UPDATE PEDIATRIC
ADVANCED LIFE SUPPORT




PENDAHULUAN

Kejadian henti jantung pada anak berbeda dengan kejadian
henti jantung pada dewasa. Penyebab tersering pada anak
adalah sudden infant death syndrome (SIDS) , penyakit
pernapasan, sumbatan saluran napas (termasuk aspirasi benda
asing), tenggelam, sepsis, penyakit neurologis, terbakar .

Pada kejadian henti jantung, angka harapan hidup di RS
meningkat 19% (2000) dan 38% (2018) dibandingkan dengan
kejadian diluar RS yaitu 6.7-10,2% (2007-2012) (Topjian,A.A, et
all, Jornal of the AAP, 2021)

Serangan henti jantung di rumah sakit sekitar 5,5% terjadi pada
anak,penyebab paling sering adalah asfiksia, dimana 6,7% dari
anak yang dapat bertahan, namun banyak yang mengalami
gangguan neurologis (Atkins. DL et al.2015)



PENDAHULUAN

Pediatric basic life support (PBLS) dan pediatric advance life

support (PALS) merupakan suatu upaya resusitasi (Crit Care
Nurs Clin N Am, 2011)

American Heart Association (AHA) dan European Resuscitation
Council (ERC) mengeluarkan panduan tentang PBLS dan PALS
vyang selalu diperbaharui berdasarkan bukti ilmiah (American
Heart Association mengeluarkan panduan tersebut pada
tahun 1995, 2000, 2005, 2010, 2015 dan 2020 sedangkan
ERC pada tahun 1994, 1998, 2000, 2005, 2010, 2015 dan
2021 )

Untuk mencapai keberhasilan resusitasi diperlukan
keterampilan dan kerjasama yang baik dalam satu tim.



RESUSITASI

e Upaya terhadap penderita atau korban yang dalam
keadaan gawat atau kritis untuk mencegah
kematian

* Mengembalikan fungsi pernafasan dan sirkulasi
yang adekuat..

* Resusitasi jantung paru sangat berhubungan dengan
keberhasilan kembalinya sirkulasi spontan atau
Return of Spontaneous Circulation (ROSC)



Phibbs RH. Delivery room management. Dalam: Avery GB, Fletcher MA, MacDonald
MG, Lippincott Williams and Wilkins; 1999.




THE PEDIATRIC CHAIN OF SURVIVAL

(AHA, 2020)

Figure 10. AHA Chains of Survival for pediatric IHCA and OHCA.

IHCA
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PAEDIATRIC*LIFE SUPPORT 2021
5 TOP MESSAGES

*O-Mg sacopt sewtarm ‘et Btk

1 Use ABCDE as common language
¢ . Work as a team - Be competent.

Titrate oxygen therapy to Sp0, 94.98%
only if impossible to measure, start high flow O,
based on signs of circulatory/respiratory fallure.

In ‘shock’, give 1 or more fluld bolus{es) of
10mi/kg of (preferably balanced) crystalloids
{or blood prodlucts). Roassess after each bolus.
Start vasoactive drugs sarly.

For basic life support, use the specific PBLS
algorithm (ABC - 15:2) if you are trained to do
20, Both improving the quality of CPR and
limiting the hands.off time are considered crucial.
Consider provider safety.

For advanced life support, use the specific PALS
algorithm. Actively search for and treat reversible
chusey, Use 2-person BMV as the first fine ventilstary
support. Only if intubated, provide asyncheonous
ventilation at an age-dependent rate (10-25/').




OBJECTIVES

Understanding paediatric basic life support:

A CAB VS ABC
Irway — airways opening

Breathing - artificial ventilation

Circulation — recovery of circulation

For those with DUTY RESPONDS




Urutan RJP pada AHA 2020 yaitu C-A-B, nhamun berbeda
dengan 2005, yaitu A-B-C (Airway-Breathing-Compression)
dengan alasan untuk menurunkan waktu dimulainya kompresi
dada sehinga menurunkan “waktu tanpa aliran darah”.

Perubahan tersebut berdasarkan pada orang dewasa yang
membutuhkan RJP dengan ventrikular fibrilasi (VF) lebih
memerlukan kompresi daripada ventilasi.

