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Program Objectives

1. Define sepsis across the continuum

2. Understand your role, as a progressive/critical care
nurse, in the recognition and managemeant of sepsis

3. Describe at least 3 interventions included in the
Surviving Sepsis Campaign Resuscitation Bundle

4. List additional resources for improving sepsis
recognition and management at your organization

THE SEPSIS CONTINUUM
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Brief History of Theory of Sepsis

{460-370 B.C.) Hippocrates firstintroduced thewaord “sepsis”

é "
{1818-1865) Ignaz Semmelweis was the first researcher who developed a modern view of
sepsis — studied the OB population in search of ways to impact "puerperal fever”, 3
bacterial infection during childbirth . He adwocated for the use of gdoves and hand
hygiene. He died of 3 septicwaoundinfection.

.

microbes could be causing disease and researched sterilization

E : {1822-1895) Louis Pasteur discovered that tiny singe cell organisms cause putrefaction —

(=
- decay or rotting. He called them bacteria/microbes and corvectly deducted that these
¥

e

the patient appears to die from the body’s response to infection rather than from it
iinfection itself1", probably the most influential physician in the English-speaking world,
wrote this quotes in his farmous textbook, The Evolution of Modern Medicine.

(1904) Sir william Dsler - “Huranity has but three great enemies: fever, famine and war,
? of these by far the greatest, by far the most terrible, is fever. except on a few occasions,
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1. Inection The Sepsis Continuum
l\i\\b&i Downward Spiral of Sepsis
i'l

3. Metabolic Dysregulation

7. Worsening Severe Sepsis
o] 5. Tissue (Multiple Organ Dysfunction)
Hypoxia

: T (&
2. Systemic Response /
SIRS 3N
_ / 9. Ultimate
DEATH
. —
rdl
4. Endothelial Injury, e L p
Microvascular Disruption ;
8. Septic Shock

6. Sevare Sepsis  (Loss of vascular tone
(Organ Dysfunction) and profound

imbalance of oxygen
delivery and use)

Systemic Inflammatory Response
Syndrome (SIRS)

= Aclinical response arising from a non-specific insult
resulting in 2 2 of the following:

—Temperature > 38°Cor < 36°C
—HR > 80/min

—RR > 20/min

—WEBC > 12 or < 4 or Bands >10%
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What is Sepsis?

* Persistent SIRS caused by an infection {suspected or
confirmed)

Bacteria

INFECTION

Fungus

Parasite

A DV ARk

Organ Dysfunction as a Marker of Severe Sepsis

bowel CNS &
autonomic

P Neurological:

Hepatic/Metaholic: i,
Bilirubin > 2 g A Acute Wental Siatus Cranges
ASTALT =90 ’ haart suck as: lethargy, agitation,
Lactate s 2.0 — confusion, delicimm

Cardiovascular:
$BP< 90,

[
L MAP <70,

Hematologic:

Platelet Count < 100K
HR-1.5 : . SBP & > d0mmitg
aPTT =60 sec > systom

infammatory q J

BATOMIEG Renal:

endothel B

Creatinine > Z.00r
Respiratory: 0.5 from baseline,
1.0, <0.5m i kg hr=-2 hrs,

Pa02/FQ2 - 300, SpO2 < 92%,
“PEOZ by = TLNC <750Rt L 2Akes

Organ Systems Involved in Sepsis
\sel+— 9-71% CNS

25-50% Lung -
40-100% Liver g
30-70% Kidneys y -

V7
et

il
50% Critical illness ~ |\’

myopathy

Jw—— 40-80% Circulation
10-40% Heart

W\~ 25% Gastrointestinal
fio-tract

16-38% Disseminated
intravascular coagulatiol

70% Critical illness

polyneuropathy .7
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Septic Shock

* Sepsis induced acute circulatory failure, resulting in
persistent hypotension — despite adequate fluid
resuscitation

v'SBP <80 mmHg

v MAP <70 mmHg
v Decrease in SEP > 40 mmHg
¥Lactatez 4.0*

Sunviking Sepsis Campaign: 2012 tntemationel Guidelines
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Sepsis Pathophysiology:
Extremely Simplified

