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Agenda 11:00-12:15pm

*What is Sepsis and why is it important?
*Variations in Sepsis care

*Why Sepsis care is difficult?

*Sepsis change package

*Corroborating evidence

*Top tips in Sepsis care

*Questions and discussion
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Learning Objectives

*Discuss the challenges related to reducing Sepsis

mortality
*Build a system to enhance early identification of

patients with Sepsis
*Describe the role of caregivers in delivering
appropriate and timely treatment
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What is Sepsis?

Relationship of
Infection, SIRS, Sepsis, Severe Sepsis
and Septic Shock

SEPSIS: Defining a Disease Continuum

Pancreatitis

tlon/Trauma SIRS Sepsis Severe Sepsis

Aclinical SIRS witha Sepsis with a 2 1 sign of Severe Sepsis
response presumed or organ failure
arising fmm a confirmed

nonspecific Infectious Cardiovascular
Insult process (Refractory
Hypotension)

Renal

Resplratory
Hepatic
Hematologic

CNS

Metabolic Acidosis

Bone ot al. Chest 1992; 101:1644

Bone et al. Chest 1992; 101:1644; Wheeler and Bemard. N Engl J Med 1999, 340:207
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Special Articles

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis

and Septic Shock: 2012
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General variables
Fever (> 38.3°C)
Hypothermia (core temperature < 36°C)

Heart rate > 90/min™" or more than two so above the normal value for age

Tachypnea
Altered mental status

Significant edema or positive fluid balance (> 20 mL/kg over 24 hr)
Hyperglycemia (plasma glucose > 140mg/dL or 7.7 mmol/L) in the absence of diabetes

Inflammatory variables
Leukocytosis (WBC count > 12,000 pL-")
Leukopenia (WBC count < 4000 pL-")

Normal WBC count with greater than 10% immature forms
Plasma C-reactive protein more than two so above the normal value

Plasma procalcitonin more than two sb above the normal value

Hemodynamic variables

Arterial hypotension (SBP < 90mm Hg, MAP < 70mm Hg, or an SBP decrease > 40mm Hg in adults or less than two so

below normal for age)
Organ dysfunction variables

Arterial hypoxemia (Pao_/Fio, < 300)

Acute oliguria (urine output < 0.5mlL/kg/hr for at least 2 hrs despite adequate fluid resuscitation)
Creatinine increase > 0.5mg/dL or 44.2 pmol/L
Coagulation abnormalities (INR > 1.5 or aPTT > 60 s)

lleus (absent bowel sounds)

Thrombocytopenia (platelet count < 100,000 pL-")
Hyperbilirubinemia (plasma total bilirubin > 4 mg/dL or 70 pmol/L)

Tissue perfusion variables
Hyperlactatemia > 1 mmol/L)

Decreased capillary refill or mottling

(Crit Care Med 2013; 41:580—-8637)

Diagnostic Criteria for Sepsis

Infection, documented or suspected, and some of the followi



Severe Sepsis

Severe sepsis definition = sepsis-induced tissue hypoperfusion or organ dysfunction (any of the
following thought to be due to the infection)

Sepsis-induced hypotension

Lactate above upper limits laboratory normal

Urine output < 0.b mL/kg/hr for more than 2 hrs despite adequate fluid resuscitation
Acute lung injury with Pao_/Fio, <250 in the absence of pneumonia as infection source
Acute lung injury with Pao,/Fio, <200 in the presence of pneumonia as infection source
Creatinine > 2.0mg/dL (176.8 pmol/L)

Bilirubin > 2mg/dL (34.2 pmol/L)

Platelet count < 100,000 pL

Coagulopathy (international normalized ratio > 1.5)

Institute for
Healthcare
Improvement

(Crit Care Med 2013; 41:580—-637)



Surviving Sepsis Guidelines 2012

“Similar to polytrauma, acute myocardial infarction,
or stroke, the speed and appropriateness of therapy
administered in the initial hours after severe sepsis
develops are likely to influence outcome.”

“Most of these recommendations are appropriate for the
severe sepsis patient in the ICU and non-ICU settings.”

Institute for
Healthcare
Improvement




Surviving Sepsis Guidelines 2012

“The committee believes that the greatest outcome
improvement can be made through education and

process change for those caring for severe sepsis patients
in the non- ICU setting and across the spectrum of acute

care.”

“These recommendations are intended to be best
practice (the committee considers this a goal for clinical
practice) and not created to represent standard of care.”

Institute for
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Improvement




A U.K. Perspective
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Discharges with a Main Diagnosis of
Sepsis (A40/A41)
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Sepsis in General Surgery: The 2005-2007

° °
National Surgical Quality Improvement Program ; u r I Ca I ;e S I S
Perspective.

