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Central venous catheter insertion in septic patients admitted
from the emergency department: it’s all in the timing
Rohit Mittal, MD and Craig M. Coopersmith, MD, FCCM

Emory Center for Critical Care and Department of Surgery, Emory University School of Medicine,
Atlanta, GA

Management of sepsis is time sensitive. The faster therapy is initiated, the higher the
likelihood for a positive outcome. While the optimal treatment for severe sepsis and septic
shock is multifactorial, a cornerstone of management includes placement of a central venous
catheter (CVC) in order to administer vasoactive agents, and measure central venous
pressure and central venous oxygenation when appropriate. In this issue of Critical Care
Medicine, Theodoro et al (1) examine the utilization and timing of CVCs in patients
admitted from the ED with a diagnosis of sepsis or respiratory arrest. A total of 25% of all
ED admissions that underwent CVVC placement at 310 hospitals in California between 2003
and 2006 were analyzed. Procedures were categorized based on when a CVC was inserted,
with insertion on day 0 of hospitalization classified as emergent, insertion on days 1-2
classified as urgent, and insertion on day 3 or beyond classified as late.

The authors found a striking increase in emergent CVC insertion, with absolute numbers
more than doubling from 2,957 to 6,290 over the four years of the study. Since a
retrospective database analysis cannot explain changes in clinical practice, we are left to
speculate as to why this remarkable increase occurred. An attractive explanation is that the
increase in emergent CVC placement for sepsis reflects increasing provider knowledge of
and acceptance of Early Goal Directed Therapy (EGDT) (2), a concept that was published
shortly prior to the time period examined. As described by Rivers et al, EGDT leads to
impressive improvements in the outcome of septic patients via protocolized management,
including mandatory CVC placement. Broader acceptance of EGDT likely resulted from the
first version of the Surviving Sepsis Campaign guidelines, (3). Recommendations from this
landmark campaign to decrease mortality from sepsis were highly publicized and
disseminated, leading to a plausible explanation of why CVVC placement occurred earlier in a
septic patient’s hospitalization.

However, other alternatives must be considered as well. The consensus definition of sepsis
was introduced only a decade before the data collected by Theodoro et al. (4), and, it is
possible that providers were not fully aware of a syndrome which had only been recently
formally defined. If more clinicians recognized patients as being septic, it stands to reason
that more would be treated appropriately. Alternatively, increased CVC placement for sepsis
might be secondary to an increased incidence of the disease. It has recently been reported
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that the incidence of severe sepsis is increasing by 13% annually (5). If improvements in
overall medical care result in an aging population that is more prone to develop sepsis, more
patients may require treatment for the disease. It is also impossible to rule out that increased
CVC “usage” was actually a result of changes in documentation rather than a real change in
practice. New ICD-9 codes for sepsis, severe sepsis and septic shock were introduced
around the time that the analysis by Theodoro et al. was performed (5). Increased coding of
the disease would give the appearance of more patients receiving CVCs for sepsis, but this
would be an artifact of documentation rather than an actual change in clinical behavior.

Another interesting finding is that while the percentage of CVCs placed emergently
increased from 20% for 25%, the absolute number of CVCs placed for sepsis after day 0
also increased from 11,806 to 18,778 over the course of the study. A major contributing
factor to this is likely the increased incidence of U.S. critical care admissions from the ED
which rose from 1.2 to 2.2 million between 2001 and 2009 (6). However, it is notable that
CVCs placed on an urgent or late basis continued to account for approximately 75% of all
CVCs placed in patients admitted from the ED with a diagnosis of sepsis. It is not clear if
patients who have a CVC placed for sepsis day 3 or beyond of their hospitalization — the
majority throughout the study -- represent a different population than those who have CVCs
placed earlier, although one hopes that the continued prevalence of late CVC insertion
reflects septic patients who worsen over the course of their hospitalization rather than simply
a delay in CVC placement. A reasonable hypothesis is that the relative shift from urgent to
emergent CVC insertion represents earlier recognition and treatment of patients presenting
with septic shock while the continued large percentage of patients with late CVC placement
represents patients whose sepsis worsens in the hospital. This would be consistent with the
finding that hospital mortality was noted to decrease among all groups over the course of the
study, but that there was a disproportionate reduction in mortality in patients who had an
emergent CVC placed, a finding consistent with findings by Walkey et al. demonstrating
decreased mortality in patients with septic shock with CVC placement (7).

