OGEI‘ WITH THE
" Heart | Siroke. GUIDELINES.

it I why RESUSCITATION

Heart.org/Resuscitation




Our Presenter

Todd Sweberg, MD, MBA

Medical Director

Pediatric Intensive Care Unit

Cohen Children’s Medical Center-Northwell Health

Assistant Professor of Pediatrics
Zucker Hoftra Northwell School of Medicine

12/15/2017

9,

American  Amaricen
H_l]m
Assoviation  Assediation .

i b5 oy~

GET WITH THE

RESUSCITATION

©2013, American Heart Association 2



Amarican ™ A ) . GET WITH THE
e Siwia | | GUIDELINES.
S| 22 | '/ GUIDELIR

Disclosures

* | have no financial disclosures or conflicts to report.

12/15/2017 ©2013, American Heart Association 3



Amarican ; GET WITH THE
S RESUSCITATION

Aims

» Discuss development of Cerebral Performance Category (CPC) and Pediatric Cerebral
Performance Category (PCPC) scores

* Review significant GWTG articles relying on CPC/PCPC

* Discuss utilization and reliance of GWTG research on CPC/PCPC

 Present trends in CPC/PCPC documentation in the GWTG database

12/15/2017 ©2013, American Heart Association 4
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Cerebral Performance Category

Assessment of outcome after severe brain damage: a practical scale
B Jennett, M Bond - The Lancet, 1975

Cited 7220 times

12/15/2017 ©2013, American Heart Association 5
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Cerebral Performance Categories Scale

CPC Scale

Note: If patient is anesthetized, paralyzed, or intubated, use “as is” clinical
condition to calculate scores.

CPC 1. Good cerebral performance: conscious, alert, able to work, might
have mild neurologic or psychologic deficit.

CPC 2. Moderate cerebral disability: conscious, sufficient cerebral

function for independent activities of daily life. Able to work in sheltered
environment.

CPC 3. severe cerebral disability: conscious, dependent on others for

daily support because of impaired brain function. Ranges from ambulatory
state to severe dementia or paralysis.

CPC 4. comaor vegetative state: any degree of coma without the
presence of all brain death criteria. Unawareness, even if appears awake
(vegetative state) without interaction with environment; may have
spontaneous eye opening and sleep/awake cycles. Cerebral
unresponsiveness.

CPC 5. Brain death: apnea, areflexia, EEG silence, etc.

Safar P. Resuscitation after Brain Ischemia, in Grenvik A and Safar P Eds: Brain
Failure and Resuscitation, Churchill Livingstone, New York, 1981; 155-184.

Eds — Brain Fa.{-lute and Respscitation, Churchill Livingstone, New York-, 1981; 155-184.

12/15/2017

©2013, American Heart Association 6
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Assessing the outcome of pediatric’
intfensive care

Debra Henry Fiser, MD

In this study it has been demonstrated that the POPC and
PCPC scales are both reliable and valid for the measure-
ment of short-term morbidity in children after pediatric in-
tensive care. They are also responsive, detecting longitudi-
nal changes in status during the term of hospitalization.!?

Cited 467 times

(J PEDIATR 1992;121:68-74)

12/15/2017 ©2013, American Heart Association 7
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Pediatric/Neonate Cerebral Performance Categories/PCPC Scale
¢ PCPC 1 : Normal - Age-appropriate level of functioning; ) . ) o
preschool child developmentally appropriate; school-age child o PCPC 4 : Severe cerebral disability - Preschool child’s activities
attends regular classes. - . : : :
or daily living milestones are below the 10th percentile, and child
¢ NEONATE : Nommal - No obvicus neurological abnormalities. ) Y . £ o o
1s excessively dependent on others for provision of activities of
¢ PCPC 2 - Mild cerebral disability - Able to interact at an age- - .- . 1 hil - -
appropriate level; minor neurological disease that 1s controlled and dﬂ_llj’ liv g- Dol—age d i Yhe S0 unpa:.red as to be ble
does not interfere with daily functioning (e.g., seizure disorder that to attend school; school-age child 1s dependent on others for

is well controlled with medication): preschool child may have provision of activities of daily living; abnormal motor movements
minor developmental delays, but more than 73% of all daily living

developmental milestones are above the 10 th percentile; school- for both preschool and school-age child may include non-
age child attends regular school, but grade is not appropriate for plleDSf!ﬁll, dﬂCGﬂiCﬂtE, or decershrate responses to pﬂ]ﬂ
age, or child is failing appropriate grade because of cognitive . y- .
difficulties. o NEONATE : Severe cerebral disability - Obvious severe
* NEONATE : Mild cerebral disability - Minor neurological neurological disorder: Abnormal motor movements may include

abnormality; neurological disease that is controlled and does not
interfere with daily functioning (e.g_, seizure disorder that 1s well
controlled with medication).

non-purposeful, decorticate or decerebrate response to pain.

o PCPC 5 : Coma or vegetative state - Coma; unawareness.

* PCPC 3 : Moderate cerebral disability - Below age-appropriate

functioning; neurological discase that is not controlled and o NEONATE : Coma or vegetative state - Coma; unawareness.
severely limits activities; most activities of preschool child’s daily

living developmental milestones are below the 10th percentile; e PCPC 6 - Brain death

school-age child can perform activities of daily living, but attends "

special classes because of cognitive difficulties and/or has a * NEONATE : Brain death

learning deficit.

* NEONATE : Moderate cerebral disability - Neurological disease
that 1s not controlled (e.g., breakthrough seizures despite

12/15,p medications which affect responsiveness to environment). ©2013, American Heart Association
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CPC/PCPC

 Most sites don’t chart this in the medical record
* You need to “calculate” it !!
» Itis easy to calculate!

« Don’t check undocumented in the GWTG forms because it isn't written in the medical record

 Only score as not documented if there is no information in the chart to help you score it (which would be

really, really, really, unusual)

 Even if there is not data on admit to score the CPC/PCPC, there will be some on discharge

 There should always be a discharge CPC/PCPC!

