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Time-Sensitive Therapeutic Interventions at Diagnosis of
Sepsis: Should Guidelines Be Confined to
High-Level Evidence?

Lavi Oud

To the Editor

Sepsis (formerly severe sepsis [1]) is increasingly recognized
as a global health threat and is associated with substantial
morbidity and mortality [2]. Sepsis is currently defined as
life-threatening organ dysfunction due to dysregulated host re-
sponse to infection [1], and is considered a medical emergency
[2,3].

Following the demonstrated outcome benefits of timely
initiation of antimicrobial therapy and circulatory support in a
small randomized sepsis trial [4], the Surviving Sepsis Cam-
paign (SSC), a collaborative initiative by professional socie-
ties, has introduced serially updated guidelines on time-sensi-
tive care bundles for sepsis including, among other elements,
initiation of broad-spectrum antibiotics within 1 h of patient’s
presentation (e.g. time of triage in the Emergency Department)
and initial provision of at least 30 mL/kg of intravenous fluids
in patients with sepsis-induced hypoperfusion (defined as hy-
potension and/or serum lactate level > 4 mmol/L) [3]. Increas-
ing compliance with bundle-based care was associated with
improved patient outcomes [5].

More recently, the SSC has updated its guidelines, intro-
ducing a 1-h bundle where the abovementioned fluid resusci-
tation was also to be initiated within 1 h of presentation [6].
This update brought forth progressively increasing opposition
to the advocated bundled care and, specifically, to both early
antimicrobial therapy [7] and the recommended fluid admin-
istration to all those with sepsis-induced hypoperfusion [8].
The concerns raised about the latter two interventions focused
predominantly on limitations of supporting evidence and risks
of adverse impact of such broad guidance for treatment of a
syndromic condition, with ongoing challenges in its precise
diagnosis.

The specific arguments brought by the opponents of ad-
ministration of timed antimicrobial therapy in patients consid-
ered septic include the following. 1) Even among patients with
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a diagnosis of septic shock, a considerable proportion (11.6%)
was found to have non-infectious etiology after 24 following
ICU admission [9]. 2) An overly broad mandate for admin-
istration of antibiotics will increase antimicrobial resistance,
especially if clinicians will feel pressured to administer anti-
biotics to patients who are not infected [7]. 3) Previous stud-
ies showing increased risk of death with hourly delays in an-
tibiotic therapy were retrospective with expected uncontrolled
confounders [7].

However, other perspectives on the contemporary data
on sepsis care should be considered by clinicians when con-
templating use and initial timing of antibiotics in patients
suspected to be septic. 1) The large number of observational
studies showing increased risk of death with progressive delay
of initial antimicrobial therapy in septic patients [10, 11] do
not represent a therapeutic equipoise and thus a randomized
trial on timing of initial antibiotics in sepsis is unlikely due
to ethical considerations, while early administration of anti-
biotics in severe bacterial and fungal infection is biologically
plausible; thus, it is unlikely that higher level of evidence for
timing of initial antibiotics in suspected sepsis is forthcoming.
2) Although unnecessary, prolonged antimicrobial therapy will
undoubtedly increase development of antimicrobial resistance,
there are no reports demonstrating the association of an em-
piric single initial dose of antibiotics (or that for the first 24
- 48 h) for suspected sepsis or septic shock with increasing an-
timicrobial resistance at institutional or population-level. Cru-
cially, no study to date has demonstrated that the risk of initial
antimicrobial therapy in a patient suspected to have sepsis or
septic shock, but shown later to have no infectious etiology
outweighs the risk of delay of proper antimicrobial therapy in
a patient with suspected sepsis/septic shock, with ultimately
confirmed infection. 3) There are no reports to suggest that
data definitely confirming or excluding an infectious cause in a
patient with suspected sepsis/septic shock can be routinely ex-
pected within 3 - 6 h after initial presentation. It is, moreover,
inconceivable that a clinician will delay initial antimicrobial
therapy for several hours once a patient with new life-threaten-
ing organ dysfunction is suspected to have a potentially treat-
able infectious etiology. Importantly, even in the setting of a
clinical trial of septic shock, with heightened pre-enrollment
scrutiny, a specific site of infection could not be identified in
12.7% of enrolled patients [12] and microbial etiology could
not be demonstrated in 36% [13].

