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Summary

Sepsis is thought to affect over 30 million individuals all over the world annually, and puts at risk of death some six million
of these people. The incidence of sepsis throughout the world had been reported to be 22 to 240 cases per 100,000
persons using the old sepsis definition. In February 2016, the Sepsis-3 definitions drastically changed the paradigm for
sepsis. This 2020 Clinical Practice Guideline (CPG) adopted the new definitions and the latest evidence on sepsis and septic
shock to (1) establish the definition and clinical criteria to be used in the Philippines, (2) present evidence-based
recommendations with regard to screening, diagnosis, treatment, and prognostication of sepsis and septic shock in
immunocompetent adults, and (3) aimed to reduce practice variability among healthcare practitioners and improve clinical
outcomes in patients with sepsis and septic shock. The preparation of the guideline was spearheaded by the Steering
Committee who selected the members of the multidisciplinary Technical Working Group (TWG) and the Consensus Panel.
The TWG, composed of experts across various fields and specialties, conducted a comprehensive review of evidence
relevant to each guideline question. The Consensus Panel consisted of different stakeholders who voted for the
recommendations. The GRADE (Grades of Recommendation, Assessment, Development and Evaluation) Approach was
used to determine the quality of evidence and guide the strength of recommendations. Publication of this CPG is part of
the dissemination process, which will be followed later on by monitoring and updating.
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Introduction

This Clinical Practice Guideline is intended for the use of
practicing clinicians in the Philippines who are involved
in the care of adult patients with sepsis and septic shock.
This document may be used by government and private
practicing physicians, as well as trainors and trainees with
respect to medical education, training, and mentoring.

This Philippine CPG for Sepsis and Septic Shock was
developed because of (1) the significant burden of
disease, (2) the confusion over the definitions, (3) the
significant variability in clinical practice, (4) the availability
of new evidence, and (5) the feasibility issues concerning
cost, availability, and access to resources in the
Philippines.

The Third International Consensus definitions drastically
changed the paradigm for sepsis with its publication in
February 2016.' It now defines “sepsis” as a life-
threatening organ dysfunction caused by a dysregulated
host response to infection. In this new definition, sepsis is
now upgraded to what we previously knew as “severe
sepsis.” The updates were appreciated but certain
quarters raised concerns about validity and applicability,
leading to incomplete uptake of the definitions.

In recent years, there has been rapid turnover of
evidence for sepsis which called for thorough review for
validity and applicability in our setting. It is not only
important that old and new evidence be considered, but
cost, availability and access to resources in different
settings as well. With the advent of the Universal Health
Care Law, it is important to establish local guidelines that
would set the standard of sepsis care in the Philippines.

This Clinical Practice Guideline aims (1) to establish the
definition and clinical criteria to be used in diagnosing
sepsis and septic shock in the Philippines, (2) to present
evidence-based recommendations with regard to
screening, diagnosis, treatment, and prognostication of
sepsis and septic shock inimmunocompetent adults, and
(3) to reduce practice variability among healthcare
practitioners and improve clinical outcomes in patients
with sepsis and septic shock. The guideline will only
cover sepsis in non-pregnant, immunocompetent adults.

Methodology

The Steering Committee examined the existing
guidelines, identified problems which should be
addressed in the current guidelines, projected the
required budget and looked for funding sources, and
selected the members of the Technical Working Group
(TWG) and the Consensus Panel. The TWG assisted the
Steering Committee in the formulation of the guideline
questions structured in PICO format (population,
intervention, control, and outcome. The TWG divided the
questions and independent and comprehensive
literature searches were performed. The GRADE (Grades
of Recommendation, Assessment, Development and
Evaluation) Framework/Approach? was used to
determine the quality of evidence. The TWG prepared
the evidence summaries that were presented to the
Steering Committee and the Consensus Panel for

finalization of the recommendations. The Consensus
Panel voted on each recommendation and the strength
of recommendations, taking into consideration (1) the
quality of the evidence, (2) the value of the outcome, (3)
the balance between benefit and harm, and (4) the cost
and resource availability. Consensus required at least
75% of votes. If consensus was not reached, voters were
allowed to share their perspective and provide feedback
for a chance to revise the statement or ask for
clarification. The voting process was repeated until a
maximum of three rounds, at which unresolved questions
were deliberated via Modified Delphi Technique.
Publication of this CPG is part of the dissemination
process, which will be followed later on by monitoring
and updating. The development of this guideline was
funded by the Philippine Department of Health (DOH)
and the Philippine Society for Microbiology and
Infectious Diseases (PSMID).

Summary of Recommendations

The full comprehensive manuscript of the CPG consists
of 162 pages and can be accessed at the website of the
Philippine Society for Microbiology and Infectious
Diseases (PSMID).3

SEPSIS DEFINITION AND CRITERIA FOR DIAGNOSIS

Question 1 Should we use the Sepsis-3 definition over
the old sepsis definition?

We recommend adoption of the Sepsis-3 definition of
sepsis ("life-threatening organ dysfunction caused by
a dysregulated host response to infection") (strong
recommendation, moderate quality of evidence).

The 2016 Sepsis-3 consensus revised the definition of
sepsis making it equivalent to the severe sepsis of old.
The new definition makes the condition more specific, as
it removes those infections that are not life-threatening
and present with at least two SIRS criteria, which could
actually be just a normal host response to infection.!

Question 2 Should we use the quick Sequential Organ
Failure Assessment (qSOFA) over the
Systemic Inflammatory Response
Syndrome (SIRS) as clinical criteria to
identity patients with sepsis?

We recommend that qSOFA-based clinical criteria (at
least two criteria in a patient suspected/proven
infection) be used to identify patients with sepsis
(strong  recommendation,  moderate  quality
evidence).

We recommend that those with at least two (2) SIRS
criteria plus suspected/proven infection but not
meeting qSOFA>2, be observed for progression to
sepsis (strong recommendation, moderate quality
evidence).

Foreign and local studies consistently demonstrated
higher sensitivity of SIRS, but better specificity of gSOFA
in terms of (1) predicting mortality, (2) predicting organ
dysfunction, and (3) diagnosing sepsis.*'® The use of
gSOFA appears to be attractive in terms of diagnosing
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true, life-threatening infections, but the sensitivity of SIRS
is difficult to ignore, given the fact that clinicians would
not want to miss even a small number of cases at high risk
of mortality.

To reconcile this, gSOFA and SIRS were included in the
clinical algorithm for the diagnosis of patients suspected
of sepsis. (Figure 7)The panel agreed to recommend the
more specific gSOFA criteria to diagnose sepsis. But in
recognition of SIRS' higher sensitivity, those with <2
gSOFA score should still be evaluated using the SIRS
criteria. Patients who satisfy at least two SIRS criteria (but
have gSOFA <2), should be monitored for progression to
sepsis.

Question 3 Should the Sequential Organ Failure
Assessment (SOFA) scoring-based clinical
criteria be used instead of SIRS-based
criteria in the diagnosis of sepsis in the
Intensive Care Unit (ICU)?

We recommend the use of SOFA scoring-based
clinical criteria instead of SIRS-based criteria in
diagnosing sepsis in the ICU (strong
recommendation, high quality of evidence).

Multiple studies demonstrated why SOFA scoring is
preferred over qSOFA in the identification of sepsis
inside the ICU.*7. 7718 Both qSOFA and SIRS can be used
while waiting for the test results necessary to finalize the
SOFA score. However, when used in this setting, the
limitations of gSOFA and/or SIRS should be taken into
consideration. Figure 7 shows the clinical algorithm for
the identification of patients with sepsis incorporating the
use of the different clinical criteria discussed.

Sepsis and Septic Shock

Question 4  Should we use the Sepsis-3 definition and
clinical criteria to diagnose patients with
septic shock?

We recommend the adoption of the Sepsis-3
definition of septic shock - "a subset of sepsis with
underlying circulatory, cellular and metabolic
abnormalities that are profound enough to
substantially increase mortality than sepsis alone"
(strong recommendation, moderate quality of
evidence).

When serum lactate is available, we recommend that
the Sepsis-3 clinical criteria of (1) hypotension
requiring vasopressor to maintain MAP > 65mmHg,
and (2) a serum lactate level >2mmol/L (18mg/dl)
after adequate fluid resuscitation be used to identify
patients with septic shock (strong recommendation,
moderate quality of evidence)

Remark: A high lactate level further stratifies septic
patients at higher risk of mortality.

When serum lactate is not available, we recommend
that the previous clinical criteria of (1) hypotension
that does not improve after adequate fluid
resuscitation, and (2) needing vasopressor to
maintain MAP of >65mmHg, be used at the minimum
to identify patients with septic shock (strong
recommendation, moderate quality of evidence).

In Sepsis-3, the task force agreed that septic shock is not
cardiovascular dysfunction alone, and recognized the
importance of cellular abnormalities. The clinical criteria
for septic shock combined hypotension and
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Figure 2. Initial Management of Patients with Sepsis and Identification of Patients with Sepsis

hyperlactatemia, representing both cardiovascular
compromise and cellular dysfunction, since both have
been uniformly associated with a significantly higher risk
of mortality and organ dysfunction. Current evidence
strongly supports the inclusion of hyperlactatemia, hence
the adoption of the Sepsis-3 criteria for diagnosis of
septic shock.'?2!

However, the panel recognizes the potential limitation in
terms of availability, accessibility and cost of serum
lactate testing. Thus, the old criteria were recommended
at a minimum for diagnosis of septic shock - though at
the expense of lower prognostic accuracy. Figure 2
shows the clinical algorithm for the identification of
patients with sepsis-induced hypoperfusion based on
serum lactate level, while Figure 3shows the algorithm in
the diagnosis and initial management of septic shock.

DIAGNOSTIC TESTS

Question 5 Should we routinely request blood cultures
from patients suspected with sepsis or
septic shock?

Blood cultures should be obtained before
administering antibiotics to patients suspected of
sepsis or septic shock, if doing so will not result in
substantial delay in the initiation of antibiotics (strong
recommendation, low quality of evidence).

Note: Antibiotics should be administered within an hour
of sepsis recognition. The reader is directed to Question
27 for further information.

Blood cultures should be complemented by
appropriate cultures taken from the suspected focus

Vol 60 No. 2

of infection (strong recommendation, low quality of
evidence).

Despite the limitations of blood culture, it has been
consistently recommended in various sepsis clinical
practice guidelines such as the Surviving Sepsis
Campaign and the Japanese Clinical Practice Guidelines
for the Management of Sepsis and Septic Shock.?22®
Blood cultures do not only allow proper identification of
the causative microorganism and targeted antimicrobial
therapy but also support de-escalation of antibiotics to
prevent  unnecessary use of broad-spectrum
antimicrobials. De-escalation is associated with less risk
of developing resistant microorganisms, fewer antibiotic-
related side effects, and lower costs.

The addition of specimen for culture from other potential
sites of infection increased the sensitivity of the test to
68%.2% Positivity rate was also higher with paired blood
culture compared to single blood culture.?> Unless there
is clinically apparent focus of infection, culture from other
sites apart from the suspected site(s) of infection should
be discouraged as it could lead to inappropriate use of
antibiotics.

Question 6 Should we use procalcitonin to diagnose
adult patients with sepsis?

When there is uncertainty, procalcitonin may be used
as an adjunct to support the diagnosis of sepsis in
adults (weak recommendation, low quality of
evidence).

Note: Procalcitonin does not reliably rule out sepsis and
should not be used solely to decide whether or not to
start antibiotics.
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Figure 3. Initial Management of Patients with Sepsis-induced hypoperfusion and Identification of Patients with Septic Shock

A meta-analysis by Kondo and colleagues that included
1,377 patients showed moderate sensitivity (0.80, 95%Cl
0.75, 0.84) and specificity (0.75, 95% Cl 0.67, 0.81) of
procalcitonin (PCT) in diagnosing patients with sepsis
and septic shock.? Significant heterogeneity was
observed across studies (Sn 12=81.72, Sp 1?°=87.13), and
this was attributed to differences in the PCT cutoff values
and the prevalence of sepsis.

Although the panel agreed to the adjunctive use of
procalcitonin for patients whose diagnosis is uncertain,
we would like to emphasize that PCT is not essential for
sepsis diagnosis.

FLUID THERAPY

Question 7 In patients with sepsis or septic shock, should
we use crystalloids for initial  fluid
resuscitation versus colloid solutions?

We recommend the use of crystalloids for initial fluid
resuscitation of patients with sepsis or septic shock
(strong recommendation, moderate quality of
evidence).

We recommend against the use of
hydroxyethylstarch (HES) for fluid resuscitation due
to safety concerns (strong recommendation, high
quality of evidence).

Current evidence show that crystalloids have the highest
benefit-to-risk ratio among intravenous fluids for patients
with sepsis or septic shock. Results showed no difference
in mortality but lower risk for renal replacement therapy
in favor of crystalloids over colloid solutions. Further
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analysis of colloids showed that this risk was associated
with the use of hydroxyethyl starch (HES).?-28 The latter
was also associated with greater risk of acute kidney
injury (RR 1.24, 95% Cl 1.13 to 1.36) and renal
replacement therapy.??

Question 8 In patients with sepsis or septic shock, should
we use balanced crystalloids for initial fluid
resuscitation versus normal saline solution?

We recommend the use of either balanced
crystalloids or normal saline solution for initial
resuscitation of patients with sepsis or septic shock
(strong recommendation, moderate quality of
evidence).

Studies showed marginal 30-day mortality benefit with
the use of balanced crystalloids compared to saline
solution among patients with sepsis (OR 0.74, 95%Cl:
0.59, 0.93),%° but no difference in the 90-day mortality
(OR 0.98, 95%Cl: 0.28, 3.42).3' There was a trend toward
benefit in terms of prevention of renal replacement
therapy (OR 0.71, 95%Cl: 0.48, 1.0) and acute kidney
injury (OR 0.82, 95%: 0.66, 1.01) in favor of balanced
crystalloids versus normal saline solution.

However, as we wait for the results of three trials, the
consensus panel deems reasonable that either balanced
crystalloids or normal saline solution be used for initial
fluid resuscitation in patients with sepsis or septic shock.

Vol 60 No. 2
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Question 9 In patients with sepsis or septic shock,
should we use crystalloids supplemented
with albumin for initial fluid resuscitation
versus crystalloids alone?

Addition of albumin to crystalloids may be
considered in septic shock patients who are
unresponsive to standard volume and vasopressor
therapy or if with other indications (weak
recommendation, moderate quality of evidence).

Two meta-analyses showed a trend towards survival with
the addition of albumin to crystalloids in patients with
sepsis or septic shock. Use of hyperoncotic (20%)
albumin solution resulted to lower mortality among
septic shock patients (OR 0.88, 95%Cl 0.79, 0.99).3233
With regard to adverse events, a meta-analysis found no
increased risk for renal replacement therapy (RRT) with
the use of albumin compared to crystalloids.34

At the moment, given the significant cost of albumin, we
suggest that its use be considered only in septic shock
patients who present with indications for its use and are
unresponsive to standard volume therapy.

Question 10 In patients with sepsis or septic shock,
should we initiate fluid resuscitation within
an hour of sepsis recognition?

We recommend that fluid resuscitation be initiated
immediately upon the recognition of sepsis or septic
shock (strong recommendation, moderate quality of
evidence).

Best evidence came from a large prospective cohort
study that included 11,182 adult patients with sepsis and
septic shock. Fluid resuscitation initiated within 30
minutes was associated with reduced odds of mortality
(OR 0.76, 95%Cl 0.69, 0.84), decreased need for
mechanical ventilation (OR 0.62, 95%CI 0.57, 0.68), lower
need for vasopressor therapy (OR 0.77, 95%Cl 0.71,
0.85), decreased refractory hypotension (OR 0.77, 95%ClI
0.69, 0.87), and decreased ICU admission (OR 0.76,
95%Cl 0.70, 0.82). When assessed as a continuous
variable, time to crystalloid initiation was associated with
1.09 times greater odds of mortality (?95%Cl 1.03, 1.16)
per hour of delay.?

Question 11 In patients with sepsis or septic shock,
should we give 30mli/kg intravenous fluid
bolus for initial fluid resuscitation?

We suggest initial resuscitation of 30ml/kg of
intravenous fluids to patients with sepsis-induced
hypoperfusion (conditional recommendation, low
quality of evidence).

Remarks: Patients with sepsis-induced hypoperfusion
include those who are hypotensive or have lactate levels
of >4mmol/L.

The SSC recommendation of 30ml/kg intravenous fluid
bolus for initial resuscitation was adopted in our
recommendation in recognition of its established
precedence, in the context of the sepsis bundle, and in
improving mortality among patients with sepsis and
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septic shock.?23537 Notwithstanding this, the absence of
high- or even moderate-quality evidence supporting this
fluid volume acknowledges the clinician’s judgment and
decision of the risk and benefit per individual patient.
Figure 3shows the clinical algorithm for the identification
and initial fluid management of patients with sepsis-
induced hypoperfusion incorporating the 30ml/kg
intravenous bolus of crystalloid.

Question 12 In patients with sepsis or septic shock,
should we limit the volume of intravenous
fluids?

We suggest not exceeding five (5) liters of total
intravenous fluid volume in the first 24 hours of
resuscitation (conditional recommendation,
moderate quality evidence).

Remark: Further fluid administration should be guided
by hemodynamic targets, lactate levels, and repeated
assessments of fluid responsiveness (7able ).
Nonetheless, other measures to improve targets should
be sought if total fluid volumes approach five (5) liters
given the incremental increase in mortality associated
per liter of fluid beyond five (5).

This recommendation is in consideration of the harm
associated with overyhydration3® especially in patients
who are mechanically ventilated. Clinicians should be
guided by repeated assessment of fluid responsiveness
before additional fluids are administered. Early
vasopressor therapy should be considered for fluid
unresponsive patients.

Question 13 In patients with sepsis or septic shock,
should deresuscitation be performed after
hemodlynamic stabilization?

We recommend deresuscitation by preventing
positive cumulative fluid balance after stabilization of
patients with sepsis or septic shock (strong
recommendation, moderate quality evidence).

Remarks: Fluid administration to improve end-organ
perfusion is still recommended using hemodynamic
targets. Limiting fluid administration to prevent positive
fluid balance and attempting to achieve negative fluid
balance once the patient is stabilized prevents adverse
events and improves patient outcomes.

In a meta-analysis that included 2,051 patients with acute
respiratory distress syndrome (ARDS), sepsis and SIRS in
the post-resuscitation phase of critical illness, a trend
toward lower mortality (OR 0.86, 95%Cl 0.62, 1.17) and
renal replacement therapy (OR 0.88, 95%Cl 0.64, 1.22)
was observed with conservative and deresuscitative fluid
strategy.®® Conservative and deresuscitative strategy
also resulted to greater ventilator-free days (mean
difference [MD] 1.82 days higher, 95%CI 0.53 to 3.1 days
higher), shorter ICU stay (MD 1.88 days lower , 95%Cl
0.12 to 3.64 lower), and better post-ICU cognitive
function (MD 10.71 points higher, 95%Cl 5.22 to 16.22
point higher QLQ-C30 cognitive domain).
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Table |. Methods to predict fluid responsiveness*®#!

Sepsis and Septic Shock

Method Variable Threshold Main limitations
Stroke volume variation o Cannot be used in case of spontaneous breathing, cardiac
Stroke volume 12% ) . :
(SWV) arrhythmias, low tidal volume/lung compliance
Pulse pressure variation o Cannot be used in case of spontaneous breathing, cardiac
Pulse pressure 12% : X )
(PPV) arrhythmias, low tidal volume/lung compliance
) L Stroke volume 15%
(P;f;;ve leg raising Pulse contour 15% Requires a direct measurement of cardiac output
aortic blood flow 15%
Lo SVWV, PPV 2% . . . ) .
Mini fluid challenge subaortic velocity time index 10% Requires a precise technique for measuring cardiac output
End-expiratory occlusion | PPV, change in cardiac index 5% Cannot be used in nonintubated patients and patients who
test (EOQOT) subaortic velocity time index 5% cannot tolerate a 15-sec respiratory hold
0
Tidal volume challenge E\P/\\; 5202 Requires a precise technique for measuring cardiac output

. Passive leg raise: From a semi-recumbent position the patient is placed to supine position and the lower limbs are elevated to 45 degrees
for 2 minutes to mobilize blood from the lower extremities in order to create sufficient venous return to increase preload. Measurements of

CO are taken at baseline and after PLR.

e  Minifluid challenge is performed by rapid infusion of 100ml intravenous fluid with measurements of CO before and after infusion.
. In end expiratory occlusion test, a 15 second end expiratory occlusion is applied among ventilated patients and cardiac output measured

before and at the last 5 seconds of the test.

e  Tidal volume challenge involves increasing the tidal volume from 6 ml/kg to 8 ml/kg (of predicted body weight) for one minute accompanied

by measurements of CO before and after.

Question 14 In patients with sepsis and septic shock,
should we use dynamic parameters versus
static ~ parameters to  predict  fluid
responsiveness?

Following initial fluid resuscitation, we suggest
assessment of fluid responsiveness using dynamic
variables over static variables before administration
of additional fluids (weak recommendation,
moderate quality of evidence).

We suggest against the use of central venous
pressure (CVP) to assess fluid responsiveness
(conditional recommendation, moderate quality of
evidence).

We recommend the use of non-invasive cardiac
output monitor such as ultrasound or echocardiogram
coupled with passive leg raise for assessing fluid
responsiveness whenever possible (weak
recommendation, moderate quality of evidence).

We recommend an individualized approach to the
integration of various modalities and maneuvers to
assess fluid responsiveness (best practice statement).

The use of dynamic variables for assessing fluid
responsiveness involve maneuvers that increase preload,
interpreted with concomitantly-measured variations in
cardiac output. Each maneuver has its limitations and
may be more applicable to certain patients than others.
Therefore, an individualized approach to the integration
of modalities and maneuvers to assess fluid
responsiveness is recommended to guide fluid
resuscitation in patients with sepsis. Current
recommendations were similar to the Surviving Sepsis
Campaign published in 2016.22 We provided a clinical
algorithm (Figure 4) to guide clinicians on the
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techniques, modalities and threshold used in assessing
fluid responsiveness.40-42

VASOACTIVE AGENTS

Question 15 In patients with septic shock requiring
Vasopressors, should we use
norepinephrine over other agents?