12/15/2017 ©2013, American Heart Association 9
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Admission & Discharge
Hat eNts APPEAr In the Get Wih The Guideined ® - Resuscitaton PMT &5 dark orey Shaded areas.
System Entry DeteTime___ [/ B 2 Time
Boen his acmiéssion (or transfesred from Dath hospital)? O Yes QMo
DateTime of Bich: _(__/. 0 DO UnkrgvwniNol Documented 0 Time Nat Documented
Age at System Entry: In years | manths | weeks | days | hours | minstes 0 Ddagel
Gendsr: CPC/PCPC Scoring Definitions
QMae JFemale O Unknown
P Amercancinn o Aok Nothe 9 Bk Alian A 2 white Admission CPC: 3 Unknown/Not Documented/Not Applicable
0 Aslan QO Mative Hawaian or Pacific Islander auto -
OFTIONAL: OPTICHAL:
Qcheese B Guamanan & Cramerrs . .
3fipre 3 Samoen Admission PCPC: U Unknown/Not Documented/Not Applicable (newborn)
Q Jepanese O Cther Pacific Islander E—
0 Korean
3 o o
HEPACEMCI. OB e ewercan, Chcanc 1 Good cerebral performance
ateuTo 3 Puera Rizan 2 Moderate cerebral disability
S Ancthet Fspenic. Latr of Spenish Giign 3 Severe cerebral disability
Birth Weight (patients <30 days cld enly); Units: O pounds O Digrams O Birth Weight D . i
nm,...,..;.mm’: ! . ® Adult Cerebral Performance Categories/CPC Scale 4 Coma or vegetative state
Welght | onlyi_____ Units: Opounds O kiiograms O grams O Weight UrinownND 5 Brain death
Length patients <30 days oid only), Uit Qinches O O Langth =
- nimeters O Circum. Unknawn'hat Documented 1 Normal
2 Mild cerebral disability
/ Admissisn CPE: Q Unkosmhiet Documentsdtiot Appicasle 3 Moderate cerebral disability
Admission PCRC: (3 Unkricwn ot DocumeRisd/NeE APRICSED (newbiom) L . 4 Severe cerebral disability
B— Pediatric/Neonate Cerebral Performance Categories/PCPC Scale 5 Coma or vegetative state
2 Hoarae carser ity 6 Brain death
3 Severe ral di
TPC Seale 4 Coma or vegatative state
& Brain death
1 Hormal
2 Mild cerebral disabikty
3 Mogerate cersbral disatility
\ o Scale ;Oauam'::mm
& Brain death

©2013, American Heart Association 10
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For patients that are less than 30 days old at the time of system entry date, enter the patient's head circumference. Indicate "inches" or "centimeters." If multiple head circumference measurements are documented, enter
the first documented head circumference. If head circumference is not documented, select "Usilmown/Not Documented.”

CPC/PCPC S
Admission CF Admission CPC

17 08:49:14 GMT-04:00
Admission PC

Admission PCPC
Show Hide

Using the CPC/PCPC Scale (see Scoring Definitions). enter the patient’s Cerebral Performance Category (Adults — Age = 18) or Pediatric Cerebral Performance Category (Pediatrics — Age < 18). If the CPC/PCPC 1s not
documented AND cannot be calculated from information in medical record, select the “Unlmown/Not Documented™ option. The intent of this data element is to determine the patient’s cognitive function prior to the

index event.
pati i . . .
If tient di Admission scoring is based on the following:
Was Life Sup
Withdrawn? ® Hospital Inpatients - Time of hospital admission.

® ED Patients - Time of ED admission.
Were organs * dmbulatory/Outpatient : Time of ambulatory registration.
: * Newborns age greater than 24 hr - Immediately prior to event.
If patient si * Newborns in the delivery room and/or age less than 24 hr : No score should be entered.
CPC at Disch ® Rehab facility, SNF, Mental Health inpatients (separate admission) - Immediately prior to event.
® Jisitor/Employee : Immediately prior to event.
PCPC at Disc
Adult Cerebral Performance Categories/CPC Scale

. .
The Adult CPC scale is defined by the following:

* CPC 1 : Good cerebral performance® — Conscious. alert. able to work. might have mild neurologic or psychologic deficit.

# CPC 2 - Moderate cerebral disability* — conscious, sufficient cerebral function for independent activities of daily life. Able to work in sheltered environment.

® CPC 3 : Severe cerebral disability — Conscious, dependent on others for daily support because of impaired brain function. Ranges from ambulatory state to severe dementia or paralysis.

# CPC 4 : Coma or vegetative state — Any degree of coma without the presence of all brain death criteria. Unawareness, even if appears awake (vegetative state) without interaction with environment; may have
spontaneous eye opening and sleep/awake cycles. Cerebral unresponsiveness.

# CPC 5 : Brain death — Apnea,_ areflexia, EEG silence, etc.

Pediatric/Neonate Cerebral Performance Categories PCPC Scale
The pediatric/neonate PCPC scale 1s defined by the following:

* PCPC 1 : Normal - Age-appropriate level of functioning; preschool child developmentally appropriate; school-age child attends regular classes.
12/15/201,  * NEONATFE - Narmal - Na ahviane nenrolngical ahnormalities w2u1o, minenivan neard Association 11
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CPC/PCPC In the literature

« Surrogate for long term survival

* Measure of therapeutic effectiveness

* Prognostic value

o Pre arrest

o Post arrest

« Hypothesis generation

Changes in practice!

12/15/2017 ©2013, American Heart Association 12
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Does induction of hypothermia improve outcomes after in-hospital

cardiac arrest?* A Validated Prediction Tool for Initial Survivors
Gi'ah:am Nichol®P+ Ella Hus:zri‘. F:‘ancis Kim®<, Deborah Flirl". Sam Pa.rm'a",l . nf ]n_HOSpital Cardiac Arrest
Duration of resuscitation effr =+~ ~=~ -+ f-omt ~ Lo ]
. . . Hospital Variation in Time to Epinephrine for Non-Shockable lohn A. Spertus, MD, MPH; Harlan M. Krumholz, MD, SM; Robert A. Berg, MD;
|n'h05p|ta| Cal‘dlac arrest: an In_Hospital Cardi - son, MD, MPH; Brahmajee K. Nallamothu, MD, MPH;
- pital Cardiac Arrest o o . .
Zachary D Goldberger, Paul S Chan, Robert A Berg, Steven L Kronick, ( - . . . 1en
Harlan M Krumholz, Brahmajee K Nallamothu, for the American Hea :arly Cardlac Arr'eSt in PatlentS
National Registry of Cardiopulmonary Resuscitation) Investiqators™® Running Title: Khera et al.; Hospital Epinephrine Use Variation *OS pitalized With Pn eumonia nors
Women of child-bearing age have better i . .
urvival ou:come :h n}-’d‘fe udl ed me \ Report From the American Heart Association’s
3 ¢ s the al-a . i : % MG ; 34, . . . vl e
S d S d CI d d}.’, Rohan Khera. MD*; Paul S. Chan, MD, MSe¢ .]\i'[lclmelDommm. MD-*; aet Wlth the GUIdehnes-ReSUSCItathn Program
Time to invasive airway placement and _ _ _S“k_ﬂ ?"“f“’MD o N . ine) inpatients
ca rdiopll]l‘nona ry arrest™ For the American Heart Association’s Get With The Guidelines-Resuscitation Investigators y-thm in hOSpItal: _Iospltal Process Comp05|te .
Matthe Qutcomes of Critically 11l Pat propensity score matched analysis ant Outcomes

Associal . . | . - .
Cardlopulmonarv Resuscitati < w andersen, 2 Tobias Kurth,* Maureen € . . - . . : S-
Alignment of D Clifton Callaway,” Michael W Donnino' for the Physiologic Monitoring of CPR Quality During Adult Cardiac

