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Abstract

Objectives: In 2015, the Centers for Medicare and Medicaid Ser-
vices implemented Severe Sepsis (SS) and Septic Shock (SSh) core
measures. This study compared compliance to the measures be-
tween Emergency Department (ED) and Inpatients (IP). Secondary
objectives included compliance to each bundle component, risk fac-
tors for noncompliance, hospital and ICU Length Of Stay (LOS), 30-
day mortality, and antibiotic initiation within one hour of presentation.

Methods: A retrospective, single-center and cohort study. Included
patients with admission ICD code of SS and SSh between January
1 - June 30, 2016. Patients were excluded if they were less than
18 years of age, admitted with other types of shock (including car-
diogenic shock, hemorrhagic shock and anaphylactoid reaction),
pregnancy, expired within 6 hours of presentation, admitted to a hos-
pice or palliative care/withdrawal of care before full therapy could be
conducted, and transferred from another facility including transferred
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from outside hospitals, acute rehabilitation centers and Long Term
Acute Care (LTAC) but not nursing homes or skilled nursing facilities.
Patient information was accessed via electronic medical records.
Results: 272 encounters were screened; 118 were excluded. The
154 remaining subjects were distributed in a 2:1 ratio between ED
and IP (ICUs and other hospital floors). For SS, overall 3-hour bun-
dle compliance was 60.6% in ED vs. 34 % in IP (P = 0.003); and
overall 6-hour bundle compliance was 51% in ED vs. 25 % in IP (P
= 0.046). There were no differences in 3 or 6-hour bundle compli-
ance for SSh. Comparing individual components, only the initial and
repeated lactate rates were different: ED - 78.8% vs. IP - 46%; p <
0.001, and ED - 51% vs. IP - 25%; p= 0.046, respectively. Hospital
and ICU LOS was shorter in the ED arm. Antibiotic initiation in one
hour occurred more often in the IP arm (56% vs. 10.6%; P = 0.001).
30-day mortality was not different.

Conclusion: In this study, core measure compliance is higher when
sepsis presents in the ED. Utilizing such data will guide targeted
efforts for sepsis bundles compliance.

Keywords: Centers for medicare and medicaid services; Emergen-

cy department; Intensive care unit; Sepsis; Septic shock; Severe
sepsis; 3 Hours bundle; 6 Hours bundle.

Abbreviations

APACHE II: Acute Physiology and Chronic Health Evaluation score
ARISE: Australasian Resuscitation in Sepsis Evaluation

CMS: Centers for Medicare and Medicaid Services

ED: Emergency Department

EGDT: Early Goal-Directed Therapy

GCS: Glasgow Coma Scale

ICD-9: International Classification of Diseases, Ninth Revision codes
ICU: Intensive Care Unit

IP: Inpatients

LOS: Length of stay

LTAC: Long Term Acute Care

MEWS: Modified Early Warning Scores

qSOFA: quick Sequential Organ Failure Assessment score
ProCESS: Protocol Based Care for Early Septic Shock

ProMISe: Protocolised Management in Sepsis

ScvO2: Central Venous Oxygen Measurement

SS: Severe Sepsis

SSh: Septic Shock

SSC: Surviving Sepsis Campaign

Introduction

The incidence and impact of severe sepsis is generally underap-
preciated; it is the 10" leading cause of death in the United States,
with an estimated 750,000 hospitalizations each year, a mortality rate
of 30% - 50%, and costs the health care system an estimated $14.6
billion each year [1,2]. With the incidence of severe sepsis increasing,
there is an undeniable need for an early recognition and standardized
treatment that is shown to improve outcomes in patients with severe
sepsis and septic shock [3].
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In October 2015, version 5.0b of the Centers for Medicare and
Medicaid Services (CMS) and updated Surviving Sepsis Campaign
(SSC) bundle were released addressing the importance of early man-
agement of patients with severe sepsis and septic shock [4-6]. More-
over, prior literature has demonstrated the association between SSC
performance bundles compliance with reduction in mortality and
better outcomes. A meta-analysis of 50 observational studies was
conducted by Damiani E et al., showed that performance improve-
ment programs were associated with increased compliance with the
complete 6-hour bundle (OR = 4.12 [95% CI 2.95 - 5.76) and with
a reduction in mortality (OR = 0.66 [0.61 - 0.72]) [7]. The Impress
study was conducted by Rhodes A et al., and demonstrated overall
compliance with the 3 hours bundle was 19% and 6 hours bundle
was 36% and both associated with significant reduction in mortality
compared to the non-compliant group (P < 0.001) [8].