We recommend norepinephrine as a first-line agent
in septic shock requiring vasopressors (strong
recommendation, high quality of evidence).

The highest quality of evidence is given by the systematic
review done by Avni and colleagues which reviewed 32
studies, including 14 randomized controlled trials
involving 3544 patients.*”® Results showed a relative risk
of 0.89 (95% CI1 0.81-0.98) corresponding to an absolute
risk reduction of 11% and a number-needed-to-treat
(NNT) of nine (9) to prevent one mortality. This supports
an early report by Vasu et al., where authors reviewed six
randomized controlled trials involving 2043 participants.
They compared norepinephrine with dopamine as first
line agent in septic shock unresponsive to initial fluid
resuscitation. The study reported a pooled relative risk
of 0.91 (95% Cl 0.83-0.99), with benefit favoring
norepinephrine.#

Question 16. In patients with septic shock requiring a
second vasopressor, which agent should
be added to norepinephrine?

We recommend the use of vasopressin (titrated up to
0.03 U/min) as the second vasopressor of choice on
top of norepinephrine in patients with septic shock,
with the intent of raising mean arterial pressure to

target or decreasing norepinephrine dosage
(conditional recommendation, low quality of
evidence).
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There is a lack of evidence to support the use of an add-
on vasopressor to norepinephrine with respect to
mortality benefit. In real world practice, the decision to
add a second vasopressor to norepinephrine for adult
patients with septic shock will have to depend on
mechanistic evidence in the absence of established
mortality benefit based on clinical trials. Despite lack of
mortality benefit, the potential of add-on vasopressin to
improve mean arterial pressure and reduce
norepinephrine requirement still makes it a viable option
in selected clinical situations, taking into consideration its
availability and accessibility in the local setting.

Question 17 In patients with septic shock and persistent
hypopertusion, should we use
dobutamine?

We suggest using dobutamine in patients with persistent
hypoperfusion and low cardiac index despite adequate
fluid administration and the use of vasopressors (weak
recommendation, low quality of evidence).

Current evidence supporting the use of dobutamine in
septic shock was mainly physiologic in nature
characterized by improved hemodynamics and perfusion
indices. Importantly, inotropic therapy in septic shock is
aimed at increasing oxygen delivery and improved tissue
perfusion. In this case, dobutamine is considered as the
inotrope-of-choice for patients with measured low
cardiac index despite optimal left ventricular filling
pressure and adequate mean arterial pressure.®® A
randomized controlled trial comparing dobutamine and
epinephrine as add-on agent among patients with septic
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¥
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shock and myocardial dysfunction showed that the 28-
day mortality was similar between treatment groups but
resulted in significantly better arterial pH and lower
serum lactate compared to epinephrine.*®

HEMODYNAMIC MONITORING

Question 18 In patients with septic shock requiring
vasopressors, should we target a mean
arterial pressure (MAF) of at least 65mmHg
versus higher MAP?

We recommend a target MAP of at least 65 mmHg in
patients with septic shock (strong recommendation,
moderate quality of evidence).

We suggest targeting a higher MAP of 75mmHg to
85mmHg for patients with septic shock and
preexisting hypertension (weak recommendation,
low quality of evidence).

Asfar et al. showed that targeting a MAP of 80 to 85
mmHg, as compared to 65 to 70 mmHg, in patients with
shock undergoing resuscitation, did not result in
significant differences in mortality at either 28 or 90
days.#” However, targeting higher blood pressure may
increase mortality in patients who have been treated with
vasopressors for more than six hours.*8

Cecconi et al. suggest a higher MAP in septic patients
with history of hypertension and in patients who show
clinical improvement with higher blood pressure.®” A
cohort study by Lee and colleagues in 2019 showed that
in patients with previously known high blood pressure
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trends, targeting a MAP of 75-85mmHg improved
survival, however, the mortality risk starts to increase at
MAP >85mmHg.5°

Question 19 Should we aim for normalization of lactate
levels during resuscitation of patients with
sepsis?

We suggest the use of lactate as guide to
hemodynamic resuscitation, with the goal of
normalizing serum lactate levels (weak
recommendation, moderate quality of evidence).

However, persistent hyperlactatemia may be related to
causes other than tissue hypoperfusion.®® Moreover,
lactate kinetics is relatively slow even in survivors,>>° and
measurements of lactate levels are not universally
available, especially in resource-poor areas. Despite this,
lactate-guided therapy (LGT) is recommended since high
lactate levels among septic patients are associated with
higher risk of organ failure and mortality.>!

Question 20 Can we use base excess (as surrogate) to
diagnose hyperlactatemia?

An initial base excess value < (-3) is moderately
predictive of hyperlactatemia (>4mmol/L), and
should prompt immediate fluid resuscitation (weak
recommendation, low quality of evidence).

Montassier and colleagues showed that base excess
levels may predict elevated lactate levels among septic
patients in the emergency department.®® This suggests
the availability of a quick marker in assessing the severity
of hypoperfusion.

Question 21 Should we use base excess to monitor fluid
resuscitation?

Base excess may be used to monitor fluid
resuscitation by targeting an improvement or
increase from baseline (weak recommendation, low
quality of evidence).

Single center studies have showed that targeting
improvement in  base excess from baseline
measurements revealed lower mortality rates compared
to septic patients who were noted to have further
decreases in base excess levels.5*58

Question 22 In patients with sepsis or septic shock,
should low veno-arterial CO. gap be used
as a goal for resuscitation?

We suggest using venoarterial carbon dioxide gap as
adjunct to serum lactate to monitor response to fluid
resuscitation (weak recommendation, low quality of
evidence).

Remarks: In order to measure venoarterial carbon
dioxide gap, arterial and central venous blood gas
samples should be taken. We do not recommend
insertion of central venous catheters for the sole purpose
of obtaining central venous blood gas.

Studies have consistently proposed that a low CO2 gap
was associated with a higher cardiac index, and a lower
lactate level. They have noted that patients with lower
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CO2 gap levels - less than or equal to 6 mmHg had higher
survival rates compared to those with higher CO2 gap
levels.57-¢1

Question 23 In patients with sepsis or septic shock,
should we use a pulmonary artery catheter
(PAC)?

The routine use of a pulmonary artery catheter alone
for hemodynamic monitoring in patients with sepsis
and septic shock is not recommended (strong
recommendation, moderate quality of evidence).

The use of a pulmonary artery catheter may be
reserved for the management of severe multifactorial
shock conditions, and to be used with other
hemodynamic  monitoring parameters (weak
recommendation, low quality of evidence).

Due to numerous large trials that have shown lack of
mortality benefit with the use of the PA catheter, its
indications for use have been put to question. A meta-
analysis comparing the use versus non-use of a PA
catheter among ICU patients revealed that there was no
significant difference in mortality between the group
managed with a PA catheter versus the group without PA
catheter use.?? 263 As a result, the general use of PA
catheter declined and no longer routinely
recommended.

ANTIMICROBIAL THERAPY

Question 24 In patients with sepsis or septic shock,
should we use empiric broad-spectrum
antibiotic(s)?

We recommend broad-spectrum antimicrobial
therapy targeted to the site of infection based on
existing recommendations (strong recommendation,
moderate quality of evidence).

Remark: The reader is directed to Question 25 and the
accompanying table for the updated recommendations
for empiric antimicrobial therapy for the most common
infections.

The systematic review and meta-analysis of Paul et al.%
provides the most robust evidence in favor of giving
broad-spectrum antimicrobials at the onset of treatment
for sepsis or septic shock. The adjusted multivariable
analysis of risk factors done showed a two-fold increase
in 30-day all-cause mortality when inappropriate empiric
therapy was given, compared to appropriate empiric
therapy (OR 2.05, 95% Cl1 1.69-2.49, p<0.001). Among all
clinical variables, only septic shock resulted in higher
ORs. Similarly, the one by Marquet et al.®® investigated
the outcomes of inappropriate empiric antibiotics on
hospital mortality, reviewing studies published between
2004 to 2014. It included the study by Kumar et al.,%
perhaps the largest single study on outcomes of
inappropriate empiric antibiotics in septic shock patients
that demonstrated a 5-fold reduction in survival of
patients who received inappropriate empiric antibiotics).
Certainly, knowledge of the most common pathogens
associated with the suspected infection site plays the
greatest role in determining the best empiric regimen,
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while also considering whether the infection is
community-acquired or nosocomial, with shock or not,
device-related or not, while considering patient age and
other patient-related factors. Knowledge of local
antimicrobial susceptibility rates and probability of
multidrug-resistant organisms are also important.

Question 25 In patients with sepsis or septic shock,
should we use empiric combination
antimicrobial therapy versus
monotherapy?

Among adults with septic shock, empiric combination
therapy (i.e. the use of two antibiotics from different
mechanistic classes) is suggested over monotherapy
(weak recommendation, low quality of evidence).

The conflicting results on the benefits of combination
therapy in sepsis might be explained by the
heterogeneous nature and structural bias of the different
studies. There is also variation in the site and severity of
infection and antibiotic treatment. It is important to note
at this point that most randomized studies are designed
to assess noninferiority. Also, these studies often do not
compare the same antibiotic in monotherapy and in
combination with a second agent. Thus, synergy is
difficult to assess rigorously in many individual studies.®*
¢ The decision to give empiric combination antibiotic
therapy or monotherapy should be individualized and
based on the suspected site of infection, disease severity,
likely pathogen, renal function, and local/institutional
microbiological and resistance patterns.*?70

Question 26 In patients with sepsis or septic shock,
should we empirically start antibiotics for
methicillin-resistant Staphylococcus aureus
(MRSA)?

We recommend empiric MRSA coverage on septic
shock patients who have invasive vascular catheters,
previous intravenous antibiotics in the past 90 days,
and previous MRSA infection or colonization. We do
not recommend routine use of empiric MRSA
coverage for all patients with sepsis and septic shock
(strong recommendation, low quality of evidence).

We suggest infectious diseases referral for septic
patients with MRSA risk factors (best practice
statement).

The identified risk factors that are most common and
most highly associated with MRSA infections based on
high odds ratio are septic shock, previous extensive
intravenous antibiotic use in the past 90 days, previous
MRSA colonization or infection, and presence of
intravascular devices.”"”> The presence of urinary
catheter was not included as a risk factor because
prevalence of MRSA, especially as a pathogen, in the
urinary tract is low.

Question 27 In patients with sepsis or septic shock,
should empiric antibiotics be administered
within the first hour of sepsis recognition?

We recommend that empiric antimicrobials be given
within an hour after recognition of sepsis or septic
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shock (strong recommendation, moderate quality of
evidence).

An hourly delay of effective antimicrobial therapy was
associated with mean decrease in survival of 7.6%, as
shown in the study done by Kumar et al.’® Appropriate
antibiotic therapy complements early administration of
antibiotics. It is therefore important that clinicians be
updated of the most common pathogens for a given
infection along with their local antimicrobial sensitivity
pattern in order to select the most appropriate empiric
antibiotic and not just rely on the rapidity of antibiotic
administration. In relation to this, the value of sending
blood and other relevant cultures cannot be
overemphasized. Microbiologic data enables clinicians
to streamline and optimize antimicrobial treatment, that
is very crucial in patients with high risk of mortality as
defined by sepsis and septic shock.

Question 28 In patients with sepsis, should we
implement  pharmacokinetic ~ dosing
optimization for each antimicrobial?

If the following antibacterial agents are to be used for
empiric therapy:

We recommend administering piperacillin-
tazobactam by extended or continuous infusions in
patients with sepsis to improve clinical outcomes
(strong recommendation, moderate quality of
evidence).

We recommend administering meropenem by
extended or continuous infusions in patients with
sepsis to improve clinical outcomes (strong
recommendation, moderate quality of evidence).

We recommend either prolonged or intermittent
dosing of cephalosporins in patients with sepsis or
septic shock (strong recommendation, low quality of
evidence).

We recommend continuous infusion of vancomycin in
patients with sepsis and septic shock (strong
recommendation, low quality of evidence).

Remarks:

e Loading dose of antibiotics should be administered
before proceeding with extended or continuous
infusion on the succeeding doses.

e Independent lines or multiple catheters should be
considered during continuous intravenous infusion
(CIV) in instances where incompatible medications
(i.e., beta-lactams, moxifloxacin, dexamethasone,
furosemide, heparin, propofol, phenobarbital) are
administered with vancomycin during critical care
setting; 77 or may temporarily suspend vancomycin
infusion or switch to intermittent infusion method.

In sepsis, there is increased volume of distribution,
changes in protein binding and clearance of drugs.
These changes may cause the concentration of unbound
drug to fall to subtherapeutic level and potentially cause
treatment failure. Utilizing knowledge on altered drug
pharmacokinetics during sepsis in order to optimize
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antimicrobial administration may improve outcomes in
critically-ill patients.”®%

Question 29 In patients with sepsis or septic shock who
are receiving antimicrobial agents, should
we de-escalate antimicrobial therapy once
culture sensitivities are determined?

Among adults with sepsis and septic shock, de-
escalation of antimicrobials is recommended over
continuation of empiric therapy (strong
recommendation, moderate quality of evidence).

De-escalation can be more safely done once there are
positive signs of recovery such as stable normotension
and resolution of fever. Moderate quality evidence
suggests no difference in mortality between de-
escalation and no de-escalation, but the panel
considered potential benefits such as reduction in
antimicrobial exposure (in effect reduction in risk of
development of antimicrobial resistance) and reduced
cost related to hospitalization and antibiotic therapy.?+

Question 30 In patients with sepsis or septic shock,
should we recommend longer versus
shorter duration of antibiotic therapy?

The duration of antibiotic for septic patients will
depend on the focus of infection and the pathogen.

Shorter duration of antibiotic therapy of seven (7)
days should be considered for cases of hospital-
acquired pneumonia, uncomplicated urinary tract
infection, and intra-abdominal infection with rapid
clinical improvement and in patients who received
adequate source control (strong recommendation,
moderate quality of evidence).

Longer courses of antibiotic are recommended in
patients with non-fermenting Gram-negative
pneumonia, inadequate source control, anatomically-
complicated pyelonephritis, and Staphy/ococcus
aureus bacteremia (strong recommendation,
moderate quality of evidence).

Pugh and colleagues conducted a Cochrane review with
six relevant studies involving 1088 participants with
hospital-acquired and ventilator-associated pneumonia.
Similar to older studies, it revealed that a course of seven
or eight days of antibiotics was associated with an overall
decrease in antibiotic administration and reduced the
recurrence of pneumonia due to resistant organisms
when compared to a longer, 10- to 15- day course.”
Furthermore, this was achieved without any significant
effect on mortality. Nevertheless, in cases when VAP was
due to a particular type of organism (“non-fermenting
Gram-negative bacilli” and MRSA), which can be difficult
to eradicate with antibiotics, the risk of recurrent
pneumonia appeared higher after a short course of
treatment.

Traditionally, practitioners have treated patients until all
evidence of SIRS has resolved, typically for seven to 14
days. More recently, it has been suggested that with
adequate source control, a shorter course of three to five
days should suffice for cure and could decrease the risk
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of antimicrobial resistance.”®?? A systematic review and
meta-analysis of randomized controlled trials on acute
pyelonephritis and septic urinary tract infection also
showed that seven days of treatment for acute
pyelonephritis was equivalent to longer treatment, even
in bacteremic patients.’® But in patients with urogenital
abnormalities, longer treatment is required. Low quality
of evidence also shows no significant differences in
clinical cure, microbiologic cure and survival among
those receiving shorter versus longer duration antibiotic
therapy except for those with Staphylococcus aureus.”

Question 31 In patients with sepsis or septic shock,
should we use procalcitonin to support
discontinuation  or  de-escalation  of
antibiotic therapy?

Procalcitonin may be used as an adjunct to other
clinical parameters, to guide antibiotic
discontinuation among patients with sepsis and
septic shock (weak recommendation, low quality
evidence).

Remarks: In order to guide therapy, serial measurements
should be taken. A procalcitonin level below 0.5 pg/L, or
a decline by 80% from the peak level, allows for shorter
antibiotic duration.

The meta-analysis of 11 randomized controlled trials by
Wirz et al. that in patients who met the Sepsis-3 criteria,
procalcitonin (PCT) guidance resulted in better survival
(OR 0.86, 95%Cl 0.76, 0.98) and shorter duration of
antibiotic therapy (mean difference [MD] -1.22 days,
95%Cl-1.82, -0.62).102

Respiratory infections were the ones who benefited from
reduced antibiotic exposure with PCT guidance and
consistent with a larger meta-analysis (26 trials, n=6708)
showing lower mortalities (adjusted OR 0.83, 95% C10.70
to 0.99), and shorter antibiotic exposures (2.4-day
reduction in antibiotic exposure, 95% Cl -2.71 to -2.15)
among patients with acute respiratory tract infections.®
The PCT algorithms employed in the trials focused on
early discontinuation of antibiotics if levels dropped
below 0.5 ug/L or by 80% from the peak level.

SOURCE CONTROL

Question 32 In patients with sepsis or septic shock,
should we attempt early source control?

Early, adequate source control of infection is
imperative in control of sepsis and septic shock (best
practice statement).

The specific source of infection must be identified, as
the infection source may impact outcome.

e We recommend that a specific anatomical
diagnosis of infection requiring consideration for
emergent source control (e.g., necrotizing soft
tissue infection, complicated intra-abdominal
infection) be sought and diagnosed or excluded
as rapidly as possible, and intervention be
undertaken for source control within the first 6-
12 h after the diagnosis is made, if feasible.
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¢ When source control in a severely septic patient
is required, the most effective intervention
associated with the least physiologic insult
should be used (e.g., percutaneous, rather than
surgical, drainage of an abscess).

e If intravascular access devices are a possible
source of severe sepsis or septic shock, they
should be removed promptly.

Measures of source control include all actions taken in
the process of care to contain the foci of infection and to
restore optimal function of the site of infection'®. Often
it involves early diagnosis, drainage of infected fluids,
debridement of infected soft tissues, removal of infected
devices or foreign bodies. It can be summed up in two
ways: to correct anatomic derangements that result in
ongoing microbial contamination, and to restore optimal
function.’%

Compared to patients who did not have source control,
patients who underwent source control had lower crude
ICU mortality rates (21.2% vs 25.1%; p = 0.010). Hospital
mortality was also lower (Odds Ratio, 0.809 [95% CI,
0.658-0.994]; p = 0.044), after statistical adjustment for
confounding factors was performed.

The evidence regarding timing of source control is
limited to intra-abdominal infections, and based on
results of several studies which showed that early
intervention improved outcome.'0¢-110

There is insufficient evidence to recommend a specific
method of source control - whether minimally invasive, or
open surgery.'

The immediate removal of central venous catheters
(CVC) remains controversial. To date, evidence from
randomized controlled trials is lacking.'"?

CORTICOSTEROIDS

Question 33 In adult patients with septic shock, should
we use intravenous corticosteroids?

Question 34 In adult patients with septic shock, should
we use intermittent (bolus) versus
continuous intravenous corticosteroids?

Among septic shock patients, we recommend
administration of intravenous hydrocortisone either
as 50 mg bolus every six (6) hours or a 200mg daily
continuous infusion initiated within six (6) hours of
vasopressor therapy (strong recommendation,
moderate quality of evidence).

The survival benefit of corticosteroids to treat sepsis and
septic shock continues to be controversial but the latest
meta-analyses were consistent in some reduction in
mortality, higher rates of shock reversal at day 7 and
lower SOFA scores at day 7, with majority using low-dose
hydrocortisone (<400 mg/day or equivalent), without any
severe adverse events or superinfections apart from
increase in risk of hyperglycemia and hypernatremia.’>
6 The recommendation to give giving the
corticosteroids within 6 hours, came from the latest 2
large RCTs'"7-118,
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GLYCEMIC CONTROL

Question 35 In patients with sepsis, should we aim for
intensive glycemic control?

We recommend to aim for blood glucose levels of <
180mg/dl but not less than 110mg/dl among adult
patients with sepsis or septic shock (strong
recommendation, moderate quality evidence)

Meta-analyses which included the NICE-SUGAR trial
confirm findings that intensive insulin treatment is not
associated with mortality benefit in critically ill patients
and is associated with an increased incidence of
hypoglycemia.'’”'?" One meta-analysis that included
only septic patients found that intensive insulin treatment
did not significantly reduce overall mortality (RR 0.98,
95% CI [0.85, 1.15], P = 0.84), severity of illness and
length of ICU stay.’? On the contrary, there was a greater
incidence of significant hypoglycemia among patients
given intensive insulin treatment (RR 2.93, 95% CI [1.69,
5.06], p = 0.0007)

ACUTE RESPIRATORY FAILURE

We suggest referral to Pulmonary or Critical Care
specialist, when available, for patients with sepsis
and ARDS (best practice statement).

ARDS is a life-threatening form of respiratory failure. At
present, there are limited therapeutic options directed
towards the underlying pathology. Supportive care with
mechanical ventilation remains the cornerstone of the
management with the attempt to improved oxygenation
through lung recruitment with minimizing ventilator
associated lung injury. Ventilatory strategies to provide
an adequate balance of these conditions have been the
focus of decades of research. Adequate training on
these ventilator maneuvers cannot be overemphasized.
Monitoring response and need for further intervention
may also seem complicated for some generalists and
internists, thus necessitating referral to trained or
specialized physicians.

Question 36 In patients with sepsis-induced acquired
respiratory distress syndrome (ARDS)
should we use lung protective ventilation
strategy?

36.1. In patients with sepsis-induced ARDS, should
we use low tidal volume ventilation?

36.2. In patients with sepsis-induced ARDS on
mechanical ventilation (MV), should we use
high- versus low-positive end-expiratory
pressure (PEEP) strategy?

