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1. Background

Sepsis remains a significant source of morbidity and mortality in the United States. The 

National Center for Health Statistics estimates that the number of hospitalizations for sepsis 

increased from 621,000 in the year 2000 to 1,141,000 in 2008 [1]. In 2010, the National 

Vital Statistic Reports described septicemia as the 11th leading cause of death [2]. Although 

the mortality rate from severe sepsis was noted to decrease from 39% in 2000 to 27% in 

2007 in the United States, more patients required discharge to a long-term care facility [3]. 

Due to its high morbidity, mortality, cost, and resource utilization, a number of efforts have 

been directed towards improving outcomes. In 2001, Rivers et al [4] published a landmark 

study describing early, aggressive treatment of sepsis in the Emergency Department (ED), 

with markedly improved patient outcomes. Earlier treatment, in particular appropriate broad-

spectrum antibiotics, decreases mortality [5–8]. Moreover, “early goal-directed” therapy in 
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the form of sepsis bundles and standardized order sets has been consistently shown to 

improve measures such as time to antibiotics, time to fluid resuscitation, lactate clearance, 

and mortality [9–12]. While more recent multicenter studies have failed to prove a reduction 

in all-cause mortality or patient outcomes with protocol-based care, the role of early 

identification, fluid resuscitation, and early appropriate antibiotics remains the mainstay of 

clinical care for patient with severe sepsis and septic shock [13–15].

We sought to evaluate the efficacy of early, rapid identification of sepsis during Emergency 

Department (ED) triage, followed by a sepsis work-up and treatment (SWAT) protocol 

emphasizing rapid mobilization of resources, standardized order sets, and early broad-

spectrum antibiotics and fluid resuscitation. We hypothesized that a “best practice alert” 

(triage sepsis alert) embedded in our electronic health record (Epic Systems Corporation, 

Verona, Wisconsin) combined with a SWAT protocol, would lead to a significant reduction 

in door-to-antibiotics time, door-to-intravenous (IVF) bolus time, and overall mortality.

2. Methods

2.1 Design, Setting, and Population

This was a retrospective, quasi-experimental study of adult ED patients (≥18 years of age) 

before and after our SWAT protocol implementation. The setting was a single, urban, 

academic ED with an annual census of 48,000. The study was approved by the Institutional 

Review Board.

2.2 Study Protocol

A pre-intervention group (before implementation of the SWAT protocol, or pre-SWAT) and 

post-intervention group (after implementation of the SWAT protocol, or post-SWAT) were 

defined. The pre-SWAT and post-SWAT groups were further broken down into SWAT A and 

SWAT B categories (Figure 1). We determined the implementation of the protocol would 

have a greater likelihood of success if patterned after an already established trauma alert 

system at our institution. Similar to a Trauma A, hypotensive patients with findings 

consistent with sepsis were assigned a SWAT A. Likewise, normotensive patients with 2 or 

more systemic inflammatory response syndrome (SIRS) criteria and a concern for an 

infectious source were assigned SWAT B.

The criteria used to identify pre-and post-intervention patients were the same, but the 

sequence in which they were used was different. The pre-intervention group was identified 

by first reviewing the Epic (Epic Systems Corporation, Verona, Wisconsin) electronic health 

records of all patients aged 18 years and older, who were hospitalized from the ED between 

November 2012 and March 2013 with an infectious process. Second, only those ED 

encounters meeting criteria for either a SWAT A or a SWAT B were included (Figure 1). 

This specific time frame was chosen such that the pre-intervention group patients presented 

to the ED after implementation of the Epic electronic health record. A report was created 

using the ICD-9 codes for pneumonia related diagnoses (480–499), skin infections (680–

686), pyelonephritis (590), urinary tract infection (595), other bacterial infections (030-041), 

septic shock (785) and sepsis (995). Chart reviews of the patients on the report generated 
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were conducted to confirm an ED diagnosis consistent with suspected sepsis, severe sepsis, 

or septic shock, and presence of criteria for either a SWAT A or a SWAT B.

