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Background.  Sepsis definitions have evolved, but there is a lack of consensus over adoption of the most recent definition, Sepsis-3.
We sought to compare Sepsis-2 and Sepsis-3 in the classification of patients with sepsis and mortality risk at 30 days.

Methods.  'We used the following definitions: Sepsis-2 (=2 systemic inflammatory response syndrome criteria + infection),
Sepsis-3 (prescreening by quick Sequential Organ Failure Assessment [qSOFA] of >2 of 3 criteria followed by the complete score
change >2 + infection), and an amended Sepsis-3 definition, igSOFA (qSOFA >2 + infection). We used x* or Wilcoxon rank-sum
tests, receiver-operator characteristic curves, and survival analysis.

Results.  We enrolled 176 patients (95% in an intensive care unit, 38.6% female, median age 61.4 years). Of 105 patients classified
by Sepsis-2 as having sepsis, 80 had sepsis per Sepsis-3 or igSOFA (kappa = 0.72; 95% confidence interval [CI], 0.62-0.82). Twenty-
five (14.8%) died (20 of 100 with sepsis per Sepsis-2 [20%], and 20 of 77 [26.0%] with sepsis per Sepsis-3 or igSOFA). Results for
Sepsis-3 and iqSOFA were identical. The area under the curve of receiver-operator characteristic (ROC) curves for identifying those
who died were 0.54 (95% CI, 0.41-0.68) for Sepsis-2, 0.84 (95% CI, 0.74-0.93) for Sepsis-3, and 0.69 (95% CI, 0.60-0.79) for igSOFA

(P < .01). Hazard ratios for death associated with sepsis were greatest for sepsis or septic shock per Sepsis-3.

Conclusions.
tage compared with the simpler igSOFA score.
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Sepsis-3 and igSOFA were better at predicting death than Sepsis-2. Using the SOFA score might add little advan-

Sepsis is a common condition in the United States associated
with adverse outcomes. Early recognition and prompt institu-
tion of therapy for sepsis might improve outcomes including
short- and long-term mortality, readmission, persistent organ
dysfunction, and poor quality of life [1-6]. Since 1992, the
definition of sepsis, severe sepsis, and septic shock (Sepsis-2)
has relied on the presence of infection and features of the sys-
temic inflammatory response syndrome (SIRS) [7]. Updated
definitions of sepsis and septic shock (Sepsis-3) are predicated
on the presence of organ dysfunction accompanying infection
[3, 8, 9]. We compared how Sepsis-2 and Sepsis-3 classified
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patients as having sepsis or septic shock, and we predicted the
subset of patients who would not survive. Our null hypothesis is
that Sepsis-2 and Sepsis-3 do not differ in these regards.

METHODS

Study Design and Population

We studied a cohort assembled initially for a prospective ob-
servational study of a novel biomarker of sepsis (ClinicalTrials.
gov NCT02052895, first posted February 3, 2014). Patients were
enrolled from January 2014 through June 2015. We screened
patients who were admitted to 2 medical centers (Tufts Medical
Center, Boston, MA and Lahey Hospital and Medical Center,
Burlington, MA), through the emergency department, to an
intensive care unit (ICU) from the general wards, transferred
from other institutions or who had blood cultures ordered. Our
inclusion criteria were as follows: age >21 years, presence of
>2 SIRS criteria [7], enrollment within 18 hours of the devel-
opment of SIRS, and ability of the patient or representative to
provide informed consent. Two infectious disease physicians
independently determined and confirmed the presence or ab-
sence of infection at presentation or shock within the first 24
hours of enrollment using clinical data from the first 7 days of
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study entry and specific criteria according to the International
Sepsis Forum Definition of Sepsis and the Centers for Disease
Control National Healthcare Safety Network definitions of in-
fection [10, 11]. Disagreements were decided by a third phy-
sician. The study was approved by the Institutional Review
Boards of the involved centers. Informed consent was obtained
for all patients.

Definitions
Definitions [3, 7, 9] are summarized in Supplementary Table 1.

Data Collection

We collected data for the first 7 days after enrollment including
demographic data, history of present illness, physical and phys-
iologic findings, laboratory, microbiological and radiographic
data, medication history, and assessments of the primary team.
Follow-up was for 30 days after enrollment, at which time we
contacted subjects or their representatives to determine vital
status.

