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Managing Sepsis
and Septic Shock:

Current Guidelines
and Definitions

Recent updates emphasize early recognition and prompt intervention.

ABSTRACT: Sepsis is a leading cause of critical illness and hospital mortality. Early recognition and interven-
tion are essential for the survival of patients with this syndrome. In 2002, the Society of Critical Care Medicine
(SCCM) and the European Society of Intensive Care Medicine (ESICM) launched the Surviving Sepsis Cam-
paign (SSC) to reduce overall patient morbidity and mortality from sepsis and septic shock by driving prac-
tice initiatives based on current best evidence. The SSC guidelines have been updated every four years, with
the most recent update completed in 2016. The new guidelines have increased the focus on early identifica-
tion of infection, risks for sepsis and septic shock, rapid antibiotic administration, and aggressive fluid resus-
citation to restore tissue perfusion.

In 2014, the SCCM and the ESICM convened a task force of specialists to reexamine the definitions of terms
used to identify patients along the sepsis continuum. In 2016, this task force published the Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). The new definitions and recommendations in-
cluded tools, based on an updated understanding of the pathobiology of sepsis, that can be used to predict
adverse outcomes in patients with infection.

This article discusses the new SSC treatment guidelines, changes in the sepsis bundle interventions, and
the Sepsis-3 definitions and tools, all of which enable nurses to improve patient outcomes through timely
collaborative action.

Keywords: quick Sequential Organ Failure Assessment (qSOFA), sepsis, sepsis bundle, sepsis guidelines,
septic shock, Sequential Organ Failure Assessment (SOFA), Surviving Sepsis Campaign, Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3)

hile sepsis defies simple definition, it’s believed to be a leading cause of critical illness and
Wgenerally understood to be a clinical syn-  hospital mortality, accounting for more than one-
drome caused by infection that may have  third of all deaths in U.S. hospitals.* For patients
profound adverse physiologic consequences.' Al- with sepsis, early identification and rapid interven-

though its precise incidence is unknown, sepsis is tion are crucial to the restoration of tissue perfusion.
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The Centers for Disease Control and Prevention
recently partnered with clinical professional orga-
nizations and patient advocacy groups to launch a
comprehensive campaign focused on prevention and
rapid recognition of sepsis as critical components of
patient safety programs.® Definitions of sepsis and
septic shock are used to help clinicians identify pa-
tients with this complex clinical syndrome, to guide
nursing and collaborative interventions, and to sup-
port research efforts. This article discusses the ways
in which our understanding of sepsis and septic
shock have changed over the years, the origin of the
Surviving Sepsis Campaign (SSC), the latest revised
SSC treatment guidelines, changes in the sepsis bun-
dle interventions, and the new definitions and pre-
dictive tools introduced by the Third International
Consensus Definitions for Sepsis and Septic Shock
(Sepsis-3).

CHANGING DEFINITIONS OF SEPSIS AND SEPTIC SHOCK
The first working definition of sepsis was devel-
oped in 1991 to guide research and practice.® Bone
and colleagues introduced a broad definition of sep-
sis and the concept of systemic inflammatory re-
sponse syndrome (SIRS), which is characterized
by a cluster of symptoms triggered by an inflamma-
tory response that may or may not be due to an in-
fectious process. SIRS was said to be characterized
by, though not limited to, more than one of the fol-
lowing clinical symptoms®:

¢ abnormally high or low temperature

e abnormally high or low white blood cell count

e clevated heart rate

e elevated respiratory rate

In the presence of infection and at least two clinical
symptoms of SIRS, the systemic response was identi-
fied as sepsis.® While clinical treatment of sepsis and
sepsis research continued to evolve, resulting in sev-
eral practice guideline updates, SIRS remained part
of the continuum of the sepsis syndrome.”"

The SSC was launched in 2002 by the Society of
Critical Care Medicine (SCCM) and the European
Society of Intensive Care Medicine (ESICM), with the
goal of reducing mortality from sepsis by increasing
awareness, improving diagnosis and treatment, edu-
cating health care providers, developing management
guidelines, implementing a performance improve-
ment plan, and improving post-ICU care (see www.
survivingsepsis.org). A major goal of the campaign
has been to encourage clinicians to recognize symp-
toms along the continuum from SIRS to sepsis and
septic shock in order to facilitate early identification
and aggressive treatment of sepsis, thereby improving
patient outcomes. The SSC released its first manage-
ment guidelines in 2004, and these have been updated
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every four years, with the most recent update com-
pleted in 2016.