The post-intervention (post-SWAT) group was composed of patients admitted from the ED 

between April 2013 through October 2014, for whom either a SWAT A or a SWAT B 

protocol was activated by the treating physician in response to the triage sepsis alert. 

Specifically, these were ED patients who met the SWAT A or B criteria, and in whom the 

ED provider suspected an underlying infectious process. A sample size of 130 subjects in 

the post-intervention group was estimated to be required in order to achieve a 95% 

confidence interval for a time-to-antibiotics reduction of 30 minutes. Medical records of 

patients on the SWAT A and SWAT B paging list were reviewed, and patients were excluded 

who did not meet criteria for SWAT A or SWAT B on ED presentation or were not admitted 

to the hospital.

Since both groups (pre- and post-intervention) had to meet SWAT A or B criteria, it was 

assumed that patients with simple (non-sepsis) infections were not included. To support this 

assumption, the infectious processes for pre- and post-intervention patients were reviewed. 

In comparing the rates of infectious processes for the 2 groups, no significance difference 

was found (see Appendix A).

The triage sepsis alert, or “best practice alert,” was derived from rules written in the 

background of the Epic electronic health record (Epic Systems Corporation, Verona, 

Wisconsin). If the required fields in the triage process met SWAT A or B criteria (Figure 1), 

the triage nurse received a pop-up notification prompting a direct communication with the 

physician. The decision to proceed with a SWAT activation was left to the discretion of the 

physician, based on a bedside evaluation of the patient. If a SWAT was activated, a 

standardized sepsis order set was used (computerized physician order entry, or CPOE), and 

the specified resources were mobilized (Figure 2). The SWAT A or B activation page (as 

gathered through the paging system, including time and patient medical record number) was 

recorded by the study investigators, and the medical records were reviewed for inclusion.

All data were abstracted retrospectively by four reviewers using standardized data collection 

sheets. Abstracted data was then entered into a secure, online database. Ambiguities were 

settled by consensus between the three secondary reviewers. The ambiguities included three 

instances of ED discharge diagnoses which were initially unclear, but agreed upon by the 

reviewers.

The senior authors on the paper (GH, GH, and RT) re-abstracted 10% of included charts to 

assess reviewer concordance. Charts were selected for re-review at random. In total, 768 

total data points were re-abstracted from 24 charts and agreement was found on 751 data 

points. The percent of agreement was 97.8% with a 95% confidence interval for a single 

proportion of 96.4% to 98.6%. There was 100% agreement for ED arrival time, 100% for the 

time when antibiotics were given, and 100% for the time when intravenous fluids were 

given. For the 17 data points with discrepancies, the data abstracted by the senior authors 

were used.
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2.3 Measurements

Patient demographic data (age, sex, and race) were obtained, and ED vital signs and 

laboratory data (white blood cell count and lactate level) were collected to determine 

severity of illness, SIRS scores, and shock indices. We defined “triage” SIRS as the SIRS 

criteria available at the time of patient triage (which excluded the white blood cell count), 

and “total” SIRS included the white blood cell count. Effectiveness of the protocol was 

determined by specific treatment intervals and patient outcomes: Door-to-bolus (door-to-

intravenous fluids bolus), door-to-antibiotics, door-to-admit order, ED length of stay, 

hospital length of stay, ICU length of stay, and overall mortality (including in-hospital 

mortality and discharge to hospice care).

