Pediatric Fundamental Critical Care Medicine (second Edition)

[Z] &4 - =% (Maureen A.Madden )
BES KEE B F)BRx

MR & R

/ _
Society of /\

CrItICal Ca re Med |C | ne ZHEJIANG UNI:/ERSITY mess
The Intensive Care Professionals ;ﬁ 5I * #‘ l'-'-ﬂ ﬁﬁ?i



AL AL Bl HEGE SC FF

Pediatric Fundamental Critical Care Support

R

Second Edition

ZHEJIANG UNIVERSITY PRESS SOCIety Of . '.
Y HST A2 RR At Critical Care Medicine



E B ERRSR B (CIP) 817

JNJLFEREE RE 45 (38 D /(FE) M « F B (Maureen A. Madden) 3= 4 ;
FAATTHF ERE — HUMN TR S A, 2018, 3

(HEPrBE 4R BT S TR %)

42 7 3 : Pediatric Fundamental Critical Care Support,Second Edition

ISBN 978-7-308-16292-0

I.OA 0. OF: @& . O/AJLER — BAE — 297 O/NJLEAR — KE — 9728
V. @R720.597 @R473.72

oh [ bR A [ 54 CIP B8 4% 5 (2016) 45 241765 &

G/ LAl BT SR (B 0 ) B W VDK 2% W At 5 38 [ B E B 26 & (SCCM) T 2015 4 8 A HhiX
AR .

EEBEEEESREZEIARF . &4 3 H EAE E 22 FPUH LK 2 AL 3, &4 1
IR VF O] AR AT 7 KPP 28 & BT SRAT T4 .

W VLA WA = & VR AL A TR B e B 2 : 11-2015-255 5

INLERMBEES #(E )
[ £ 3% 4k « £#%8(Maureen A. Madden) £ %
FHhF KRE EAE AmE £ #

RERE K
XFHE M
RERX WA B
HERT "R

HARE T WiV o2 i it
(A 7 X B L3 148 5 #E B 4s A5 310007)
(M 3k http://www. zjupress, com)

ED & 20184F 3 HEE 1A 2018 4 3 A% 1 WENKI
S ISBN 978-7-308-16292-0

fir  238.00 JT

# R HUM R E SR A R A FE
ED Rl RFENZ A A KR4

FF A 889mm X 1194mm 1/16
Ep B 29.75

F & 800F

hit

4

E

RRERE #EHME HEZEHE HRAR
WL K2 AR R A7 L BE R AR :0571—88925591 ; http://zjdxchs, tmall, com



/Iy LR ERE SC Ff

5 Zhiz

Fh TV R 2 5 2 B B e L I (o 93 L A 2 73

* W
i 4 &
* F
FHhFE KRB E O FEMkE Fhmrx
BEAR(MBEKREBAF)
EEH O B o JF O THHE
WmFE EINE EEH ORER
A % K A& KEE B4
R HRA EEAR A %
W OF AWM hHF O EERR
e



{ Pediatric Fundamental Critical Care Support ,Second Edition ) € E EIE K ¥4 F 2013
AE AR BRAUH BT R AR AR TS BB 5 A EHE A

REWWFFE AN BEF, FF LUE M 77 X 308 3 67 %4 (8 15 LD R & 3R F AR
EHEEHERDS .

A4 RIBH PR DA FANEREREEF S EILME L.
15 o 7 i 45 PR BT it R DR R Bt LR TR LR B FF A R 2 AR 38 AR R 22 & BN HT

ARBERBL PRI GHERANFRIGERRFE. BREEE REEEEE2IFRES
HEH R REEST GER S SR RS R H . R EEEE SRR ARES
7 R A AR R BUTE R AR TSR = 7 AR SR BTAE . A th A P B {5 8. AT LA T I 22 B T AN 7 A AT
A B N AERAR AR RTBREST E XN T FEIL . Tie 5 EEE RS EARTY
5K R 2 X A A5 P9 28 A8 A o) 48 A A SR ARAE o A A a3 T A SF A 45 o 25 ik A 7 B
MAFRRLRHEY EIFREMRTBEETLR ML VENWEENEIL. ABH ERHAY
3E R E A R SR I 5 B TR R A AR A L I 5 w0 8 R R A 4 R 5L el T 2 ) 2 7 R BT
A% bR R B A 25 .

