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Abstract
Emergency department patient boarding is associated with hospital mortality and increased hospital length of stay. The 
objective of the present study is to describe the impact of deploying an Intensive Care team in the ED and its association with 
sepsis mortality and ICU length of stay. Patients admitted to ICU through the ED with an ICD-10 CM diagnosis of sepsis 
were included. Preintervention and postintervention phases included 4 and 15 months, respectively. Sepsis time zero, SEP-1 
compliance, and lag time from time zero to antibiotic administration were compared. Outcomes of interest were mortality 
and ICU LOS. 1021 septic patients were included. Sixty-six percent fulfilled compliance with 3 h SEP-1 bundle. Lag time 
from time zero to antibiotic administration was 75 min. Multivariate analysis showed no association between ICU team in the 
ED and hospital mortality (Log OR 0.94, CI 0.67–1.34; p = 0.73). The ICU team in the ED was associated with prolonged 
ICU LOS (Log OR 1.21, CI 1.13–1.30; p < 0.01). Septic shock and ED boarding time were associated with prolonged ICU 
LOS. Compliance with SEP-1 bundle was associated with its reduction. Implementation of an ICU team in the ED for the 
treatment of septic patients during high volume hospitalizations is not associated with a reduction of mortality or ICU LOS.
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Abbreviations
ED	� Emergency department
ICU	� Intensive care unit
LOS	� Length of stay
SIRS	� Systemic inflammatory response syndrome
QI	� Quality improvement
SOFA	� Sequential organ failure assessment
CMS	� US centers for medicare and medicaid services
NQF	� National quality forum
SMR	� Standardized mortality ratio
SLOS	� Standardized LOS ratio

Introduction

Sepsis affects 750,000 patients each year in the United States 
and is considered the leading cause of death in critically ill 
patients. Among these patients, 15% complicate with septic 
shock presenting a mortality rate higher than 50% [1]. The 
definition of sepsis has evolved over time. In 2004, the Sur-
viving Sepsis Campaign guidelines adopted a definition con-
sisting on 3 different degrees of severity: Sepsis was defined 
as the presence of at least 2 systemic inflammatory response 
syndrome (SIRS) criteria plus a source of infection; severe 
sepsis was defined as sepsis with organ dysfunction and/or 
lactate level > 2 mmol/L; and septic shock was defined as 
fluid-resistant hypotension requiring vasopressors or a lac-
tate level of at least 4 mmol/L [2]. Based on the aforemen-
tioned data, in October 2015 the National Quality Forum 
(NQF) and the US Centers for Medicare and Medicaid Ser-
vices (CMS) implemented nationwide processes for the early 
detection and treatment of sepsis. The resulting CMS SEP-1 
quality measure aimed at standardizing early management 
and treatment of sepsis and septic shock with the objective 
of improving survival [3, 4]. The proposed bundle included 
steps to be accomplished within 3 h and 6 h of a defined 
time zero. Since its publication, the SEP-1 overall hospital 
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performance has been publicly available on the CMS web-
site and important efforts to improve institutional compli-
ance with each one of its elements have been attempted [5]. 
Despite those efforts, many experts and medical organiza-
tions have questioned the SEP-1 clinical relevance, as some 
of the core recommendations have not been supported by 
strong levels of evidence [6–8]. Conversely, other publi-
cations showed that a rapid completion of the 3 h bundle 
(particularly early antibiotic administration) was associated 
with a reduction of mortality, justifying the efforts to achieve 
high SEP-1 bundle compliance [9]. In 2016, the Sepsis-3 
committee issued an updated sepsis definition utilizing the 
sequential organ failure assessment (SOFA) or its quick ver-
sion (qSOFA) [10]. Nevertheless, CMS continues to recom-
mend the utilization of the previously described criteria and 
the implementation of the SEP-1 bundle.