Moore, Laura; Moore, Frederick; Todd, S; Jones,
Stephen; Turner, Krista; Bass, Barbara

Archives of Surgery. 145(7):695-700, July 2010.
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Acute MI & Trauma

3% Mortality 5% Mortality
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By Marc McLean |9 Mar 2013 00:01

Grandad, 63, killed by flesh-eating bug just
days after complaining of leg pains

ALLAN Bowman thought he had pulled a muscle but went to hospital last
week and was diagnosed with necrotising fasciitis before suffering cardiac
arrest.
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The Lingering Consequences of Sepsis

A Hidden Public Health Disaster
D Angus JAMA 2010

*Cohort study of 27,000 older Americans with detailed
information on physical &neurocognitive performance
*|dentified episodes of Sepsis in hospital from Medicare
data

*Showed incidence of moderate to severe cognitive
impairment increasing 3x — from 6.1% to 16.7% i.e.
possibly 20,000 new cases per year in US

Iwashyna et al JAMA 2010
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Interventions:
Variation In Sepsis Care
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The Surviving Sepsis Campaign: results of an
international guideline-based performance
improvement program targeting severe sepsis

Mitchell M. Levy

R. Phillip Dellinger
Sean R. Townsend
Walter T. Linde-Zwirble
John C. Marshall

Julian Bion

Christa Schorr

Antonio Artigas
Graham Ramsav

Intensive Care Med (2010) 36:222-231

Richard Beale
Margaret M. Parker
Herwig Gerlach
Konrad Reinhart
Eliczer Silva
Maurene Harvey
Susan Regan

Derek C. Angus

15,022 Patients
165 Hospitals

Median of 14
Months

Bundle Compliance (%)

Hospital Martality (%)
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STAG SEPSIS Audit
We start collecting data in March 2009

What Is Sepsis?
Sepsis can affect a person of any age and is
a serious condition. It oc when the body's
normal reaction to inflammation or a bacterial
infection goes into overderve.
The terms blood porsoning. sepbcaema and
shock are often used to refer to sepsis.
ding cause of death in the ICU
200,000 cases of sepsis 0ccur every yoar in
the UK alone
Severe sepsis can increase the chance of
mortality up to 50%
1,400 people worlkdwide die of sepsis every day
The incidence of sepsis is rising

What Is STAG?
STAG is a multidisciplinary
team that has been undertaking

s of chnical priority

2002
s part of the National Audit

Group and collocts informaton
on patients who aftend the
Emergency Department or that
are assessed by a Critcal Care
Team

What we are going to do?
This national audit of sepsis management is
a two part exercise: phase o prospective
identification of al ebgible patents and phase
two involves retrospective collection of data
from patients’ case notes once they are
discharged. The good news is that we are not
asking clinical staff to collect additional data
but we are asking you to complete your routine
documentation as accurately and completely as
possible. Here's the plan
+ We will identify every elighle patent from

01.03.09 to 31.05.09 admitted v

Emergency Department or Adm
* We will check ICU and HOU for patents who

wero admittod to a ward, detenorated and

admission to Critical Care
aths
‘e will then collect all the data we need from
pationts’ case notes

Gray et al Emerg Med J (2012)

What we need from you:

.ln n and completion of all aspects of
SEWS/MEWS charts

« Document MEWS

« Time of documented entr

+ Documentation of any suspicion of sepsis and
source

- Time of antibiotic administration

“Sopsis can develop quickly. The sooner it is

diagnosed and treated, the better. The most

frequent sites of infection leading to sepsis are

the lung, urinary tract, abdomen, and pelvis.

up 1o 30 percent of patients, however, a definite

source of infection cannot be identified”

Surviving Sepws C

SIRS Criteria
Two or more of these present:
«WCC<4or>12
» Temperature < 36°C or > 38 3C
Heart Rate >90 b/min
* Respirations >20/M:n
Sepsis Criteria
SIRS posttive plus an infection confirmed or
suspected

Severe Sepsis Criteria:
Blood Pressure <90mmHg

STAG Sepsis Management in Scotland

Signs of sepsis < 2 days
. Scottish
Defect Rate

. was 18-74%

32% IV Antibiotics
0% IV fluids

doi:10.1136/emermed-2012-201361



Why is implementation so difficult:

*Too many elements in the bundle
*Some are controversial

*Time Sensitive Process

Difficult To Diagnosis Sepsis Early
*Human Factors Get In The Way
*Invasive procedures needed

*|CU stuff??
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Feature Articles

Practice and perception—A nationwide survey of therapy habits

in sepsis™

Frank M. Brunkherst, MD; Christoph Engel, MD; Max Ragaller, MD; Tobias Welte, MD; Rolf Rossaint, MD;
Herwig Gerlach, MD; Konstantin Mayer, MD; Stefan John, MD; Frank Stuber, MD; Norbert Weiler, MD;

Michagl Oppert, MD; Onnen Moerer, M

jolger Bogatsch, MD; Konrad Reinhart, MD; Markus Loaffier, MD;

Christiane Hartog, MD for the Enman Seusws Competence Network (SepNet)

Objective: To simultaneously determine percaived vs. prac-
ticed adherence to recommended interventions for the treatment
of severa sepsis or saptic shock.

Design: One-day cross-sectional survey.

was 100 = 24 kg prciced body weight. Prcevod acher-
ance 1o low 70.05%.

