WO

Acute and Critical Care

Check for
updates

Acute and Critical Care 2022 May 37(2):193-201

https://doi.org/10.4266/acc.2021.00857

Incidence and risk factors associated with early death in
patients with emergency department septic shock

Matthew S. Reaven', Nigel L. Rozario®, Maggie S. J. McCarter?, Alan C. Heffner**

'Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, Department of Medicine, Emory University School of Medicine, Atlanta, GA; *Center for
Outcomes Research and Evaluation, Atrium Health, Charlotte, NC: Departments of *Internal Medicine and *Emergency Medicine, Carolinas Medical Center,

Charlotte, NC, USA

Background: Limited research has explored early mortality among patients presenting with septic
shock. The objective of this study was to determine the incidence and factors associated with early
death following emergency department (ED) presentation of septic shock.

Methods: A prospective registry of patients enrolled in an ED septic shock clinical pathway was
used to identify patients. Patients were compared across demographic, comorbid, clinical, and
treatment variables by death within 72 hours of ED presentation.

Results: Among the sample of 2,414 patients, overall hospital mortality was 20.6%. Among pa-
tients who died in the hospital, mean and median time from ED presentation to death were 4.96
days and 2.28 days, respectively. Death at 24, 48, and 72 hours occurred in 5.5%, 9.5%, and 11.5%
of patients, respectively. Multivariate regression analysis demonstrated that the following factors
were independently associated with early mortality: age (odds ratio [OR], 1.04; 95% confidence
interval [CI], 1.03-1.05), malignancy (OR, 1.53; 95% Cl, 1.11-2.11), pneumonia (OR, 1.39; 95% Cl,
1.02-1.88), urinary tract infection (OR, 0.63; 95% Cl, 0.44-0.89), first shock index (OR, 1.85; 95%
Cl, 1.27-2.70), early vasopressor use (OR, 2.16; 95% Cl, 1.60-2.92), initial international normalized
ratio (OR, 1.14; 95% Cl, 1.07-1.27), initial albumin (OR, 0.55; 95% Cl, 0.44-0.69), and first serum
lactate (OR, 1.21; 95% Cl, 1.16-1.26).

Conclusions: Adult septic shock patients experience a high rate of early mortality within 72 hours
of ED arrival. Recognizable clinical factors may aid the identification of patients at risk of early
death.
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INTRODUCTION

Septic shock is one of the most common reasons for intensive care unit (ICU) admission, with
up to 750,000 cases per year in the United States [1]. Despite treatment advances, septic shock
is a leading cause of death, with hospital mortality rates ranging from 20% to 45% [2,3]. Our
current treatment paradigm emphasizes early recognition and treatment, but the vast major-
ity of previous research focused on mortality within the hospital or over longer time periods.
This makes it difficult to understand mortality directly related to refractory shock compared
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to that related to unremitting organ dysfunction and persistent
debility following initial stabilization or recovery, including
mortality related to secondary injuries such as nosocomial in-
fection.

Early sepsis mortality is an uncommon focus of prior inves-
tigations. Specifically, few investigations have described the
prevalence of early mortality or factors associated with early
mortality. The objective of this study was to characterize the
rate of early death following emergency department (ED) ad-
mission for septic shock and to determine clinical factors asso-
ciated with this outcome.

MATERIALS AND METHODS

This study was approved by Institutional Review Board of Atri-
um Health (IRB No. IRB00001088), and the requirement for
patient consent was waived.