Several publications demonstrated an association between 
emergency department (ED) patient boarding and an 
increase in hospital mortality and delay in appropriate treat-
ment [11, 12]. Whereas ED boarding exposes all patients 
to diminished quality of care, critically ill patients remain 
particularly vulnerable. In fact, some studies revealed an 
increase of 1.5% in the risk of ICU death for each 1 h-delay 
in admitting patients from ED to the intensive care unit 
(ICU) [13]. Among critically ill patients, those presenting 
with sepsis, severe sepsis or septic shock present unique 
challenges. First, there is a pressing need for an early diag-
nosis and consequent determination of time zero. Second, 
the implementation of the SEP-1 bundle is time-sensitive. 
Last, ED boarding of non-septic patients may affect timely 
delivery of care to septic ones, complicating their overall 
trajectory. As our hospital has experienced significant ED 
boarding of critically ill patients, our Pulmonary and Criti-
cal Care Medicine Division designed a quality improvement 
(QI) project consisting on the implementation of an ICU 
team devoted to the care of critically ill patient staying in the 
ED. The aforementioned Medical Intensive Care team was 
not restricted to a particular ED area, but delivered ICU care 
‘without borders’ within the entire ED geographic space. 
The present article describes the impact of the deployment 
of the Medical Intensive Care team in the ED and its asso-
ciation with sepsis, severe sepsis, and septic shock mortality 
and ICU length of stay (LOS).

Materials and methods

Our hospital is an 844-bed tertiary care medical center, 
with 118 ICU beds, and approximately 39,000 admissions 
per year. On November 1st 2020, a Medical Intensive Care 
Team composed by a Pulmonary and Critical Care physi-
cian, an Advance Practitioner Provider, and a Pulmonary 
and Critical Care fellow was deployed in the ED. The ED 