Long-Term 0u1 . s .1 Guidelines-Resuscitation Investigators Arrest: A Propensity-Matched Cohort Study
Patlents LIkeIII VU VI T aAaywiAawic 1yculi UIU&I\
. . 1 - > 1 .
Of In-Ho After In-HospltaI Cardiac Arrest Robert M. Sutton, MD MSCE', Benjamin French, PhD2 Peter A. Meaney, MD MPH', Alexis
. A. Topjian, MD MSCE, Christopher Parshurum, MBChB D.Phil®, Dana P. Edelson, MD MS“.{entS
Eﬁec"ven ess oll Timothy J. Fendler, MD, MS: John A. Spertus, MD, MPH:; Kevin F. Kennedy. MS: Stephen Schexnayder, MD?, Benjamin S. Abella, MD MPhilé, Raina M. Merchant, MD
. Lena 1. Chen, MD, MS; Sarah M. Perman, MD, MSCE; Paul . Chan, MD, MSG MSHP®, Melania Bembea, MD’, Robert. A. Berg, MD', Vinay M. Nadkarni, MD MS", and for
- forth i ation’ ith the Guidelines- itati i
H 'Ca rdloverter dE or the Amenican Heart Assoclation's Ger WIth the Guidelines-Resuscltation Investigators T the American Heart Association’s Get With The Guidelines — Resuscitation Investigators ;u, MD,*
Bract inhospi"al ca rd iac arrest Victor Movack™, Michael W Donnino'*” and for the American Heart Association's Get With The 2, MS*
Guidelines*-Resuscitation Investigator .
AD g aeer 11 b A nes 25U ation Investigators atlon :

‘Paul S. Chzm._ MD, MSc, “" Harlan M. l(ru_mholz. M ene ©d Toke A @roctes M AMDI . R ) o
Yan Li, PHD, " Bradlcy G. Hamenil, M, and Brah Association Bt_etween '!'hera peutic Hypothermia and Surwvallg In-Hospital Cardiac Arrest
Duke University School of Medicine, Durham, NC; After In-HOSpltaI card]ac Arrest

PaiDevelopment Center of Excellence; and Ann Arbor, AS: Brahmajee K. Nallamothu, MD. MPH:

M.D.S.M4 Lesley H. Curtis Ph.D.5 Yan Li, P| PaulS.Chan. MD: Robert A. Berg. MO: Yuanyuan Tang. PhD: Lesley H. Curtis. PhD: John A. Spertus, MO, MPH; Chan. MD. MSc: J. Randall Curtis. MD. MPH;:
’ ! ’ ’ . ’ for the American Heart Association’s Get With the Guidelines-Resuscitation Investigators. e American Heart Association’s Get With the
Spertus, M.D., M.P.H."-2, and for the American rneart Associaton s et witn 1ne e et @ i SS0CIE :

S o . Guidelines—Resuscitation Investigators™
Guidelines®-Resuscitation Investigators* ! o TRSHSEO
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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 [VF] 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.
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CPC as a primary or secondary outcome

N Engl J Med 367;20

©2013, American Heart Association 14
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Cardiopulmonary resuscitation of adults in the hospital:

A report of 14720 cardiac arrests from the National Registry
of Cardiopulmonary Resuscitation

Mary Ann Peberdy *, William Kaye, Joseph P. Ornato, Gregory L. Larkin,

Vinay Nadkarni, Mary Elizabeth Mancini, Robert A. Berg, Graham Nichol,
Tanya Lane-Trultt, for the NRCPR Investigators

First publication from NRCPR

 (later named GWTG)
Goals: ... “describe the NRCPR and provide the first
comprehensive, Utstein-based, standardized

characterization of in-hospital resuscitation in the United

Fig ? Giengraphic distribution of NRCPR participating hospitals

States.”

Analysis of 14,720 adult arrests Resuscitation 58 (2003) 297/308

12/15/2017 ©2013, American Heart Association 15



mé,..... GET WITH THE

Table 2 e e < e GUIDELINES.
P able able RESUSCITATION

Table 1 Index evend characlaristios h istics and p ge of patients who received Treatment characteristics of VF or pulseless VT arrests
Patient Characteristics Erent location specific treatments
N 170 ematent brin s Table 6
Age () ED 1% E . - -
Mean 25D 6764154 Dingrostic area o » Neurological and functional status of survivors
Median (25th, T5th) 70 (58, T9) Operating room 2% )
Range 15-111 PACU 0.3% i
S o F ‘Outpatient 4% g .« e -
;‘MWM a0 e Otber 2% ! Preadmission (%) Postdischarge (%)

30% of syrvivorsiwere discharged {o ;
Hlspmm 3‘”‘“ « Reside
Other Asyswk 8 Hnee

Unknown by documentation

mw either a rehablllt@, -eenter or a sngIed s Home 84 514

Anbchtoyfoutpationt Witnessed and awoniored , Other hospital 8 14
e or ol Tt b ! Rehabilitation center 0.6 10.8
Monito:
S ciife T . .
trenursing home wheiressthan 6% had SRR
Medical. noncardiac e w;;wm vfmm (Fresent’s i Nursing facility 5.2 19.4
Surgical, noncardiac ) \ . .
Surgial, «ml Acute reria ' . r Other supervised residence 1 0.7
Tramm J 3ne .
ived in su€h a fatility-before their i  Hospice 0.2 20
by ¥
q:";‘""““""““""‘ Mu:v pulmonary edema W ¥
I i o prier admision) e Acui pulnonary embolsn ;«9 ; Other 1.0 1.7
CHE (s o arrest.” i Tosicotogial problen % ¢
ey w ¢ Cerebral performance category
ﬁﬁgl%:%fmdg.h,ﬁu.m includes data on > 1\4::! a::ll in-hospital cardiac (1) Good cerebral performance 68 58.7
1 A ans
e Wufmeassﬁg rng th@,tm % h‘lm’tlﬁm&‘ !(2) Moderate cerebral disability 23.4 26.4
#::muc or hematologic malignancy to compare their [urtnrm.lnu. against other institutions P (3} Severe cerebral disabili ty 6.7 11.2
Hepatic insul natienally and regionally. Tt ullm\;ﬂ p‘.l“r[n,lp.mnl_ hospi- ¢ 4 C . 2 3 6
scr-iiith a Cer”ébral PerformancerCategory-  ;(4) Coma or vegetative state :
\tawr!mw for the AHA Emergency Cardiovascular Care Commnit- 3\ (5} Bra‘]n death 0 0
Toxicological problem tee, allowing it 1o develop evidence-based resuscitation ¥
et (CPC- 1)»at the tittigiof duniissiv Had : Overall ‘
Vascular i ] : 3 ‘ erd perfommce category
ECG monitor
Pube it i (1) Good performance 48.5 36.7
Iniravescus va P 1 i h-( 4. _Haos Hm’ ayy emergency feam characteristics Al (2} Moderate disﬂbiﬁ'[y 36 6 38 3
Assisted or xﬁ o ¥ - N
Intra-arterial catheter ‘ C a‘t d SC I'In, R(_I’R hospitals participating in this study do ‘ (3) Severe disabi]i.[ 13 21 4
Intravenous antiarchythmic medication not represent a random sample of US  hospitals, I y N
w:{r{;:&:‘mﬂ ;:: although the relationship between the chaf.'nctcrifliu of L (4) Coma or vegeta tive state 2 3.6
Dialysis or extracorporeal Miration 4 these hospitals and those of general US hospitals is C
Chest tube W known. Compared with the average US acute medical/ - (5} Brain death 0 0
Pacemaker, (runsculaneus Xa surgical hospital, NRCPR hos) have a larger mean
:2‘3”“—“ Tballoon pump :g“‘ number of beds (277 vs 152 significantly greater

proportion of NRCFPR facil

12/15/2017 Resuscitation 58 (2003) 297/308 ©2013, American Heart Association 16
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of In-Hospital Cardiac Arrest

