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SPECIAL EDITORI.

The Surviving Sepsis Campaign Bundle:

2018 update

Mitchell M. Lews

016 SCCM and FSICM

Introduction

The “sepsis bundle” has been central to the implemen-
tation of the Surviving Sepsis Campaign (SSC) from the
first publication of its evidence-based guidelines in 2004
through subsequent editions [1-6]. Developed separately
from the guidelines publication by the SSC, the bundles
have been the cornerstone of sepsis quality improve-
ment since 2005 [7-11]. As noted when they were intro-
duced, the bundle elements were designed to be updated
as indicated by new evidence and have evolved accord-
ingly. In response to the publication of “Surviving Sepsis
Campaign: International Guidelines for Management of
Sepsis and Septic Shock: 2016” (12, 13], a revised “hour-1
bundle” has been developed and is presented below
1F|g 1.

‘The compelling nature of the evidence in the literature,
which has demonstrated an association between com-
pliance with bundles and improved survival in patients
with sepsis and septic shock, led to the adoption of the
SSC measures by the National Quality Forum (NQF) and
subsequently both by the New York State (NYS) Depart-
ment of Health [14] and the Centers for Medicare and
Medicaid Services (CMS) [15] in the USA for mandated
public reporting. The important relationship between the
bundles and survival was confirmed in a publication from
this NYS initiative [16].

Paramount in the management of patients with sep-
sis is the concept that sepsis is a medical emergency. As
with polytrauma, acute myocardial infarction, and stroke,
early identification and appropriate immediate manage-
ment in the initial hours after development of sepsis
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improves outcomes (7-11, 14, 16-21]. The guidelines
state that these patients need urgent assessment and
treatment, including initial fluid resuscitation while pur-
suing source control, obtaining further laboratory results,
and attaining more precise measurements of hemody-
namic status. A guiding principle is that these complex
patients need a detailed initial assessment and then ongo-
ing re-evaluation of their response to treatment. The ele-
ments of the 2018 bundle, intended to be initiated within
the first hour, are listed in Table 1 and presented in the
following. Consistent with previous iterations of the SSC
sepsis bundles, “time zero” or “time of presentation” is
defined as the time of triage in the emergency depart-
ment or, if referred from another care location, from the
earliest chart annotation consistent with all elements
of sepsis (formerly severe sepsis) or septic shock ascer-
tained through chart review. Because this new bundle is
based on the 2016 Guidelines publication, the guidelines
themselves should be referred to for further discussion
and evidence related to each element and to sepsis man-
agement as a whole

Hour-1bundle

‘The most important change in the revision of the SSC
bundles is that the 3-h and 6-h bundles have been com-
bined into a single “hour-1 bundle” with the explicit
intention of beginning resuscitation and management
immediately. We believe this reflects the clinical reality
at the bedside of these seriously ill patients with sepsis
and septic shock—that clinicians begin treatment imme-
diately, especially in patients with hypotension, rather
than waiting or extending resuscitation measures over a
longer period. More than 1 h may be required for resusci-
tation to be completed, but initiation of resuscitation and
treatment, such as obtaining blood for measuring lactate
and blood cultures, administration of fluids and antibiot-
ics, and in the case of life-threatening hypotension, ini-
tiation of vasopressor therapy, are all begun immediately.
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Pathophysiology, echocardiographic @
evaluation, biomarker findings, and

prognostic implications of septic

cardiomyopathy: a review of the literature

Robert R. Ehrman'”, Ashley N. SuJ\iyan", Mark J. Favot', Robert L. Sherwin', Christian A. Reynolds?,
Aiden Abidov* and Phillip D. Levy®

Abstract

Background: Sepsis is a common condition encountered by emergency and critical care physicians, with significant
costs, both economic and human. Myocardial dysfunction in sepsis is a well-recognized but poorly understood
phenomenon. There is an extensive body of literature on this subject, yet results are conflicting and no objective
definition of septic cardiomyopathy exists, representing a critical knowledge gap.

Objectives: In this article, we review the pathophysiology of septic cardiomyopathy, covering the effects of key
inflammatory mediators on both the heart and the peripheral vasculature, highlighting the interconnectedness of
these two systems. We focus on the extant literature on echocardiographic and laboratory assessment of the
heart in sepsis, highlighting gaps therein and suggesting avenues for future research. Implications for treatment
are briefly discussed.

Conclusions: As a result of conflicting data, echocardiographic measures of left ventricular (systolic or diastolic)
or right ventricular function cannot currently provide reliable prognostic information in patients with sepsis.
Natriuretic peptides and cardiac troponins are of similarly unclear utility. Heterogeneous classification of illness,
treatment variability, and lack of formal diagnostic criteria for septic cardiomyopathy contribute to the conflicting
results. Development of formal diagnostic criteria, and use thereof in future studies, may help elucidate the link
between cardiac performance and outcomes in patients with sepsis.

Keywords: Echocardiography, Sepsis, Troponin, B-type natriuretic peptide, Ultrasound

Background

Septic cardiomyopathy (SC) is often diagnosed when
some acute perturbation in cardiac function exists in the
setting of sepsis. At present, no formalized or consensus
definition of SC exists, representing a critical knowledge
gap. Complexity of the cardiovascular system, myriad
methods of assessment, and variations in the pre-septic
state of the heart make elucidation of a cause-and-effect
relationship difficult.

* Correspondence: rehrman@med.w edu

'Department of Emergency Med e State University School of
Medicine, Detroit Medical Center/Sinai-Grace Hospital, 4201 St. Antoine, Suite
3R, Detroit, MI 48201, USA

Full list of author information is available at the end of the article
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SC has been recognized for 40 years [1, 2] and may be
present in up to 44% of patients [3, 4], but it remains
incompletely understood. While results are varied, some
studies suggest that mortality is two to three times greater
when SC is present [5, 6]. Understanding how the heart
behaves is critical when making treatment decisions for
septic patients. For example, aggressive fluid resuscitation
has been integral in the treatment of sepsis for nearly two
decades, but recent literature suggests that excessive fluid
resuscitation is deleterious in some patients [7, 8]. Varia-
tions in myocardial performance could explain, at least in
part, these observed differences.

Early studies utilized invasive assessment methods or
radionuclide imaging [4, 9]; while providing a plethora

P D

A

Fig. 1 Pathophysiology of septic myocardial dysfunction. IL interleukin, iNOS induced nitric oxide synthase, PMN polymorphonuclear cell, TNF tumor
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Mortality in Patients With a Left
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Figure 2. Kaplan-Meier Survival curves corresponding to each preoperative TVAD score stratum and INTERMACS profile among
overall patients (n=59, A), patients with extracorporeal VAD (n=49, B), and patients with implantable VAD (n=10, C). *By log-rank
test. Low-risk stratum, score 0-8; intermediate-risk stratum, score 9-17; high-risk stratum, score 18-26. INTERMACS, Interagency
Registry for Mechanically Assisted Circulatory Support; TVAD, TODAI VAD score; VAD, ventricular assist device.
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FIGURE 1 Comparison of MCS Devices
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FIGURE 2 Comparison of MCS Devices and Their Impact on Cardiac Flow
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