with a specific presumed
outcome (42, 43). The Sepsis-3 group acknowledged this bias as they describe comparing different
critical care outcome scores to actual mortality rates, identifying the SOFA score as most closely
matching these presumptions.

(Construct validity is certainly subject to similar biases. The characteristics identified as hallmarks of a
diagnosis will generally be led by the conceptual definition. But eliminating outcome measures from the
definition of sepsis itself keeps focus on the presence of condition at hand.)

One might argue that there needs to be some way within the definition itself to indicate that sepsis is a
serious illness, representing a level of severity above that of a simple localized infection. We consider
that the term “sepsis” carries with it the inherent implication for severe illness. The goal is to ensure
that the clinical definition sets forth a physiologic construct that reflects that level of severity.



Organ Dysfunction

The concept of organ dysfunction as a sign of severe sepsis is introduced in Sepsis-2, and it becomes the
linchpin of Sepsis-3. We agree that organ dysfunction over and above that which might be anticipated
from infection alone is consistent with the systemic illness we label as sepsis.

The difficulty here is trying to differentiate the degree of organ dysfunction that might be expected from
a localized infection for those of a more generalized one. Sepsis-2 references scoring systems such as
SOFA as possible indicators of organ dysfunction; Sepsis-3 codifies that severity scoring (specifically
SOFA) is the preferred means to demonstrate organ dysfunction.

We strongly disagree with the use of the SOFA score in this manner. The SOFA score was not designed
as a diagnostic marker, nor an outcome predictor. In its’ original form it was simply intended as a means
to track the impact of therapeutic interventions upon the critically ill patient; further study noted that
SOFA scores may be predictors of patient discharge from the ICU, but not of overall patient mortality(44
-46). It’s use as a diagnostic marker within Sepsis-3 is a result of matching the presumption of life-
threatening illness with a standardized acuity measurement which shows the greatest association with
mortality between measures explored within the studied population. Work which “validates” the use of
the SOFA score in patients with sepsis do so by noting the predictive effects of higher SOFA scores on
mortality rather than explore the relationship of SOFA to the actual diagnosis of sepsis. SOFA does not
reflect any particular specificity, focus, or relevance to the diagnosis of sepsis; it only suggests who
might die in any setting of critical illness or injury (46,47). The score itself does not require that
abnormal findings (seen as “points”) are related to the pathophysiology of sepsis; instead, they simply
reflect the overall status and mortality risk of the patient, whether from acute, chronic, or acute disease
superimposed upon chronic illness. While the Sepsis-3 document indicates that changes in SOFA score
must be related to sepsis, the degree of certainty of attribution, and the magnitude of the changes
required within each parameter, remains inherently subjective.

It is also of note that the Sepsis-3 document advocates use of the Quick SOFA (qSOFA) score, a SOFA
derivative consisting of respiratory rate, systolic blood pressure, and altered mental status to be used as
a screening tool for patients likely to be diagnosed with sepsis. However, the literature notes that at
best, qSOFA is equivalent to or even less sensitive than the well-accepted SIRS criteria for the early
identification of patients with sepsis. These findings have resulted in groups such as ACEP and ISDA to
neither endorse nor recommend gSOFA as a single screening tool, but also casts doubt upon the
application of the SOFA score more broadly within this patient cohort (39, 48-51).

Given these limitations and concerns, we feel it is imperative to move away from use of the SOFA score
to characterize sepsis. We believe that focusing on the concept of organ dysfunction independent of
any particular scoring system gets closer to the conceptual definition of sepsis as infection with organ
dysfunction at the core of Sepsis-3.

We would instead propose a location-based approach to demonstrating organ dysfunction. First, we
look for signs of systemic illness external to the seat of infection. For example, if a patient with
pneumonia also exhibited acute kidney injury, AKI may represent organ dysfunction outside of the seat



of disease (in this case, the lung). We also recognize that even in localized infections, more severe
symptoms specific to the organ system may be present and suggest sepsis. A patient with localized
pyelonephritis may develop AKI as a reflection of organ dysfunction.

Dysregulated Host Response

Sepsis-3 also introduced the concept of a dysregulated host response as integral for the definition of
sepsis. While we understand the rationale for the concept, it remains uncertain how exactly a
dysregulated host response might present and what marker(s) we might use to distinguish it from other
pathophysiologic responses to infection. As a result, we cannot see how this phrase adds meaning to a
clinically-based definition meant for use at the bedside. In the community context, we would contend
that a dysregulated host response is clinically synonymous with manifestations of organ dysfunction.
Retaining the term “dysregulated host response” does not contribute to the clarity of the definition.