has a total of 74 beds, distributed among 5 sections. Every 
critically ill patient who arrived in critical condition to any 
section of the ED triggered a Medical Intensive Care Team 
consultation. Based on a prior analysis of ED utilization 
at our institution, the highest number of ED arrivals hap-
pened between 10 AM and 10 PM. Therefore, the Medical 
Intensive Care Team working shift was allocated to match 
the previously mentioned hours. There was no ICU team 
coverage in ED from 10 PM to 10 AM. A Hospitalist physi-
cian would cross-cover the ICU patients and admit patients 
during the remaining hours, and the Medical Intensive Care 
team would resume coverage at 10 AM. On a rotational daily 
basis, the ED nursing staff was supported by an ICU nurse, 
who provided just-in-time training for ICU procedures and 
practices. This position provided resources and education 
to the ED nurses who were not familiar with assisting and 
providing care for ICU patients. The ED was already staffed 
by an on-site pharmacist and trained respiratory therapists 
prior the initiation of this QI project. In addition to provide 
consultations for new cases, the Medical Intensive Care 
team performed multidisciplinary rounds every morning 
at 10 AM and defined daily plans of care for those ICU 
patients still boarding in the ED. ED boarding patients were 
transferred to ICU as soon as an inpatient bed became avail-
able. Handoff differed between the two groups as patients 
were admitted by a Hospitalist in the pre-intervention group, 
and care was resumed by the Medical Intensive Care team 
on arrival to the ICU. The post-intervention team received 
handoff directly from the ED staff. To assess the impact of 
the deployment of the Medical Intensive Care team in the 
ED, a retrospective analysis of prospectively collected data 
of critically ill patients arriving to the ED before-and-after 
the aforementioned team implementation was performed. In 
this report, we focused on critically ill patients with diagno-
ses of sepsis, severe sepsis or septic shock. Of note, septic 
patients deemed non-critically ill were not included in this 
analysis, as the ICU consultation team was not activated in 
those cases. A software tool for data and analytic technology 
(Health Catalyst®, South Jordan, Utah) was implemented in 
our institution in July 2020. Specifically, on a daily basis, the 
analytic technology incorporated input from our electronic 
health record (Epic®. Verona, WI). All patients admitted 
to our hospital with an ICD-10 CM code corresponding 
to sepsis were included. The severity of each case (sepsis, 
severe sepsis, or septic shock) was categorized based on the 
ICD-10 CM, as well. Inpatient LOS was calculated based on 
admission and discharge dates. Patients admitted and dis-
charged within same day (before midnight) were assigned 
LOS of 1 day. Emergency department LOS was calculated 
as the time the patient physically arrived in the ED through 
the ED departure time (in hours). The ICU LOS was calcu-
lated as the time between when the patient was physically 
roomed in the ICU through the ICU departure or expiration. 
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If they were downgraded from ICU status or expired while 
in the ED, the ICU or expired while in the ED, the ICU time 
was included as zero. Sepsis time zero was defined as the 
date and time when the sepsis encounter begun, and it was 
based on a hierarchy of qualifying events (Table 1). The 3 h 
SEP-1 bundle compliance was deemed present whenever 
all 3 required elements were present within 3 h from time 
zero, including lactate level and blood culture collection, 
and appropriate antibiotic administration. Partial presence 
of some of the SEP-1 bundle elements was considered non-
compliant. Due to its particular relevance, lag time from 
time zero to antibiotic administration was individually col-
lected, as well [14, 15]. For the purpose of this study, only 
patients admitted to the ICU through the ED were included. 
Furthermore, only patients with a primary diagnosis of sep-
sis, severe sepsis, or septic shock were included. Patients 
admitted to the ICU from other locations, such as rapid 
responses or out-of-hospital transfers were not included in 
our study. Also, patients admitted with other diagnosis (non-
sepsis) complicated with sepsis during their hospitalization 
were excluded. Patients with a diagnosis of COVID-19 were 
excluded from the study. This was decided to be able to 
evaluate the impact of our intervention in sepsis mortal-
ity without confounders. To calculate adjusted mortality, 
our organization used the Midas plus (Simplr®, Houston, 
TX) artificial intelligence and machine learning tool. For 
modeling technique, upon patient’s discharge, Midas plus 
analyzes a variety of patient data, such as diagnosis-related 
group (MS DRG), principal diagnosis and procedures, clini-
cal cluster (among 309 options), clinical cluster category, 
groups, and service lines. Once patients are categorized 
within the aforementioned frame, data are subsequently ana-
lyzed using Lasso, a regression analysis method to select 
those variables that will enhance the prediction accuracy of 
a specific outcome, such as expected mortality and hospital 
or ICU LOS for each discharged patient. Hence, based on 

these data, standardized mortality and LOS ratios (SMR and 
SLOR, respectively) were calculated by dividing observed/
expected mortality or ICU LOS for all included patients on 
a monthly basis. The primary outcome of interest were SMR 
and mortality. Secondary outcomes were ICU SLOR and 
ICU length of stay. We compared these outcomes between 
preintervention vs. postintervention phases. The preinter-
vention phase included 4 months (July 2020 to October 
2020) based on the timeframe when the new software tool 
was implemented, and the postintervention phase included 
15 months (November 2020 to January 2022). A study pro-
tocol for this project was submitted and approved by the 
Internal Review Board (Protocol # 021–212).

Statistical analysis

Patient demographics, criteria to determine time zero, sep-
sis severity, SEP-1 compliance and ED boarding time and 
outcome variables were summarized using means and SD 
or median and IQR for continuous variables, and counts and 
percentages for categorical ones. Wilcoxon rank sum test 
and Chisq-test were utilized to compare differences between 
pre- and post- team implementation on the corresponding 
continuous and categorical variables. Multivariate analyses 
were also performed. Multiple logistic regression model was 
used to model for mortality, and Multiple Poisson regres-
sion models were used to model for ICU LOS towards the 
pre- and post- implementation points and other variables. 
Odds ratios, 95% Confidence Intervals of the odds ratios, 
and P-values were estimated from the logistic and Poisson 
models.