51 ramol) was documartad in &% of 35 patient. & ftal of
338% of patients had blood glucose levels <8.3 mmoliL and

German
stratified by hospital size.
Patinis: A patonts with svere sopsis or soptioshock.
Interveations: No

Magsuromris and Main Resus: Practics rocommendations
wats selected by Geman Sepsis Competence Netwok (Sephet
estigators. External intensivists visitad

randory chisen and asked the rwmsmh Immm e ot

director how oftan thes recommendations were used. Responses
“always” and “frequently” were combined o depict parcaived
adherence. Thereafter patient files wers audited, Three hundred

Siry-gin patients on 214 intensive care units fulfiled the critaria

jury or
tidal volume ventilation <6 mLikg/predicted body weight was
documentad in 2.6% of thase patients. A total of 17.1% patients
Likg predicted bady weight

and 80.3% >8 mLikg prodicted body weight. Mean tidal volume

56.2% wero >8.3 mmoliL). Among
207 patients racenving insulin tharapy, 1.9% wara auglycemic,
208% had blood glucose levels <8.3 mmol/L, and 1.0% were
ypogiycemic. Overall, mean maximal giucusa level was 10.0 =
ManLPmmmwummiﬁMmdws
65.9%. Although perceived adherence to recommendations w
Toghr n acatome and arge spial, 3l pracics was not
ificantly infiuenced by hospital size or university affliation.
Mc.mdum This regresantatvs suney shows tat cument

oty with practios recommendations. narsve care ant e
tors perceiva adheranca 1o be higher than it actually is. Imple-
mentation strategies invohving all intensive caro unit staff are
needed 10 overcome fhis gap betwaen cumrent evidence-based
knowledge, practica, and percaption. (Crit Care Med 2008; 36:
2710-2725)

Ker Witaos: sepsis; clinical practice: medical audit; question-
nairas; survey
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Complacency, Education & Trying
Harder Isn’t Enough

Improvement in Process of Care
and Outcome After a Multicenter
Severe Sepsis Educational Program in Spain

iaz, MD. PhD)
ero, MD, PhDD

Jordi ez, MIL, PhD

Context Concem exist tt curment gideines o care o pes with svere st
and

Objective To determine whether 2 national educational program based on the Sur-
viving Sepsis Campaign guidelines affected processes of care and hospital morlality
for severe sepsis.

Design, Setting, and Patients Before and afier design in 53 medical-surgical in-
tensive care units (1CUs) "

and enrolled i rey Fuliled severe sepis o septic shock crteris. A total of 854 patients

da Palencia, MD, Ph}

were (Navember-December 2005), 1465 patients

uel Quintana, M1}

EPSIS 15 ONE OF THE MOST PREVA-
lent diseases and one of the
main causes of death among
hospitalized patients. Severe

sepsis accounts for 1 in 5 admissions

1o intensive care units (ICUs) and is a

leading cause of death in noncardiac

ICUs** In Spain, the incidence of se-

were sepsis is 104 cases per 100000

adult residents per year with a hospi-

tal mortality of 20.7%, and the inci-
dence of septic shock is 31 cases per

100 000 adult residents per year with

2 mortality of 45.7%." In the United

States, the incidence of severe sepsis

i higher (300 cases

lation) as is the mortality rate (28 64%),

which represents 215000 deaths

annually*

2006), and 247 the long-
term follaw-up period 1 year later (November-December 2006) in a subset of 23 ICUs.

recognibon, and treat-
ment of severe sepsis and septic shock = outinedin the guidelines. Treatment was orga-
nizedin 2 bundles:
‘within & hours) and a (4 tasks o 24 hours)

of-care variables, |CU mortality. 28-day mortalit, hospitallength of stay, and
et engih of stay.
Results
sex, and. Chronic! liscove. At baseline,
antibiobis, early of broad-

sune) we had complanc rats ighertan 50%. Patens n the pestnterventon cohort
er risk of hospital mortalty (44.0% vs 39.7% P=.04). Themmpiamzwlth
~ofcare variabes sk i erd lterthe ierveniin in e s
e (5.3% 195% confdence miomal IC1, 4% 7961 vs 10.0% (5%, O, Fpe uﬂu
P<.001) and in the sej sm.mgemmmlenom [95% C1, 9%-13%] vs 15.7%
[95% 1, 14%-18%]; P= 001). Hospital lengzth of stay and ICU length of stay did not
change after the intervention. During Jong-term follow-up, compliance with the sepsis
resuscitation bundle retumed to bassline but compliance with the sepsis management
bundle and mortality remained stable with respect to the postintervention period.
Conclusions A national educational effort o promote bundles of care for severe
with and kower
hospital mortality. However, compliance rates were shlllow, and the improvement in
the resuscitation bundle lapsed by 1 year.

early goal-directed therapy (EGDT)*
corticosteroids, recombinant human
activated protein C or drotrecogin
alfa (activated), * and lung protective

For editorial comment see p 232,
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‘£2008 American Medical Assoctation. Al rights reserved.
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New Ways of Thinking

Innovation

.. maybe we should
try to think

out of ==

the

box?
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SEPSIS
KILLS

RECOGNISE - RESUSCITATE - REFER

New Ways of Thinking

*Front line engagement e
*Se gmentat jon =
*Real Time Data Collection

*Early Feed Back of Metrics _
*Early Case Review and Feedback
*Use Level 2 Reliability Tools

Confirm File Delete

j Are you sure you wank to send 'P1000619" to the Recycle Bin?
| 25

"ShoreL1)

Nort ong Island Jewish Health




Knowledge into Action for
Change Package Clinical Knowledge (Evidence

Based Practice):

- MEDLINE, Cochrane etc
Clinical
Decisions
- Improvement Knowledge:
Process/System SPSP experience, etc
Changes