One limitation of the study noted by the authors is that they could not identify where
emergent CVCs were placed. The mean ED length of stay for patients admitted to an ICU is
3-4 hours (6). It is possible that the increase in emergent CVVC placement was due to
changes in behavior in the ED as a 3-4 hour ED stay is ample time to obtain central venous
access. It is equally plausible, however, that the increase in CVVC placement in the first 24
hours of hospitalization occurred independent of changes in the ED and was instead due to
more rapid CVC placement upon admission to the ICU.

It is likely that the number of emergent CVCs has increased since the conclusion of the
study, in part due to data demonstrating decreased mortality in hospitals that participate in
the Surviving Sepsis Campaign (8) or that follow quality bundles including CVC placement
(9). Itis likely that emergent CVC usage for severe sepsis or septic shock will continue to
increase in the future in light of the recently approved measure from the National Quality
Forum on severe sepsis and septic shock, which includes CVC placement (10) as well as
publication of a new version of the Surviving Sepsis Campaign guidelines endorsing EGDT
(11). Ensuring adequate recognition of severe sepsis and septic shock will require a broad-
based effort, associated with adequate training and resources available to ED and ICU teams
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to ensure that septic patients receive appropriate care in the very beginning of their
hospitalization.

Reference List

1.

Theodoro D, Owens PL, Olsen MA, Fraser V. Rates and timing of central venous cannulation
among patients with sepsis and respiratory arrest admitted by the emergency department. Crit Care
Med. 2013; xx

. Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, Knoblich B, Peterson E, Tomlanovich M.

Early goal-directed therapy in the treatment of severe sepsis and septic shock. N Engl J Med. 2001
Nov 8; 345(19):1368-1377. [PubMed: 11794169]

. Dellinger RP, Carlet JM, Masur H, Gerlach H, Calandra T, Cohen J, Gea-Banacloche J, Keh D,

Marshall JC, Parker MM, Ramsay G, Zimmerman JL, Vincent JL, Levy MM. Surviving Sepsis
Campaign guidelines for management of severe sepsis and septic shock. Crit Care Med. 2004 Mar;
32(3):858-873. [PubMed: 15090974]

. American College of Chest Physicians/Society of Critical Care Medicine Consensus Conference:

definitions for sepsis and organ failure and guidelines for the use of innovative therapies in sepsis.
Crit Care Med. 1992 Jun; 20(6):864-874. [PubMed: 1597042]

. Gaieski DF, Edwards JM, Kallan MJ, Carr BG. Benchmarking the incidence and mortality of severe

sepsis in the United States. Crit Care Med. 2013 May; 41(5):1167-1174. [PubMed: 23442987]

. Herring AA, Ginde AA, Fahimi J, Alter HJ, Maselli JH, Espinola JA, Sullivan AF, Camargo CA Jr.

Increasing critical care admissions from U.S. emergency departments, 2001-2009. Crit Care Med.
2013 May; 41(5):1197-1204. [PubMed: 23591207]

. Walkey AJ, Wiener RS, Lindenauer PK. Utilization patterns and outcomes associated with central

venous catheter in septic shock: a population-based study. Crit Care Med. 2013 Jun; 41(6):1450—
1457. [PubMed: 23507718]

. Levy MM, Dellinger RP, Townsend SR, Linde-Zwirble WT, Marshall JC, Bion J, Schorr C, Artigas