Results

From July 2020 to January 2022, 4827 patients with pri-
mary diagnosis of sepsis, severe sepsis or septic shock were 
admitted through our ED. Figure 1 shows the flow chart of 
patients included and excluded from this study. A total of 
1,021 critically ill septic patients were included. Out of these 
patients, the average age was 62 years, 54% were men, and 
the mean body-mass index was 28. The three most common 
qualifying events to determine time zero for sepsis diag-
nosis were abnormal lactate level, systolic blood pressure 
(SBP) < 90 mm Hg, or need of mechanical ventilation in 386 
(38%), 355 (35%), and 120 (12%) patients, respectively. Of 
note, 676 (66%) of patients fulfilled compliance with the 3 h 
SEP-1 bundle. Furthermore, the average lag time from time 
zero to antibiotic administration was 75 min. In terms of 
sepsis severity, 179 (17%) presented with sepsis, 179 (18%) 
severe sepsis, and 663 (65%) septic shock. Mortality rate 
for all septic patients was 24%. Table 2 shows a univariate 
analysis comparing demographic information, criteria for 

Table 1   Qualifying events to determine sepsis time zero

1. Organ dysfunction with chronic conditions removed. Earliest 
resulted date/time is used if multiple criteria are met

Abnormal lactate: > 2 or intermediate or critical
SBP < 90
MAP < 65
Creatinine > 2 exclude renal failure
Platelet < 100,000
INR > 1.5 excluding patients on warfarin
Vent in place (mechanical vent)
Bilirubin > 2 excluding liver failure
Diagnostic sepsis order sets ordered date/time. Earliest order date/

time is used if multiple criteria are met
ED triage completion date/time
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Fig. 1   Flowchart of included 
and excluded patients

4,827 patients with diagnosis of Sepsis, Severe Sepsis or Septic 
Shock arriving in ED from 07/2020 to 01/2022 

3,939 patients with primary diagnosis of Sepsis, Severe Sepsis 
or Septic Shock arriving in ED 

1,021 patients with primary diagnosis of Sepsis, Severe Sepsis 
or Septic Shock admitted to ICU from ED 

248 patients with Sepsis, Severe 
Sepsis or Septic Shock patients 
admitted to ICU pre-intervention 

773 patients with Sepsis, Severe 
Sepsis or Septic shock patients 

admitted to ICU post-intervention 

888 patients excluded. 
Sepsis was secondary 

diagnosis 

2,918 patients excluded. 
Not critically ill patients  

Table 2   Summary of 
explanatory variables pre- and 
post-intervention

Pre- intervention 
(N = 248)

Post-intervention 
(N = 773)