Permulaan RJP dengan 30 kompresi daripada ventilasi
bertujuan menurunkan keterlambatan aliran darah sehingga
penolong dapat memulai kompresi dada secepatnya
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PAEDIATRIC e

BASIC LIFE SUPPORT
SAFE? - SHOUT 'HELP'
SECOND RESCUER
Ummn,ivo'? # CAN RS | ALS Yoo (s Dnvition|
o Cablact & mpply ALD (If screualely)

Algoritma yang dikeluarkan
ERC pada tahun 2021 masih
menggunakan urutan RJP

hya dengan A-B-C.
Mengingat bahwa urutan Absent o sbnormlbresthing | e
ABC telah menjadi metode e

Canpwnisnany
3dd reacoe bevaths

M) 'unu'lhv

vyang dikenal dengan baik
untuk penyampaian RJP
pada anak di Eropa

Algoritma PBLS menurut

5 rescus braaths

| S
e —

SINCLE nEscyey
o Cal EMS ) ALS 1hwm

Unbese claw elgm of I

(spwaeer hnvethon|
s Colwit A Aq-” ARD Iy

cam of wwidel

: colapan 01 UnlabEIIEd image
15 chest compressions —

ERC masih menggunakan
look,listen and feel dalam
memastikan bernapas atau
tidak dalam 10 detik. 2 breaths

further alternating
15 compressions : 2 braaths

g, 2« Paediairic bunic s suppork




1. CPR using chest compressions wah rescuo
3 oreaths should be provided to infants ana
chiidren in cardisc arrass. ™"

2. For infants and children, # bystanders are

WA uewiling or unabie to cdeliver rescue hreaths,
'Q_ T is recommanded that rescuers should
provicde chest compressions ondy.

I < ] 3. Alter each compres: 0 Loers showid atlow
i £
s =il 1 the chest to|recod complete ry.

4, Iz Is reaszonadble to use a chest compression rate

22 cCLo " xs
af '{ 200-320/min |'of intantz and chilaren.™™

5. For infaniz anc children, it i reasonadie

for resouers to provide chest compressions

that depress the chest st ieast one third the

antenior-postenor ciameter of the chest, which
2a (= Ustes 10 appromimately &3 inches |3 om) _J

nanfants to 2 inches {S cm) i children. Orce

chiddren have reachad puberty, It is reasonadle
10 o the adult compression depth af at least
S om but o more than 6 cm. ™™

6. For healthcare provwicers, It is reasonable 0
2a C-ED perform a rhythm chack, lasting no more than
10 =, approximately every 2 min

7. It Is reasonadie to ventiate with 100% cxygen
durnng CPR.

B. When performing CPR wehout an advanced
alrway, 7 is reasonable for single rescuers

2a C.ED o prow omaression to-ventiation
rato c-‘ana for 2 rescuars 20 provide a

comaression-so-ventilation ratio of 15: 2

3. When performing CPR »n infants ano
chilidren with an advanced arfway, IT may be

= oAl SIS =1l - -

accounting for age and cEnical condition.
Aates exceecing these recommendations may
com@romise hemodynamacs.”

Topjian, AA et all. Part 4: Pediatric Basic and Advanced Life
Support: 2020 American Heart Association Guidelines for
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care,
Pediatrics. 2020; DOI: (10.1542/peds.2020-038505D)

REMEMBER!
HIGH QUALITY (PR

» Push hard and fos
» Complete reco
» Minimal inferrupton

» Avoid excessive ventiation




ERC

Nadi tidak teraba atau tidak ada tanda-tanda kehidupan
lakukan kompresi 15 kali kompresi dada

Bagian bawah sternum harus ditekan setidaknya sepertiga
diameter antero-posterior dari rongga dada (4 cm pada bayi
dan 5 cm pada anak) tidak lebih dari 6 cm

Kecepatan 100-120x/menit dan meminimalkan interupsi.
Jangan menyela kompresi >10 detik untuk memberikan
ventilasi.



CPR Technique

COR LOE Recommendations

1. For infants, single rescuers (whether lay
rescuers or healthcare providers) should

1 C-LD compress the with
(Figure 2) or 2 thum%pieced just below the
, ry

intermammary ne.