2.4 Statistical analysis

Descriptive statistics included numbers and rates for categorical data as well as means, 

standard deviation, medians and ranges for continuous data. Comparisons between 

characteristics of subjects pre- and post-intervention were made using chi-square tests (for 

proportions) and 2-smaple t-tests (for continuous variables). Group differences were 

calculated, along with their 95% confidence intervals. To assess whether or not the 

intervention resulted in significant shifts in the time outcomes (i.e. door-to-bolus, door-to-

antibiotics, door-to-admit order), a segmented regression modeling approach was used [16] 

in order to account for any potential secular trends that may have been occurring despite the 

intervention. In this modeling process, 4 models were considered for each time outcome: 1) 

a “full” linear regression model, which allowed for a change in means and a change in slope 

after the intervention; 2) a model that allowed for a change in means but included identical 

non-zero slopes pre- and post-intervention; 3) a model that allowed for a change in slopes 

but forced the intercept to be identical pre- and post-intervention; and 4) a model that 

allowed for a change in means but assumed a zero (flat) slope pre-and post-intervention. 

Akaike information criterion (AIC) [17] was used to determine which of the 4 models 

provided the best fit. Once the most appropriate model was selected, patient characteristics 

identified as being significantly different (pre- vs. post-intervention) were included in the 

model as covariates, to control for any potential confounding. P-values < 0.05 were 

considered statistically significant.

3. Results

A total of 238 patient charts were abstracted for the study, including 108 charts in the pre-

SWAT group, and 130 charts in the post-SWAT group. All patients were suspected of having 

an infection by the ED provider team and met SWAT A or SWAT B criteria suggesting 

sepsis, severe sepsis, or septic shock (independent of the hospital discharge diagnosis).

The pre-SWAT group was composed of 13 patients meeting SWAT A criteria, and 95 

patients meeting SWAT B criteria. The post-SWAT group was composed of 32 patients 

meeting SWAT A criteria, and 98 patients meeting SWAT B criteria.

There were no significant differences between the pre-SWAT and post-SWAT groups in 

regards to age, sex or race (Table 1). While there was no difference in “triage” SIRS criteria 
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between the two groups (p=0.20), patients in the post-SWAT group had a higher number of 

“total” SIRS criteria compared to the pre-SWAT group (p=0.04). The shock index was 

higher in the post-SWAT group with a mean of 1.1 compared to the pre-SWAT shock index 

of 0.9 (p<0.01). Significant differences were seen between the post-SWAT and pre-SWAT 

groups in terms of initial temperature and respiratory rate, and systolic blood pressure. The 

mean systolic blood pressure was, on average, 15.7 mmHg lower in post-SWAT group as 

compared to the pre-SWAT group (p<0.01), which accounted for a greater percentage of 

patients classified as SWAT A in the post-SWAT group (25%) as compared to the pre-SWAT 

group (12%) (p=0.02).

Of the 108 pre-SWAT patients, a serum lactate test was performed in 75 (69.4%), and of the 

130 post-SWAT patients, lactate was performed in 126 (96.9%). This represented a 27.5% 

increase in lactate tests being performed in the post-SWAT patients (95% CI 18.3 to 36.8%, 

p<0.01). A comparison of pre-SWAT A (11/13 = 84.6%) to post-SWAT A (30/32 = 93.8%) 

patients showed an increase of 9.2% (95% CI −27.5 to 9.1%, p=0.69). A comparison of pre-

SWAT B (64/95 = 67.4%) to post-SWAT B (96/98 = 98%) patients showed an increase of 

30.6% (95% CI 20 to 41.2, p<0.01). No difference, however, was observed in the measured 

mean lactate levels between the pre-SWAT and post-SWAT groups (p=0.25).

Results of the segmented regression modeling indicated that there were no significant 

secular trends in any of the time outcomes (i.e. door-to-bolus, door-to-antibiotics, door-to-

admit order) and that the best fitting model for each outcome was one that allowed only for a 

change in means (assuming a zero slope pre- and post-intervention). The post-SWAT group 

demonstrated marked improvements in both the door-to-intravenous fluids time and the 

door-to-antibiotics time (Table 2). The mean door-to-bolus time improved by 30.5 minutes 

(p<0.01), a finding that was slightly attenuated when covariates were added to the model 

(adjusted difference=22.4 minutes, 95%CI=5.6 to 39.2) (Figure 3). Similarly, the mean door-

to-antibiotics time improved by 58.8 minutes (p<0.01), a finding that was also slightly 

attenuated when covariates were added to the model (adjusted difference=50.6 minutes, 

95%CI=34.7 to 66.4) (Figure 4). No significant changes were noted for door-to-pressor 

given or door-to-admit order times.