A prospective quality improvement registry of patients en-
rolled in our healthcare system’s ED septic shock clinical path-
way was used to identify patients. Patients enrolled in five urban
metropolitan hospitals, including a large tertiary referral center,
from January 2014 to May 2018, were included in the study.
Criteria for patient entry into our high-risk sepsis pathway
were the presence of suspected infection plus at least one of
the following: hypotension despite 20 ml/kg intravenous fluid
defined as either systolic blood pressure (SBP) less than 90 mm
Hg or mean arterial pressure (MAP) less than 65 mm Hg, or a
serum lactate level greater than or equal to 4 mmol/L. Among
registered patients, we excluded those without discharge diag-
noses consistent with infection, sepsis, severe sepsis or septic
shock. Patients were excluded if they were not admitted to the
ICU, with this requirement intended to represent intention for
aggressive therapy for acute critical illness. While the decision
to admit a patient to the ICU is ultimately at the discretion of
the ICU physician, at our institutions it is standard practice to
admit septic shock patients to the ICU for close monitoring
and aggressive treatment unless the patient’s goals of care
state otherwise. Lastly, patients transferred between ICUs and
patients from hospitals with less than 30 entries per year were
excluded. Figure 1 details the exclusion criteria.

Variable Definitions

ED presentation time was defined by first ED vital signs. Shock
index (SI) was calculated based on heart rate divided by SBP.
Early vasopressor use was defined by initiation within 6 hours
of ED presentation. Patients were compared across demo-
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KEY MESSAGES

= A significant focus is placed on early recognition and
treatment of sepsis.

= Few studies evaluate early mortality (within 72 hours of
presentation).

= Several identifiable factors have been shown to correlate
with early mortality.

= Identifying patients at high risk of early mortality may
aid in their management.

graphic, comorbid, clinical, and treatment variables based
on whether they were dead or alive 72 hours from ED triage.
Descriptive statistics in the form of median and interquartile
range were calculated for continuous variables and frequen-
cies and percentages were calculated for categorical variables.
The Wilcoxon signed-rank test was used to compare continu-
ous variables between the 72-hour death group and the non-
72-hour death group. Similarly, the chi-square or Fisher’s
exact test were used to compare categorical variables between
groups.

A Kaplan-Meier curve was plotted showing survival rate
relative to hours from ED triage. Two receiver operating curves

4,157 Total registry
(Jan 2014-May 2018)

910 Not admitted directly
to ICU

3,247 Admitted directly to ICU

248 Hospitals with <30
entries per year

2,999 Hospitals with >30
entries per year

313 Transferred between ICUs

2,686 Patients not transferred
between ICUs

272 Patients without
confirmed infection

2,414 Patients with confirmed
infection

Figure 1. Flow diagram of patient selection. ICU: intensive care unit.
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(ROC) were plotted, one for initial lactate and one for initial
SI to predict 72-hour mortality, and the area under the curve
(AUC) and optimal cut points for each were calculated. After
clinical consideration and assessment of statistically signifi-
cant factors predicting early mortality in univariate analysis, a
final logistic model was used to assess predictive variables for
early mortality.

RESULTS

During the study period, a total of 4,157 patients were regis-
tered in our ED septic shock clinical pathway. Of this group,
2,414 (58.1%) met inclusion criteria for this investigation and
comprised our study population. Baseline demographic and
clinical variables of study subjects are described in Table 1.
Among these patients, 1,241 (51.4%) were male, 1,667 (69.1%)

Table 1. Baseline patient group characteristics

T

were white, 601 (24.9%) were African-American, 78 (3.2%)
were Hispanic, and 31 (1.3%) were Asian. The average age was
64.5 years. Major comorbidities included heart failure (24.4%),
chronic kidney disease (23.8%), acute kidney injury (31.0%),
cirrhosis (12.2%), chronic obstructive pulmonary disease
(27.3%), diabetes mellitus (40.2%), malignancy (20.7%), and
dementia (19.9%). The most common source of infection was
pulmonary (29.7%) followed by urinary tract (27.9%).