2. For infants, the 2-thumb=-encircling hands
technique (Figure 3) is recommended when
1 C-LD CPR is provided by 2 rescuers. If the rescuer
cannot physically encircle the victim's chest,
compress the chest with 2 fingers, 9

3. For children, it may be reasonable to use
2b C-LD gither a|l- or 2-hand technique tp perform
chest compressions. ™

4 For infants, if the rescuer is unable to

achieve guideline recommended depths
2b C-EQ (at least one third the anterior-posterior
diameter of the chest), it may be reasonable
to use the heel of 1 hand.

Topjian, AA et all. Part 4: Pediatric Basic and Advanced Life
Support: 2020 American Heart Association Guidelines for
Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care, Pediatrics. 2020; DOI: (10.1542/peds.2020-038505D)
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Finger compressions

2-hand technique


http://circ.ahajournals.org/content/vol102/issue90001/images/large/hc33t0076015.jpeg
http://circ.ahajournals.org/content/vol102/issue90001/images/large/hc33t0076015.jpeg

INTRAVENOUS ACCES

e Intravenous (IV) before intraosseous (I0): The
peripheral IV route has been the traditional
approach for giving emergency pharmacotherapy,
although the 10 route has grown in popularity and
is increasingly implemented as a first-line approach
for vascular access. New evidence suggests some
uncertainty about the efficacy of the IO route com-
pared with the IV route.®>%° Therefore, it is rea-
sonable for providers to first attempt establishing
(Class 2a, LOE B-NR). IO access may be considered
if attempts at IV access are unsuccessful or not fea-
sible (Class 2b, LOE B-NR).

Ashish R. Panchal. Circulation. Part 3: Adult Basic and Advanced Life Support:
2020 American Heart Association Guidelines for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care, Volume: 142, Issue: 16_suppl_2, Pages:
S366-S468, DOI: (10.1161/CIR.0000000000000916)

© 2020 American Heart Association, Inc.



OPENING THE AIRWAY

Opening the Airway

1, Unless a cervical spine injury is suspected, use a
head tilt~chin lift maneuvef to open the airway.”

2. For the trauma patient with suspected cervical

C-E0 spinal injury, use { jaw thrust|without head tilt
to open the airway.

3. For the trauma patient with suspected cervical
C-E0 spinal injury, if the jaw thrust does not open
the airway, use a head tit=chin [ift maneuver,

Topjian, AA et all. Part 4: Pediatric Basic and Advanced Life Support:

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care, Pediatrics. 2020;
DOI: (10.1542/peds.2020-038505D)

AIRWAY

HEAD TILT CHIN LIFT

——
.

JAW THRUST



OPENING THE AIRWAY

i cross finger & finger sweeps maneuver
Obstruksi:

Bayi

back blow

Chest thrust

Heimlich maneuver‘
Abdominal thrust


http://circ.ahajournals.org/content/vol102/issue90001/images/large/hc33t0076016.jpeg
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ADVANCED AIRWAY INTERVENTIONS
DURING CPR

L, Bag-mask ventilation i reasonable compared
with advanced airway interventions (SGA an
h | G | Y | (, r
ETI} inthe management of children during .
cardiac amest In the out-of hospital setting. /i
" A -



DOPES

O

: Displacement (TT, mask)

O : Obstruction (TT, airway sircuit, airway-head
position)

P : Pneumothorax

: Equipment (oxygen, tubing, connections, valve)

S : Stomach (abdominal compartement)

m



MAJOR NEW AND UPDATE

RECOMMENDATIONS

* Ventilation rate during CPR with an
advance airway

* it may be reasonable to target a respiratory
rate range of 1 breath every 2 to 3 second (20-
30/min), accounting for age and clinical
condition. (AHA, 2020).

¢ |If the infant or child is intubated, ventilate at a
rate of about 1 breath every 6 seconds
(10/min) without interrupting chest
compressions (AHA, 2020).




MAJOR NEW AND UPDATE
RECOMMENDATIONS

e Cuffed ETTs

Yy
* |t is reasonable to choose cuffed ETTs over uncuffed ETTs for
intubating infants and children. Cuff inflation pressure
(usually <20-25 cm H20). (AHA, 2020).
Yy

* Both cuffed and uncuffed ETTs are acceptable for intubating
infants and children. In certain circumstances (eg, poor lung
compliance, high airway resistance, or a large glottic air
leak) a cuffed ETT may be preferable to an uncuffed tube
(AHA, 2020).