We calculated the modified Sequential Organ Failure
Assessment (SOFA) and quick SOFA (qSOFA) scores from data
obtained within the first 24 hours of enrollment. Data for the
Glasgow Coma Score and measures of blood oxygen were avail-
able only at the time of enrollment. We assumed that patients
had a premorbid SOFA score of zero as has been done by others
[12]. Due to the number of patients without direct arterial PaO,
measurement, we imputed the PaO,/FiO, ratio for the SOFA
score from oxygen saturation values [13]. Some patients were
placed on vasopressors not specified in the Sepsis-3 definition
[9]. In that event, if the patient was placed on vasopressin, we
assigned a cardiovascular component score of 3 if the dose
used was 0.04 units/minute and 4 if greater than that dose. If
the patient was placed on phenylephrine, we assigned a cardi-
ovascular component score of 2 if the dose used was less than
50 mg/minute, 3 if the dose was 51-200 mg/minute, and 4 if
greater than 200 mg/minute (written personal communication,
M. Singer, August 10, 2016).

Outcomes
The primary study outcome was mortality within 30 days of
enrollment.

Statistical Analysis

We compared patient characteristics using x2 or Wilcoxon
rank-sum test. We used the simple kappa statistic to com-
pare classifications of patients by sepsis definitions. We used
receiver-operator characteristic (ROC) curve analysis to test
the ability of definitions to discriminate between those who
lived and died within 30 days of enrollment. We estimated the
univariate risk of death with survival analysis and adjusted the
hazard ratio (HR) with single covariates. We performed all
analyses using SAS version 9.4 (SAS Institute, Cary, NC) with a
2-sided alpha level of 0.05.

RESULTS

Patient Characteristics

We enrolled 196 patients between January 2014 and June 2015,
183 (95.3%) cared for in an ICU. Four were excluded because
entry criteria were not met or consent was revoked. Of the re-
maining subjects, 176 (92%) had complete data for Sepsis-2
determinations and calculation of SOFA and qSOFA scores for
Sepsis-3 determinations, and, of these, 167 (94.9%) were cared
for in an ICU. Two physician adjudicators agreed on the pres-
ence or absence of infection in 166 (94%). A third physician ad-
judicator was used to complete the assessment in the remaining
10 (6%). Patients with sepsis according to the Sepsis-2 defini-
tion did not differ in baseline characteristics except need for
ICU care compared with patients with at least 2 SIRS criteria
but no infection and who therefore did not meet the criteria
for Sepsis-2 (Table 1). One hundred five patients (59.6%) met
Sepsis-2 criteria. There were 123 sites of infection and 18
patients with more than 1 site of infection (Supplementary
Table 2). Microbiological diagnoses were found for 66 patients,
21 of which were polymicrobial.

Comparison of Sepsis-2 and Sepsis-3 Definitions of Sepsis

When not using gSOFA >2 as a prescreening step for defining
sepsis per Sepsis-3, Sepsis-2 and unscreened Sepsis-3 were al-
most identical in classifying patients as having sepsis (Table 2).
Twenty-four (23.1%) patients who met the unscreened Sepsis-3
definition and the Sepsis-2 definition had a qSOFA score <2.
One additional patient who met the Sepsis-2 definition and had
a qSOFA score <2 did not meet unscreened Sepsis-3 criteria due
to alow SOFA score. When we incorporated a prescreening step
of using qSOFA >2 in the Sepsis-3 definition, all 71 patients clas-
sified by Sepsis-2 as not having sepsis were similarly classified
by qSOFA-prescreened Sepsis-3. However, 25 of 105 patients
classified as having sepsis by Sepsis-2 did not meet sepsis
criteria by qSOFA-prescreened Sepsis-3 (kappa = 0.72; 95%
confidence interval [CI], 0.62-0.82). We performed all subse-
quent analyses using a Sepsis-3 definition with prescreening by
qSOFA unless otherwise mentioned. The igSOFA definition of
sepsis (Supplementary Table 1) modification of the Sepsis-3 def-
inition classified patients identically to the gSOFA-prescreened
Sepsis-3 definition.