. Exaggerated Inflammationy
. Excess Coagulation
. Impaired Fibrinobysis

Cytokine Release
[

ammanory M ditors

B TNF, IL-1, IL-6 —)
s e Giobal Tresna Fyporia,
| Endothelial Damage | — MODS, Eventual Death
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Summary: The Sepsis Continuum

Bady Temperature; miﬁ:“"“
+ Trauma " =
~ Maignancises. * Appendicls Eré;\fule Refractory
+ Thromboembelic diseases * BumInjuries Hypotension
+ Pancreatits + Pneumaniis Dysfunction
+ AdverseDrug Reactions + Truma
+ Recent Surgery + Recent Surgery
« Treamentof 4 ICP + Leukemia
* latrogenic Manipulations Heoplastc Desases

. SEVERE
Infection ' SEPSIS SEPSIS
Tachypnea: Tachycardia:

+ Metabolic Acidosis Hypowolemia
« Respiratory Insufficiency + RecentSumeryTrauma
+ Renal Faiure + Puimanary Emboism

Stress + Hyporema
+ Anisty + InatoplcAgent
+ Trauma *  HighCandiac Filling . X
+ PhysiologicalExercise Pressure F Adapted from Viandijck, 2006

The Valie of Sepsis Definitions in Daily 1CU Practice
BEST
HOSPTALS
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Why Focus on the Basics?

* Sepsis Knowledge Survey

Farticipant Detail 2011 2013
Total # of Participants 947 493
Mursing Participants 673 404
% MNursing 71.1% 51.9%
SIRS Recognition 2011 2013
SIRS: Temp <30 83.1% 86.4%
SIRS: PaCOz <32 79.0% 81.59%
SIRS: WERBC <4 80.2% 83.3%
5IRS: Bands >10% 80.3% 81.7%

March 6, 2014

Why Focus on the Basics?

s Sepsis Knowledge Survey

Sepsis Recognition

Cellulitis+ Temp 35.7, RR 22, WBC 11.8 2011 2013
Sepsis 58.2% b1.6%
Severe Sepsis Recognition

Cystitis+ T 38.4, HR 125, BP 85/40, RR 32, Low UO 2011 2013
Sepsis 11.0% 11.1%
Severe Sepsis 87.4% 88.4%

~ Crude Number of
Systemic inflammatory \
response syndrome \ mortality doaths annually
(=2 of the following) A
Temperature, >38°C or <36°C /' gooye ~% 0000
Pulsa, >30/min shock
Respirstions, >20/min (savere sopsis plus \
refractory hypotension
White cells, »12,000 \
or <4000/mm3 or 200000 comne
>10% band forms
20% 60,000
Severe sepsis
(s0psis phus organ failure) \
,000 cases A
15% 60,000
Sepsis
{systomic inflammatary response syndrome
plus avidence of intection)
400,000 cases
\ Total:
‘ B 210,000
BEST artis, Mg, Eaton, et ol The epliemiology of sepsis in the US jrom 1979 — 2000, NEAVT (2003]
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Severe Sepsis Mortality Rate

March 6, 2014

49.1%

0.6
0.5

0.4

03
19.4%

18.4%
0.2 :

0.1

0.0
FY0S FY06 FY07 FY08 FYD9 FY10 Fyil Fy12 FY13

Organ Dysfunction and Mortality

* The most common organs that fail are those in the
cardiovascular and pulmonary systems

* Mortality rates significantly increase as more
organs are involved:
— 1 organdysfunction~ 21% mortality
— 2 organdysfunctions~ 44% mortality
— 3 organdysfunctions~ 65% mortality

— 4 organdysfunctions~ 76% mortality

The Number of Dysfunctional Crgans Impacts Mortality
80.0%
s Mortality (%) —=—Ocourrence (%)
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0% One Two Three Four
Mortality (%) 21.2% 44.3% 64.5% 76.2%
‘Ocourrence (%) 73.6% 20.7% 4.7% 1.0%

¥ Angus, DC Linde-Irwbe, W Ldcker i, eral (2002} Epdemiology of severs sepsis i the Uned Sigies: Analysis of modence,
tcame, and assocaied costs of care. Cnucal Care Medsane, 29 1505 - 1330
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What is Your Role?

