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- FIRST FOUR DAYS OF JAMBOREE WERE
- UNEVENTFUL

© WHILE WALKING AROUND THE

- JAMBOREE ON SATURDAY, JULY 22

| SAW ...
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| SUNDAY, JULY 23, ALL STARTED OUT
- I OKAY, BUT IN THE AFTERNOON ...
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DISCLOSURES:

* Financial Disclosures: none

« Unlabeled/Unapproved Uses Disclosures: none
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CONFLICTS OF INTEREST:

« Author/co-author of GWTG®-R manuscripts

e Current volunteer member of AHA GWTG®-R Pediatric Research
Task Force

« 2018 and current AHA PALS Guidelines Evidence Reviewer and co-
author




OUTLINE AND OBIJECTIVES

OUTLINE OBJECTIVES

* Current landscape of 1. Describe current approach
resuscitation in the United to resuscitation research for -
States both IN and OUT of Hospital -

» Out-of-Hospital Cardiac Cardiac Arrest (IHCA/OHCA)

Arrest: USA and the World 2. Demonstrate direct
 In-Hospital Cardiac Arrest: association betwgen quality
Why Get With the of care captured in
Guidelines—Resuscitation? retrospective databases and
improved survival and
* Summary neurologic outcomes after
IHCA/OHCA.
¥




Systems of Care

‘Out-of-Hospitall

Recognition and Immediate Rapid Basic and advanced Advanced life
activation of the high-quality CPR defibrillation emergency support and

emergency medical services postarrest care
response system

ALIEILD

Q \ 1’ : 0
\.._/

Surveillance Recognition and Immediate Rapid
and prevention activation of the high-quality CPR defibrillation

emergency
response system

In-Hospital
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. FIRST STEPS — GATHERING DATA ON RESUSCITATION

 ANIMAL RESEARCH (INCLUDING RANDOMIZED TRIALS)
- HUMAN STUDIES

- RETROSPECTIVE DATABASES
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ROC

National Heart, Lung,
and Blood Institute
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prehospital cardiopulmonary arrest and severe traumatic injury
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CARES
Cardiac Arrest Registry « SETS STANDARD MEASURES
_ to Enhance Survival

2018 CARES Participants

QUT-QOF-HOSPITAL CARDIAC ARREST (QHCA)

« FACILITATES QUALITY IMPROVEMENT EFFORTS AND
BENCHMARKING CAPABILITY TO IMPROVE CARE AND
INCREASE SURVIVAL.

o 23 statewide registries

o 63 additional communities
in 18 states

o Covers a catchment area of
115 million

i o More than 1,400 EMS
ridgeport & Greenwich .

agencies
o More than 1,900 hospitals
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CARES

Cardiac Arrest Registry
to Enhance Survival

oUses a secure Web database with )
restricted access for authorized users. 89%

oHas software that collects and links

data sources to create a single de-
identified record for each OHCA event.

oUses a simple, HIPAA-compliant
methodology to protect confidentiality.

oAccepts a variety of input methods,

such as uploaded data files or online
data entry.

oCollects 9-1-1 computer-aided
dispatch data for EMS response times.

oAllows longitudinal, internal
benchmarking of key performance Age Group (years)

indicators.
. ) ) M PresumedCardiac @ Respiratory/Asphyxia 0 DrugOverdose B Other
oProvides multiple reporting features,

including charts, graphs, and maps. Figure 5. Etiology of arrest by age group.

2017 Report — Cause of Arrest by Age Group ...

33 ‘ P7  Association.



CARES

Cardiac Arrest Reqistry
to Enhance Survival

2017 Report -- Survival Outcomes

35.7% 36.0%

31.8%

28.1%

10%

e

onscene ROSC terminated in ED

American
Heart
Association.
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CARES

Cardiac Arrest Registry
to Enhance Survival

2017 Report -- Survival Outcomes

43% 43%

21%

Presumed Cardiac Respiratory/ Drowning/ Beanguination/  DrugOverdase Other VFNT/ Asystole Idioventricular/ Unknown Unshockable

Etiology Asphyda Submersion Hemorrhage Unknown Shockable PEA Witnessed by 911 Responder Bystander Witnessed Unwitnessed
M Sustained ROSC M Survived toadmission [ Survived to discharge W SustainedROSC B Survivedtoadmission [ Survived to discharge B Sustained ROSC M Survived to admission [ Survived to discharge
Figure 17. Unadjusted survival outcomes by arrest etiology. Figure 18. Unadjusted survival outcomes by presenting arrest rhythm. Figure 19. Unadjusted survival outcomes by arrest witness status.

Arrest Etiology Presenting Rhythm Withess Status
e -

College of Heart
35 AR Medicine Association.




CARES Publications

Shah M, Bartram C, Irwin K, Vellano K, McNally B, Gallagher T, Swor R. Evaluating Dispatch-Assisted CPR Using C" "R ES
the CARES Registry. Prehosp Emerg Care. Dec 8:1-7 (2017). CardlaC A]’TGST Reglstw

to Enhance Survival

Fordyce CB, Hansen CM, Kragholm K, Dupre ME, Jollis JG, Roettig ML, Becker LB, Hansen SM, Hinohara TT,
Corbett CC, Monk L, Nelson RD, Pearson DA, Tyson C, van Diepen S, Anderson ML, McNally B, Granger CB.
Association of Public Health Initiatives With Outcomes for Out-of-Hospital Cardiac Arrest at Home and in Public
Locations. JAMA Cardiol. 2(11):1226-1235 (2017).

Hansen ML, Lin A, Eriksson C, Daya M, McNally B, Fu R, Yanez D, Zive D, Newgard C, CARES surveillance group.
A comparison of pediatric airway management techniques during out-of-hospital cardiac arrest using the CARES
database. Resuscitation. 120:51-56 (2017).

van Diepen S, Girotra S, Abella BS, Becker LB, Bobrow BJ, Chan PS, Fahrenbruch C, Granger CB, Jollis JG,
McNally B, White L, Yannopoulos D, Rea TD. Multistate 5-Year Initiative to Improve Care for Out-of-Hospital
Cardiac Arrest: Primary Results From the HeartRescue Project. J Am Heart Assoc. 22;6(9) (2017).

Kragholm K, Malta Hansen C, Dupre ME, Xian Y, Strauss B, Tyson C, Monk L, Corbett C, Fordyce CB, Pearson DA,
. Fosbal EL, Jollis JG, Abella BS, McNally B, Granger CB. Direct Transport to a Percutaneous Cardiac Intervention
s Center and Outcomes in Patients With Out-of-Hospital Cardiac Arrest. Circ Cardiovasc Qual Outcomes. 10(6)
i (2017).

Tobin JM, Ramos WD, Pu Y, Wernicki PG, Quan L, Rossano JW. Bystander CPR is associated with improved
neurologically favourable survival in cardiac arrest following drowning. Resuscitation. 115:39-43 (2017).

Mader TJ, Westafer LM, Nathanson BH, Villarroel N, Coute RA, McNally BF. Targeted Temperature Management
Effectiveness in the Elderly: Insights from a Large Registry. Ther Hypothermia Temp Manag. 7(4):222-230 (2017).

Adabag S, Hodgson L, Garcia S, Anand V, Frascone R, Conterato M, Lick C, Wesley K, Mahoney B, Yannopoulos
D. Outcomes of sudden cardiac arrest in a state-wide integrated resuscitation program: Results from the Minnesota
Resuscitation Consortium. Resuscitation. 110:95-100 (2017).

Naim MY, Burke RV, McNally BF, Song L, Griffis HM, Berg RA, Vellano K, Markenson D, Bradley RN, Rossano JW. d

Association of Bystander Cardiopulmonary Resuscitation With Overall and Neurologically Favorable Survival After American

Pediatric Out-of-Hospital Cardiac Arrest in the United States: A Report From the Cardiac Arrest Registry to Heurt_ .
36 Association.

Enhance Survival Surveillance Registry. JAMA Pediatr. 171(2):133-141 (2017).




Additional OHCA Research

 EuReCa ONE/TWO Studies: European Registry of Cardiac

Arrest Studies

 Multicenter 3-month survey of Epidemiology, Treatment, Outcome of
OHCA patients across Europe
 Data collection completed

American
Heart
Association.
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EuRECA ONE — VALUE IN COLLABORATION

: . . 100%
EuReCa ONE—27 Nations, ONE Europe, ONE Registry
A prospective one month analysis of out-of-hospital cardiac arrest 90%
outcomes in 27 countries in Europe™ 80% -
Jan-Thorsten Grasner® ", Rolf Lefering ¢, Rudolph W. Koster?, Siobhan Masterson ¢, S 70%
Bernd W. Bottiger, Johan Herlitz#, Jan Wnent ", Ingvild B.M. Tjelmeland", X
Fernando Rosell Ortiz', Holger Maurer’, Michael Baubin®, Pierre Mols', 2 60% 1
Irzal HadZibegovic™, Marios loannides ", Roman Skulec®, Mads Wissenberg?, Ari Salo9, ';' s0% |6
Hervé Hubert’, Nikolaos I. Nikolaou®, Gerda Léczi', Hildigunnur Svavarsdottir®, ) ’ o
Federico Semeraro", Peter ]. Wright", Carlo Clarens*, Ruud Pijls¥, Grzegorz Cebula?, & 40% - + ) ® e
Vitor Gouveia Correia®?, Diana Cimpqesuab. Violetta Raffay“, Stefan Trenkler, S +
_|Andrej Markota““, Anneli Stromsée af Roman Burkart?®¢, Gavin D. Perkins®", Q 30% Q ®
Leo L. Bossaert®, on behalf of EuReCa ONE Collaborators’ + +
20% - e +
%
Resuscitation 105 (2016) 188_195 O% T T T T T T T T T T T T T T T T T T T T T T T T T T
o XOZBEgTH TS Z <2705

Abbreviations: ROSC= Return of spontaneous circulation. Abbreviations for Countries names

are explained in Table 1.