Table 3 highlights differences in patient outcomes pre- and post-intervention. There were no 

statistically significant increases in the proportion of subjects who were admitted to the ICU 

(35.2% vs. 43.1%, p=0.27) or the proportion who died during their hospital stay (9.3% vs. 

13.8%, p=0.38), but there was a notable decline in the proportion discharged to hospice care 

(7.4% vs. 1.5%, p=0.05). No significant differences between groups were noted in the 

average length of ICU stay or in the average length of hospital stay. Further analysis is 

available in Appendix B.

In comparing pre-SWAT A and post-SWAT A patients, there was no significant difference 

between demographic, severity of illness or outcome variables such as mortality rate or ED, 

hospital, or ICU length of stay (analysis available in Appendix C). However, the post-SWAT 

A mean door-to-antibiotics time was 67.8 minutes less (p=0.02). (Table 4)
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In comparing pre-SWAT B and post-SWAT B patients, there was no significant difference 

between demographic and outcome variables (analysis available in Appendix D). However, 

there was a significant difference in a number of severity of illness variables. Mean pre-

SWAT B “triage” SIRS was 2.2 compared to post-SWAT B 2.4 (difference 0.2, 95% CI 0.07 

to 0.33, p<0.01). Pre-SWAT mean shock index was 0.9 compared to post-SWAT 1.0 

(difference 0.1, 95% CI 0.03 to 0.17, p<0.01). Moreover, pre-SWAT B mean systolic blood 

pressure (mm Hg) was 137.5 compared to post-SWAT B 126.7 (difference 10.8, 95% CI 2.9 

to18.7, p<0.01). There was also a significant difference for the treatment variables. Post-

SWAT B mean door-to-bolus time was 30.7 minutes less (p<0.01) and the mean door-to-

antibiotic time was 56.3 minutes less (p<0.01). (Table 4)

A sub-analysis was performed regarding an institutional goal of administering antibiotics in 

presumed sepsis within 60 minutes of ED arrival. Comparing pre-SWAT to post-SWAT 

patients, antibiotics were administered within 60 minutes in 11.1% (12/108) patients and 

36.2% (47/130) patients, respectively, which represented a 25.1% increase (95% CI 14.1 to 

36.1%, p<0.01). Comparing pre-SWAT A to post-SWAT A patients, antibiotics were 

administered within 60 minutes in 15.4% (2/13) patients and 53.1% (17/32) patients, 

respectively, which represented an absolute 37.7% increase (95% CI 5.9 to 69.5%, p=0.05). 

Finally, comparing pre-SWAT B to post-SWAT B patients, antibiotics were administered in 

less than 60 minutes in 10.5% (10/95) patients and 30.6% (30/98) patients, respectively, 

which represented a 20.1% increase (95% CI 8.7 to 31.5%, p<0.01).

More comprehensive data regarding the pre-SWAT, post-SWAT, and SWAT A and SWAT B 

sub-groups may be found in Appendices B–D.

4. Discussion

In this retrospective, quasi-experimental study of adult ED patients admitted to the hospital 

with suspected sepsis, severe sepsis, or septic shock, a sepsis work-up and treatment (SWAT) 

protocol originating from ED triage (automated ED triage sepsis alert) served to lower the 

time to intravenous fluids and time to antibiotics. The value of early identification of sepsis 

is significant, particularly when coupled with evidence-based therapies such as fluid 

resuscitation and early, appropriate empiric antibiotics [7, 18]. Ferrer et al [5] performed a 

retrospective analysis of over 28,000 patients with severe sepsis and septic shock and noted a 

steady increase in hospital mortality for each hour delay in antibiotic administration. Gaieski 

et al [6] described a similar experience in a study of 261 ED patients, noting that elapsed 

time to antibiotics served as a primary determinant of mortality in patients with severe sepsis 

and septic shock. However, beyond early identification, rapid empiric antibiotics, and 

adequate fluid resuscitation, strict adherence to particular early goal-directed therapy 

(EGDT) protocols has not led to improvement in outcomes [13–15]. This has consequently 

led to revisions of the Surviving Sepsis Campaign’s Guidelines and performance 

improvement indicators [19].