Know-How

Adapted from: Glasziou, P et al. Can evidence-based medicine and clinical quality improvement learn from

each other? 2011. BMJ QualSaf 20 (suppl 1): i13-i17 22



Evidence for the Change Package

Sepsis Improvement Programmes — 6 hour bundle

SPSP/SAPG
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v

(Qutlined but
no detail
provided)

Click on the s for links to full details under each improvement programme

Ref Mo

Delwer high flow oxygen

Take blood cultures 1 18
3,13,14,18,27,107,

Administer empiric intravenous antibiotics 5

Measure serum lactate and send full bloed count

Start Intravenous fluid resuscitation 2 3,39

Commence accurate urine output measurement

Sepsis resuscitation bundle - Within 6 hours 40, 79, 87, 100

Serum lactate measured

Blood Cultures obtained prior to antibiotic administration 1 15
Improve time to broad-spectrum antibiotics (CDSR states this is

inconclusive) 3 3,49 92
Treat hypotension and for elevated Iactd'e with fluids 1 2
Apply Jal for ongoing b 3 15, 21, 89,90

Maintain adequate central venous prasure
Maintain adequate central venous oxygenation

Administer low dose steriods by a standard policy 1 35
12, 15, 33, 44, 49,
by a standard policy 7 61,99

i D Alfa
Maintain adequate glycasmic control
Prevent excessive inspiratory plateau pressures

Additional
Adjuvant treatment of patients with high does sodium selenite reduces
mortality rate in patients with severe sepsis or shock - or has no impact

at all. 2 32,52

Do not use DrotAA when Severe Sepeis and LOW risk of death (one

organ failure or Apache Il score < 25) 2 28,33

Fluoconazole given intravnously significantly reduces the development

of organ failure and mortality in septic shock. 1 58

Methylens Biue conteracts intains oxygen

transport and reduced concurrent adrenergic support. 1 =

Hypertonic saline /dextran sclution may improve cardiovascular

performance without significant side effects 1 75

Continuous infusion of pi illin as toi ittent. 1 83

Test - Dobutamine stress test is a good indicator of hospital mortality 1 85
(Catheter

Peripherally inserted catheter 1 8

Early removal of catheter 1 8

Choice of skin antisepsis solution o prevent C\VC associated infection 2 7 24




oint Collaborative —
epsis Driver Diagram

JOINT COLLABORATIVE -

AlM

Qutcome:

Reduction in
mortality in pilot
population from

Sepsis
5% by Dacembar 2042
10% by December 2014

SEPSIS DRIVER DIAGRAM

PRIMARY DRIVERS

SECONDARY DRIVERS

Reliable Recognition

Reliable Sepsis screening (EWS + SIRE)
Ensure reliable communication across clinical teams of

& at risk patients
Assessment + Ensure timely rescue of deteriorating patient by
competant teams
Ensure reliable delivery of Sepsis Six within 1 hour
Reliable Care Source Control
Delivery ¢ Ensure reliable escalation of septic patients to higher
F leval of care
Improve Antimicrobial stewardship - A.day review
Education Education on burden of illness & current parformance
& Provide training to staff on clinical knowledge and
* AWarenass + improvemant skills
Executive Sponsorship
Culture of safety Clinical Leadarship
— and Quality |l gp—— Multidisciplinary team working
Improvement !Z!lan..'alcup measurement frameworks to guide s Collolawr ption with £ Lvialil
improvemant Instimteﬁ;r
H Healthcare
-+ R e Involve patients & families in treatment process Improvement
Centred Care and. care planning




Spreading Ink Blot Strategy

*Based on military tactics

Small area of “Good Practice”
Across site

As expand will join up

MAU /AMU/ Surgical

Hospital At night ®
Medical Wards

DOME

Acute Medical Unit

RAH
a Acut gical

Institute for
i H Healthcare
Improvement



“He Who Must Not Be Named”
or “Homer”

:'f;, ) 203 ko H
=] oty




Type of physiological abnormality at time of ED patient
inclusion in audit (first signs of sepsis) N=626 —

Median age 73 years
/

| = Deranged Not deranged w Upfnovmn |

reentat state [
Biood gcose [N
Systolic blocd presswure _

3 Temperatusre l
§ Vihite blocd count ]
é Respiratory rate
Heart rate ‘
0% 100%

% ofcases

Figure 2 Type of physiological abnormality at ime of patient inclusion
in audit (first signs of sepsis).

Gray et al Emerg Med J (2012) doi:10.1136/emermed-2012-201361 H ',?:;ii“h‘;ﬁ’
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Difficult Diagnosis

*Not all patients have classic SIRS
*Some groups at special risk eg neutropaenia, haemodialysis,
diabetes mellitus, alcoholism, lung disease, patients with invasive

devices
- Laupland et al Crit Care Med 2004

*Elderly patients (age > 65 years)

*Decreased inflammatory response

*Often not febrile

*More likely to be delirious

*Falls may be only evidence of sepsis-induced delirium
*More likely to develop septic shock and multiple organ dysfunction
syndrome (MODS)

Institute for
Healthcare
Improvement




Reliable Recognition, Assessment
& Rescue

]

v

Research Face Arm Speech Test (FAST)
identification

FAS Ter
means faster ,

treatment

The Stroke Association recently funded the
first clinical study to investigate whether
paramedics can accurately identify stroke.

Emerg Med J. 2006 January; 23(1): 79-81.
doi: 10.1136/em;j.2004.022376.