36.3. In patients with sepsis-induced ARDS who
are mechanically ventilated, should we use
plateau pressures less than 30 mmHg?

We recommend a bundle of lung protective
ventilation strategy in ventilating patients with
sepsis-induced ARDS. This includes the following:

7. We recommend use of low tidal volumes
(6ml/kg) using Predicted Body Weight (PBW)
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(strong recommendation, high quality of
evidence).

Remark: Predicted body weight is calculated as
50 + 0.91 (centimeters of height-152.4) for males
and45.5 + 0.91 (centimeters of height-152.4) for
females.

2. We recommend providing PEEP as guided by the
PEEP/ FiO2 table of the ARDSNET (2000) and
ALVEOLI studies (2004) to target PaO2 between
55 mmHg and 80 mmHg or peripheral 02
saturation between 88% to 95% (strong
recommendation, moderate quality of evidence).

3. We recommend targeting a plateau pressure of
<30cm H:20 (strong recommendation, quality of
evidence).

Remarks: Plateau pressure should be measured and
recorded at least one minute after changing of PEEP or
tidal volume taken in a relaxed patient. A plateau
pressure recorded after a 0.5-second inspiratory pause in
a relaxed patient should be considered.

There are no large RCT's that specifically investigate the
effects of mechanical ventilation on sepsis-induced
ARDS. As shown in 7ables /I, and I/, most of the studies
that exist look into the benefit of lung protective
strategies which include giving low tidal volume, high
PEEP and limiting plateau pressure during ventilation in
ARDS. These studies involve a significant population of
patients with pneumonia and sepsis, and include the
landmark trial ARDSNET.'?2 Following the ARDSNET trial,
studies often bundle the strategies of low TV, high PEEP
and plateau pressure targeting, which made it difficult to
attribute the effect of each individual ventilator maneuver
to measured clinical outcomes.’?13! This is highlighted
in the 2017 meta-analysis of Petrucci and colleagues. We
therefore recommend to use a bundle of lung protective
strategies in sepsis-induced ARDS utilizing (1) low tidal
volume of éml/kg PBW; (2) high PEEP and (3) limiting
plateau pressure of <30cm H-0.

Question 37 In sepsis patients who are mechanically
ventilated but without ARDS, should we
use lung protective ventilation strategies?

We suggest using low tidal volume in ventilating
patients with sepsis without ARDS (weak
recommendation, low quality of evidence).

Table Il. Lower PEEP / higher FIO2 table. Adapted from the ARDS NET

Protocol 2000.
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The three studies exploring the use of low tidal volume in
ventilating patients without ARDS included results that
showed that those who received the low TV/ high PEEP
intervention had an adjusted mortality OR of 0.47 (0.35 -
0.63).13213% More studies are needed to provide better
quality evidence of benefit in using lung protective
strategies in patients with sepsis who do not have ARDS.

Question 38 In patients with sepsis- induced ARDS,
should we use conservative fluid strategy?

We recommend using conservative/deresuscitative
fluid management for sepsis-induced ARDS after the
resuscitative phase (strong recommendation,
moderate quality of evidence).

Even without a mortality benefit, the strong evidence
suggesting decrease in ventilator dependency' and
ICU stay as well as a good safety profile of a fluid
conservative strategy mandate a recommendation.!3%136

Question 39 In patients with sepsis-induced ARDS on
MV, should we do recruitment maneuvers?

We suggest recruitment maneuvers in patients with
sepsis-induced ARDS under the care of a Pulmonary
or Critical Care specialist (conditional
recommendation, low quality of evidence).

Recruitment maneuvers (RMs) in ARDS represent one of
the classic strategies to ventilate atelectatic lung
segments and raise oxygenation of those with refractory
hypoxemia. However, there is no consistent evidence on
the proper recruitment maneuver strategy as well as the
contemplated level of PEEP needed after a RM, plus
issues of indirectness in the available studies.

The latest meta-analysis, in 2017, of six trials with varied
RMs showed that RMs are associated with reduced
mortality, improved oxygenation, and lesser need for
rescue therapy.'®” There was no increase in the incidence
of barotrauma with RMs on the pooled analysis.

In contrast, a study published after - the Alveolar
Recruitment Trial - showed that in patients with moderate
to severe ARDS, a strategy with lung recruitment and
titrated PEEP compared with low PEEP increased 28-day
all-cause mortality'3®. On review of this trial, we deemed
it to be more of a PEEP titration study rather than a
recruitment maneuver trial. Hence this was removed
from the pooled analysis included in this part of the
guidelines.

Question 40 In  patients  with
sepsis-induced ARDS on MV, should we
use prone positioning?

We suggest early proning of at least

FiO2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

PEEP 5 5-8 | 8-10 10 10-14 14 14-18

Table Ill. Higher PEEP / lower FIO2 table. Adapted from the

ARDS NET Protocol 2000

FiO2 0.3 0.4 05 [05-0.8/ 0.8] 09| 1.0

PEEP 5-14 | 14- 16| 16-18 20 22 | 22 | 22-24
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1.0 12 hours/day in severe ARDS (weak
18-24 recommendation, moderate quality
of evidence).

The PROSEVA landmark trial as well as
the other prone positioning studies on
ARDS involved centers with high
experience in conducting the maneuver
showed mortality benefit.'37-144
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Question 41 In patients with sepsis-induced ARDS on
MV,  should we use neuromuscular
blocking agents?

We recommend early use of neuromuscular (NM)
blockade within 48 hours of ARDS diagnosis in
moderate to severe ARDS (weak recommendation,
very low quality of evidence).

We did a meta-analysis on NM blockade in ARDS which
included the ROSE study and other studies published
after the 2013 meta-analysis of Alhazzani which showed
a cumulative RR of 0.87 (Cl 0.76.1.0) in favor of NM
blockade in ARDS. The updated meta-analysis also
showed that NM blocker use in ARDS increases mean

difference of ventilator-free days at 0.57 (-0.48 - 1.62).1%>
147

Question 42 In patients with sepsis-induced ARDS,
should we use extracorporeal membrane
oxygenation (ECMQO) treatment?

We suggest early ECMO as a salvage therapy for
sepsis-induced ARDS refractory to optimal
conventional mechanical ventilation management
and recruitment maneuvers (conditional
recommendation, moderate quality of evidence).

A 2017 meta-analysis concluded that there is still limited
evidence on the use of ECMO in ARDS patients.'4¢

Due to inconsistent results of the two large trials on
mortality, effect of technological advancements, need for
expertise and high costs, we provide a conditional
recommendation for the early use of ECMO for severe
ARDS patients refractory to conventional ventilation
therapy. 149150

At present, ECMO centers in the Philippines have
invested in expensive equipment, facility, as well as in
training personnel for cannulation, monitoring and
performance of this therapy. To date, there are eight
centers in the Philippines capable of conducting ECMO.
These are the National Kidney and Transplant Institute,
the Lung Center of the Philippines, the Philippine Heart
Center, St. Luke’s Medical Center, Asian Hospital and
Medical Center, Makati Medical Center, The Medical City
and Southern Philippines Medical Center.

Question 43 In patients with sepsis induced ARDS,
should we use high frequency oscillatory
ventilation (HFOV)?

We recommend against the use of high frequency
oscillatory ventilation (HFOV) in sepsis-induced ARDS
(strong recommendation, moderate quality of
evidence).

The latest meta-analysis published in the American
Thoracic Society (ATS) involving six trials supports the
premise that HFOV does not reduce 30-day hospital
mortality due to ARDS.™!

Question 44 In patients with sepsis-induced ARDS,
should we use non-invasive positive
pressure ventilation (NPPV)?
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Question 45 In  patients with sepsis and hypoxic
respiratory failure, should we use non-
invasive ventilation (NIV)?

We recommend the use of non-invasive positive
pressure ventilation (NPPV) in sepsis-induced mild
ARDS (strong recommendation, moderate quality of
evidence).

We recommend the use of NPPV in early non-
cardiogenic, hypoxic respiratory failure (strong
recommendation, moderate quality of evidence).

Prospective and retrospective cohort studies all
corroborated that the success of NIV - measured as
outcomes of decreasing invasive ventilation rates and
shortening the length of ICU stay - is manifest only in mild
ARDS."5215¢ NPPV should not be used as a means to delay
intubation and mechanical ventilation in moderate to
severe ARDS where invasive positive pressure ventilation
is likely to improve outcomes

ACUTE KIDNEY INJURY

Question 46 In patients with sepsis and indication for
renal replacement therapy, should we use
hemodiialysis versus peritoneal dialysis?

We suggest that either hemodialysis or peritoneal
dialysis be used in patients with sepsis requiring
acute renal replacement therapy (conditional
recommendation, very low quality of evidence).

Remarks: Current literature does not support any
significant difference in outcomes between peritoneal
and hemodialysis or other extracorporeal blood
purification techniques. This suggests that either
peritoneal dialysis or hemodialysis may be a viable
option. The choice remains to be individualized to the
patient and the setting, largely based on availability of
dialysis modality in the unit and the trained staff.

Current literature shows that either hemodialysis or
peritoneal dialysis may be used in the setting of acute
kidney injury in sepsis.’””% Therefore, the choice
remains to be individualized to the patient and the local
setting, stressing importance on cost, convenience,
feasibility, availability of medical staff and equipment, as
well as local expertise.

Question 47 In patients with sepsis and indication for
renal replacement therapy, should we use
continuous renal replacement therapy
(CRRT) versus intermittent hemodialysis?

In patients with sepsis and acute kidney injury
requiring acute renal replacement therapy, we
suggest the use of intermittent hemodialysis. In
facilities where continuous renal replacement
therapy (CRRT) is available, this modality may be
offered in particular to patients who are
hemodynamically unstable (conditional
recommendation, low quality of evidence).

Remarks: With the lack of difference in mortality
between the two modalities, IRRT was favored over CRRT
due to better access, available expertise, and lower cost.
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For patients with sepsis and hemodynamic instability,
we suggest the use of CRRT. If CRRT is unavailable in
the unit, the use of sustained low efficiency dialysis
may be considered in this population (conditional
recommendation, low quality of evidence).

Remarks: CRRT and prolonged intermittent renal
replacement therapy modalities such as sustained low
efficiency dialysis (SLED) were considered for septic
shock patients due to better hemodynamic tolerance.

Continuous renal replacement therapy (CRRT) has been
proposed as an alternative to intermittent renal
replacement therapy because of its theoretical
advantage in the management of fluid balance in
hemodynamically unstable patients due to slower rate of
fluid removal'. Several studies'®'7* have shown an
association with improved survival but the evidence is not
robust and lacks statistical significance.

In the light of the markedly higher costs of CRRT, it was
therefore suggested that in the absence of a survival
benefit, intermittent hemodialysis or prolonged
intermittent renal replacement therapies such as
sustained low efficient dialysis (SLED) may be a suitable,
more cost-effective treatment modality for AKl in critically
ill patients.

Question 48 In patients with sepsis and acute kidney
injury, should we initiate renal replacement
therapy early (versus delayed renal
replacement therapy)?

We suggest that initiation of renal replacement
therapy be based on the presence of definitive
indications for dialysis (weak recommendation, low
quality of evidence)

Remarks: There is no clear advantage of early dialysis
initiation versus late initiation in the setting of acute
kidney injury. The potential harm related to secondary
infections and additional cost pushes the balance of risk
and benefit in favor of initiating RRT only when definitive
indications are present in septic patients with AKl such as
uremia, refractory acidosis, severe hyperkalemia,
oliguria/anuria, and volume overload unresponsive to
diuretic therapy.

The possibility of harm from increased risk of infection
and catheter-related bleeding complications, plus the
increased cost, pushes the balance of risk and benefit in
favor of initiating RRT only when definitive indications are
present.!75186

Question 49 In patients with sepsis and septic shock and
hypopertusion-induced  lactic — acidosis,
should we use sodium bicarbonate
therapy?

We do not recommend the routine use of sodium
bicarbonate among septic patients  with
hypoperfusion-induced lactic acidosis (strong
recommendation, low quality of evidence).

Three recent studies failed to prove that sodium
bicarbonate therapy offered any significant benefit in
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mortality or time to reversal of shock in patients with
sepsis or septic shock-8?. The current evidence is of
low quality. Larger randomized controlled studies are still
needed.

BLOOD PURIFICATION

Question 50 In adult patients with sepsis, should we use
hemoperfusion or other blood purification
techniques?

We cannot recommend at this time any of the blood
purification modalities (hemoperfusion,
plasmapheresis, hemofiltration) for patients with
sepsis or septic shock.

At this time, the panel cannot recommend any of the
blood purification techniques due to their unclear
benefit, the significant cost, and the limited access to
these treatment modalities in the country.190-172

BLOOD TRANSFUSION

Question 51 In adult patients with sepsis, should we use
restrictive  transfusion  strategy versus
liberal transfusion?

We recommend restrictive transfusion strategy
(transfusion threshold of Hgb of 7-8g/dL) over liberal
transfusion strategy (Hgb of 9-10g/dL) (strong
recommendation, moderate quality of evidence).

There is a limited number of studies on the use of a liberal
versus restrictive transfusion strategy among adult
patients with sepsis who have anemia. The latest
Cochrane review on liberal versus restrictive transfusion
included patients who were admitted at the ICU for
sepsis or septic shock, however no subgroup analysis
was done for this subset of patients.'”'%>  Current
evidence shows that a restrictive transfusion strategy is
associated with neither benefit nor harm when compared
to a liberal transfusion strategy in terms of mortality.
Given the risk of infection, need for resources (e.g., blood
products), as well as the additional costs, a restrictive
transfusion strategy is preferred.

Question 52 In adult patients with sepsis, should we use
erythropoiesis-stimulating agent (ESA) to
treat anemia?

We cannot recommend the use of erythropoiesis-
stimulating agent (ESA) to treat anemia among
patients with sepsis (weak recommendation,
moderate quality of evidence).

Studies on the use of erythropoiesis-stimulating agents
(ESA) among septic patients with anemia are limited.
Available evidence were from critically-ill patients which
included a mix of medical and surgical patients.!76-200
Studies also differ on what type of ESA is used, with most
of the studies using erythropoietin alpha or
erythropoietin beta. There is also not enough evidence
to clearly assess the benefit or harm with the use of
erythropoietin among septic patients with anemia.
Studies on critically-ill patients showed no advantage in
terms of reducing transfusion requirements as well as
mortality.
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Question 53 In nonbleeding patients with sepsis and
coagulation abnormalities, should we use
prophylactic fresh frozen plasma (FFP)?

We cannot recommend the use of prophylactic fresh
frozen plasma transfusion in adult patients with
sepsis and coagulation abnormalities. (weak
recommendation, low quality of evidence).

For patients with sepsis and abnormal coagulation
test results who will undergo an invasive procedure
but with no active bleeding, use of prophylactic
frozen plasma transfusion should be guided by pre-
procedure transfusion guidelines (weak
recommendation, very low quality of evidence).

There is a paucity of studies investigating the use of
prophylactic fresh frozen plasma transfusion among
nonbleeding adult patients with sepsis and coagulation
abnormalities.?01-203

Question 54 In nonbleeding patients with sepsis and
thrombocytopenia,  should we  use
prophylactic platelet transfusion based on
specific platelet levels?

For septic patients with no bleeding, we suggest
prophylactic platelet transfusion (1) when counts are
< 10,000 per cubic millimeter (10 x 10°/L) in the
absence of apparent bleeding, or (2) when counts are
< 20,000 per cubic millimeter (20 x 10°/L) if the
patient has a significant risk of bleeding (weak
recommendation, very low quality of evidence).

For septic patients with no bleeding and with platelet
count < 150,000 per cubic millimeter (150 x 10°/L)
who will undergo an invasive procedure, use of
prophylactic platelet transfusion should be guided by
pre-procedure transfusion guidelines (weak
recommendation, very low quality of evidence).

We found no studies which looked into the use of
prophylactic platelet transfusion among patients with
sepsis and septic shock. Existing data were from patients
who will undergo invasive procedure, or have existing
hematopoietic malignancies.?04207

IMMUNOGLOBULINS

Question 55 In adult patients with sepsis or septic shock,
should we use intravenous
immunoglobulins?

We do not recommend the use of standard polyclonal
intravenous immunoglobulins in sepsis and septic
shock (strong recommendation, high quality of
evidence).

The use of IgM-enriched intravenous
immunoglobulins may be considered in patients with
sepsis or septic shock with SOFA score of 12 or higher
(conditional recommendation, low quality of
evidence).

The systemic inflammatory response linked to sepsis can
cause a cascade of harmful effects, hypothesized to be
brought about by the lipid-A component of the
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endotoxin molecule in gram-negative bacteremia.
Intravenous immunoglobulin - both polyclonal and
monoclonal - have been investigated to neutralize and
inactivate toxins, and increase bactericidal activity.20
Immunoglobulins have been proposed to have both
inflammatory and immune properties that target the host
response to infection.?0?

A meta-analysis and systematic review in 2013 using
immunoglobulins investigated the all-cause mortality
with the use of polyclonal IVlg. Among the low-risk of bias
studies that included 945 patients, there was no
difference in  mortality among patients given
immunoglobulin and those given placebo.?2%® A 2019
study by Cui et al. focused on the use of IgM-enriched
immunoglobulin, and results showed reduction in
mortality, length of mechanical ventilation and ICU
length of stay. Further subgroup analyses highlighted
this benefit especially in patients with SOFA score of at
least 12 or APACHE Il score of at least 15.2%

At present, only standard polyclonal Vlg is available in
the Philippines. With cost of 5grams of IVIg varying from
PhP12,000.00 to PhP28,000.00., a full three-day course
for sepsis would range from PhP 36,000.00 to PhP
84,000.00. IgM-enriched IVig is currently not available in
the Philippines but may be imported under
compassionate use.

ANTICOAGULANT THERAPY

Question 56 In adult patients with sepsis or septic shock,
should we use anticoagulants as adjunctive
treatment?

We cannot make any recommendation on the use of
heparin for sepsis and septic shock.

A 2015 meta-analysis of nine randomized controlled trials
(RCT) that used anticoagulants in sepsis did not
demonstrate a significant difference in mortality.
However, a shortened length of stay in the ICU and
decreased duration of mechanical ventilation was
reported among patients who received
anticoagulation.?’® A 2016 multicenter prospective
cohort study investigated if an effect would be observed
in those with increased severity and in the presence of
disseminated intravascular coagulation (DIC). In 505
patients with SOFA score of 13-17 and at high risk for
DIC, there was decreased in-hospital mortality.  No
difference in mortality outcomes were observed for those
with lower or higher SOFA scores. This data suggests that
anticoagulants may be effective in sepsis among patients
with DIC.2"" Additional studies are required to clarify the
role of anticoagulation in the management of sepsis.
Currently there is one such ongoing - the Heparin
Anticoagulation in Septic Shock (HALO) trial.2'2

VENOUS THROMBOPROPHYLAXIS

Question 57 In adult patients with sepsis, should we use
pharmacologic venous thromboembolism
(VTE) prophylaxis?

We suggest the use of either pharmacologic or non-
pharmacologic VTE prophylaxis in patients with
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sepsis or septic shock (strong recommendation,
moderate quality of evidence).

Remarks: Pharmacologic interventions were found to be
more efficacious in preventing VTE among critically-ill
patients, but with potential risk for bleeding. The decision
to choose one over the other in patients with sepsis or
septic shock should take into consideration other factors
that could increase the patient’s risk for bleeding.

The interaction between systemic inflammation and
coagulation in sepsis may predispose patients with sepsis
to venous thromboembolism (VTE). Both pharmacologic
(i.e. UFH or LMWH) and non-pharmacologic/mechanical
(i.e., intermittent pneumatic compression [IPC] or
gradual compression stockings) thromboprophylaxis are
used as prevention for VTE in sepsis. Currently, there are
no RCTs directly comparing these interventions among
septic patients.213-214

A meta-analysis by Alhazzani et al. in 2013 showed no
difference in the rates of major bleeding and mortality
with the use of heparin for thromboprophylaxis in the ICU
setting.?’® However, the study did not compare
pharmacologic  versus  non-pharmacologic ~ VTE
prophylactic interventions.

A network meta-analysis of RCTs by Park et. al in 20162
comparing UFH, LMWH, and IPC in both medical and
surgical critically-ill patients showed lower risks for DVT
in LMWH and UFH than IPC. Based on this analysis,
pharmacological thromboprophylaxis seems more
efficacious than mechanical thromboprophylaxis in
critically-ill patients with a potential risk of bleeding.

Question 58 In patients with sepsis, should we use low
molecular weight heparin (LMWH) versus
unfractionated heparin (UFH) for VTE
prophylaxis?

We recommend the use of LMWH over UFH for VTE
prophylaxis in patients with sepsis or septic shock
(strong recommendation, moderate quality of
evidence).

In a meta-analysis by Wang et al. in 2014, heparin therapy
was found to reduce 28-day mortality in adult patients
with severe sepsis, with no increased risk of bleeding.?"®
Similarly, the efficacy and safety of LMWH treatment in
sepsis was evaluated in another meta-analysis by Fan et
al. It showed that LMWH significantly reduced 28-day
mortality and APACHE Il score among septic patients.
However, LMWH also significantly increased the
bleeding events.?'

Few studies compared LMWH with UFH as
thromboprophylaxis in critically-ill patients, but data on
patients with sepsis remain limited.2'3214217.218

In one meta-analysis that included adult medical or
surgical critically-ill patients, results showed that
compared to UFH, LMWH reduced rates of pulmonary
embolism (PE) and symptomatic PE but not deep vein
thrombosis (DVT), symptomatic DVT, major bleeding or
mortality.?'3 Results were consistent with another meta-
analysis which showed that LWMH, compared with UFH,
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reduced the risk of any DVT.?"7 Safety of LMWH was equal
to UFH with no significant difference in the occurrence of
major bleeding.?13214217.218 A prospective study was done
on VTE incidence and risk factors in patients with severe
sepsis and septic shock. Results suggest that sepsis may
predispose patients to VTE. Acute VTE occurred in 42 of
113 (37.2%) patients with sepsis. All-cause 28-day
mortality was 21.2%. The incidence of VTE did not differ
between patients receiving LMWH compared with
UFH.214

STRESS ULCER PROPHYLAXIS

Question 59 In adult patients with sepsis, should we use
stress ulcer prophylaxis?

