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flow, arterial lactate levels, oxygen delivery and consumption, 
gastric mucosal PCO

2
, RBC velocity, or skin capillary flow. 

Another single-center (27) trial compared, in norepineph-
rine-treated septic shock, dose titration to maintain MAP at 
65 mm Hg versus achieving 85 
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Rationale: The rapidity of administration is central to the 
beneficial effect of appropriate antimicrobials. In the presence 
of sepsis or septic shock, each hour delay in administration 
of appropriate antimicrobials is associated with a measurable 
increase in mortality (57, 74). Further, several studies show an 
adverse effect on secondary end points (e.g., LOS (75), acute 
kidney injury (76), acute lung injury (77), and organ injury 
assessed by Sepsis-Related Organ Assessment score (78) with 
increasing delays. Despite a meta-analysis of mostly poor-qual-
ity studies that failed to demonstrate a benefit of rapid antimi-
crobial therapy, the largest and highest-quality studies support 
giving appropriate antimicrobials as soon as possible in patients 
with sepsis with or without septic shock (57, 74, 79–81). The 
majority of studies within the meta-analysis were of low qual-
ity due to a number of deficiencies, including small study size, 
using an initial index time of an arbitrary time point such as 
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prolonged administration of broad-spectrum antibiotics, pro-
longed hospital/ICU admission, recent fungal infection, and 
multisite colonization (111, 112). If the risk of Candida sepsis 
is sufficient to justify empiric antifungal therapy, the selection 
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achieve on an individual level without a broader range of rapid 
therapeutic drug monitoring options than currently available 
(i.e., vancomycin, teicoplanin and aminoglycosides). The tar-





Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.



Guidelines

Critical Care Medicine	 www.ccmjournal.org	 17

15.	� We suggest that procalcitonin levels can be used to 
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studies, encompassing 1,931 patients, were included. Albumin 
use resulted in decreased mortality (OR, 0.89; 95% CI, 0.80–
0.99) with low heterogeneity (I
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Norepinephrine increases MAP due to its vasoconstrictive 
effects, with little change in heart rate and less increase in 
stroke volume compared with dopamine. Dopamine increases 
MAP and cardiac output, primarily due to an increase in stroke 
volume and heart rate. Norepinephrine is more potent than 
dopamine and may be more effective at reversing hypotension 
in patients with septic shock. Dopamine may be particularly 
useful in patients with compromised systolic function but 
causes more tachycardia and may be more arrhythmogenic 
than norepinephrine (262). It may also influence the endocrine 
response via the hypothalamic pituitary axis and may have 
immunosuppressive effects (263). However, a recent system-

http://links.lww.com/CCM/C329
http://links.lww.com/CCM/C329
http://links.lww.com/CCM/C330
http://links.lww.com/CCM/C331
http://links.lww.com/CCM/C331


http://links.lww.com/CCM/C332
http://links.lww.com/CCM/C332


Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

22	 www.ccmjournal.org	 March 2017 • Volume 45 • Number 3

that enrolled patients with systolic blood pressure of < 90 mm 
Hg despite adequate fluid replacement or need for vasopres-
sors had a lower risk of death than the French trial and failed 
to show a mortality benefit with steroid therapy (302). There 
was no difference in mortality in groups stratified by ACTH 
response.

Several systematic reviews have examined the use of low-
dose hydrocortisone in septic shock with contradictory results. 
Annane et al (299) analyzed the results of 12 studies and calcu-
lated a significant reduction in 28-day mortality with prolonged 
low-dose steroid treatment in adult septic shock patients (RR, 
0.84; 95% CI, 0.72−0.97; 
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Rationale. Two clinical trials in septic patients evaluated spe-
cific blood transfusion thresholds. The Transfusion Require-
ments In Septic Shock (TRISS) trial addressed a transfusion 
threshold of 7 g/dL versus 9 g/dL in septic shock patients after 
admission to the ICU (316). Results showed similar 90-day 
mortality, ischemic events, and use of life support in the two 
treatment groups with fewer transfusions in the lower-thresh-
old group. The hemoglobin targets in two of the three treat-
ment arms in the Protocol-Based Care for Early Septic Shock 
(ProCESS) trial were a subpart of a more comprehensive sepsis 
management strategy (18). The EGDT group received transfu-
sion at a hematocrit < 30% (hemoglobin 10 g/dL) when the 
Scv



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

24	 www.ccmjournal.org	 March 2017 • Volume 45 • Number 3

or did not state their criteria for the assessment of study quality 
found significant improvement in patient mortality with IVIg 
treatment (333–335). Finally, there are no cutoffs for plasma 
IgG levels in septic patients, for which substitution with IVIgG 
improves outcome data (334).
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in patients with severe sepsis demonstrated that oxygen deliv-
ery, oxygen consumption, and gastric intramucosal pH were 
not improved during deep neuromuscular blockade (393).

An RCT of continuous infusions of cisatracurium in patients 
with early ARDS and a PaO

2
/FIO

2
 < 150 mm Hg showed improved 

adjusted survival rates and more organ failure-free days without 
an increased risk in ICU-acquired weakness compared with pla-



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

28	 www.ccmjournal.org	 March 2017 • Volume 45 • Number 3

Rationale: Low tidal volume ventilation (4–6 mL/kg) has been 
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UFH administered thrice daily. An indirect comparison meta-
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Moderate quality of evidence showed that prophylaxis with 

http://links.lww.com/CCM/C334
http://links.lww.com/CCM/C334


Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

34	 www.ccmjournal.org	 March 2017 • Volume 45 • Number 3

nutrition early with or without some enteral feeding to meet 
nutritional goals, versus trophic/hypocaloric enteral feeding 
alone, or nothing except the addition of IV glucose/dextrose 
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pathogen, in patients with nosocomial pneumonia. 





Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al44l	                                                              





	 www.ccmjournal.org	 45

	249.	Caironi P, Tognoni G, Masson S, et al; ALBIOS Study Investigators: 
Albumin replacement in patients with severe sepsis or septic shock. 
N Engl J Med 2014; 370:1412–1421

	250.	Haase N, Perner A, Hennings LI, et al: Hydroxyethyl starch 130/0.38-
0.45 versus crystalloid or albumin in patients with sepsis: systematic 
review with meta-analysis and trial sequential analysis. 



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

46	 www.ccmjournal.org	 March 2017 • Volume 45 • Number 3

	295.	Hollenberg SM, Parrillo JE. Shock. In



Guidelines

Critical Care Medicine	 www.ccmjournal.org	 47

	335.	Turgeon AF, Hutton B, Fergusson DA, et al: Meta-analysis: intrave-
nous immunoglobulin in critically ill adult patients with sepsis. Ann 
Intern Med









Guidelines

Critical Care Medicine	 www.ccmjournal.org	 51

	500.	



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

52



Guidelines

Critical Care Medicine	 www.ccmjournal.org	 53

	581.	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-anal-
ysis of randomised controlled trials. Intensive Care Med 2009; 
35:2018–2027

	582.	Malhotra A, Mathur AK, Gupta S: Early enteral nutrition after surgi-



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.



Guidelines

Critical Care Medicine	 www.ccmjournal.org	 55



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

56



	



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al

58	



Guidelines

Critical Care Medicine	 www.ccmjournal.org	 59



Copyright © 2017 by the Society of Critical Care Medicine and Wolters Kluwer egh, Inc. All Ryrigs Reserved.

Rhodes et al



Guidelines

Critical Care Medicine	 www.ccmjournal.org	 61

2.	Initial empiric antiinfective therapy of one or more drugs 
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