M 448 . Katie Brobst

Hidik : Society of Critical Care Medicine Headquarters
500 Midway Drive

Mount Prospect, 160056 USA

HLi% : +1-847-827-6869

fEH . +1-847-827-6886

[’TXJ:[]J: s WWW, SCCm. Org

52 E PrénEF S :978-0-936145-90-7



(Pediatric Fundamental Critical Care Support ,Second Edition )

g

Maureen A. Madden, MSN, CPNP-AC, CCRN, FCCM
Assistant Professor of Pediatrics
UMDNJ-Robert Wood Johnson Medical School
Pediatric Critical Care Nurse Practitioner
RWIJUH- Bristol Myers Squibb Children’s Hospital
New Brunswick. New Jersey, USA
(BH W 55 8RR = A 41)

( Pediatric Fundamental Critical Care Support ,Second Edition )% # % A 2 FIfE#

Colonel Daniel B, Bruzzini. MD,FAAP,FCCM
United States Air Force

Wright-Patterson Air Force Base

Ohio, USA

(B A W % s FR = 4)

Edward E. Conway,Jr,MD,MS,FAAP,FCCM
Professor and Chairman Chief, Pediatric Critical
Care Medicine

Pediatrician-in-Chief

Milton and Bernice Stern Department

of Pediatrics A

Beth Isracl Medical Center

New York,New York,USA

(B A W % sl R = AL 41

Michael O, Gayle,BS.MB,FCCM

Associate Professor. Pediatrics

University of Florida College of Medicine
Chief, Division of Hospital Pediatrics

Chief, Division of Pediatric Critical Care Medicine
Medical Director, Wolfson Children’s Hospital
Outreach Program

Jacksonville, Florida, USA

(A 55 BURR = AL %3 )

Rodrigo Mejia, MD,FCCM

Director. Pediatric Critical Care Service

Professor of Pediatrics

Children’s Cancer Hospital at

The University of Texas MD Anderson Cancer
Center

Houston, Texas , USA

(WA W55 sl MR = AL 4y )

Mohan R, Mysore, MD, FAAP,FCCM
Director/Clinical Service Chief

Pediatric Critical Care Medicine

Professor of Pediatrics, UNMC College of Medicine
Children’s Hospital & Medical Center

Omaha, Nebraska , USA

(A T 95 SR = A 2 23

Ellen J. Pringle, RRT-NPS,RPFT,CNE

Education Coordinator,Simulation Center
University of Texas MD Anderson Cancer Center
Office of Performance Improvement

Houston, Texas , USA

(VA 0 55 s AR AL 2 4y)

Karl L. Serrao, MD, FAAP, FCCM

Professor of Anesthesiology and Pediatrics
University of Texas Medical Branch at Galveston
Pediatric Critical Care Medicine

Driscoll Children’s Hospital

Corpus Christi, Texas , USA

(BEA W55 SR A 23)



(Pediatric Fundamental Critical Care Support ,Second Edition )

Joseph R. Angelo,MD

Assistant Professor

Department of Pediatrics

Division of Pediatric Nephrology

University of Texas Health Center at Houston
University of Texas MD Anderson Cancer Center
Houston, Texas , USA

(A W55 B F=AL 2N 43)

Beth A, Ballinger,MD

Assistant Professor

Medical Director,General Surgical and Trauma
Intensive Care Unit

Trauma , Critical Care and General Surgery
Mayo Clinic

Rochester, Minnesota , USA

(A I %5 SRR = AL 2 43)