All 94 patients classified as having severe sepsis by Sepsis-2
met unscreened Sepsis-3 criteria, whereas 10 patients meeting
unscreened Sepsis-3 criteria did not meet criteria for severe
sepsis by Sepsis 2, 1 of whom died (data missing for 1 patient).
Twenty of 94 patients with severe sepsis did not meet qSOFA-
prescreened Sepsis-3 criteria, and all survived to 30 days.

Comparison of Sepsis-2 and Sepsis-3 Definitions of Septic Shock

Of the 40 patients classified as having septic shock per
Sepsis-2, 14 did not meet criteria for septic shock per Sepsis-3
(kappa = 0.74; 95% CI, 0.62-0.87) (Table 2), all with lactate
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Table 1. Baseline (Within 24 Hours of Enroliment) Demographic and Clinical Characteristics of Study Patients With and Without Sepsis According to the

Sepsis-2 Definition

Total Cohort

SIRS >2 + Infection

SIRS =2 + No Infection

N =176 N =105 N =71

Characteristic (%) (%) (%) P
Female sex 68 (38.6) 45 (42.9) 23 (32.3) .16
Age (median, 1QR) 61.4 (477-70.9) 62.2 (48.0-72.3) 60.0 (46.7-68.2) .26
ICU care 167 (94.9) 96 (91.4) 71 (100) .01
Race

White 86 (80.7) 86 (81.9) 56 (78.9) 29

Black 12 (6.8) 9 (8.6) 3(4.2)

Asian 9(5.1) 5 (4.8) 4 (5.6)
Other or unreported 13 (7.4) 5 (4.8) 8 (11.3)
Study Site 1 124 (70.5) 74 (70.5) 50 (70.4) .99
Documented statin therapy on enrollment 43 (24.4) 27 (25.7) 16 (22.5) .63
Immunosuppression 44 (25.0) 26 (24.8) 18 (25.4) .93
APACHE Il (median, IQR) 470 (34.5-62.5) 48.0 (37.0-61.0) 46.0 (31.0-63.0) .38
SOFA >2 175 (99.4) 104 (99.1) 71 (100) 41
gSOFA >2 126 (71.6) 80 (76.2) 46 (65.8) .10
Received vasoactive drug(s) 44 (25.0) 30 (28.6) 14 (19.7) 18
Lactate >2 mmol/L 84 (477) 48 (45.7) 36 (50.7) .52

Abbreviations: APACHE, Acute Physiologic Assessment and Chronic Health Evaluation; ICU, intensive care unit; IQR, interquartile range; gSOFA, quick Sequential Organ Failure Assessment;

SIRS, systemic inflammatory response syndrome.
%2 test, Fisher's exact test, or Wilcoxon rank-sum test, as appropriate.

<2 mmol/L. All 136 patients without septic shock per Sepsis-2
were identically classified as not having septic shock per
Sepsis-3. Results did not change when applying a Sepsis-3 defi-
nition that omitted the screening step of gSOFA >2.

Mortality
Mortality at 30 days was 14.8% in the 169 of 176 patients for
whom mortality data were available (Table 2). Of note, all 23
of 24 patients who had qSOFA <2 but met unscreened Sepsis-3
criteria and for whom mortality data were available survived.
Mortality results for the igSOFA definition of sepsis were iden-
tical to the prescreened Sepsis-3 definition.

We examined the ability of the definitions to classify patients
with sepsis into those who did and did not survive (Figure 1).

The Sepsis-3 definition used the greatest number of points (9)
and had an area under the curve (AUC) significantly greater
than for the Sepsis-2 definition (P = .002) or the igSOFA defini-
tion (P =.007), each of which used 3 points.

We found that patients meeting the Sepsis-3 definitions
of sepsis and septic shock had a higher risk of death (HR)
compared with those meeting Sepsis-2 definitions (Table 3 and
Figure 2). The HR for death when we compared sepsis or se-
vere sepsis defined by Sepsis-2 was not different. The HR for
death associated with a Sepsis-2 or Sepsis-3 diagnosis of sepsis
or septic shock increased somewhat when we adjusted for male
sex (Table 3). There were small changes when we adjusted for
age. Also of note, the HR for death associated with sepsis per
Sepsis-2 adjusted for age, gSOFA score greater than or equal