ENERGY DOSE

Energy Dose

COR LOE Recommendations

p. It is reasonable to use an{initial dose of 2-4

Dosis energi yang ideal untuk defibrillation

% 1D )fkg of monophasic or biphasic energy for yang aman dan efektif tidak diketahui. Dosis
defibrillation, but, for ease of teaching, an awal pada 2-4 _j/Kg , max 10 J/Kg (AH,
initial dose of 2 J/kg may be considered.*’ 2020)
F i {
% CAD 2, For refractory VF, it may be reasonable to

increase the defibrilation dose to 4 J/kg."” menurut ERC dosis awal disamakan dengan
3. For subsequent energy levels, adose of A kg | 4 J/Kg dan maksimal 8 J/Kg. Untuk
% CD may be reasonable, and higher energy levels | kardioversi supraventricular takikardi (SVT),

may be considered, though not to exceed 10| = g g jnisial telah diperbaharui menjadi 1
Jfkg or the adult maximum dose.
J/kg

Topjian, AA et all. Part 4: Pediatric Basic and Advanced Life Support:
2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care, Pediatrics. 2020;
DOI: (10.1542/peds.2020-038505D)



DRUG ADMINISTRATION DURING

CARDIAC ARREST

Drug Administration During Cardiac Arrest

1. For pediatric patients in i it
2a c rea.sonable to administef epinephrine. |V/
10 is preferable to endo )

administration.”™*

2. For pediatric patients in any setting, itis
reasonable to administer the initial dose of
epinephrine within S min from the start of
chest compressions.”**

2a C-LD

3. For pediatric patients in any setting, it is
2a C-1D reasonable to administer epinephrine every
3~5 min until ROSC is achieved.”™™

4. For shock-refractory VF/pVT, either

bmiodarone or lidocainelmav be used.*®

5. Routine administration of sodium bicarbonate
is not recommended in pediatric cardiac arrest
in the absence of hyperkalemia or sodium
channel blocker {eg, tricyclic antidepressant)
toxicity.*=721-3*

6. Routine calcium administration is not
recommended for pediatric cardiac arrestin
the absence of documented hypocalcemia,
calcium channel blocker overdose,
hypermagnesemia, or hyperkalemia.™**

Topjian, AA et all. Part 4: Pediatric Basic and Advanced Life Support:

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care, Pediatrics. 2020;
DOI: (10.1542/peds.2020-038505D)

Broselow pediatric emergency tape,
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PAEDIATRIC
ADVANCED LIFE SUPPORT

SAFE? - SHOUT ‘HELP'

J (owwen

GUIDELINES
M1
PAV)

Cardiac arvost tecognlsed?

{Ineluding bradycardia due to hypoxa of Kchomia)

Commence / continue POLS
Minimise Interruptions

Unsure the EAYS JALS team is alerted
Attach defibeilator / monitor

Give adronading IV/I0
10 meg/hg (max mg)
a5 s00n as possiblo

Tarmination

(memeclintuly rwsume
PR for 2 min
Minlmite Intoeryptions

(mmedietely resume CPR for 2 i
Minimess ntarrupbons
After the third shack;
VA0 amsodarono § mgrkg (max 300 mg)
VA0 adronaling 10 meg/kg (max Tmg)

DURING CPR

¢ Ensure Wah-quality CPR: rate, depth, recoll

* Provide bag-mask ventilstion with 100% oxygen
(2-parson approach)

o Ao hyparventdgtion

o Vagoolar access (ntravenous, intraosseaus)

¢ Once started, give adrenaling every 3-5 min

o Flush aftar aach dng

* Repast amiodarona 5§ mafkg (max 150mg| after
tha Sth shock

* Consider an advanced airway and capnography
iif compatant)

* Provide continuaus compressions When o
tracheal tube is in place, Ventilete ot o rate of
25 (infonts) - 20 1.8y} - 15 18-12y) or 10 (>12y)
pes minute

¢ Conider dlepwise ese aliting shock dose {max
8%q) - max 360)) lor rofractory VF/pVT (26
shocks) ‘

| CORRECT REVERSIBLE CAUSES

' pro;:_:a

* Hypavalasmia

¢ Hyper/hypokalaemia, «caicaemin
magnesemia; Hypoglycarmia

* Rypothermia « hypartharmia

4 Toxic agents

|¢ Tansion praumothorax

* Tamponade (cardiscl

* Thrombosis (coronary or
pukmcnary|
ADJUST ALGORITHM IN SPECIFIC

| SETTINGS (£, TRAUMA, ECPR)

IMMEDIATE POST ROSC

* ABCDE approach

+ Controbad oxygenation
1Sp0. 94-98%) &
ventilation (normacapmia)

* Avoid hypotensien

* Treat peacipitating causes




WHEN TO STOP?