Furthermore, Levy and his colleague evaluated the compliance
with the SSC performance bundles in subjects entered into the SSC
database from 2005, through 2012 [9]. Patients from the Emergen-
cy Department (ED), medical and surgical wards and Intensive Care
Unit (ICU) who met diagnosis criteria for severe sepsis and septic
shock were included. The authors found that the median resuscitation
bundle compliance rate was 15% with overall lower mortality was ob-
served in high (29.0%) versus low (38.6%) resuscitation bundle com-
pliance sites (p < 0.001) and between high (33.4%) and low (32.3%)
management bundle compliance sites (p = 0.039).

Similarly, small and large groups independently collaborated to
improve sepsis care [10,11]. The Michigan Health and Hospital As-
sociation Keystone Sepsis Collaborative evaluated the impact of a
multi-ICU quality improvement collaborative implementing a proto-
col-based resuscitation bundle to treat septic shock patients based on
eight bundle measures reflected the 2008 SSC guidelines. The evalua-
tion found that high adherence collaborative hospitals had significant
reductions in mortality (odds ratio, 0.84; 95% CI, 0.79 - 0.93; p <
0.001) and length of stay (-0.7 d; 95% CI, -1.1 to -0.2; p < 0.001)
compared to non-collaborative hospitals [12]. Like Michigan, other
states developed sepsis collaborative programs. New Jersey hospitals
aligned to tackle sepsis mortality, reducing the rate by 11% in one
year [13].

As shown in the previous studies, data exist, but are limited, for the
association between compliance with the SSC performance bundles
or CMS sepsis core measures and positive outcomes. We have not yet
aware of clinical investigation assessing the impact of the location
of sepsis presentation on compliance to CMS sepsis core measure.
In our institution, despite the standardized measure to insure compli-
ance with CMS and SSC performance bundles (i.e., a sepsis order set,
Modified Early Warning Scores (MEWS) and rapid response teams),
the implementation may vary depending on the location of the pa-
tient’s first presentation with sepsis. In this context, we conducted a
retrospective study with a primary objective to compare the overall
compliance to the CMS sepsis core measure (version 5.0 b) between
patients who presented with severe sepsis and septic shock in the ED
versus those who are already hospitalized. We hypothesized that there
will be a difference in the adherence to the core measure between pa-
tients who present with sepsis in the ED versus those who are already
hospitalized.

Methods
Study design

This was a retrospective cohort study conducted at the University
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of Toledo Medical Center (UTMC), 320-Bed academic medical cen-
ter, a level I trauma center and accredited primary stroke center. The
institution consists of 25-bed ED, 18-bed MICU/Neurocritical Care
Unit, 10-bed Surgical/Trauma ICU and 22-bed Cardiac Care Unit.
The annual admissions around 11,390 admissions and emergency
room have around 35,781 visits. This study was approved by the in-
stitutional review board with waiver for written informed consent.
In addition, a survey was distributed to employees over a 2 month
period (Feb 1 - March 31, 2017) and intended to identify risk factors
for non-adherence to CMS sepsis core measure components as part of
secondary outcomes. Survey monkey.com was used for administering
the survey. The access to the survey monkey data was limited to the
principle investigator and the co-investigator. The survey was anon-
ymous and participation was voluntary. After submitting the survey,
the respondents will not be able to re-access the survey. A pop-up
message will appear stating that response already submitted to ensure
each respondent will access and answer the survey once and no re-
dundancy in participation. E-mail reminders were sent to participants
to complete the survey during the 21- day study period to increase
study participation. The survey went through a multidisciplinary pilot
phase prior to dissemination of the survey to address any potential
problems. Data from the pilot phase were not included in the final
results of the study. A copy of the survey is provided in Online Sup-
plementary Appendix.

Participants

To be included, patients had to be 18 years or older and were iden-
tified via admission International Classification of Diseases, Ninth
Revision (ICD-9) codes as having a severe sepsis and septic shock
between January 1, 2016 and June 30, 2016. Patients were divided
in 2:1 fashion between ED and inpatient (including ICU and other
hospital floors), respectively. We chose 2:1 distribution as most of the
diagnosed patients with sepsis at ED upon admission.