PMCID: PMC2564141

Copyright ©2006 Emergency Medicine Journal.

Does initiation of an ambulance pre-alert call reduce the
door to needle time in acute myocardial infarct?

S R Learmonth, A Ireland, C J Mckiernan, and P Burton

S R Learmonth, A lreland, C J Mckiernan, Accident and Emergency Department, Glasgow Royal
Infirmary, Glasgow, Scotland

P Burton, Clinical Audit Department, Glasgow Royal Infirmary, Glasgow, Scotland
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Flat 3/3, 42 Minard Road, Glasgow, G41 2HW, sarah learmonth@agmail.com
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Abstract Other Sections ¥

Objectives
To assess the effect an ambulance pre-alert call for patients with suspected acute
myocardial infarction (AMI) would have on door to needle (DTN) times.

s well known that the saceer |5 FAST a reliable tool? 2001 and Jusly 2002, by the Noeth East
a person is diagnosed and A strobe mary be identified and Ambularce Service. Foe each patient,
weated after expesiencing a Gagpred |‘..mr-\§1’umruh sage comparisons were made betwomn Methods
stroke, the better the catcome by the ambulirr urassdic, however paramedics and stroke phy scians
e ldudy o be. Mastoke cnbe oy curly dgosssis cnly ofbanefit £ 8 FAST recondings, across all of the We carried out back to back audits of DTN times following the initiation of the pre-
stified by an ambulance i in agrecenont with thestroke theve neumobogeal s g facial
poramedic befure hospitalisation, the  physican's dugnosts. weak ness, arm weakness and speech alert calls.
patient is m a omch better position o disturbance
mvive trewtenent mone guickly The research project

However # s often difficult for o What the resaarch

(PUSLISHED TN STROKE 200806 1155- 00

Participants



Screening for Sepsis and Performance
Improvement

*We recommend routine screening of potentially
infected seriously ill patients for severe sepsis to
increase the early identification of sepsis and allow
implementation of early sepsis therapy (grade 1C).

*Performance improvement efforts in severe sepsis
should be used to improve patient outcomes (UG).

Institute for
Healthcare
Improvement

(Crit Care Med 2013; 41:580—-637)



| GOT THREE JOBS TO
DO IN SEPSIS!

*RECOGNIZE
*RESUSCITATE

*REFER




Sepsis Screening

*EWS: >95% reliable in

pilot wards

*Systemic Inflammator
Response Syndrome (SIRS)

criteria

Look for Signs of Systemic Inflammation in every patient with an elevated
NEWS( >4) OR where infection is likely

Signs of Systemic Inflammation Criteri

Likely Source of

1. Respiratory rate >20 5. Acutely altered mental state Infection?

2. Temperature <36 or >38°C (AMT<8 or <A on AVPU) Resp. Soft tissue
3. Heart Rate >90 6. Bedside glucose >7.7mmol/L Urinary Abdo

4. White cell count <4 or >12 i i Bone/joint  Unknown

Neutropenic?

Place Sepsis Six Sticker in notes

1 hour of arrival in hospital

(OR for mgauems within 1 hour since SSI criteria reached)

Oxygen to achieve Saturations >94%, < 98% (Caution COPD)

IV fluids (=500ml/hr OR 20ml/kq stat if organ dysfunction)

Blood Cultures

Intravenous antibiotics as per local guidelines

Measure Lactate and FBC

if organ dysfunction app:

Look for sign of organ i tests should be
emergencies, and results must be available and

cted upon within 1 hour)

PaRrLN=

Signs of organ dysfunction: Urine <0.5ml/kg/hr for 2 hours
Systolic BP <90 OR MAP <65 OR Creatinine >177mmol/L
Systolic > 40 below patient's normal Bilirubin > 34 micromol/L
New need for O, to achieve sats >90% INR>1.5 or aPTT>60s
Lactate >2 mmol/L Platelets <100 x 109/L

EXIT/MODIFICATION
in first hour. C OF GUIDELINE:
management. Look for septic shocl Not all patients with a high
Lactate >4 Hypotensive after after 20mi/kg fluid SSI/SIRS score have sepsis,
P <90 or MAP < 70 or systolic >40 below baseline) OR there may be additional
problems requiring different
management (Current CCF,
KA, M, Gl bleed, etc), OR
patients may be palliated.

n Colplnw pline
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SIRS Criteria

SIRS CRITERIA (are 2 or more 5IRS criteria present and infection suspected?)

Respiratory Rate = 20

Heart ARate > S0

WCC<cdor>12

ol Bl B

Temperature <36 or >38.3

Is infection suspected?

