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Outline

American College of Critical Care Medicine Clinical
Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

Critical Care Medicine June 2017 * Volume 45 * Number 6

ACCM Guidelines 2017
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Recognition Bundle (see AAP Trigger too! example Figure 2)

[ ]
O u t | I n e * Screen patient for septic shock using an insttution trigger tool
* Cinician assessment within 15 mnutes for any patient who screens

postive in the trigger tool

* ntiste Resuscitation Bundie within 1S mnutes for patient identified by
the trigger tool whom the assessing cinician confems suspicion of septic
shock

Resuscitstion Bundle (see Algorithm Figure 3 and 4)

Attain VA0 access within S minutes

Appropriate fluid resuscitation begun within 30 minutes

ntiation of broad-spectrum empinc antibiotics within 60 minutes

Begin peripheral or central inotrope infusion therapy for fluid-refractory
shock within 60 minutes.

Stabilization Bundle (see Algorithm Figure 3 and 4)

¢ Use mutimodal mongoring 1o optmze fluid, hormonal, and
cardiovascular therapies o attan hemodynamic goals.

* Confirm administration of appropriate antimicrobial therapy and source
control

Performance Bundie

* Measure adherence to Trigger, Resuscitation, and Stablization Bundies
* Perform root cause analysis to identify barriers to adherence

+ Provide an acton pian to address dentifed bariers. ACCM Guidelines 2017
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Outline

1) Historic perspective: Foundation of resuscitat
2) Recognition: Augmenting clinical evaluation
3) Resuscitation: Guidelines for individualization

4) Stabilization: Bolstering clinical assessment
5) Performance: Collaboration and tracking
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Rules for Navigating Life

Rule No. 16

“When in doubt, THINK!”

Dr. Peter Safar

Children’s

Hospital of Pittsburgh
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Outline

1) Historic perspective: Foundation of resuscitation
2) Recognition: Augmenting clinical evaluation
3) Resuscitation: Guidelines for individualization

4) Stabilization: Bolstering clinical assessment
5) Performance: Collaboration and tracking
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Role of Early Fluid Resuscitation In
Pediatric Septic Shock

Joseph A. Carcillo, MD; Alan L. Davis, MD; Arno Zaritsky, MD JAMA, September 4, 1991 —Vol 266, Nc. 9
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Early Reversal of Pediatric-Neonatal Septic Shock by Community
Physicians Is Associated With Improved Outcome

Yong Y. Han, MD™§; Joseph A. Carcillo, MD*1§; Michelle A. Dragotta, RNg; Debra M. Bills, RN§;
R. Scott Watson, MD, MPH*1§; Mark E. Westerman, RT§; and Richard A. Orr, MD*1§

PEDIATRICS Vol. 112 No. 4 October 2003 793
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Delayed Antimicrobial Therapy Increases Mortality
and Organ Dysfunction Duration in Pediatric Sepsis*

Scott L, Weiss, MDV; Julie C. Fitzgerald, MD, PhD'; Fran Balamuth, MD, PhD*

Elizabeth R. Alpern, MD, MSCE?; Jane Lavelle, MD# Marianne Chilutti, MS?

Robert Grundmeier, MD*; Vinay M. Nadkarni, MD, MS'; Neal . Thomas, MD, M5¢*
TABLE 5. PICU Mortality: Sepsis Recognition to Initial Antimicrobial Administration

Time to Initial MNo. of

Antibiotics (hr) Patients % Mortality % Difference Unadjusted OR

< 1 24 8 5 1.67 0.35-751
> 1 106 13

< 9 56 7 10 2.43 0.74=799
=0 Th 17

<3 T8 3 17 3.92 1.27-12.06
>3 h2 23

< 4 91 8 15 3.60 1.23-10562
=>4 39 23

Critical Care Medicine November 2014 * Volume 42 * Number 11
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The NEW ENGLAND

JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 30, 2011 VOL. 364 NO. 26

Mortality after Fluid Bolus in African Children with Severe Infection

Kathryn Maitland, M.B., B.S., Ph.D., Sarah Kiguli, M.B., Ch.B., M.Med., Robert O. Opoka, M.B., Ch.B., M.Med.,
Charles Engoru, M.B., Ch.B., M.Med., Peter Olupot-Olupot, M.B., Ch.B., Samuel O. Akech, M.B., Ch.B.,
Richard Nyeko, M.B., Ch.B., M.Med., George Mtove, M.D., Hugh Reyburn, M.B., B.S., Trudie Lang, Ph.D.,
Bernadette Brent, M.B., B.S., Jennifer A. Evans, M.B., B.S., James K. Tibenderana, M.B., Ch.B., Ph.D.,
Jane Crawley, M.B., B.S., M.D., Elizabeth C. Russell, M.Sc., Michael Levin, F.Med.Sci., Ph.D., Abdel G. Babiker, Ph.D.,
and Diana M. Gibb, M.B., Ch.B., M.D., for the FEAST Trial Group*
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Table 1. (Continued.)

Albumin Bolus Saline Bolus No Bolus Total
Variable (N=1050) (N=1047) (N=1044) (N=3141)
Laboratory assessmentsy
Positive for malaria parasiteria— no.ftotal no. (36)11 390/1044 (57) 612/1042 (59) 291/1037 (57) 17933123 (57)
Hemoglobin — no. ftotal no. (36)
<5 g/dl 323/1024 (32) 332/1015 (33) 332/1015 (33) 9873054 (32)
=10 g/dI 23171024 (23) 23071015 (23) 24471015 (24)

705/3054 (23)
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SHOCK, Vol. 43, No. 1, pp. 68-73, 2015

FLUID OVERLOAD IN PATIENTS WITH SEVERE SEPSIS AND
SEPTIC SHOCK TREATED WITH EARLY GOAL-DIRECTED THERAPY IS
ASSOCIATED WITH INCREASED ACUTE NEED FOR FLUID-RELATED
MEDICAL INTERVENTIONS AND HOSPITAL DEATH

Diana J. Kelm,*" Jared T. Pernn Rodrigo Cartin-Ceba,*! Ognjen Gajic,*!
Louis Schenck,* and Cassie C. Kennedy*'

*Department of Intemal Medicine and Divisions of TPulmonary and Critical Care and *Biomedical Statistics
and Informatics, Mayo Clinic, Rochester, Minnesota

Received 28 Aug 2014, first review completed 15 Sep 2014, accepted in final form 17 Sep 2014
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Teoz 3. Medical interventions and secondary cutcomes in those with clinical evidence of fluid overload: univariate and multivariate analyses

Clinical awvidonce of fluid
averoad day 14{n = 272)

Univariate analysos Clinical evidenco of porsistont

fluid overdoad n = 182)

Multivarate analyzes
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Early, Goal-Directed versus Usual Car
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Outline

2) Recognition: Augmenting clinical evaluation
3) Resuscitation: Guidelines for individualization

4) Stabilization: Bolstering clinical assessment
5) Performance: Collaboration and tracking
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GET AHEAD
or SEPSIS

KNOW THE RISKS. SPOT THE SIGNS. ACT FAST
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Implementation of Goal-Directed Therapy for Children
With Suspected Sepsis In the Emergency Department

AUTHORS: Andrea T. Cruz, MD, MPH,25 Andrew M. Perry,
MD,? Eric A. Williams, MD, MS,® Jeanine M. Graf, MD,®

i : - - : Elizabeth R. Wuestner, MSN, RN,? and Binita Patel, MD?
BACKGROUND: Suboptimal care for children with septic shock in- | — o oo and binita Fate

" . . T Sections of “°Emergency Medicine, bInfectious Diseases, and
cludes delayed recognition and inadequate fluid resuscitation.
y & a ¢Gritical Care Medicine Department of Pediatrics, Baylor College

OBJECTIVE: To describe the implementation of an emergency depart- | of Medicine, Houston, Texas; and “Emergency Department, Texas
ment (ED) protocol for the recognition of septic shock and facilitate | ™dren’s Hospital, Houston, Texas

& Children’s

| Hospital of Pittsburgh

of

UPMC CRITICAL CARE MEDICINE
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PEDIATRICS/ORIGINAL RESEARCH

Improving Recognition of Pediatric Severe Sepsis @
in the Emergency Department: Contributions crosirk
of a Vital Sign—Based Electronic Alert and Bedside

Clinician Identification

Fran Balamuth, MD, PhD*; Elizabeth R. Alpern, MD, MSCE; Mary Kate Abbadessa, MSN, RN; Katie Hayes, BS; Aileen Schast, PhD;
Jane Lavelle, MD; Julie C. Fitzgerald, MD, PhD; Scott L. Weiss, MD, MSCE; Joseph J. Zorc, MD, MSCE

*Corresponding Author, E-mail: balamuthf@email.chop.edu.

