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NRCPR
National Registry of CardioPulmonary Resuscitation
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Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

Today's topics

INBIOFHE LR -+ BRA vs. BRIN
BRBEBREA—O—R -V RAT L

» NRCPR IZDWVT
EEEROGKRER - REEHEOEE
FikRE

Department of Anaesthesia and ICU. National Children’s Medical Centre, Tokyo, JAPAN, 2007
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Paediatric cardiac arrest vl
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Department of Anaesthesia and ICU. National Children’s Medical Centre, Tokyo, JAPAN, 2007

Department of Anesthesia and ICU, National Children's Medical Centre, Takyo,

Code systems at NCCHD {vl
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Department of Anesthesia and 1CU, National Children’s Medical Centre, Tokyo, JAPAN

Tokyo, JAPAN




e 6
Places of code activation {vl

1T1E-11W 3 H£EREE
10E-10W 3 NRFIRERE
9F- 9W 2 FATT

8E- 8W 2 BINE

7E- TW 105 METHERED
6E- 6W 10 Hatrs—
5 RMFR B1 UntEY

95w 1 h— &R I59ah—NTE
BRAABNZRIE—WA BEgAh—+ A

Department of Anesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN

Department of Anesthesia and 1CU, National Children’s Medical Centre, Tokyo, JAPAN

Analysis of
in-hospital pediatric resuscitation

Kitazato E, Shimizu N, Takayama JI, et al.
PAS meeting, Toronto, 2007

« Retrospective descriptive study of in-hospital patients
age 0-18 years for whom code blue resuscitation was
called at NCCHD, 2002-2006

Cases in NICU and PICU were excluded

Medical and code blue records were reviewed to
evaluate patient characteristics, code characteristics
(person initiating code, work shift), time course of
resuscitation, and short and long term outcomes

Department of Anaesthesla and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007
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Characteristics of patients  {vl

25 cases: 14 females, 11 males
Age: 6 months~ 13 years (range)
Tracheostomy. 3 without ventilation

2 with ventilation
Category Mo (%)
Neurological 5 (20}
Cardiac 5 (20)
Maiformations 4 (16}
Puimonary 2 {8
Gastrointestinal 2 (8)
Others 7 (28)

Department of Anaesthesia and ICU. National Children’s Medical Centre, Tokyo, JAPAN, 2007

Causes of code

n=25

Altered mental status 1 (4 %)
Displacement of
tracheostomy tube 2(8 %)

Cardiopuimonary amest
(CPA} 728 %)

Seizure 4 {16 %) |

Respiratory failure

Respiratory arrest
piratory 6 (24 %)

5 (20 %)

Department of Anaesthesia and ICU, National Children's Medical Centre, Tokyo, JAPAN, 2007
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Who did find patient ? A\

Patient Family

nf25

2 (8 %)
Nurses
15 (60 %)
Physicians
832 %)

Department of Anaesthesia and ICU, National Children's Medical Centre, Tokyo, JAPAN, 2007




Work shifts

n=25

Night(1:00-9:00)
36 %

Daytime(9:00-17:00)
44 %

\

Y
Evening(17:00-25:00)
20 %

‘Nurse: Patient Ratio

Daytime 1:3~4

Department of Anaesthesia and ICU, National Children's Medical Centre, Tokyo, JAPAN, 2007

Evening, night 1:10~20

® o
Time course of resuscitation vl

All cases CPAcases
{n=25) {n=7)

Rescue breathing n=22 155" 126"
Chest compression n=14 151" 0'51"
Code initiation n=25 258" 243"
ECG/defibrillator monitoring n=12 445" 200"
1V 710 access n=186 105" 345"
Drug administration n=14 130" 910"
Return of spontaneous circulation  n=10 17'48" *19'50”

* n=6

Dapartment of Anaesthesia and ICU, National Children's Medical Centre, Tokyo, JAPAN, 2007

- . 2 k3
Disposition and outcome lyl
All cases CPA cases
(n=25) (n=7)

