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Abstract

Sepsis is a commonly encountered diagnosis affecting nearly 1.7 million adults in the USA annually.
According to Center for Disease Control (CDC), over 270,000 Americans die of sepsis each year and 1 in
3 hospital mortalities is attributed to sepsis.

The Surviving Sepsis Campaign (SSC) Guidelines for management of severe sepsis and septic shock
published in 2004 provide key elements in the treatment of sepsis that are organized into two bundles of
care, the “resuscitation” and “management” bundles, including interventions to be accomplished within
specified timeframes. In this quality improvement study, we implemented a sepsis intervention protocol
(SIP) intended to increase adherence to 3-hour and 6-hour bundles, and to examine the impact on
mortality of patients presenting with severe sepsis and septic shock in our emergency department.

We analyzed data from our emergency department as reported to the New York State Department of
Health (NYSDOH) from 2017Q2 to 2018Q2 (April 2017 -June 2018), the period prior to implementation
of SIP, compared to data from 2018Q3 to 2019Q2 (July 2018 to June 2019) after implementation of SIP.
The implementation of SIP resulted in increased3-hour and 6-hour bundle adherence and showed a
clinically significant reduction of the mean pre-intervention hospital percent mortality of 40.3% to a mean
post-intervention hospital percent mortality of 28.7%. A t-test analysis of the pre and post intervention
mean hospital percent mortality revealed a reduction in mortality outcomes that was also statistically
significant (p <0.05). Our study demonstrates that a well-designed and implemented SIP can increase
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bundle adherence and is highly effective in reducing mortality among high-risk population.

Introduction

Sepsis is a major healthcare problem, with high incidence and poor
mortality outcome [1]. The Surviving Sepsis Campaign (SSC) was
first launched in 2002 with the goals of increasing clinician and public
awareness of the sepsis problem, enhancing the standard of care and
decreasing mortality [2]. The SSC Guidelines for management of severe
sepsis and septic shock were first published in 2004 [3], providing
recommendations that are intended to guide clinical practice. In order
to facilitate the implementation of the guidelines, the key elements in
the treatment of sepsis were organized into two bundles of care, the
“resuscitation” and “management” bundle, including interventions to
be accomplished within specified timeframes [4]. A bundle is a set
of diagnostic or therapeutic processes that when implemented as a
group may act synergistically, providing a greater survival benefit
than each individual component.

Several published data show that performance improvement or
implementation programs on compliance with sepsis bundles was
associated with lower risk of death in patients with severe sepsis and
septic shock [5,6]. Thus, On May 1, 2013, NYSDOH Title 10 New
York Codes Rules and Regulations (NYCRR) Sections 405.2 and 405.4
were amended to require that hospitals have in place evidence-based
protocols for the early recognition and treatment of patients with
severe sepsis and septic shock that are based on generally accepted
standards of care. Medical staffs were responsible for the collection,
use, and reporting of quality measures related to the recognition
and treatment of severe sepsis for purposes of internal quality
improvement and hospital reporting to the department.
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However, consistent adherence to sepsis bundles in the management
of patients has remained a challenge. The purpose of this quality
improvement project was to examine the outcome implications of
implementing a sepsis intervention protocol to increase adherence
to 3-hour and 6-hour bundle, and the impact on mortality in our
emergency department.

Methods
Design, overview and setting

This quality improvement study was performed in the emergency
department. Our study protocol was reviewed and approved by our
Institutional Review Board (IRB) with a waiver of informed consent
as the study was deemed a performance improvement intervention.

Patients

All adult patients who presented to the emergency department
from September 2018 through June 2019, were screened for this

‘Corresponding Author: Prof. Samy I McFarlane, College of Medicine,
Department of Medicine, Division of Endocrinology, Internal Medicine Residency
Program Director, State University of New York, Downstate Medical Center, 450
Clarkson Ave, Box 50, Brooklyn, New York 11203-2098, USA. Phone 718-270-
6707, Fax 718-270-4488; E-mail: smcfarlane@downstate.edu

Citation: Igiebor O, Nakeshbandi M, Mehta N, Ozaki R, Lucchesi M, et al. (2020)
Impact of Sepsis Intervention Protocol (SIP) on Adherence to Three-hour and Six-
hour Bundles and Mortality Outcomes in the Emergency Department. Int J Clin
Res Trials 5: 149. doi: https://doi.org/10.15344/2456-8007/2020/149

Copyright: © 2020 Igiebor et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

IJCRT, an open access journal
Volume 5. 2020. 149


%20http://dx.doi.org/10.15344/ijcrt/2015/101
https://doi.org/10.15344/2456-8007/2020/149
https://doi.org/10.15344/ijcrt/2017/112
https://doi.org/10.15344/2456-8007/2020/149