Fig.2. ROSCratein patients with CPR attempted. The vertical linesrepresent the 95%
confidence intervals (Cl). The graph includes 6963 patients from 27 countries (range
per country 4 — 1475). The overall result is 28.6%. Abbreviations: ROSC =return of
38 spontaneous circulation. Abbreviations for Countries names are explained in Table 1.




Additional OHCA Research

* Out of Hospital Cardiac Arrest Outcomes project (OHCAO)

UK based initiative to link EMS data with NHS identifiers
* Ongoing projects

American
Heart
Association.
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" OHCAO - UNIFYING NATIONAL EFFORTS IN UK

Epidemiology and outcomes from out-of-hospital cardiac arrests in
England™

Claire Hawkes?, Scott Booth?, Chen Ji?, Samantha J. Brace-McDonnell *-°,

Andrew Whittington?, James Mapstone!, Matthew W. Cooke?, Charles D. Deakin®,
Chris P. Gale“, Rachael Fothergill ¢, Jerry P. Nolan', Nigel Rees?, Jasmeet Soar”,

A. Niroshan Siriwardena’, Terry P. Brown?,

Gavin D. Perkins®"-*, on behalf of OHCAO collaborators’

Survival to hospital discharge by arrival time

o | — By-Witnessed,No By-CPR Resuscitation 110 (2017) 133—-140
By-Witnessed,By-CPR,PAD not used
g 35% |~ ~ e w By-Witnessed,By-CPR,PAD used
3 * Survival to Hospital Discharge = 7.9%
59 s e
§E 2% S~ * Bystander CPR = 55%
1 o .
S~
-
8 % " ° o
R e —— “Potential for doubling the
geson{ Tt . .
il survival rate in England
0:01l:2:oo Y 4:01:e:oo Y 8:01-T10:00 ] 12:01114;00 | remains.” ﬂ
2:01-4:00 6:01-8:00 10.01-1200  14:01-16:00 American
Arrival time (minute) 0 Rssfg:iation,

Fig. 5. Shockable rhythm in Utstein groups by EMS arrival time and survival to hospital discharge in Utstein groups by EMS arrival time.
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CHARACTERISTICS OF IN-HOSPITAL CARDIAC ARREST

IN 2015, THE INSTITUTE OF MEDICINE (IOM) RELEASED A REPORT
TITLED STRATEGIES TO IMPROVE CARDIAC ARREST SURVIVAL: A

HME TO ACT. THE REPORT LOOKED AT THE MANY OBSTACLES

AND CHALLENGES IN TREATING SUDDEN CARDIAC ARREST
(SCA).

« SCA STRIKES MORE THAN %2 MILLION PEOPLE EACH YEAR

« 3RDLEADING CAUSE OF DEATH FOLLOWING CANCER AND HEART
DISEASE

* IN-HOSPITAL CARDIAC ARREST (IHCA) ACCOUNTS FOR APPROXIMATELY
209,000 CASES?

2 A PP b A 5 A PSS s gy

“\‘|||||||'ll,

e THE IOM COMMISSIONED PAUL CHAN, MD, TO AUTHOR A REVIEW OF
a7 WITH THE GUIDELINES ® - RESUSCITATION (G{J G-l Y e
Tbxiif %"‘Eﬂiﬁ .I;E:g:iation.

.-{‘Y



SURVIVABILITY OF IHCA

N\
~

UTILIZING GWTG-RESUSCITATION %?Sr:i::d fo %‘.’éﬁ'ﬁfd o
DATA, DR. CHAN LOOKED AT Etiology Yoo Mo
n=4016 n=12420 N=16,436 =
SURVIVABILITY AFTER IHCA E
+ NEARLY 80% OF IHCA OCCUR IN MEDICINE Codie | A02%  3%2%  372% -
e 1IN 5IHCA OCCUR IN “SURGICAL” PATIENTS N;"{fd‘caF 166%  489%  459%
-cardiac >
. CARDIAC ETIOLOGIES COMPRISE > 50% _
IHCA 5(';‘;%?3‘1" 1.3% 5.1% 6.6% B

" NON-CARDIAC ETIOLOGY WERE LESS LIRELY
¥ Surgical:
TO SURVIVE TO HOSPITAL DISCHARGE Noncardiac  119%  98%  10.4%

OVERALL SURVIVABILITY FOR IHCA = 24.4%

e

Chan, Public Health Burden in In-hospital Cardiac Arrest 2015 ‘? fimerican

Association.



Common Assumption Made without Data:

Outcomes after in-hospital cardiac arrest (IHCA) are
acceptable because the hospital environment contains
large numbers of highly qualified health-care providers
with the necessary training and equipment to respond

promptly to the event.
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GET WITH THE GET WITH THE GET WITH THE GET WITH THE ACT|DN
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STROKE HEART FAILURE RESUSCITATION ) AFIB ReQIStry_ GWTG
THE GUIDELINE
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GET WITH THE
GUIDELINES. RETROSPECTIVE IHCA REGISTRY

RESUSCITATION

MISSION: TO SAVE MORE LIVES BY PREVENTING IHCA AND OPTIMIZING
OUTCOMES THROUGH BENCHMARKING, QUALITY IMPROVEMENT,
KNOWLEDGE TRANSLATION, AND RESEARCH

VISION: SAVING MORE LIVES IN EVERY HOSPITAL THROUGH DATA-DRIVEN
RESUSCITATION CARE

APPROACH: GWTG-R FACILITATES EFFICIENT CAPTURE, ANALYSIS, AND ”’c
REPORTING OF DATA - SUPPORTING IMPLEMENTATION OF GUIDELINES,

DISSEMINATION OF NEW KNOWLEDGE, DEVELOPMENT OF EVIDENCE-
BASED PRACTICE IN RESUSCITATION SCIENCE

e

American
Heart
Association.




GWTG-R Participation:
Adult/Pediatric/Neonate

(as of 2/28/2019)

Total Patient

Report Type Records

ARC 65,588

CPA 461,501

MET 722,004
PCAC 223

ARC + CPA + MET+ PCAC (1,251,446
@ ﬁmericqn
4 Texas Children’s Association.

Hospital



Survival to Discharge by Event Year
All Adult Pulseless IHCA Events From 2000 Through 2018

GWTG-R Data
i Adult
20% * 50% improvement in survival
- - to DC since 2000
§15%
g e Improved survival to DC of ~
10% 0.5% per year since 2000
- e Overall Survival to DC = 25.8%
0%

TS ESE 0555: & & FFESSSE S St S

48

Event Year

American
Heart
Association.




50%

10%

0%
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Survival to Discharge by Event Year and Rhythm
All Adult Pulseless IHCA Events From 2000 Through 2018

+ VTNF
* Asystole/PEA

GWTG-R Data
Adult

* 50% improvement in survival
to DC since 2000

* Improved survival to DC of ~
0.5% per year since 2000

e Overall Survival to DC = 25.8%

,1::55J ,{F pb#} ,{F" ,f!f‘ ,{5? ,{55: pb# ,5;:55: ,{55! pbn" ,h;a" pbla“ pbla" pbn“ ,h;a" pbla“ pbn" ,fi“

Event Year

American
Heart
Association.




80%

50%

Survival to Discharge by Event Year
All Pediatric IHCA Events From 2000 Through 2018

GWTG-R Data
Pediatric

* 50% improvement in
survival to DC since 2000

e Overall Survival to DC =
41.1%

=
§30%
@
a
20%
10%
0% ~ ~ = D N D > b e e A S
é§>¢9 d§}f§r0§}'$$'$§ é§ §§>é§bé9 B SE S S
5(

Event Year

American
Heart
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14 Why Get With The Guidelines®- Resuscitation?

* In 2018, >200,000 Americans suffered in-hospital cardiac arrest and....

« Less than 25% of adults and 41% of children survived.

« GWTG®-R is the American Heart Association’s collaborative quality improvement
program demonstrated to improve adherence to evidence-based care of adult, pediatric
and neonatal/newborn patients who experience an in-hospital resuscitation event.