When addressing use of initial weight-based intravenous
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fluid resuscitation in patients considered to have sepsis-in-
duced hypoperfusion, the key objections to the SSC guidance
brought fore are: 1) Lack of data from animal experiments or
clinical trials to support the recommended weight-based fluid
regimen and its uniform use in hypotensive and/or hyperlac-
tatemic patients [8], coupled with studies showing lack of ben-
eficial effect of this part of bundled care [10]. 2) There is con-
sistent evidence of increased mortality among septic patients
with high fluid balance [14, 15]. 3) Only 50% of septic patients
presenting to the Emergency Department are fluid-responsive
(e.g. demonstrating increase in cardiac output or stroke volume
with fluid administration) [16]. 4) Aggressive administration
of intravenous fluids may increase the risk of adverse events
(e.g. respiratory failure), especially among high-risk popula-
tions (e.g. congestive heart failure, chronic renal failure).

Nevertheless, several pragmatic issues must be consid-
ered when appraising the application of the fluid-related SSC
guideline. 1) Both the duration and severity of hypotension are
strongly associated in a graded fashion with increased morbid-
ity and mortality among septic patients [17]. On the other hand,
although no experimental data support the specific weight-
based fluid recommendation, there are similarly no data to
support exclusive or prompt use of vasopressors as initial or
primary intervention in patients with sepsis-induced hypoper-
fusion. 2) The data on the adverse risk of high fluid balance in
critically ill patients were never demonstrated about the initial
weight-based fluid administration per SSC guideline. On the
other hand, a recent population-based performance improve-
ment study of sepsis care demonstrated that improved hospital
mortality with increasing compliance with bundled care was
mediated by increased administration of intravenous fluids in
patients with congestive heart failure and renal failure [18],
the very groups considered at increased risk from the broad
recommendation for initial fluid administration by the SSC. 3)
In a recent multicenter cohort study of sepsis and septic shock,
the lowest adjusted risk of death was observed among those
receiving intravenous fluids within 30 min of sepsis identifica-
tion and with a volume of 20 - 35 mL/kg [19]. 4) Physical ex-
amination is inadequate to accurately determine intravascular
volume [20] or cardiac output (e.g. low, normal, or high) [21].
However, expertise in use of noninvasive tools to determine
fluid responsiveness (e.g. ultrasound) is generally not avail-
able at point-of-care outside the ICU, thus precluding routine
assessment of fluid responsiveness at initial presentation.

In summary, while considerable concerns were raised
about the SSC guideline on the initial time-sensitive antimicro-
bial therapy and fluid administration in patients with suspected
sepsis, no pragmatically safe and data-supported alternatives
have been offered by opponents, although acknowledging that
sepsis is a medical emergency. In addition, no study to date
demonstrated harm from any of the elements of the SSC initial
care bundle.

Thus, until point-of-care diagnostic tools become avail-
able to conclusively confirm or exclude a treatable infection
in patients with suspected sepsis, prompt initiation of targeted
broad-spectrum antibiotics in these patients appears prudent,
while clinicians should continue to carefully appraise new
clinical data confirming or excluding an infectious etiology,
to allow early discontinuation of antibiotics if a non-infectious
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cause of organ dysfunction becomes apparent. Similarly, pend-
ing data from an ongoing study on the relative role of early
fluids vs. vasopressors in sepsis-induced hypotension [22]
and until point-of-care tools to determine fluid-responsiveness
among hemodynamically unstable septic patients become
routinely available, the current fluid recommendation by SSC
appears reasonable to consider, with the exception of patients
with evidence of cardiogenic or hypervolemic pulmonary ede-
ma.
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