Igiebor O, Nakeshbandi M, Mehta N, Ozaki R, Lucchesi M, et al. (2020) Impact of Sepsis Intervention Protocol (SIP) on Adherence to Three-hour and

Six-hour Bundles and Mortality Outcomes in the Emergency Department. Int J Clin Res Trials 5: 149. doi: https://doi.org/10.15344/2456-8007/2020/149

Citation

Page 2 of 8

30IND XJ0HS J11d3S PU® 5IS43S I¥IA3S A

1a)ua?) (B3P

E{hmzﬁmwg %

“yooys ondas pue sisdas a1943s Im Junuasaid syuaned jo £13us Apnjys 103 wiprioSe Jreyomoryy apms Juruoadg :1 2y

pa12|dwon
4/l J2Ue 1uawssasse uoisnuad 3ns513{sN1L1S BLUNJOA PUE WIEXS
|ea1sAyd pasnao) - a10u aunpadold 9|pung uawabeuew sisdas
a1ajdwol "7 < z1e1de|Josnjog pinyaudsap 59 > 4y 40 06 > 495
dryiom sisdasalajdwo) €
1|NSUCD 3UIZIP3UW 3183 [B211LD pue Jossaldosen

J3pisuod‘snjog pioj|eisAnandsep 59 > gy o 0B > 4954 €
jeadau 'z ¢31e12E|[RIILLY T

awuny Aue 3 Yy ui ooy s andas,

10 ,515d3s a1anes, sJUBINIOP Y4 /AN

300T »1Unod33|31e|d
T<ugnaig
e HMNI
< auluIlea)
aun|iepAiojendsay
aun|iej uebio 1asuo-mau Ja subis Auy

xU0I1D3JU| 3[qIs50
sNid

BLIDILIT) SH|S U0 JO OM |

18 3UJJUC PUNCY 3q UEI SUCHEPUSLUILLCIZ) HI0IGUY v,

‘suoiysank Aue yum

Luea] dIYspIEMaTS 13EIU0T 3583]d 3|gE|IBAE 318 5)nsal
3INYNIUSYM PAPUSLLLLOIRI 1 SIIOIGIUE 10 UBIJE|EIS3-3]] .

‘ugiIaLuI |euaeg Guiscubeipul

|20 |nyd|2y B 30 ABLU 5|2A3] UIUS B0 "SISEIUIBUST U ¥

'SN1e1s Awnjoa 1o Bulouow asopynm

32045 23das pue 51sdas (BJ2AIS Ul PApUAWIWLOIRL s13yBIam

BUSlLDI U=alls T £

SUNOH ¥ NIHLIM Apog jeap! Byjju of jo uoREINSNSABIN ‘QYSIAHO UL e
Y “Apaiyred SIU7 WO UDITEIASD AUE 10] SUOSEAI JUSLLAIGG .
.u_._._wEmn._._—n._._m UCIIR[2410D [EXU>J2d
333135005 B J0U'S] pue 32uepInb 104 AU 51 PEYI MOISIYL '
UOI193JU1J0 32nos AJuapI - QN Jod sednsjom aieudouddy <L S3N
910N 31npadold a|pung Juswabeueyy sisdag a1piiup g
185 Jepugsisdeg alejdwon S

S3A zxSaUIRpINBad sa1101qIue wnipads peaug Y sibuiuapy -

sa1101qI3ue Buipels asefaq T x saunyndpoojg £ [ELILOPGESE St

dSy (3yb1am pajewsa Jo [enyoe) Bxyj|w of (/SN)snjog Al T LGS PLUSLD S

b aA0qe SB3jelde|[eju| T p=1ejey-1=laljle] -

S3A SHNOH T NIHLIM SR

- plUOWINBUY -

£ a S3A
ON 91E10E7 SNOUBA |« 06> 4g5
OZ )
3 7 T>
Alessadau
palwaap se dnyiop
90T < Spueq 10%¥ > 10 YT <IgM 9
(5qIv "wuejdsuery ‘Aueubjewws

'qys3) esiwordwodounwiwy S
sn1els [eUa pasRly Y
i

OT<HY -
gobsiototedwa) T
obeyy T

[00] BUIUS3135 515095

IJCRT, an open access journal

Volume 5. 2020. 149

Int J Clin Res Trials
ISSN: 2456-8007


%20http://dx.doi.org/10.15344/ijcrt/2015/101
https://doi.org/10.15344/2456-8007/2020/149