We recommend providing stress ulcer prophylaxis to
patients with sepsis and septic shock (strong
recommendation, moderate quality of evidence).

Most of the published data on stress ulcer were on
critically-ill patients or patients admitted in the intensive
care unit rather than septic patients specifically.

Although the incidence of Gl bleeding in the critically-ill
is low, mortality in this population is high. In one study,
the all-cause mortality rate was 48.5% (p<0.001).2"
Mortality attributable to Gl bleeding among critically-ill
patients was found to be 3.54%.22°

Stress ulcer prophylaxis is the use of antacids, histamine-
2 receptor antagonists (H2RAs), proton pump inhibitors
and sucralfate to prevent Gl bleeding. In a meta-analysis
that included 20 trials (n= 1,971), the use of stress ulcer
prophylaxis has been shown to reduce the risk of Gl
bleeding compared to no prophylaxis (RR 0.44; 95% ClI:
0.28 to 0.68, p=0.01,i%=48%).22' There was no
statistically significant difference in mortality (RR 1.00,
95% Cl: 0.84 to 1.20, p= 0.87; i2= 0%)."°

There was only one study that included severe sepsis
patients. This retrospective cohort study involving 70,862
severe sepsis patients in Japan showed that there were
no significant differences in gastrointestinal bleeding
(0.6% vs 0.5%; p = 0.208) and 30-day mortality (16.4% vs
16.9%; p = 0.249) between the stress ulcer prophylaxis
group and control. However, the quality of evidence is
low.222

Question 60 In adult patients with sepsis, should we use
proton  pump  inhibitor (PPl) versus
histamine 2 (HZ2) receptor antagonist for
stress ulcer prophylaxis?

We suggest the use of proton pump inhibitors over
histamine 2-receptor antagonists for stress ulcer
prophylaxis (weak recommendation, low quality of
evidence).

There were five meta-analyses published that compared
proton pump inhibitors PPIs) to histamine 2 receptor
antagonists (H2RAs) in stress ulcer prophylaxis. Four
meta-analyses concluded that PPls are more efficacious
than H2RAs in reducing G| bleeding in critically-ill
patients.??322¢ The most recent meta-analysis in 2017
included 14 trials and concluded that PPls lowered the
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risk of clinically important Gl bleeding compared to
H2RAs (OR 0.38, 95% Cl: 0.20, 0.73, p=0.002, i2= 0%).22¢
It was also found that PPIs probably increase pneumonia
compared with H2RAs (OR 1.27; 95% C1 0.96, 1.68). There
was no significant difference in terms of mortality (OR =
0.83, 95% CI: 0.63, 1.10).

One earlier meta-analysis in 2010 that included seven
randomized controlled trials (RCTs) with 936 patients
concluded that there was no significant difference in
stress-related upper Gl bleeding, pneumonia and
mortality among patients admitted in intensive care
units.2?’

FEEDING AND NUTRITION

Question 61 In adult patients with sepsis or septic shock
who can be fed enterally, should we use
enteral  feeding versus early total
parenteral nutrition (TPN)?

We recommend the use of enteral nutrition in
patients with sepsis who are hemodynamically stable
and can be fed enterally (strong recommendation,
moderate quality of evidence).

Overall, earlier studies did not show a clear benefit for EN
over PN.228231 Two early systematic reviews, showed no
difference in mortality and that EN was associated with
less infectious complications.?32233 EN was associated
with fewer intra-abdominal infections (RR 0.26, 95% CI
0.07 to 0.89) and reduced sepsis (RR 0.59, 95% CI1 0.37 to
0.95).2% Only one study reported data for number of
ventilator-free days. For gastrointestinal events, there
was less vomiting (RR 3.42, 95% CI 1.15 to 10.16) and
diarrhea (RR 2.17, 95% CI 1.72 to 2.75) with the use of PN
but the evidence for this was low. No difference in
incidence of abdominal distention was reported (RR 1.53,
95% Cl 0.34 to 6.96).2%4

Current guidelines recommend the use of EN over PN in
the critically-ill adult patient as summarized in Table 3.
Both the American Society for Parenteral and Enteral
Nutrition (ASPEN, McClave 2009) and the Surviving
Sepsis Campaign (Singer 2016) recommend use of EN
over PN due to the reduced infectious morbidity.23>23¢ PN
was not recommended alone or in conjunction with
enteral feeding within the first seven days after the
diagnosis of severe sepsis or septic shock. Rationale
includes the potential risk of infection, and extra cost for
PN in the absence of clinical benefit.2% In the recent
European Society of Parenteral and Enteral Nutrition
(ESPEN, Singer 2018) guidelines, EN is recommended in
septic patients who are hemodynamically stable.
Advantages of EN include preserving gut integrity. If oral
intake or EN is contraindicated - such as in ileus, or
gastrointestinal bleeding - PN may be initiated within
three to seven days day of admission. In the presence of
shock, which may impair gut perfusion and potentially
lead to bowel ischemia, EN is not recommended and
should be delayed until the patient is more stable.?%
Based on the above evidence, we recommend EN over
PN in septic patients who are hemodynamically stable
and can be fed enterally. This is due primarily to the
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evidence on lower rates of infectious complications.
However, in the presence of shock, where vasopressors
or inotropes are administered, EN should be used with
caution or even avoided until hemodynamics are stable.
When EN is deemed not feasible within 3-7 days, PN may
be considered after three days from admission in patients
with sepsis or septic shock.

Question 62 In adult patients with sepsis or septic shock
who can be fed enterally, should we give
early enteral feeding (versus delayed
enteral feeding)?

We suggest initiation of early enteral feeding within
24 to 48 hours in adult patients with sepsis or septic
shock (weak recommendation, low quality of
evidence).

Early enteral feeding is the initiation of feeding within the
first 24 or 48 hours of ICU admission or injury. A meta-
analysis by Doig et al. in 2009 involving 234 critically-ill
patients showed that initiation of early enteral feeding is
associated with a significant reduction in mortality (OR
0.34, 95% Cl 0.14-0.85) and in the incidence of
pneumonia (OR 0.31, 95% CI 0.12-0.78).%7

However, only two studies were done to evaluate the
impact of early enteral feeding among adult patients with
sepsis and septic shock. A retrospective analysis was
done by Koga et al. (2018) concluded that early enteral
feeding is associated with reduced in-hospital mortality
in septic sarcopenic patients (OR 0.18, 95% CI 0.05-
0.71).238

Liu et al. in 2018 showed significantly lower levels of
endotoxin and Th17 cells and significantly higher Treg
cells (anti-inflammatory cells) in the early enteral feeding
group, compared to the delayed enteral feeding group.
The study also showed decreased length of hospital stay
(17.94 days vs 22.04 days, P<0.05), decreased length of
ICU stay (12.89 days vs 15.89 days, P<0.05) and shorter
duration of mechanical ventilation (9.49 days vs 11.61
days, P<0.05). However, the 28-day mortality was the
same between the early enteral feeding and the delayed
enteral feeding group (RR 0.87, 95% CI1 0.47- 1.59).2%

The following are the posited physiologic effects that
may also benefit septic patients when early enteral
feeding is initiated: modulation of insulin resistance and
inflammatory  response, prevention of intestinal
permeability and maintenance of gut integrity.240-241

The major guidelines recognize the importance, and
recommend the use, of early enteral feeding. The ASPEN
guidelines (2016) recommend that early enteral feeding
should be initiated within 24-48 hours in the critically-ill
patient who is unable to maintain volitional intake.?4? In
addition, the ESPEN guidelines (2018) recommend
initiation of early enteral feeding in critically-ill adult
patients when oral intake is possible within 48 hours.23¢
Lastly, the Surviving Sepsis Campaign (2016) also
suggests starting early enteral feeding in patients
with sepsis or septic shock .20
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Question 63 In adult patients with sepsis or septic shock
who can be fed enterally, should we give
supplemental parenteral nutrition on top of
enteral feeding?

We suggest against routine supplemental parenteral
nutrition on top of in patients on enteral nutrition in
patients with sepsis or septic shock (weak
recommendation, very low quality of evidence).

For patients who are not able to meet their
requirements fully through the enteral route for a
week, we suggest supplemental parenteral nutrition
to increase caloric and protein delivery (weak
recommendation, low quality of evidence).

Given the uncertain mortality benefit and the potential
risk for infection, we recommend against the routine
administration of supplemental PN on patients already
on enteral feeding.

Then again, there may be special situations when the
addition of PN may be considered. It has been
established in studies that patients who have calorie
deficits, such as critically-ill patients, will have more
mechanical ventilator days, ICU stay and mortality as
shown in the study by Villet in 2005.243 A high-calorie
deficit was also shown to have increased incidence of
ARDS, sepsis and pressure sores in the 2006 study by
Dvir.2% The study by Faisy in 2011 showed that a greater
calorie deficit was related to staphylococcal ventilator-
acquired pneumonia.?®

As to the timing of supplemental PN, a study by Casaer in
2011 showed that late-initiation of PN was associated
with greater likelihood of early ICU discharge (OR 1.06;
95% Cl, 1.00 to 1.13), hospital discharge (OR 1.06; 95%
Cl, 1.00, 1.13), and also exhibited fewer ICU infections
(22.8% vs. 26.2%, p=0.008), and lower incidence of
cholestasis (P<0.001).24 The late-initiation group had a
relative reduction of 9.7% in the proportion of patients
requiring more than two days of mechanical ventilation
(P=0.006), a median reduction of three days in the
duration of renal-replacement therapy (P=0.008), and a
mean reduction in health care costs of €1,110 (about
US$1,600) (P=0.04). Mortality rates were similar with
both early and late initiation of PN.

The American Society for Parenteral and Enteral Nutrition
(ASPEN) and Society of Critical Care Medicine (SCCM)
recommends that in patients with low or high nutrition
risk, the use of supplemental PN should be considered
after 7-10 days if the patient is unable to meet >60% of
energy and protein requirements by the enteral route
alone. Initiating supplemental PN prior to this 7- to 10-
day period in critically-ill patients does not improve
outcomes and may in fact be detrimental to the patient,
with the evidence for this at moderate quality. On the
other hand, the Surviving Sepsis Campaign Guidelines
recommend against the administration of parenteral
nutrition alone or in combination with enteral feeds.
Rather, SSC strongly recommends initiation of IV glucose
and advance enteral feeds as tolerated over the first
seven days in patients with sepsis or septic shock for
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whom early enteral feeding is not feasible. Similarly,
European Society of Clinical Nutrition and Metabolism
(ESPEN) strongly recommends (96% agreement)
initiating PN on a case-by-case basis for critically-ill adult
patients who do not tolerate full dose EN during the first
week in the ICU.

Question 64 In adult patients with sepsis who are fed
enterally, should we give prokinetic agents
to prevent feeding intolerance?

We do not recommend the use of prokinetics for
prevention of feeding intolerance in patients with
sepsis or septic shock (strong recommendation, low
quality of evidence).

Intolerance to enteral nutrition or feeding intolerance (Fl)
may be seen in the critically-ill patient. Prevalence of FI
ranges from 2% to 75% with a pooled proportion of
38.3%.24 The most recent definition of FI came from the
European Society of Parenteral and Enteral Nutrition
guidelines, wherein a cumulative value of >500ml GRV in
a six-hour period is the threshold for delaying feeding
due to intolerance.?¢

A 2016 meta-analysis by Lewis et al. included 13 trials
on prokinetics (both erythromycin and metoclopramide)
compared to placebo in critically-ill adult patients.? In
this review, the included RCTs defined FlI as GRV of
greater than 150 ml, to 250 ml. Ten of the trials included
critically-ill patients who did not have Fl at baseline while
the remaining three studies looked at patients with pre-
existing FI. When all studies are included, the use of
prokinetics decreased FI (RR 0.73, 95% CI 0.55 to 0.97)
and reduced the risk of developing high GRV (RR 0.69
95% CI 0.52 to 0.91).? Subgroup analysis to detect
efficacy for prevention of Fl alone, however, showed no
significant benefit (RR 0.62 95% Cl 0.31 to 1.22). No
effect on risk of pneumonia (RR 1.00, 95% CI10.76 to 1.32),
ICU length of stay (MD 1.24, 95% CI 5.21 to 7.68),
diarrhea (RR 1.82,95% CI10.67 to 4.91), vomiting (RR 0.74,
95% C10.49 to 1.12) or mortality (RR 0.97, 95% C1 0.81 to
1.16) was observed for prokinetics in general.2#

It is important to note that prokinetics should be used
with caution in patients with potential underlying gut
obstruction. Other drawbacks with the use of
erythromycin include tachyphylaxis, antibiotic resistance
and cardiac toxicity. Erythromycin may also interact with
warfarin, digoxin, theophylline, carbamazepine and
cyclosporine, and is contraindicated in patients with
macrolide allergy.?*’ Adverse effects of metoclopramide
use include extrapyramidal symptoms, nausea and
cardiac arrythmia.24%:20

Question 65 In adult patients with sepsis or septic shock
who are fed enterally, should we give
prokinetic agents to manage/treat feeding
intolerance?

We suggest the use of prokinetics (intravenous
metoclopramide) to treat feeding intolerance in
patients with sepsis or septic shock (conditional
recommendation, low quality of evidence).
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In the context of treating pre-existing feeding intolerance
(F1), the use of prokinetics was studied in a meta-analysis
by Lewis et al. where three RCTs were included in a
subgroup analysis. The study on Metoclopramide,
however, did not specify the dose and duration of
Metoclopramide. In the two remaining studies,
erythromycin 200mg IV single dose was used while in the
other RCT, 250mg IV of erythromycin every é hours was
given. The use of prokinetics combined did reduce Fl in
those with pre-existing gastroparesis (RR 0.70, 95 % ClI
0.52, 0.96; P = 0.03).28 As mentioned in the previous,
there was no significant benefit with the use of
prokinetics on risk of pneumonia, ICU length of stay,
mortality, diarrhea nor vomiting.24

Question 66 In adult patients with sepsis who have
enteral tubes, should we use post-pyloric
tube feeding versus gastric tube feeding?

We recommend that enteral nutrition be initiated via
the gastric route (strong recommendation, moderate
quality of evidence).

Post-pyloric tube feeding may be considered in
patients with feeding intolerance not improved with
prokinetics, those with documented aspiration, or are
at high risk for aspiration (weak recommendation,
moderate quality of evidence).

Both the American Society for Parenteral and Enteral
Nutrition (ASPEN, 2016) and European Society of
Parenteral and Enteral Nutrition (ESPEN, 2018)
recommend that enteral nutrition be initiated via gastric
route as standard approach. Although post-pyloric
feeding was associated with a decrease in ventilator-
associated pneumonia, there was no benefit in mortality.
Additionally, post-pyloric tube insertion may be
associated with time delay, and requires expertise.
Gastric EN is also considered more physiologic. In the
presence of feeding intolerance not improved with
prokinetics, as well as for patients with high risk of
aspiration, post-pyloric feeding is recommended.?352%¢ |n
the Surviving Sepsis Campaign, the placement of post-
pyloric feeding tube in septic patients with feeding
intolerance is considered for patients at high risk for
aspiration:  these include patients with history of
recurrent aspiration, severe gastroparesis, feeding
intolerance, on mechanical ventilation, neurologic
deficits, or refractory to medical treatment.?3>23% A
systematic review and meta-analysis done by the authors
showed that post-pyloric tube feeding reduced the risk
of pneumonia compared to gastric tube feeding (RR =
0.75, 95% ClI 0.59-0.94) with a 2.5% absolute risk
reduction.?%

Question 67 In adult patients with sepsis, should we
follow a standard feeding protocol?

We suggest implementation of standard feeding
protocols to improve delivery of target calories and
protein to patients with sepsis and septic shock
(conditional recommendation, very low quality of
evidence).
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A feeding protocol refers to an algorithm enabling the
bedside nurse to start, monitor and adjust the delivery of
enteral tube feedings to patients not capable of oral food
intake.?>" The benefits of enteral nutrition are often faced
with the challenges of actual delivery. Feeding protocols
have been proposed to initiate and increase nutrient
delivery for patients, since calorie and protein deficits are
related to adverse outcomes. Clinicians often may
overlook nutritional management in patients with
sepsis/septic shock, hence a protocol may provide an
action to manage feeding issues.

Evidence-based algorithms are used as basis for
selection of standards for feeding protocols. In the
studies reviewed, protocols usually employ one or more
of the following: volume-based feeding (versus rate-
based feeding) or compensatory feeding, top-down
management (nurse or dietitian-driven, computerized
protocol), increasing or supplementing protein, initiation
of supplemental parenteral nutrition, provision of
prokinetics, or advancement to post pyloric feeding.

One algorithm employed multiple evidence-based
components (Figure 6).2? In terms of outcomes- in-
hospital mortality, 28-day mortality, 60-day mortality and
ICU mortality were decreased by feeding protocols.
There is also a significant decrease in diarrhea and Gl
bleeding with feeding protocol. 22

In the ASPEN SCCM Guideline (2016), itis recommended
that enteral feeding protocols be designed and
implemented to increase the overall percentage of goal
calories provided (Quality of Evidence: Moderate to
High).2# Based on expert consensus, it is suggested that
use of a volume-based feeding protocol or a top-down
multi-strategy protocol be considered (Quality of
evidence: Moderate).

SEDATION AND ANALGESIA

Question 68 In mechanically-ventilated patients with
sepsis or septic shock who require
sedation, should we use continuous versus
intermittent sedation?

We suggest either continuous or intermittent
sedation in mechanically-ventilated patients with
sepsis or septic shock to achieve protocol-based
sedation targets (conditional recommendation, low
quality of evidence).

The 2018 Clinical Practice Guidelines®® for the
Prevention and Management of Pain, Agitation/Sedation,
Delirium, Immobility, and Sleep Disruption in Adult
Patients in the ICU (PADIS) has been endorsed by
multiple international societies.

A prospective cohort study by Shehabi et al. found that
early deep sedation was an independent predictor of
delayed time to extubation and increased long-term
mortality.?% This supports the use of strategies to reduce
sedative use and the duration of mechanical ventilation.
Bedside protocols that incorporate sedation scales likely
result in improved outcomes; however, the benefit
depends on the existing local culture and practice.
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Question 70 In  patients
with sepsis or septic shock who
are in pain, should we give
opioids (versus other agents)
for analgesia?

No problem . .
We suggest using either low-

Resolve the problem ]

[ Consider jejunal feeding ]

dose opioid or non-opioid
analgesics in patients with

Figure 6. Enteral Feeding Protocol (from reference 252)

In a multicenter RCT study by Mehta et al., where
protocolized sedation with daily sedation interruption
(DSI) was compared with usual protocolized sedation,
authors found no advantage to DSI when patients were
managed with a sedation protocol. DSI did not reduce
the duration of mechanical ventilation and offered no
additional benefits for patients. In fact, the study
suggested that DSI may have increased both sedation
and analgesic use and a higher perceived nurse
workload.?%
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sepsis or septic shock to
achieve analgesia endpoints

(conditional
recommendation, low
quality of evidence).

We suggest following an individualized approach to
pain management in patients with sepsis or septic
shock (best practice statement).

We suggest referral to a pain management specialist
as needed (best practice statement).

There is a lack of studies on the use of analgesics for

patients with sepsis or septic shock, so the
recommendations for general ICU patients were
Vol 60 No. 2
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adopted. In the 2018 PADIS guidelines?>3, opioid CONCLUSION
analgesics like fentanyl, morphine and meperidine are
still the mainstay for addressing pain in the general ICU
despite the numerous potential side effects they carry
and the safety concerns that surround their use.

This first Philippine Sepsis & Septic Shock Guidelines
document has established the definition and clinical
criteria to be used in diagnosing sepsis and septic shock
in the Philippines. It has presented comprehensive, well-

Zhang et al. conducted a retrospective cohort study on researched, evidence-based recommendations with
hospitalized patients with sepsis in 2017 and reported a regard to screening, diagnosis, treatment, and
crude 28-day mortality rate of 10.35% (Hazard Ratio prognostication of sepsis and septic shock in
6.239; 95% Hazard Ratio Confidence Limits 4.407-8.831) immunocompetent adults, and is expected to reduce
for patients treated with opioids during their practice variability among healthcare practitioners and
hospitalization compared to non-opioids patients improve clinical outcomes in patients with sepsis and
(2.40%).2% Their study suggested that opioid use in septic shock.

hospitalized patients with a diagnosis of sepsis is
associated with increased mortality but randomized
clinical studies are still warranted. Thus, itis ideal to adopt
a multimodal analgesia approach that may reduce opioid
use.