Gregory H. Botz, MD, FCCM

Distinguished Teaching Professor

Professor of Anesthesiology and Critical Care
Medicine

University of Texas MD Anderson Cancer Center
Houston, Texas , USA

QA 0 45 SRR A2 49D

Dana A. Braner, MD, FCCM

Chief,Division of Critical Care

Alice K. Fax Professor of Pediatric Critical Care
Vice Chair Inpatient

Doernbecher Children’s Hospital

Portland, Oregon, USA

(A W 55 SRR P AL 4))

Joseph A. Carcillo, MD

Professor of Critical Care Medicine and Pediatrics
University of Pittsburgh School of Medicine
UPMC-Children’s Hospital of Pittsburgh
Pittsburgh. Pennsylvania, USA

Q& T 55 = R = AL 2 4)

==

Linda C. Carl, EdD,MSN,RN
Professor, Graduate Nursing School
Kaplan University

Chicago, [llinois, USA

(A W % B = AL 2 43)

Arthur Cooper,MD,NVS,FACS,FAAP,FAHA ,FOCM
Professor of Surgery

Columbia University College of Physicians
and Surgeons

Director of Trauma and Pediatric

Surgical Services

Harlem Hospital Center

New York.New York, USA
Q&AW 55 SRR =R 2 41 )

Guillermo De Angulo, MD,FAAP

Clinical Associate Professor of Pediatrics
Herbert Wertheim College of Medicine
Florida International University

Miami Children’s Hospital

Miami, Florida, USA

A W 55 SRR AL 41 )

Werther Brunow de Carvalho, MD,PhD

Full Professor of Intensive Care/Neonatology
at the Children’s Institute

University of Sao Paulo Faculty of Medicine
Clinics Hospital

Sao Paulo, Brazil

(A W5 BT AL 2 1)

Aaron J. Donoghue , MD, MSCE
Assistant Professor of Pediatrics and
Critical Care Medicine

Perelman School of Medicine at the
University of Pennsylvania
Philadelphia, Pennsylvania, USA
A W 55 BLHR = A %)



Elizabeth A. Farrington, PharmD,FCCM, BCPS
Pediatric Pharmacist III

New Hanover Regional Medical Center
Wilmington, North Carolina, USA

(A i 55 SRR L 21)

Kate Felmet,MD

Assistant Professor of Critical Care Medicine
and Pediatrics

Children’s Hospital of Pittsburgh

Pittsburgh . Pennsylvania, USA

(B A W 55 R AR PR 41)

Jose Roberto Fioretto, MD, PhD
Associate Professor of Pediatrics
Pediatric Critical Care Medicine
Botucatu Medical School

Sao Paulo State University

Sao Paulo, Brazil

(B W 55 BUR PR 2 41 )

Jeremy S, Garrett, MD

Associate Professor of Pediatrics

Pediatric Critical Care Medicine

Saint Louis University School of Medicine
Cardinal Glennon Children’s Medical Center
St. Louis. Missouri, USA

(A M % 8 JHR =AM 41)

Ana Lia Graciano,MD,FAAP
Associate Clinical Professor

Academic Division Chief, Pediatric Critical Care

University of California San Francisco-Fresno
Children’s Hospital of Central California
Fresno.California, USA

(A W 55 SRR =12 41)

Chhavi Katyal , MD

Pediatric Critical Carc Medicine
Children’s Hospital at Montefiore
Assistant Professor of Pediatrics
Albert Einstein College of Medicine
Bronx,New York, USA
Q&AW % SRR =L 21 4p)

Keith C. Kocis, MD,MS.FAAP,FACC,FCCM
Professor of Anesthesia, Pediatrics and
Biomedical Engineering (Adjunct)

Division of Pediatric Cardiology

PCCM Fellowship Director

The University of North Carolina at Chapel Hill
Chapel Hill,North Carolina, USA

(B A W 55 SRR A EL &)

Robert E, Lynch, MD, PhD,FCCM
Director, Pediatric Critical Care
Mercy Children’s Hospital

Creve Coeur, Missouri, USA

QA 0 55 s HR AL 4)

Vinay M. Nadkarni, MD.FCCM

Medical Director,Center for Simulation,
Advanced Education and Innovation
The Children’s Hospital of Philadelphia
Philadelphia, Pennsylvania, USA