P-value

Demographics
Age (years) mean (SD) 62 (15.97) 62 (15.76) 0.60
Gender, male (n/%) 136 (55%) 419 (54%) 0.88
BMI mean (SD) 29 (1056) 28 (9.73%) 0.22
Criterion to determine time zero (n/%)
Bilirubin increase 10 (4%) 23 (3%) 0.41
Creatinine increase 8 (3%) 12 (2%) 0.11
INR prolonged 13 (5%) 36 (5%) 0.73
Lactate level 107 (43%) 279 (36%) 0.05
ED documentation 9 (4%) 23 (3.0%) 0.67
Low platelets 3 (1%) 15 (2%) 0.58
Systolic blood pressure 63 (25%) 291 (38%)  < 0.01
Ventilator use 34 (14%) 86 (11%) 0.30
Severity of sepsis (n/%)
Sepsis 41 (17%) 138 (18%) 0.70
Severe sepsis 57 (23%) 122 (16%) 0.01
Septic shock 150 (60%) 513 (66%) 0.09
SEP-1 compliance and ED boarding time
Compliance with SEP-1 (n/%) 165 (67%) 511 (66%) 0.94
Abx time (mins) median (IQR) from time zero 44 (17,90) 52 (22,108) 0.04
ED LOS (hours) ED median (IQR) 10 (6,15) 9 (6, 15) 0.19
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time zero determination, severity of sepsis, and compliance 
with SEP-1 bundle between pre- and post-implementation 
groups. Of note, there were more septic patients with time 
zero defined by a hemodynamic reason in the post-interven-
tion group. Specifically, there was a 13% higher rate of SBP 
lower than 90 mm Hg as a trigger for sepsis diagnosis in the 
post-intervention group (p < 0.01). Furthermore, there was 
a 6% higher rate of septic shock diagnosis post-intervention. 
Nevertheless, this difference did not reach statistical sig-
nificance. Interestingly, there was a median delay of antibi-
otic administration of 8 min in the post-intervention group, 
compared with pre-intervention (p = 0.04). However, in both 
groups, antibiotic administration was achieved in a median 
time within 1 h of determined time zero. Table 3 reveals a 
univariate analysis comparing outcome variables between 
pre- and post-intervention groups. Despite the fact that the 
ICU SLOS ratio resulted lower than 1 in both groups, there 
was a statistically significant difference between them. Par-
ticularly, the ICU SLOS ratio was 0.11 points higher post-
intervention. Furthermore, the median ICU LOS was 12 h 
higher post-intervention. No differences in mortality or 
SMR were found between groups. A multivariate analysis to 
assess the impact of individual variables in patient mortality 
showed no association between the deployment of an MICU 
team in the ED and the aforementioned outcome (Table 4). 
Interestingly, the presence of the MICU team in the ED was 

significantly associated with prolonged ICU LOS. Other var-
iables associated with prolonged ICU LOS were diagnosis of 
septic shock and ED boarding time. There was no difference 
between timing of antibiotic administration between groups. 
Conversely, the rate of compliance with the SEP-1 bundle 
was associated with a reduction of the ICU LOS (Table 5).

Discussion

The present study shows that the implementation of an ICU 
team in the ED for the assessment and treatment of septic 
patients is not associated with reduction in mortality and/
or ICU LOS. Conversely, the ICU LOS was prolonged an 
average of 12 h post-implementation of the ICU team. Our 
results are discordant with those published by other groups. 
Specifically, an ED-based ICU implemented at the Univer-
sity of Michigan was associated with a reduction of short-
stay ICU admission (adjusted OR, 0.70; 95% CI, 0.62–0.80) 
[16]. In that report, short-stay ICU was defined as an ICU 
LOS shorter than 24 h. The authors attributed those gains to 
an absolute increase of 19.3% in the proportion of patients 
receiving ICU-level care within 6 h of arrival. While part of 
the discordance may be attributed to the fact that we meas-
ured the entire ICU LOS (rather than short-stay), other fac-
tors might have contributed to our outcome. Particularly, 
baseline ED care of critically ill patients at each institution 

Table 3   Summary of outcome 
variables between pre- vs. post- 
intervention

ICU Intensive care unit, LOS Length of stay

Pre-intervention (N = 248) Post-intervention 
(N = 773)

P-value

Mortality (n/%) 60 (24%) 187 (24%)  > 0.99
ICU LOS (days) median (IQR) 2.2 (1.15,5.07) 2.7 (1.45,5.52) 0.02
Standardized mortality ratio 1.04 0.78 0.21
Standardized LOS ratio 0.72 0.83 0.02

Table 4   Mortality vs. multivariate factors via logistics regression

Abx Antibiotic, ED Emergency department, LOS Length of stay

Log odds ratio 95% C.I P-value

Time (Post- vs. pre-inter-
vention)