Disposition after code
General ward 8{32 %) 1(14 %)
PICU admission 14 (16 %) 343 %)
Death 3(12 %) 3 (43 %)
Long term outcomet{at hospital
discharge}
Intact survival 13 (52 %) 1(14 %)
Neurologically impaired 14 %) 0(0 %)
Ventifated 14 %) 00 %)
Death 10 (40 %) 6 (85 %)
Department of Anaesthesia and ICU, National Children's Medical Centre, Tokyo, JAPAN, 2007

Discussions

» Code blue events tend to occur in patients
with chronic medical conditions, and nurses
are usually the first medical personnel on the
scene

®

54% of codes took place in the evening and
night shifts in which fewer nurses were
available to monitor patients and participate in
resuscitation

Department of Anaesthesia and 1CU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

e e
" @

What is NRCPR ? (]

+ International database of in-hospital resuscitation

events

Developed by nationally recognized clinicians who now

form the core of the NRCPR Scientific Advisory Board

Sponsored by the American Heart Association and

managed by Digital Innovation, Inc.

Based on the "typical in-hospital resuscitation

patient” and the chronology of events that such a

patient experiences

More than 100,000 resuscitation events in over 430

participating hospitals in the US, Canada, Germany,

Japan, and Brazil

°

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007
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Mission & Vision of NRCPR {vll

+ NRCPR's Mission

~ The Mission of the American Heart Association's
NRCPR Hospital Safety Program is to reduce
disability and death from cardiac and respiratory
emergencies by providing an evidence-based,
quality improvement program of patient safety,
medical emergency team response, effective
resuscitation, and post-emergency care

« NRCPR's Vision

— By 2010, NRCPR will be recognized as the premiere
evidence-based hospital safety program

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

Mission & Vision of NRCPR {vll

« NRCPR's Mission

— The Mission of the American Heart Association’s
NRCPR Hospital Safety Program is to reduce
disability and death from cardiac and respiratory
emergencies by providing an evidence-based,
quality improvement program of patient safety,
medical emergency team response, effective
resuscitation, and post-emergency care

¢ NRCPR's Vision

— By 2010, NRCPR will be recognized as the premiere
evidence-based hospital safety program

Department of Anaesthesia and ICU. National Children’s Medical Centre, Tokyo, JAPAN, 2007

History of NRCPR L\

o 1995, in-hospital Utstein-style guidelines

o NRCPR is based on these Utstein-style guidelines
1999, valuable project was initiated and a beta version
was tested in the fall of 1999 by a representative
group of 22 hospitals

2000, NRCPR distributed software to participating
hospitals, offered training sessions, and began
receiving resuscitation event data

The first comparative reports were distributed in the
spring of 2000

» 2002, Canadian hospitals began to participate

s 2004, NRCPR welcomed hospitals in Brazil and Japan

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007
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Participants of NRCPR

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

NRCPR data collection  {yll

@ CPA; cardiopulmonary arrest

i ARC; acute respiratory compromise

o 2006~
MET; medical emergency team

Department of Anaesthesia and ICU, National Children’s Medjcal Centre, Tokyo, JAPAN, 2007

CPA inclusion criteria

.xx @
gvd

« All patients, visitors, employees, and staff within the
hospital and surrounding areas

* Who experience a cardiopulmonary resuscitation
event, defined as either a pulselessness or a pulse
with inadequate perfusion requiring:
— Chest compressions and/or

— Defibrillation of ventricular fibrillation or pulseless
ventricular tachycardia

AND

+ The event elicits EITHER a hospital-wide or unit-based
emergency response by acute care facility personnel

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007




CPA exclusion criteria

® o
A\
Events beginning outside the facility campus, including
during transport to and from the facility.

CPA stabilized prior to armival, ongoing resuscitation continued in ED after arrival, and

resuscitation restarted in ED after arrival ptior to achieving >20 minutes sustained ROC

+ Events beginning within the fality campus with response by facility first-responders, but on-
going resuscitatian transferred to EMS personnel

+ Events not requiring chest comprassion andfor defibrilation

+ Events viith 3 pulse requiring synchronized ar unsynchronized cardioversion, ot requiring
chast compression and/or defibrilation of VF or pulsatess VT

»  Successful ICO defibrillation of ventricular fibrilfation/pulseless ventricular tachycardia not
requiring chest compression and/or external defibriffation

o Chemical Code - modified DNR/DNAR status allowing
only drugs without either chest compression or
defibrillation initiated during the event

+ Events occurring after brain death has been

established

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

CHOP vs. NCCHD il

INTRODUCTION. = o

® Pediatricin-hospital cardiac arrest is rare in the USA and Japan.