Q& A W %5 SRR AL 41)

Regina S. Okhuysen-Cawley , MD

University of Texas MD Anderson Cancer Center
Houston, Texas s USA

(B W 55 slRR A 4)

Pascal Owusu-Agyemang, MD

Assistant Professor

University of Texas MD Anderson Cancer Center
Houston, Texas  USA

(B W 95 BORTR =20 4))

Michele C. Papo,MD,MPH, FCCM
Medical Director, Pediatric ICU
Medical City Children’s Hospital
Dallas, Texas , USA

CRA W 55 sR AR F=AL 2N 43

Sujatha Rajan.MD

Assistant Professor, Pediatric Infectious Discases
Cohen Children’s Medical Center of New York
Hofstra/North Shore-L1J School of Medicine
New Hyde Park,New York, USA

QB W 55 SRR = A2 43)



Elizabeth Rebello, MD

Assistant Professor

Department of Anesthesiology and Perioperative
Medicine

Division of Anesthesiology and Critical Care
University of Texas MD Anderson Cancer Center
Houston, Texas , USA

(A 55 BURIH = AL 21)

Ramon J. Rivera, MD

Associate Professor of Anesthesiology

University of Texas Medical Branch at Galveston
Pediatric Intensivist

Anesthesiology Associates

Driscoll Children’s Hospital

Corpus Christi, Texas , USA

AW 45 SRR = AL 2 4D

Lorry G. Rubin, MD

Chief , Pediatric Infectious Diseases

Cohen Children’s Medical Center of New York
Hofstra/North Shore-LIJ School of Medicine
New Hyde Park,New York, USA

(B A WA 55 SRR = AL 21

James Schneider, MD

Pediatric Critical Care Medicine

Cohen Children’s Medical Center of New York
Hofstra/North Shore-LIJ School of Medicine
New Hyde Park,New York, USA

OB A W55 SR =B 43)

Kevin Schooler, MD, PhD

Assistant Professor of Anesthesiology and
Pediatrics

University of Texas Medical Branch

Galveston, Texas . USA

Pediatric Critical Care Driscoll Children’s Hospital
Corpus Christi, Texas , USA

Q& A 0 55 SRR =LA 4D

Shinpei Shibata, MD

Assistant Professor

Division of Pediatric Critical Carc
Oregon Health & Science University
Portland, Oregon, USA

(A W 55 B RTR = AL 41D

Jayesh Thakker, MD

Associate Professor.Department of Pediatrics
University of Nebraska Medical Center
Medical Director, PICU

The Nebraska Medical Center

Pediatric Critical Carc Medicine

Children’s Specialty Physicians

Children’s Hospital & Medical Center
Omaha, Nebraska, USA
Q&AM 55 BUR = LA %))

Alexis A. Topjian , MD

Assistant Professor of Anesthesiology

and Critical Care

Attending Physician

The Children’s Hospital of Philadelphia
Philadelphia, Pennsylvania, USA

Grants ; National Institutes of Health U01 for
Therapeutic Hypothermia After Pediatric Cardiac
Arrest Trial National Institute of Neurological
Disorders and Stroke K23 Scientist Development
Program (Subawards)

Henry Michael Ushay.MD,PhD,FCCM
Medical Director, Pediatric Critical Care Unit
Children’s Hospital at Montefiore
Bronx,New York, USA

A W 55 8RR AL 49D



2

|

T LR A X Pediatric Fundamental Critical Care Support , Second Edition ) f¥) 1 i fff fift

B TTRR B S  A R R AR R BRI .

