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Why Sepsis Matters?

THE #1 COST OF HOSPITALIZATION IN THE US

IN US HOSPI

CMS Sepsis Readmission Rates (% of hospital readmissions)
Sepss
Heart Failure
Pneumonia _

Heart Attack Source: Mayr,etal. JAMA 2017 ¥ KaiSER PERMANENTE

How to Define SEPSIS

Every Minute Matters...
Sepsis Progression

* Systemic Inflammatory * Suspected * Sepsis with
Response Syndrome. infection + Acute Organ
(SIRS) - > 2 of the 2SIRS criteria Dysfunction
following:

+ Tomp>383°Cor < 36°C
>1009 or <96.8

* Heart rate > 90 bpm

+ Respiratory rate > 20 bpm

* WBC>12.000,
<40000r
bands > 10%

Severe
Sepsis

Sepsis

* Serum lactate >=4 mmol/L
* Hypotension: SBP < 90 or MAP< 65

Infection

Here s whatyou cando.

Recognize = Notify > Start Bundle




How CMS defines Sepsis?

Sepsis in the United States
Systemic inflammatory Conge
iy mortality  deaths annually
(2 of the following]
45% 90,000
Temperature, >38.3 Cor <36C |/ gune
Pulse, >00/min shock
Respirations, >20/min
White cells, >12,000
or <4000/mm? or
~10% band forms
20% 60,000
Severe sepsis
sapsi plus organ tilure)
300,000 cases
15% 60,000
Sepais
tayatomic iniammatary respo
plus evidence of inte
400,000 cases
Total:
210,000
966 - N Engl ] Med, Vo 147, No. 13 - Scptember 26,2002 - woww neim g
KATSER PERMANENTE.
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Early Goal-Directed Therapy in the Treatment of Severe S

and Septic Shock
eoverere ;501 ProCESS
ProMISE
O “usual” care ARISE

3 Recent Large Randomized Control Trials:

Although advanced severe sepsis therapies (such as central line
placement, SVO2 goals, etc) did not show improved outcomes, all
dard therapies

were rand | after early r ition and st
including antibiotics and fluid resuscitation.

orfh KRR PERMANENTE.

on fiealth plan, In

Early Recognition

SEPSIS

Save Lives
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Sepsis Early Recognition

What is SIRS?
Systemic Infl ory Response Syndrome
Sepsis: known/suspected infection with 2 or more of the following:
. Temp < 96.8°F (36°C) or > 100.9°F (38.3°C)
2 Heart rate > 90
3 Respiratory rate > 20
2 Heart rate > 90
. WBC > 12,000/mm?, < 4,000/mm?, or > 10% bands

Corfh KARER PERMANENTE

oundation Health

Sepsis Evaluation & Treatment

What is SOFA score?
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Acute Organ Dysfunction
SOFA ( ial Organ Failure ) score:

Any reading of systolic BP < 90, MAP < 65, or SBP decrease of more than 40
mm Hg from the last previously recorded systolic BP considered normal
Creatinine > 2.0, or urine output < 0.5 mL/kg/hour for 2 hours (new)
Bilirubin > 2 mg/dL

Altered mental status

Platelet count < 100,000

INR > 1.5 or aPTT > 60 sec (not on anticoagulation and new)

Lactate > 2 mmol/L

Pulmonary dysfunction as evidenced by need for BiPap or ETT

11 | ConfliRaRAR BERMBANENTE.
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SIRS + (+) SO

* Systemic Inflammatory * Suspected * Sepsis with
Response Syndrome infection + Acute Organ
(SIRS) > 2 of the 2SIRS criteria Dysfunction
following:

* Temp > 38.3°Cor < 36°C
>1009 or <968

* Heart rate > 90 bpm

+ Respiratory rate > 20 bpm

* WBC > 12,000,
<4000 0r
bands > 10%

Severe
Sepsis

Sepsis * Serum lactate >=4 mmol/L

* Hypotension: SBP < 90 or MAP< 65

Infection

2 | corfipynepp PERMANENTE
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Arrive Date KAISER PERMANENTE
Arrive Time, SANTA CLARITA URGENT CARE Place Patient
Sticker
unit SCL UC SEPSIS SCREENING CRITERIA
TWO SIRS CRITERIA SUSPECTED/CURRENT INFECTION