@ Cross-cultural comparisons of neurodiagnostic assessments and
managernent of post cardiac arrest patients have not described.

BACKGROUND OF TWO HOSPITALS

National Center for Child Health and Development, Tokyo
PICU 20 beds, 665 admission/year

Code team: PICY attending and PICU resident (PALS certified)
Firsth ional Training O ion (T} approved for
PALS in Japan

The Children's Hospital of Phifadelphia

PICU 38 beds, 2600 PICU admissions/year

CiCU 27 Beds 1200 CICY admissions/year

Code team: PICU fellowdnurse, floor nurse, respiratory therapist
PICU fellowrs, residents, nurses are PALS certified.

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

@ Descriptive retrospective review of consecutive in-hospitat
pediatric cardiac arrests using the Utstein-style and AHA National
Registry of CPR reporting templates

2 The Children's Hospitat of Philadelphia, Mar 2001-July 2003
2 The National Center for Child Health and Development,
KMar 2002-Feb 2004

A

® Indusion criteria:
Age 1 moto 18 years
Cardiac arest requiring chast compression - Tminute

# Exclusion criteria:
Neonates and Delivery Room
Qut of hospital cardiac arrests

@ Prospectively designated outcoms variables for those surviving
» 24 hours:
1. Timing and type of neurologic assessments
2.Prevalence of iatrogenic paralysis
3.Prevalence of limitation of technological support
4. Susvival and neurologic outcomes

@ Statistical methods
Chi-squate and Fisher's exact test with two-tails, alpha=0.05
Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

CHOP In-hospital activity March 2001-July 2003

N=330
1
Recoivid chast compression|
1200330 (369%)

—

Chest compression « b Chast comgréssion > tmin
T6/¥20.{13%} 104 (8796}

Reqisterad testscitation atiermpts l

v

Ho chest compression
161/330 (49%)

Met other exclusion criteria
49/330 [15%)

i

i i ]

ROSC > 24 hrs ROSC 20min 24 s ROSC < 20iin | HMoROSC
51/104{45%) 18/103 (179} 13710 (135} E 22/104 (2195}
Stirvived (0 GRCHaTGS

30/51 (59%) W/ ROSC> 24 hrg
1307104 (29%) of those w/chest compraessions > 1

Diid fn hospital,
22/51 (43%} min}

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

NCCHD In-hospital activity March 2002-February 2004

=108

Ragistared tesuscitation atteripts ‘

T
Received chest comprassion]
18/108.{17%;

i

Ho chest conipression
14/108 (13%)

Met other exclusion criteda
76/108 (70%}

% Chest compression <tmin Chest compression > il
/18 (035} 18/18(108%:)
ROSC>24 hes. ROSC 20min-24 hes ROSC < 20min g NoROSC
13/18 {7 2%} 2/18(119¢) i /18 {0%} 3738 (1756}
Y
Sorved to dieharge
Died in hospitat 6118335
6118 (339} (6718 (339 of those w/ chest comprassions > 1 min}

-

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

® 9
International comparison ... {vi

RESULTS .

Survival outcome for patients who received
> 1 minute of chest compression

CHOP NCCHD
Survival to 24 hours 51/104 (49%) | 13/18(72%) |[P=Ns
Survival to discharge | 30/104 (299%) |6%/18(34%) |P=N®

*One patient is still in the hospital,

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007




{ii
NRCPR In-hospital Arrests
Children vs Adults

Nadkarni, Larkin, Peberdy, Carey, Kaye,
Mancini, Nichol, Truitt, Potts, Ornato, Berg.