GUIDELINE CONTRIBUTORS (AND THEIR FINANCIAL DISCLOSURES)
STEERING COMMITTEE
Chairpersons:

Mari Rose A. De los Reyes, MD, FPCP, FPSMID (received research grants from Clover pharmaceuticals, Philippine Council
for Health Research & Development, Synermore Biologicals)
Marissa M. Alejandria, MD, FPCP, FPSMID (no financial disclosures)

Members:

Jubert P. Benedicto, MD, FPCP, FPCCP (received honoraria for speaking engagements with Pfizer, Delex & Cathay)
Pauline F. Convocar, MD, MCHM, FPCEM, DPCOM (no financial disclosures)

Jose Emmanuel T. Palo, MD, FCCM, FPSCCM (received continuing medical education support from Pfizer, Delexpharma,
Fresenius Kabi, Abot, Nestle and Medtronic)

TECHNICAL WORKING GROUP

Chair:

Joseph Adrian L. Buensalido, MD, FPCP, FPSMID (received honoraria for speaking engagements with Unilab, BSV
Bioscience, Philcare Pharma, Pfizer, Biocare & Biomeriux; received continuing medical education support from BSV
Bioscience & Unilab)

Co-Chair:

Anna Flor Gaboy Malundo, MD, FPCP, FSPSMID (no financial disclosures)

Members:
Jaime Alfonso M. Aherrera, MD, FPCP, FPCC (received grants from GX International, LRI, Servier & Astra-Zeneca; & from IM

Platinum books)

Jose Donato A. Magno, MD, FPCP, FPCC, FPSE, FASE (no financial disclosures)

Marie Kirk Patrich A. Maramara, MD, FPCP (no financial disclosures)

Felix Eduardo R. Punzalan, MD, FPCP, FPCC (no financial disclosures)

Maria Teresa F. Sanchez-Tolosa, MD, D Clin Epi, FPDS (no financial disclosures)

Gerardo M. Briones, Jr, MD, FPCP, FPSCCM (received honorarium from Delex Pharma; received non-financial support for
paid travel to meetings from Delex Pharma)

Aaron Mark R. Hernandez, MD, FPCP, FPSCCM (received honoraria for speaking engagements with Pfizer, Delex Pharma,
Abbot Nutrition & Nestle Health Sciences; & for module development with Pfizer)

Vol 60 No. 2 75



Buensalido, et al. Sepsis and Septic Shock

Anthony F. Pantaleon, MD, FPCP, FPSCCM (no financial disclosures)

Joanne B. Robles, MD, FPCP, FPNA, FPSCCM (received honoraria for speaking engagements with Pfizer, Zydus, Delex,
Medichem & Natrapharm)

Faith Joan M. Gaerlan, MD, FPCEM (no financial disclosures)

Christopher G. Manalo, MD, DPCEM (no financial disclosures)

Paulette D. Nacpil-Dominguez, MD, FPCP, FPSEDM (received honoraria for speaking engagements with LRI Therapharma,
MSD, Astra-Zeneca & Sanofi)

Hannah C. Urbanozo-Corpuz, MD, FPCP, FPSEDM (received honoraria for speaking engagements with Astra-Zeneca,
Multicare & Sanofi)

Joyce B. Bernardino, MD, FPCP, DPCMNP, PhilSPEN representative (received honoraria for speaking engagements with
Abbot, Nestle, Kalbe & Otsuka)

Rona Marie A. Lawenko, MD, FPSG, FPSDE (no financial disclosures)

Elvie Victonette B. Razon-Gonzalez, MD, FPCP, FPSG, FPSDE (no financial disclosures)

Teresita E. Dumagay, MD, FPCP, FPSHBT, FPCHTM (receveid honoraria from speaking engagements & study grants from
Sun Pharma, Terumo, Novartis, Takeda & Otsuka)

Josephine Anne C. Lucero, MD, FPCP, DPSHBT, DPCHTM (no financial disclosures)

Anne Kristine H. Quero, MD, FPCP, DPSHBT, DPCHTM (no financial disclosures)

Maria Clariza M. Santos, MD, FPCP, FPSHBT, FPCHTM (no financial disclosures)

Cybele Lara R. Abad, MD, FPCP (Speaker’s bureau for Maxicare wellness & MSD)

Karl Evans R. Henson, MD, FPCP, FPSMID (received honoraria for speaking engagements from Pfizer, MSD, Unilab & BSV
Bioscience)

Honey Jane B. Limos, MD, FPCP. DPSMID (no financial disclosures)

Monica Pia R. Montecillo, MD, FPCP, FPSMID (no financial disclosures)

Leonell Albert L. Quitos, MD, FPCP (received honoraria for speaking engagements with Philcare Pharma)

Sebar S. Sala, MD, FPCP, DPSMID (no financial disclosures)

Maria Sonia S. Salamat, MD, FPCP, FPSMID (no financial disclosures)

Joanne Carmela M. Sandejas, MD, FPCP, DPSMID (no financial disclosures)

Krishja T. Dela Torre, MD, FPCP (no financial disclosures)

Bryan Paul G. Ramirez, MD, FPCP (no financial disclosures)

Isabelle Dominique V. Tomacruz-Amante, MD, DPCP, DPSN (no financial disclosures)

Anthony Russell T. Villanueva, MD, FPCP, FPSN (member of Advisory Boards for Globo asiatico, Boerhinger Ingelheim,
member of Speaker’'s Bureau for Boehringer Ingelheim, Astra Zeneca, Novartis, Merck, Corbridge, Servier, Globo
asiatico, Otsuka, and received Educational grants from Globo asiatico & Sanofi aventis)

Albert B. Albay, Jr., MD, FPCP, FPCCP, FPSCCM (received honoraria for speaking engagements with Draeger)

Gene Phillip Louie C. Ambrocio, MD, FPCP, FPCCP (no financial disclosures)

Blake Warren C. Ang, MD, FPCP, DPCCP (no financial disclosures)

Carla Emille D. Barbon, MD-MBA, FPCP, DCCP (no financial disclosures)

Jamie R. Chua, MD, FPCP, FPCCP (no financial disclosures)

Anjuli Mae P. Jaen, MD, FPCP, FPCCP (no financial disclosures)

Jonray R. Magallanes, MD, FPCP, FPCCP (no financial disclosures)

Irene Rosellen P. Tan, MD, FPCP, DPCCP (no financial disclosures)

Mithi Kalayaan S. Zamora, MD, FPCP, DPCCP (no financial disclosures)

CONSENSUS PANEL

Josephine A. Chikiamco-Dizon, MD (no financial disclosures)

Raquel P. Evangelista-Lopez, MD, DFM (no financial disclosures)

George Paul T. Habacon, MD, FPCP, FPCCP (no financial disclosures)
Rodolfo Roman T. Bigornia, MD, FPCP, FPCCP (no financial disclosures)
Nannede C. Mercado, MD, FPCEM (no financial disclosures)

Dave C. Gamboa, MD, FPCEM (no financial disclosures)

Diana R. Tamondong-Lachica, MD, FPCP (no financial disclosures)
Nemencio A. Nicodemus, Jr. MD, FPCP, FPSEDM (no financial disclosures)
Esther A. Saguil, MD, FPCS (Key Opinion Leader for Johnson & Johnson)
George Robert L. Uyquiengco, MD, FPCS (no financial disclosures)

76 Vol 60 No. 2



Sepsis and Septic Shock Buensalido, et al.

Jude Erric L. Cinco, MD, FPCP, FPCC, FPSCCM (received honoraria for speaking engagements and occasional module
creation for Abbot, Astra-Zeneca, Biomedis, Boehringer Ingelheim, Corbridge, Delex, Getz Pharma, LRI Therapharma,
Marcburg, Philcare, Pfizer & Sanofi)

Vincent V. Valencia, MD, FPCP, FPCC (received honoraria for being on a speaker’s bureau, &/or speaking engagements
with Pfizer & Menarini; reported unspecified investment interests and intellectual property rights that may be related to
the subject of the guideline)

Maricar M. Esculto, MD, DPCMNP, PhilSPEN representative (no financial disclosures)

Ramon C. Severino, MD (no financial disclosures)

Ma. Lorena D. Lorenzo, MD, FPAFP, DPAAB (no financial disclosures)

Maria Liza Peraren, RN, MAN (no financial disclosures)

Dulcinea Keiko A. Balce Santos, MD, FPCP, FPSDE (no financial disclosures)

Anne Marie Geraldine J. Javier, MD, FPCP, FPSDE (no financial disclosures)

Michael L. Villa, MD, FPCP, FPSEDM (received honoraria as consultant/advisor regarding GLP1 & GLP1 agonist from Eli Lilly
and Novo Nordisk, and for speaking engagements with Novo Nordisk, Eli Lilly & Astra Zeneca)

Oliver Alan C. Dampil, MD, FPCP, FPSEDM (received honoraria as consultant/advisor regarding GLP1 & GLP1 agonist from
Eli Lilly and Novo Nordisk, and for speaking engagements with Novo Nordisk, Eli Lilly & Astra Zeneca)

Elaine C. Cunanan, MD, MHPed (no financial disclosures)

Roberto Razo II, MD, FPCP (no financial disclosures)

Rico Paolo G. Tee, MD, FPCP, DPSHBT, DPCHTM (no financial disclosures)

Mario M. Panaligan, MD, FPCP, FPSMID (received honoraria for speaking engagements with United Laboratories, Pfizer,
Sanofi Pasteur, AJ Research & Pharma, Glaxo SmithKline, Janssen, BSV Bioscience & Camber; investments with
Detoxicare Molecular Laboratory)

Minette Claire O. Rosario, MD, FPCP, FPSMID (no financial disclosures)

References care unit: a systematic review and meta-analysis. Critical Care
) ) 2018; 22:28;

1. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, 10.  Williams JM, Greenslade JH, McKenzie JV et al. SIRS, gSOFA
Annane D., Bauer M, Bellqmo R, Bernard QR' .Ch'Chel JD, and organ dysfunction: insights from a prospective database
Coopersmith CM, Hotchkiss RS. The third international of emergency department patients with infection. Chest 2016,
consensus definitions for sepsis and septic shock (Sepsis-3). doi: 10.1016/j.chest.2016.10.057.

JAMA. 2016 Feb 23;315(8):801-10. . 1. Ang SRC, Ubaldo OGV, Tayzon MFR, Abad CLR, Henson

2. Guyatt GH, OXman AD, Vist GE et al. GRADE: an emerging KER, Gueco IP, Cinco JEL. A Prospective Cohort Study of the
consensus on rating quality of evidence and strength of Quick Sequential Organ Failure Assessment (GSOFA) Score
re'cqmmendat'lons. B'I\/IJi 2008;336:924-926- . . versus the Systemic Inflammatory Response Syndrome (SIRS)

3. Clinical Practice Guidelines for Sepsis and Septic Shock in Criteria in the Determination and Prognostication of Sepsis in
Adults in the Philippines 2020. https://www.psmid.org/wp- a Philippine Tertiary Hospital. Unpublished as of 2018.
content/uploads/2020/03/2020-CPG-for-Sepsis-in-Adults- 12.  Askim A, Moser F, Gustad LT et al. Poor performance of quick-
Full-Manuscript.pdf Accessed: August 23, 2021. SOFA (qSOFA) score in predicting severe sepsis and mortality

4. Fernando SM, Tran A, Taljaard M et al., Prognostic Accuracy - a prospective study of patients admitted with infection to the
of the Quick Sequential Organ Failure Assessment for emergency department. Scandinavian Journal of Trauma,
Mortality in Patients with Suspected Infection. A Systematic Resuscitation and Emergency Medicine 2017;25:56. DOI
Review and Meta-analysis. Annals of Internal Medicine, 2018; 10.1186/513049-017-0399-4
168(4): 266-275. . 13.  Finkelsztein EJ, Jones DS, Ma KC et al. Comparison of gSOFA

5. Serafim R, Gomes JA, Salluh J, Pévoa P. A comparison of the and SIRS for predicting adverse outcomes of patients with
quick-SOFA and systemic inflammatory response syndrome suspicion of sepsis outside the intensive care unit. Critical
criteria for the diagnosis of sepsis and prediction of mortality: Care 2017: 21:73.

a systematic review and meta-analysis. Chest. 2018 Mar 14. Freund Y, Lemachatti N, Krastinova E et al. Prognostic
1;153(3):646-55. Accuracy of Sepsis-3 Criteria for In-hospital Mortality Among

6. Giamarellos-Bourboulis EJ, Tsaganos T, Tsangaris | et al. Patients with Suspected Infection Presenting to the
Validation of the new Sepsis-3 definitions: proposal for Emergency Department. JAMA  2017:317(3):301-308.
improvement in early risk identification. Clinical Microbiology doi:10.1001/JAMA.2016.20329
and Infection 2017; 23:104-109; 15.  Szakmany T, Pugh R, Kopczynska M, Lundin RM, Sharif B,

7. Khwannimit B, Bhurayanontachai R, Vattanavit V. Comparison Morgan P, Ellis G, Abreu J, Kulikouskaya S, Bashir K, Galloway
of the performance of SOFA, gSOFA and SIRS for predicting L. Defining sepsis on the wards: results of a multi-centre point-
mortality and organ failure among sepsis patients admitted to prevalence study comparing two sepsis  definitions.
the intensive care unit in a middle-income country. Journal of Anaesthesia. 2018 Feb;73(2):195-204.

Critical Care 2018; 44:156-160; . _ 16.  April MD, Aguirre J, Tannenbaum LI et al. Sepsis Clinical

8. Park HK, Kim WY, Kim MC et al. Qu!cklsequentlal organ failure Criteria in Emergency Department Patients Admitted to an
assessment compared to systemic inflammatory response Intensive Care Unit: An External Validation Study of Quick
syndrome for predicting sepsis in emergency department. Sequential Organ Failure Assessment.The Journal of
Journal of Critical Care 2017; 42:12-17, Emergency Medicine; http://dx.doi.org/10.1016/j-

9. Song JU, Sin CK, Park HK et al. Performance of the quick jemermed.2016.10.012
Sequential (sepsis-related) Organ Failure Assessment score 17.  Eamon P. Raith, MBBS, MACCP; Andrew A. Udy, MBChB,
as a prognostic tool in infected patients outside the intensive PhD, FCICM:; Michael Bailey, PhD; et al. Prognostic Accuracy

Vol 60 No. 2 77



Buensalido, et al.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

78

of the SOFA Score, SIRS Criteria, and gSOFA Score for In-
Hospital Mortalityv Among Adults with Suspected Infection
Admitted to the Intensive Care Unit. JAMA. 2017;317(3):290-
300. doi:10.1001/JAMA.2016.20328

Seymour CW, Liu VX, lwashyna TJ et al. Assessment of
Clinical Criteria for Sepsis. For the third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-
3). JAMA 2016; 315:762-774.

Bone RC, Balk RA, Cerra FB, et al. Definitions for sepsis and
organ failure and guidelines for the use of innovative therapies
in sepsis. The ACCP/SCCM Consensus Conference
Committee. American College of Chest Physicians/Society of
Critical Care Medicine. Chest. 1992; 101(6):1644655.
Sterling SA, Puskarich MA, Glass AF, Guirgis F, Jones AE. The
impact of the Sepsis-3 septic shock definition on previously
defined septic shock patients. Critical care medicine. 2017
Sep;45(9):1436.

Henning DJ, Puskarich MA, Self WH, Howell MD, Donnino
MW, Yealy DM, Jones AE, Shapiro NI. An emergency
department validation of the SEP-3 sepsis and septic shock
definitions and comparison with 1992 consensus definitions.
Annals of emergency medicine. 2017 Oct 1;70(4):544-52.
Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M,
Ferrer R, Kumar A, Sevransky JE, Sprung CL, Nunnally ME,
Rochwerg B. Surviving sepsis campaign: international
guidelines for management of sepsis and septic shock: 2016.
Intensive care medicine. 2017 Mar 1;43(3):304-77.

Nishida O, Ogura H, Egi M, Fujishima S, Hayashi Y, Iba T,
Imaizumi H, Inoue S, Kakihana Y, Kotani J, Kushimoto S. The
Japanese clinical practice guidelines for management of
sepsis and septic shock 2016 (J-SSCG 2016). Journal of
intensive care. 2018 Dec;6(1):7.

Cheng MP, Stenstrom R, Paquette K, Stabler SN, Akhter M,
Davidson AC, Gavric M, Lawandi A, Jinah R, Saeed Z, Demir
K. Blood culture results before and after antimicrobial
administration in patients with severe manifestations of sepsis:
A diagnostic study. Annals of internal medicine. 2019 Sep 17.
Tarai B, Jain D, Das P, Budhiraja S. Paired blood cultures
increase the sensitivity for detecting pathogens in both
inpatients and outpatients. European Journal of Clinical
Microbiology & Infectious Diseases. 2018 Mar 1;37(3):435-
41.

Kondo Y, Umemura Y, Hayashida K, Hara Y, Aihara M,
Yamakawa K. Diagnostic value of procalcitonin and presepsin
for sepsis in critically ill adult patients: a systematic review and
meta-analysis. Journal of intensive care. 2019 Dec;7(1):22.
Rochwerg B, Alhazzani W,Sindi A,Heels-Ansdell D,Thabane
L,Fox-Robichaud A,Mbuagbaw L,Szczeklik ~W,Alshamsi
F,Altayyar S,Ip WC. Fluid resuscitation in sepsis: a systematic
review and network meta-analysis. Annals of internal
medicine; 2014 Sep 2.

Rochwerg B, Alhazzani W,Gibson A,Ribic CM,Sindi A,Heels-
Ansdell D,Thabane L,Fox-Robichaud A,Mbuagbaw
L,Szczeklik W,Alshamsi F. Fluid type and the use of renal
replacement therapy in sepsis: a systematic review and
network meta-analysis. Intensive care medicine; 2015 Sep 1.
Neto AS, Veelo DP,Peireira VG,de Assuncdo MS,Manetta
JAEsposito  DC,Schultz MJ. Fluid resuscitation  with
hydroxyethyl starches in patients with sepsis is associated with
an increased incidence of acute kidney injury and use of renal
replacement therapy: a systematic review and meta-analysis
of the literature. Journal of critical care; 2014 Feb 1.

Brown RM, Wang L, Coston TD, Krishnan NI, Casey JD,
Wanderer JP, Ehrenfeld JM, Byrne DW, Stollings JL, Siew ED,
Bernard GR. Balanced Crystalloids Versus Saline in Sepsis: A
Secondary Analysis of the SMART Trial. American journal of
respiratory and critical care medicine. 2019 Aug 27(ja).
Young P, Bailey M, Beasley R, Henderson S, Mackle D,
McArthur C, McGuinness S, Mehrtens J, Myburgh J, Psirides
A, Reddy S. Effect of a buffered crystalloid solution vs saline

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Sepsis and Septic Shock

on acute kidney injury among patients in the intensive care
unit: the SPLIT randomized clinical trial. JAMA. 2015 Oct
27;314(16):1701-10.

Xu JY, Chen QH,Xie JF,Pan C,Liu SQ,Huang LW,Yang CS,Liu
L,Huang YZ,Guo FM,Yang Y. Comparison of the effects of
albumin and crystalloid on mortality in adult patients with
severe sepsis and septic shock: a meta-analysis of
randomized clinical trials. Critical Care; 2014 Dec.

Zou Y, Ma K,Xiong JB,Xi CH,Deng XJ. Comparison of the
effects of albumin and crystalloid on mortality among patients
with septic shock: systematic review with meta-analysis and
trial sequential analysis. Sao Paulo Medical Journal; 2018 Oct.
Rochwerg B, Alhazzani W,Gibson A,Ribic CM,Sindi A,Heels-
Ansdell D,Thabane L,Fox-Robichaud A,Mbuagbaw
L,Szczeklik W,Alshamsi F. Fluid type and the use of renal
replacement therapy in sepsis: a systematic review and
network meta-analysis. Intensive care medicine; 2015 Sep 1.
Levy MM, Evans LE, Rhodes A. The surviving sepsis campaign
bundle: 2018 update. Intensive care medicine. 2018 Jun
1,44(6):925-8.

Levy MM, Rhodes A, Phillips GS, Townsend SR, Schorr CA,
Beale R, Osborn T, Lemeshow S, Chiche JD, Artigas A,
Dellinger RP. Surviving Sepsis Campaign: association
between performance metrics and outcomes in a 7.5-year
study. Intensive care medicine. 2014 Nov 1;40(11):1623-33.
Pepper DJ, Jaswal D, Sun J, Welsh J, Natanson C, Eichacker
PQ. Evidence underpinning the centers for Medicare &
Medicaid services' severe sepsis and septic shock
management bundle (sep-1): a systematic review. Annals of
internal medicine. 2018 Apr 17;168(8):558-68.

Marik PE, Linde-Zwirble WT, Bittner EA, Sahatjian J, Hansell
D. Fluid administration in severe sepsis and septic shock,
patterns and outcomes: an analysis of a large national
database. Intensive care medicine. 2017 May 1;43(5):625-32.
Silversides JA, Major E, Ferguson AJ, Mann EE, McAuley DF,
Marshall JC, Blackwood B, Fan E. Conservative fluid
management or deresuscitation for patients with sepsis or
acute respiratory distress syndrome following the resuscitation
phase of critical illness: a systematic review and meta-
analysis. Intensive care medicine. 2017 Feb 1;43(2):155-70.
Monnet X, Marik PE, Teboul JL. Prediction of fluid
responsiveness: an update. Annals of intensive care. 2016
Dec 1;6(1):111.

Jalil BA, Cavallazzi R. Predicting fluid responsiveness: a review
of literature and a guide for the clinician. The American journal
of emergency medicine. 2018 Nov 1;36(11):2093-102.
Georges D, de Courson H, Lanchon R, Sesay M, Nouette-
Gaulain K, Biais M. End-expiratory occlusion maneuver to
predict fluid responsiveness in the intensive care unit: an
echocardiographic study. Critical Care. 2018 Dec;22(1):32.
Anvi T, Lador A, Lev S, Leibovici L, Paul M, Grossman A.
Vasopressor for the treatment of septic shock: Systematic
review and meta-analysis. PLoS One. 2015;10(8):e0129305.
Vasu T, Cavallazzi R, Hirani A, Kaplan G, Leibby B, Marik PE.
Norepinephrine or dopamine for septic shock. J Intensive Care
Med. 2011;27(3):172-178.

Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M,
Ferrer R, et al. Surviving sepsis campaign: International
guidelines for management of sepsis and septic shock.
Intensive Care Med. 2017;43(3):304-377.

Mahmoud K and Ammar A. Norepinephrine supplemented
with dobutamine or epinephrine for the cardiovascular support
of patients with septic shock. Indian J Crit Care Med.
2012;16(2):75-80.

Asfar, P., Meziani, F., et al., High vesus Low Blood — Pressure
Target in Patients with Septic Shock. The New England
Journal of Medicine 2014; 370: 1583-93.

Lamontagne, F., Day, A., et al., Pooled analysis of higher
versus lower blood pressure targets for vasopressor therapy

Vol 60 No. 2



Sepsis and Septic Shock

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

septic and vasodilatory shock. Intensive Care Med (2017).
DOI: 10.1007/s00134-017-5016-5.