- N Q Urinary frequency, burning, odor

0 RR > 20 breathgminute Q Abdominal pain, RUQ pain, RLQ pain

0 WBG > 12K or < 4K or > 10% Bands Q Open draining wounds, cellulitis, abscess
Q Warm swollen, painful or pus filled area

Q Other
ERT (Early Recognition Time): Suspected infection plus 2 SIRS Criteria (time)
Inpatient: RRT called (Time): ED: MD Notified (Time):

REQUIRED INTERVENTIONS

This is an example of
Santa Clarita
Sepsis Screening Check List]

is form to follow patien
to the inpatient floors

iy

Early Treatment / Management

8% KAISER PERMANENTE

Sepsis Diagnosis and Treatment Timeline

Severe

sepsis
ERT *)
2+SIRs & SOFA

‘ A Starts IV Fluid any poi
infection

« Draw Sepsis Panel

Lactate, BCx, CBC, BMP.
* ABx
« Consider IV Fluid
* Monitor Lab resul

Door Time

3 hours

3/6/2018
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Sepsis Management principles

Early recognition

Source control

Early and appropriate antibiotic therapy

Early hemodynamic / fluid resuscitation and

continued perfusion assessment

5. Proper ventilator management in patients with acute
respiratory distress syndrome (ARDS)

6. Documentation

PwNe

Corfh KARER PERMANENTE

ation Health plan,

CMS Core Measure SEP-1 Bundle Measures

Sepsis Workup & Treatment

mSevere Sepsis —within 3 hours of onset of condition
1) Obtain Lactate
2) Obtain blood cultures prior to antibiotics
3) Administer “broad-spectrum” antibiotics
4) Repeat Lactate within 6 hours if initially elevated >2

mSeptic Shock —within 6 hours of onset of condition
1) Fluid resuscitation (30 ml/kg) (initiate within 3 hours)
2) Assess persistent hypotension by measuring BP x2 within 60
min of fluid completion
3) Vasopressor administration if persistent hypotensive after
fluid resuscitation
Repeat lactate if initially elevated

4

ENote: ED Triage time is ‘presentation time’ for patients who present with severe
sepsis or septic shock, such as urgent care transfer with severe sepsis
diagnosed in UC
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How to Define Severe Sepsis

[ J

P N

MD Documentation of
Source of Infection .
Severe Sepsis

Temp (>38.3 or < 36)
-HR (> 90)
~Resp (> 20)
-WBC (> 12k OR < 4K)

Note: If there are multiple
Organ Dysfunction (1) dates/times, use earliest
-SBP <90 or MAP < 65 documented
-Mechanical Vent
-Creat >2
-Bili>2
-PLT < 100k
INR>15
Initial Lactate >4

15 | CorfNARAR PERMANENTE.
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How to Define Septic Shock

SEPTIC SHOCK Present

MD Severe Sepsis Present Severe Sepsis Present
Documentation of + +
Septic Shock Hypotension in the hour Initial Lactate > 4
after conclusion 30mL/kg
crystalloid fluid
administration

20 1 Corplipyn e BERMIENENTE.

Foundation Health Plan, Inc.

CMS SEP-1 Bundle Measure

Must be completed within three howrs of Severe

21 1 CorfhuRER BERMANENTE.
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Antibiotics:
Monotherapy
Combination
Therapy

22 | CorfNARAR PERMANENTE.
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Time to Antibiotics Matters...

The “Kumar Study”
Duration of hypotension before initiation of effective antimicrobial

2006 Retrospective cohort, Sengy b the ot Aol il B L ke bt

14 ICUs (10 hospitals) in e o St W

Canada and US. 2,154

patients with septic shock

g

Survival rate 79.9% for
patients receiving
antibiotics within first hour
of documented hypotension

(95% confidence interval)
3

For each subsequent hour, R
average survival decreased ’wx»;'% % e," ‘ey‘ *’
by 7.6%.

Time to Antibiotics Matters

Whiles et al.