First Documented Rhythm and Clinical
Outcome from In-hospital Cardiac Arrest
Among Children and Adults, JAMA 2006

Hypothesis

Children (< 18 yrs) requiring CPR for
In-Hospital Cardiac Arrest will have:
>A lower incidence of VF/VT
»>Shockable rhythms
»Worse survival outcome

® e e @
Pre-existing conditions  {vl Event Characteristics (|
CHILD |ADULT CHILD | ARUJ
Respir.atory 40%** Location on Ward R )
Insufficiency Witness & monitored 66%
Shock L 27T% Mechanica! Ventilation 26%
Mlt 2% : - Vasopressors 27%
i 0,
Diabe ?s 1% Arterial Catheter 8%
RenalFallre | 12% Duration of CPR ) 18[10.29]
#p<.01 “eP<0.01
.@ 9 .5 ®
Immediate Cause lYl First Rhythms for Pulseless Arrest lYI
Pediatric (n=880) vs Adult (n=36,902)
CHILD | ADULT o —
soy: L%
Respiratory 41% —— T
Insufficienc 8 sop— |5 Pedlatrle
y E 40% - = ] bﬂﬁ -
Hypotension 44% zz; ] 2%
0% ! ;

== p<(.01

ASYSTOLE/PEA
*P<0.05




2 @ o o
Survival to Discharge ‘?' Survival Outcome_ (Y’l
Pediatric (n=880) vs Adult (n=36,902) Pediatric (n=880) vs Adult (n=36,902)
40% 36% 30%
35%
& & 30% 25%
30% 27% 26%
o 25% 1 . 20%
§ 20% - 18% E;:i‘l?mc% 15% (1 Pediatric|
& el s o s Adult |
10%
5%
5%
o ‘ ‘ o% N .
Al Asystole/PEA VENT Survival to discharge "Good" Neuro Survival
*P<0.01 *P<0.01
2.2 ° o
Conclusion {vd ECMO-CPR {1

v “Adults are just big kids”
Cardiac arrests due to resp failure & shock
v Initial shockable rhythms are less common in
children than adults
But VF/VT is not rare
v Children had superior overall survival
Better survival from asystole/PEA

Survive to ST OR =
Hosp d/c (95% Cl, 2.0-2.7)

e 66 children @ CHOP over 7 years
—30% of total ECMO @ CHOP

o 35% (23/66) survived to hosp d/c
— Median duration of CPR: 50 min
— Brief "No Flow”
— Excellent CPR during “Low Flow”
— Controlled post-resuscitation phase

o New paradigm: CA or CPR duration does not
necessarily determine futility

Morris, Wernovski, Nadkarni PCCM 2004

® 9
Why in-hospital CPR registration ? {i

o Scientific purpose
— Vs, out-of-hospital CA
- Vs. adult CA
— International comparison

o Hospital safety programme
— Medico-legal record and internal review
- Performance monitoring and quality improvement
— MET programme ... do not allow CA in the ward

Department of Anaesthesia and ICU, National Children‘s Medical Centre, Tokyo, JAPAN, 2007




Mission & Vision of NRCPR (vl

o NRCPR's Mission

— The Mission of the American Heart Association's
NRCPR Hospital Safety Program is to reduce
disability and death from cardiac and respiratory
emergencies by providing an evidence-based,
quality improvement program of patient safety,
medical emergency team response, effective
resuscitation, and post-emergency care

« NRCPR's Vision

- By 2010, NRCPR wilt be recognized as the premiere
evidence-based hospital safety program

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

Error in medicine vl

Leape L:
Error in Medicine.
JAMA; 1994:272(23);1851-1857.

"Epidemic of errors in healthcare”

"Most errors are made by good
but fallible peaple, working in

a challenged and
Imperfect system.”

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007
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®

Hospital safety and QI  {vll

2002-2006 2007

(n=7) (n=5)
Rescue breathing } -1'10" -3'40"
Chest compression | 150 -320"
Code initiation 0 0
IV/IO access 110" 3'00”
Drug administration 30" 500"
Return of spontaneous circulation 17'10" 12'40"

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

JCAHO standards ivi

P1.3.1 (Revision of intent statement)

v Performance monitoring and improvement are
data driven. The stability of important processes can
provide the organization with information about its
performance. Every organization must choose which
processes and outcomes (and thus which types of
data) are important to monitor based on its mission
and the scope of care and services it provides. The
leaders prioritize data collection based on the
organization' mission, care and services provided, and
populations served (see LD.4.2 for priority setting).
Data that the organization considers for collection to
monitor performance include the following...