Cecconi, M, Back, D et al., Consensus in Circulatory Shock
and Hemodynamic Monitoring. Task Force of the European
Society of Intensive Care Medicine. 2014, 40:1795 — 1815.
Lee SM, An WS. New clinical criteria for septic shock: serum
lactate level as new emerging vital sign. J Thoracic Dis 2016;
8(7): 1388-1390. Doi: 10.21037/jtd.2016.05.55.

Levy MM, Evans LE, Rhodes A. The Surviving Sepsis
Campaign Bundle: 2018 Update. Critical care medicine 2018;
46(6): 997-1000.

Vincent JL, Quintairos ESA, Couto L, Jr., Taccone FS. The
value of blood lactate kinetics in critically-ill patients: a
systematic review. Critical care (London, England) 2016;
20(1): 257.

Garcia-Alvarez M, Marik P, Bellomo R. Sepsis-associated
hyperlactatemia. Critical care (London, England) 2014; 18(5):
503.

Hernandez G, Luengo C, Bruhn A, et al. When to stop septic
shock resuscitation: clues from a dynamic perfusion
monitoring. Annals of intensive care 2014; 4: 30.

Montassier E, Batard E,et. al.. Base excess is an accurate
predictor of elevated lactate in ED septic patients. American
Journal of Emergency Medicine; 2012.

Palma, L., Ferreira, G., Amaral, A., Brauer, L., Azevedo,L.,&
Park,M.. Acidosis and mortality in severe sepsis and septic
shock evaluated by base excess variation. . Critical Care;
2003.

Park M, Noritomi D,Maciel,A,Azevedo LC,Pizzo V,& Cruz-
Neto,L.. Partitioning evolutive standard base excess
determinants in septic shock patients. . Revista Brasileira De
Terapia Intensiva; 2007.

Smith |, Kumar P,Molloy S,Rhodes A,Newman P,Grounds R,&
Bennett,E.. Base excess and lactate as prognostic indicators
for patients admitted to intensive care. . Intensive care
medicine; 2001.

Mallat J, Lemyze M, Tronchon L, Vallet B, Thevenin D. (2016)
Use of venous-to-arterial carbon dioxide tension difference to
guide resuscitation therapy in septic shock.

Vallee F, Vallet B, Mathe O, Parraguette J, Mari A, Silva S,
Samii K, Fourcade O, Genestal M (2008) Central venous-to-
arterial carbon dioxide difference: an additional target for goal-
directed therapy in septic shock? Intensive Care Med
34:2218-2225

Cecconi M, De Backer D, Antoneli M, et. al. (2014)
Consensus on circulatory shock and hemodynamic
monitoring. Task force of the European Society of Intensive
Care Medicine. Intensive Care Med 40: 1795 - 1815
Velissaris D., et. al. (2016). The Use of Pulmonary Artery
Catheter in Sepsis Patients: Literature Review. J Clin Med Res.
2016; 8(11): 769-776

Rajaram SS, Desai NK, Kalra A, Gajera M, Cavanaugh SK,
Brampton W, Young D, Harvey S, Rowan K. (2013) Pulmonary
artery catheters for adult patients in intensive care. Cochrane
Database Syst Rev. 2013 Feb 28;(2):CD003408

Paul, M. et al. (2010) ‘Systematic Review and Meta-Analysis
of the Efficacy of Appropriate Empiric Antibiotic Therapy for
Sepsis. Antimicrobial Agents and Chemotherapy, 54(11), pp.
4851-4863. doi: 10.1128/aac.00627-10 .

Marquet, K. et al. (2015) ‘Incidence and outcome of
inappropriate in-hospital empiric antibiotics for severe
infection: a systematic review and meta-analysis’, Critical
Care, 19(1), p. 63. doi: 10.1186/s13054-015-0795-y

Kumar, Anand et al. (2009) ‘Initiation of Inappropriate
Antimicrobial Therapy Results in a Fivefold Reduction of
Survival in Human Septic Shock’, Chest, 136(5), pp. 1237-
1248. doi: 10.1378/chest.09-0087.

Coopersmith CM, et al. Surviving sepsis campaign: research
priorities for sepsis and septic shock. Intensive Care Med

Vol 60 No. 2

68.

69.

70.

7.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

Buensalido, et al.

(2018) 44:1400-1426. https://doi.org/10.1007/s00134-018-
5175-z

Vasquez-Grande G, Kumar A. Optimizing antimicrobial
therapy of sepsis and septic shock: focus on antibiotic
combination therapy. Semin Respir Crit Care Med 2015;
36:154-166. DOI 10.1055/5-0034-1398742

Kumar A, et al. Early combination antibiotic therapy yields
improved survival compared with monotherapy in septic
shock: a propensity-matched analysis. Crit Care Med 2010
Vol. 38, No. 9. DOI: 10.1097/CCM.0b013e3181eb3ccd

Paul M, Lador A, Grozinsky-Glasberg S, Leibovici L. Beta
lactam antibiotic monotherapy vs beta lactam -
aminoglycoside antibiotic combination therapy for sepsis
(Cochrane review). Cochrane Database of Systematic
Reviews 2014, Issue 1. Art. No.: CD003344. DOI:
10.1002/14651858.CD003344.pub3

Arias-Otiz PM, Calderon LdP, Castillo JS, et.al. 2016. Risk
factors for methicillin-resistant  Staphylococcus aureus
bacteremia: a multicenter matched case-control study.
Biomedica: 36: 612-8. doi:
http://dx.doi.org/10.7705/biomedica.v36i4.3193
Carnicer-Pont D, Bailey KA, Mason BW, et. al. 2006. Risk
factors for hospital-acquired methicillin-resistant
Staphylococcus aureus bacteremia: a case-control study.
Epidemiol Infect, 134, 1167-1173.
doi:10.1017/S0950268806006327

Zacharioudakis IM, Fainareti NZ, Ziakas PD, et. al. 2014.
Meta-analysis of Methicillin-Resistant Staphylococcus aureus
colonization and risk of infection in dialysis patients. Journal of
American Society of Nephrology. 25: 2131-2141,
Torre-Cisneros J, Natera C, Mesa F, et. al. 2017. Clinical
predictors of methicillin-resistant Staphylococcus aureus in
nosocomial and healthcare-associated pneumonia: a
multicenter, matched case—control study. Eur J Clin Microbiol
Infect Dis. DOI 10.1007/s10096-017-3100-y

Bader MS. 2006. Staphylococcus aureus Bacteremia in Older
Adults: Predictors of 7-Day Mortality and Infection with a
Methicillin-Resistant Strain. Infection Control and Hospital
Epidemiology, Vol. 27, No. 11 pp. 1219-1225.
http://www.jstor.org/stable/10.1086/507924

Kumar A, Roberts D, Wood KE, Light B, Parrillo JE, Sharma S,
MD; Suppes R, Feinstein D, Zanotti S, Taiberg L, Gurka D,
Kumar A, Cheang M. Duration of hypotension before initiation
of effective antimicrobial therapy is the critical determinant of
survival in human septic shock. Crit Care Med 2006; 34:1589—
1596.

Rybak, MJ, et al. Therapeutic monitoring of vancomycin: A
revised consensus guideline and review of the American
Society of Health-System Pharmacists, the Infectious
Diseases Society of America, the Pediatric Infectious Diseases
Society and the Society of Infectious Diseases Pharmacists.
2019

Roberts et al. Individualized antibiotic dosing for patients who
are critically ill: challenges and potential solutions. Lancet
Infect Dis 2014; 14:498-509.

Chant, Leung, Friedrich. Optimal dosing of antibiotics in
critically-ill patients by using continuous/extended infusions: a
systematic review and meta-analysis.

Roberts et al. Continuous verses Intermittent B-Lactam
Infusion in Severe Sepsis: A Meta-analysis of Individual Patient
Data from Randomized Trials. Am J Respir Crit Care Med Vol
194, Iss 6, pp 681-691, Sep 15, 2016.

Yang, Zhang, Zhou, Wang, Chen. Clinical Outcomes with
Alternative Dosing Strategies for Piperacillin/Tazobactam: A
Systematic Review and Meta-Analysis. PLoS ONE 10(1):
e0116769. doi: 10.1371/journal.pone.0116769.

Rhodes et al. Prolonged Infusion Piperacillin-Tazobactam
Decreases Mortality and Improves Outcomes in Severely |l
Patients: Results of a Systematic Review and Meta-Analysis.

79



Buensalido, et al.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

80

Critical Care Medicine. DOl
10.1097/CCM.0000000000002836.

Yu, Pang, Wu, Shan, Jiang. Clinical outcomes of prolonged
infusion (extended infusion or continuous infusion) versus
intermittent bolus of meropenem in severe infection: A meta-
analysis. PLOS ONE \
https://doi.org/10.1371/journal.pone.0201667.

Korbila, Tansarli, Karageorgopoulos, Konstantinos Z,
Vardakas, Falagas. Extended or continuous verses short-term
intravenous infusion of cephalosporins: a meta-analysis.
Expert Rev. Anti-Infect. Ther. 11(6), 585-595 (2013).
Vardakas, Voulgaris, Maliaros, Samonis, Falagas. Prolonged
versus short-term intravenous infusion of antipseudomonal (3-
lactam for patients with sepsis: a systematic review and meta-
analysis of randomized trials. www.thelancet.com/infection
Published online October 25, 2017
http://dx.doi.org/10.1016/S1473-3099(17)30615-1.

Vuagnat A, Stern R, Lotthe A, Schuhmacher H, Duong M,
Hoffmeyer P, et al. High dose vancomycin for osteomyelitis:
continuous vs. intermittent infusion. J Clin Pharm Ther.
2004;29(4):351-7

Zelenitsky S, Alkurdi N, Weber Z, Ariano R, Zhanel G.
Preferential emergence of reduced vancomycin susceptibility
in health care- associated methicillin-resistant Staphylococcus
aureus isolates during continuous-infusion vancomycin
therapy in an in vitro dynamic model. Antimicrob Agents
Chemother 2011. 55:3627-3630.

Roberts JA, Taccone FS, Udy AA, Vincent JL, Jacobs F,
Lipman J. Vancomycin dosing in critically-ill patients: robust
methods for improved continuous-infusion  regimens.
Antimicrob Agents Chemother 2011. 55:2704 — 2709.
Wysocki M, Delatour F, Faurisson F, Rauss A, Pean Y, Misset
B, Thomas F, Timsit JF, Similowski T, Mentec H, Mier L,
Dreyfuss D. Continuous versus intermittent infusion of
vancomycin in severe Staphylococcal infections: prospective
multicenter randomized study. Antimicrob Agents Chemother
2001. 45:2460 —2467.

Cataldo MA, Taccorelli E, Grilli E, Pea F, Petrosilo N.
Continuous versus intermittent infusion of vancomycin for the
treatment of Gram-positive infections: systematic review and
meta-analysis. J Antimicrob Chemother 2012. 67:17-24.

Hao JJ, Chen H, Zhou JX. Continuous versus intermittent
infusion of vancomycin in adult patients: a systematic review
and meta-analysis. Int J Antimicrob Agents. 2016;47(1):28-
35.

Chu Y, Luo Y, Quan X, Jiang M, Zhou B. Intermittent vs
Continuous vancomycin infusion for Gram-positive infections:
A systematic review and meta-analysis. J Infect Public
Healthd, 2019; JIPH-1182

Intravenous  Vancomycin  Use-Adult-Inpatient/Ambulatory
Clinical Practice Guideline. University of Wisconsin Hospitals
and Clinical Authority. 2018. p16; CCKM@uwhealth.org

Silva BN, et al. De-escalation of antimicrobial treatment for
adults with sepsis, severe sepsis or septic shock. Cochrane
Database Syst Rev.2013 Mar 28;(3):CD007934. DOI
10.1002/14651858.CD007934.pub3.

Leone M, et al. De-escalation versus continuation of empirical
antimicrobial treatment in severe sepsis: a multicenter non-
blinded randomized noninferiority trial. Intensive Care
Med. 2014 Oct;40(10):1399-408. DOI 10.1007/s00134-014-
3411-8.

Guo Y, et al. De-escalation of empiric antibiotics in patients
with severe sepsis or septic shock: A meta-analysis. Heart
Lung. 2016 Sep-Oct;45(5):454-9. DOI
10.1016/j.hrting.2016.06.001

Pugh R, Grant C, Cooke RPD, Dempsey G. Short-course
versus prolonged-course antibiotic therapy for hospital-
acquired pneumonia in critically ill adults. Cochrane Database
of Systematic Reviews 2015, Issue 8. Art. No.: CD0O07577.
DOI: 10.1002/14651858.CD007577.pub3.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Sepsis and Septic Shock

Sawyer RG, Claridge JA, Nathens AB, et.al. Trial of short-
course antimicrobial therapy for intraabdominal infection. N
Engl J Med. 2015 May 21;372(21):1996-2005. doi:
10.1056/NEJMoa1411162.

Rattan R, Allen CJ, Sawyer RG, et.al. Patients with
Complicated Intra-Abdominal Infection Presenting
with Sepsis Do Not Require
Longer Duration of Antimicrobial Therapy. J  Am  Caoll
Surg. 2016 Apr;222(4):440-6. doi:
10.1016/j.jamcollsurg.2015.12.050. Epub 2016 Jan 14.
Eliakim-Raz N', Yahav D, Paul M, Leibovici L. Duration of
antibiotic treatment for acute pyelonephritis and septic urinary
tract infection-- 7 days or less versus longer treatment:
systematic review and meta-analysis of randomized controlled
trials. J Antimicrob Chemother. 2013 Oct;68(10):2183-91.
doi: 10.1093/jac/dkt177. Epub 2013 May 21.

Havey TC, Fowler RA, and Daneman N. Duration of antibiotic
therapy for bacteremia: a systematic review and meta-
analysis. Crit Care. 2011;15(6):R267. doi: 10.1186/cc10545.
Epub 2011 Nov 15.

Wirz Y, Meier MA, Bouadma L, Luyt CE, Wolff M, Chastre J,
Tubach F, Schroeder S, Nobre V, Annane D, Reinhart K. Effect
of procalcitonin-guided antibiotic treatment on clinical
outcomes in intensive care unit patients with infection and
sepsis patients: a patient-level meta-analysis of randomized
trials. Critical care. 2018 Dec 1;22(1):191.

Schuetz P, Muller B, Christ-Crain M, Stolz D, Tamm M,
Bouadma L, Luyt CE, Wolff M, Chastre J, Tubach F,
Kristoffersen KB. Procalcitonin to initiate or discontinue
antibiotics in acute respiratory tract infections. Evidence-
Based Child Health: A Cochrane Review Journal. 2013
Jul;8(4):1297-371.

Lagunes L, Encina B, Ramirez-Estrada S. Current
understanding in source control management in septic shock
patients: a review. Annals of translational medicine.
2016;4(17):330.

Schein M, Marshall J. Source control for surgical infections.
World journal of surgery. 2004;28(7):638-645.

Martinez ML, Ferrer R, Torrents E, et al. Impact of Source
Control in Patients with Severe Sepsis and Septic Shock.
Critical care medicine. 2017;45(1):11-19.

Azuhata T, Kinoshita K, Kawano D, et al. Time from admission
to initiation of surgery for source control is a critical
determinant of survival in patients with gastrointestinal
perforation with associated septic shock. Critical care
(London, England). 2014;18(3):R87.

Bloos F, Thomas-Ruddel D, Ruddel H, et al. Impact of
compliance with infection management guidelines on outcome
in patients with severe sepsis: a prospective observational
multi-center  study. Critical care (London, England).
2014;18(2): R42.

Rausei S, Pappalardo V, Ruspi L, et al. Early Versus Delayed
Source Control in Open Abdomen Management for Severe
Intra-abdominal Infections: A Retrospective Analysis on 111
Cases. World journal of surgery. 2018;42(3):707-712.

Tellor B, Skrupky LP, Symons W, High E, Micek ST, Mazuski
JE. Inadequate Source Control and Inappropriate Antibiotics
are Key Determinants of Mortality in Patients with Intra-
Abdominal Sepsis and Associated Bacteremia. Surgical
infections. 2015;16(6):785-793.

Vogler Jt, Hart L, Holmes S, Sciaretta J, Davis JM. Rapid
Source-Control Laparotomy: Is There a Mortality Benefit in
Septic Shock? Surgical infections. 2018;19(2):225-229.
Janum S, Afshari A. Central venous catheter (CVC) removal
for patients of all ages with candidaemia. The Cochrane
database of systematic reviews. 2016;7: Cd011195.
Rochwerg B et al. Corticosteroids in Sepsis:
An Updated Systematic Review and Meta-Analysis. Crit Care
Med. 2018 Sep;46(9):1411-1420.

Vol 60 No. 2


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sawyer%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=25992746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Claridge%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=25992746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nathens%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=25992746
https://www.ncbi.nlm.nih.gov/pubmed/25992746
https://www.ncbi.nlm.nih.gov/pubmed/25992746
https://www.ncbi.nlm.nih.gov/pubmed/26920994
https://www.ncbi.nlm.nih.gov/pubmed/26920994
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eliakim-Raz%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23696620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yahav%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23696620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paul%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23696620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leibovici%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23696620
https://www.ncbi.nlm.nih.gov/pubmed/23696620
https://www.ncbi.nlm.nih.gov/pubmed/22085732

Sepsis and Septic Shock

114.

115.

116.

17,

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

Annane D. et al. Corticosteroids for treating sepsis. Cochrane
Database Syst Rev. 2015;(12): CD002243.

Fang F. et al. Association of Corticosteroid Treatment with
Outcomes in Adult Patients with Sepsis: A Systematic Review
and meta-analysis. JAMA Intern  Med. 2019  Feb
1,179(2):213-223

Gibbison B. et al. Corticosteroids in septic shock: a systematic
review and network meta-analysis. Critical Care (2017) 21:78.
Venkatesh B. et al. Adjunctive Glucocorticoid Therapy in
Patients with Septic Shock. N Engl J Med. 2018 Mar
1,378(9):797-808.

Annane D. et al. Hydrocortisone plus Fludrocortisone for
Adults with Septic Shock. N Engl J Med 2018; 378:809-18.
NICE-SUGAR Study Investigators, Finfer S, Chittock DR, et al.
Intensive versus conventional glucose control in critically-ill
patients. N Engl J Med 2009; 360:1283.

Griesdale DE, de Souza RJ, van Dam RM, et al. Intensive
insulin therapy and mortality among critically-ill patients: a
meta-analysis including NICE-SUGAR study data. CMAJ
2009; 180:821.

Song F, Zhong LJ, Han L et al. (2014) Intensive insulin therapy
for septic patients: a meta-analysis of randomized controlled
trials. Biomed Res Int. 2014:698265

Network, A. R. D. S., Brower, R. G., Matthay, M. A., Morris, A.,
Schoenfeld, D., Thompson, B. T., & Wheeler, A. (2000).
Ventilation with lower tidal volumes as compared with
traditional tidal volumes for acute lung injury and the acute
respiratory distress syndrome. N Engl J Med, 342(18), 1301-
1308.

Villar, J., Kacmarek, R. M., Pérez-Méndez, L., & Aguirre-
Jaime, A. (2006). A high positive end-expiratory pressure, low
tidal volume ventilatory strategy improves outcome in
persistent acute respiratory distress syndrome: a randomized,
controlled trial. Critical care medicine, 34(5), 1311-1318.
National Heart, Lung, and Blood Institute ARDS Clinical Trials
Network. (2004). Higher versus lower positive end-expiratory
pressures in patients with the acute respiratory distress
syndrome. New England Journal of Medicine, 351(4), 327-
336.

Meade, M. O., Cook, D. J., Guyatt, G. H., Slutsky, A. S., Arabi,
Y. M., Cooper, D. J., ... & Austin, P. (2008). Ventilation
strategy using low tidal volumes, recruitment maneuvers, and
high positive end-expiratory pressure for acute lung injury and
acute respiratory distress syndrome: a randomized controlled
trial. JAMA, 299(6), 637-645.

Mercat, A., Richard, J. C. M., Vielle, B., Jaber, S., Osman, D.,
Diehl, J. L., & Gervais, C. (2008). Positive end-expiratory
pressure setting in adults with acute lung injury and acute
respiratory distress syndrome: a randomized controlled
trial. JAMA, 299(6), 646-655.

Talmor, D., Sarge, T., Malhotra, A., O'Donrell, C. R., Ritz, R,,
Lisbon, A., ... & Loring, S. H. (2008). Mechanical ventilation
guided by esophageal pressure in acute lung injury. New
England Journal of Medicine, 359(20), 2095-2104.

Hodgson, C. L., Tuxen, D. V., Davies, A. R., Bailey, M. J.,
Higgins, A. M., Holland, A. E., ... & Nichol, A. D. (2011). A
randomised controlled trial of an open lung strategy with
staircase recruitment, titrated PEEP and targeted low airway
pressures in patients with acute respiratory distress
syndrome. Critical care, 15(3), R133.

Kacmarek, R. M., Villar, J., Sulemanji, D., Montiel, R.,
Ferrando, C., Blanco, J., & Tucci, M. (2016). Open lung
approach for the acute respiratory distress syndrome: a pilot,
randomized controlled trial. Critical care medicine, 44(1), 32-
42.

Walkey, A., Del Sorbo, L., Hodgson, C., Adhikari, N., Wunsch,
H., Meade, O., Uleryk, E., Hess, D., Talmor, D., Taylor
Thompson,B., Brower, G., Fan, E. (2017). Higher PEEP
versus Lower PEEP Strategies for Patients with Acute

Vol 60 No. 2

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Buensalido, et al.

Respiratory Distress Syndrome: A Systematic Review and
Meta-Analysis. AnnalsATS 14 (Supplement 4), S297-303.
Petrucci N, De Feo C.skilung protective ventilation strategy for
the acute respiratory distress syndrome. Cochrane Database
of Systematic Reviews 2013, Issue 2. Art. No.: CD003844.
DOI: 10.1002/14651858.CD003844.pub4.

Fuller, Brian M., et al. "Lung-protective ventilation initiated in
the emergency department (LOV-ED): a quasi-experimental,
before-after trial." Annals of emergency medicine 70.3 (2017):
406-418.