Table 2. Sepsis Diagnoses and Death According to Definition of Sepsis

Diagnosis Sepsis-2 Sepsis-3 No Prescreening Sepsis-3 Prescreening for gSOFA >2
No sepsis 71 72 96

Sepsis 105 104 80

Severe sepsis 94 - -

Septic shock 40 26 26

Death?®

Without sepsis (%) 5(7.25) 5 (7.25) 5(5.4)

With sepsis (%) 20 (20) 20 (20) 20 (26.0)

With severe sepsis (%) 19 (20.9) - -

With septic shock (%) 15 (39.5) 13 (62.0) 13 (52.0)

Abbreviations: gSOFA, quick Sequential Organ Failure Assessment.
®Vital status at 30 days was available for 169 patients.
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Figure 1. Comparison of receiver-operator characteristic curves for ability to
predict mortality. Sepsis-2: dot-dash line, area under the curve (AUC) = 0.54,
95% confidence interval (Cl) = 0.41-0.68. Sepsis-3: solid line, AUC = 0.84, 95%
Cl=0.74-0.93. igSOFA: dashed line, AUC = 0.69, 95% Cl = 0.60-0.79.

to 2, or the need for pressors trended toward but did not attain
statistical significance. The HR for death associated with septic
shock per Sepsis-2 remained statistically significant (Table 3)
after adjustment for gSOFA >2. The HR for death associated
with sepsis or septic shock per Sepsis-3 were not adjusted for
qSOFA score greater than or equal to 2 or the need for pressors
because these covariates were part of the definitions for sepsis
and septic shock per Sepsis-3. Likewise, the risk estimate of
death associated with septic shock per Sepsis-2 was not adjusted
for the need for pressors. Results for igSOFA and Sepsis-3
definitions of sepsis were identical.

DISCUSSION

Publication of Sepsis-3 came with the recommendation that
new studies would be needed to validate the importance and
utility of these new definitions. Our prospective study revealed
that qSOFA-prescreened Sepsis-3 and igSOFA are more strin-
gent definitions than Sepsis-2 in detecting sepsis and septic
shock. We found that some patients meeting Sepsis-2 criteria

did not meet qSOFA-prescreened Sepsis-3 criteria. However,
omitting the screening qSOFA step in the Sepsis-3 defini-
tion resulted in almost no difference in classification of sepsis
when using Sepsis-2 or Sepsis-3. Sepsis-3 and iqSOFA were
also better than Sepsis-2 at identifying patients classified as
having sepsis or septic shock at higher risk of death. We also
showed that iqSOFA classified patients as having sepsis in an
identical manner to the prescreened Sepsis-3 definition despite
its reduced complexity and increased ease of administration.
However, AUC of ROC for identifying patients who would die
was significantly greater if diagnosed with sepsis by Sepsis-3
than those for either igSOFA or Sepsis-2. This is possibly due
to the ability to create far more data points on the ROC for
Sepsis-3 compared with the few points of data available for plot-
ting ROC for iqSOFA or Sepsis-2.

Results of ROC analyses for the prediction of in-hospital
mortality in a retrospective study of ICU patients for Sepsis-2,
Sepsis-3, and a definition identical to igSOFA were very similar to
ours [12]. However, the crude mortality rates of the 3 definitions
were very similar, differing from our findings. A possible ex-
planation is that patients who meet Sepsis-3 but not Sepsis-2
criteria have a lower mortality than patients with Sepsis-2 [14].
We were unable to perform this comparison because all patients
with infection in our study met Sepsis-2 criteria.

Studies of the prediction of mortality by Sepsis-3 definitions
in emergency department patients found that a definition of
sepsis equivalent to igSOFA performed better than Sepsis-2
for predicting death in patients with sepsis or severe sepsis
diagnoses when comparing area under the ROC curves
(AUROC:s) or mortality rates [15, 16]. Furthermore, one of
these studies found that the igSOFA equivalent was similar to if
not slightly better than mortality prediction using Sepsis-3 [15]
when comparing AUROCs. In survival analysis, the igSOFA
equivalent and Sepsis-3 definitions had very similar HRs for
mortality. An accompanying editorial observed that gSOFA in
the presence of infection might be helpful in identifying those
patients at risk for sepsis [17].