There is an increasing focus on ways to improve sepsis identification. Sepsis screening and 

alert systems have been studied in both the ED and the intensive care unit, with 

improvements in early identification of sepsis and the initiation of therapy [20–24]. 
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Computer alerts have also been studied in the context of sepsis, with improved compliance 

in terms of lactate testing [25]. Various medical informatics solutions have also been 

investigated, including a clinical decision support tool that predicted lactic acid levels and 

mortality based on vital signs and white blood cell levels [26]. A recent study evaluated an 

electronic medical record (EMR) screening tool that triggered a sepsis protocol based on a 

defined number of systemic inflammatory response (SIRS) criteria present during triage 

[27]. However, this study was not outcomes-focused, and the impact of their screening tool 

was not assessed.

Umschied et al [28] described an early warning and response system (EWRS) for sepsis that 

was used for adult non-ICU patients who were already admitted to the hospital. This “alert” 

used a combination of SIRS criteria, systolic blood pressure, and lactate. This study 

evaluated the test characteristics of the EWRS. They did note earlier sepsis care and a trend 

towards decreased sepsis mortality (not statistically significant). Nguyen et al [29] also 

evaluated an electronic health record-based sepsis identification tool that incorporated 

similar features to the Umschied et al [28] study. They evaluated diagnostic accuracy of their 

sepsis identification tool in an ED setting, but did not report on outcome measures such as 

time-to-antibiotics or time-to-fluids. Next, Alsolamy et al [30] studied another electronic 

alert system in ED patients admitted to the ICU, evaluating the diagnostic accuracy of the 

sepsis alert in detecting severe sepsis or septic shock. Their screen incorporated SIRS 

criteria and evidence of organ dysfunction (systolic blood pressure, oxygen saturation, and 

lactate). Similar to the aforementioned studies, our triage sepsis alert used SIRS criteria and 

blood pressures. However, our alert did not incorporate laboratory testing, as this was 

unavailable at the time of ED triage. The diagnostic accuracy of the triage sepsis alert was 

also not evaluated. We did report key outcome measures such as time-to-antibiotics, time-to-

fluids, and mortality rates.

Specifically in this study, we evaluated a SWAT protocol which incorporates an electronic 

health record-based triage sepsis alert (best practice alert), direct communication between 

ED triage nurse and the ED physician, and standardized orders and a mobilization of 

resources. Implementation of the SWAT protocol led to an approximately 31 minute 

decrease in door-to-bolus and a 59 minute decrease in door-to-antibiotics, in the setting of a 

more ill post-SWAT group who had more SIRS criteria, a higher mean shock index, and 

lower mean systolic blood pressures. Segmented regression modeling did not identify 

secular trends in any of these time outcomes, which confirms that these significant 

differences are more likely a result of the intervention. The lack of significance difference in 

mortality rates could be attributed to the post-SWAT group being sicker.

While there was a significant difference in the performance of lactate assessment between 

the pre-SWAT and post-SWAT groups, there was no difference in the lactate levels between 

the two groups. Of note, no standardized diagnostic work-up was in place for patients with 

suspected sepsis in the pre-SWAT group, while lactate assessment was included on the 

SWAT protocol in the post-SWAT group. This is the likely explanation for a higher 

percentage of lactate assessments performed in the post-SWAT group, though a difference in 

illness severity between the two groups is also possible.
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When pre-SWAT A and post-SWAT A groups were compared, the improvement in door-to-

antibiotics was maintained, although the door-to-bolus times were no different. Since 

hypotension upon presentation is a core criterion for SWAT A, it is not surprising that a 

rapid fluid bolus was also observed in both groups. For the pre-SWAT B and post-SWAT B 

groups, significant improvement in both the door-to-bolus time and door-to-antibiotics time 

was still observed.