Overall study group hospital mortality was 20.6% (95%
confidence interval [CI], 19.0%-22.2%). Among those dying in
the hospital, mean and median time from ED presentation to
death were 4.96 days (95% CI, 4.41-5.51 days) and 2.28 days
(interquartile range, 0.88-7.22 days) respectively. Cumula-
tive death at 24, 48, and 72 hours occurred in 5.5% (95% CI,
4.7%-6.5%), 9.5% (95% CI, 8.4%-10.8%), and 11.5% (95% CI,
10.3%-12.9%), respectively. Figure 2 demonstrates the surviv-

Factor Total (n=2,414) Non-72-hr death (n=2,136) 72-hr death (n=278) P-value
Demographics
Age (yr) 66.1(54.4-76.4) 65.3 (53.6-75.4) 714 (61.0-81.4) <0.001°
BMI (kg/m2) 26.5(22.3-31.8) 26.7 (22.5-32.0) 25.1 (20.9-30.4) <0.001°
Male 1,241 (51.4) 1,091 (51.1) 150 (54.0) 0.370°
Dementia 481(19.9) 412 (19.3) 69 (24.8) 0.030°
Malignancy 500 (20.7) 413(19.3) 87 (31.3) <0.001°
DNR status 232 (9.6) 193 (9.0) 39 (14.0) 0.008"
Race 0.450°
American Indian or Alaska Native 2(0.1) 1(0.1) 1(0.4)
Asian 31(1.3) 28 (1.3) 3 (1.1)
Black or African American 601 (24.9) 535 (25.0) 66 (23.7)
White 1,667 (69.1) 1,470 (68.8) 197 (70.9)
Unknown 113 (4.7) 102 (4.8) 11 (4.0)
Ethnicity 0.097°
Hispanic or Latino 78 (3.2) 73 (3.4) 5(1.8)
Non-Hispanic or Latino 2,262 (93.7) 2,002 (93.7) 260 (93.5)
Unknown 74 (3.1) 61(2.9) 13 (4.7)
Vital sign
First SBP (mm Hg) 104 (88-127) 104 (89-128) 98 (82-117) <0.001°
Minimum SBP (mm Hg) 71 (60-81) 73 (62-82) 54 (42-64) <0.001°
Minimum SBP in the ED (mm Hg) 81 (70-96) 82 (71-97) 74 (61-88) <0.001°
First MAP (mm Hg) 68 (58-85) 69 (59-86) 66 (54-79) <0.001*
First heart rate 107 (90-122) 107 (90-121) 109 (89-126) 0.386°
First shock index 1.0(0.8-1.2) 0(0.8-12) 1.1 (09-1.4) <0.001°
First oxygen saturation (%) 96 (93-99) 96 (93-99) 96 (91-99) 0.228°
Minimum oxygen saturation (%) 85 (73-90) 86 (76-90) 72 (53-83) <0.001°
Minimum oxygen saturation in the emergency 93 (88-96) 93 (89-96) 90 (80-94) <0.001®
department (%)
First temperature (°C) 37.0(36.5-38.1) 37.0(36.6-38.2) 36.6 (36.1-37.8) <0.001°
Maximum temperature (°C) 38.2 (37.4-39.2) 38.3 (37.5-39.2) 37.8(36.9-39.0) <0.001°
Maximum temperature in the ED (°C) 37.4(36.7-38.7) 37.4(36.7-38.7) 37.1(36.4-38.4) <0.001°
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Table 1. Continued