Follow standard EWS protocel and re-
apply screening tool if condition

changes

R

NO

2 of 4 5IRS + suszpicion of infection

YES mmmp This patient has SEPSIS
Ensure Doctor/ANP present within 30 mins.
and commence Sepsis 5ix




The Sepsis Six

1. Deliver 02 (94 -98% Sp0O2 or 88-92% in COPD)

2. Take blood cultures and consider source control

3. Give IV antibiotics according to local protocol

4. Start IV fluid resuscitation (min 500ml) and reassess

5. Check lactate & FBC

6. Commence accurate urine output measurement and consider urinary
catheterisation

All within one hour ... S H s
: . Healthcare
Improvement

© Ron Daniels 2010



Serum Lactate as a Predictor of
Mortality in ED Patients with Sepsis

28 4%
30.0%
25 0%
ﬁ 20 0% B 23d inhospital
> hortality
ﬁ 15.0% [ Death within 3d
E 10.0% 2.0%
5 004 - 4 Sron 4 5%
G.ﬂu.l"'u- = T T
0-2.4 Z2.5-3.9 =24 [
Lactate

R Institute for
= et Rt Improvement

Shapiro et al. Ann EM 2005;45:524



Hypotension and Lactate

2

o Number of Patients

E In Each Lactate/Blood Pressure Group

E Systolic Blood Pressure

E {mrm Hg)

‘o <70 70 - 90 2 90
a el <25 20 99 819
< il 2.5-4.0 13 31 202
- — E = 4.0 18 25 60
1]

g

<70
70 -90

Systolic Blood =90 <2.5

e
Pressure (mm Hg) Lactal

Fig. 1 28-day in-hospital mortality risk stratified by blood pressure and serum lactate level

Howell et al Intensive Care Med 2007



Early lactate clearance is associated with
improved outcome in severe sepsis and
septic shock

1.0+
§ Lactate Clearance <10%
-

E 0.84L™ --=-=--- Lactate Clearance >10%

- e 4
w b 2 Early lactate clearance is associated with improved
= 0.6 W@ o e i e s e outcome in severe sepsis and septic shock *.

o . L | .

- Ll TR Nguyen, H; Bryant MD, MS; Rivers, Emanuel; MD, MPH;
- Knoblich, Bernhard; Jacobsen, Gordon; Muzzin,

E 0.4- Alexandria; Ressler, Julie; Tomlanovich, Michael

:§ Critical Care Medicine. 32(8):1637-1642, August 2004.
[«] 0.2 DOI: 10.1097/01.CCM.0000132904.35713.A7

h -

o.

0.0 T T T T T ] Figure 1. Kaplan-Meier survival analysis between
0 10 20 30 40 50 60 patients with lactate clearance =10% at 6 hrs after
emergency department presentation.
Days
I Colpdaw phian with oa L il
Institute for
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3' Wolters Kluwer OvidSP © 2004 by the Society of Critical Care Medicine and Lipp edoy L |JEW
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Why within an hour?

fraction of total patients

1.0 - =smmm survival fraction [
== cumulative effective e
0.8 A antimicrobial initiation T

Ry Og 2 Ry AR

B
«2{96‘}?\9&27’ 7> eyo
o o Do, S

LD g "%

time from hypotension onset (hrs)

.
ko T Ca- Ta X

Duration of hypotension before initiation of effective
antimicrobial therapy is the critical determinant of
survival in human septic shock *.

Kumar, Anand; Roberts, Daniel; Wood, Kenneth; Light,
Bruce; Parrillo, Joseph; Sharma, Satendra; Suppes,
Robert; Feinstein, Daniel; Zanotti, Sergio; Taiberg, Leo;
Gurka, David; Kumar, Aseem; Cheang, Mary

Critical Care Medicine. 34(6):1589-1596, June 2006.
DOI: 10.1097/01.CCM.0000217961.75225.E9

& Wolters Kluwer

Health

Ovid

Figure 1. Cumulative effective antimicrobial initiation
following onset of septic shock-associated hypotension
and associated survival. The x-axis represents time (hrs)
following first documentation of septic shock-associated
hypotension. Black bars represent the fraction of
patients surviving to hospital discharge for effective
therapy initiated within the given time interval. The gray
bars represent the cumulative fraction of patients having
received effective antimicrobials at any given time point.




Sepsis deaths
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Septic Shock of Early or Late Onset”
Does it Matter?
Oscar Nowsmaw-Marchane, MID): Carfos B A Orellona- frmenez, MI3:

[ [ ]
Dianiel De Backer, M), PRI) Christien Mafor, M), PRI, MSciBiostar: and
I I Joan-Louis Vencent, MDD, PRI, FCCP
L] goudy obfecsces: To determin posble dfferences m morbadey and moraiy beewsen carly and

Late omsct of sepeic shock i ICU petiomts.
Desdzr: Systemark: data collection.
Sersing: Thirey-ome—bed, mbed, medicosurgieal FCU 1n & umtversiy hosphal
Pattenrs: ATl 63 pattomts who scquired sepelc shock after sdmiston i the 1CU between Felbruany

Mearuremenes avd resules: Fory-ome of the 03 ted with sepuic shock w1r.'h!- _4 h
of admisskm o dhe PCU Imﬂ-mﬂum\li‘\kl ﬂm o-d:n 21 pattents I?mmd
:-2,1 h afier MU admassion (ate septie shock |1 ss]. E:Ir:w:- 'pm.ll'nu'hn a secomd optsod
ts i dhe 55 proup, and umummnﬁ T pan,
a dhird cpasode of septie shock. ! e xurhm_ er uu Ti iacute physialogy a
chroste health evaluation) 11 (mean = SI3, vn :ou 20 = 0 p = 0.002) and sequestial organ