0.94 (0.67,1.34) 0.73

Age 1.00 (0.99,1.01) 0.53
Gender 1.41 (1.04,1.92) 0.03
BMI 1.01 (0.995,1.02) 0.17
Severe sepsis 0.99 (0.503,1.97) 0.99
Septic shock 3.90 (2.40,6.66)  < 0.01
Compliance with SEP-1 

bundle
0.82 (0.59,1.14) 0.24

Abx time from time zero 1.00 (1.00,1.00) 0.51
ED LOS 0.99 (0.98,1.01) 0.36

Table 5   ICU LOS vs. multivariate factors via poisson regression

Abx Antibiotic, ED Emergency department, LOS Length of stay

Log odds ratio 95% C.I P-value

Time (Post- vs. pre-interven-
tion)

1.21 (1.13,1.30)  < 0.01

Age 0.99 (0.99,1.00) 0.52
Gender 0.99 (0.94,1.05) 0.86
BMI 1.00 (0.99,1.00) 0.52
Severe sepsis 0.97 (0.87,1.07) 0.56
Septic shock 1.17 (1.08,1.27)  < 0.01
Compliance with SEP-1 0.84 (0.79,0.89)  < 0.01
Abx time from time zero 1.000 (0.99,1.00) 0.52
ED LOS 1.02 (1.01,1.02)  < 0.01
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may have accounted for differences found on the impact of 
the implementation an ICU teams. Furthermore, as our study 
focused exclusively on septic patients, it is likely that pro-
tocols already employed in our ED aimed at achieving high 
SEP-1 bundle compliance may have reduced the impact of 
our ICU team presence in that location. Surprisingly, after 
the implementation of the ICU team, the ICU LOS was pro-
longed. This result might have been associated with a higher 
percentage of patients with hemodynamic compromise in the 
post-implementation group. In fact, time zero determined 
by SBP lower than 90 mm Hg was 13% higher post-imple-
mentation. Furthermore, although non-statistically signifi-
cant, the percentage of patients with septic shock was 6% 
higher post-ICU team implementation. It is possible that 
these imbalances might have caused a higher level of inva-
sive interventions, such as central venous access and arterial 
catheter placement, as well as monitoring time, prolonging 
the consequent ICU stay for several hours. Another pos-
sibility for prolonged ICU LOS in the post-implementation 
group is the limited skilled nursing facility and long-term 
acute care beds, and therefore patients may have stayed 
longer when  previously there would not have been a delay. 
It is also possible that the ICU LOS was more prolonged in 
the post-intervention group because of the higher propor-
tion of critically ill patients with covid-19 and acute respira-
tory distress syndrome who were excluded from this study, 
and therefore may have consumed more time than septic 
patients. Interestingly, compliance with SEP-1 bundle was 
inversely associated with ICU LOS. Prior studies showed 
benefits in SEP-1 compliance in relationship with clinical 
outcomes. Particularly, Townsend et al. demonstrated that 
when SEP-1 bundles were successfully delivered, there was 
a reduction in mortality from 30.3 to 21.7% (p < 0.001) 
[17]. Other reports showed improvement in hospital LOS 
associated with higher SEP-1 compliance [18]. Of note, our 
report did not show a correlation between delay of antibiotic 
administration and mortality and/or ICU LOS. This result 
might have been related to the mix of patient severity, as 
our study just included 63% of patients within the septic 
shock category. Studies showed that the impact of antibiotic 
administration delay becomes relevant depending on sepsis 
severity. Specifically, a randomized trial that compared dif-
ferential time of antibiotics for sepsis found no difference 
in mortality despite showing higher than 90 min difference 
between study arms in time-to-antibiotics. Notably, fewer 
than 4% of included patients had septic shock [19]. Con-
versely, within a group of septic shock patients, data suggest 
a clear association between antibiotic administration delay 
and mortality [20]. Our study also shows an association 
between ED boarding time and prolonged ICU LOS. Prior 
studies revealed similar findings. Specifically, a retrospective 
analysis from Saudi Arabia that included 940 boarding ICU 
patients admitted to ICU within 6 h, between 6 and 24 h, and 