Factor Total (n=2,414) Non-72-hr death (n=2,136) 72-hr death (n=278) P-value
Laboratory value
Sodium (mEq/L) 137 (133-140) 137 (133-140) 137 (133-141) 0.453°
Glucose (mg/dl) 132 (105-191) 132 (105-190) 131 (97-198) 0.530°
Creatinine (mg/dl) 5(1.0-2.4) 1.4 (1.0-23) 0(1.3-3.0) <0.001°
Bilirubin (mg/dl) 9 (0.6-1.5) 0.9 (0.6-1.4) 2(0.7-2.2) <0.001°
INR 2(1.1-1.6) 1.2 (1.1-1.5) 5(1.2-2.1) <0.001°
Albumin (g/dl) 7(22-32) 2.8(2.3-3.3) 4(19-29) <0.001°
WBC count (x10°/L) 13 7(9.0-19.9) 13.7 (9.1-19.7) 14.2 (8.2-219) 0.682°
First lactate (mmol/L) 3(2.4-6.1) 4.2 (2.3-5.7) .1 (3.9-9.4) <0.001°
Maximum lactate (mmol/L) 6(2.8-6.8) 4.4 (2.6-6.2) 9(5.0-12.5) <0.001°
Maximum lactate in the ED (mmol/L) 5(2.6-6.3) 43 (2.4-5.9) 4 (4.5-9.9) <0.001°
Infection source
Bacteremia 3(0.1) 3(0.1) 0 0.990°
UTI 673 (27.9) 614 (28.7) 59 (21.2) 0.009"
Pneumonia 716 (29.7) 617 (28.9) 99 (35.6) 0.021°
Cellulitis 178 (7.4) 164 (7.7) 4(50) 0.110°
Clostridium difficile colitis 133 (5.5) 124 (5.8) 9 (3.2) 0.078"
MRSA 165 (6.8) 140 (6.6) 25 (9.0) 0.130°
CRE 82 (3.4) 74 (3.5) 8(2.9) 0610°
Resuscitation variable
Hour to receive antibiotics .2 (0.0-0.5) 0.2 (0.0-0.5) 0.2 (0.0-0.6) 0.001°
Volume in 3 hours (ml/kg) 40.1 (29.7-56.0) 40.0 (29.5-55.6) 419(31.2-58.4) 0.109°
Fluid volume total in 3 hours (ml) 3,021.5 (2,000.0-4,130.0) 3,025.0 (2,000.5-4,150.0) 3,000.0 (2,000.0-4100.0) 0.606°
Volume in 6 hours (ml/kg) 475 (33.4-68.0) 47.2 (33.3-67.6) 522 (36.0-72.2) 0.040°
Fluid volume total in 6 hours (ml) 3,650.0 (2,500.0-5,000.0) 3,674.5 (2,500.0-5,000.0) 3,590.5 (2,400.0-5,150.0)  0.993°
Bundle compliance 3 hours 1,482 (61.4) 1,307 (61.2) 175 (62.9) 0.570°
Vasopressor use within 6 hours 1,501 (62.2) 1,274 (59.6) 227 (81.7) <0.001°
Intubation 676 (28.0) 521 (24.4) 155 (55.8) <0.001°
Need for renal replacement therapy 140 (5.8) 135 (6.3) 5(1.8) 0.002°
Pulmonary edema within 72 hours 73 (18.0) 68 (19.0) 5(10.2) 0.130°

Values presented as number (%) or median (interquartile range) or number (%).

BMI: body mass index; SBP: systolic blood pressure; ED: emergency department; MAP: mean arterial pressure; DNR: do-not-resuscitate; INR: international normalized
ratio; WBC: white blood cell; UTI: urinary tract infection; MRSA: methicillin-resistant Staphylococcus aureus; CRE: carbapenem-resistant Enterobacteriaceae.
*Kruskal-Wallis test: "Pearson chi-square test; “Fisher's exact test.
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Figure 2. Cumulative survival rate in adults with septic shock relative to time from emergency department triage.
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al curve of our study population.

A number of early clinical variables were different between
the outcome groups. Compared to patients who survived be-
yond 72 hours, patients who died within 72 hours of ED pre-
sentation were more likely to be older, have a lower body mass
index, have a malignancy, and have dementia. They were also
more likely to have pneumonia as the source of sepsis, require
early vasopressors, and have a “do not resuscitate” order from
admission. Urinary tract infection (UTI) as the source of sepsis
was inversely associated with early mortality.