Paul S. Chan, M.D., Brahmajee K. Nallamothu, M.D., M.P.H.,
Harlan M. Krumholz, M.D., John A. Spertus, M.D., M.P.H., Yan Li, Ph.D.,
Bradley G. Hammiill, M.S., and Lesley H. Curtis, Ph.D., for the American Heart
Association Get with the Guidelines—Resuscitation Investigators*

« Get with the Guidelines—Resuscitation registry between January 1, 2000, and December 31,

2008

— Atotal of 19,373 patients had a pulseless in-hospital cardiac arrest and survived to discharge

— 9057 patients who were younger than 65 years of age, leaving 10,316 Medicare age-eligible patients

* Primary outcome: survival and freedom from readmission 1 year after discharge

— Secondary outcome: Survival and freedom from readmission 2 years after discharge

* Analysis: Multivariable logistic-regression models with generalized estimating equations

were used to examine predictors of survival

N EnglJ Med 368;11 March 14, 2013

12/15/2017 ©2013, American Heart Association 17



Long-Term Outcomes in Elderly Survivors

of In-Hospital Cardiac Arrest

Paul S. Chan, M.D., Brahmajee K. Nallamothu, M.D., M.P.H.,
Harlan M. Krumholz, M.D., John A. Spertus, M.D., M.P.H., Y¥an Li, Ph.D.,
Bradley G. Hammill, M.S., and Lesley H. Curtis, Ph.D., for the American Heart

I Association Get with the Guidelines-Resuscitation Investigators®

100
90
80
70
60
50
40
30
20
10

Discharge CPC, 1

Overall

Discharge CPC, 2

Survival (%)

Discharge CPC, 3

Ot T T T T T T T 1
o1l 3 6 9 12 15 18 21 24
Months

Percent Surviving
Overall 82.0 720 654 58.5 CE 49.6
Discharge CPC, 1 91.7 842 739 728 67.9 63.6
Discharge CPC, 2 813 699 621 54.0 49.1 44.7
Discharge CPC, 3 66.4 49.8 415 34.8 30.5 26.3
Discharge CPC, 4 272 174 123 8.2 7.7 7.7

u.uw

Table 3. Associations between Selected Patient Characteristics and Readmission

Figure 1. Kaplan-Meier Estimates of Rates of Survival over Time

among Patients Who Have Survived an In-Hospital Cardiac Arrest.

Shown below the graph are the estimated rates of survival at specific follow-
up time points. The cerebral-performance category (CPC) scores are used to
assess neurologic status at discharge after a cardiac arrest. Scores range
from 1 to 5, with 1 indicating mild or no neurologic disability, 2 indicating
mild neurologic disability, 3 indicating severe neurologic disability, 4 indi-
cating coma or vegetative state, and 5 indicating brain death.

at 1 Year.*
Adjusted Hazard Ratio
Variable (95% Cl) P Value
Age
65-74 yr 1.00 —
75-84 yr 1.05 (0.98-1.13) 0.19
=85 yr 1.06 (0.94-1.19) 0.34
Sex
Male 1.00 —
Female 1.09 (1.01-1.17) 0.02
Race
White 1.00 —_
Black 1.22 (1.08-1.37) 0.002
Other 0.99 (0.77-1.28) 0.96
Initial cardiac-arrest rhythm
Pulseless electrical activity 1.00 —
Asystole 0.95 (0.87-1.05) 033
Pulseless ventricular tachycardia 1.02 (0.91-1.14) 0.76
Ventricular fibrillation 0.94 (0.85-1.04) 0.20
CPC score at discharge
1 1.00 _
2 1.23 (1.13-1.35) <0.001
3 1.29 (1.14-1.46) <0.001
4 0.86 (0.58-1.28) 045

12/15/2017
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Long-Term Outcomes in Elderly Survivors
of In-Hospital Cardiac Arrest

Paul S. Chan, M.D., Brahmajee K. Nallamothu, M.D., M.P.H.,
Harlan M. Krumholz, M.D., John A. Spertus, M.D., M.P.H., Yan Li, Ph.D.,
Bradley G. Hammiill, M.S., and Lesley H. Curtis, Ph.D., for the American Heart
Association Get with the Guidelines—Resuscitation Investigators*

* “In conclusion, we found that 59% of elderly survivors of an in-hospital cardiac arrest were
alive at 1 year, and one third were not readmitted to the hospital during that time. Survival
and readmission rates differed according to the patients’ age, sex, race, and neurologic

status at discharge.”

N EnglJ Med 368;11 March 14, 2013

12/15/2017 ©2013, American Heart Association 19



Physiologic Monitoring of CPR Quality During Adult Cardiac ﬁéﬁ e,

Arrest: A Propensity-Matched Cohort Study ey -

Robert M. Sutton, MD MSCE', Benjamin French, PhD2, Peter A. Meaney, MD MPH', Alexis
A. Topjian, MD MSCE', Christopher Parshurum, MBChB D.Phil3, Dana P. Edelson, MD MS4,
Stephen Schexnayder, MD®, Benjamin S. Abella, MD MPhil®, Raina M. Merchant, MD
MSHPS, Melania Bembea, MD’, Robert. A. Berg, MD', Vinay M. Nadkarni, MD MS1, and for
the American Heart Association’s Get With The Guidelines — Resuscitation Investigators

“Measurements of myocardial blood flow during CPR are not available to the rescuer”

“The American Heart Association (AHA)...recommends using surrogates related to myocardial
blood flow (ETCO,) or diastolic blood pressure (DBP) to monitor resuscitation quality”

“...Clinical studies supporting the titration of these parameters during human CPR are lacking”

Resuscitation. 2016 September ; 106: 76-82

12/15/2017 ©2013, American Heart Association 20
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Physiologic Monitoring of CPR Quality During Adult Cardiac
Arrest: A Propensity-Matched Cohort Study

Robert M. Sutton, MD MSCE', Benjamin French, PhD2, Peter A. Meaney, MD MPH, Alexis
A. Topjian, MD MSCE!, Christopher Parshurum, MBChB D.Phil3, Dana P. Edelson, MD MS*,
Stephen Schexnayder, MD5, Benjamin S. Abella, MD MPhil®, Raina M. Merchant, MD
MSHP®, Melania Bembea, MD’, Robert. A. Berg, MD', Vinay M. Nadkarni, MD MS", and for
the American Heart Association’s Get With The Guidelines — Resuscitation Investigators

« Adult patients with a CPR event requiring chest compressions with an invasive airway or

arterial catheter in place at the time of arrest

— Excluded

e events lasting < 1 minute
e delivery room events
e events missing either outcome or variables necessary for propensity matching