Patients were excluded if they were less than 18 years of age, ad-
mitted with other types of shock (including cardiogenic shock, hem-
orrhagic shock and anaphylactoid reaction), pregnancy, expired with-
in 6 hours of presentation, admitted to a hospice or palliative care/
withdrawal of care before full therapy could be conducted, and trans-
ferred from another facility including transferred from outside hospi-
tals, acute rehabilitation centers, and Long Term Acute Care (LTAC)
but not nursing homes or skilled nursing facilities. To decrease the
chance of the selection bias, each participant was evaluated for the
inclusion and exclusion criteria independently by 2 reviewers. As for
the survey participant, it was sent to the targeted 250 UTMC employ-
ees in ED and other hospital floors including the ICU floors.

Outcomes definition

The primary endpoint was to determine if there was a difference
between the two arms in overall compliance to the CMS severe sepsis
and septic shock 3 hours and 6 hours bundle (version 5.0b).

Secondary objectives included assessing the compliance rate to
each individual component of the bundle based on location of sepsis
presentation, identifying the risk factors for non-compliance, length
of hospital and ICU stay, 30-day in-hospital mortality and the antibi-
otic initiation rate within the first hour of sepsis presentation.
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The following data were collected: demographic information (age,
gender, race, height, weight, comorbidities), Glasgow Coma Scale
(GCS), MEWS, components of the Acute Physiology and Chronic
Health Evaluation score (APACHE II), quick Sequential Organ Fail-
ure Assessment score (QSOFA), location of sepsis identification, pri-
mary service, time zero, and 3 hours and 6 hours bundle components.
The qSOFA, MEWS, GCS and APACHE scores were calculated at the
time of development of sepsis. Time Zero was defined as the date and
time on which the last vital sign/lab value of severe sepsis or septic
shock inclusion was noted. Overall compliance to CMS 3 hours bun-
dle for severe sepsis was defined as “all-or-none” compliance to the
following components: initial lactate level collection, blood cultures
collection and broad spectrum IV antibiotic(s) administration. If there
were multiple lactate levels, we chose the level reported closest to the
time zero. Acceptable antibiotics were assessed based on the CMS list
of acceptable mono therapy and combination antibiotics therapy. The
overall compliance to CMS 6 hours bundle for severe sepsis was de-
fined as repeated lactate level measurement only if initial one is above
2. If there were multiple repeated lactate levels, we chose the repeated
level reported closest to the time zero. We defined the overall com-
pliance to CMS 3 hours bundle for septic shock as resuscitation with
30 ml/kg crystalloid fluids (including 0.9% sodium chloride, lactated
ringers, or plasmalyte). We used the actual body weight documented
closest and prior to the order for crystalloid fluids. Single order writ-
ten for the entire 30 mL/kg volume or multiple orders written for total
30 mL/kg or more were included. If hypotension persists (either a
SBP <90 or a MAP < 65 or > 40 mmHg decrease in SBP) within one
hour after fluid administration, we defined the overall compliance to
CMS 6 hours bundle of septic shock as administration of vasopres-
sors and repeating focused exam or volume status/tissue perfusion
assessment. Acceptable vasopressors were assessed based on CMS
list. Repeated focused exam was defined as all of the following: vitals,
cardiopulmonary exam, capillary refill, peripheral pulse evaluation
and skin exam. Volume Status and tissue perfusion included 2 of the
following: bedside cardiovascular ultrasound, CVP, Central Venous
Oxygen measurement (ScvO2), passive leg raise or fluid challenge
(500 ml over 15 min or 1000 ml over 30 min).

Statistical analysis

In previous studies, 20% compliance rate was considered appro-
priate [14,15]. Assuming this compliance rate, a relative difference
of 30% between the two treatment groups with 80% power and 5% o
would require at least 150 total subjects after accounting for the 2:1
ED/IP allocation. Nominal data were analyzed using either Fisher’s
exact test or X2 test, as appropriate, and continuous data was reported
using Student’s t test or Mann-Whitney U test, as appropriate. Assess-
ment of normality was done using the Shapiro-Wilk test. All tests of
significance were two-tailed, and p < 0.05 was considered statistically
significant. Results were presented as n (%) or median (Inter Quartile
Range [IQR]) when in tabular format. All statistics were calculated
using SPSS Version 23 (SPSS IBM, New York, NY).