1) Recognize Subtle Changes
v’ Be vigilant at ail times for early signs of sepsis
v Infection? SIRS? Acute Organ Dysfunction?
2) Anticipate Interventions
¥ Blood Cultures, Lactate, IV Access, Antibiotics, Fluids

3) Communicate Concerns

¥’ Package your message using ISBARR
4) Treat Sepsis with the same sense of urgency as a
Stroke or MI.

THE UNIVERSITY OF KANSAS HOSPITAL

[Top 20 Discharge Physidan Specialtiesfor Discharge APR-DRG:

720 SEPTICEMIA & DISSEMINFECT w Generd Internal Med &l Pulmoniary/Crit Care
Mar 2012 through Feb 2013
0% 2an 0 TE Wl Irternd Med Herne/One wd Family Fractice

Sepsis is not just an ICU Problem!

Keep in Mind: Every patientis at risk of
infection and developing sepsis

1 Orthopedic Surg 1 OtolaryryHesdaneck

LSNEWwS THE UNIVERSITY OF KANSAS HOSPITAI P

A Note about Severe Sepsis

* The patient with severe sepsisis
already quiteill, but can still look okay
due to the body’s amazing capacity to
compensate for failing systems.

(C) GKCC AACN. Do not re-produce
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What is Your Role?

Maintain an Index of Suspicion
s Subtle changes may indicate systemic compensatory
mechanisms
— Heart Rate (Tachycardia)
— Respiratory Rate(Tachypnea)

» [arly indicators of patient deterioration
— Increasing oxygen needs
— Altered Mental Status {Confusion, Lethargy, Agitation)

March 6, 2014

Understanding Risk Factors

* Recent surgery or trauma
* Indwelling medical device
* Elderly or very young

* Immunocompromised

* Recent hospitalization

* Currently receiving antibiotics or recent
history of infection

Diagnostic Challenges of Early Recognition

1. There is NO sepsis-specific diagnostic marker

2. SIRS — NOT specific to infection

3. Confirming an infection diagnosis relies on Lab/
Radiographic systems with slow turn around time

4. Strong compensatory mechanisms result incryptic shock
{elevated lactate with normal vital signs)

5. Clinical symptoms frequently manifest in the absence of a
positive culture

THESE BARRIERS AND OTHERS CONTRIBUTETO A
DELAYED SEPSIS DIAGNOSIS AND ANTIBIOTIC THERAPY

(C) GKCC AACN. Do not re-produce
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What is Your Role?

Maintain an Index of Suspicion

Think Sepsis until proven otherwise

March 6, 2014

Normalization of Risk:
Migration of Safety Boundaries

4  AcciDEnT
E Drivin,
= Driving 20 thg The
g 80, the ALl posted
(] i N ”"IEgaI = Perceived
= lllegal - ” speed e
g nermal .
S illegal” limitis 60
= for almost
= mph
T all of us

Individual Benefit

[

Normalization of Risk:
Migration of Safety Boundaries

b PREVENTABLE HARM
5BP> 70 SBP > 80 SBP > 90 iy
BEST Performance
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* Varying thresholds of acuity can contribute to
— Delaysin timeliness of diagnosis
— Delaysin RRT activation

Transfers, or Direct admit

deterioration {post-op sepsis)

— Ultimatelytreatment delayed orinadequate

March 6, 2014

Real Life Examples of Normalization

— Patient placement considerations whetherfrom ED, RRT,

— Expected physiclogical signs and symptoms can mask

Questions About Sepsis Definitions?

nent

VIVING SEPSIS CAMPAIGN

GUIDELINES

THE UNIVERSITY OF KANS
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Severe Sepsis

infection

s Early recognition is KEY to preventing a patient’s
progression through the continuum

March 6, 2014

* The most feared and most severe conseguence of

Eventua|Death

Multiple Crgan
Sepsis [SIRS Dysfunctianand
Infectian)

Surviving Sepsis Campaign

= SSC Goals

— Improve diagnosis and treatment of sepsis
— Develop evidence-based guidelines for sepsis