The goal of Get With The Guidelines-Resuscitation is to help hospital teams
save more lives threatened by cardiopulmonary emergencies by
consistently applying the most up-to-date scientific guidelines for In-
hospital resuscitation and post-cardiac resuscitation care.

N,
51 \\:,/
Texas Children’s
Hospital
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Original Investigation

Association Between Hospital Process Composite Performance

and Patient Outcomes After In-Hospital Cardiac Arrest Care

Monique L. Anderson, MD, MHS; Graham Nichol, MD, MPH; David Dai, PhD; Paul 5. Chan, MD, M5c;
Laine Thomas, PhD; Sana M. Al-Khatib, MD, MHS; Robert A. Berg, MD; Steven M. Bradley, MD, MPH;
Eric D. Peterson, MD, MPH:; for the American Heart Association’s Get With the Guidelines-Resuscitation Investigators

e |s IHCA survival variation due to differences in quality of care?
e GWTG-R 35,282 adults at 261 hospitals 2010-2012

* Calculated hospital composite performance score using 5 AHA guideline-recommended

process measures and divided scores into quartiles

Monitored, witnessed

Time to CPR

Time to epi

Time to defib

ETT confirmation

* Scores by quartile were associated with risk standardized survival rates and neurological

status

52

Anderson, JAMA Cards, 2016
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Figure 1. Hospital Process Composite Performance Scores

|

Table 4. Outcomes of IHCA for GWTG-R Cohort

Unadjusted Outcomes by Hospital Performance Quartile, No. (%) OR (95% CI)®

Overall 1 (Lowest) 2 3 4 (Highest)
Outcome (n = 261)° (n = 65)° (n = 65)4 (n = 66)° (n = 65)F Unadjusted djusted P Value
Survival to 7840 (22.4) 942 (20.7) 1702 (21.7) 2413 (22.5) 2783 (23.6) 1.09 (0.98-1.22)y 1.22(1.08-1.37) \ .001
discharge
Favorable 4356 (18.3) 474 (17.7) 836 (17.0) 1307 (17.5) 1739 (19.9) 1.11 (0.94-1.31)\ 1.32(1.11-1.58) / .003
neurologic status
(CPC1or2)"

D _l I 1 l_l 1 1 I I 1 I I 1 I I 1 1
50 a0 70 80 90 100

s3 Anderson, JAMA Cards, 2016

Hospital Process Composite Performance Score

\":'..?"./ Bavlor
Texas Children's  [RFRTN
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Original Investigation

Resuscitation Practices Associated With Survival
After In-Hospital Cardiac Arrest
A Nationwide Survey

* Survey of resuscitation practices at GWTG-R hospitals with >20 IHCA events from 2012-2013

to try and identify what resuscitation practices are associated with improved rates of IHCA
survival

150 (78%) of 190 eligible hospitals completed survey

* Risk standardized survival rates calculated and used to categorize hospitals into quintiles
based on performance
s« Chan, JAMA Cards 2016 N\ b:ylor

TE'an (:I'Iild-mfs ."'.';1:'!1'; Ifl.l I IIL'
Hospital’
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Figure 1. Distribution of Risk-Standardized Survival Rates for In-Hospital Cardiac Arrest (IHCA) Among Study Hospitals

251

201

5‘ !
- I -I B B m

<0.12 0.12 to 0.14 to 0.16 to 0.18 to 0.20t0 0.22 to 0.24 to 0.26 to 0.28t0 0.30to 0.32 to 0.34to 0.36t0
<0.14 <0.16 <0.13 <0.20 <0.22 <0.24 <0.26 <0.23 <0.30 <0.32 =0.34 <0.36 <0.38

Hospital Risk-5tandardized Survival Rate for IHCA

Hospitals, No.

* RSSRs varied widely across hospitals: median 23.7% and range 9.2%- 37.5%

55 Chan, JAMA Ca rdS 2016 @/ !.:Ikllnnl
Texas Children's  EEVETN.

Hospital’
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Table 3. Adjusted Associations Between Hospital Factors and
Risk-Standardized Survival Rates for In-Hospital Cardiac Arrest

Hospital Resuscitation
Strategy or Factor

Adjusted
Odds Ratio

(95% Cl) P Value

Frequency of review of in-hospital
cardiac arrest cases

Less than once quarterly
At least once monthly
At least once quarterly

Monitoring for interruptions
of chest compressions

Adequate resuscitation training
at one's hospital (not a barrier or only
mild barrier)

Monitoring of times to defibrillation

Frequency of immediate code debriefing
Not at all or <10% of all resuscitations
10%-49% of all resuscitations
50%-100% of all resuscitations

Presence of intensive care specialist
in hospital ICUs at all times

Lack of resuscitation champion is a
moderate to severe barrier at one's
hospital

1 [Reference]
8.55 (1.79-40.00)
6.85 (1.49-31.30)
2.71(1.24-5.93)

1.89 (0.74-4.83) 18

3.23 (1.21-8.33)

1 [Reference] .65
1.19 (0.44-3.23)
1.56 (0.61-4.00)
1.84 (0.84-4.00) 13

0.56 (0.21-1.49) .25

Figure 2. Risk-Standardized Survival Rates (RSSRs)
for In-Hospital Cardiac Arrest (IHCA) for Hospitals
Using 1, 2, or All 3 Resuscitation Practices

2817

264

24
22
20
18-
16
1 2 3

Mo. of Best Resuscitation Practices

Chan, JAMA Cards 2016

Hospital RSSR for IHCA, %

Baylor
Clolle gc ol

Medicine

4
Texas Children's
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Developing A
Culture Of
High-Quality
Resuscitation




EVENTS CAPTURED BY GWTG® - RESUSCITATION -

Pre-Event Care
Medical Emergency Teams

Pre- Cardiac Arrest Care
Acute Respiratory Compromise

Medical Emergency Team Activation (MET)

Patient condition is deteriorating — team response needed to
intervene for the crisis

Acute Respiratory Compromise (ARC)

Patient requires emergency assisted ventilation

Cardio-Pulmonary Arrest (CPA) Post Cardiac Arrest Care (PCAC)
Patient requires chest compressions or shock by a defibrillator.

Bavlor
College o
Medicim

Care of patient with in-hospital or out of hospital event




Focus on CPR Quality

CPA 7.1 CPR Quality CPR Quality Tab

Was performance of CPR monitored or guided using any of the following? (Check all that apply)

1 None

dWaveform Capnography /End Tidal CO2 (ETCO2)

d Arterial Wave Form /Diastolic Pressure

JCPR mechanics device (e.g. accelerometer, force transducer, TF| device)
d CPR quality coach

d Metronome

d Other, Specify:

If CPR mechanics device (e.g. accelerometer, force transducer, TFl device) used:

Average compression rate: (per minute) O Mot Documented

Average compressiondepth: _~ O mm decm Qinches U Mot Documented
Compression fraction: _ {enter number between 0 and 1) 0 Mot Documented
Percent of Chest Compressions with completerelease: (%) [ Not Documented

Average Ventilation Rate: (per minute) O Mot Documented

Longest Pre-shock pause (seconds) O Not Documented




o’ 1
¢ HOW GWTG®-R CAN BE USED TO /IMPROVE PERFORMANCE

Data to Consider:

» |dentify specific problem areas within the facility by reviewing the Events by Time/Location
Report.

 Compare median times with your comparison group.

« Compare event locations with comparison group: ICU vs. Telemetry vs. General Floor

e Evaluate first pulseless rhythm and compare with comparison group: shockable vs. non-
shockable

 Compare percent of witnessed vs. un-witnessed CPA with your comparison group.

Example of positive organizational changes within member facilities as a

result of related data:
* Purchased AEDs for certain areas.
* Trained personnel in use of AEDs
e Established “First Responder” Protocols
* Include use of hands-free pads (which decrease preshock pause)
60 * Increased monitored bed capacity



Doubling Cardiac Arrest Survival by 2020

Achieving the American Heart Association Impact Goal

Estimated Annual Lives Saved after Sudden Cardiac Arrest
in the United States
] 120,000
Survival 2020 Goals 100000 4 ™ IHCA
25 B OHCA
. A |
i 80,000 AHA Impact Goals
0 = &
Adults: From 19% > 38% g 5 60000 1 W [HCA
- 0 g 2 4000 | m OHCA
Children: From 35% > 50% £3 %
= 20,000 -
D 4
2010 2015 2020
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SUMMARY

RESUSCITATION PRACTICES AND OUTCOMES FOR OHCA
ARE HIGHLY VARIABLE.

IHCA SURVIVAL RATES HAVE INCREASED OVER LAST 15
YEARS BUT LEAVE ROOM FOR IMPROVEMENT

PARTICIPATION IN NATIONAL CARDIAC ARREST
REGISTRIES FUELS RESEARCH AND QUALITY
IMPROVEMENT INITIATIVES

COLLABORATIVE LEARNING BEYOND HOSPITAL WALLS IS
THE KEY TO...

SAVING LIVES




GET WITH THE
GUIDELINES.

RESUSCITATION

WHEN YOU’RE WORKING TO
SAVE A PATIENT’S LIFE,
SO ARE WE.