Results

During the study period, a total of 272 encounters were screened
and 118 encounters excluded. Charts were reviewed for 154 patients
who met the inclusion criteria (Figure 1).

The inpatient arm further divided into different primary admitting
services with a majority presented by internal medicine, followed by
Medical ICU and Surgical ICU (Figure 2).

Screened
n=272
Cardiogenic shock (n=32)
Excluded Hypovolemic/ hemorrhagic
| Shock(n=17)
n=118 Transfer from outside
hospital (n=69)
| |
ED Patient who are already
hospitalized/ inpatient
= [
n=104 (675 A} n=50 (32.5%)
Figure 1: Study enrollment flowchart.

® Internal Medicine m MICU m sicu
= Vascular = Hem/onc w Ortho
»CcCcu » Neuro = Family medicine

Figure 2: Primary Admitting Service Breakdown.

CCU: Cardiac Care Unit; Hem/Onc: Hematology and Oncology; MICU: Medical In-
tensive Care Unit; SICU: Surgical Intensive Care Unit

Baseline characteristics were similar between the groups with a
few notable exceptions (Table 1). In the inpatient arm, septic shock
and malignancy were significantly more frequent than in the ED arm
(p <0.05).

The primary outcome of overall 3 hours bundle compliance oc-
curred more frequently in ED, 60.6% vs. IP, 34%; p = 0.003 for
severe sepsis. Overall 6 hours bundle compliance for severe sepsis
occurred more frequently in ED, 51% vs. IP, 25%; p = 0.046. No
statistical significant difference was noted in overall 3 and 6 hours
bundle compliance for septic shock (Table 2).

Looking at the individual bundle components, the majority of
non-compliance identified in the initial and repeated lactate rates: ED
- 78.8% vs. IP - 46%; p < 0.001, and ED - 51% vs. IP - 25%; p =
0.046, respectively) (Table 2).

Median hospital and ICU LOS was significantly shorter in the ED,
6 days [IQR 5 - 10.8]) vs. IP, 10 days [IQR 6-18]; p =0.001, and ED
0 days [IQR 0 - 4] vs. IP 3 days [IQR 0 - 8]; p = 0.014, respective-
ly. Thirty day in hospital mortality was 19.2% in ED group vs.30%
in inpatient group, but this did not reach statistical significance (P
= 0.153). Interestingly, the inpatient arm was more likely to initiate
antibiotics within the first hour compared to ED (56% vs. 10.6%; P
=0.001).
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in identifying septic patients and knowledge deficit, which are simi-

Characteristic ED n=104 Inpatients n=50 | P-value lar to barriers reported in the previous studies [14-16]. An important
(67.5%) (32.5%) consideration in interpreting these results is that bundle compliance
Age, Years 60 (50-72.5) 65 (54.8-74.5) 0.53 is defined as “all-or-none”. Noncompliant group patients may receive
Weight, kilo gram 809 (65.102) | 814(68.1-105) | 0.765 care that includes a maJ(_)rlty, or even totality qf bundle elements., just
Height, Tnch 67 (63370.8) 66 (6369 0532 not in adherence to the time goals. Moreover, it seems that the higher
eight, Inc .3-70. -69. . . . .
rates of bundle compliance observed in ED arm may be due to the dif-
Male Sex 62(59.6) 28(36) 0.67 ference in nursing to provider ratios in the ED compared to IP units.
White Race 75 (72.1) 32 (64) 0.501 Also, patients with severe sepsis or septic shock in ED arm are usual-
Ster on admission, mg/dL 1.5 (0.9-3.1) 1.6 (0.87-2.3) 0.531 ly identified at ED triage vs. delays to identification on the inpatient
Ges 15 (10-15) 15(13.8.15) 0.092 51d§ and potentially s.tafﬁng differences, which would be the primary
rationale for our findings.
qSOFA 1(1-2) 1(0-2) 0.003
MEWS e — 0332 Bundle Components ED n=104 Inpatients n=50 P - value
APACHE 11 17 (12-22.8) 14.5 (10-20.3) 0.088 (67.5%) (32.5%)
Severe Sepsis 101 (97.1) 48 (96) 0.66 Overall 3 hours Bundle Compliance (%)
Septic Shock 15 (14.4) 22 (44) <0.001 Severe sepsis 60.6 34 0.003
Diabetes mellitus 49 (47.1) 25 (50) 0.863 Septic Shock 333 18.2 0.438
Hypertension 73 (70.2) 29 (58) 0.149 Overall 6 hours Bundle Compliance (%)