Volume 70, No. 6 : December 2017 Annals of Emergency Medicine 759
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Top Sepsis Improvement Priorities at IPSO Hospitals

in Initial 12 Months of Participation

49%

53%

91%

Staff Sepsis Education

Sepsis Order Sets

M Clinical
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M Access/Use/Automate
Right Data
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of Acute Care Pediatric Sepsis
UPMC " ond Sepsis Shock

Clinical Effectiveness Guideline

Children’s

Haspiral of Pistsburgh

Table 1. Criteria for positive sepsis screen. Positive screen = hypotension alone or » 3 of the following 8 criteria:

1. Fever or hypothermia M Terp C . B Syoik®
2. Tachycardia 0d-1m  <HSo>® N S0 <®
3. Tachypnea 2im3m  <%or>38 >N >&0 <N
4. Caprefill:> 3secor< 1 sec 2Im-ly  <HordWS 1N O <N
5. Pulse: decreased or bounding ly  <%or2385 >0 >0 <
6. Skin:mottled, fushed or petechiae/purpura ;V ::"' ’x :z \ : : ::
: AT or >
7. Mental status: Ficprgssed, h.lghly |mt.a.ble. confused : '; e>uS 10 3 N
8. Presence of 3 high-nisk medical condition: sy >SS0 o ®
-Age <1mo 6y <Ho>BS  SM >N <R
-Severe developmental delay inteliectual disability 7y <Hor>wS M0 >30 <B4
- Centra! line {Mediport, Broviac, PICC) By <Hor>3WS M0 >N <8
= Ma"gnanw Sy <Hor>38S > >0 <88

210y-y  <36or>385 I >0 <%

- Transplant
13 <360r >385 >110 >0 <%

- Asplenia fincluding Sickle Cell Disease)
- Other immunocompromised

Children’s| 7, -
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Q The Lightning Bolt Makes a Difference ()

Median Time to Antibiotics Control Chart
Goal is 60 minutes
Bolt started in March, 2015

177

157 -

137 | _UCt

Median Time (mins)
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Outline

3) Resuscitation: Guidelines for individualization

4) Stabilization: Bolstering clinical assessment
5) Performance: Collaboration and tracking
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Time to Antibiotics

The Impact of Timing of Antibiotics on Outcomes
in Severe Sepsis and Septic Shock: A Systematic
Review and Meta-Analysis”

Sarah A. Sterling, MD; W. Ryan Miller, MD; Jason Pryor, MD; Michael A. Puskarich, MD;
Alan E. Jones, MD

Critical Care Medicine September 2015 * Volume 43 * Number 9
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Time to Antibiotics

A

Ferrer (2014)

Puskarich (2011)

Gaieski (2010)

Vilella (2014)

Joo (2015)

Bruce (2015)

Pooled OR
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Yes, but...

4 !‘

Video Credit: Daniel I1zzo. Bacteria Growth. https://www.youtube.com/watch?v=gEwzDydciWc.
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Guidelines - Time to Antibiotics

« 2012 ESIC/SCCM Guidelines - Administer
antibiotics within 1 hour

« 2015 ESIC/SCCM Update - Administer antibiotics
within 3 hours

« 2016 Update - Administer antibiotics within 1 hour

Children’s| s, . @) CRITICAL CARE MEDICINE

Hospital of Pittsburgh %ﬂ;



Time to Antibiotics in Major Clinical Trial

Fawers Brocien

Thiatiis l ypohoim b t%¢ N ' River'S €'|' C(I. EGTD NEJM
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Time to Antibiotics in Major Clinical Trials

Rivers et al. - Majority within 6 hours
Kumar et al. - Median of 6 hours
ProCESS - Majority within 3 hours
ARISE - Median of 70 minutes
ProMISe - Median of 2.5 hours

‘l‘ -
¥ /i Credit: Michael Alison, MD; Twitter 2015
I3 ol T .

|'_'-.___|'"'