In all post-intervention groups, the percentage of patients receiving antibiotics within 60 

minutes of ED arrival was significantly higher. This institutional goal is base on the 

Surviving Sepsis Campaign Guidelines from 2012 [7] which recommend “administration of 

effective intravenous antimicrobials within the first hour of recognition of septic shock 

(grade 1B) and severe sepsis without septic shock (grade 1C) as the goal of therapy.” As of 

2010, only 68% of patients in the SSC registry received antibiotics within 3 hours. While no 

definitive causal link between early antibiotics and patient outcomes has been established, 

there is an association in observational data between early antibiotics and survival outcomes 

in severe sepsis and septic shock. The absolute 25.1% increase in post-intervention patients 

in this study who received antibiotics within 60 minutes is significant.

5. Limitations

A number of limitations exist to this study, in addition to its retrospective and single site 

design. Different methods were used to identify pre and post intervention groups, and the 

groups were not matched for illness severity. The post-SWAT group had significantly greater 

severity of illness, and this along with implementing the SWAT protocol likely contributed to 

improved mean times to bolus and antibiotics. Thus severity of illness was a confounding 

factor that may have limited the internal validity of the results.

In regards to the post-SWAT group, the study did not measure adherence to individual 

elements of the SWAT protocol, which is a limitation of the retrospective design. Also the 

study did not track performance of the triage sepsis alert, so false positives and false 

negative rates for SWAT activations are not known. If the number of false positives was 

significant, then the effectiveness of the SWAT protocol treatment would be difficult to 

measure since these patients were not septic, and good outcome rates would be falsely 

elevated. If the number of false negatives was significant, then all potential patients were not 

included in the study, resulting in selection bias.

6. Conclusion

In conclusion, this study demonstrates a significant reduction in the time-to-intravenous 

fluids and time-to-antibiotics in ED patients admitted with suspected sepsis, severe sepsis, or 

septic shock, following implementation of an EHR-based triage sepsis alert and SWAT 

protocol.
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APPENDIX A: COMPARISON OF PRE-SWAT AND POST-SWAT INFECTION 

SOURCES AND POSITIVE CULTURES

Pre-SWAT
(108 patients)

Post-SWAT
(130 patients) Difference (%) 95% CI p-value

Blood culture + (%) 20.4 (20) 28.5 (37) 8.1 −19.1 to 2.9 0.20

Urine culture + 25.0 (27) 26.9 (35) 1.9 −13.1 to 9.3 0.85

Any culture + 50.0 (54) 59.2 (77) 9.2 −21.9 to 35.0 0.20

Source: Lungs 46.3 (50) 36.2 (47) 10.1 −2.4 to 22.6 0.15

Source: Urine 28.7 (31) 34.6 (45) 5.9 −17.8 to 6.0 0.41

Source: Soft Tissue 15.7 (17) 14.6 (19) 1.1 −8.0 to 10.2 0.46

Source: Gastrointestinal 8.3 (9) 7.7 (10) 0.6 −6.3 to 7.5 0.94

Source: Venous Line 3.7 (4) 3.1 (4) 0.6 −4.0 to 5.2 0.92

Source: Other/Unknown 2.8 (3) 6.9 (9) 4.1 −9.7 to 1.5 0.25
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APPENDIX B: COMPARISON OF PRE-SWAT AND POST-SWAT DATA
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Figure 1. 
Triage sepsis alert (best practice alert), written into the background of the electronic health 

record. SWAT A and SWAT B are defined above.
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Figure 2. 
Workflow after the triage sepsis alert for both SWAT A and SWAT B. (CBC/diff = complete 

blood count with differential, CMP = comprehensive metabolic panel, PT/PTT = 

prothrombin time/partial thromboplastin time.)
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Figure 3. 
Segmented regression modeling of door-to-bolus administration in pre- and post-SWAT 

implementation periods. This analysis allowed for a change in means but assumed a zero 