Cardiovascular diseases 42 (40.4) 27 (54) 0.122 Severe sepsis 51 25 0.046
Congestive heart failure 16 (15.4) 12 (24) 0.264 Septic Shock 63 60 1
Anemia 29 (28.2) 29 (58) 0.001 Individual Component of 3 hours Bundle Compliance (%)

CVA 22(21.2) 12 (24) 0.684 Initial lactate collection 78.8 46 <0.001
Malignancy 17 (16.3) 16 (32) 0.036 Blood culture collection 91.3 84 0.181
AB within 3 months 29 (27.9) 14 (28) 1 Initial broad spectrum IV antibiotics 75 74 1
Transplant 5(4.8) 12 0.664 30 ml/kg crystalloid fluid 40 455 1
administration if septic shock :
Prednisone prior to admission 14(13.5) 3(6) 0.271
- — 30 ml/kg crystalloid fluid
Table 1: Baseline Characteristics. administration for hypotension or 28.1 35.7 0.482
APACHE = Acute Physiology and Chronic Health Evaluation; CVA: Cerebral Vas- lactate > 4 mmol/L.t
cular Accident; GCS: Glasgow Coma Scale; MEWS: Modified Early Warning Score Individual Component of 6 hours Bundle Compliance (%)
: Values represented as n (%) or median (IQR) as appropriate Repeated lactate if initial one > 2 51 25 0.046
Vasopressors administration 86.7 86.4 1
The survey data included a total of 96 responders (8 in ED, 88 Repeated focused exam 46.7 364 0.734
in inpatient). In summary, part1c1parits were predoml'nately MD ies- Volume status/ tissuet perfusion 40 45.5 I
idents, fellows and nurses. Approximately, 61.4% in the inpatient assessmen
arm indicated familiarity with our institution sepsis order set (sepsis Table 2: Overall and individual component of 3 and 6 hours bundle compliance rate.
iform) Compared to 100% in the ED arm. Of those in the ED arm, i: There are ‘shght' dlﬁergrices l?etween the updatefi SSC bundln? 'flnd (;MS version
37.5% indicated familiarit ith ED i . d ¢ (ED 5.0b bundle in fluid administration. SCC bundle included administration of 30ml/
e 0 .m 1cated familiarty wi . .SpeCl. C Sepsis order se ( kg crystalloid for hypotension or lactate >4mmol/l while CMS version 5.0b bundle
sepsis iform) compared to 17% in the inpatient arm. Per supplemen- requires the resuscitation with 30 ml/kg crystalloid fluids within three hours of
tary index (Supplementary table 1), respondents were asked question presentation ONLY if Septic Shock present.

regarding familiarity of SIRS criteria and qSOFA criteria. Approxi-
mately, a total of three-quarters of respondents indicated that systolic
blood pressure < 90 mmHg is one of the SIRS criteria while it is
not (75 % in ED vs. 72.7% in inpatients). The majority of inpatient
respondents chose heart rate above 90 Beats Per Minute (BPM) as
one of the qSOFA criteria while it is not (25 % in ED vs. 86.7 % in
inpatients). Table 2 of the supplementary index contains the responses
in details for the 5 remaining questions.

Discussion

To the best of our knowledge, this is the first study to evaluate the
impact of the location of sepsis presentation on compliance to CMS
sepsis core measure. We found statistical significant differences in the
overall 3 and 6 hours bundle compliance for severe sepsis in ED vs.
inpatient but no statistical significant difference was noted in overall
3 and 6 hours bundle compliance for septic shock. As indicated in
the survey, common barriers in the inpatient arm included delaying
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Compared to Rhodes et al., and Levy et al., we observed higher
rate of compliance to 3 and 6 hours bundle and no statistically sig-
nificant differences found with 30 days in-hospital mortality [8,9].
However, there was a lower mortality rate observed in ED group
(higher compliant group) compared to the inpatient arm which still
be deemed clinically relevant. Although APACHE 1I scores were not
significantly different between groups, the IP arm had significantly
higher rates of septic shock and these patients may be more likely to
expire. Therefore, the observed benefits of bundle compliance may
even be understated in the IP arm.