Table 3. Adjusted Survival Analysis for Risk of Death®

Adjustment
Male Sex Age (Per Year Increase) gSOFA >2 Pressors

Definition HR (95% Cl) PValue HR (95% Cl) PValue HR (95% Cl) PValue HR (95% ClI) PValue
Sepsis-2

Sepsis 3.10 (1.15-8.36) .03 2.60 (0.96-702) .06 2.47 (0.92-6.68) .07 2.55 (0.95-6.89) .06

Severe Sepsis 3.02 (1.19-767) .02 2.53 (1.00-6.44) .05 - - - -

Septic Shock 6.89 (2.99-15.9) <.0001 5.86 (2.55-13.4) <.0001 4.32 (1.79-10.4) .001 - -
Sepsis-3

Sepsis 5.38 (1.99-14.5) .0009 4.49 (1.66-12.1) .003 - - - -

Septic Shock 9.06 (3.97-20.7) <.0001 8.59 (3.77-19.6) <.0001 - - - -

Abbreviations: Cl, confidence interval; HR, hazard ratio; gSOFA, quick Sequential Organ Failure Assessment.

“See Supplementary Table 3 for univariable analyses.
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Figure 2. Kaplan-Meier Analysis for death for those with and without sepsis. x-axis: days followed until death, loss to follow-up, or alive at 30 days; each axis tick
represents 5 days. y-axis: survival distribution function, 0—1.00; each axis tick represents 0.2. Lines represent subjects who did (dashed lines) or did not (solid lines) have
sepsis or septic shock according to the indicated definitions. Survival curves were compared by the log-rank test. (A) Sepsis-2 (P = .04); (B) Sepsis-3 (P=.0006), (C) septic
shock according to Sepsis-2 (P< .0001); (D) septic shock according to Sepsis-3 (P< .0001).

These 2 studies in conjunction with our own support
supplanting Sepsis-2 with Sepsis-3 or iqSOFA [12, 15]. This
change in the approach to the diagnosis of sepsis has been
rejected by some, with the concern that the higher specificity
of Sepsis-3 would result in reduced screening for sepsis and a
delay in recognition and treatment. A recent study of emer-
gency department patients with prospective and retrospective
components led to the proposal to retain the use of the Sepsis-2
definition [14]. The authors found that the presence of SIRS
was equal to meeting at least 2 qSOFA criteria in identifying
patients with organ dysfunction as defined by Sepsis-3. Patients
with severe sepsis as defined by Sepsis-2 had mortality rates al-
most identical to those who met Sepsis-3 criteria but greater
than patients meeting Sepsis-3 criteria but not Sepsis-2 criteria.
Because the Sepsis-2 definition was associated with organ dys-
function and mortality, the authors argued that abandoning
the incorporation of SIRS into a definition of sepsis should be
reconsidered. Others have found that qSOFA performed less
well than other measures but better than meeting at least 2
SIRS criteria as a screen for death or ICU transfer of emergency
department or ward patients with suspected infection [18],
cautioning against supplanting qSOFA as a screen for sepsis. For
all of these considerations, care must be taken in extrapolating
findings from particular studies to patient populations because
the performance of both SIRS and qSOFA in predicting poor
outcomes in the presence of infection varies depending upon
the population studied.

Another study suggested caution in abandoning the Sepsis-2
definition of septic shock [19]. In this secondary analysis of 2
combined studies of sepsis, 57% of patients meeting the Sepsis-2
definition did not meet the Sepsis-3 definition for septic shock.

However, those 57% patients still had a substantial mortality
rate of 14%, even though this was far less than the mortality
rate for patients meeting the Sepsis-3 definition of septic shock
(29%). Furthermore, the authors found that patients who met
only the Sepsis-2 definition of septic shock had lower mor-
tality if treated (compared to not treated) with a sepsis treat-
ment protocol under study. They suggest that abandoning the
Sepsis-2 definition of septic shock could result in delayed rec-
ognition and treatment of sepsis in the population that could
most benefit.

The differences between studies might be due to the different
patient populations studied, different study designs, different
methods of diagnosing infection, and potentially inaccurate
SOFA scoring due to missing SOFA score components in 30%
of patients [15]. In fact, others have proposed using sepsis
definitions for screening but not clinical management due to
such heterogeneity [20]. It should be underscored that sepsis
screening is not the equivalent of estimating the prognosis of
sepsis. Rather, sepsis screening is a tool to be used to identify
patients who would benefit from treatments designed to en-
hance outcomes after a sepsis diagnosis.