THANK YOU
YOUR EFFORTS ARE SAVING LIVES

\7
63 N4
Texas Children's
Hospital



OUT OF HOSPITAL CARDIAC ARREST:

UNIQUE CHALLENGES AND WHAT’S TO COME
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m David Persse, MD

B Out of hospital cardiac arrest:
Unique Challenges and What’s to Come

B Financial Disclosure: NONE

B Unlabeled/Unapproved Uses Disclosure: NONE




OOH CPA: UNIQUE CHALLENGES

B Time is the Enemy

» Chances of Survival Drop 10%/minute

Callers can be......Clueless

Callers can be......Afraid

Callers can be......Fantastic

Responders can be......Busy doing something else
Responders can be......Afraid

Responders can be......Fantastic.



ANATOMY OF A CALLTO 9-1-1

B 9-1-1 Neutral
® Call Location
B What is the Emergency?
® Is the Patient Conscious?
® |s the Patient Breathing Normally?
B Pre-Arrival Instructions
» Chest Compression Only CPR
» Obtain/Use AED.

Resuscitation

rnal homepage:

Clinical Paper

Challenges in out-of-hospital cardiac arrest — A study combining
closed-circuit television (CCTV) and medical emergency calls™®

nderoth®*, Peter Hallas®, Freddy K. Lippert?, Ida Wibrandt?, Saren Loumann

ay 201
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Ateam approach
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EMS TRAINING

B Emergency Medical Technician
» 120- 150 hours
e 3 -4 weeks of classroom/skills training
e Advanced first aid/CPR
B Paramedic
» 1,200- 1,800 hours
e 7.5-11.25 months of classroom/skills training

e Anatomy & Physiology, Medical/Legal, Ethics, Patient Assessment, Airway
Management, Trauma, Pathophysiology, Pharmacology, Cardiology, Pulmonology,
Pediatrics, Obstetrics, Psychiatry, Patients with Special Needs

e HFD: Additional 220 hours Field Internship and Oral Board-Style Physician Testing



“GET THE PARAMEDICS!”

m Skill Proficiency

m Skill Dilution

m Skill...or Expertise?!



AMIODARONE, LIDOCAINE, OR PLACEBO IN OUT-OF-HOSPITAL

CARDIAC ARREST

Kudenchuk P, Brown S, Daya M, et al. NEJM May, 2016

B Randomized, Double-Blind, Placebo Controlled Trial, 10 US Urban EMS
Systems, 3,026 Shockable Rhythm Patients

® Survival to Hospital Discharge:
»  Amiodarone 24.4%
» Lidocane 23.7%
> Placebo 21.0%
B Non-Statistically Different Survival Rates: p=0.70

® No Difference in mRS < 3: p=0.44.



EPINEPHRINE DOSING INTERVAL AND SURVIVAL OUTCOMES DURING

PEDIATRIC IN-HOSPITAL CARDIAC ARREST

Resuscitation, Aug 2017
B Retrospective Review*
® Epi Dosing Intervals: 1-5,>5-<8, 8-<10 minutes
® OR Survival to Hosp Discharge:
» 1-5 minutes: ref.
» >5-<8:1.81 (1.26-2.59)
» 8-<10: 2.67 (1.14-5.04)
® Did not



REPEATED ADRENALINE DOSES AND SURVIVAL FROM AN OUT-OF-HOSPITAL CARDIAC

ARREST

HERGILL R, EMMERSON A, IYER R, LAZARUS J, WHITBREAD M, NOLAN JP, DEAKIN CD, PERKINS GD. RESUSCITATION JAN. 2019

® 3151 OOHCA

m Significant Inverse Relationship Was Found Between Increasing
Cumulative Doses of Adrenaline and Survival

=== Survival at hospital discharge

e Survival at 1 year

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26




LOWER-DOSE EPINEPHRINE ADMINISTRATION AND OUT-OF-

HOSPITAL CARDIAC ARREST OUTCOMES

Fisk CA, Olsufka M, Yin L, et al. Resuscitation Jan. 2018
E 2255 OOHCA

E Jan 1, 2008 — Sept 30, 2012: 1 mg. epi @ 4min, g 8min if
shockable; @ 2min if non-shockable

B Octl1, 2012 —June 30, 2016: .5 mg. epi @ 4min, g 8min if
shockable; @ 2min if non-shockable

B No difference in survival to hospital discharge

B No difference in favorable neurological status at discharge.



A RANDOMIZED TRIAL OF EPINEPHRINE IN OUT-OF-HOSPITAL

CARDIAC ARREST (AKA PARAMEDIC-2)

NEJM August 23, 2018
B Randomized, Double-Blind Trial; 8014 OOHCA in UK
B Epinephrine v. Placebo

B 3.2% Survival in Epi Group; 2.4% Survival in Placebo Group: p=0.02, OR
1.06 to 1.82

B NO Difference in Survival to Discharge with Favorable Neurologic
Outcome (2.2% epi v. 1.9% placebo)

B Severe Neurologic Impairment in 31% of Epi v. 17.8% of Placebo Group.
B



PARAMEDIC-2

Placebo
Group

Epinephrine
Group

Score on Modified Rankin Scale
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IS EPINEPHRINE DURING CARDIAC ARREST ASSOCIATED WITH

WORSE OUTCOMES IN RESUSCITATED PATIENTS?

Dumas F, Bougouin W, Geri G, et al. ] Am ® Adjusted Odds Ration for Survival:
C Card Dec. 2014

»  No Epi: ref.
® Observational Study, 2000 — 2012, 1,556 » 1 mg. epi: 0.48
patients »  2-5mg: 0.30
B Dose of Epi/Corrected for Duration of }  >5mg: 0.23

Resuscitation

B Good Neurologic Outcome:
® 73% Received Epi g

»  17% Epi Group

»  63% No Epi Group.




ECPR

B Population-Based Study — Japan
m 10,971 OHCA pts., 518 Refractory VF/VT
B Favorable Neurological Outcome:

r 22.9% ECPR Facilities 8.5% CCPR Facilities

Hospitals’ extracorporeal cardiopulmonary resuscitation capabilities and outcomes in out-of-hospital cardiac arrest: A
population-based study

»  Matsuoka Y, lkenoue T, Hata N, et al. Resuscitation March 2019



ACD-CPR

ACD-CPR DECOMPRESSION:

 Actively lifts to: -10 kgs
* Returns blood to heart
e Draws air |
e Lowers ICP




ACD WITH ITD CPR

ITD significantly
enhances the vacuum

YA
o




NEGATIVE INTRATHORACIC PRESSURE?!

Intrathoracic Pressure

Y

§10 \,\ &
0
Preioad (heart refills)







CPR IN A SMALL ELEVATOR?

B Head Up?
® Head Down?

m Let’s go to the lab....




CEREBRAL PERFUSION PRESSURES PORCINE MODEL

i ACD HUP
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MULTIPLE MEASURES HUMAN CADAVER MODEL

ACD+ITD SUP ACD+ITD HUP B Normal
CPR  up CPR

»  ICP: 4-13 mmHg
»  CerPP: 50-70 mmHg

20 seconds
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QUESTIONS?

—

TEXANS-BELIKE

I'M GOING TO WHATABURGER! Y'ALL WANT
ANYTHINGD



MORNING BREAK

(15 MINUTES)






Measuring and Communicating
Resuscitation Quality Improvement

Keith Ozenberger BS, LP
Assistant Training Manager

Life Support Education
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Get With The Guidelines — Resuscitation at
UTMB: History

« Started with NRCPR 1n 2005

« Had representation on National Education Committee with
NRCPR

« With initial reports, saw some “unknown” weaknesses in our
resuscitation program

* First achieved Gold Award status with GWTG-R in 2013
« Maintained Gold Award status every year since 2013

m Health Life Support Education 2



Reports from 2005

CPA: Time to first shock <= 2 mun for VF/pulseless VT first documented rhythm

Percent of events in adult patients with VE/pulseless VT first documented rhythm in whom time fo first shock <=2 minutes of event recognition.
Time Period: 01/2005 - 12/2005; Site: UTMB - Galveston (57082)
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Reports from 2005

CPA: Time to IV/IO epinephrine <= 5 minutes for asystole or Pulseless Electrical
Activity (PEA)

Percent of events in adult patients where time to epinephrine <= 5 minute of asystole or pulseless electrical activity.
Time Period: 01/2005 - 12/2003; Site: UTMB - Galveston (57082)
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Reports from 2005

CPA: Reason CPA Resuscitation ended
Histogram breakdown of Reason CPA resuscitation ended
Time Period: 01/2005 - 12/2005 Site: UTMB - Galveston (57082)

CPA: Reason CPA Resuscitation ended
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Changes to be Made

* Brought reports to Resuscitation Committee
« Started including the report Gold Standards in Life Support
Education Classes