A, Ramsay G, Beale R, Parker MM, Gerlach H, Reinhart K, Silva E, Harvey M, Regan S, Angus
DC. The Surviving Sepsis Campaign: results of an international guideline-based performance
improvement program targeting severe sepsis. Crit Care Med. 2010 Feb; 38(2):367-374. [PubMed:
20035219]

. Nguyen HB, Corbett SW, Steele R, Banta J, Clark RT, Hayes SR, Edwards J, Cho TW, Wittlake

WA. Implementation of a bundle of quality indicators for the early management of severe sepsis
and septic shock is associated with decreased mortality. Crit Care Med. 2007 Apr; 35(4):1105-
1112. [PubMed: 17334251]

10. National Quality Forum. Severe sepsis and septic shock: management bundle. 2013 Available

from: URL.: http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType
%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B
%22TaxonomylDs%22%3A%5B%5D,%22Selected TypeAheadFilterOption%22%3A%7B%221D
%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+
%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22Taxonomyld%22%3A0%7D,
%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%220rderType
%22%3A3,%220rderBy%22%3A%22ASC%22,%22PageN0%22%3A1,%221sExactMatch
%22%3Afalse,%22QueryString Type%22%3A%22%22,%22ProjectActivity[d%22%3A
%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscal Year%22%3A
%220%22,%22Filter Types%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B
%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex
%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A
%2225%22,%22S0rtBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC
%22,%22SearchTerm%22%3A%22%22%7D,%221temsToCompare%22%3A%5B%5D,
%22SelectedStandardldList%22%3A%5B%5D,%22Standard|D%22%3A2041,%22Entity Typel D
%22%3A3%7D.

11. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H, Opal SM, Sevransky JE, Sprung CL,

Douglas IS, Jaeschke R, Osbhorn TM, Nunnally ME, Townsend SR, Reinhart K, Kleinpell RM,
Angus DC, Deutschman CS, Machado FR, Rubenfeld GD, Webb SA, Beale RJ, Vincent JL,

Crit Care Med. Author manuscript; available in PMC 2015 March 01.


http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D
http://www.qualityforum.org/QPS/QPSTool.aspx#qpsPageState=%7B%22TabType%22%3A1,%22TabContentType%22%3A3,%22SearchCriteriaForStandard%22%3A%7B%22TaxonomyIDs%22%3A%5B%5D,%22SelectedTypeAheadFilterOption%22%3A%7B%22ID%22%3A2041,%22FilterOptionLabel%22%3A%220500+(composite)+%22,%22TypeOfTypeAheadFilterOption%22%3A4,%22TaxonomyId%22%3A0%7D,%22Keyword%22%3A%220500%22,%22PageSize%22%3A%2225%22,%22OrderType%22%3A3,%22OrderBy%22%3A%22ASC%22,%22PageNo%22%3A1,%22IsExactMatch%22%3Afalse,%22QueryStringType%22%3A%22%22,%22ProjectActivityId%22%3A%220%22,%22FederalProgramYear%22%3A%220%22,%22FederalFiscalYear%22%3A%220%22,%22FilterTypes%22%3A2%7D,%22SearchCriteriaForForPortfolio%22%3A%7B%22Tags%22%3A%5B%5D,%22FilterTypes%22%3A0,%22PageStartIndex%22%3A1,%22PageEndIndex%22%3A25,%22PageNumber%22%3Anull,%22PageSize%22%3A%2225%22,%22SortBy%22%3A%22Title%22,%22SortOrder%22%3A%22ASC%22,%22SearchTerm%22%3A%22%22%7D,%22ItemsToCompare%22%3A%5B%5D,%22SelectedStandardIdList%22%3A%5B%5D,%22StandardID%22%3A2041,%22EntityTypeID%22%3A3%7D

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Mittal and Coopersmith

Page 4

Moreno R. Surviving Sepsis Campaign: International Guidelines for Management of Severe Sepsis
and Septic Shock: 2012. Crit Care Med. 2013 Feb; 41(2):580-637. [PubMed: 23353941]

Crit Care Med. Author manuscript; available in PMC 2015 March 01.