Our study’s strengths were its prospective study design, ad-
judication of infection by a panel of experts, and more com-
plete data collection for SOFA and iqSOFA scoring compared
with other studies that excluded 14%-30% of potentially eli-
gible patients due to missing data elements compared with our
study, in which 8% of potentially eligible patients had missing
data for determining SIRS, qSOFA, or SOFA scores [8, 12, 15].
Limitations included its small size, which might have masked
differences between SOFA and iqSOFA by type II error and/
or limited the ability to comprehensively adjust the survival
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analysis models. Additional limitations were the inability to
study patients who met criteria for Sepsis-3 but not Sepsis-2 due
to the entry criterion of meeting at least 2 SIRS criteria and the
possibility of bias introduced by loss to follow-up.

CONCLUSIONS

Our patients were primarily those cared for in medical or sur-
gical ICUs enrolled from the emergency department, upon
transfer from another facility, or after admission to the general
wards. It is not clear how our results will pertain to a less ill co-
hort of patients or patients who are more homogeneous such as
obstetrical or postsurgical patients who develop sepsis. Future
studies should (1) be multicenter, with a broad array of patients,
(2) use a prospective design with acquisition of sufficient data
elements for calculation of SIRS, gSOFA, and iqSOFA scores,
and (3) use experts to adjudicate the presence or absence of
infection. Patients who are misclassified by one definition
or another should be studied in terms of characteristics and
outcomes because this information will be useful for carefully
honing a sepsis definition that functions as a sensitive screen and
identifies patients at risk (or not at risk) for adverse outcomes.
Finally, our studies and others have not presented a consensus
of the utility of gSOFA compared with the full SOFA score in
identifying patients at risk for increased mortality in the setting
of infection. This is an important topic for future study espe-
cially because the gSOFA is much simpler to calculate and might
present a predictive advantage over the full SOFA score.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility of
the authors, so questions or comments should be addressed to the corre-
sponding author.

Acknowledgments

We appreciate the efforts of Karen Murray, Emily O’Carroll, Lauren
MacMullen, Dr. Jawad Rasheed, Caitlin Scopa, and Jane Magida in patient
recruitment, enrollment, and data collection.

Authors contributions. D. D. P. contributed to the conception and de-
sign of the study, data collection, adjudication of infection, critical revi-
sion, reading, and approval of the manuscript. M. C. P. and W. A. P. aided
in database construction and reading and approval of the manuscript.
J. H. contributed to design of the study, oversaw enrollment and data col-
lection at Lahey Clinic and Medical Center, and contributed to the critical
revision and approval of the manuscript. D. J. T. contributed to the statistical
analysis and writing of SAS code, critical revision, reading, and approval of
the manuscript. S. H. contributed to the adjudication of infection. S. D., J. A.
R.,and D. R. S. contributed to the adjudication of infection, critical revision,
reading, and approval of the manuscript. D. R. S. also contributed to study
design. S. A. N. contributed to the conception and design of the study, ad-
judication of infection, critical revision, reading, and approval of the manu-
script. All authors read and approved the final manuscript.

Financial support. The primary study from which the current study is
derived was funded by Mochida Pharmaceuticals, Ltd.

Potential conflicts of interest. The funding body had input into the design
of the primary study but was not involved in the original idea for the current

study, data collection, analysis, interpretation or writing of this manuscript.
The analysis, interpretation of data and writing of this manuscript was not
funded. D. R. S. reports grants and personal fees from Merck & Co, Inc. and
Seres Therapeutics, Inc., grants from Summit Therapeutics and Actelion
Pharmaceuticals US, Inc., and fees from Takeda Pharmaceuticals and
Seqirus USA Inc. for data safety monitoring, all of which were outside the
submitted work. All authors have submitted the ICMJE Form for Disclosure
of Potential Conflicts of Interest. Conflicts that the editors consider relevant
to the content of the manuscript have been disclosed.

References

1. Guirgis FW, Brakenridge S, Sutchu S, et al. The long-term burden of severe sepsis
and septic shock: sepsis recidivism and organ dysfunction. ] Trauma Acute Care
Surg 2016; 81:525-32.