Citation: Igiebor O, Nakeshbandi M, Mehta N, Ozaki R, Lucchesi M, et al. (2020) Impact of Sepsis Intervention Protocol (SIP) on Adherence to Three-hour and
Six-hour Bundles and Mortality Outcomes in the Emergency Department. Int ] Clin Res Trials 5: 149. doi: https://doi.org/10.15344/2456-8007/2020/149

Page 3 of 8

*(d1S) 1000301d wonuaAIUT sisdas 10§ ssado1d yusuryredap Aousdiours 10y weiderp suel-wnms ;g a3y \

N\

smogEee eyl
SRR G MB AT

Aaeweyy

(OrE<) pareaaga

anqEn aqEpe]
FILERER =T

L

_

SPING UIFIGE 1§ GE
af) 0] PO PUsS

Fy

g
IduaFeuew Ajea

___r;.q aapdwo)

F Y

w3 0 BnaE

Ao 20 drogom =]
Aroulnp Menug

!

LIVE
ul SRR ajpLng
JLYTLOETL T
JUNLNI0G |
oy ajapduay

—— e o e e

weshyd
235 0] WA
!5zsclos 21an08

apyrsod Ayauspy

e
veadan /| weopiag

E

deu)

EdaE phaading
o apod sisdas (B3

)

NY

SINOH ¢ SINOH 7 MI.
sisdag Joj depy ssadoud Juawedaq Asuadiawsy
nobaegyeay
SLNILLY ] HOA
3 mEn”L nohawmﬁ“_h” = , SIHSHANLHY]
e e0ee e
18)U8) |BOIPAN — sjuaijed Joj "
sinoy g uiyum 4
T kil JILVISNAXAO Q / o a_;w%cﬁmn_ ﬁww
ANNS b 1E1S HIOA MaN a§£§s
puadian ) ix

IJCRT, an open access journal
Volume 5. 2020. 149

Int J Clin Res Trials
ISSN: 2456-8007


%20http://dx.doi.org/10.15344/ijcrt/2015/101
https://doi.org/10.15344/2456-8007/2020/149

Citation: Igiebor O, Nakeshbandi M, Mehta N, Ozaki R, Lucchesi M, et al. (2020) Impact of Sepsis Intervention Protocol (SIP) on Adherence to Three-hour and
Six-hour Bundles and Mortality Outcomes in the Emergency Department. Int J Clin Res Trials 5: 149. doi: https://doi.org/10.15344/2456-8007/2020/149

Page 4 of 8

Mediéal Center Sepsis Code/Shock Checklist
Blood Culturas drawn within 2 hours of 55/shock, prior te antibiotics Oves ONe

=

Exceptions: CJPatient/Family refused [ Difficult vascular access

Oother:

Antibiotics were administrated within 2 hours of 55/shock OvYes O No
Exceptions:  [JPatient/Family refused [ Difficult vascular access

O other:

Initial lactate was collected STAT for 55/shock OYes [ONo
Exceptions: [ Patient/Family refused [ pifficult vascular access

Oother:

IV fluids (N5 or LR) were started at 30 mi/ke=___ within 2 hours of 55/shock (IYes [INo
[PEDS: 20 mifkg=___ )
Exceptions: USE IDEAL BODY WEIGHT FOR BMI>30, VOLUME OVERLOAD, PULMONARY EDEMA
[ Patient/Family refused [ Difficult vascular access

[IMD/PA determined fluids not clinically appropriate due to:

Repeat lactate drawn within 2 hours of 35/shock OYes [Cho
Exceptions:
Patient responsive to fluid resuscitation: Oves ONo

If not responsive to fluids, vasopressor started _ {only if given): Cves Clno
Focused Physical Exam documented/attested to by MO/PA NGNS [ ves O No

After IVFs completed. 5 of B elfements below.

O wvs=4 OCP exam O Cap refill O Periph pulse[d5kin exam (002 sat OUrine QutputCd 51 {Shock index)

RN Signature: Physician/Pa Signature:
ED Review: Pl Coordinater:
Comments:
Dispo:
Audit Review Audit Review
o Floor
o Icu o Severe Sepsis o Septic Shock
o Died D Documentation of source o Met elements of severe sepsis
o Transferred o 2 Sets BCws wiin 2 hours (or excl) o IVF begunwyin 2 hrs (or excl)
o Abxadmin/in 2 hours (or excl) O 30 mifke IVF w/fin 2 hrs (or excl)
D Correct Abx admin o Vasopressor begun w/in 4 hrs
o Lactate (L&) w/in 2 hours {or excl) O Repeat Focused PE W/{in 4 hrs
O Repeat (LA) w/in 4 hours (or excl)

Figure 3: Sepsis checklist for implementation of time sensitive measures in the sepsis resuscitation and management bundles.
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project. Patients with severe sepsis or septic shock at the time of
presentation as defined by Center for Medicare and Medicaid service,
were identified through the use of a written screening guide (Figure 1).