Compared to survivors, patients suffering early mortality
were more likely to have the following laboratory findings:
higher initial serum creatinine, higher initial serum bilirubin,
higher initial international normalized ratio (INR), lower initial
albumin, higher initial serum lactate, and higher maximum
serum lactate. Physiologic parameters associated with early
mortality included: lower initial triage and minimum ED SBP,
lower initial triage MAP, higher initial triage SI, lower initial

and maximum temperature, and lower minimum oxygen

Table 2. Univariate and multivariate analysis

T

saturation. Among resuscitation variables, increased time to
receive antibiotics was associated with higher early mortality.
However, there were no differences in volume of resuscitation
fluid within 3 hours, 6 hours, or 3-hour bundle compliance be-
tween groups.

Based on univariate analysis (Table 2), the following factors
were included as candidates for the initial regression model:
age, malignancy, dementia, first SBP, minimum SBP, minimum
SBP in the ED, first SI, first MAP, UTI as source of sepsis, pneu-
monia as source of sepsis, vasopressor use within 6 hours, ini-
tial creatinine, initial bilirubin, initial albumin, initial INR, first
lactate, maximum lactate, and maximum lactate in the ED.

Table 2 describes the multivariate regression analysis model
demonstrating the following factors to be independently asso-
ciated with early septic shock mortality: age (OR, 1.04; 95% CI,
1.03-1.05), malignancy (OR, 1.53; 95% CI, 1.11-2.11), pneumo-
nia (OR, 1.39; 95% CI, 1.02-1.88), UTI (OR, 0.63; 95% CI, 0.44-
0.89), first SI (OR, 1.85; 95% CI, 1.27-2.70), early vasopressor
use (OR, 2.16; 95% CI, 1.60-2.92), initial INR (OR, 1.14; 95% CI,

Domain with variables Univariate Final model (all)
OR (95% Cl) P-value OR (95% Cl) P-value

Demographics

Age 1.03 (1.02-1.04) <0.01 1.04 (1.03-1.05) <0.01

Dementia 1.39 (1.04-1.86) 0.04

Malignancy 19 (1.45-2.51) <0.01 1.53 (1.11-2.11) <0.01
Hemodynamics

First SBP 0.99 (0.99-1.00) <0.01

Min SBP 093 (0.92-0.94) <0.01

Min SBP in ED 0.98 (0.97-0.99) <0.01

First shock index 2.35(1.69-3.27) <0.01 1.85 (1.27-2.70) 0.04

First MAP 0.99 (0.98-1.00) <0.01
Source of infection

UTl 0.67 (0.50-0.91) 0.01 0.63 (0.44-0.89) <0.01

Pneumonia 1.37 (1.05-1.78) 0.03 1.39(1.02-1.88) 0.03
Intervention

Vasopressor within 6 hours 2.47 (1.91-3.20) <0.01 2.16 (1.60-2.92) <0.01
Laboratory value

Creatinine 1.07 (1.02-1.13) 0.01

Bilirubin 1.09 (1.05-1.13) <0.01

Albumin 0.49 (0.41-0.59) <0.01 0.55 (0.44-0.69) <0.01

INR 1.24 (1.16-1.34) <0.01 1.14 (1.07-1.27) <0.01

First lactate 1.22 (1.18-1.27) <0.01 1.21(1.16-1.26) <0.01

Max lactate 1.27 (1.23-1.31) <0.01

Max lactate in ED 1.23(1.19-1.28) <0.01

OR: odds ratio; Cl: confidence interval; SBP: systolic blood pressure; ED: emergency department; MAP: mean arterial pressure; UTI: urinary tract infection; INR:

international normalized ratio.
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1.07-1.27), initial albumin (OR, 0.55; 95% CI, 0.44-0.69), and
first serum lactate (OR, 1.21; 95% CI, 1.16-1.26).

The optimal cut point for initial serum lactate level for pre-
diction of early morality was 4.89 mmol/L, with AUC of 0.693,
sensitivity of 0.669, and specificity of 0.651. For initial SI, the
optimal cut point was 1.13, with AUC of 0.573, sensitivity of
0.468, and specificity of 0.672 (Figure 3).