Yilmaz, Murat, et al. "Six-month survival of patients with acute
lung injury: prospective cohort study." Critical care
medicine35.10 (2007): 2303-2308.

Gajic, Ognjen, et al. "Ventilator-associated lung injury in
patients without acute lung injury at the onset of mechanical
ventilation." Critical care medicine 32.9 (2004): 1817-1824.
Silversides, J. A., Major, E., Ferguson, A. J., Mann, E. E.,
McAuley, D. F., Marshall, J. C., ... & Fan, E. (2017).
Conservative fluid management or deresuscitation for patients
with sepsis or acute respiratory distress syndrome following
the resuscitation phase of critical illness: a systematic review
and meta-analysis. Intensive care medicine, 43(2), 155-170.
Zhang, Z., & Chen, L. (2015). The association between fluid
balance and mortality in patients with ARDS was modified by
serum potassium levels: a retrospective study. Peerd, 3, e752.
Ewan C. Goligher, Carol L. Hodgson, Neill K. J. Adhikari,
Maureen O. Meade, Hannah Wunsch, Elizabeth Uleryk,
Ognjen Gajic, Marcelo P. B. Amato, Niall D. Ferguson, Gordon
D. Rubenfeld, and Eddy Fan. Lung Recruitment Maneuvers for
Adult Patients with Acute Respiratory Distress Syndrome A
Systematic Review and Meta-Analysis Ann Am Thorac Soc Vol
14, Supplement 4, pp S304-S311, Oct 2017

Cavalcanti, A. B., Suzumura, E. A., Laranjeira, L. N., de
Moraes Paisani, D., Damiani, L. P., Guimaraes, H. P., & de
Oliveira, R. P. (2017). Effect of lung recruitment and titrated
positive end-expiratory pressure (PEEP) vs low PEEP on
mortality in patients with acute respiratory distress syndrome:
a randomized clinical trial. JAMA, 318(14), 1335-1345
Gueérin, C., Reignier, J., Richard, J. C., Beuret, P., Gacouin,
A., Boulain, T, ... & Clavel, M. (2013). Prone positioning in
severe acute respiratory distress syndrome (PROSEVA). New
England Journal of Medicine, 368(23), 2159-2168.
Voggenreiter, G., Aufmkolk, M., Stiletto, R. J., Baacke, M. G.,
Waydhas, C., Ose, C., ... & Nast-Kolb, D. (2005). Prone
positioning improves oxygenation in post-traumatic lung
injury—a prospective randomized trial. Journal of Trauma and
Acute Care Surgery, 59(2), 333-343.

Mancebo, J., Fernandez, R., Blanch, L., Rialp, G., Gordo, F.,
Ferrer, M., ... & Gich, I. (2006). A multicenter trial of prolonged
prone ventilation in severe acute respiratory distress
syndrome. American journal of respiratory and critical care
medicine, 173(11), 1233-1239.

Taccone, P., Pesenti, A., Latini, R., Polli, F., Vagginelli, F.,
Mietto, C., & Mancebo, J. (2009). Prone positioning in patients
with  moderate and severe acute respiratory distress
syndrome: a randomized controlled trial. JAMA, 302(18),
1977-1984.

Guerin C, Gaillard S, Lemasson S, Ayzac L, Girard R, Beuret
P, Palmier B, Le QV, Sirodot M, Rosselli S, et al. Effects of
systematic prone positioning in hypoxemic acute respiratory
failure: a randomized controlled trial. JAMA 2004; 292:2379-
2387

Munshi, L., Del Sorbo, L., Adhikari, N. K., Hodgson, C. L.,
Wunsch, H., Meade, M. O, ... & Fan, E. (2017). Prone position
for acute respiratory distress syndrome. A systematic review
and meta-analysis. Annals of the American Thoracic
Society, 14(Supplement 4), S280-S288.

Alhazzani, Waleed, et al. "Neuromuscular blocking agents in
acute respiratory distress syndrome: a systematic review and

81



Buensalido, et al.

146.

147.

148.

149.

150.

151.

152.

163.

154.

155.

156.

157.

158.

159.

160.

161.

162.

82

meta-analysis of randomized controlled trials." Critical
care17.2 (2013): R43.

Steingrub, J. S., Lagu, T., Rothberg, M. B., Nathanson, B. H.,
Raghunathan, K., & Lindenauer, P. K. (2014). Treatment with
neuromuscular blocking agents and the risk of in-hospital
mortality among mechanically ventilated patients with severe
sepsis. Critical care medicine, 42(1), 90.

National Heart, Lung, and Blood Institute PETAL Clinical Trials
Network. (2019). Early neuromuscular blockade in the acute
respiratory distress syndrome. New England Journal of
Medicine, 380(21), 1997-2008.

Vaquer, Sergi, et al. "Systematic review and meta-analysis of
complications and mortality of veno-venous extracorporeal
membrane oxygenation for refractory acute respiratory
distress syndrome." Annals of intensive care 7.1 (2017): 51.
Thalanany, Mariamma M., et al. "Methods of data collection
and analysis for the economic evaluation alongside a national,
multi-centre trial in the UK: conventional ventilation or ECMO
for Severe Adult Respiratory Failure (CESAR)." BMC health
services research 8.1 (2008): 94.

Combes, Alain, et al. "Extracorporeal membrane oxygenation
for severe acute respiratory distress syndrome." New England
Journal of Medicine 378.21 (2018): 1965-1975.

Goligher, E. C., Munshi, L., Adhikari, N. K., Meade, M. O.,
Hodgson, C. L., Wunsch, H., & Rubenfeld, G. D. (2017). High-
frequency oscillation for adult patients with acute respiratory
distress syndrome. A systematic review and meta-
analysis. Annals of the American Thoracic
Society, 14(Supplement 4), S289-S296.

Antonelli, Massimo, et al. "Noninvasive ventilation for
treatment of acute respiratory failure in patients undergoing
solid organ transplantation: a randomized trial." JAMA 283.2
(2000): 235-241.

Bellani, Giacomo, et al. "Noninvasive ventilation of patients
with acute respiratory distress syndrome. Insights from the
LUNG SAFE Study." American journal of respiratory and
critical care medicine 195.1 (2017): 67-77.

Patel, Bhakti K., et al. "Effect of noninvasive ventilation
delivered by helmet vs face mask on the rate of endotracheal
intubation in patients with acute respiratory distress syndrome:
a randomized clinical trial." JAMA 315.22 (2016): 2435-2441.
Azevedo, Luciano CP, et al. "Clinical outcomes of patients
requiring ventilatory support in Brazilian intensive care units: a
multicenter, prospective, cohort study." Critical Care 17.2
(2013): R63.

Sehgal, Inderpaul Singh, et al. "A study on the role of
noninvasive ventilation in mild-to-moderate acute respiratory
distress syndrome." Indian journal of critical care medicine:
peer-reviewed, official publication of Indian Society of Critical
Care Medicine 19.10 (2015): 593

Chionh CY, Soni SS, Finkelstein FO, Ronco C, Cruz DN. Use
of peritoneal dialysis in AKI: A systematic review. Clin J Am
Soc Nephrol. 2013;8(10):1649-1660.
doi:10.2215/CJN.01540213

Ponce D, Gobo-Oliveira M, Balbi AL. Peritoneal Dialysis
Treatment Modality Option in Acute Kidney Injury. Blood Purif.
2017;43(1-3):173-178. doi:10.1159/000452703

Chionh CY, Ronco C, Finkelstein FO, Soni SS, Cruz DN. Acute
peritoneal dialysis: What is the “adequate” dose for acute
kidney injury? Nephrol Dial Transplant. 2010;25(10):3155-
3160. doi:10.1093/ndt/gfq178

Ponce D, Buffarah MB, Goes C, Balbi A. Peritoneal dialysis in
acute kidney injury: Trends in the outcome across time
periods. PLOS One. 2015;10(5):1-13. doi:
10.1371/journal.pone.0126436

Chow YW, Lim BB, Hooi LS: Acute renal failure in the same
hospital ten years apart. Med J Malaysia 62: 27-32, 2007
George J, Varma S, Kumar S, Thomas J, Gopi S, Pisharody R:
Comparing continuous venovenous hemodiafiltration and

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

Sepsis and Septic Shock

peritoneal dialysis in critically-ill patients with acute kidney
injury: A pilot study. Perit Dial Int 31: 422-429, 2011
Watcharotone N, Sayumpoorujinant W, Udompon U,
Leeaphorn N, Kanjanabuch T: Intermittent peritoneal dialysis
in acute kid- ney injury. J Med Assoc Thai 94[Suppl 4]: S126-
S130, 2011

Werb R, Linton AL: Aetiology, diagnosis, treatment and
prognosis of acute renal failure in an intensive care unit.
Resuscitation 7: 95-100, 1979

Phu NH, Hien TT, Mai NT, Chau TT, Chuong LV, Loc PP,
Winearls C, Farrar J, White N, Day N: Hemofiltration and
peritoneal dialysis in infection-associated acute renal failure in
Vietnam. N Engl J Med 347: 895-902, 2002

Bartlett RH, Mault JR, Dechert RE, Palmer J, Swartz RD, Port
FK. Continuous arteriovenous hemofiltration: improved
survival in  surgical acute renal failure? Surgery.
1986;100(2):400-408.
http://www.ncbi.nim.nih.gov/pubmed/3090725.

Augustine JJ, Sandy D, Seifert TH, Paganini EP. A randomized

controlled trial comparing intermittent with continuous dialysis
in patients with ARF. Am J Kidney Dis. 2004;44(6):1000-1007.
doi: 10.1053/j.ajkd.2004.08.022

Gasparovi¢ V, Filipovic-Grei¢ |, Merkler M, Pisl Z. Continuous
Renal Replacement Therapy (CRRT) or Intermittent
Hemodialysis (IHD)—What Is the Procedure of Choice in
Critically-ill  patients? Ren Fail. 2003;25(5):855-862.
doi:10.1081/JDI-120024300

Guérin C, Girard R, Selli J, Ayzac L. Intermittent versus
continuous renal replacement therapy for acute renal failure in
intensive care units: results from a multicenter perspective
epidemiological survey.

Kellum JA, Angus DC, Johnson JP, etal. ORI GINAL
Continuous versus intermittent renal replacement therapy: a
meta-analysis. Intensive Care Med. 2002; 28:29-37.
doi:10.1007/s00134-001-1159-4

Uehlinger DE, Jakob SM, Ferrari P, et al. Comparison of
continuous and intermittent renal replacement therapy for
acute renal failure. Nephrol Dial Transplant. 2005;20(8):1630-
1637. doi:10.1093/ndt/gfh880

Vinsonneau C, Camus C, Combes A, et al. Continuous
venovenous haemodiafiltration versus intermittent
haemodialysis for acute renal failure in patients with multiple-
organ dysfunction syndrome: a multicentre randomised trial.
Lancet.  2006;368(9533):379-385.  doi:10.1016/S0140-
6736(06)69111-3

Kumar VA, Yeun JY, Depner TA, Don BR. Extended Daily
Dialysis vs. Continuous Hemodialysis for ICU Patients with
Acute Renal Failure: A Two-Year Single Center Report. Int J
Artif Organs. 2004;27(5):371-379.
doi:10.1177/039139880402700505

Zhang L, Yang J, Eastwood GM, Zhu G, Tanaka A, Bellomo R.
Extended Daily Dialysis Versus Continuous Renal
Replacement Therapy for Acute Kidney Injury: A Meta-
analysis. Am J Kidney Dis. 2015;66(2):322-330. doi:
10.1053/j.ajkd.2015.02.328

Karsou SA, Jaber BL, Pereira BJG. Impact of intermittent
hemodialysis variables on clinical outcomes in acute renal
failure.  Am J  Kidney Dis.  2000;35(5):980-991.
doi:10.1016/S0272-6386(00)70276-9

Douma CE, Redekop WK, van der Meulen JH, et al. Predicting
mortality in intensive care patients with acute renal failure
treated with dialysis. J Am Soc Nephrol. 1997;8(1):111-117.
http://www.ncbi.nim.nih.gov/pubmed/9013455.

Karvellas CJ, Farhat MR, Sajjad |, et al. A comparison of early
versus late initiation of renal replacement therapy in critically-
ill patients with acute kidney injury: A systematic review and
meta-analysis. Crit Care. 2011;15(1):1-10.
doi:10.1186/cc10061

Mavrakanas TA, Ezra ABD, Charytan DM. Early versus late
initiation of renal replacement therapy in patients with acute

Vol 60 No. 2



Sepsis and Septic Shock

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

kidney injury: A meta-analysis of randomised clinical trials.
Swiss Med Wkly . 2017;147(41-42).
doi:10.4414/smw.2017.14507

Liu KD, Himmelfarb J, Paganini E, et al. Timing of Initiation of
Dialysis in Critically-ill patients with Acute Kidney Injury. Clin J
Am Soc Nephrol. 2006;1(5):915-919.
doi:10.2215/CJN.01430406

Bagshaw SM, Uchino S, Bellomo R, et al. Timing of renal
replacement therapy and clinical outcomes in critically-ill
patients with severe acute kidney injury. J Crit Care.
2009;24(1):129-140. doi: 10.1016/j.jcrc.2007.12.017
Wheatley MA, Copeland B, Shah B, Heilpern K, Del Rio C,
Houry D. Efficacy of an emergency department-based HIV
screening program in the Deep South. J Urban Heal.
2011,88(6):1015-1019. doi:10.1007/s11524-011-9588-z
Shiao C-C, Wu V-C, Li W-Y, et al. Late initiation of renal
replacement therapy is associated with worse outcomes in
acute kidney injury after major abdominal surgery. Crit Care.
2009;13(5):R171. doi:10.1186/cc8147

Gaudry S, Hajage D, Schortgen F, et al. Initiation Strategies for
Renal-Replacement Therapy in the Intensive Care Unit. N Engl
J Med. 2016;375(2):122-133. doi:10.1056/NEJMoa1603017
Bouman CSC, Oudemans-van Straaten HM, Tijssen JGP,
Zandstra DF, Kesecioglu J. Effects of early high-volume
continuous venovenous hemofiltration on survival and
recovery of renal function in intensive care patients with acute
renal failure: A prospective, randomized trial. Crit Care Med.
2002;30(10):2205-2211. doi:10.1097/00003246-
200210000-00005

JAMAle TE, Hase NK, Kulkarni M, et al. Earlier-start versus
usual-start dialysis in patients with community-acquired acute
kidney injury: A randomized controlled trial. Am J Kidney Dis.
2013;62(6):1116-1121. doi: 10.1053/j.ajkd.2013.06.012
Wald R, Adhikari NKJ, Smith OM, et al. Comparison of
standard and accelerated initiation of renal replacement
therapy in acute kidney injury. Kidney Int. 2015;88(4):897-
904. doi:10.1038/ki.2015.184

El-Solh AA, Jaoude PA, Porhomayon J. Bicarbonate therapy
in the treatment of septic shock: A second look. Intern Emerg
Med. 2010;5(4):341-347. doi:10.1007/s11739-010-0351-3
Jaber S, Paugam C, Futier E, et al. Sodium bicarbonate
therapy for patients with severe metabolic acidaemia in the
intensive care unit (BICAR-ICU): a multicentre, open-label,
randomised  controlled, phase 3  trial. Lancet.
2018;392(10141):31-40. doi:10.1016/S0140-
6736(18)31080-8

Zhang Z, Zhu C, Mo L, Hong Y. Effectiveness of sodium
bicarbonate infusion on mortality in septic patients with
metabolic acidosis. Intensive Care Med. 2018;44(11):1888-
1895. doi:10.1007/s00134-018-5379-2

Ankawi G, Neri M, Zhang J, Breglia A, Ricci Z, and Ronco C.
Extracorporeal techniques for the treatment of critically-ill
patients with sepsis beyond conventional blood purification
therapy: the promises and the pitfalls. Critical Care (2018)
22:262 DOI: 10.1186/513054-018-2181-z

Putzu A, Schorer R, Lopez-Delgado JC, Cassina T, and
Landoni G. Blood purification and mortality in sepsis and septic
shock.  Anesthesiology  (2019)  131:580-93  DOI:
10.1097/ALN.0000000000002820

Dellinger R, Bagshaw S, Antonelli M, Foster D, Klein D,
Marshall J et al. Effect of Targeted Polymyxin B Hemoperfusion
on 28-Day Mortality in Patients With Septic Shock and
Elevated Endotoxin Level. JAMA. 2018;320(14):1455.
Dupuis, C., Sonneville, R., Adrie, C., Gros, A., Darmon, M.,
Bouadma, L., & Timsit, J.-F. (2017). Impact of transfusion on
patients with sepsis admitted in intensive care unit: a
systematic review and meta-analysis. Annals of Intensive
Care, 7(1). doi:10.1186/s13613-016-0226-5

Rygard, S. L., Holst, L. B., Wetterslev, J., Winkel, P., ...
Johansson, P. I. (2016). Long-term outcomes in patients with

Vol 60 No. 2

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

Buensalido, et al.

septic shock transfused at a lower versus a higher
haemoglobin threshold: the TRISS randomised, multicentre
clinical trial. Intensive Care Medicine, 42(11), 1685-1694.
doi:10.1007/s00134-016-4437-x

Carson JL, Stanworth SJ, Roubinian N, Fergusson DA, Triulzi
D, Doree C, Hebert PC. Transfusion thresholds and other
strategies for guiding allogeneic red blood cell transfusion.
Cochrane Database of Systematic Reviews 2016, Issue 10.
Art. No.: CD002042.&DOl:
10.1002/14651858.CD002042.pub4.

Zarychanski R, Turgeon AF, Mcintyre L, Fergusson DA.
Erythropoietin-receptor agonists in critically-ill patients: a
meta-analysis of randomized controlled trials. Cmaj. 2007 Sep
25,177(7):725-34.

Corwin, H. L. (2006). The Role of Erythropoietin Therapy in the
Critically lll. Transfusion Medicine Reviews, 20(1), 27-33. doi:
10.1016/j.tmrv.2005.08.002

Corwin HL, Gettinger A, Fabian TC, May A, Pearl RG, Heard
S, An R, Bowers PJ, Burton P, Klausner MA, Corwin MJ.
Efficacy and safety of epoetin alfa in critically-ill patients. New
England Journal of Medicine. 2007 Sep 6;357(10):965-76.
Mesgarpour, B., Heidinger, B. H., Roth, D., Schmitz, S., Walsh,
C. D., & Herkner, H. (2017). Harms of off-label erythropoiesis-
stimulating agents for critically ill people. Cochrane Database
of Systematic Reviews. doi:
10.1002/14651858.cd010969.pub2

Loftus, T. J., Mira, J. C., Stortz, J. A., Ozrazgat-Baslanti, T.,
Ghita, G. L., Wang, Z., ... Mohr, A. M. (2018). Persistent
Inflammation and Anemia among Critically Ill Septic Patients.
Journal of Trauma and Acute Care  Surgery,
1. doi:10.1097/ta.0000000000002147

Mica L, et al., Fresh frozen plasma is permissive for systemic
inflammatory response syndrome, infection, and sepsis in
multiple-injured  patients, Am J Emerg Med (2016),
http://dx.doi.org/10.1016/j.ajem.2016.04.041

Reiter N, Wesche N, and Perner A. The majority of patients in
septic shock are transfused with fresh-frozen plasma. Dan
Med J (Apr 2013).
https://ugeskriftet.dk/files/scientific_article_files/2018-
12/a4606.pdf

Muller MC, Arbous MS, et al. Transfusion of fresh-frozen
plasma in critically ill patients with a coagulopathy before
invasive procedures: a randomized clinical trial. Transfusion
(2015). https://doi.org/10.1111/trf. 12750

Schmidt, A. E., Henrichs, K. F., Kirkley, S. A., Refaai, M. A, &
Blumberg, N. (2017). Prophylactic Preprocedure Platelet
Transfusion Is Associated with Increased Risk of Thrombosis
and Mortality. American Journal of Clinical Pathology, 149(1),
87-94. doi:10.1093/ajcp/agx151

Slichter, S. J., Kaufman, R. M., Assmann, S. F., McCullough,
J., Triulzi, D. J., Strauss, R. G., ... Granger, S. (2010). Dose of
Prophylactic ~ Platelet Transfusions and Prevention of
Hemorrhage. New England Journal of Medicine, 362(7), 600—
613. doi:10.1056/nejmoa0904084

Rhodes A, Evans L, Alhazzani W, Levy M, Antonelli M, Ferrer
R, et al. Surviving Sepsis Campaign: International Guidelines
for Management of Sepsis and Septic Shock: 2016. Intensive
Care Med. 2017. 43:304-377.

ClinicalTrials.gov [Internet]. Bethesda (MD): National Library
of Medicine (US). 2000 Feb 29. Identifier NCT03090919,
Intervening with Platelet Transfusion in Sepsis (INFUSE); 2017
Mar 27 [cited 2019 Nov 13]; [about 5 screens]. Available from:
https://clinicaltrials.gov/ct2/show/N NCT03090919

Alejandria MM, Lansang MAD, Dans LF, Mantaring Il JB.
Intravenous immunoglobulin for treating sepsis, severe sepsis
and septic shock. Cochrane Database of Systematic Reviews
2013, Issue 9. Art.  No..  CD001090. DOl
10.1002/14651858.CD001090.pub2.

Cui et al. The clinical efficacy of intravenous IgM-enriched
immunoglobulin (pentaglobin) in sepsis or septic shock: a

83



Buensalido, et al.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

84

meta-analysis with trial sequential analysis. Ann. Intensive
Care (2019) 9:27 DOI 10.1186/513613-019-0501-3
Zarychanski et al. The Efficacy and Safety of Heparin in
Patients With Sepsis: A Systematic Review and Metaanalysis.
Critical Care Medicine (2015) 43:3. DOI
10.1097/CCM.0000000000000763

Yamakawa et al. Benefit profile of anticoagulant therapy in
sepsis: a nationwide multicentre registry in Japan. Critical
Care (2016) 20:229. DOI 10.1186/s13054-016-1415-1
ClinicalTrials.gov [Internet]. Bethesda (MD): National Library
of Medicine (US). 2000 Feb 29. Identifier NCT03378466,
Heparin Anticoagulation in Septic Shock (HALO); 2017 Dec
19 [cited 2019 Nov 13]; [about 7 screens]. Available from:
https://clinicaltrials.gov/ct2/show/NCT03378466

Alhazzani W, Lim W, Jaeschke RZ, Murad MH, Cade J, Cook
DJ. Heparin thromboprophylaxis in medical-surgical critically-
il patients: a systemat- ic review and meta-analysis of
randomized trials. Crit Care Med 2013; 41: 2088-98.