Resuscitation. 2016 September ; 106: 76-82

12/15/2017 ©2013, American Heart Association 21
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Robert M. Sutton, MD MSCE', Benjamin French, PhD2, Peter A. Meaney, MD MPH, Alexis
A. Topjian, MD MSCE!, Christopher Parshurum, MBChB D.Phil3, Dana P. Edelson, MD MS*,
Stephen Schexnayder, MD5, Benjamin S. Abella, MD MPhil®, Raina M. Merchant, MD
MSHP®, Melania Bembea, MD’, Robert. A. Berg, MD', Vinay M. Nadkarni, MD MS", and for
the American Heart Association’s Get With The Guidelines — Resuscitation Investigators

« Clinician-reported use of ETCO, or DBP was associated with improved rates of ROSC

« Survival to hospital discharge and survival with favorable neurological outcome were not

different between groups

12/15/2017 ©2013, American Heart Association 22
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Robert M. Sutton, MD MSCE', Benjamin French, PhDZ2, Peter A. Meaney, MD MPH!, Alexis

A. Topjian, MD MSCE!, Christopher Parshurum, MBChB D.Phil®, Dana P. Edelson, MD MS*,

Stephen Schexnayder, MD®, Benjamin S. Abella, MD MPhil®, Raina M. Merchant, MD

MSHP®, Melania Bembea, MD’, Robert. A. Berg, MD', Vinay M. Nadkarni, MD MS', and for

the American Heart Association’s Get With The Guidelines — Resuscitation Investigators

 Inthe subset of events with ETCO, CPR quality monitoring...

« ETCOZ2 >10mmHg during CPR was reported in 65% events

« Associated with improved survival to hospital discharge

* 24% versus 11%; OR 2.41, CI195 1.35 - 4.30, p=0.003

* Improved survival with favorable neurological outcome

* 18% versus 8%; OR 2.31, CI95 1.31 — 4.09, p=0.004

Resuscitation. 2016 September ; 106: 76-82

12/15/2017 ©2013, American Heart Association 23
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Robert M. Sutton, MD MSCE', Benjamin French, PhD2, Peter A. Meaney, MD MPH, Alexis
A. Topjian, MD MSCE!, Christopher Parshurum, MBChB D.Phil3, Dana P. Edelson, MD MS*,
Stephen Schexnayder, MD5, Benjamin S. Abella, MD MPhil®, Raina M. Merchant, MD
MSHP®, Melania Bembea, MD’, Robert. A. Berg, MD', Vinay M. Nadkarni, MD MS", and for
the American Heart Association’s Get With The Guidelines — Resuscitation Investigators

» Clinician-reported use of physiologic monitoring of CPR quality with ETCO,, or diastolic blood
pressure was associated with an improved rate of ROSC.

»  Survival to hospital discharge and survival with favorable neurological outcome were not different between groups.

e Subset of events where CPR quality was monitored with ETCO,, only

* Improved rates of patient survival to hospital discharge

* Improved rates of survival with favorable neurological outcome when ETCO2 was >10mmHg

Resuscitation. 2016 September ; 106: 76-82

12/15/2017 ©2013, American Heart Association 24
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After In-Hospital Cardiac Arrest

Paul 5. Chan, MD; Robert A. Berg, MD; Yuanyuan Tang, PhD; Lesley H. Curtis, PhD; John A. Spertus, MD, MPH;
for the American Heart Association’s Get With the Guidelines-Resuscitation Investigators

* 80% of in-hospital cardiac arrests (IHCA) have initial rhythms of asystole or pulseless
electrical activity (PEA)

» Evidence for therapeutic hypothermia is unclear in these rhythms

« Study to evaluate the association of hypothermia treatment

e Survival to hospital discharge

» Favorable neurological survival at hospital discharge

JAMA. 2016;316(13):1375-1382

12/15/2017 ©2013, American Heart Association 25
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Association Between Therapeutic Hypothermia and Survival o R, | GUDELINES.
After In-Hospital Cardiac Arrest

Paul 5. Chan, MD; Robert A. Berg, MD; Yuanyuan Tang, PhD; Lesley H. Curtis, PhD; John A. Spertus, MD, MPH;
for the American Heart Association's Get With the Guidelines-Resuscitation Investigators

e Inclusion:

« ROSC after index in-hospital cardiac

« Patients on mechanical ventilation at the time of cardiac arrest or after cardiac arrest

* Primary outcome: survival to hospital discharge

« Secondary outcome: favorable neurological survival

e Survival to hospital discharge with a Cerebral Performance Category score of 1 or 2

JAMA. 2016;316(13):1375-1382

12/15/2017 ©2013, American Heart Association 26



m“:om GET WITH THE

Association Between Therapeutic Hypothermia and Survival o | EEL. | ./ CUIDEUINES.
After In-Hospital Cardiac Arrest

Paul 5. Chan, MD; Robert A. Berg, MD; Yuanyuan Tang, PhD; Lesley H. Curtis, PhD; John A. Spertus, MD, MPH;
for the American Heart Association's Get With the Guidelines-Resuscitation Investigators

e 6.0% of patients were treated with therapeutic hypothermia

» Patients treated with hypothermia were younger

» Less likely to have a cardiac arrest in the intensive care unit

» More likely to have an initial cardiac arrest rhythm of ventricular fibrillation
* More likely to have a myocardial infarction prior to their cardiac arrest

* Less likely to have hypotension, respiratory insufficiency, renal insufficiency, hepatic insufficiency,

pneumonia, acute stroke, and a metastatic or hematologic malignant neoplasm

JAMA. 2016;316(13):1375-1382

12/15/2017 ©2013, American Heart Association 27
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Association Between Therapeutic Hypothermia and Survival ] e Ogﬁ!ﬁ—gﬁé
After In-Hospital Cardiac Arrest L
Paul S. Chan, MD; Robert A. Berg, MD; Yuanyuan Tang, PhD; Lesley H. Curtis, PhD; John A. Spertus, MD, MPH;
for the American Heart Association's Get With the Guidelines-Resuscitation Investigators
Table 2. In-Hospital Outcomes and Model Results
e s L ] Eﬁllj'lt‘::pitis:ermia E‘j;t?-::f;ﬁ?:fmia, P Value for
Survival Hypothermia Mo Hypothermia (95% CIy? 22 (95% Cl)2P PValue® Interaction?
Survival to discharge
All cardiac arrests 417/1524 (27.4)  1084/3714 (29.2) 0.88 (0.80 t0 0.97) -3.6(-6.3 t0-0.9) 01
Nonshockable cardiac arrests 24771112 (22.2) 605/2832 (24.5) 0.87 (0.76 t0 0.99) -3.2 (-6.2t0 -0.3)
Shockable cardiac arrests 170/412 (41.3) 380/882 (44.1) 0.90 (0.77 to 1.05) -46(-109t01.7) 74
Favorable neurological survival®
All cardiac arrests 246/1443 (17.0) 725/3529 (20.5) 0.79 (0.69to 0.90) -44(-68t0-2.0) =<.001
Monshockable cardiac arrests 137/1054 (13.0) 446/2723 (16.4) 0.78 (0.64t0 0.93) -3.7(-6.2t0-1.1)
Shockable cardiac arrests 109/389 (28.0) 279/806 (34.6) 0.79(0.65t0 0.97) -73(-133to-1.3) 88
@ Both relative risks and absolute risk differences are reported for propensity whether the estimates of effect were different in the shockable and
score-matched cohorts. nonshockable rhythm subgroups.
b Risk difference is calculated as the absolute survival rate with hypothermia # Survival to discharge with a Cerebral Performance Category score of Tor 2.
treatment minus the rate with no hypothermia treatment. Information on neurclogical status was not available for 81 hypothermia-
© For comparisen of outcomes in the overall cohort. treated patients and 185 non-hypothermia-treated patients.