Sepsis intervention protocol

ED physicians, nurses, CNA, pharmacists and lab technician were
educated regarding implementation of time sensitive measures of
sepsis bundles through lectures and monthly nursing orientation
at the end of September through October of 2018 (Figure 2). Sepsis
posters highlighting time sensitive measures were posted throughout
the emergency department. Time sensitive measures in the 3-hour
bundle include obtaining timely initial lactate level, administration
of IV fluids at a rate of 30 ml/kg of body weight within 2 hours, and
timely blood cultures draw prior to administration of antibiotics.
In the 6-hour bundle, time sensitive measures include obtaining
repeat lactate within 4 hours if initial lactate >2, assessing patient
responsiveness to fluid resuscitation and prompt administration
of vasopressors within 4 hours if patient is not responsive to fluid
resuscitation.

An ED sepsis kit which included two liters of crystalloids, and a
timer as reminder for timely re-measurement of lactate was created.
Patients presenting to the ED who demonstrated clinical deterioration
and met two or more criteria on the sepsis screening guide (thereby
demonstrating that they were likely to have severe sepsis or septic
shock) were intended to trigger a sepsis code (SIP=sepsis intervention
protocol). Sepsis resuscitation and management bundle elements were
implemented using a sepsis checklist to capture the above time sensitive
measures to be completed by nurses and physicians (Figure 3). Checklist
review process by Quality Assurance and Performance Improvement
department along with ED leadership allowed for real time feedback.

Results

We analyzed data of cases of patients with severe sepsis and septic
shock in our emergency department which were reported to the New
York State Department of Health (NYSDOH) from 2017 Q2 to 2018
Q2 (April 2017 - June 2018), the period prior to implementation of
SIP. We compared the results to data from 2018 Q3 to 2019 Q2 (July
2018 to June 2019) the period after implementation of SIP. A total of
512 cases of patient with severe sepsis and septic shock was reported,
of which there were a total of 180 deaths during the time under review
for this project.

A demographicanalysis ofhospital data pre and postimplementation
of SIP showed a higher proportion of patient aged 70 to 79 years
(about 24 to 26% of total number of cases) constituting the majority
of patients with severe sepsis or septic shock. Of note, 88.4 to 88.6
% of total number of cases in our hospital were African Americans
compared to statewide averages of which only 15.9 to 16.3% were
African Americans. A mild gender difference was also noted with
female patient constituting a slightly higher majority (of 50.2 to
53.6%) compared to (46.4 to 49.8%) of male cases in our hospital. The
reverse situation was noted when comparing statewide data which
showed a slightly higher male to female percentages (Table la & 1b).

As show in the trend percentages in figure 4, prior to 2018 Q3 our
hospital percentages of timely lactate level, timely blood culture prior
to antibiotic administration and timely re-measurement of lactate
level in sepsis cases, were below statewide percentages. Consequently,
3-hour and 6-hour bundle adherence percentages were also below
statewide averages (Figure 4e & 4f). Of note however, timely broad-
spectrum antibiotic administration was similar or above statewide
percentages.
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Your Hospital State
N % %
Total 211
Age
18-29 7 3.33% 2.7%
30-39 0 0.0% 3.6%
40-49 15 7.1% 6.1%
50-59 25 11.8% 13.3%
60-69 50 23.7% 20.9%
70-79 56 26.5% 23.4%
80-89 40 19.0% 21.0%
90-110 18 8.5% 9.0%
Gender
Male 98 46.4% 51.8%
Female 113 53.6% 48.1%
Unknown 0 0.0% 0.0%
Race Group
White 10 4.7% 64.1%
African American 187 88.6% 16.3%
Native American 0 0.0% 0.2%
Asian 5 2.4% 4.0%
Pacific Islander 0 0.0% 0.1%
Other Race 9 4.3% 14.1%
Multi-racial 0 0.0% 1.2%
Ethnicity
Spanish/Hispanic Origin 14 6.6% 11.2%
Not of Spanish/Hispanic Origin 190 90.0% 79.8%
Unknown 7 3.3% 9.0%

Table la: Cumulative demographic distribution data of patients
from 2017 Q3 to 2018 Q2 prior to implementation of SIP.