 Realized some of the causes were documentation, made
changes to Code Flow Sheet

(¥477):1 Health Life Support Education



2005 - 2008

CPA: Time to first shock <= 2 min for VF/pulseless VT first documented rhythm
Percent of events in adult patients with VF/pulseless VT first documented rhythm in whom time to first shock <=2 minutes of event recognition.
Time Period: 01/2005 - 12/2008; Site: UTMB - Galveston (57082)

Lon-
a0 -
B0 -

70

&0 -
50
40
30
20+
10-
0-

Time Perod

m My Hospial

Fercent of Fatients

2005
2006
2007
2008

Vdg5)e] Health Life Support Education



2005 - 2008

CPA: Time to IV/IO epinephrine <= 5 minutes for asystole or Pulseless Elecfrical
Activity (PEA)

Percent of events in adult patients where time to epinephrine <= 5 minute of asystole or pulseless electrical activity.
Time Period: 01/2005 - 12/2008; Site: UTMB - Galveston (57082)
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Then along came IKE

Vdg5)e] Health Life Support Education



Life after IKE

* Hospital full capacity closed down for rest of 2008
 Started back up slowly in late 2008 into 2009
* As staff returned, used time to educate on better resuscitation team operations

(¥477):1 Health Life Support Education



Code Location

CPA, PCAC, ARC. & MET: Event Location

Histogram breakdown of Event Location
Time Period: 01/2007 - 12/2010; Site: UTMB - Galveston (57082)

CPA, PCAC, ARC, & MET: Event Location
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Reports 2009 - 2013

CPA: Time to first shock <= 2 min for VF/pulseless VT first documented rhythm
Percent of events in adult patients with VE/pulseless VT first documented rhythm in whom time to first shock <=2 minutes of event recognition.
Time Period: 01/2000 - 12/2013; Site: UTMB - Galveston (57082)
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Reports 2009 - 2013

CPA: Time to IV/IO epinephrine <= 5 minutes for asystole or Pulseless Electrical
Activity (PEA)

Percent of events in adult patients where time to epinephrine <= 5 minute of asystole or pulseless electrical activity.
Time Period: 01/2009 - 12/2013; Site: UTMB - Galveston (57082)
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Reports 2009 - 2013

CPA: Reason CPA Resuscitation ended
Histogram breakdown of Reason CPA resuscitation ended
Time Period: 01/2009 - 12/2013: Site: UTMB - Galveston (57082)
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CPA. PCAC, ARC. & MET: Event Location

Histogram breakdown of Event Location
Time Period: 01/2013 - 12/2017; Site: UTMB - Galveston (57082)

CPA, PCAC, ARC, & MET: Event Location
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Get With The Guidelines-Resuscitation on a
Daily Basis

* Use the Gold Standards as the measure criteria when reviewing a code at all
campuses

* Development of a “Hot” Debriefing Form for staff to use after code is complete.
 Monthly Code Report to Resuscitation Committee is based off of GWTG-R

(¥477):1 Health Life Support Education



Hot Debrief Form

UTMB Resuscitation Debriefing Form

Instructions: Please complete this debrief form after each code with as many people involved in the code as possible. Please pick a quiet isolated space
if possible. The purpose of debriefing is education, quality improvement, and emotional processing. Please be objective; the focus is on the event and

not the person(s).

Participants: CJMD- Med/Pedi CIMD- Anesthesia [JICURN [JRespiratory Therapist [ONurse Administrator CJOther

1. What went well during our care of the patient?

2. What could have gone better during our care for the patient, and what is the potential solution for that?

3. Was there confusion at any time during the resuscitation about who the team leader was? CJYES CINO

(comment)
4. On a scale of 1-5, rate the teamwork of this resuscitation effort. {1=poor teamwork; 5=great teamwork)

1 2 3 4 5
{poor) (great)

5. Was the family or patient’s support person at the hospital? OOYES CINO [JIN/A Comment:

If yes, were they given a chance to be at the bedside and/or provided support? CIYES CINO Comment:

6. Were there any medication, equipment, or supply problems? CIYES [JNO Comment:

Other Comments:

This debriefing form does NOT become a part of the medical record, F ged and Confidential P to Texas Health and Safety Code Section 161.032.033.

Vdg5)e] Health Life Support Education



Monthly Code Review

UTMB Resuscitation Committee-Code Review:

[Menth, Year)

Location: UH # Code Within 24 hours of admission to Hospital:

A YES NO — — e ———
Admit Dx: Initial Rhythm:
Age AED Use: YES NO

Code DATE & START time:

Time of first defib:

Code END time:

Time of Responder arrival:

Time of first compressions:

Summ ary of Medications:

ECG/Telemetry Monitoring prior to code:
YES NO

Final Disposition of Code:

IV access:

Cause of Arrest:

Survived to Discharge:
YES  NO

Prior Vital Signs- Time and Data

Strengths:

Pri.nruﬂapil.:l R_E;i:lunse Activation (Date/Time/Reason)

Opportunities:

Code Within 24 hoﬁr-s_c';.fadmission to Hospital;

Location: [UH#
YES  NO
Admit Dx: Initial Rhythm:
Age: AED Use: YES NO )

Vdg5)e] Health Life Support Education

Code DATE & START time:

Time of first defib:

Code END time:

Time of first compressions:

Time of Responder arrival:

Summary of Medications:

ECGﬂele_n'i.etr\r Mon itoriﬁé prior to code:
YES NO

Final Disposition of Code:

Cause of Arrest:

IV access:

| Survived t_ra_ﬁischarge; )
YES NO

Prior Vital Signs- Time and Data

Strengths:

Prior Rapid Response Activation (Date/Time/Reason]

Opportunities:

—




Code Flow Sheet

The University of Texas Medical Branch Hospitals-Galveston, Texas
Madical Record Form 710508116

Date Area DE T|ME§
MD Team Leacer Name Time Cede Calied
‘
‘ RN Coda Recorder Name CPR Started
{F PATENT £ CARD OF LABEL IS UNAVAILABILE, WRITE DATE, PT NAME AND UHW 1% SPACE ABOWE P atient Survhvad/Transferred to BVM Started
Adult Resuscitation Flow Sheet P aert ExpredPrunounced tme Code Toam Arval
Please respond to all boxes
Prior to Code or Code Team Arrival [ECG/Takmetty Mortor Price 1o Code Y/ N | Was Code wilnessed Y / N AED used Y N
Airway- Adjuncts & Intubation Nasal AlrwaylOras Ajtway 02% |insubation Time. lacement confirmed with : Ausculation Y (N ETCOZ uses Y/ N
Breathing- Resp/BVM Rate
02 Saturation %
Blood Gases:  pH
PaCo?
202
HCO3
Glucose
Pom&uum
Circulation-Pulse / Heart Rate
CPR/Compressions (Piease Cica) YIN IYIN JY/N IYIN JYIN IY AN [YIN [Y/N JYIN IYIN [Y/N [YIN |YIN Y/ N IYIN Tvin
Blood Pressure
[Cardiac Rhythm
Defib/Sync Cardioversion p/s Ipis |ois |ors foss [pss [o/rs [pis fors [oss [ors |ors Jors fors Jors Jors

[Phaase Wrte In Joules Ceverad)
ardioversion 50-200 per ACLS guceines
oll (defb 120 - 150 - 200)

k {defi 200 - 300 -
EKG Rhythm after shack
Drugs- Administration Route VIO [IV/1I0 |V/10 [IV/I0 [IVII0 Ivrio |Iviio [iviio [iviio [viio
I |E inephring 1mg (Q 3 min|
Lidocaine 1.1.5 max
Amiodarone 300mg OR 150mg (dilute}
Magnesium Sulfate 1-2 Gmesoe:
Atropine o 5-1mg (max 3 0mg)
Sodium Bicarbonate 1

VIO [IVIIO [IV/IO |IV/1I0 (IV/1I0 [IVII0

IAdditional Procedures/Documentation g

5
Original- Medical Record. Part 2- Care Send Lab Team Leader Signature RN Dae, . : - ',)1
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Code Results

CPA: Reason CPA Resuscitation ended

Histogram breakdown of Reason CPA resuscitation ended
Time Period: 01/2005 - 12/2017; Site: UTMB - Galveston (57082)

CPA: Reason CPA Resuscitation ended
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Discharge Status

CPA. PCAC, ARC. & MET: Discharge Status
Histogram breakdown of admissions by discharge status (alive or dead)
Time Period: 01/2009 - 12/2017; Site: UTMB - Galveston (57082)

CPA, PCAC, ARC, & MET: Discharge Status
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DNR Status

CPA: Adult and pediatric patients with pulseless cardiac events who died and had DNAR

status declared and/or Life support withdrawn
Histogram breakdown of adult and pediatric patients with pulseless cardiac events who died and had DNAR. status declared and/or Life support withdrawn.
Time Period: 01/2009 - 12/2017: Site: UTMB - Galveston (57082)
CPA: Adult and pediatric patients with pulseless cardiac events who died and had DNAR status
declared and/or Life support withdrawn
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In Conclusion

* GWTG-R has given us a standard to gauge our performance in resuscitation
* A guide to augment our training classes

* A support for Instructors to be more open to share feedback to help our
students do better every time they are involved in resuscitation

e Support for higher participation in mock code drills

(¥477):1 Health Life Support Education



THIS VS. THAT: FINDING YOUR
CODE BLUE GURU

DRS. BABITH MANKIDY AND KEVIN ROY



Baylor

College of
Medicine

Code Process
Baylor St Luke’s Medical Center

Babith Mankidy MD, FCCP
Department of Pulmonary and Critical Care

Baylor College of Medicine



Baylor

College of

Medicine

Finding the Code Blue Guru

Rethinking the Code process
Challenges for the new CPR Chair

Baylor St. Luke’s Experience



Baylor

vl Disclosures

Disclosures: None




faylor Code Committee Restructuring

Medicine

Executive Sponsor : Chief Nursing officer

Members:
> Cardiology MD

°c Emergency Dept MD
> Anesthesia MD

> Pharmacy

o Respiratory therapy
° Informatics

> Nursing Education

> |M residency

° Rapid response

o Qualiti Imirovement




Baylor

Code Committee Mission

Monitoring CPR quality
Performance benchmarking GWTG —R
Catalyst for code process education

Policy creation and maintenance

Ql projects




Baylor

College of

Medicine Integration of Code Process with CPR Committee

Code blue

CPR
Committee




Baylor Code Committee Restructuring

College of

Medicine Going beyond business as usual...