* Resuscitation Bundle
— Early Recognition

=
-

— Early Antibiotics and Cultures \‘.\g"ﬂ.ﬁ-’ Surviving
_ . > / Sepsis
Early Goal Directed Therapy Smpaign

Early Goal Directed Therapy (EGDT}

* EGDT Reduces Mortality by 16%
— Control Group: 46% Mortality
— EGDT Group: 30% Mortality

REATMENT OF SEVERE SEPSIS
CK

wsiuen, 8.5,
Toummres,
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Basic Sepsis Management

* Sepsis Presentation

— Suspicion of infection and at least 2 5IRS criteria

* Goal

— Prevent Evolution to Severe Sepsis

* Treatment

¥ Assess serum lactate

¥ Obtain appropriate cultures
v Assess for acute organ dysfunction
¥  Administer broad spectrum antibiotics within 1 hour

B i

A Bit About Lactate ...

* An end-product of anaerobic cellular metabolism

* May indicate global tissue hypoxia —even in the
presence of normal vital signs {Cryptic Shock)

* lactateis a lagging indicator and must be evaluated
over time

* Insepsis, early lactate clearance is associated with
resolved global tissue hypoxia and decreased mortality

An Elevated Lactate Doesn’t Always Mean Sepsis

* Inthe presence of an elevated lactate,
consider additional indicators of 3, Lven Lo posnse
—

4 . . Ghucose
acidosis {gap, base deficit, decreased 9’ B

- CE[;%:.:D)“G.ESJE ®
bicarbonate) i tens g &

ConGenTAL DSOADERS

Sff Trwme perciney

@ ?.Jv\ E‘@"Wﬂ\m

Asueronc vemsous @)

* Additional causes of elevated lactate
v Hypoxia (Anemia, Pulmonary Hypozia)
v Hypoperfusion (Cardiac Arrest, Shock)
v Drugs/Toxins

o
~ Toxca piusercrs

e Malignancy — 500

¥ Seizures :xm:;mmnm:zav INALKALOSS
EPSS

< HIV

(C) GKCC AACN. Do not re-produce
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Identify and Eliminate the Source:
Appropriate Cultures and Antibiotic Therapy

* Goal: Broad Spectrum IV Antibiotics within 1 hour
v Ideally administered withinfirst hour of recognition
¥ Each hour delayresultsin anincrease in mortality

* Cultures should be obtained 1%, but do NOT delay
antibiotic administration

¥ Sterilization of blocd cultures can occur within g
a few hoursfollowingthe first antibioticdose % Sy

March 6, 2014

Common Sites of Infection

45 1a7’

% of Patients with Sepsis
N
“w

Timely antibiotic administration is directly
linked to sepsis survivability

Mortality Increase with Delay in Antibiotics

0dds s ol Desth log]

Frow Kunmar A ol 2005,

THE UNIVERSITY Ol
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Broad Spectrum Antibiotics

« Which antibiotic should | administer first?

1. Zosyn or Cefepime
+  Gram negative coverage, including Pseudomonas

Gram positive coverage, except for MR Staph

2. Vancomytin
Gram positive, including MRSA

3. Levaquin or Tobramycin
Used in combination with Zosyn or Cefepime for double
coverage for Pseudomonas
Additional Pseudomonas coverage provided: -~
—  Tobramycin™z0% E ;g ]
—  Lewaquin™~s% i

Severe Sepsis/Septic Shock Management

* All basic sepsis interventions apply
¥ Assess serum lactate and otheracute organ dysfunction

¥ Obtain appropriate cultures
¥ Administer broad spectrum antibiotics within 1 hour

* Additional interventions include
¥  Evaluateand Resuscitate Tissue Perfusion

¥ Support Underlying Organ Railure

Deliver an initial fluid bolus of at least 1 Liter to
achieve a minimum of 30mL/kg over 1 hour or less

Fluid Resuscitation

+ Initig! IV Fluid resuscitation is key to preventing the
progression of sepsis
— Administer a 30mL/kg bolus
— Notthe same as setting the pump at 999mL/hr

* Who needs a Fluid Bolus?
— Patient may be normotensive

+ Did your patient respond to fluids?
— Reassess!
— Reassess Lactate!
— Reassess Blood Pressure!