later than 24 h revealed a direct association between board-
ing times and mortality and hospital LOS [21]. Another 
study, which included 50,000 patients admitted to 120 ICUs 
located in the United States revealed similar results, increas-
ing hospital LOS for those patients boarding in ED for more 
than 6 h [22]. Finally, a study that included 4 cohort studies 
from North America and Europe involving patients admitted 
with community-acquired pneumonia to ICU, demonstrated 
an increased odds ratio for hospital LOS for those patients 
admitted to ICU with delay, compared with those rapidly 
transferred from ED to ICU [23]. In our study, SEP-1 com-
pliance was 66 and 67% in the pre and post-intervention 
group, which was not significant. These data are higher than 
both the national average (48%) and state average for Texas 
(50.8%), according to 2018 CDC data [24]. Hospitals with 
better SEP-1 performance are smaller, for-profit and with an 
intermediate ICU size, however, our hospital is a larger ter-
tiary center that is non-profit with a large ICU capacity [25]. 
Therefore, we may already have more protocols and systems 
in place than other hospitals of our size. Our study presents 
many strengths. First, it includes a specific population of 
patients admitted through the ED with primary diagnosis of 
sepsis, excluding other confounding diagnosis. Second, due 
to the use of analytic technology, we were able to accurately 
gather data related to compliance with SEP-1, ED boarding 
time, and adjusted predicted outcomes (SMR, SLOS). Third, 
the study was performed within the implementation of QI 
project, involving the deployment of an ICU team in the ED. 
Therefore, the results of our experience may be relevant for 
its applicability in other organizations.

Limitations

Our study also has several limitations. First, due to the ret-
rospective nature of the analysis, it is possible that selec-
tion and/or information bias occurred. Second, we were 
unable to collect information regarding practices before 
vs. after implementation, such as rate of venous or arterial 
access placement. Therefore, the resulting prolonged ICU 
LOS post-implementation due to higher level of invasive-
ness delivered by the ICU team, it is hypothesis generating. 
Nevertheless, it cannot be confirmed at this point. As previ-
ously described, the ICU team admitted critically ill patients 
between the hours of 10 AM and 10 PM since that interval 
had the highest rates of ICU admissions. We were unable to 
obtain exact information on the percentage of patients admit-
ted by the hospitalist compared to intensivist in the post-
implementation group. The ICU nurse who was deployed 
in the ED did not directly take care of patients, but was used 
mostly as a resource for the ED staff for unfamiliar proce-
dures and processes that are considered commonplace in the 
ICU environment. Another limitation is that we do not have 
the ED volume data for either group, therefore, we cannot 
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analyze if there was a heavier volume in the post-interven-
tion group to affect outcomes. Our study was designed at 
a time when many hospital systems were overwhelmed 
with the covid pandemic, which may have impacted the 
study outcomes as there were significant disruptions that 
our data may not have been able to include. For example, 
travel nurses not familiar with the hospital system or mate-
rial shortages. Lastly, we were only able to collect partial 
information pertaining to the first 3 h of the SEP-1 bundle 
(antibiotic administration, blood culture collection, lactate 
level). We were unable to collect other relevant information, 
which could have affected the results, such as intravenous 
crystalloid use, vasopressor needs, and/or subsequent lactate 
level monitoring.

Conclusion

In conclusion, our study shows that the implementation of 
an ICU team in the ED for the evaluation and treatment 
of septic patients during the high volume hospitalizations 
from the covid pandemic is not associated with a reduction 
of mortality or ICU LOS. Sepsis severity, compliance with 
SEP-1 bundle, and ED boarding remained the only factors 
associated with reduction in ICU LOS.

Take home message

Implementation of an ICU team in the ED has been shown in 
prior studies to improve mortality and reduce ICU length of 
stay. Due to a higher burden of patients than normal board-
ing in the ED, our hospital executed this change during the 
covid pandemic and looked specifically at the treatment of 
septic patients, finding no association with mortality reduc-
tion or ICU length of stay.
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