9 Interaction between hypothermia and initial cardiac arrest rhythm tests
12/15/2017 ©2013, American Heart Association 28
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Association Between Therapeutic Hypothermia and Survival
After In-Hospital Cardiac Arrest

Paul 5. Chan, MD; Robert A. Berg, MD; Yuanyuan Tang, PhD; Lesley H. Curtis, PhD; John A. Spertus, MD, MPH;
for the American Heart Association's Get With the Guidelines-Resuscitation Investigators

* “Among patients IHCA, use of therapeutic hypothermia compared with usual care was
associated with a lower likelihood of survival to hospital discharge and a lower likelihood of

favorable neurological survival”

* “These observational findings warrant a randomized clinical trial to assess efficacy of

therapeutic hypothermia for in-hospital cardiac arrest”

JAMA. 2016;316(13):1375-1382

12/15/2017 ©2013, American Heart Association 29
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Trends in Survival after In-Hospital e | g
Cardiac Arrest ey sessEoN

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., 113,514 Patients with index pulseless cardiac
and Paul S. Chan, M.D., for the American Heart Association arrests at 553 hospitals were identified

Get with the Guidelines—Resuscitation Investigators

24,377 Were excluded because arrests occurred
outside of ICUs and hospital wards

» Despite advances in resuscitation care in recent years, it is not
89,137 Had an arrest in a general

clear whether survival and neurologic function after in-hospital inpatient unit or ICU

cardiac arrest have improved over time. ——
4292 Were excluded (at 179 hospitals with <3 yr

- of data submission or mean annual case

volume <5)
* All adults who had an in-hospital cardiac arrest at 374 hospitals in 84,845 Had an arrest at a hospital with =3 yr
. . . . . . of data and an annual case volume of =5
the Get with the Guidelines—Resuscitation registry between 2000
and 2009 220 Were excluded owing to missing data

A\

148 Had missing outcome data
72 Had missing data on calendar year

84,625 Patients at 374 hospitals constituted

* Using multivariable regression, we examined temporal trends in the final study papulation

risk-adjusted rates of survival to discharge.

- Figure 1. Study Cohort.
*  Additional analyses explored ...and whether they occurred at the ICU denotes intensive care unit.

expense of greater neurologic disability in survivors
N Engl J Med 367;20

12/15/2017 ©2013, American Heart Association 30
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Table 2. Trends in Survival an

Qutcome

Survival to discharge

Acute resuscitation survival(

Postresuscitation survival

Neurologic outcome in surviv
Clinically significant disab

Severe disability=*

45-
VFand VT
40-
354
304
Overall

- ./Q—M

Asystole and PEA

Survival to Discharge (%)
(%]
T

T T T T T T T T T T
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 [VF] 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.
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Adjusted Rate
Ratio per Year P Value
(95% CI)i: for Trend::

04 (1.03-1.06)  <0.001
03 (1.02-1.04)  <0.001
02 (1.01-1.03)  0.001

98 (0.97-1.00) 0.02
01 (0.98-1.04) 0.37

N Engl J Med 367;20

©2013, American Heart Association
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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

* “In conclusion, we found that survival after in hospital cardiac arrest has improved significantly

during the past decade at hospitals participating in a large, national quality-improvement registry.”

* “This improvement was accompanied by a parallel decrease in rates of neurologic disability over

time.”

 “Data on CPC scores at discharge were missing for 14% of survivors. ...our findings on the

secondary outcome of neurologic disability should be interpreted with caution.”

N Engl J Med 367;20

12/15/2017 ©2013, American Heart Association 32
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Assessing the outcome of pediatric
intensive care

Debra Henry Fiser, MD

In this study it has been demonstrated that the POPC and
PCPC scales are both reliable and valid for the measure-
ment of short-term morbidity in children after pediatric in-
tensive care. They are also responsive, detecting longitudi-
nal changes in status during the term of hospitalization.!?

Cited 467 times

(J PEDIATR 1992;121:68-74)

12/15/2017 ©2013, American Heart Association 33
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Pediatric/Neonate Cerebral Performance Categories/PCPC Scale
¢ PCPC 1 : Normal - Age-appropriate level of functioning; ) . ) o
preschool child developmentally appropriate; school-age child o PCPC 4 : Severe cerebral disability - Preschool child’s activities
attends regular classes. - . : : :
or daily living milestones are below the 10th percentile, and child
¢ NEONATE : Nommal - No obvicus neurological abnormalities. ) Y . £ o o
1s excessively dependent on others for provision of activities of
¢ PCPC 2 - Mild cerebral disability - Able to interact at an age- - .- . 1 hil - -
appropriate level; minor neurological disease that 1s controlled and dﬂ_llj’ liv g- Dol—age d i Yhe S0 unpa:.red as to be ble
does not interfere with daily functioning (e.g., seizure disorder that to attend school; school-age child 1s dependent on others for

is well controlled with medication): preschool child may have provision of activities of daily living; abnormal motor movements
minor developmental delays, but more than 73% of all daily living

developmental milestones are above the 10 th percentile; school- for both preschool and school-age child may include non-
age child attends regular school, but grade is not appropriate for plleDSf!ﬁll, dﬂCGﬂiCﬂtE, or decershrate responses to pﬂ]ﬂ
age, or child is failing appropriate grade because of cognitive . y- .
difficulties. o NEONATE : Severe cerebral disability - Obvious severe
* NEONATE : Mild cerebral disability - Minor neurological neurological disorder: Abnormal motor movements may include

abnormality; neurological disease that is controlled and does not
interfere with daily functioning (e.g_, seizure disorder that 1s well
controlled with medication).

non-purposeful, decorticate or decerebrate response to pain.

o PCPC 5 : Coma or vegetative state - Coma; unawareness.

* PCPC 3 : Moderate cerebral disability - Below age-appropriate

functioning; neurological discase that is not controlled and o NEONATE : Coma or vegetative state - Coma; unawareness.
severely limits activities; most activities of preschool child’s daily

living developmental milestones are below the 10th percentile; e PCPC 6 - Brain death

school-age child can perform activities of daily living, but attends "

special classes because of cognitive difficulties and/or has a * NEONATE : Brain death

learning deficit.