Severe Sepsis

Sepsis-2 characterizes “severe sepsis” as sepsis (SIRS plus infection) with accompanying organ
dysfunction. As we wish to move away from using SIRS as definitional criteria for sepsis and focus on
organ dysfunction as the clinical hallmark of sepsis, we do not believe that the diagnosis of severe sepsis
has further utility.

Septic Shock

Both Sepsis-2 and Sepsis-3 have promulgated definitions for septic shock. As opposed to the criteria-
based definition of sepsis within the same work, Sepsis-2 turns to a conceptual definition of septic shock
as a “state of acute circulatory failure characterized by persistent arterial hypotension unexplained by
other causes.” Criteria supporting the diagnosis include decreased systolic or mean arterial pressures
despite “adequate volume resuscitation.”

Sepsis-3 also offers a conceptual definition of septic shock as a “particularly profound circulatory,
cellular, and metabolic abnormalities are associated with an increased risk of mortality than sepsis
alone.” In Sepsis-3, septic shock is characterized by a requirement for vasopressor use to support a
minimum mean arterial pressure (MAP) of 65 mmHg, accompanied by evidence of hyperlactatemia.

In reviewing the competing definitions, we find the Sepsis-3 phrasing problematic. “Profound” becomes
a subjective term, and the definition is focused on progression and outcomes rather than on early
identification of septic shock itself. We also consider that as a measure of hypoperfusion, lactate itself
can be considered a measure of shock and may be seen in the septic patient prior to the onset of frank
hypotension requiring vasopressor use. In contrast, the Sepsis-2 definition appears more focused on
recognizing the presence of septic shock.

Both the Sepsis-2 and Sepsis-3 definitions of septic shock cite specific values for blood pressure within
their criteria. We feel that this reliance of specific numbers or ratios limits the utility of these indicators

given variances in “normal” values with differences in age and underlying medical conditions. We
consider that the response to treatment of hypotension as described in Sepsis-2 may be a better

measure of the presence of septic shock.



Revised Definition of Sepsis and Septic Shock
Based on the discussion above, we propose the following conceptual definition of sepsis:

“Sepsis is present when a patient with infection exhibits evidence of organ dysfunction at a site external
to the seat of infection, or what is routinely expected from the localized infection.”

“Septic shock is present when a patient with sepsis exhibits persistent hypotension following initial fluid
resuscitation.”

For purposes of discussion, we call this definition “Sepsis 2.5,” as we believe it incorporates the best
concepts of Sepis-2 and Sepsis-3.

CHARACTERISTICS AND CRITERIA

With the conceptual definition in hand, attention now turns to identifying those characteristic that
identify sepsis. We suggest the cardinal signs of sepsis are an ill-appearing patient, documented or
suspected infection, and evidence of organ dysfunction.

Clinical Appearance

Experienced clinicians recognize that much of their diagnostic intuition is based on the appearance of
the patient, and it’s likely that most would consider the septic patient to “look sick.” However, neither
Sepsis-2 nor Sepsis-3 include any reference to patient appearance or condition as part of their diagnostic
criteria. This is understandable as the assessment of patient appearance and acuity of illness is a purely
subjective measure. This leads to a conundrum most often seen in patients diagnosed under Sepsis-2,
who qualify for the diagnosis of sepsis as “SIRS plus infection” but look quite well.

Patient appearance is a key driver of clinical diagnosis in the real-time community setting, and we
believe it is reasonable to expect that the patient with sepsis appears clinically unwell. Documentation
in the medical record should reflect a clinical appearance consistent with acute illness. Such
documentation may describe the patient as toxic, septic, acutely ill, appearing uncomfortable, in mild,
moderate, or severe distress, or similar terminology.

We also recognize that there is a subset of patients who will not be able to manifest a robust
pathophysiologic response to infection, and in whom the clinical appearance may mask indications of
sepsis. These patients include those undergoing chemotherapy, on immunosuppressive agents, or at the
extremes of age. In these circumstances, we consider that the clinician should include a description of
sepsis risk factors to support the clinical assessment of sepsis in atypical presentations.

Documented or Suspected Infection

The presence of infection remains a mainstay of the diagnosis of sepsis. Where problems arise, it tends
to be in the identification of the specific source of the septic state, especially when the original insult is a
non-focal systemic viral illness or when the patient has bacteremia without identification of a specific
source. We would consider clinical documentation of any infectious state, be it localized or systemic, as
supportive of the diagnosis of sepsis.