(C) GKCC AACN. Do not re-produce

without express permission. 14
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Early Goal Directed Therapy

s EGDTis indicated in the event of persistent sepsis-
induced hypoperfusion

— Hypotension: SBP <90, MAP <70, \.SBP >40
—Tissue Hypoxia: Lactatez 4

s Goal: CVvP3-12
* Goal: MAP > 650rSBP =50
* Goal: 5,0, >70%

March 6, 2014

EGDT Goals to Be Met Within 6 Hours
* Optimize Preload: Maintain CVP 8 — 12

¥ Insert a central line with oximetry capabilities

¥ Incremental fluid bolusesshould continue as longas the
patient continues to improve hemodynamically

* Optimize Perfusion: Maintain MAP > 65, SBP >80
¥ Considervasopressors if not responsive to fluids
¥ Norepinephrine (Levophed)—1**choice for vasopressor
therapy

* Optimize Oxygen Delivery: Maintain Scv02 >70%

5=

Adjunctive Therapies

* Protective Lung Strategies

¥ Maintain Plateau Pressure < 30 cmH,0 for ventilated
patients

* Glycemic Control
v Glycemic Control per Protocol
* Low - Dose Steroids

¥ [f vasopressor dependent and baseline cortisol <25

(C) GKCC AACN. Do not re-produce
without express permission.
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Management Summary

* Recognize Sepsis Early

¥ Screen Often — at least every 12 hours

¥ Assess Acute Organ Dysfunction
v Assess Serum Lactate

* Ildentify and Eliminate the Source
¥ Obtain Appropriate Cultures

¥ Administer Antibiatics within 3 hour

* Fluid Resuscitate and Evaluate Response
* Implement EGDT When Indicated

Y CVPE-12

¥ MAP > 65, 5BP > 90

¥ 5,0, >70%
PEST

Questions About Sepsis
Management?

A FEW TOOLS TO CONSIDER

THE UNIVERSITY OF KANS
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1. The Lippi provides guk

Lippincott b Sepsis
Procedure ’ a‘thwa

Tools To Support Evidence Based Care

4. The sepm

2. Mg o euct segm ¢ eering 443 min o cveny 12 houre
2. I pmtient haz a positie sc roen, the apAre priate sepi potocol & implementad and theappre priate phsican & notifi

gtk patint

5. Metrics are manitored 1 an ongo ing Eas e
BEST

severity of semE

5. The sepsi ¢ heckit provbles concurrent reciew of sepsi management
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Baseline {Old Tool)

Sepsis Screening Tool

[What SIRS Criteria Does Pabient Have?)

How does it work?

+ 344 charts reviewed, documentation
occurred 77% of the time

+ |f documented, accurate 59% of the time

Sepsis Screening Tool

10/2/13 (New Tool}

Sepsis Screening complete

.f_. Selection Form

Pasitive Sepsis Screening
Megative Sepsis Screening

Accept I Cancel

MNOTE: Actual screening tool, not
part of medical record

Sepsis Screening Tool

Skin/musculoskeletal
B Sty et ietion  Saerasad i s ot e

Sepsis Screening Tool

Dows your patient have any risk factors, signs ar symptams of infection?

PR
e e e

a n«m;_mwm.m Trocain (e sl

b e iy s i i

. odor

5 Abdominal infection — pain, guarding, nausea, vomiting, a
tenderness,

O cheatindacion = copah hortmmsa ofbraeih, preeronte/

AND

POSITIVE SCREEN: Risk factors, signs or symptoms of infection
Wi 2 o move. Yeliow Criteria

D Racently or currently recaving antibiotics for 8
confirmed/documented infection

Does your patient have 2 or more Yellow Criteria? OR__ Does your patienthave 1 or mare Red Critesia?
58

Wegathee Scieen: Fosiive Sereen:
No signs. symptcms or risk factors + implement ED Sepsis Pretccl or
identified above and no qualifying 8485 o Emergent Stuations Protocel
organ Gysfunction presant Moty Bhysician within 50 Minutes
" Look for other causes of deterioration
< Russsass every 13 hours and PR as | < Aniicpate Sapsis/Savere Sapsis Groer
condition warrants