M. Ruth Abelt,MS, CPNP-AC

Director of Advanced Level Practitioners
Baylor College of Medicine

Texas Children’s Hospital

Houston, Texas , USA

Q& A W 55 8RR AL 21

Adeyinka Adebayo,MD,FAAP

Division of Pediatric Critical Care

The Brooklyn Hospital Center
Brooklyn,New York, USA

Assistant Professor of Clinical Pediatrics
Weill Medical College of Cornell University
New York.New York.USA

(B A7 I 55 SR AL )

Ayman Al Eyadhy, MD

Head, Pediatric Intensive Care Unit

Assistant Professor & Consultant Department of
Pediatrics

College of Medicine, King Saud University
Riyadh.Saudi Arabia

(A 55 SO = AL 41 )

Grace M. Arteaga, MD,FAAP
Pediatric Critical Care Medicine
Pediatric Transport Medical Director
Mayo Clinic

Rochester, Minnesota . USA

O A T 55 8RR AL 4 41 )

Sangita Basnet, MD,FAAP
Assistant Professor of Clinical Pediatrics

Chief . Division of Pediatric Critical Care Medicine

Southern Illinois University School of Medicine
Medical Director, Pediatric Critical Care Unit
St.John’s Children’s Hospital

Springfield. [llinois, USA

QA W 55 SRR = AL 2 43)

Rahul Bhatia,MD

Assistant Professor

Pediatrics, Pediatric Critical Care

Associate Residency Program Director, Pediatrics
Loyola University Medical Center

Maywood, Illinois, USA

(B W 95 BRAR A 47)

Bronwyn Bishop

Senior Registered Nurse, NICU
Royal Darwin Hospital

Tiwi, Northern Territory , Australia

(BEA W %5 SRR AL 43D

Naomi B. Bishop, MD

Assistant Professor

Division of Critical Care Medicine
Department of Pediatrics

Weill Cornell Medical College
New York,New York,USA

Q& M 55 SRR B2 9)

Yonca Bulut, MD

Professor of Pediatrics

Division of Pediatric Critical Care
Department of Pediatrics

Mattel Children’s Hospital, UCLA
Los Angeles.California, USA
QA M 55 BURR AL 2 4))

Andrew Clift,MD,MBBS (Hon) , BMedSci

(Hon) ,MPH,FACTM, AFFTM,FACRRM,
DRANZCOG ,DCH, JCCA, PostGradDip US
(echocardiography) , CCPU

President & Founder

The Children’s Sanctuary

Siem Reap, Kingdom of Cambodia

A W 55 SR A2 23)



Michael Karadsheh, MD,FAAP
Assistant Professor of Pediatrics
Division of Pediatric Critical Care
University of Arizona

Tucson , Arizona, USA

Q& A W 5 8RR = AL 43 )

Martha C. Kutko, MD, FAAP ,FCCM
Attending Physician, Pediatric Critical Care
Medicine

Hackensack University Medical Center
Hackensack , New Jersey, USA

Associate Professor,Department of Pediatrics
UMDNIJ-New Jersey Medical School
Newark , New Jersey, USA

QB A 0 25 SRR P A 2 41D

Jong Lee,MD,FACS,FCCM

Associate Professor of Surgery

Annie Laurie Howard Chair in Burn Surgery
Associate Director of Burn Services

Program Director, Surgical Critical Care
Fellowship

University of Texas Medical Branch
Galveston, Texas , USA

(VA W 55 BURTR AL 41D

David Markenson, MD, MBA ,FAAP,FACEP
Medical Director, Disaster Medicine and Regional
Emergency Services

Westchester Medical Center

Valhalla,New York

Professor of Pediatrics, Maria Fareri Children’s
Hospital

New York Medical College

Director,Center for Disaster Medicine

Professor of Clinical Public Health

School of Health Sciences and Practice and Insti-
tute of Public Health

New York Medical College

Valhalla,New York,USA

B A T 55 R0 R = A2 41D

Riza V. Mauricio, PhD,RN,CPNP-AC,CCRN
Pediatric ICU Nurse Practitioner

The Children’s Hospital of the University of Texas
MD Anderson Cancer Center

Houston, Texas , USA

(B A W 55 SRR R 41)

Michael P, Miller, MD,FAAP,FCCP
Director Pediatric Critical Care

New Hampshire’s Hospital for Children
Manchester,New Hampshire, USA
A 0 55 3R = AL 2] 4)