DISCUSSION

This is the largest known study evaluating early mortality of
patients presenting with acute septic shock and provides sev-
eral insights into this disease. Our data demonstrate high early
mortality, with approximately one in nine ED septic shock
patients dying within 72 hours of presentation. Our 24-hour
mortality rate of 5.5% is consistent with a former study demon-
strating 4.9% mortality within the same time period [4]. Our
72-hour rate is slightly lower than the 14.4% 72-hour mortality
rate found by Daviaud et al [5]. For comparison, the mortality
rate of ST segment elevation myocardial infarction patients
undergoing percutaneous coronary intervention is compara-
tively low at 3.4% at 7 days [6]. These data highlight the dispro-
portionate early mortality associated with acute septic shock
with compounded economic and societal impact due to the
high prevalence of sepsis [7].

High early septic shock mortality highlights a therapeutic

Initial serum lactate cut point 4.89 mmol/L
@ AUC=0.693

1.00

0.75
=
=
= 0,50
<
v
(%]

0.25

1 1 1 1
0 0.25 0.50 0.75 1.00

1-Specificity

T

opportunity if this subpopulation is recognized early, which
brings us to the next study aim of early identification of high-
risk patients. We identified nine discriminating clinical vari-
ables among ED patients with septic shock that were inde-
pendently associated with early death.

As expected, older age is associated with increased risk of
early mortality in sepsis. Older patients tend to have more
co-morbid medical conditions and less physiologic reserve,
decreasing their ability to recover from critical illnesses [8].
Similar to our finding that malignancy increases risk of early
mortality, in a large study of over 1.7 million cancer patients
with sepsis published in 2006, cancer was found to be an in-
dependent predictor of mortality [9]. The results of the present
study show that patients with underlying malignancy are 1.53
times more likely to die within 72 hours of presentation than
those without. We propose several potential explanations for
this association, including attenuated immune response and
immunomodulating treatments leading to rapidly overwhelm-
ing infection, and higher rate of early limitation or withdrawal
of aggressive care. Although “do not resuscitate” directive sta-
tus was associated with increased early mortality in univariate
analysis, this association did not persist in multivariate analy-
sis, which reinforces the finding that other patient factors were
more important than directives code status.

Among our cohort, pneumonia was both the most com-
mon source of infection and the only source associated with

Initial shock index cut point 1.13
AUC=0.573
1.00
0.75

0.50

Sensitivity

0.25

1 1 1 1
0 0.25 0.50 0.75 1.00
1-Specificity

Figure 3. Receiver operating curves (ROC) for prediction of early mortality. (A) ROC for initial serum lactate. (B) ROC for initial shock index. AUC:

area under the curve.
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increased early sepsis mortality. This finding reinforces prior
work and is an important clinical reminder of pneumonia
lethality and the need for heightened vigilance in screening
of pneumonia patients for early markers of organ dysfunction
and complicated disease progression [10,11]. In contrast, UTI
as the source of sepsis was associated with a lower risk of ear-
ly mortality and may highlight an opportunity for successful
de-escalation of critical care resources once these patients
show evidence of clinical improvement.

Presenting physiologic variables were important objective
markers of lethal septic shock. Regression analysis demon-
strated best fit with presentation SI compared to first MAP or
first SBP. This is consistent with prior literature showing that SI
is an independent predictor of 28-day mortality [12,13]. Based
on the ROC for initial SI, a cut point of 1.13 provided optimal
sensitivity and specificity and can be a quick risk stratification
tool for early mortality. Similarly, hypotension requiring va-
sopressor therapy within the first 6 hours of presentation was
also associated with increased early mortality, furthering the
concept that fluid resistant shock is a clear marker of severe
illness.

Serum lactate level is a well-described marker of illness
severity and is currently used for risk stratification in sepsis.
In many studies it has been shown to be a predictor of mor-
tality in sepsis [4,5,14,15]. The results of this study confirm
that lactate is also a predictor of early mortality. The AUC for
initial lactate of 0.693 is consistent with the findings of a recent
study showing an AUC for initial lactate of 0.70 for prediction
of 28-day mortality [16]. Based on our data, a cut point of 4.89
mmol/L is a useful threshold for risk stratification of patients at
high risk of early death.