Monthly meeting from quarterly

Chair :

Deep dive: Code case review now evolved into a subcommittee —
Precode review

Monthly Dash-board




Reliable Data Collection and reporting

Reconciling overhead pages with code sheets

Developed a process with rapid response to call units every morning
after review of Overhead calls




Baylor

o Dashboard

Total Codes
35

)5 24 24 5 23 23
21

20 19

15 14 13 13

10
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Baylor

College of

Medicine D a S h b O a rd

Code Survival

90%
° 82%  82%

80%
70%  70%
70%  66%  66%  08%

60%
50%
40%
30%
20%
10%

0%
Jan Feb  March April May Jun July Aug Sep Oct Nov Dec

Mean survival 69%



Baylor

College of

Medicine Da S h boa rd

Survival to discharge

50%

45%

45%

40%

35%

30%

25%

20%

15%

10%
Mean survival to discharge 31 %
5%
0%
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Baylor

o Dashboard

Percentage codes in ICU

100%
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90% 84%

80%

70% 71%  71%

70%
60%
50%

409
40%
30%
20%
10%

0%
Jan Feb March April May Jun July Aug Sep Oct Nov Dec



Baylor

i Dashboard

Codes by Rhythm

2
1

Dec

mPEA ®mVF/VT mBradycardia Asystole
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Baylor

College of
Medicine
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Code Location
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1. Role assignment

2. Code Process manager




Baylor
College of
Medicine

Role Assighment

Airway
Person

Code
Activator

Catholic Health Initiatives

imagine better health.”

Patient

Charge Nurse
Timer/Recorder

Emergency Cart
Retriever

Primary Nurse




Role Assignment in Action
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Code Chaos and insufficient team dynamic

1. Role assignment

2. Code Process manager-Rapid response team
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Evolution of Rapid Response System at BSLMC

RRT MET

2013 Jan 2014 Oct 2015 2016 2017 2018

Time line of RRT and MET at BSLMC



Codes Per 1,000 Patient Days

Baylor CODES from 2013-2017
College of Mormed to per Thousand Patient Days
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Medicine Role of Code Process Manger

Ensure role assighment

Identify team leader

Back board, ETCo2

Vascular Access (EzIO)

Point of care labs (Glu, ABG, CMP, Lactate)
Bring POC Echo to codes

Facilitate communication, Chaos control

Debrief

Catholic Health Initiatives

imagine better health.™
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Code Chaos and insufficient team dynamic

Performance measures
"Defib time <2 min

"Etco2 measurement



GWTG Metrics
Gt Defib < 2min
AED Mode Manual Mode

Catholic Health Initiatives

imagine better health.™




GWTG metrics
Medicin Monitoring End tidal C02

Baylor

All respiratory therapist
equipped with EtCo2

monitors

Catholic Health Initiatives

imagine better health.”
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Resident Code note

1. Standardization

2. Helps with abstraction
3. GWTG metrics




My Note

Type: Service: Date of Semvice: |3!3[]!2[]19 | |09::15 PM
B avl or I™ Cosign Required
C(‘)ll'cgc of % BAYLwa+
Medicine

Code Blue MNote

Briefh T v o. female with *** admitted on 3/28/2019 for ***.

Hospital course notable for ***.

Situation: Code Blue called at ™ {Time; am/pm:31393}.
- Was cardiac arrest witnessed or captured on the monitor? [YES/NO:23497}

Background: ***

Assessment

- On arrival, CPR was {CODE Initial CPR:25924}

- Initial airway/ventilation: {CODE Airway:25923}

- Initial pulse check: {CODE Pulse:25925)

- Inttial rhythm: {CODE rhythm:25915}

-Time to first chest compressions: {[CODE time to compressions:25929}
- Was there high quality, uninterrupted, CPR? {yes no:315493::"Yes"}

Recommendations: ACLS protocol was initiated with the details below.

Details of Code
- Access established: {CODE access: 25926}
- Method of airway confirmation: {CODE airway confirmation:25828}
- Procedures: **
- Medications administered: {CODEMEDS:25111}
- Time to V1O epinephrine <= 5 minutes for asystole or PEA? {YES:23483}
- IVF administered:***
- Shocks delivered:{yes/no:310449}
- If initial rhythm VT/A/F, time to first shock == 2 minutes (i.e. time from the placement of pads)? {yes/no:310449}
- If yes, number of shocks™*
- Pertinent code labs: ™*

Additional narrative of events and clinical reasoning (5H/Ts considered). **

After * minutes, {CODEBLUEEND: 25120} at *** {Time; am/pm:31393}.

Plan of further care (if applicable) ***

Targeted temperature management considered [YES/NQ:23497}, if not, contraindicated because of ***.

Patient handed off to ICU Attending ***.

Family notified at ** {Time; am/pm:31393}.

Primarv attendinn natified at *** ITime am/nm 313931



Abstract to the AHA Quality of Care and Outcomes Research
Scientific Sessions to be held in Arlington, VA on April 5-6, 2019.

Improving Compliance with Get with the Guidelines-Resuscitation Metrics by

: Standardizing Code Note Documentation \" CHI St Luke’s

Mdicinc Benjamin Moss, MD, Katherine Richards, MD, Babith Mankidy, MD, Seanna D’Avignon, BSN, RN, and Christopher K. Morgan, MD Health
Baylor College of Medicine and Baylor-St. Luke’s Medical Center, Houston, TX

OBJECTIVE

B Pre-implementation Post-implementation

To increase adherence to Get with the Guidelines- * RESULTS
Resuscitation (GWTG-R) measures by improving the
quality of documentation of cardiac arrests by resident
code leaders through the implementation of a
standardized code note template

Next

+ 22 notes reviewed prior to and 17 notes after
implementation of a standardized code note template
(Figure 2).

14/17 (82%) of post-implementation code notes used the
standardized template.

All GWTG-R categories and clinical reasoning
documentation trended toward improvement (Figure 1)
Documentation of time-to-epinephrine significantly
increased from 5.9% to 91.7% (Figure 1).

CONCLUSIONS

Development of a standardized code note template
improved documentation of GWTG-R quality measures
for in-hospital cardiac arrest.

Hospital compliance with guidelines improved following
this intervention, now qualifying it for GWTG-R Bronze for
three consecutive months of compliance.

Expansion of the standardized code note for widespread
use by providers throughout the hospital is expected to
continue to improve code documentation and hospital
compliance with GWTG-R.

Previous

End Show

5

Witnessed Time to 18t shock Time to epinephrine Airway confirmation Clinical reasoning

BACKGROUND

Percent Documantation
]

"
.

* The American Heart Association created GWTG-R to
facilitate reporting and analysis of cardiac arrest data.

* GWTG-R criteria include witnessed events, confirmation
of airway, two minute time-to-shock for ventricular
tachycardia or fibrillation, and five minute time-to-first dose
of epinephrine for pulseless electrical activity.

Figure 1. Percent of notes documenting GTWG-R criteria and clinical reasoning before
and after implementation of the stnada code blue note

Code Blue Note
Bty GNAMEQ = 3 GATEG GIENG m  acote o GATMATOT e

METHODS

raa e
T 10 i chkt commprnacors. (COCE ta 13 cormpresanes, 25605
Wt Pare tugh ity umesmmugtnd, CPR? (pas. o0 311483

A retrospective chart review was performed on resident-
authored code notes before and after implementation of a
standardized code note. An electronic medical record
template was developed which highlighted GWTG-R
metrics. This note was made available to all resident
physician code leaders. Reviewed notes were assessed
for documentation of GWTG-R metrics and clinical
reasoning.

s " snaten, [CODESLUEEND 25120) ™ (Tor; amupem: 318

Plan ol further care (¢ appicatie) ™

Targuond semperitory muraguert conaered (FESNC2MAT] F ot cormandicued
Becnan

Figure 2: Template code blue note with GWTG-R criteria highlighted in red.
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i Lessons Learned:

“Find the code blue guru”

Proper collection of code data - keep a good grip on the data
Get leadership buy in as “high priority”

Set achievable goals

Audit your PDSA interventions until things are “hard-wired”
Give feed back to your team as well as rest of the hospital

Utilize your Rapid response services: Include RRS /MET leaders in
code committee

Catholic Health Initiatives

imagine better health.”