Suzi Nou, MBBS, BMedSci, FANZCA
Specialist Anaesthetist

Royal Darwin Hospital

Tiwi, Northern Territory , Australia

(WA 55 2R P A 20 43)

Toni M. Petrillo-Albarano, MD, FAAP,FCCM
Associate Professor of Pediatrics

Emory University School of Medicine
Director, PICU

Director, Pediatric Critical Care Medicine
Fellowship

Co-medical Director,Children’s Transport
Children’s Healthcare of Atlanta at Egleston
Atlanta, Georgia, USA

(VA W 55 SRR A2 49)

Louisdon Pierre, MD, MBA ,FAAP,FCCM
Director, Pediatric Critical Care

The Brooklyn Hospital Center
Brooklyn,New York, USA

Assistant Professor of Clinical Pediatrics
Weill Medical College of Cornell University
New York,New York,USA
Q&AW 55 SRR =R 2 49)

Brad Poss,MD,MMM

Professor of Pediatrics

Division of Pediatric Critical Care
University of Utah School of Medicine
Salt Lake City, Utah, USA

QA W 55 SLFR = AL 2 43 )



Hariprem Rajasekhar.MD

Pediatric Critical Care

Robert Wood Johnson University Hospital
New Brunswick, New Jersey. USA

(WA W 55 SRR AL 2 21)

Alexandre T. Rotta, MD,FAAP,FCCM
Chicf , Division of Pediatric Critical Carc
Rainbow Babies & Children’s Hospital
Professor of Pediatrics

Casc Western Reserve University

School of Medicine

Cleveland., Ohio, USA

(BEA W 95 SR AR 43D

Brian Spain.MBBS.MRCA.FANZCA
Director,Department of Anacsthesia
Royal Darwin Hospital

Tiwi, Northern Territory , Australia

(A W 95 SRR AL 43)

Fernando Stein.MD,FCCM
Associate Professor

Baylor College of Medicine
Texas Children’s Hospital -
Houston, Texas . USA

QA W 95 SR = A 21 43 )

Todd Sweberg, MD

Attending Physician

Pediatric Critical Care Medicine
Cohen Children’s Medical Center of New York
Hofstra/North Shore-L1J School of Medicine
New Hyde Park,New York.USA

QA A 55 SR = AL 2y)

M. Hossein Tcharmtchi . MD

Associate Professor

Dircctor, Fellowship Training Program
Pediatric Critical Care Medicine
Department of Pediatrics

Baylor College of Medicine

Texas Children’s Hospital

Houston, Texas . USA

(A T 55 B R 23 )

Christopher M. Watson, MD,MPH

Department of Anesthesiology and

Critical Care Medicine

Johns Hopkins University School of Medicine
Baltimore, Maryland, USA

QA W 45 AR A& 41)



|

M e ko

LTy

7Y
§i
VA
HLE
BN
BIE
O
Ht+—
Bt =
Bt=%
ot
HBtHHE
BHAE
BHLE
BHAE
HHILE
B_otE

£
%
£
#
%

£ ]

H x

/:—iié"%g T
- 46
JUE S VIR IE R R W GE A A IS AT T cooeevenen s
-+ 101
GBS (38 W5 BB THL o wra vensnrurs sawsesvan anvasesuamas som ass neavas ans nuavassas abaisnn o4 nes
L BERIERY crsasorsimvestne s s ey IR R T b AR EATER AN NSO SR R SN e
W 1 5 L T T M P AP AR ZE B +vvvevmemeneonsnmneiee oo et e ne e
JLBBBIE: i ncsvviions senmesemmmnescemmessvsmnmvmse smmenssmssassssassuwensiymnisansns bi
AR T, wicssvbivimm e numansmmwan st ase se s sap A S AR

ARG B TS5 BT v vevenesons soser saeea st s e e s s e e
sives 995

wane 236
-+ 248
« 262
- 284
woss ss 302

JLEEL TR e

HUBOE A v e e veeeeees

JUHE R 4 R AR oo
TR JLBYBEIE cve v ernoeneenes

AN JLFe TR MERE G A B ovovss sin ssnvunins s v smoimunnks ss dobians 63 4 nsd avinss sos sasianers