Three other laboratory values, INR, bilirubin, and albumin,
were found to be predictors of early mortality that were not
previously identified in the literature. Albumin was found to be
inversely related to early mortality, meaning a lower albumin
level was associated with a higher risk of early mortality. These
three values likely correlate with concomitant liver dysfunc-
tion, which is a known predictor of mortality in all critically ill
patients [17].

Time to initiation of antibiotics was associated with early
mortality in univariate analysis but did not persist in the mul-
tivariate model. ED resuscitation fluid volume and 3-hour
bundle compliance were not significantly different between
groups. This is of particular interest given the large emphasis
placed on sepsis bundles. We suspect that overall bundle com-

pliance, including initial antibiotic timeliness, was sufficient

Acute and Critical Care 2022 May 37(2):193-201
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and clinically similar enough that it was not an independent
factor associated with our outcome. For reference, the overall
bundle compliance in our study group was 63%, which is high-
er than the reported national average of 49% [18].

The evolving paradigm of sepsis justifiably highlights it as
a highly time-dependent disease. Our institutional pathway
focuses on early identification and standardized treatment
bundles aimed to expedite early standardized resuscitation.
Our study data add to this approach by providing additional
clinical criteria to categorize patients at risk of early death and
potentially eligible for additional interrogation and treatments
to improve outcomes.

The signal of greater cardiovascular failure manifested by
greater SI and early vasopressor use in the early mortality
group highlights an opportunity for improved early hemody-
namic characterization and manipulation as one potential op-
portunity. While resuscitation volume was similar in the two
groups, this does not imply adequacy of fluid resuscitation and
under-resuscitation of patients with severe cardiovascular de-
rangement may be identifiable by early hemodynamic assess-
ment [19]. Using additional monitoring techniques, including
microperfusion assessment, is another possible way to target
future sepsis treatments in this high risk population [20].

New treatment strategies for sepsis have achieved variable
levels of success. This variable success may be due to the wide
spectrum of severity in patients currently defined as having
sepsis. In this study, we highlight objective criteria to help
identify high-risk patients who might benefit most from early
adjunctive therapies.

This study comes with several limitations. Our retrospective
design is associated with potential biases and inaccuracies
in data. We utilized a dedicated patient registry of patients
managed via a standardized treatment pathway in attempt to
minimize the impact of these issues. Additionally, chart ab-
straction was performed with a standardized data collection
tool. Recognizing that our clinical pathway registry may have
included patients initially incorrectly diagnosed with sepsis,
we specifically excluded patients based on the absence of
confirmed infection based on discharge diagnosis coding. Tra-
ditional mortality predictors such as Sequential Organ Failure
Assessment (SOFA) and Acute Physiologic Assessment and
Chronic Health Evaluation (APACHE) were not available from
our database and were therefore not included for comparative
analysis, however a recent study by Liu et al found that serum
lactate level in septic patients was similar to SOFA score as a
predictor of mortality [21]. The clinical definition used for en-
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try into our high-risk sepsis ED pathway may vary from newer
sepsis consensus definitions, which may limit comparisons to
other populations. Patients who died within 72 hours were not
directly compared with those who died after 72 hours. How-
ever, this is an area of potential future research as there may
be important differences or commonalities between these two
groups. Lastly, our database did not include information nec-
essary to ascertain the clinical analysis associated with death,
such as discrimination of sudden unexpected death versus
withdrawal of care in the context of deteriorating clinical sta-
tus or comorbidity burden. Septic shock patients experience
a high rate of early mortality within 72 hours of ED arrival.
Recognizable factors may aid in identification of patients at
risk of early death who may benefit from additional early mon-
itoring and therapies.
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