* NEONATE : Moderate cerebral disability - Neurological disease
that 1s not controlled (e.g., breakthrough seizures despite

12/15,p medications which affect responsiveness to environment). ©2013, American Heart Association
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Pediatric GWTG-R: PCPC as a primary or secondary outcome

2006-2010 2011-2016
PCPC 6 8
Total 9 13

% 67% 62%

12/15/2017 ©2013, American Heart Association 35
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extracorporeal cardiopulmonary resuscitation for refractory e e
inhosnital nediatric cardiac arrest: A renort from the National
6,288 CPA evenis in |
neonates and children
[ Mlunum‘el‘;iﬁ ECMOorCPB |
199 events met criteria for E-CPR | 92evenss I.idmms:cri‘urh for E-CPR
Goals: Use ( , , [
e nd (o7 smrivars 12en ECMO 26 insufficient S multiple
ai time of CPA data E-CPR CPA

» Describe 1 l —
67 45 died after £6 faverable 2 non- 28 wnknown
[ ] Report tr( wh:::w l;:a:;né;l:]ﬁ | ”:l‘::ﬁ:ﬂ hvn:a‘l?.g ] len!?h‘ir.al

support um:
. .
Determ In CPA = cardiopulmonary arrest; CPB =
r cardiopulmonary bypass; DNAR = do not attempt
b T resuscitation; ECMO = extracorporeal membrane
oxygenation;
] E-CPR = extracorporeal cardiopulmonary
EI resuscitation; ROSC = return of spontaneous
recavery circulation. ) )
Figure 1. Patient enrollment and outcomes. Pedlatl‘ Cl‘lt Cal‘e Med 2010 VOI 11, No. 3

12/15/2017 ©2013, American Heart Association 36
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extracorporeal cardiopulmonary resuscitation for refractory el esUsoTATON

inhospital pediatric cardiac arrest: A report from the National
Registry of Cardiopulmonary Resuscitation™

Tia T. Raymond, MD; Christopher B. Cunnyngham, MD; Marita T. Thompson, MD;
James A. Thomas, MD; Heidi J. Dalton, MD; Vinay M. Nadkarni, MD; for the American Heart
Association National Registry of CPR Investigators
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Figure 3. Duration of cardiopulmonary resuscitation (CPR) and the number of surviving patients managed with extracorporeal CPR. The duration of CPR

was defined as the time from cardiac arrest until the extracorporeal membrane oxygenation pump was started. There was no association with the duration

of CPR and survival based on time cut points (p = .12).
riguic <. LIELIUD 111 EXLIALUI PULEA] CATULUPULILIVIIALY TESUDUILALIULL IS-UM 1) USE dllU SUIVIVAL DddEU ULL ULdglIudLIC BIUUPS ITUILL ZUUVY LU ZUUi. 11lere was No
significant change in percent total E-CPR survival rate per year based on Cochran-Armitage trend test (p = .62).

12/15/2017 ©2013, American Heart Association
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Outcomes among neonates, infants, and children after
extracorporeal cardiopulmonary resuscitation for refractory
inhospital pediatric cardiac arrest: A report from the National
Registry of Cardiopulmonary Resuscitation™

Tia T. Raymond, MD; Christopher B. Cunnyngham, MD; Marita T. Thompson, MD;
James A. Thomas, MD; Heidi J. Dalton, MD; Vinay M. Nadkarni, MD; for the American Heart
Association National Registry of CPR Investigators

« “...ECMO is increasingly used to provide blood flow and oxygenation to the patient when

resuscitation is unsuccessful...”

* “May contribute information supportive of the effectiveness in treating select pediatric patients with E-CPR”

« “The vast majority of survivors in this cohort with reported neurologic

outcomes were favorable.”

PCPC1 PCPC2 PCPC3

% of

. 66% 27% 7%
Survivors

Pediatr Crit Care Med 2010 Vol. 11, No. 3

12/15/2017 ©2013, American Heart Association 38
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Category Impact Survival and Neurologic Outcomes for "-"'“E"J::*-m“ Szl
In-hospital Pediatric Cardiac Arrests l,'

Renée I. Matos, MD, MPH; R. Scott Watson, MD, MPH; Vinay M. Nadkarni, MD;
Hsin-Hui Huang, MD, MFH; Robert A, Berg, MD; Peter A, Meaney, MD, MPH;
Christopher L. Carroll, MD; Richard J. Berens, MD; Amy Prasstgaard, M3; Lisa Weissfeld, PhD;
Philip C. Spinella, MD; for the American Heart Association’s Get With The Guidelines—Resuscitation
(Formerly the National Registry of Cardiopulmonary Resuscitation) Investigators

 CPR beyond 20 minutes or with multiple epinephrine doses was considered futile

e Data indicate that some children survive with CPR of increased duration

e This has not been rigorously evaluated

* Primary outcome: survival to hospital discharge

° Secondary measures
e return of spontaneous circulation >20 minutes
e 24-hour survival

» survival to discharge with favorable neurological outcome (PCPC 1-3, and 1-2)

Circulation; November 14, 2017, Volume 136, Issue 20

12/15/2017 ©2013, American Heart Association 39
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In-hospital Pediatric Cardiac Arrests
Renés I Matos, MD, MPH; R. Scott Watson, MD, MPH; Vinay M. Nadkarni, MD;
Hsin-Hui Huang, MD, MPH; Robent A. Berg, MD: Peter A, Meansy, MD, MPH;
Christopher L. Carroll, MD; Richard J. Berens, MD; Amy Praestgaard, M3; Liza Weizsfeld, PhD:
Fhilip C. Spinella, MD; for the American Heam Association’s Get With The Guidelines—Resuscitation
(Formerly the Mational Registry of Cardiopulmoenary Resuscitation) Investigators
Table 2. Continued
General Surgical Surgical Cardiac Medical Cardiac General Medical Trauma All Patients
Category of CPR duration, n (%)
1-15 min 124 (46.3) 272 (38.9) 196 (34.3) 583 (39.5) 211 (54.0) 1386 (40.5)
16-35 min 74 (27.6) 172 (24.2) 196 (34.3) 480 (32.5) 115(29.4) 1037 (30.3)
>35 min 70 (26.1) 267 (37.6) 180 (31.5) 414 (28.0) 65(16.6) 996 (29.1)
% 02 ~ Ve . +s+Trauma ;; - N * . +s+Trauma
s == All Patients 32 | Patients
:'I.?N ....‘c te, E o1 .."o
.'000..'. ""H... *ees, "nur.._
o4 ’ , r"lt...."t,.....r.... 04 . ."...‘OIOOQ.'W.--.
0 20 40 [2Y] 80 100 120 140 160 180 0 0 0 60 80 100 120 140 160 1500

CPR Duration (minutes)

12/15/2017

CPR Duration (minutes)

Circulation; November 14, 2017, Volume 136, Issue 20
40
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Duration of Cardiopulmonary Resuscitation and Illness
Category Impact Survival and Neurologic Outcomes for
In-hospital Pediatric Cardiac Arrests