The Sepsis-3 task force, convened in 2014 by
the SCCM and the ESICM, introduced new defini-
tions for sepsis and septic shock based on advances
in the scientific understanding of this complex syn-
drome." 12 A principal change in the new definitions
was the requirement that sepsis be triggered by infec-
tion.! This pathobiological understanding removes
SIRS from the definition of sepsis, as numerous con-
ditions other than infection may cause SIRS.

The Sepsis-3 definitions focus on the understand-
ing that sepsis is a multifaceted patient response to in-
fection and results in organ dysfunction."!' The new
definitions thus focus on organ dysfunction and hypo-
perfusion in the presence of infection, rather than on
inflammation (specifically SIRS). Furthermore, the
term severe sepsis is no longer recommended, as it is
hard to identify clinically and is not helpful in guiding
clinical treatment interventions. "' Septic shock is now
defined as a subset of sepsis in which the patient has
profound hypoperfusion. Four years following publi-
cation of the SSC 2012 guidelines, Sepsis-3 published
its new and refined definitions.! (For a comparison of
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the guidelines, see Table 1.-* %) Although there is some
debate about the Sepsis-3 definitions, the changes were
proposed to aid clinicians in rapidly identifying and
treating patients with sepsis, with the goal of reduc-
ing morbidity and mortality.

EARLY RECOGNITION OF SEPSIS: SOFA AND qSOFA
The emphasis in the Sepsis-3 definitions on organ dys-
function caused by infection requires clinicians to take
a more concentrated, objective approach to the assess-
ment of organ function. The Sepsis-3 recommenda-
tion is to use an organ dysfunction assessment tool to
identify patients with sepsis. The Sequential Organ
Failure Assessment (SOFA), most commonly used in
ICUsg, is effective in quantifying the severity of organ
dysfunction and morbidity and estimating mortality
risk.! 15

The SOFA evaluates the following physiologic func-
tions: respiration, coagulation, hepatic, cardiovascular,
central nervous system, and renal.” In order to cal-
culate a patient’s SOFA score, it is necessary to obtain
the following laboratory values: bilirubin, creatinine,

Table 1. A Comparison of the SSC and Sepsis-3 Definitions

coagulation studies, and arterial blood gases. How-
ever, while these can reveal organ dysfunction, they
may not accurately reflect the patient’s perfusion sta-
tus. The higher the SOFA score, the greater the pa-
tient’s risk of morbidity and mortality.'* (See The
Sequential Organ Failure Assessment (SOFA) Score.")

The quick SOFA (qSOFA), an abbreviated organ
dysfunction assessment, was introduced in Sepsis-3.'
The qSOFA relies on only three variables: systolic
blood pressure, respiratory rate, and mentation.' In
non-ICU patients, the qSOFA score predicts elevated
risk of death and extended ICU stay, but it is not de-
signed to stand alone as an early warning of sepsis
or to identify which patients should be transferred to
the ICU."** (See The Quick Sequential Organ Fail-
ure Assessment (@SOFA) Score.")

The information imparted by serum lactate levels
can also play an important role in guiding clinical
decision making. A serum lactate level greater than
2 mmol/L suggests hypoperfusion, with higher lac-
tate levels indicating more severe hypoperfusion. Nor-
malization of lactate in patients with elevated lactate

Terminology

SSC Definitions” 3

Sepsis-3 Definitions’

SIRS

Sepsis

Severe Sepsis

Septic Shock

The presence of at least two of the following clinical
criteria:
® Temperature, < 36°C or > 38.3°C
e Heart rate, > 90 bpm
e Respiratory rate, > 20 bpm, or PaCO,, < 32 mmHg
e WBC count, < 4,000 mm? or > 12,000 mm?

The presence of at least two SIRS criteria and known
or suspected infection

¢ Sepsis-induced hypotension

® SBP, < 90 mmHg

® MAP, < 70 mmHg, or an SBP reduction of 40 mmHg
from baseline

e Serum lactate, > 2 mmol/L

e Signs of organ dysfunction (acute oliguria, for
example)

Sepsis-induced hypotension that persists despite ade-
quate fluid resuscitation and requires vasopressors to
support perfusion

Not part of the definition

e Sepsis is a life-threatening organ dysfunction
caused by a dysregulated patient response to
infection.

e |n lay terms, sepsis is a life-threatening condi-
tion that arises when the body’s response to
infection causes injury to itself and its organs.

Not part of the definition

Septic shock is seen in patients with sepsis who
develop underlying circulatory and metabolic
abnormalities resulting in hypotension that require
vasopressors to maintain a MAP of > 65 mmHg and
having a serum lactate level of = 2 mmol/L despite
adequate volume resuscitation, resulting in a higher

risk of mortality.