We also found that the inpatient arm was more likely to initi-
ate antibiotics within the first hour compared to ED. This could
be intuitive as sicker patients are more easily identified and subse-
quently may be more likely to receive antibiotic sooner. Addition-
ally, the difference in antibiotic initiation time could be partially
related to the difference in medication distribution at medication
dispensing cabinet among different hospital areas in our institution.

Volume 5 ¢ Issue 1+ 100021
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We also noted lower rate of 30 ml/kg crystalloid fluid administra-
tion in both groups. This could partially explain by presence of con-
gestive heart failure (15.4% in ED and 24% in inpatients) and renal
failure (baseline serum creatinine 1.5; IQR 0.9 - 3.1 in ED and 1.6;
IQR 0.87 - 2.3 in inpatients) as possible comorbidities in our study
population. Considering clinical concern for aggressive fluid admin-
istration for these patients as shown by Jaffee and his colleagues, fur-
ther investigation in these populations is warranted [17].

Limitations of our study included a single institution experience
and small sample size which may limit the external validity, and pow-
er analysis was based on theoretical difference of compliance rate re-
ported in the previous studies between ED and other hospital floors.
In addition, we used admission ICD-9 codes to identify patients with
severe sepsis and septic shock which do not necessarily in line with
the new Sepsis-3 consensus definitions [18,19] or the definitions used
in EGDT, ProCESS, ARISE and ProMISe [20-25]. Also, we did not
conduct a cost-effectiveness analysis to determine the cost savings as-
sociated with the bundle compliance and we did not assess the impact
of using CMS antibiotics list on drug resistance organisms. Recent-
ly, multi stakeholder work group composed of a representative from
the Society of Critical Care Medicine, Infectious Diseases Society of
America, American College of Emergency Physicians and the Society
of Hospital Medicine recommended a revision for the CMS SEP-1
antibiotic tables in alignment with prudent antimicrobial stewardship
[26]. Therefore, further investigation in this area is warranted. We
also used the CMS sepsis core measure version 5.0b as this aligns
with our study period while more updated CMS sepsis core measure
has been released since then [4]. Finally, we acknowledged the differ-
ence in the baseline characteristic between the two cohorts; however,
this study is considered a foundation for future trials to determine
whether location of sepsis presentation is an independent predictor
of compliance with these CMS measures with an adjustment for the
confounders and over a longer period to mitigate any seasonal effects.

Limitations of our survey include a small response rate and more
specifically in the ED arm with 8 respondents versus 88 inpatient re-
spondents indicating a clearly disproportionate higher number from
the IP cohort and possibilities of selection bias and may cause the
reader to be skeptical of the survey results.

Our future directions included utilizing sepsis alerts more often
in inpatients to identify patients who meet the sepsis criteria faster,
streamlining the process of patient transfer from ED to the inpatients
through a handoff transfer tool, and conducting educational sessions
for sepsis core measures to keep up-to-date with the new version 5.2a
CMS bundle. Daily huddles for feedback on sepsis bundle success or
failures within the past 24 hours are also being considered.

Conclusion

It appears that compliance to CMS sepsis core measures is higher
when sepsis first presents in the ED. Utilizing such data will guide
targeted efforts for improvement of compliance to 3 hours and 6 hours
bundle for severe sepsis and septic shock in all areas, but with special
focus on inpatient identification of new sepsis or septic shock diag-
noses.
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Questions

Choices

1. What is your role at UTMC?

Attending Physician
Registered Nurse
Resident Physician
Other (please specify)

2. Where you do currently employed? (for resident, what is your current rotation)

ED
Other (please specify)

Yes
3. Have you heard of the UTMC sepsis iform? N
o
4. Did you know UTMC has a separate sepsis iform for the emergency department and for Yes
inpatient use? No
HR > 90 bpm
5. Which of the following are included in the SIRS (systemic inflammatory response SBP < 90 mmHg

syndrome) criteria? (Check all that apply)