Renés I. Matos, MD, MPH; R. Scott Wateon, MD, MPH; Vinay M. Nadkarni, MD;
Hein-Hui Huang, MD, MFH; Robert A, Berg, MD:; Peter A, Meaney, MD, MFH.
Christopher L. Carroll, MD; Richard J. Berenz, MD; Aray Prasstgaard, M3, Liza Weisafeld, PhD,
Fhilip C. Spinella. MD; for the Arnerican Heant Asseciation’s Gec wnh The G\udelmet—Rau:cuauon

(Pormerly the National Registry of Cardiopul o1
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survive with g favorable neum,loglgm,eoutmme even aftgg prolo
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o o+
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ith survival to hospital discharge and neurological

Patients
I 1-15 minutes 0 16-35 minutes. >36 minutes
tie 1%
445 46%

10% 1

Surgical

Cardiac Medical
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Patients

Circulation; November 14, 2017, Volume 136, Issue 20
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Survival Trends in Pediatric In-Hospital Cardiac Arrests sy RN
An Analysis From Get With The Guidelines—Resuscitation
Saket Girotra, MD, SM: John A. Spertus, MD, MPH: Yan Li, PhD: Robert A. Berg. MD:
Vinay M. Nadkarni, MD; Paul S. Chan, MD, MSC; for the American Heart Association Get With the
Guidelines—Resuscitation Investigators™®
100
=8 Agystole and PEA ==+ V/F and Pulseless VT
2555 patients with index arrest due to /I\
[ asystole, PEA, VF and pulseless VT J 90 |
{13 patients missing data on survival } 80 -
excluded
v 70
2542 patients with complete non-missing
data 60
636 arrests occurring outside of the ICUs
! and general inpatient wards excluded 50
1906 arrests located in a general inpatient 40
ward, or ICU
875 arrests excluded from 183 hospitals 30 N
> with < 3 years of data or low case .,-"' "‘-.“
¥ volume (< S/year) 20 oy - ~= M — o
1031 Arrests from 12 hospitals included in s, 19 &
the final study population 10 Ry
h 4

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 2. Proportion of cardiac arrests attributable to asystole or pulseless electrical activity (PEA) and ventricular fibrillation (VF) or
pulseless ventricular tachycardia (VT) by calendar year. Over the past decade, the proportion of cardiac arrests treatable by defibrillation
(VF and pulseless VT) has decreased (P for trend <0.001).

Circ Cardiovasc Qual Outcomes.2013;6:42-49

12/15/2017 ©2013, American Heart Association 42
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An Analysis From Get With The Guidelines—Resuscitation 5 el etttk

Saket Girotra, MD, SM: John A. Spertus, MD, MPH: Yan Li, PhD: Robert A. Berg, MD:
Vinay M. Nadkami. MD: Paul S. Chan, MD, MSC: for the American Heart Association Get With the

Guidelines—Resuscitation Investigators®

Table 2. Observed (Unadjusted) Rates of Survival Outcomes and Neurological Disability by Calendar Year

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 P for

Table 4 (n=28)  (n=37) (n=64) (n=89) (n=98)  (n=149) (n=125) (n=154) (n=193) (n=94)  Trend

——— Survival to discharge, % (n) 143(4) 243(9) 344(22) 303(27) 29.6(29) 235(35) 44.0(55) 41.6(64) 39.9(77) 39.4(37) <0.001 —
Acute resuscitation survival,” % (1) 42.9(12) 62.2(23) 70.3(45) 55.1(49) T14(70) 624(93 77.6(97) 747(115) 77.7(150) 77.7(73) <0001 2d RRper  Pfor
Postresuscitation survivel-+ % (1) 33.3(4) 39.1(9) 48.9(22) 551(27) 414(29) 376(35) 567(55) 557(64) 513(77) 50737 o004 29%Cl)  Trend

Survival | Significant neurological disability,: ~ 0(0/3)  0(0/8) 12.5(2/16) 17.4 (4/23) 4.4 (1/23) 12.0(3/25) 16.0 (8/50) 13.2(7/53) 9.2 (6/65) 21.9(7/32) 0.32 01-1.16) 0.02

% (n/survivors)

Acute res - - - — - — - — — .01-1.07) 0.006
Unadjusted rates for survival to discharge, acute resuscitation survival, postresuscitation survival, and significant neurological disability are reported for the overall

Postresu: conhort by calendar year. 98-1.09) 0.7
— *Acute resuscitation survival was determined by the number of patients with return of spontaneous circulation for at least 20 minutes divided by the number of ———————
patients with cardiac arrest.
+Postresuscitation survival was determined by the number of patients with acute resuscitation survival who survived to hospital discharge divided by the number
surviving the acute resuscitation.
=Neurological disability in survivors. Neurological disability was defined as the proportion of patients surviving to hospital discharge with a pediatric cerebral
performance category (PCPC) score of >3 (ie, at least severe neurological disability). Discharge PCPC scores were missing in 17% of survivors.

Circ Cardiovasc Qual Outcomes.2013;6:42-49
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* “In conclusion, we found that overall survival in children with an in-hospital cardiac arrest has
improved substantially over the past decade without higher rates of significant neurological

disability.”

» “Given the smaller sample size and high rates of missing data (17%), we were able to

examine only unadjusted trends in rates of neurological disability.

»  Therefore, our findings on this secondary outcome should be interpreted with caution. *

Circ Cardiovasc Qual Outcomes.2013;6:42-49
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CPC/PCPC In the literature

« Surrogate for long term survival

* Measure of therapeutic effectiveness

* Prognostic value

o Pre arrest

o Post arrest

« Hypothesis generation

Changes in practice!

12/15/2017 ©2013, American Heart Association 46


http://journalistsresource.org/skills/research/database-checklist-key-academic-research-resources-free-restricted
https://creativecommons.org/licenses/by/3.0/

....._6,._.... GET WITH THE
et | S, GUIDELINES.
T Maswiy RESUSCITATION

CPC/PCPC

 Most sites don’t chart this in the medical record
* You need to “calculate” it !!
» Itis easy to calculate!

« Don’t check undocumented in the GWTG forms because it isn't written in the medical record

 Only score as not documented if there is no information in the chart to help you score it (which would be

really, really, really, unusual)

 Even if there is not data on admit to score the CPC/PCPC, there will be some on discharge

 There should always be a discharge CPC/PCPC!
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Thank you!

Any questions?
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Contact Us to Learn More

Tanya Lane Truitt, RN MS

Senior Manager QSI Programs & Operations: Resuscitation
& HF

Get With The Guidelines®
tanya.truitt@heart.org

Liz Olson, CVA

Program Manager, Get With The Guidelines —
Resuscitation

liz.olson@heart.org

Stay informed on the

latest updates from

Get With The Guidelines

Sign Up for Focus on
Quality e-

Communications



mailto:user@heart.org
mailto:liz.olson@heart.org
http://www.heart.org/HEARTORG/Professional/FocusonQuality/e-Communications/Sign-Up-for-Focus-on-Quality-e-Communications_UCM_426627_Article.jsp#.WEsglfKQzIU

Thank you for your active participation and
contributions to GWTG-Resuscitation!

life is why-

es por la vida A
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