L L L
. Eailure sssessment (SOFA) scores (11 =3 vs 7 = 3, p < 00011 on KU admission, and a higher
Blond lactste romecentmion st the mmsot of shock [median 3,70 Mg micrquarle range, 2.6 i
0.0 mik mediamn, 2.0 mi [mterquarle rampe, 1.5 w0 40 mEgL], 0] than paticnes
\ﬂlhlﬂllmrmr the mnu?:urmp‘}e ook (medisn, 42I||mu$2|n£1|c rampe, 21 4o 97 h]
s median, !llhfmn'nllnn"‘- -go a2 w241 bl p = 0038} and the lengeh of 1CU seay after the

ent 1m the 1 11 T

onset off imedian, 73 b [meergueride rampe, 38 o 203 h] w median, 321 b
[merguard n-ge mquuhlp D018, wudmnnm-pnamuwnmuummumunuh
L55. The 10U monality rabe was 063% (20 pattents) m the 1255 proup, and 85% (21 patients) m the

155 prowp fp = 00710 AL the onset of the Brst episode of shock, pasenes nmh ¥55 had higher
SOFA mores (1143 w8 = 2, p = 0, Tower pi {7.24 = 0,13 . T =iz p = ot], amd
werp treated w 1sc: of dopamme (medisn, 20 i [imterguanile range, 14 &0 20
pakpmin] v -m-hL 12 ppkpimin |mierquardle mp‘r‘:wt to 20 ppkpmm], p = 0025 than
patienes with 155,

Comclustone: Sepeic shock 1s more sevore when of carly onsed, as reflected by mors severe ongan
dvsfmcuon, preater lnceic acidosts, amnd or memopressar requirements ¥ ct the outcome 1s

boner, as ected by & shorser ﬁll)!klll the shock shorser I('\. stay, amd shghely
0 0 0 bomcr morslity raies. These tilfer ‘may ImBtenco chmtcal rials of therupodiic sgeats for

. sepsts, amd should be taken meo aceou o e smalyring the reswhs.
o o o (CHEST 2064 120:173-175)

By words: bloe] bectat, lergth of stay, e Gl

. APACEIK = moe plisiclogy

AbEerviation akhs cbustion, ES5 = rrdy mptic shock, L5S = lin
meptic shock, SOFA = moueneal Fatkan:

§ pi shock 5 2 omman dissse growss smosg  tantly, the presence of shock tedependently pradies
. patsents and romamns 8 major cause of  morality above that expected fram sepsts sane.? and
ot vl momality warkdwide.! 3 Indeed, the  Zrapsd ddestfcation and cffective, carly Interven-

pattents with sepdc shock has changed
advances n smportive therapy.? Tmpor-

CHEST/ eSS ALY, 2004 173

Dawrlaaded from chesfourral chestues.org By guest on Jenuary 12, 2012
€ 2004 American College of Chest Fhysic

Conclusions: Septic shock is more severe when of early onset, as reflected by more severe organ
dvsfunction, greater lactic acidosis, and higher vasopressor requirements, vet the outcome is
better, as reflected byv a shorter duration of the shock episode, shorter 1IC U stay, and slightly
lower mortality rates. These differences may influence clinical trials of therapeutic agents for
sepsis, and should be taken into account when analvzing the results.

(CHEST 2004; 126:173-178)



When to escalate care?
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Surviving Sepsis 2012:
Corroborating Evidence

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis

and Septic Shock: 2012

R Phllip Dellinger, MDD Miichell M. Levy, MI¥: Andrew Rhodes, MB B5% Djillali Annane, MDY
Herwig Gerbach, M, PRIV Steven M_ Opal, MDD Jonathan £ Sevransky, MIF: Charles L Sprang, MD¥:
Ivor 5. Donglas, MD% Roman keschke, MD™; Tiffany M. Osborm, MD, MPH®'; Mark E Nonnally, MD™
Sean R Townsend, MD' Konrad Rainhart, MDY Rath M. Kleinpall, PhD, RN-CS%

Deerek C. ANgus, MD, MPH'; Clifford 5. Demtschman, M, MS™: Flavia & Machad, MD, PRD'
Gordon D Rubenfeld, MD®: Staven A Webb, MB BS, PhD™: Richard | Beala, ME BS™;

Jean-Londs Vincent, MD, PRD; Rl Morenao, MD, PhI¥; and the Surviving Sepsis Campaign

anidelines Committes induding the Pediatric Subgroup™
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SURVIVING SEPSIS CAMPAIGN BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:

1) Measure lactate level

2) Obtain blood cultures prior to administration of antibiotics

3) Administer broad spectrum antibiotics

4) Administer 30 mL/kg crystalloid for hypotension or lactate =4mmal/lL

TO BE COMPLETED WITHIN 6 HOURS:
5) Apply vasopressors (for hypotension that does not respond to inttial fluid resuscitation)
fo maintain a mean arterial pressure (MAP) 2 65 mm Hg
6) In the event of persistent arterial hypotension despite volume resuscitation (septic
shock) or initial lactate =4 mmol/L (36 mg/dL):
- Measure central venous pressure (CVP)*
- Measure central venous oxygen saturation (Scvay)*
7) Remeasure lactate if initial lactate was elevated™

*Targets for quantitative resuscitation included in the guidelines are CVP of 28 mm Hg,
Scvo, of 270%, and normalization of lactate.