MAP = mean arterial pressure; PaCO, = partial pressure of arterial carbon dioxide; SBP = systolic blood pressure; Sepsis-3 = Third International Consensus Definitions for
Sepsis and Septic Shock; SIRS = systemic inflammatory response syndrome; SSC = Surviving Sepsis Campaign; WBC = white blood cell.
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The Sequential Organ Failure Assessment (SOFA) Score'

A clinical evaluation of the patient that includes laboratory values (bilirubin, creatinine, coagulation studies,
and arterial blood gases) is needed to calculate a SOFA score. The SOFA score is most commonly used in the
ICU practice setting.
The following are the abnormal physiologic SOFA parameters, each of which receives a score of 2 or
higher:
® PaO;:FiO,, < 300 mmHg
e platelets, < 100 x 10*/mm?
e bilirubin, = 2 mg/dL
e hypotension requiring vasopressor support
e Glasgow Coma Scale score, < 12
e creatinine, = 2 mg/dL, or urine output < 500 mL/day
Physiologic parameters are scored from 0 (normal function) to 4 (organ failure). Each parameter is scored
individually, after which a total score is derived to suggest severity of illness. The higher the cumulative score,
the greater the patient’s risk. A score of 2 or higher in any system indicates an elevated risk of organ dysfunc-
tion, poor outcome, or death.
An online SOFA calculator can be found at www.mdcalc.com/sequential-organ-failure-assessment-sofa-
score.

FiO, = fractional inspired oxygen; PaO, = partial pressure of arterial oxygen.

levels remains a recommendation in the current SSC
guidelines.”® That said, adding serum lactate levels
to the parameters used to determine the gSOFA score
has been found to do little to improve its predictive
validity for mortality."

The advantages of the gSOFA are that it is easy to
use and enables clinicians to identify at-risk patients in
the absence of laboratory values. The gSOFA score is
not a component of the new sepsis definition; rather,
it should alert clinicians to patients in need of further
assessment for organ dysfunction, which may esca-
late care for those with previously unrecognized infec-
tion or possible sepsis." Patients presenting with even
modest organ dysfunction associated with infection
can deteriorate rapidly; this underscores the impor-
tance of early recognition and intervention.'>2*?! Re-
cent commentaries?"* and recommendations from
the SSC? provide examples of how to integrate the
SOFA and qSOFA into the assessment of patients at
risk for sepsis. For a composite clinical example from

our practice, see Assessing Risk of Organ Failure in
Patients with Infection.

SEPSIS BUNDLE CHANGES
In 2017, the new SSC guidelines were published, con-
taining major changes to the sepsis bundles.>* The
new SSC guidelines briefly discuss the Sepsis-3 defini-
tions, but acknowledge that the research informing
the guidelines incorporated the earlier definitions of
sepsis and septic shock that included SIRS." Further-
more, the new SSC guidelines do not include gSOFA
or SOFA as clinical requirements for assessing patients
with suspected sepsis or septic shock, as some studies
suggest additional research is needed to evaluate the
benefits of including these organ assessment tools in
the efforts to identify and treat patients with sepsis
as early as possible.'®

The elements of the new SSC guidelines that
most affect nursing practice focus on the following
actions:

e systolic blood pressure, < 100 mmHg
e respiratory rate, = 22 breaths per minute
® any change in mental status

quick-sofa-score-sepsis.

The Quick Sequential Organ Failure Assessment (qSOFA) Score'!

The following are the abnormal physiologic qSOFA parameters:

Patients are assigned one point for each abnormal parameter. Non-ICU patients with a total score of 2 or
3 are considered at elevated risk for an extended ICU stay or death and should be assessed for evidence of
organ dysfunction using the SOFA. An online gSOFA calculator can be found at www.mdcalc.com/qsofa-
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e early identification of patients with possible infec- @ administration of 1v antibiotics within one hour

tion and sepsis of suspected sepsis or septic shock

e rapid and aggressive fluid resuscitation (at least Readers are encouraged to review the new guide-
30 ml/kg within three hours of sepsis-induced lines—Surviving Sepsis Campaign: International
hypoperfusion) Guidelines for Management of Sepsis and Septic

e frequent hemodynamic reassessment of patient Shock: 2016"—as well as the three- and six-hour
response to fluids SSC bundles. All are available for download on the

Assessing Risk of Organ Failure in Patients with Infection
How to use the SOFA and the qSOFA.