Your Hospital State

N % %
Total 225
Age
18-29 9 4.0% 2.6%
30-39 17 7.6% 3.6%
40-49 18 8.0% 5.7%
50-59 38 16.9% 13.6%
60-69 41 18.2% 21.7%
70-79 54 24.0% 23.5%
80-89 31 13.8% 20.6%
90-110 17 7.6% 8.7%
Gender
Male 112 49.8% 53.4%
Female 113 50.2% 46.5%
Unknown 0 0.0% 0.1%
Race Group
White 15 6.7% 63.8%
African American 119 88.4% 15.9%
Native American 1 0.4% 0.2%
Asian 4 1.8% 4.1%
Pacific Islander 0 0.0% 0.0%
Other Race 5 2.2% 14.5%
Multi-racial 1 0.4% 1.4%
Ethnicity
Spanish/Hispanic Origin 15 6.7% 10.7%
Not of Spanish/Hispanic Origin 205 91.1% 81.4%
Unknown 5 2.2% 7.8%

Table 1b: Cumulative demographic distribution of patients from
2018 Q3 to 2019 Q2 post implementation of SIP.
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The implementation of SIP in 2018 Q3, resulted in improved
adherence and performance of the sepsis bundle (Figure 4).
Consequently, a clinically significant reduction of the mean pre-
intervention hospital percent mortality of 40.3% to a mean post-
intervention hospital percent mortality of 28.7% was observed (Figure
5). Furthermore, as shown in Table 2, a two-sample t-test analysis of
the mean hospital percent mortality before and after implementation
of SIP demonstrated a reduction in mortality outcome that was
statistically significant (p<0.05).

Discussion

This quality improvement project demonstrates that an evidence-
based protocol for the early recognition and treatment of patients
with severe sepsis and septic shock is an effective tool for increasing

compliance with sepsis resuscitation and management bundle
elements as its primary outcome. The use of a sepsis checklist by
health care providers after the implementation of SIP in October
2018 significantly improved performance bundle elements. The most
remarkable finding in this project was the statistically significant
reduction in mortality outcomes of patient with severe sepsis and
septic shock since implementation of the SIP.

We did not perform a statistical analysis of each bundle elements
to assess if the improved trended percent performance of these
elements upon implementation of SIP were statistically significant.
Furthermore, we noted that timely broad spectrum antibiotic
administration were also above or similar to statewide percentages
before and after implementation of SIP. The timeliness of antibiotic
administration has been proven to decrease mortality. Thus, reducing
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Figure 4: Trended hospital percentages compared to statewide percentages of: (a) timely lactate level, (b) timely blood culture prior to antibiotics (c)
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201704 201801

Mumber of mortality

Trended mortality percentages by
quarter, compared to statewide

201202

total sepsis cases Ho

201203

Figure 5: Trended mortality percentages by quarter, compared to statewide.

t-Test: Two-Sample Assuming Unequal Variances
Pre-intervention Post-intervention
Mean 40.8 28.725
Variance 38.67 104.86
Observations 5 4
t Stat 2.07
P(T<=t) one-tail 0.04

Table 2: Two-Sample t-test of mean hospital percent mortality pre
and post implementation of SIP.

antimicrobial burden by early antibiotic administration not only
decreases mortality in septic shock, but also decreases pressor/
inotrope free days, and ventilator days [7-11]. However, the findings
of this quality improvement project demonstrates that improved
performance of bundle elements in addition to prompt antibiotics
administration results in decrease mortality outcomes.

For example, elevated lactate results from hypoperfusion of
tissues. Decreased perfusion to tissue affects mitochondrial oxidative
phosphorylation thereby shifting energy metabolism to anaerobic
glycolysis and the production of serum lactic acid [6]. Animal models
have shown that a delay in antibiotic administration following the
onset of hypotension and hypoperfusion of tissues is associated
with an increase in inflammatory mediators [12]. Therefore, timely
measurement of lactate levels may alert providers to perfusion
abnormalities that may prompt therapeutic changes such as prompt
intravenous fluid and broad spectrum antibiotic administration.

Conclusion

In conclusion, early intervention protocols for medical emergencies
with an extremely high mortality rate such as Code STEMI for
patients with ST-segment elevation myocardial infarctions have
demonstrated an improved rate of survival with early recognition and
implementation of appropriate therapy. Severe sepsis and septic shock

are medical emergencies with an extremely high mortality rate. A
sepsis intervention protocol (SIP) as demonstrated in this project can
be useful in severe sepsis and septic shock as it increases completion
of time-sensitive measures via the use of a sepsis checklist, compliance
with bundle elements and improves mortality outcomes. The SIP was
easy to implement, essentially without cost, improved compliance
with sepsis bundle and mortality outcomes, making it an attractive
tool for institutions to consider when meeting the goals of early goal-

directed therapy for severe sepsis and septic shock.
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