2017 Retrospective cohort,
Single Academic Center. 3,929
sepsis patients (average
mortality 12.8%)

Median Time to Antibiotics =

3.77 hrs [1.96-6.42] for patients L morane
progressing to septic shock vs.
2.76 hrs [1.60-4.82] for those
who didn’t

st antibiotic dose was

J
10]) and in-hos
OR106 105108

Foundati
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Time to Antibiotics Matters...

NCAL KP Retrospective study -
35,000 sepsis patients (21
centers 2010-2013)

Median time to antibiotics: 2.1
hours (1..

n y (C
for each hour after registration:

1.09 [1.05-1.13]).

Absolute mortality increase per
hour delay: 0.3% sepsis, 0.
severe sepsis, 1. eptic shock

25 | CorfligKaRER PERMANENTE
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Bottom Line - Give The Righ
Antibiotic...The Right Dose..

It is likely
are benefi

This effect is particularly seen in
septic shock

BOTTOM LINE WITH GIVE Antibiotics EARLY, but.
ANTIBIOTICS...

MAKE SURE THEY ARE RIGHT
ANTIBIOTIC AND THE RIGHT
0S|

26 | CorfgKARAR PERMANENTE.
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IV Antibiotic Therapy for Sepsis

Monotherapy Combination Therapy
Ceftriaxone (Rocephin®) Aminoglycosides Cefazolin o
Ceftazidime (Fortaz®) e Vancomycin or
Cefepime _Maxip__lmef] or Clindamycin or
Levofloxacin (Levaquin®) Aztreonam +  Daptomycin o
Ampicillin/sulbactam (Unasyn®) Linezoid or

or

Piperacillin/tazobactam (Zosyn®)
Ertapenem (Invanz®) Ciprofloxacin
Meropenem (Merrem®)

Macrolides or
Penicillins

When multiple IV antibiotics are prescribed for SEPSIS, please administer in the
following order or call Pharmacy for assistance

Ceﬂriivxnne Gentamycin
onaaichns SN Vancomycin
FIRST | rasy rpicilinisulbactam) THEN | Ciprofioxacin GIVEN LAST
Zosyn (piperacillintazobactam) Cefazolin Metronidazole
i Clindamycin
Azithromycin

27 1 CorfuRER BERMANENTE.
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Fluid
Resuscitation

¥ 30mi/Kg IV Fluid Bolus
7 With rate/or duration

e O

28 | CorfgARAR PERMANENTE.
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Crystalloid Fluid 30ml/Kg Administration
in CMS SEP-1 Measure has 3 trigger events

Initial hypotension

Initial lactate level
result >= 4

Documentation of
septic shock

1] |

BUT OTHER SEPSIS PATIENTS NEED FLUID RESUSCITATION
TOO, JUST NOT THIS AMOUNT FOR SEP-1.

25 | CorfgKARAR PERMANENTE.
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Summary of Sepsis Care Bundle Elements
_ CMS SEP-1 Measure ~ (Presenting anywhere)

Inpatients with diagnosis code of * Sepsis, severe sepsis or Septic Shock”
Population
SIRS + suspected infection + organ dysfunction or
documentation of severe sepsis
Within 3 hours

Time Zero

z Initial Lactate

Severe Sepsis . o

Prior to antibiotics

Bundles Blood Cultures

Within 3 hours

No flid requirement for SEP-1 except (+)initial hypotension
Within 6 hours if initial lactate level >2

Repeat Lactate

Severe sepsis + LA > 4 or SBP < 90 after fluid or
documentation of septic shock

Within 3 hours

Time Zero

Initial Lactate

Obtained prior to antibiotics
Blood Cultures

Within 3 hours

Antibiotics

30 mL/kg IV fluids within 3 hours.
Fluids,

Within 6 hours if initial lactate > 2
Repeat Lactate

Within 6 hours if hypotension persists after 30 mi/kg IVF
Vasopressors

Within 6 hours (smartphrase)
Focused Reassessment

3/6/2018
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SCAL Sepsis Pocket Card
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| Micdical Center Sepsis Contacts:

Foundation Agalth Plan, In¢

Sepsis Care Documentation & Sm

{ED HELP:151307}

- STROKE
{ED STROKE “TXT, 112263}
- SEPSIS —
I[{SEPSIS DIAGNOSIS “TXT 112264}
{SEPTIC SHOCK REEVALUATION -TXT,112265)
{SEPSIS FRRONFOUS BR TXT,118415}
- PNEUMONIA ——
{PNEUMONIA RISK ‘TXT, 112269}
- SEDATION —
{SEDATION PROCTXT,78818)

uf-— HEART SCORE —
1 LNK HEARTSGORE}

:{-— ED CODING -——

WED LEVEL 5 CAVEAT ‘TXT, 112266}
{ED CRIT E TXT,112267)

D TRANSFUSION — "
ISION CONSENT :TXT, 112268}

E
MCENTRAL LINE CONSENTTXT 113513}
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https://wiki.kp.org/wiki/download/attachments/198919208/Sepsis+Pocket+Card_+V8.pdf?version=1&modificationDate=1506105439000
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Differential Diagnosis for Sepsis

The differential diagnosis for sepsis is broad and has to examine (to
exclude) the noninfectious conditions that may cause systemic signs of SIRS

. Acute Kidney Injury

. Acute Respiratory Distress Syndrome

Cardiogenic Shock
Diabetic Ketoacidosis

Hemorrhagic shock

Hypovolemic shock

MI /CHF / atrial fibrillation

Stroke / Seizure

© ® N O AW N e

Pulmonary embolism
1000 BORNE INTECTION
10. More... P i et s e e, e e K. i

v 3¢ | Corl iR PERVANENTE

oundation Hiealth plan, Inc

Optimizing Early Sepsis in Urgent Care

1. Obtain 1° lactate within 60
minutes of Urgent Care arrival

1% Lactate
2. Obtain blood cultures before
starting antibiotics < 3 hours of
Urgent Care arrival

3. Appropriate antibiotics < 3 hours
of Urgent Care arrival

4. Consider IV fluid, Deliver 30
ml/kg IV fluids for LA>4 and/or
hypotension.

3 .
Reassess patient and obtain repeat lactate in less than 6

35 | Corphg KRR PERIANENTE
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ABOUTTHS TEMPLATE

Consideration:

Sepsis in OB and in
Pediatrics

12
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<>

Be a SEPSIS STAR ¢

<>

QUIZZES

#1 Itis generally recommended to wait
until the patient is Admitted to the ICU
before implementing the Severe Sepsis
Protocol.

[ True
[ ralse

#2 Blood cultures should be obtained and
the first antibiotic administered within
3 hours of urgent care admission.

] True

] False

13



#3

#4

Blood Cultures are frequently
negative in patients with septic
shock.

[] True

[] False

A70ylo & presents to UC w/ 2-day
history of fever, chills, cough, and right-
sided pleuritic chest pain

T: 101.5°F; P:120 bpm; R:30 ; BP: 70/35 mm Hg; SatO2: 80% RA
CXR: RLL infiltrate

This patient's condition best define as which of the following?

a,

=

Multi-organ dysfunction syndrome (MODS)
b) Sepsis

D c) Severe Sepsis

d) Septic shock
e) SIRS

=

#4., Whatis the first step in the initial

management of this patient?

a) Antibiotic therapy

b) B-Blocker therapy to control heart rate

¢) Intravenous (1V) fluid resuscitation

d) Supplemental oxygen and airway
management

e) Vasopressor therapy with dopamine

3/6/2018
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A71ylo Q presents to ED for fever,

#5 confusion, flank pain, IV Abx started

#6

#7

T: 101.3°F; P:123 bpm; R:27 ; BP: 82/48 mm Hg; SatO2: 80% RA
WBC: 15.6K, UA (+) leukocytes and many bacteria, Lactate : 4.2

Which of the following is most likely to
improve survival for this patient?

a) 25% albumin infusion

b) 1V fluid bolus 30ml/kg resuscitation

c) Maintaining hemoglobin above 12 g/dL

d) Maintaining a Paco, below 50 mm Hg

e) Hemodynamic monitoring with a PA catheter

A5 d/o full term@Q baby presents to UC
for low grade fever, fussy, (+) nasal
discharge.