Organ Dysfunction

We've previously reviewed the meaning of the term “organ dysfunction” in our proposed definition for
sepsis. ldentifying clinical parameters demonstrating organ dysfunction incorporates the experience of
Sepsis-2, Sepsis-3, and clinical practice. We would consider the following presentations consistent with
the organ dysfunction of sepsis when identified as related to infection and not attributable to another
concurrent or chronic condition:

Acute encephalopathy

Acute encephalopathy may be diagnosed in the patient experiencing organic stress on the central
nervous system as manifested by alteration of the patient’s baseline level of cerebral function.
Documentation should support the nature of change from baseline mental status, care for any
underlying cause, and any improvement or resolution.

Sepsis-Associated Encephalopathy is thought to result from the complex interactions of
neurotransmitter dysfunction, microglial activation, inflammation and ischemia of the brain, and
dysregulation of the blood-brain barrier. As SAE is associated with increased morbidity and mortality, its’
presence in the septic patient would represent organ dysfunction of specific clinical significance (52,53).

Definitions of acute encephalopathy within the literature span the range of presentations from
drowsiness, lethargy, somnolence, and disorientation to frank confusion, delirium, stupor, and coma
(54-56). SOFA uses the Glasgow Coma score as a key component; in contrast, the CDC Hospital Toolkit
does not feature changes in mental status as a sign of organ dysfunction. We prefer a functional
definition of acute encephalopathy to one based on measurement to promote proper assessment of
patients who do not evidence a normal mental status at baseline, but are nonetheless at risk for sepsis,
such as those with developmental delay, chronic dementia, or prior head injury or stroke.

Arterial hypotension
Systolic blood pressure <90 mm/Hg; OR mean arterial pressures (MAP) <65, or a decrease in systolic
blood pressure by >40 mm/Hg from baseline; OR initiation of a new vasopressor infusion.

The majority of sepsis documents (including Sepsis-2, Sepsis-3, the SOFA score, and the CDC Hospital
Toolkit) use arterial hypotension and/or the initiation of vasopressor therapy as a marker of organ
dysfunction, especially with reference to the diagnosis of severe sepsis and septic shock. SOFA begins to
assign “points” to arterial hypotension below a MAP 70 mmHg, while Sepsis-2 defines hypotension
associated with septic shock as a MAP of > 60 mmHg. The value of 65 mmHg selected for use appears
to be a reasonable compromise between these endpoints.

Acute kidney injury
Increase in serum creatinine by 0.3mg/dL or more within 48 hours; OR increase in serum creatinine to 1.5
times baseline or more within the last 7 days; OR urine output less than 0.5 mL/kg/h for 6 hours

Acute kidney injury (AKI) in sepsis may result from microvascular dysfunction, inflammation, and
metabolic reprogramming of renal tubules (57). Circulating cell-free hemoglobin released from red
blood cells damaged during a sepsis episode have also been implicated in the development of AKI (58).



Our criteria for AKl is based on the Kidney Disease Improving Global Outcome (KDIGO) document. This
2012 work re-evaluates and supercedes prior classification schemes for AKI such as that proposed by the
Acute Kidney Injury Network (AKIN) and the Acute Dialysis Quality Initiative (RIFLE) (59). The SOFA score
gives “points” for elevated creatinine values, but these values may reflect baseline renal status and not
acute changes related to infection and organ dysfunction. The CDC Toolkit uses the older RIFLE criteria
to establish renal dysfunction in an ASE. We feel the KDIGO criteria represents the current “gold
standard” for the diagnosis of AKI.

Acute respiratory failure

Signs and symptoms or respiratory distress (dyspnea, tachypnea, retractions, decreased ability to speak,
altered mentation, abnormal or quiet lungs sounds, et al) AND EITHER room air oxyhemoglobin
saturation < 90%; OR room air PaO2 < 60 mmHg; OR P/F ratio < 300 if the patient is not on
supplemental oxygen, or acute decrease in P/F ratio with known underlying pulmonary disease, OR PaO2
decrease of 10 mmHg over baseline values (baseline can be defined as the patient’s most recent blood
gas as an outpatient or at the end of an inpatient stay); OR Need for supplemental oxygen therapy > 2
liters/minute over baseline; OR HFNC, NIPPV, or mechanical ventilation in order to achieve target
oxyhemoglobin saturation > 94%

Finding a uniform concise and comprehensive definition of acute respiratory failure (ARF) remains
elusive. Many works have contributed elements to what we consider as a more global description of
ARF. Our proposed definition encompasses measures of acute hypoxia or hypercarbia with clinical signs
and symptoms of respiratory distress and appropriate oxygen delivery systems and content. We also
integrate newer concepts such as the use of the P/F ratio to indicate hypoxia, the use of high-flow
oxygen per nasal cannula as an oxygen delivery system, and target oxyghemoglobin saturations to
determine oxygen content needs (60-67).