(Crit Care Med 2013; 41:580—-837)
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Corroborating Evidence 2

=] N=4,329 patients

Multicenter Implementation of a Severe Sepsis
and Septic Shock Treatment Bundle

Russell R Miller 1" Li Dong?, Nancy C. Nelson?, Samuel M Brown'Z, Kathryn G. Kuttler’™% Daniel R Probst?, A
Todd L. Aller?, and Tery P. Clemmer'?; for the Intermountain Healtheare intensive Medicine Clinical Program ]ﬂ

"Dinvisian of Pulmonary and Crifcal Cam Medidne, Intermountain Heslthcar, Musay, Utsh; Division of Respiratory, Crifcal Cas, and
Occupational Puimanary Medicine, University of Utsh Schaool of Medicine, Sa i Lake Gy, Utsh; Vinbermountain He alfhcare, Salt Lake City,

=
L=

Litsh; and *Homer Wamer Center for Informatics Ressanch, bunory, Utsh ?tl e
a5 &

Rotiorole: Severe sep s andseptic shock are leading @uses ofinten.
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" - o Scientific Knowledge on the Subject HI-':I

Ol T the effect on y of with a se- Severe sepais and septic shock are canses of in- ﬁ 50
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From: Mortality Related to Severe Sepsis and Septic Shock Among Critically Ill Patients in Australia
and New Zealand, 2000-2012

JAMA. 2014;():. doi:10.1001/jama.2014.2637 4o
Mortality Related to Severe Sepsis and Septic Shock Among A

Critically 11l Patients in Australia and New Zealand. 2000-2012

== In critically ill patients in Australia and New Zealand with severe sepsis with
= and without shock, there was a decrease in mortality from 2000 to 2012.

== These findings were accompanied by changes in the patterns of discharge to

RESINTS |

== home, rehabilitation, and other hospitals.

ot ciffar all cther dagnoses
[ou.nsa [S5%.0). 054055 vs 054 1955 CL. 054084k F - 37 Tha-anmul incoass in

JE—— Mo, of patients 2708 3783 4668 5221 6375 6987 7627 85X% 8797 10277 11367 12213 12512
l-‘|‘ othar dagnosaes {OR. 1.03 [35% 0. m.ﬂﬂnmrmalm m
Comvarsaty.

l other diagnoses: (OR, LDS [35%.C1,

T e Mean Annual Mortality in Patients With Severe Sepsis

[ Pe————

CIDMCLLISIONS AMD RELEVARCE Mo

e T Error bars indicate 95% CI.

g
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= N=101,064 patients

=== Copyright © 2014 American Medical Association.
e T All rights reserved.
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Declining Case Fatality Rates for Severe Sepsis
Good Data Bring Good News With Ambiguous Implications
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‘..compelling evidence...
about changes in severe
sepsis mortality.”

“Critical care is improving
for patients with severe
sepsis and throughout the
ICU.”

s Colpbow ptian with Sa LWL

Institute
Hoalthesre.

Improvement




Protocolized Care for Early Septic
Shock (ProCESS) trial

|| | N=1,341 patients

A BRandomized Trial of Protocol-Based Care
for Early Septic Shock

The ProCESS breestigators™

Protocol-based EGDT ——— Protocol-based Usual care

ABSTRACT standard therapy
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A Cumulative In-Hospital Mortality to 60 Days
50

mm

METHODS
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ProCESS Trial
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|| EDITORIAL ”

The ProCESS Trial — A New Era of Sepsis Management

Craig M. Lilly. MO
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... identifies early recognition
of sepsis, early administration
of antibiotics, early adequate
volume resuscitation, and
clinical assessment of the
adequacy of circulation as the
elements we should focus on
to save lives.
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TOP TIPS & RESULTS TO DATE




Safety Briefings




*Interrupt if necessary
*Experiential learning
*Improved communication
*Competing demands
*Multidisciplinary
*Checklists
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Rapid Response Teams

*ANP’s / Outreach
*Provide technical
expertise

*ABC’s
*Everybody departs
*Dual response
*Learning opportunity

Institute for
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*Everyone’s job
*Hold people to account
*Sepsis terminology

X *Wording of screening tool
\ . . for Excellence g *Prompt stickers
*Common order sets

Institute for
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Further Tips

*Brightly coloured paper for screening tool draws
attention

*Simplify the screening tool

*Screening tool in blood culture bags to connect
essential elements of the process

*Target doctors through induction

& - Institute
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Critical Care Feedback

*Presents both positive and negative feedback in an
objective, constructive manner

*Acts as an educational tool in its own right

*Allows for a conversation between improvement team and
care givers

*Makes sepsis ‘personal’
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NHS
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Education
for
Scotland

National Early Warning Score
and Sepsis Screening Tool

TISH
PATIENT
SAFETY

PROGRAMME
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Results
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Royal Alexandra Hospital ED Level
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Royal Alexandra Hospital

NHS Greater Glasgow and Clyde
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NHS Scotland
% antibiotics < 1 hour - acute
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NHS Scotland

% delivery of Sepsis Six < 1 hour
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Surviving Sepsis Caveat

“Although this document is static, the optimum
treatment of severe sepsis and septic shock is a dynamic
and evolving process.”

“New interventions will be proven and established
interventions may need modification.”

eleepty
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(Crit Care Med 2013; 41:580—-637)



In Summary

*Sepsis is a Medical Emergency

*Awareness, Screening, Recognition and
Prompt Treatment is the Key to Reliable
Rescue
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Any Questions & Discussion?