« 451

25

66

120
140

... 168
+ 184
-« 202

214

325
340
360
377



bk o H ox¢

B % — L = PP PP 115
ff 55 Y B BB SR B wes vvs vom sowwen srevenauners rux sex serare sue vieseraes exe guessenss vay sssuroars exs ovn 401
Mt 57 7S B BB PRI vosiens o0 4 » s wworwss o 3 assnins 454 4 AT i  § 6 S0 34 3 St a3 ¢ 4 a4 e 1)
%L PRI BB+ wo oviome o8 3 i KA1V 994§ K HERIUIE 3 5 505 5eHsl0 e 3 59 HESID 945 B9 RANVAE 004 4 69 weion o8 soe dh)
M 5 PO BBy B BT s« somuwn o i sunssioss » 53 wiowvs 54 § 5 5 Rnwwawa 8 4 5 e 64 + v sawswanos i 10
M 5+ — I 42 B2 O A AR IR covvooces snvevasnsanins sunmenns sossovavanns snd sesussions sossuwnsnses sve 430
%+ = HHL B KB A v evreen e i 440
o AN SRR I con oy e 1 iy 0 » o st 53 £ 2 95 SSRGS B W PR § B PRI 8 s s S



%~ H

5223 JLEE R AR (8] F A 51 A A 1 2 5%

[
W )i ] DIRECT J7¥&——PFAh 7 1 TR 07 il A 28000 3 AT B 51
W RO R S R AN [ 288 Y AR I PR R
W iR Bl R A T L EO A PR A P AR A

W AR T X L Y A BEAR S AT PR PEA .

|

i A LR B 7% $F 43 (Pediatric early warning score, PEWS) & 4t Hh £ ] 5. # %5 1% &
AR
B e R MUE AR R RE YT .

L83 A, BACEER 2L E L 1 JE HT B S B T AL K L B L K S K R R A
B IFIR S R g . Bl A e B LA i (A E B8 2 0 % 182 K /min, FEIR 72 YK /min, 3 fk
I S0k AN 87 06 (R 101. 7°F(38. 7°C) . F8 LU . s (W S AR , R W B A G T T A0 (A] 1MD
. BAMEHFEENEER 3s. RREEFARFHMEHE SHWESNCEREERATYT
iz T (B s ) S5 AL R AR YT BRI S ST BNIRYT .
W

— H 4R LR R L E 4 (PEWS) (L3 1-1D 8 TAIZ 8 JL I A JRR 2 4 o] 2

— B A 0] GE A R 1 TT BE S T R AT A7
F

— R HIEMIRTT K B4
BT

— HAT IR T R A R 2

— BILTEE Z WU T R BECRF Wi R 55 AT () HoA TG 7 4 it 2
BRAIE

— Y B L AE & AR AR R & B, SL AR ] 4 0 Al AE 6N B2 7

— R L A R RO % R LR B 13 P 0



H A & 1E
—RAT B B R R Kl X 2R T T R g 7
—HERM a7 AR

W/ R ﬁﬂmﬁﬁ
9 R R 16

__________________ S e

i 41 8% ¢ i ay Kk EE 3
| RBAR g DOCRRRRR o i nwEREN
» EX N R 2 CBHMmAEETAN , |
D mE e E 40 am . [A)>5s BUL A EH
% FREE e mnmas o R OEEE 0 W /min 3

E1~2s © MR 20 K /min IR

M E % 10 | _ )
| W /min BB A | M IE % 20 v(/§ﬁ$¢%?ﬁﬁﬁﬁ°;
FEIE B TR X P . K /min £ A TS M

wn @ oagg o RALE min WARTER g Fio, >
Eh';&klﬁwﬁ FiO, >30% B | Bask Fioz>4o%gﬁ;50yj§7ﬁ%§>;”
- R > 3L/ R E>6L/min “