Park J., Lee JM, Lee JS, Cho YJ, Pharmacological and
Mechanical Thromboprophylaxis in Critically-ill patients: a
Network Metaanalysis of 12 Trials. J Korean Med Sci, 2016;
31:1828-1837.

Wang et al. Heparin therapy reduces 28-day mortality in adult
severe sepsis patients: a systematic review and meta-analysis.
Critical Care 2014, 18:563.

Fan et al. Efficacy and safety of low molecular weight heparin
in patients with sepsis: a meta-analysis of randomized
controlled trials. Scientific Reports 2016. 6:25984 | DOI:
10.1038/srep25984

Beitland et al.: Thromboprophylaxis with low molecular weight
heparin versus unfractionated heparin in intensive care
patients: a systematic review with meta-analysis and trial
sequential analysis. Intensive Care Med 2015; 41:1209-1219
Cook et al.: Dalteparin versus unfractionated heparin in
critically-ill patients. N Engl J Med. 2011;364(14):1305-1314
Cook DJ, Fuller HD, Guyatt GH et al. Risk factors for
gastrointestinal bleeding in critically-ill patients. N Engl J Med.
1994;330(6):377-381.

Cook DJ, Griffith LE, Walter SD et al. The attributable mortality
and length of intensive care unit stay of clinically important
gastrointestinal bleeding in critically-ill patients. Crit Care.
2001;5(6):368-375.

Krag M, Perner A, Wetterslev J, Wise MP, Hylander Moller M.
Stress ulcer prophylaxis versus placebo or no prophylaxis in
critically-ill patients. A systematic review of randomised clinical
trials with meta-analysis and trial sequential analysis. Intensive
Care Med. 2014;40(1):11-22.

Faisy C, Guerot E, Diehl JL, Iftimovici E, Fagon JY. Clinically
significant gastrointestinal bleeding in critically-ill patients with
and without stress-ulcer prophylaxis. Intensive Care Med.
2003;29(8):1306-13.

Pongprasobchai S, Kridkratoke S, Nopmaneejumruslers C.
Proton pump inhibitors for the prevention of stress-related
mucosal disease in critically-ill patients: a meta-analysis. J
Med Assoc Thai. 2009;92(5):632.

Alhazzani W, Alenezi F, Jaeschke RZ, Moayyedi P, Cook DJ.
Proton pump inhibitors versus histamine 2 receptor
antagonists for stress ulcer prophylaxis in critically-ill patients:
A systematic review and meta-analysis. Crit Care Med.
2013;41(3):693-705.

Barkun AN, Bardou M, Pham CQ, Martel M. Proton pump
inhibitors vs. histamine 2 receptor antagonists for stress-
related mucosal bleeding prophylaxis in critically-ill patients: a
meta-analysis. Am J Gastroenterol. 2012;107(4):507-20.
Alshamsi F, Belley-Cote E, Cook D et al. Efficacy and safety of
proton pump inhibitors for stress ulcer prophylaxis in critically-
il patients: a systematic review and meta-analysis of
randomized trials. Crit Care Med.2016; 20(1):120.

Lin PC, Chang CH, Hsu PI, Tseng PL, Huang YB. The efficacy
and safety of proton pump inhibitors vs histamine-2 receptor

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

Sepsis and Septic Shock

antagonists for stress ulcer bleeding prophylaxis among
critical care patients: a meta-analysis. Crit Care Med.
2010;38(4):1197-205.

Borum ML, Lynn J, Zhong Z, Roth K, Connors AF Jr, Desbiens
NA, et al. The effect of nutritional supplementation on survival
in seriously ill hospitalized adults: an evaluation of the
SUPPORT data. Study to Understand Prognoses and
Preferences for Outcomes and Risks of Treatments. J Am
Geriatr Soc. 2000 May;48(5 Suppl): S33-8.

Woodcock NP, Zeigler D, Palmer MD, Buckley P, Mitchell CJ,
MacFie J. Enteral versus parenteral nutrition: a pragmatic
study. Nutrition. 2001 Jan;17(1):1-12

Harvey SE, Parrott F, Harrison DA, Sadique MZ, Grieve RD,
Canter RR, et al. A multicentre, randomised controlled trial
comparing the clinical effectiveness and cost-effectiveness of
early nutritional support via the parenteral versus the enteral
route in critically-ill patients (CALORIES). Health Technol
Assess. 2016 Apr;20(28):1-144.

Reignier J, Boisramé-Helms J, Brisard L, Lascarrou JB, Ait
Hssain A, Anguel N et al. Enteral versus parenteral early
nutrition in ventilated adults with shock: a randomised,
controlled, multicentre, open-label, parallel-group study
(NUTRIREA-2). Lancet. 2018 Jan 13;391(10116):133-143.
Gramlich L, Kichian K, Pinilla J, Rodych N, Dhaliwal R, Heyland
D. Does enteral nutrition compared to parenteral nutrition
result in better outcomes in critically ill adult patients? A
systematic review of the literature. Nutrition. Vol. 20 Issue 10,
October 2004. p. 843-84

Elke G, van Zanten A, Lemiex m, McCall M, Jeejeebhoy K, Kott
M, Jiang X, Day A, Heyland D. Enteral versus parenteral
nutrition in critically-ill patients: an updated systematic review
and meta-analysis of randomized controlled trials. Critical
Care (2016) 20:117

Lewis SR, Schofield-Robinson OJ, Alderson P, Smith AF.
Enteral versus parenteral nutrition and enteral versus a
combination of enteral and parenteral nutrition for adults in the
intensive care unit. Cochrane Database Syst Rev. 2018 Jun
8;6:CD012276.

McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts
P, Taylor B, et al. Guidelines for the Provision and Assessment
of Nutrition Support Therapy in the Adult Critically Ill Patient:
Society of Critical Care Medicine (SCCM) and American
Society for Parenteral and Enteral Nutrition (A.S.P.E.N.). JPEN
J Parenter Enteral Nutr. 2009 May-Jun;33(3):277-316.
Singer P, Blaser A, Berger M, Alhazzani W, Calder P, Casaer
P, Hiesmayr M, Mayer K, Montejo J, Pichard C, Preiser JC,
van Zanten A, Oczkowski S, Szczeklik W, Bischoff S. (2019)
ESPEN guideline on clinical nutrition in the intensive care unit.
Doig GS, Heighes PT, Simpson F, et al. Early enteral nutrition,
provided within 24 h of injury or intensive care unit admission,
significantly reduces mortality in critically-ill patients: a meta-
analysis of randomised controlled trials. Intensive Care Med.
2009; 35:2018-2027.

Koga Y, Fujita M, Yagi T, Todani M, Nakahara T, Kawamura
Y, Kaneda K, Oda Y, Tsuruta R. Early enteral nutrition is
associated with reduced in-hospital mortality from sepsis in
patients with sarcopenia. J Crit Care, 2018 Oct;47:153-158.
LiuY, Zhao W, Chen W, Shen X, Fu R, Zhao Y, Liu H. Effects
of Early Enteral Nutrition on Immune Function and Prognosis
of Patients With Sepsis on Mechanical Ventilation. J Intensive
Care Med. 2018 Nov 1:885066618809893.

Kudsk KA. Current aspects of mucosal immunology and its
influence by nutrition. Am J Surg. 2002; 183:390-398.
McClave SA, Heyland DK. The physiologic response and
associated clinical benefits from provision of early enteral
nutrition. NutrClinPract. 2009; 24:305-315.

McClave, S., Taylor, B., Martindale, R., Warren, M., Johnson,
D., Braunschweig, C., McCarthy, M., Davanos, E., Rice, T.,
Cresci, G., Gervasio, J., Sacks, G., Roberts, P. and Compher,

Vol 60 No. 2



Sepsis and Septic Shock

243.

244.

245.

246.

247.

248.

249.

250.

C. (2016). Guidelines for the Provision and Assessment of
Nutrition Support Therapy in the Adult Critically lll Patient.
Villet S, Chiolero R, Bollmann M et al. Negative impact of
hypocaloric feeding and energy balance on clinical outcome in
ICU patients. Clin Nutr 2005; 34:502-509.

Dvir D, Cohen J, Singer P. Computerized energy balance and
complications in critically-ill patients: An observational study.
Clin Nutr 2006; 25:37-44.

Faisy C, Candela Llerena M, Savalle M et al. Early ICU Energy
Deficit Is a Risk Factor for Staphylococcus aureus Ventilator-
Associated Pneumonia. Chest 2011;140(5):1254-1260.
doi:10.1378/chest.11-1499.

Casaer MP, Hermans G, Wilmer A, Van den Berghe G. Impact
of early parenteral nutrition completing enteral nutrition
in adultcritically-ill patients (EPaNIC trial): a study protocol and
statistical analysis plan for a randomized controlled trial._Trials.
2011 Jan 24; 12:21.

Blaser A, Star Kopf J, Kirsimagi U, Deane A. Definition,
prevalence, and outcome of feeding intolerance in intensive
care: a systematic review and meta-analysis. ActaAnaesthesio
Scand. 2014; 58: 914-922
Lewis K, Algahtani Z, Mcintyre L, Almenawer S, Alshamsi F,
Rhodes A, Evans L, Angus D, Alhazzani W. The efficacy and
safety of prokinetic agents in critically-ill patients receiving
enteral nutrition: a systematic review and meta-analysis of
randomized trials. Critical Care. 2016 20:259
Ray WA, Murray KT, Meredith S, Narasimhulu SS, Hall K, Stein
CM (2004) Oral erythromycin and the risk of sudden death
from cardiac causes. N Engl J Med 351(11):1089-1096 i
Ladopoulos T, Giannaki M, Alexopoulou C, Proklou A,
Pediaditis E, Kondili E. Gastrointestinal dysmotility in critically-
ill patients. Annals of Gastroenterology. 2018; 31, 273-281.

Vol 60 No. 2

251.

252.

253.

254.

255.

256.

Buensalido, et al.

Padar, M., Uusvel, G., Starkopf, L., Starkopf, J. and Reintam
Blaser, A. (2017). Implementation of enteral feeding protocol
in an intensive care unit: Before-and-after study. World Journal
of Critical Care Medicine, 6(1), p.56.

Kim, Seoung-Hyun MD, Chi-Min Park MD, PhD, Jeong-Meen
Seo MD,PhD, Mingew Choi MD, PhD, Dae-Sang Lee MD,
Dong Kyung Chang MD,PhD, Miyong Rha, Soyoung Yu,
Seonhye Lee, Eunmee Kim, YoungYun Cho. The impact of
implementation of an enteral feeding protocol on the
improvement of enteral nutrition in critically ill adults. Asia Pac
J Clin Nutr. 2017 Jan;26(1):27-35. doi:
10.6133/apjcn.122015.01.

Devlin JW et al. Clinical Practice Guidelines for the Prevention
and Management of Pain, Agitation/Sedation, Delirium,
Immobility, and Sleep Disruption in Adult Patients in the ICU.
Shehabi Y, Bellomo R, Reade MC, et al.; Sedation Practice in
Intensive Care Evaluation (SPICE) Study Investigators;
ANZICS Clinical Trials Group: Early intensive care sedation
predicts long- term mortality in ventilated critically-ill patients.
Am J Respir Crit Care Med 2012; 186:724-731

Fraser, Gilles et al. Benzodiazepine Versus
Nonbenzodiazepine-Based  Sedation for  Mechanically
Ventilated, Critically lll Adults: A Systematic Review and Meta-
Analysis of Randomized Trials. Crit Care Med 2013; 41: S30-
S38

Zhang R, Meng J, Lian Q, Chen X, Bauman B, Chu H, et al.
(2018) Prescription opioids are associated with higher
mortality in patients diagnosed with sepsis: A retrospective
cohort study using electronic health records. PLoS ONE 13(1):
e0190362.

85



	Summary of Recommendations
	SEPSIS DEFINITION AND CRITERIA FOR DIAGNOSIS
	Question 1 Should we use the Sepsis-3 definition over the old sepsis definition?
	Question 2 Should we use the quick Sequential Organ Failure Assessment (qSOFA) over the Systemic Inflammatory Response Syndrome (SIRS) as clinical criteria to identify patients with sepsis?
	Question 3 Should the Sequential Organ Failure Assessment (SOFA) scoring-based clinical criteria be used instead of SIRS-based criteria in the diagnosis of sepsis in the Intensive Care Unit (ICU)?
	Question 4 Should we use the Sepsis-3 definition and clinical criteria to diagnose patients with septic shock?

	DIAGNOSTIC TESTS
	Question 5 Should we routinely request blood cultures from patients suspected with sepsis or septic shock?
	Question 6 Should we use procalcitonin to diagnose adult patients with sepsis?

	FLUID THERAPY
	Question 7 In patients with sepsis or septic shock, should we use crystalloids for initial fluid resuscitation versus colloid solutions?
	Question 8 In patients with sepsis or septic shock, should we use balanced crystalloids for initial fluid resuscitation versus normal saline solution?
	Question 9 In patients with sepsis or septic shock, should we use crystalloids supplemented with albumin for initial fluid resuscitation versus crystalloids alone?
	Question 10 In patients with sepsis or septic shock, should we initiate fluid resuscitation within an hour of sepsis recognition?
	Question 11 In patients with sepsis or septic shock, should we give 30ml/kg intravenous fluid bolus for initial fluid resuscitation?
	Question 12  In patients with sepsis or septic shock, should we limit the volume of intravenous fluids?
	Question 13 In patients with sepsis or septic shock, should deresuscitation be performed after hemodynamic stabilization?
	Question 14 In patients with sepsis and septic shock, should we use dynamic parameters versus static parameters to predict fluid responsiveness?

	VASOACTIVE AGENTS
	Question 15 In patients with septic shock requiring vasopressors, should we use norepinephrine over other agents?
	Question 16. In patients with septic shock requiring a second vasopressor, which agent should be added to norepinephrine?
	Question 17 In patients with septic shock and persistent hypoperfusion, should we use dobutamine?

	HEMODYNAMIC MONITORING
	Question 18 In patients with septic shock requiring vasopressors, should we target a mean arterial pressure (MAP) of at least 65mmHg versus higher MAP?
	Question 19 Should we aim for normalization of lactate levels during resuscitation of patients with sepsis?
	Question 20 Can we use base excess (as surrogate) to diagnose hyperlactatemia?
	Question 21 Should we use base excess to monitor fluid resuscitation?
	Question 22 In patients with sepsis or septic shock, should low veno-arterial CO2 gap be used as a goal for resuscitation?
	Question 23 In patients with sepsis or septic shock, should we use a pulmonary artery catheter (PAC)?

	ANTIMICROBIAL THERAPY
	Question 24 In patients with sepsis or septic shock, should we use empiric broad-spectrum antibiotic(s)?
	Question 25 In patients with sepsis or septic shock, should we use empiric combination antimicrobial therapy versus monotherapy?
	Question 26 In patients with sepsis or septic shock, should we empirically start antibiotics for methicillin-resistant Staphylococcus aureus (MRSA)?
	Question 27 In patients with sepsis or septic shock, should empiric antibiotics be administered within the first hour of sepsis recognition?
	Question 28 In patients with sepsis, should we implement pharmacokinetic dosing optimization for each antimicrobial?
	Question 29 In patients with sepsis or septic shock who are receiving antimicrobial agents, should we de-escalate antimicrobial therapy once culture sensitivities are determined?
	Question 30 In patients with sepsis or septic shock, should we recommend longer versus shorter duration of antibiotic therapy?
	Question 31 In patients with sepsis or septic shock, should we use procalcitonin to support discontinuation or de-escalation of antibiotic therapy?

	SOURCE CONTROL
	Question 32 In patients with sepsis or septic shock, should we attempt early source control?

	CORTICOSTEROIDS
	Question 33 In adult patients with septic shock, should we use intravenous corticosteroids?
	Question 34 In adult patients with septic shock, should we use intermittent (bolus) versus continuous intravenous corticosteroids?

	GLYCEMIC CONTROL
	Question 35 In patients with sepsis, should we aim for intensive glycemic control?

	ACUTE RESPIRATORY FAILURE
	Question 36 In patients with sepsis-induced acquired respiratory distress syndrome (ARDS), should we use lung protective ventilation strategy?
	36.1. In patients with sepsis-induced ARDS, should we use low tidal volume ventilation?
	36.2. In patients with sepsis-induced ARDS on mechanical ventilation (MV), should we use high- versus low-positive end-expiratory pressure (PEEP) strategy?
	36.3. In patients with sepsis-induced ARDS who are mechanically ventilated, should we use plateau pressures less than 30 mmHg?
	Question 37 In sepsis patients who are mechanically ventilated but without ARDS, should we use lung protective ventilation strategies?
	The three studies exploring the use of low tidal volume in ventilating patients without ARDS included results that showed that those who received the low TV/ high PEEP intervention had an adjusted mortality OR of 0.47 (0.35 – 0.63).132-134 More studie...
	Question 38 In patients with sepsis- induced ARDS, should we use conservative fluid strategy?
	Question 39 In patients with sepsis-induced ARDS on MV, should we do recruitment maneuvers?
	Question 40 In patients with sepsis-induced ARDS on MV, should we use prone positioning?
	Question 41 In patients with sepsis-induced ARDS on MV, should we use neuromuscular blocking agents?
	Question 42 In patients with sepsis-induced ARDS, should we use extracorporeal membrane oxygenation (ECMO) treatment?
	Question 43 In patients with sepsis induced ARDS, should we use high frequency oscillatory ventilation (HFOV)?
	The latest meta-analysis published in the American Thoracic Society (ATS) involving six trials supports the premise that HFOV does not reduce 30-day hospital mortality due to ARDS.151
	Question 44 In patients with sepsis-induced ARDS, should we use non-invasive positive pressure ventilation (NPPV)?
	Question 45 In patients with sepsis and hypoxic respiratory failure, should we use non-invasive ventilation (NIV)?

	ACUTE KIDNEY INJURY
	Question 46 In patients with sepsis and indication for renal replacement therapy, should we use hemodialysis versus peritoneal dialysis?
	Question 47 In patients with sepsis and indication for renal replacement therapy, should we use continuous renal replacement therapy (CRRT) versus intermittent hemodialysis?
	Question 48 In patients with sepsis and acute kidney injury, should we initiate renal replacement therapy early (versus delayed renal replacement therapy)?
	Question 49 In patients with sepsis and septic shock and hypoperfusion-induced lactic acidosis, should we use sodium bicarbonate therapy?

	BLOOD PURIFICATION
	Question 50 In adult patients with sepsis, should we use hemoperfusion or other blood purification techniques?

	BLOOD TRANSFUSION
	Question 51 In adult patients with sepsis, should we use restrictive transfusion strategy versus liberal transfusion?
	There is a limited number of studies on the use of a liberal versus restrictive transfusion strategy among adult patients with sepsis who have anemia. The latest Cochrane review on liberal versus restrictive transfusion included patients who were admi...
	Question 52 In adult patients with sepsis, should we use erythropoiesis-stimulating agent (ESA) to treat anemia?
	Question 53 In nonbleeding patients with sepsis and coagulation abnormalities, should we use prophylactic fresh frozen plasma (FFP)?
	Question 54 In nonbleeding patients with sepsis and thrombocytopenia, should we use prophylactic platelet transfusion based on specific platelet levels?

	IMMUNOGLOBULINS
	Question 55 In adult patients with sepsis or septic shock, should we use intravenous immunoglobulins?

	ANTICOAGULANT THERAPY
	Question 56 In adult patients with sepsis or septic shock, should we use anticoagulants as adjunctive treatment?

	VENOUS THROMBOPROPHYLAXIS
	Question 57 In adult patients with sepsis, should we use pharmacologic venous thromboembolism (VTE) prophylaxis?
	Question 58 In patients with sepsis, should we use low molecular weight heparin (LMWH) versus unfractionated heparin (UFH) for VTE prophylaxis?

	STRESS ULCER PROPHYLAXIS
	Question 59 In adult patients with sepsis, should we use stress ulcer prophylaxis?
	Question 60 In adult patients with sepsis, should we use proton pump inhibitor (PPI) versus histamine 2 (H2) receptor antagonist for stress ulcer prophylaxis?

	FEEDING AND NUTRITION
	Question 61 In adult patients with sepsis or septic shock who can be fed enterally, should we use enteral feeding versus early total parenteral nutrition (TPN)?
	Question 62 In adult patients with sepsis or septic shock who can be fed enterally, should we give early enteral feeding (versus delayed enteral feeding)?
	Question 63 In adult patients with sepsis or septic shock who can be fed enterally, should we give supplemental parenteral nutrition on top of enteral feeding?
	Question 64 In adult patients with sepsis who are fed enterally, should we give prokinetic agents to prevent feeding intolerance?
	Question 65 In adult patients with sepsis or septic shock who are fed enterally, should we give prokinetic agents to manage/treat feeding intolerance?
	Question 66 In adult patients with sepsis who have enteral tubes, should we use post-pyloric tube feeding versus gastric tube feeding?
	Question 67 In adult patients with sepsis, should we follow a standard feeding protocol?

	SEDATION AND ANALGESIA
	Question 68 In mechanically-ventilated patients with sepsis or septic shock who require sedation, should we use continuous versus intermittent sedation?
	Question 69 In patients with sepsis or septic shock, should we give nonbenzodiazepines (versus other agents) for sedation?
	Question 70 In patients with sepsis or septic shock who are in pain, should we give opioids (versus other agents) for analgesia?