WBC <4000 or > 12000
Temperature < 36°C or > 38.3°C

6. Which of the following are included in the gSOFA (quick sepsis related organ failure
assessment) score? (Check all that apply)

Altered mentation
HR > 90 bpm
SBP < 100 mmHg

Respiratory rate > 22 breaths per minute

7. How much crystalloid fluid would you administer to the severely septic/septic shock
patient?

1000 ml bolus
2000 ml bolus
30 ml/kg bolus
40 ml/kg bolus

8. Blood cultures should be drawn within what time frame of sepsis onset?

1 hour

3 Hours
6 Hours
24 Hours

9. What is the minimum initial lactate level that warrants a recheck of lactate level within
6 hours?

1 mmol/L
2 mmol/L
3 mmol/L
4 mmol/L

10. Broad spectrum antimicrobials should be initiated within what time frame of sepsis
onset?

1 hour
3 hours
6 hours
24 hours

11. In your experience, what is the greatest contributor to delays in treatment of severe
sepsis and septic shock in our institution?

Lack of recognition of potential sepsis in
triage

Delay in diagnosis of sepsis by physicians
Knowledge deficit regarding appropriate
management

Nursing delays (time to completion of orders)
Pharmacy delays

Lab delays

Delay in availability of ICU beds

Table 1: Supplementary Online: Survey questioner.
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ED Inpatients

# of responses 8 88
. MD residents and Fellow 7 25
. Registered Nurse 1 63
Familiarity with UTMC sepsis iform 8 (100%) 54 (61.4%)
Familiarity with UTMC ED specific sepsis 3(37.5%) 15 (17%)
Familiarity with SIRS criteria (Check all that apply)
. HR > 90 bpm 7 (87.5%) 65 (73.9%)
. SBP <90 mmHg 6 (75%) 64 (72.7%)
. WBC <4000 or > 12000 6 (75%) 58 (66%)
. Temperature < 36°C or > 38.3°C 7 (87.5%) 73 (83%)
Familiarity with gSOFA criteria (Check all that apply)
. Altered mentation 7 (87.5%) 73 (83%)
. HR > 90 bpm 2 (25%) 50 (86.8%)
. RR > 22 bpm 5(62.5%) 66 (75%)
. SBP < 100 mmHg 6 (75%) 57 (64.7%)
Familiarity with crystalloid fluid Load
. 1000 ml bolus 1(14.3%) 16 (18.2%)
. 2000 ml bolus 0 (0%) 11 (12.5%)
. 30 ml/kg bolus 7 (87.5%) 48 (54.5%)
. 40 ml/kg bolus 0 (0%) 13 (14.8%)
Familiarity with time frame when Blood cultures should be drawn
. 1 hour 6 (75%) 61 (68.3%)
. 3 Hours 1(12.5%) 20 (22.7%)
. 6 Hours 1(12.5%) 5(5.6%)
. 24 Hours 0 (0%) 3 (3.4%)
Familiarity with minimum initial lactate level that warrants a recheck of lactate level
within 6 hours?
. 1 mmol/L 0 (%) 13 (14.8%)
. 2 mmol/L 6 (75%) 46 (52.3%)
. 3 mmol/L 1(12.5%) 17 (19.3%)
. 4 mmol/L 1(12.5%) 12 (13.6%)
Familiarity with time frame when broad spectrum antimicrobials should be initiated
. 1 hour 5(62.5%) 44 (50.0%)
. 3 hours 1(12.5%) 31 (35.2%)
. 6 hours 1(12.5%) 11 (12.5%)
. 24 hours 1(12.5%) 2 (2.3%)
In your experience, what is the greatest contributor to delays in treatment of severe sepsis
and septic shock in our institution? (Check all that apply)
. Lack of recognition of potential sepsis in triage 5(62 .5%) 47 (53.4%)
. Delay in diagnosis of sepsis by physicians 2 (25%) 46 (52.3%)
. Knowledge deficit regarding appropriate management 2 (25%) 39 (44.3%)
. Nursing delays (time to completion of orders) 5(62.5%) 31 (35.2%)
. Pharmacy delays 2 (25%) 32 (36.4%)
. Lab delays 6 (75%) 40 (45.5%)
. Delay in availability of ICU beds 0 (0%) 19 (21.6%)

Table 2: Supplementary Online: Survey responses.
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