Simplifying CPR
: Committees in a
- Complex System

Kevin Roy, MD, FAAP
Texas Children’s Hospital
Baylor College of Medicine




Disclosures

Kevin Roy has no relevant financial disclosures




Introduction

 What does a CPR Committee do within a system?
e How does a Committee evolve over time?

 What are common guiding principles?




COMPLEX SYSTEMS — SIMPLIFIED RESPONSES

1 Code Activation System
2 Code Carts (1 Defibrillator)

3 Campuses
941 Licensed Beds
 Neonatal, Pediatric, Adult

One Code Navigator

* Inpatient, Outpatient, Satellite Common Internal Reporting

Offices

External Reporting
« Main Campus: 5 Separate
Buildings




Designing Structure to Match Complexity

* Main CPR Committee: Every other month

e Su

e Su
Re

o Committees: RRT, CPR Quality

0 Committee Structure: Event Review vs. Summary

oorting




Diverse Perspectives

N\
~

* Membership CPR Committee :

 Membership in Subcommittee
* Workgroups
» System wide implications pilot projects

o Assess, recruit, re-recruit
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Defining Leadership

N\
~
~

* Requires Multiple Leaders

e Committee Chair, Co-Chairs, Administrative Leader

 Term Limits?

 Sub Committees
* Project based
» Specific Areas
* Former Chairs

» Other Leaders: o

e

American
Heart
Association.




Evolving Goals: Is there a Hierarchy of Needs

1.Understand
2.Standardize
3.Assess Standardization

4 .Disseminate - Internal/External

S.Improve

~
~
~
~
~
~
-~
-~
e
—
-
—
—
—_—
—
—
—
-
-
= @
—
—
'
-
-t
->
-
-
e
.-
-
-
-
-
-
T
-~

e

American
Heart
Association.




Final Thoughts

N\
~

« Chance favors a prepared system :
* Thoughts on mistakes

* Learning from others

Contact Info: kmroy@texaschildrens.org

e

American
Heart
Association.




Risk-Standardized Survival Ratesfor
In-Hospital Cardiac Arrest:

How were they created, What the rates mean,
and Why is survival higher at some hospitals?

Paul Chan, MD MSc

Clinical Scholar, Mid America Heart Institute
Professor, University of Missouri - Kansas City
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1700°s

0 Cardiac Arrest
Treatment Device
used to Blow Smoke
up One’s Rectum

0 Hung along major
waterways (e.g.,
River Thames)
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RESUSCITATION

- Formerly the National Registry for CPR (NRCPR)

e Launched in 2000: over 250,000 IHCA cases to date from
>700 sites
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Racial Differences in Survival
After In-Hospital Cardiac Arrest

Paul 5. Chan, MD, MSe

Graham Nichol, MD, MPH

Harlan M. Krumholz, MD, SM

John A, Spertus, MD, MPH

Philip G. Jones, MS

Eric 1). Peterson, MD., MPH

Saif 5. Rathore, MPH

Brahmajee K. Nallamothu, MD, MPH

for the American Heart Association

National Registry of Cardiopulmonary

Resuscitation (NRCPR) Investigators

URVIVAL FOLLOWING IN-

hospital cardiac arrest repre-

Context Racial differences in survival have not been previously studied after in-hospital
cardiac arrest, an event for which access to care is not likely to influence treatment.

Objectives To estimate racial differences in survival for patients with in-hospital car-
diac arrests and examine the association of sociodemographic and clinical factors and
the admitting hospital with racial differences in survival.

Design, Setting, and Patients Cohort study of 10011 patients with cardiac ar-
rests due to ventricular fibrillation or pulseless ventricular tachycardia enrolled be-
tween January 1, 2000, and February 29, 2008, at 274 hospitals within the National
Registry of Cardiopulmonary Resuscitation.

Main Outcome Measures Survival to hospital discharge; successful resuscitation
from initial arrest and postresuscitation survival tsecondary outcome measures).

Results Included were 1883 black patients (18.8%) and 8128 white patients (81.2%).
Rates of survival to discharge were lower for black patients (25.2%) than for white pa-
tients (37.4%) (unadjusted relative rate [RR], 0.73; 95% confidence interval [CI], 0.67-
0.79). Unadjusted racial differences narrowed after adjusting for patient characteristics
(adjusted RR, 0.81 [95% CI, 0.75-0.88]; P=.001) and diminished further after addi-
tional adjustment for hospital site (adjusted RR, 0.89 [95% Cl, 0.82-0.96]; P=.002).
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«ccess to care is not likely to influence treatment.

Duration of resuscitation efforts and survival after
in—hospital cardiac arrest: an observational study

D Gal Ih"Jx" Paul 5 Chan, Rober erg, Steven L Kronick, Calin R Cooke, Mingrui Lu, Mowssmi Ban Rodney A Hayward
M Erumholz, Brahmajee K Nollamothy fe the Amsrican Heart A ssociation Get With The Guiddlines—Resusdtation (formerly the
Nationd Registry '-ft rrdiopuimonary Resuscit ation) Investigators

Summary

Background During inhospital cardiac arrests, how long resuscitation attempts should be contimued before
termination of efforts is unknown. We investigated whether duration of resuscitation attempts varies between
hospitals and whether patients at hospitals that attempt resuscitation for longer have higher survival rates than do
those at hospitals with shorter durations of resuscitation efforts.

Methods Between 2000 and 2008, we identified 64 339 patients with cardiac arrests at 435 US hospitals within the Get
With The Guidelines—Resuscitation registry. For each hospital. we caloulated the median duration of resuscitation
before termination of efforts in non-survivors as a measure of the hospital's overall tendency for longer atternpts. We
used multilevel regression models 1o assess the association between the length of resuscitation attempts and risk-
adjusted survival. Our primary endpeints were immediate survival with return of spontanecus drculation during
cardiac arrest and survival to hospital discharge.

Findings 31198 of 64339 (48.5%) patients achieved return of spontaneous dreulation and 9912 (15-4%) survived to
discharge. For patients achieving retum of spontanesus circulation, the median duration of resuscitation was 12 min
(IQR 6-21) compared with 20 min (14-30) for non-survivors. Compared with patients at hospitals in the quartile with
the shortest median resuscitation attempts in non-survivors (16 min [IQR 15-17]), those at hospitals in the quartile
with the longest attempts (25 min [25-28]) had a higher likelihood of return of spontaneous circulation (adjusted risk
ratio 1-12, 95% CI 1-06-1-18; p<0-0001) and survival to discharge (1-12. 1-02-1-23; 0-021).

fferences in survival for patients with in-hospital car-
ciation of sociodemographic and clinical factors and
differences in survival.

i Cohort study of 10011 patients with cardiac ar-
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Trends in Survival after In-Hospital
Cardiac Arrest

Saket Girotra, M.D., Brahmajee K. Nallamothu, M.D., M.P.H.,
John A. Spertus, M.D., M.P.H., Yan Li, Ph.D., Harlan M. Krumholz, M.D.,,
and Paul S. Chan, M.D., for the American Heart Association

Get with the Guidelines—Resuscitation Investigators

ABSTRACT

BACKGROUND
Diespite advances in resuscitation care in recent yvears, it is not clear whether survival
and neurologic function after in-hospital cardiac arrest have improved over time.

METHODS
We identified all adults who had an in-hospital cardiac arrest at 374 hospitals in the
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Delayed Time to Defibrillation after In-Hospital Cardiac Arrest

Paul 5. Chan, M.D., Harlan M. Krumholz, M.D., Graham Nichol, M.D., M.P.H.,
Brahmajee K. Mallameothu, M.D., M.P.H., and the American Heart Association
Mational Registry of Cardiopulmonary Resuscitation Investigators™®

ABSTR ACT

BACKGROUND
Expert guidelines advocate defibrillation within 2 minutes after an in-hospital cardiac
arrest caused by ventricular arrhythmia. However, empirical data on the prevalence
of delayed defibrillation in the United States and its effect on survival are limited.