Children’s| ¥, @) CRITICAL CARE MEDICINE

Hospital of Pittsburgh



Factors Influencing Antibiotic Deliver

Patient and Organizational Factors Associated With
Delays in Antimicrobial Therapy for Septic Shock”

Andre C. K. B. Amaral, MD"; Robert A. Fowler, MDCM, MS(Ep1), FRCPC'; Ruxandra Pinto, PhD";
Gordon D. Rubenteld, MD, MSc'; Paul Ellis, MD*; Brian Bookatz, MD"; John C. Marshall, MD, FRCSC, FACS;
Greg Martinka, MD"; Sean Keenan, MD"; Denny Laporta, MD'; Daniel Roberts, MD®; Anand Kumar, MD’;
and the Cooperative Antimicrobial Therapy of Septic Shock Database Research Group

Ciritical Care Medicine December 2016 = Volume 44 = Number 12
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Time to Antibiotics

. Antibiotics ordered (written, verbal or EHR)

. Order received by pharmacy

. Dose and indication verification

. Order prepared

. Transported to nursing unit/bedside

. Infusion pump prepared

. Antibiotic initiated (infusion completed 30 minutes
later)

NOOTDLWN =

Children’s| s, . @) CRITICAL CARE MEDICINE
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Time to Antibiotics (Our Old Approach

1. Meropenem ordered (written, verbal or EHR)
« Resident/housestaff place order while senior staff resuscitate

. Order received by pharmacy

Dose and indication verification

* Phone call to verify indication given stewardship policies

4. Order prepared

5. Transported to nursing unit/bedside via tube station
Antibiotic waits in the station until a nurse is able fo momentarily step away
from the resuscitation

« Eventually brought to bedside and set down in order to prepare

vasopressors

6. Infusion pump prepared

7. Antibiotic initiated after verification (infusion completed 30 minutes later)

wnN

Children’s| 7 - @ CRITICAL CARE MEDICINE
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Time to Antibiotics (Current Approach

™ Childrens | Acute Care Pediatric Sepsis
F s pitel ol Fin L'J..-_I'HTI I. J IJHI'I C

and Sepsis Shock R

Clinical Effectiveness Guideling

Sepsis recognition triggers bedside

huddle

s roruron « One time dose of empiric, risk-

o factor based antibiotic ordered

* Phone call placed to pharmacy
notifying patient has sepsis

« Antibiotic delivered to bedside and

prioritized for initiation

« Reduction in time to abx to median
| e g e 2000t e of 1 hr (Still room to improve!)

Children’s |7 . @ CRITICAL CARE MEDICINE
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Toe ’]Zgyrzr( STAUNTON FouNDATION

FOR SEPSIS PREVENTION

;%HANGING THE WORLD
POt B NY fnrst U.S. state to enact
Rory’s Regulations
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Time to Bundled Care

The NEW ENGLAND JOURNAL ¢of MEDICINE

‘ ORIGINAL ARTICLE w

Time to Treatment and Mortality
during Mandated Emergency Care for Sepsis

Christopher W. Seymour, M.D., Foster Gesten, M.D., Hallie C. Prescott, M.D.,
Marcus E. Friedrich, M.D., Theodore J. Iwashyna, M.D., Ph.D.,
Gary S. Phillips, M.A.S., Stanley Lemeshow, Ph.D., Tiffany Osborn, M.D., M.P.H.,
Kathleen M. Terry, Ph.D., and Mitchell M. Levy, M.D.

Children’s
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Time to Bundled Care

A 3-Hr Bundle B Administration of Antibiotics C Initial Bolus of Intravenous Fluids
354 - 3% - 331
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| The "Kyed STAUNTON FOuNDATION

FOR SFIFS1S PREVERTION
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http://flyfishyellowstone.blogspot.com/2010/11/day-to-remember.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Outline

4) Stabilization: Bolstering clinical assessment
5) Performance: Collaboration and tracking
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Review

Septic Shock
Advances in Diagnosis and Treatment

Christopher W. Seymour, MDD, MSe; Matthow B Rosengact, MO, MPH
F08 JAMA Agpast 8 3005 Violume 314, Murnber 7
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"In the right clinical context, [the FOCUS .
exam] can direct the clinician at the
bedside in important next treatment
interventions, optimize diagnostic
efficiency, and assess the response to
performed interventions”

-Labovitz et al. 2010
A Consensus Statement of the arth -
American Society of Echocardiography W
and American College of Emergency