2. Kadri SS, Rhee C, Strich JR, et al. Estimating ten-year trends in septic shock in-
cidence and mortality in United States Academic Medical Centers using clinical
data. Chest 2017; 151:278-85.

3. Seymour CW, Liu VX, Iwashyna TJ, et al. Assessment of clinical criteria for sepsis:
for the Third International Consensus Definitions for Sepsis and Septic Shock
(Sepsis-3). JAMA 2016; 315:762-74.

4. Yende S, Austin S, Rhodes A, et al. Long-term quality of life among survivors of
severe sepsis: analyses of two international trials. Crit Care Med 2016; 44:1461-7.

5. Ferrer R, Martin-Loeches I, Phillips G, et al. Empiric antibiotic treatment reduces
mortality in severe sepsis and septic shock from the first hour: results from a
guideline-based performance improvement program. Crit Care Med 2014;
42:1749-55.

6. Seymour CW, Gesten F, Prescott HC, et al. Time to treatment and mortality
during mandated emergency care for sepsis. N Engl ] Med 2017; 376:2235-44.

7. 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; 101:1644-55.

8. Shankar-Hari M, Phillips GS, Levy ML, et al. Developing a new definition
and assessing new clinical criteria for septic shock: for the Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA 2016;
315:775-87.

9. Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus
Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA 2016; 315:801-10.

10. Calandra T, Cohen J; International Sepsis Forum Definition of Infection in the
ICUCC. The International Sepsis Forum Consensus Conference on definitions of
infection in the intensive care unit. Crit Care Med 2005; 33:1538-48.

11. Centers for Disease Control, Network NHS. CDC/NHSN protocol clarifications -
identifying healthcare-associated infections (HAI) in NHSN. Available at: https://
www.cdc.gov/nhsn/pdfs/validation/2013/pscManual_july2013.pdf. Accessed 29
October 2013.

12. Raith EP, Udy AA, Bailey M, et al. Prognostic accuracy of the SOFA score, SIRS
criteria, and qSOFA score for in-hospital mortality among adults with suspected
infection admitted to the intensive care unit. JAMA 2017; 317:290-300.

13. Brown SM, Grissom CK, Moss M, et al. Nonlinear imputation of Pao2/Fio2 from
Spo2/Fio2 among patients with acute respiratory distress syndrome. Chest 2016;
150:307-13.

14. Williams JM, Greenslade JH, McKenzie JV, Chu K, Brown AF, Lipman J. Systemic
inflammatory response syndrome, quick sequential organ function assessment,
and organ dysfunction: insights from a prospective database of ED patients with
infection. Chest 2017; 151:586-96.

15. Freund Y, Lemachatti N, Krastinova E, et al. Prognostic accuracy of Sepsis-3
criteria for in-hospital mortality among patients with suspected infection
presenting to the emergency department. JAMA 2017; 317:301-8.

16. Henning DJ, Puskarich MA, Self WH, et al. An emergency department validation
of the SEP-3 sepsis and septic shock definitions and comparison with 1992 con-
sensus definitions. Ann Emerg Med 2017; 70:544-52.€5.

17. Lamontagne F, Harrison DA, Rowan KM. qSOFA for identifying sepsis among
patients with infection. JAMA 2017; 317:267-8.

18. Churpek MM, Snyder A, Han X, et al. Quick sepsis-related organ failure assess-
ment, systemic inflammatory response syndrome, and early warning scores for
detecting clinical deterioration in infected patients outside the intensive care unit.
Am ] Respir Crit Care Med 2017; 195:906-11.

19. Sterling SA, Puskarich MA, Glass AF, et al. The impact of the sepsis-3 septic
shock definition on previously defined septic shock patients. Crit Care Med 2017;
45:1436-42.

20. Kalil A, Sweeney DA. Should we manage all septic patients based on a single def-
inition? An alternative approach. Crit Care Med 2018; 46:177-80.

6 o« OFID « Poutsiaka et al


https://www.cdc.gov/nhsn/pdfs/validation/2013/pscManual_july2013.pdf
https://www.cdc.gov/nhsn/pdfs/validation/2013/pscManual_july2013.pdf