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007




® @
NRCPR data collection vl

@ CPA; cardiopulmonary arrest

¢ ARC ; acute respiratory compromise

e 2006~

MET; medical emergency team

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

Can vital signs serve as predictors for
the need to call a code in children ?

Kitazato E, Shimizu N, Goldman R, et al.
{non-published data)

o Retrospective descriptive study of in-hospital patients
age 0-18 years for whom code blue resuscitation was
called at NCCHD, 2002-2007

The following data was collected: patient characteristics,
location of the code and cause for calling the code,
vital signs (RR, HR, BP, Sp02) from 6 hours
before the code were recorded, time in which a
nurse recognized a change in patient’s condition, time in
which a nurse notified a medical staff about the patient’s
condition, time when code activated..,

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007
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Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

Respiratory rate

4 (27 %) 11 (73 %) 23
Heart rate 12 (54 %) 10 (46 %) 16
Blood pressure 12 (92 %) 1(8 %) 25

e

Respiratory rate | 20 ( %)

8 ( %) 10
Heart rate 24 (75 %) 8 (25 %) 6
Blocd pressure 23 (100 %) 0(0 %) 15

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

i
AVE—FYMNPNTO UM T~ JEERLET

— BAERRE wFaTURE
— FHEEOLNAYLTERE

I T
Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

CPA event {53} % i3 E m:E#% R (vl

iad AB

2RBBHEEE

1arcmn
FansIate; ASLET
A bR BATI7 L RBEAEATIITRERI IS
- o pace HRzsvET
Fonwwa
; 4 Izemsan
{suna) ABRLLARL, ANXF/TCHBTE
¥, QBAET

-IPATRELSE ANFT-ABRREY
Ry OARCETL, 70201 ETE TR
AREEITEBTART,

arsEa
1SRG AT T ROALEACRESLE
1. §AFITRETIRA LI LIT, B
A=VATLTRILCA RS T~ 3 p— A
HABET,

ANAEE <

f 1

ABHRBRL-GHEE

2angma

a9
BRFIL 5

L BF
AL I AL TT IR RIHRR
0T,

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007




ARRGOST,
| anwroseios.
14 bizissea bty
12 Ymwtaon Bocwata
13 Backars Data
areg,

For €52 €orne ek ok
e

Yt 6.0 031
Ot

pioghe
v

= Reaed o 2 Bri

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

122
RrtosRInan
AL AR VS
T

AnRzAVELTS.

9 e 13 13 Do 20 Ok G s 3 8 ot
s ittt mem T et Loy B e v

RPNV SRy apovte STPUPIPUY TR

21 Po-tart
22 Ea-arairy
Constions

23 Mervton
Avesdy s daace

T e

RIETLES

=R
Veson 60 8u

on Forma
af Sectans

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

gvi

33
EreRAZANIAD
LS AREIET.

AhErAvELTE.

3tk

TaAEnE,

[ — R,
v 3k on s W o YR

B e

Verson 8603
Caveston Foms

N esend sessson
ey

580 gt Cotr

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

Stvd
sty CuseHRD
HREARLLCE BN

|| AnrravzLTe.

T SysTe CaserisvTs ¥R T Sl covtad 15 gresa)

41 menis Coge
RCTELEN

SR R —

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

Condition (|

suzs

LR RIRREA
R RRLR T

AneyraILTE,

51 Toged Constn
52 p0

fLECTEN

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

55
BB ATRHIATIL
LAARTLEY,

MherravELTY

81
Exresins Vaswrisn
€2 6

I aryons

BA: e
Varsiee 80Dt
Setution Formy

ot Sssians
[

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

10



sie97
Ratian o

crcIRe B RAD
BRLANLLCARS
Y.

ABTIVILLTS,

71 bt O
72 e

TREINL

p—— w

Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

CPR quality
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Department of Anaesthesia and ICU, National Children’s Medical Centre, Tokyo, JAPAN, 2007

In-hospital CPR registration

e Scientific purpose
- Vs. out-of-hospital CA
- Vs, adult CA
— International comparison

» Hospital safety programme
- Medico-legal record and internal review
— Performance monitoring and quality improvement
— MET programme ... do not allow CA in the ward

Department of Anaesthesia and ICU, National Children'’s Medical Centre, Tokyo, JAPAN, 2007
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