Hyperglycemia

Serum glucose measurement > 200 mg/dL in the absence of a diagnosis of diabetes mellitus, or specific
notation of exacerbation of diabetic hyperglycemia related to infection, that significantly improves with
treatment of sepsis.

The etiology of hyperglycemia in sepsis is likely related to a stress response within the neuroendocrine
axis leading to increased release of catecholamines, cortisol, and glucagon (68). Variability of insulin
levels coupled with decreased sensitivity to insulin may play a role as well (69).

The literature demonstrates that septic patients with hyperglycemia (> 200 mg/dl) have worse
outcomes than those with lower glucose levels in patients both with and without a known history of
diabetes (68). We are comfortable using this value as a marker of organ dysfunction in patients with no
prior history of diabetes. However, given the clinical reality that many patients with diabetes have poor
control and routinely have blood glucose values above 200 mg/dl, and that no specific value has been
established for an abnormally exaggerated hyperglycemic response to infection, we must rely on the
clinical judgement of the physician to make this determination.



Coagulation abnormalities
INR >1.5 or aPTT >60 sec in the absence of an intrinsic coagulation disorder or the use of exogenous
anticoagulants.

Sepsis-induced coagulopathy (SIC) results from deregulation of the coagulation cascade and fibrinolytic
systems. Coagulopathy in patients with sepsis may be mild or progress to overt disseminated
intravascular coagulation. Sepsis-associated DIC differs from that of other causes, in that systemic
bleeding is not a common finding and the coagulopathy results in organ dysfunction via decreased tissue
perfusion. As a result, changes in fibrin-related markers are not associated with sepsis, while lower
platelet counts and a prolonged prothrombin time (PT) are linked to increased sepsis mortality (70,71).
The best reference values indicate a PT ratio of > 1.4 as suggestive of SIC. We have chosen a more
conservative value of > 1.5, and a roughly correlated activated partial thromboplastin time of > 60
seconds, to more firmly establish the presence of SIC.

Thrombocytopenia
Platelet count <100K cells/ulL AND > 50% decline from baseline (baseline must be >100K cells/uL.)

Thrombocytopenia in sepsis may result from multiple factors including decreased platelet production,
abnormal platelet function, platelet sequestration, and consumptive coagulopathy (DIC) (72,73). The
SOFA score uses a platelet value of < 150k/uL as a marker for thrombocytopenia; the CDC Toolkit
suggests the criteria noted above. Others suggest a platelet count between 100-150k/uL as consistent
with SIC, with a value of < 100k /uL indicating more severe dysfunction. We have opted to use the more
conservative values.

Hyperbilirubinemia
Total bilirubin = 2.0 mg/dL and increase by 100% from baseline unrelated to known underlying disease of
the liver or biliary system

Elevated serum bilirubin is a sign of liver dysfunction, and higher levels may contribute to an imbalanced
immune response in the septic patient (74). SOFA begins to assign severity “points” at bilirubin levels >
1.2 mg/dL, while the CDC Toolkit uses the values noted above as criteria to aid in recognition of the
Adult Sepsis event. We believe the CDC Toolkit definition is preferred as it accounts for baseline
elevations in bilirubin from underlying hepatic or biliary disease, and requires any acute changes in
bilirubin values to be ascribed to the presumed infection and/or the septic state.

Hyperlactatemia
Acute elevation of serum lactate > 3.0 mmol/L (27.0 mg/dL)

Lactic acid (lactate) has been found to be prognosticator of mortality in patients with sepsis (75-77).
Hypotension, redirection of blood flow to the central circulation, increased capillary permiability, and
cardiopulmonary collapse may result in decreased tissue perfusion and elevated levels of serum lactate.
Hyperlactatemia is a required component of the definition of septic shock within Sepsis-3; both this
document and the CDC Toolkit suggest a value of > 2 mmol/L as indicative of significant hyperlactatemia



in the patient with sepsis. Other work previously cited suggests a higher value of >4 mmol/L as a
marker of increased mortality. We have adopted a level of >3 mmol/L as a reasonable compromise.