Physicians
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Adjuvant Approaches for Sepsis Subtypes

* Noninvasive hemodynamic assessment to help guide
resuscitation
« USCOM
« Cardiotronic ICON
» Bedside ultrasound

» Biomarkers of organ dysfunction and inflammatory response

« Serum cortisol measured early
« Adjuvant hydrocortisone infusion for persistent hypotension despite vasopressors

« Markers of tissue perfusion and oxygen utilization (Lactate, SvO2)
 Inflammatory cascade (CRP, Procalcitonin and Ferritin)
- ADAMTS-13 assay

* Plasma exchange for thrombocytopenia-associated MODs
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Outline

5) Performance: Collaboration and tracking
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More Children Die From Sepsis Than Cancer

1 in 100 hospitalized children are diagnosed with
severe sepsis/septic shock.

@ 1in 10 will die
@ 4,500 deaths annually

@ 45% cases are hospital-onset.

Victoria
These are US stats. Globalstats are worse.
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implement

Build Hnspltall-Wide Staneardized Collect data monthly Exchange whatworks
Partnership Bundles
Eniadg;:;tgtlv AcrossED, Submit data monthly Data transparency
' PICU/CICU, General -
Care, Hem/Onc, Review monthly : _
Develop Structure BMIT teports Virtual meetings
Assess Resources TP aTRTAS Sk
and Readiness 90 dayaims and :
tests of change
Map Data Sources Coaching
Plan Implementation Workshops
Train Teams Online discussion

SEpSIS WEROES (g s

Children’s | CRITICAL CARE MEDICINE

Hospital of Pittsburgh UPMC




Sepsis and Septic Shock Prevalence and Mortality

Sepsis or
Septic Shock
Prevalence (%)
Children's Hospital of Fittsburgh 23.3
EHR definitions — all sepsis
A C Children's Hospital of Pittsburgh 2.6
EHR definitions —septic
SEF shock
End Watson at al.' —
T Hartman et al.? —
F&! gyih ot al.5—both Angus criteria 77
T ased and 12D codes Tor sepsis
” o]J- Ruth et al*—Angus criteria 6.2
Eriﬂf Ruth at al."— 120 sepsis codes 3.1
los ef Balamuth et al.*—Angus criteria 3.1
’ Ch :; f* Balamuth et al.*—ICD sapsis (.45
T codes
Weiss et al *—SPROUT trial 8.2

Sepsis or
Septic Shock
Mortality (%)

2.2
15.7
10.3

8.9
14.4

8.2
21.5

25

G0, Infermational Classfication of Discases.

Cohort Characteristics

Sepsis and
Septic Shock Sapsis Septic Shock
(N =1,433) (n=1,274) (n=159)
Age (ma), median 42 [5-131] 41.7 [3.0-135.4] 64.5[15.6-170.8]
2R]
Female, n (3&) 649 (45.3) 577 (45.3) 72 (45.3)
Length of stay (d), 3.9[2.0-91] 3.5[1.8-7.4] 19.9 [7 2-43.7)
meadian [ICH]
Length of stay (d), 10.6+20.6 8.8+£1856 35.7 £43.7
meaan = S0
Hospital mortality, 32 (2.2) 7 (0.5) 25 (15.7)
n (%)
30-d Mortality, 23 (1.6) 4 {0.3) 19 (11.9)
n (%)
Extracorporeal 11 {0.8) 0 11 (6.9)
support
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Summary

1) Historic perspective: Foundation of resuscitat
2) Recognition: Augmenting clinical evaluation
3) Resuscitation: Guidelines for individualization

ion

4) Stabilization: Bolstering clinical assessment
5) Performance: Collaboration and tracking
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Save Lives

Image Credit: University of North Carolina at Chapel Hill School of Medicine
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Thank You!

Sajel Gabriella
Kantawala Butler

Bob Clark Pat
Kochanek Srinivasan
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Chris Myers
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Daniel
Rohm

Not Pictured:

Thomas Brown
Kelly Bricker
Janice Daugherty
Sue Park

Denee Marasco
Kristi Russo




Thank You

Questions?

NATIONAL » EUROPEAN UNION
DEVELOPMENT European Social
PLAN 2020 Fund

INVESTING IN YOUR FUTURE

Christopher.Horvat@chp.edu
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