Exam: Vactivity, yellow sclerae, (+)
subcostal retractions (+) nasal flaring

What are the most appropriate next steps for the
care of this infant?

87 ylo female presents to ED

CC. intermittent fevers x 2 days. Caregiver
Reported (+) new-onset incontinence and
foul-smelling urine x 1 week

3/6/2018

15



Stages of a Urinary Tract Infection

Baclerla ascends towards the
kidneys via the ureters.

3| Ascension

Acute Kidney sacteria continues to cascade:
5 Injury  sptotreidneys sxaingto
scute kidney injury, KIDNEYS
Infection o the renal parenchy-
4 | Pyelonephritis ma causes an inflammatory
response called pyelonephiits.

URETERS

b g Pithogan panctrates biadder
o | Uroepithelium . yiidet icaes, poten-
Penetration  waiy forming bisfims.

|_. BLADDER

Pathogen colonizes the
1 | Colonization vrethra and ascendstowards
the bladder.

|/v URETHRA

What Should You Be Doing?

Recognize - Notify > Start Bundle

* Systemic Inflammatory * Suspected
Response Syndrome infection +
(SIRS)—>2 of the. 25IRS crteria

e - ’"b”';'ﬂm Severe
* Pespeatoy e :
wec @ Sersis
<4000 y:
bands >10% Sepsis

¥ o

‘D S

’B;‘%antwidant,f
19

* Serum lactate >=4 mmol/L

Save Lives

Questions?

Foundation Heal

3/6/2018

* Hypotension: SBP <90 or MAP<65.




CONTACT OF MEDICAL CENTER SEPSIS TEAM

Local Medical Center Sepsis

Team Contact List:

3/6/2018

SEPSIS.

Physician Champion- Lead-
Dr. Ben Broder

Non- Physician Champion
Helen Sun, RNP.

Anaheim/irvine

rvan Hoang Dong, MD.
Jay patel, D

fkvste Kibbe, RN,
Jconnie Jilano, BN

Antelope Valley

jonathan Truong, D

[Eristy McGinn smith, AN

Ficky Shah, MD - €D Champion

[perise D Reyrata, A

Baldwin Park
joshua Parnes, ED [pebiie Gaveres, AN
Downey van Wy, MO (ED Chief) Jgina Buithuis, AN, €0 edu
Tp Arkun, MD (ED Chief) ety kg, R
Fontana ichelle Sperry, MD_{Assistant Chief)
john A Kare, M - ED Champion [Philope Vermette, RN - £0 Director
Harbor City lake C Brown, MD - Inpatient Champion [Angela Jones, R Quality
SouthBay ic Sandoval, MD - Intensivst Champion
ary-Ann Baguing MD - OBGYN
2l Fller, MD. [teward C_Jenking/
Kemn

essica Harkey, San Joaguin

Los Angeles

atthew P.Smith, MD

[Qwven Neuyen, RN (€D DA
James w Jacquet

Moreno Valley

3] Mahajan, WD, Asst_ Chief of I
aitv Choudhary, MD (IM)
rva A )

[Noelani Warren, RN, QI Asst. Director
IDessia Stokes-Berry, £0 ACD

Ontario

[Alp Arkun, MD (ED Chief]
Michelle Sperry (Assistant Chef)
e Hwang, MD (sepsis Champion)

el Kaight, RN

Panorama City

inda Szema MD (Physician Champion]

[Erery! Evans Cobb, WISN, RN, PHN

ir3] Mahajan, WD, Asst. Chief of I

udy Corran, RN, Quality Coordnator
DACD

arolyn Overman, MD

Riverside aitv Choudhary, MD (IM) [athy Reinehart, RN, E
athy Chuang, MD (ED)
San Diego Jirthony Saezar, WD Amber Fick, RN Qualty, Alice Fan, PM/IA
ic Kaufer, MD -ICU [eirey Frieamann, RN Qualty
West LA

Woodland Hills

ichard Drucker, VD - 1CL
austo Farfan, MD - ED Chief
achel Johns, MD - Hospitalst PIC

e

[Karen Gaile A Bacosa, &N
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