' min

Tt PEAR MR ™ T 14 B JO 0+ 00 055 15 20 B MOS8 b (DR R ) | Ui J5 S PRk 3 800 i 2 4 o £ T80 0 53 2 o
SELL T e HEAT VP23 ¢ {1 085 O Ak S5 7 I OB A SR JIE e -5

ABAA F® H&Wvuﬂ(:’k/mm) ## B B PF 0% (/R /min)
%@JL ............................... tHiNle .................... 1 OON180 ......................................... 40~50 ................................
AAQQ)L ______________________________________ i!;&é”};ﬁ@ _____________________ idé!;iéé ______________________________________ g;;:;é ____________________________
”ésJL“”””"”““_.“n_“““”“l;;;gégggé;h“.“_“_”””%6;;iié ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, é;;:gé .................................
éﬁhmnﬁ .......................... 4~6# mNMO L

%ﬁ@‘JLﬁ- 7~12 % 70~110 19~21

,.%é;;;; .......................... ig!;45.2;_.””v““.“”.uu.ég!;qé ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1;2:{5 ...............................

i BT, © 2010 American Academy of Pediatrics. Akre M, Finkelstein M, Erickson M, et al. Sensitivity of the pediatric

early warning score to identify patient deterioration. Pediatrics, 2010,125:e763-e769.



I
2z
Ju
ju [

$ﬁﬁﬂ@%ﬁﬁﬁkﬁ%ﬁﬁ%ﬁﬁﬁﬂEﬂk%%ﬁ%&ﬁ%ﬁﬁWﬁﬁﬁ%Kﬁﬁ
N, AEAEG|A T HEEMRJLF IR EAE ¥ (Pediatric Fundamental Critical Care Support, PF-
CCS) IR 2= 2 fIE A 4, B DIRECT : il ( Detection, D) ; T #i (Intervene, ) ; T H#F4E (Re-
appraise, R) ; 5 %414 38 (Effective communication, E) ; | A 8 /E(Teamwork, T) (I & 1-1) ,

B AR AR A PEWS R4
R EE NP AN EREIILENAEBRE.
XI5 H K T A A LR E R 2E T
A % filti s AR ST — A 00 25/ HE D2 W, 45 5032

IR A B2 T .
B A & 1k F B X BG4 F 8 TAE R
BRI EERPR S R BRI R &I
& A + i %,

337V £ < B AR AL 8 (S0 5 % 1
l.li-"" T R E ST (3677 TR A 2
N BRI : T 4059 FBE T R KR
PRy T 20 R AL 1 5 2, A
L 2 5 5 DA T Al X 5 R 2 ) 30 1 3 0 5
B BA & 16 : 24 2 I 46 47 7€ 0 BE 77 A A AR A7 o B 4 o A2 T AL 09007 6
o LI 3
FE 4 B0 0 SL I PEWS 9 5 40, B BUB =2 49+ T 40 1095 P S0 AN 1) 3s= 1 43+ /1
15 Y4 4 URINPIR B AL TE 0 20 W /min=2 4}, PEWS (I A5 S0 >4, 45 R 5L 3500
PR BLHG AL . BB BA AL A DA 5L 38035 — 0, 3 o B2 6 R 0%, 5 S BT 9 £ A8 L XY 397 B9 R
B 0 S TV 0 0 TR B P i 72 38 T A S0 97 1 I . 338 76 AT AR 5% ) 40 4
30 9 50 9 PR

W fh

U 4 25 00 TR0 160 JL A LI AT 46 AP B 26 8 T — B
SUREAHO B 34N RG T 12 PEWS % 8 T JLRHE LRV Jy o B ADF AR 8. T
WA R, PO B LR RES T
wn—snpkmmn wormsngsn W

TR B W B AT IR B AN M )L 8 — A LT A 3 LB 2 B H]
MR AR EIL. RE  waisAsrEAR. ,
VPRI AR SR R EE e — |

WS BE B F BUR T A9 A fedEL W ORL AT
VARE SRR 22 01 T A JE 2R . QSRR T IR 55 BRI — T 4 A A o R e N L R ) PR AE L B A AT RE TE