BEST
HOSPTALS
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Sepsis Screening Tool— Long Term

March 6, 2014

» Best Practice Alert: [

— Making Screening e

Even Easier

— ComingSoon {2014} | T

o s miammtion
P ———
Puse: 3 ®
[fomp.  mrpase wewos
[rempsec: Tmpania
feese:

b e (am

fueighe 180 gee.647 )

Lant WG 13 em oI

Fiesied st Thab B T
ca [T ewp—

Badge Buddies

s Just-in-time references
* Distribute to all employees

Protocols

s With a positive sepsis screen, implement the
appropriate adult sepsis protocol
1. Inpatient: Emergent Situations
2. ED: Suspected Sepsis
3. ED Pharmacy: ED Sepsis

% Obtain cultures
# Obtain a lactate
» Anticipate further orders

THE UNIVERSITY OF KANS

(C) GKCC AACN. Do not re-produce
without express permission.

18



2014 Visions Symposium: Step Forward March 6, 2014

Protocols

Point of Care Lactate

* Immediate results
* Available in the ED and RRT

Communicating a Positive Screen

s Papertool as a reference to
package your conversation
using ISBARR format

* Smart Text coming soon

— Template for documentation
of your notification

THE UNIVERSITY O
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Order Sets

ORDER SET TTLE
ADULT SEPSIS | SEVERE SEPSIS

. ik T Sevsen e St Shock - Eady Gl i Therpy s st
- SEP3: S » bncwntrpeced cien

SEVERE SEPSIS: Sepe syt ot st < ot bepetiion
L . .
<SEPTYC SHOOK: Sepuisinduned bypctesion pesistin dspt st Bod esmciation
ypesio: SBP 0 mes o AP o1 ey o decvan i SEP 40

Sopn e Sk 22

Sapeis (o Pty
OROERSETTITLE
ADULT EGDT SEVERE SEPSIS | SEPTIC SHOCK - EARLY GOAL DIRECTED THERAPY

1 This oo se i agproptite for sk patents with SEPTIC SHOCK oe SEVERE SEPSIS requiing EGDT. FEGOT notindicated, lease usk the Adlt Sepeis | Sevee Sepsis ondersel.
- SEPSIS: SIRS + kngwn o suspected infection
- SEVERE SEPSIS: Sepsis phs sepsis i dyshuncion o1 s

< SEPTIC SHOCK: Sapsis-induced bypoteasion persising despite adequate fid resuscitation
GO Indiasion: Severe Sepss and ctae >= { ol o refractory hypcsensicn aher 8 30 Lk fuid ol [Sepsic Shock.
- Hiypotession: S5P <3 memtg or MAP <71 mmély or decrease in SBP »40 mmHy

Checklist

* Not a part of the medical record

Additional Considerations for Progressive
Care and Critical Care Nurses

* Infection Prevention Practices
— Education

— Accountability

* Hand Hygiene

* Standard Precautions

* Transmission Based Precautions

THE UNIVERSITY OF
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Additional Considerations for Progressive
Care and Critical Care Nurses

* Device Associated Infection Prevention
— VAP Bundle
— Catheter Removal Protocols

— Central Line Insertion and Management Bundle

* Preventing Surgical Site Infections

Additional Considerations

* Toolkits/Websites
— Midwest Critical Care Collaborative, www. mwcritcare.org/
— Surviving Sepsis Campaign, www.survivingse psis.org
— Sepsis Alliance, www.sepsisalliance.org
— AHRQ Innovation Exchange, www.in novations.ahrq. gov

|

s Interactive Sepsis Education
— Septris, www. med.stanford.edu/septris X @

Additional Considerations

* Celebrate World Sepsis Day

— September 13

* Adult Learning Theory...Make it Memarable!
— It's Sepsisand You Know [t
— Bundle, Bundle, Bundle

“THE UNIVERSITY O |
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NEWS (TEM: AVERAGE EMERGENCY ROOM WAT NEARS ONE HOUR. CDC SAYS.

YOUR CASE 15
au D.

March 6, 2014
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