Cardiac dysfunction

Non-ischemic acute myocardial injury attributed to the septic state; OR new-onset atrial fibrillation; OR
the syndrome of Sepsis-Induced Cardiomyopathy (SICM) characterized by acute and reversible
myocardial dysfunction (acute global biventricular dysfunction or acute left ventricular dilation,
diminished response to fluids and catecholamines, and the absence of acute ischemic myocardial event
as the etiology of cardiac dysfunction).

Myocardial dysfunction in the septic patient may result from the release of pathogen- and damage-
associated molecular patterns, cytokines, and nitric acid that together contribute to an escalating cycle
of myocardial compromise (78). The Fourth Universal Definition of Acute Myocardial Infarction suggests
that an acutely elevated troponin in the absence of objective signs or symptoms of cardiac ischemia
represents a non-ischemic myocardial injury (NIMI). In the proper clinical context, high-output states
such as sepsis may be the root cause of an acute rise in troponins consistent with acute myocardial
injury (39).

New-onset atrial fibrillation in septic patients is also recognized as associated with increased morbidity
and mortality (79,80). Work has also recognized a specific sepsis-induced cardiomyopathy (SICM) as
evidence of organ failure in the septic patient (81).

The reader will note that several of these elements are consistent with SOFA scoring in Sepsis-3. The
main difference here is that the parameters carry no specific “weight” in determining the diagnosis. If
we follow the logic that we’re looking to identify sepsis and not to predict mortality, there seems to be
no reason to require the patient exhibit any particular number of “organ dysfunctions” to qualify for the
diagnosis; indeed, notations of “organ dysfunction” within the Sepsis-2 and Sepsis-3 documents do not
use or specify the plural.

Septic Shock

We consider that septic shock may be diagnosed when the above three cardinal criteria are met and the
patient exhibits age-appropriate hypotension unresponsive to initial fluid administration. Appropriate
initial fluid therapy is characterized by a clinically appropriate, age- and weight-adjusted crystalloid fluid
bolus. Septic shock can be diagnosed by continuing resuscitative fluid administration following the initial
bolus, and/or the use of intravenous vasopressors to maintain adequate mean arterial pressure, cardiac
output, and peripheral perfusion.

Pediatric and Other Special Patient Populations

We believe that a definition of sepsis must be applicable to all patient populations, with appropriate
variances for age (pediatrics) and condition-appropriate (ex. pregnancy) physiologic differences. Prior
work with both Sepsis-2 and Sepsis-3 have focused on adapting SIRS and/or SOFA criteria to the
pediatric population. For example, the 2005 International Pediatric Sepsis Consensus Conference
definition mandates that either temperature or white blood cell count abnormalities must be present to
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establish the diagnosis of SIRS; SIRS cannot be confirmed through tachycardia and tachypnea alone (82-
84).

We believe that by focusing on the concept of organ dysfunction, and by eliminating the use of specific
scoring systems, our definition is applicable to a wider spectrum of patient populations. Values for
physiologic parameters describing organ dysfunction may require adjustment to account for age and
weight-based differences in pediatric patients, gravid females, the elderly, and other populations.

SEPSIS 2.5: A COMMUNITY-BASED MODEL

Sepsis 2.5 is designed to be flexible and responsive to changes in our understanding of sepsis. It may
expand to encompass additional measures of organ dysfunction, or narrow as we identify key elements
specific or unique to the diagnosis. It is intended as a bedside tool designed to allow all parties caring
for the septic patient to recognize the presence of sepsis in a rapid and consistent fashion, facilitating
early and aggressive care to prevent excess morbidity and mortality.

We noted at the outset of this work that this definition of sepsis is not an academic exercise nor a
research effort, but a response to clinical and administrative pressures in community practice. It was
designed to set forth clinical parameters that can be easily recognized, documented, reviewed, and
audited. We would highly encourage our academic colleagues to assess this concept in a more rigorous
fashion for both construct and outcome validity, but also to understand that our purpose in this work
was to add community-based functionality and clarity to a contentious academic debate.

We fully expect that as the medical community gains a better understanding of sepsis (and especially as
we learn more about biomarkers that may help distinguish the septic response) (85), definitions will be
refined, updated, and kept current with evolving knowledge. But for today, Sepsis 2.5 is proposed as a

useful tool for the bedside clinician.
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