METHODS
We identified 6789 patients who had cardiac arrest due to ventricular fibrillation or
pulseless ventricular tachyvcardia at 269 hospitals participating in the National Reg-
istry of Cardiopulmonary Resuscitation. Using multivariable logistic regression, we

From Saint Luke's Mid-America Heart In-
stitute, Kansas City, MO (P.5.C.); the Uni-
versity of Michigan Division of Cardiov as-
cular Medicine, AnnArbor(P.5.C., B MN.;
the Section of Cardiovascular Medicine
and the Robert Wood Johnson Clinical
Scholars Program, Department of Medi-
cing, and the Section of Health Policy and
Administration, De partment of Epidemi-
ology and Public Health, Yale University




Survival

< 2 minutes > 2 minutes
(n=4,744) (n=2,045)

SURVIVAL OUTCOMES
ROSC, n (%) 3,165 (66.7%) 1,003 (49.0%)
Alive at 24 Hours, n (%) 2,607 (55.0%) 765 (37.4%)
Survival to Discharge, n (%) 1,863 (39.3%) 455 (22.2%)

Unadjusted OR Adjusted OR*
(95% CI) (95% CI) p-value

SURVIVAL OUTCOMES
ROSC, n (%) 0.48 (0.43, 0.53) 65 0.49, ocsD <.001

Alive at 24 Hours, n (%) 0.48 (0.43, 0.54) <.001
Survival to Discharge, n (%) 0.44 (0.39, 0.50) 48 0.42, 0. 5 <.001

NEUROLOGICAL OUTCOMES 0.71 (0.57, 0.89) 0.74 (0.57, 0.95) 0.02
FUNCTIONAL OUTCOMES 0.67 (0.52, 0.87) 0.74 (0.56, 0.96) 0.02

Chan et al. NEJM, 2008:358, pp.9-17.
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Minute Minutes to Defibrillation
of Delay In
) y ) Minutes Survived Unadjustad Adjusted
Defibrillation to Defib No.of  to Dis. Odds Ratio Odds Ratio
) rillation  Patients charge (95%& CI) [95%& CI) P Value
Tl me <1 3994 1577 Reference Reference —
2 750 285 0.94 (0.81-1.10) 1.02 (0.85—1.21) 0.85
3 47 2 160 0.78 [(0.64—0.96) 0.84 (0.67—1.05) 0.12
= 291 arf 0.4& (0.35—-0.61) 0.50 (0.37—-0.67) = 0001
5 194 b 0.51 (0.40—0.64) 0.54 (0.42—-0.70) < 0001
= 145 27 0.35 (0.23-0.54) 0.39 (0.25-0.61) < 0001
= 743 103 0.25 (0.20-0.31) 0.27 (0.21—-0.34) =001
Figure 2. Unadjusted and Adjusted Rates of Survival to Hospital Discharge
According to Time to Defibrillation.
A graded inverse association was seen between time to defibrillation and
survival rate (P for trend <0.001). Cl denotes confidence interval.




Automated External Defibrillators and
Survival After In-Hospital Cardiac Arrest

Paul 5. Chan, MD, M5c

Harlan M. Krumholz, MD, SM

John A. Spertus, MD, MPH

Philip . Jones, M5

Peter Cram, MD

Robert A. Hf*rg. MD

"llldl“'u .'*1.]1]'1 PE"h{‘]’{ZI.'_'i'. I"ll"-l

1II.Iinnj.' Nadkarm., MD

Harj.' E. Mancini. RN, PhD

Brahmajee K. Nallamothu, MD, MPH

for the American Heart Association

MNational Hf*gi:-'trj.' of [lun]i[}plﬂmﬂnur}'
Resuscitation (NRCPR) Investigators

5E OF AUTOMATED EXTER-
nal defibrillators (AEDs) has
been proposed as a strategy
to reduce times to defibril-
lation and improve survival from car-
diac arrests that occur in the hospital
setting."* However, current evidence to

Context Automated external defibrillators (AEDs) improve survival from out-of-
hospital cardiac arrests, but data on their effectiveness in hospitalized patients are
limited.

Objective To evaluate the association between AED use and survival for in-hospital
cardiac arrest.

Design, Setting, and Patients Cohort study of 11695 hospitalized patients with
cardiac arrests between January 1, 2000, and August 26, 2008, at 204 US hospitals
following the introduction of AEDs on general hospital wards.

Main Outcome Measure Survival to hospital discharge by AED use, using multi-
variable hierarchical regression analyses to adjust for patient factors and hospital site.

Results Of 11695 patients, 9616 (82 _2%) had nonshockable rhythms (asystole and
pulseless electrical activity) and 2079 (17.8%) had shockable rhythms (ventricular fi-
brillation and pulseless ventricular tachycardia). AEDs were used in 4515 patients (38.6%).
Owerall, 2117 patients (18.1%) survived to hospital discharge. Within the entire study
population, AED use was associated with a lower rate of survival after in-hospital car-
diac arrest compared with no AED use (16.3% vs 19.3%, adjusted rate ratio [RR],
0.85; 95% confidence interval [CI], 0.78-0.92; P<.001). Among cardiac arrests due
to nonshockable rhythms, AED use was associated with lower survival (10.4% vs 15.4%;
adjusted RR, 0.74; 95% Cl, 0.65-0.83; P<.001). In contrast, for cardiac arrests due
to shockable rhythms, AED use was not associated with survival (38.4% vs 39.8%;
adjusted RR, 1.00; 95% CI, 0.88-1.13; P=.99). These patterns were consistently ob-
served in both monitored and nonmonitored hospital units where AEDs were used,
after matching patients to the individual units in each hospital where the cardiac ar-
rest occurred, and with a propensity score analysis.




Survival to Discharge

AED
Used

AED
Not Used

Adjusted
Rate Ratio
(95% ClI)

P Value

All Units na /total no_ (%)

All arrests 16.3%

19.3%

0.85 (0.78, 0.92)

<.001

VF and pulseless VT 38.4%
Asystole and PEA 10.4%

39.8%
15.4%

1.00 (0.88, 1.13)
0.74 (0.65, 0.83)

0.99
<.001

Monitored Units, no. / total no. (%)
All arrests

VF and pulseless VT
Asystole and PEA

0.87 (0.79-0.97)
1.03 (0.89-1.18)
0.72 (0.62-0.85)

Non-Monitored Units, no. / total no. (%)
All arrests

VF and pulseless VT
Asystole and PEA

0.82 (0.70-0.98)

0.93 (0.63-1.36)
0.79 (0.65, 0.96)




Survival to Discharge

AED
Used

AED
Not Used

Adjusted
Rate Ratio
(95% ClI)

P Value

All Units, no. / total no. (%)
All arrests 16.3%

19.3%

0.85 (0.78, 0.92)

<.001

VF and pulseless VT 38.4%

39.8%

1.00 (0.88, 1.13)

0.99

Asystole and PEA 10.4%

15.4%

0.74(0.65, 0.83)

<.001

Monitored Units, no. / total no. (%)
All arrests
VF and pulseless VT
Asystole and PEA

0.87 (0.79-0.97)
1.03 (0.89-1.18)
0.72 (0.62-0.85)

Non-Monitored Units, no. / total no. (%)
All arrests

VF and pulseless VT
Asystole and PEA

0.82 (0.70-0.98)

0.93 (0.63-1.36)
0.79 (0.65, 0.96)




Other Outcomes

AED Used AED Not Used
Value Value P Value

Time to Defibrillation, min.
Monitored Unit
Median (IQR) 2 (0, 4) 1 (0, 4)
Delayed (>2 minutes), % 38.9% 35.2%
Non-Monitored Unit
Median (IQR) 2 (0, 5) 2 (0, 5)
Delayed (>2 minutes), % 47.6% 42.4%

Number of Defibrillation Attempts among patients
All Units 1(1, 3) 1(1, 2)
Monitored unit 1(1,2) 1(1, 2)
Non-monitored unit 2(1,3) 2(1,3)

Duration of resuscitation prior to restoration of pulse in patients with ROSC, min.
VF or Pulesless VT, median (IQR) 11 (5, 20) 10 (5, 20)
Asystole or PEA, median (IQR) 15 (9, 24) 14 (7, 22)
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ABESTRACT

BACKGROUND
Despite advances in resuscitation care in recent years, it is not clear whether survival
and neurologic function after in-hospita! cardiac arrest have improved over time.

METHODS
We identified all adults who had an in-hospital cardiac arrest at 374 hospitals in the
Get with the Guidelines—Resuscitation recistry between 2000 and 2009. Using multi-




VFand VT

Owerall

.,,4—0‘_.._—0—4—*—"’*"

Asystole and PEA

=
&n
=
=
[
A
5
=2
L)
"
3

| | | | | I | | | |
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 2. Unadjusted Rates of Survival to Hospital Discharge by Calendar Year.

Observed (crude) rates for survival to discharge are shown for the overall
cohort and separately for shockable cardiac-arrest rhythms (ventricular fi-
brillation [WF] and pulseless ventricular tachycardia [VT]) and nonshockable
cardiac-arrest rhythms (asystole and pulseless electrical activity [PEA]).
P<0.001 for trend for each survival curve.




Model Results

Table 2. Trends in Survival and Neurologic Qutcomes.*

Adjusted Rate
Ratio per Year P Value
Outcome Risk-Adjusted Ratesy (95% Cl)::  for Trend::

2003 2004 2005 2006

percent

Survival to discharge 3. 189 200 <0.001

Acute resuscitation survivalf 2. 47.0 