(flat) slope pre- and post-intervention.
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Figure 4. 
Segmented regression modeling of door-to-antibiotic (ABX) administration in pre- and post-

SWAT implementation periods. This analysis allowed for a change in means but assumed a 

zero (flat) slope pre- and post-intervention.
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	PRE-SWATPRE-SWAT (±SD)POST-SWATPOST-SWAT (±SD)Difference95% CIp-valueTotal patients108na130nananana% Male53%na62%na9%−21.6 to 3.60.21% Female47%na38%nanananaAge (yrs)55± 1956± 181−5.7 to 3.70.68% White45%na42%na3%−9.6 to 15.70.74% Black50%na55%na5%−17.1 to 7.10.50% Other5%na3%na2%−2.9 to 6.90.65% SWAT A12%na25%na13%3 to 230.02% SWAT B88%na75%nananana# SIRS on ED arrival2.2± 0.62.3± 0.60.10−0.3 to 0.10.20# SIRS Total2.8± 0.73.0± 0.80.200.01 to 0.40.04Temperature (°C)37.7± 1.638.3± 1.50.60.2 to 10.00Respiratory Rate (Breath/min)22.1± 6.123.9± 7.01.80.1 to 3.50.04Systolic BP (mmHg)130.2± 33.6114.5± 31.615.77.4 to 24<0.01Heart Rate (beats/min)115.2± 21.5118.7± 18.23.5−8.6 to 1.60.18WBC (thousands/µL)14.1± 9.814.4± 9.30.3−2.7 to 2.10.81% Central Line2.8%na10.8%na8%1.4 to 14.60.03% Pressors given4.6%na11.5%na6.9%−14 to 0.20.09% ICU35.2%na43.1%na7.9%−20.4 to 4.60.27% Mortality9.3%na13.8%na4.5%−12.7 to 3.70.38% Discharge to Hospice7.4%na1.5%na5.9%0.8 to 110.05% Mortality or Hospice16.7%na15.3%na1.4%−7.9 to 110.91Door to bolus (min)81.9 (80)± 66.851.4 (120)± 47.530.5%14.6 to 46.4<0.01*Door to Antibiotic order (min)103.1± 70.946.0± 32.357.143.4 to 70.8<0.01Door to Antibiotic given (min)139.4± 74.380.6± 38.858.844 to 73.6<0.01*Order to Antibiotic given (min)36.4± 21.334.3± 26.12.1−4.1 to 8.30.50Door to Pressor order (min)139.3 (5)± 218.5125.9 (15)± 132.013.4−155 to 1820.87Door to Pressor given (min)139.3 (5)± 218.5125.9 (15)± 132.013.4−155 to 1820.87*Door to Admit order (min)181.5± 99.2168.0± 101.913.5−12.3 to 39.30.30*ED Admit Order to OTF (min)279.1± 381.0214.3± 281.464.8−19.9 to 149.50.13ED LOS (min)460.7± 387.0382.1± 305.278.6−9.8 to 1670.08LOS ICU (days)4.1 (38)± 2.96.2 (56)± 8.42.1−4.9 to 0.70.14LOS Hospital (days)8.2± 9.29.0± 10.10.8−3.3 to 1.70.53Shock Index (Systolic BP/heart rate)0.9± 0.31.1± 0.40.20.11 to 0.29<0.01SIRS = Systemic Inflammatory Response Syndrome; WBC = White blood cell; BP = blood pressure; LOS = length of stay; OTF = off-the-floor*Corresponding p-values were obtained from the best-fitting segmented regression model.
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