A 69-year-old man presents to the ED, reporting increased pain, redness, and tenderness in the palm of his
left hand near the base of his thumb. He says he sustained a cut of roughly 2 cm from his fishing knife three
days prior, after which he washed the cut in the stream and applied an antibiotic ointment along with over-
the-counter suture strips. He has had general malaise and possibly a low-grade fever for the past two days,
and does not recall when he had his last tetanus shot. He answers questions appropriately, showing no sign
of cognitive dysfunction. His medical history includes hypertension controlled with metoprolol and lisino-
pril, and type 2 diabetes treated with metformin. On admission, his vital signs are as follows:

* BP, 102/58 mmHg

* MAP, 73 mmHg

® HR, 118 beats per minute

® RR, 28 breaths per minute

® SpOy, 92% on room air

e TAT, 100.7°F

The patient is triaged to a lower level of care and taken to a room to have his wound cleaned and re-
dressed. The nurse checks on him 45 minutes later and finds that his face is flushed, he is somewhat con-
fused, and he appears to be anxious. His vital signs are now: BP, 98/50 mmHg; MAP, 66 mmHg; HR, 128
beats per minute; RR, 32 breaths per minute; and TAT, 101.1°F.

The nurse performs a qSOFA and alerts the primary provider that the patient may have sepsis based on
the fact that on admission he had a suspected infection and his qSOFA indicates a RR of > 22 breaths per
minute, giving him a qSOFA score of 1. Shortly after the initial gSOFA, however, his clinical condition deterio-
rated and his qSOFA score increased to 3 (RR, > 22 breaths per minute; systolic BP, < 100 mmHg; and altered
mentation). When a patient’s qSOFA score is 2 or higher, the next steps are to alert the primary provider of
the change in the patient’s condition and to assess the patient for organ dysfunction using the SOFA score.
This patient’s SOFA clinical and laboratory data are as follows:

Physiologic Parameter SOFA Score
* Pa0,:FiOy, 295 mmHg®
e platelets, 180 x 10*/mm?
e bilirubin, 1.1 mg/dL

* MAP, 66 mmHg

e Glasgow Coma Scale score, 14°

- = = o o N

e creatinine, 1.4 mg/dL

The patient’s overall SOFA score is 5, and he has a SOFA score of at least 2 in one system. The results of
this assessment, in addition to the patient’s history and clinical presentation, support the rapid implemen-
tation of the three- and six-hour sepsis bundles, including fluid resuscitation, rapid antibiotic administra-
tion, frequent reassessment, and targeted organ support to prevent further clinical deterioration.

BP = blood pressure; FiO, = fractional inspired oxygen; HR = heart rate; MAP = mean arterial pressure; PaO, = partial pressure of arterial oxygen; qSOFA =
quick Sequential Organ Failure Assessment; RR = respiratory rate; SOFA = Sequential Organ Failure Assessment; SpO, = peripheral capillary oxygen
saturation; TAT = temporal artery temperature.

*Pa0, is 62 mmHg on room air; FiO, is 21%.

°Best eye response, 4; best verbal response, 4; obeys commands, 6.
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SSC website, along with supplemental educational ma-
terials and related editorials (see www.survivingsepsis.
org/Guidelines/Pages/default.aspx).

LIMITATIONS OF THE SEPSIS-3 DEFINITIONS

The new Sepsis-3 definitions are not without contro-
versy. There is debate about whether the exclusion of
SIRS and the inclusion of the new sepsis definitions
will expedite identification of patients with sepsis.? 2%
Bear in mind that the gSOFA score is a predictor of
mortality risk and not a defining characteristic of sep-
sis. It should be used to identify patients who require
further assessment for organ failure."'>'72%2! Clinical
deterioration in patients with a positive gSOFA score
may be due to causes other than sepsis. On the other
hand, in the study used to develop the new Sepsis-3
definitions, more than 75% of the patients with a sus-
pected infection who scored 2 or higher on the gSOFA
also had a positive SOFA score, indicating the pres-
ence of organ dysfunction and suspected sepsis.'!

IMPLICATIONS FOR NURSING PRACTICE

Although the changes in the definitions of sepsis and
septic shock may have little effect on the way nurses
provide care to patients, one argument in their favor
is that the simplification of terms used to describe
suspected sepsis syndrome will expedite intervention.
Encouraging nurses to “think sepsis” when subtle
changes occur in patients with possible infection is
key to early intervention and improved patient out-
comes. While the value of the gSOFA in predicting
risk of sepsis has not yet been well studied, it is a sim-
ple tool that can point to the need for additional fo-
cused assessment and intervention. W

For seven additional continuing nursing educa-
tion activities on the topic of sepsis, go to www.
nursingcenter.com/ce.
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