» Signs of life: start to wake up/move/
opens eyes/breathe normally

» More healthcare workers arrive and can
either assist or take over

» YOU become exhausted



FAMILY PRESENCE DURING INVASIF

PROCEDURES AND CARDIOPULMONARY
RESCUCITATION

Penting sekali kehadiran
orangtua saat fase end of life

Keluarga hadir pada saat
dilakukan CPR dan prosedur
invasif lainnya.

Kehadiran keluarga
meningkatkan pemahaman
keluarga akan situasi dan
mampu meningkatkan kontrol
mereka.

Kehadiran orang tua dalam
situasi ini dapat memberikan
umpan balik yang positif
terhadap tenaga kesehatan
Anak dapat berespon terhadap

kehadiran orangtua, Bahkan
pada anak yang tidak sadar

PEDIATRIA ¢l

Full-saxt translahon avadabie n Portuoui

Language: Enghan | SoROGE

Family presence during cardiopulmonary resuscitation and invasive
procedures in children

Conclusions:

Reszarches on these sssues must be encouragad m onde to b healtheare team to modify ther prachics,
mplementmg the prnciples of the Panent and Famuly Centered Care mode), especially dunag cnncal

EpscEs

PMCID: PMC41824985
PIID: 24574198



GENERAL PRINCIPLES FOR
RESUSCITATION IN SUSPECTED AND
CONFIRMED COVID-19 PATIENTS

Penolong kurangi paparan

terhadap COVID-19

Prioritaskan oxygenation dan
ventilation straftegies .dengan
ower aerosolization risk

Pertimbangkan kelayakan
memulal dan melanjutkan
resusitasi

© 2020 American Heart Association, Inc.



GENERAL PRINCIPLES FOR RESUSCITATION IN PATIENTS WITH

SUSPECTED AND CONFIRMED COVID-19

From the Emergency Cardiovascular Care Committee and Get With The Guidelines-Resuscitation Adult and
Pediatric Task Forces of the American Heart Association

Reduce provider exposure

Prioritize ¢

Don PPE before entering the room/scene

Limit personnel

Consider using mechanical CPR devices for adults and adolescents who meet height and
weight criteria

Communicate COVID-19 status to any new providers

From the Emergency Cardiovascular Care Committee and Get With The Guidelines-Resuscitation Adult and
Pediatric Task Forces of the American Heart Association

Use a HEPA filter, if available, for all ventilation

Intubate early with a cuffed tube, if possible, and connect to mechanical ventilator, when able
Engage the intubator with highest chance of first-pass success

Pause chest compressions to intubate

Consider use of video laryngoscopy, if available

Before intubation, use a bag-mask device (or T-piece in neonates) with a HEPA filter and a
tight seal

For adults, consider passive oxygenation with nonrebreathing face mask as alternative to bag-
mask device for short duration

If intubation delayed, consider supraglottic airway

Minimize closed circuit disconnections

Consider resuscitation appropriateness

Address goals of care
Adopt policies to guide determination, taking into account patient risk factors for survival




© 2020 American Heart Association, Inc.



PERAWATAN PASCA RESUSITASI



Pemantauan hemodinamik secara invasive untuk mengukur
tekanan darah digunakan agar dapat mencapai target
tekanan darah (MAP <5 5 th percentile for age)

Pengukuran cardiac output

Penggunaan cairan Kkristaloid isotonic restriktif dapat
meningkatkan angka harapan hidup, pada anak yang
mengalami syok , cairan awal dapat diberikan 10 cc/kg

Penggunaan obat vasoaktif



VENTILASI DAN OKSIGENASI

Normal PaCO2

Hindari hipokarbia/hiperkarbia
Penggunaan etco2

Target Sp02 94-98%

Titrasi FiO2



Terapl hiponatremia adalah upaya
menurunan suhu inti tubuh dengan tujuan
melindungi otak dari kerusakan neurologi
paska henti jantung.

Pedoman CPR dan perawatan emergensi
AHA 2020 merekomendasikan terapi
hipotermia pada pasien yang tidak sadar
namun telah timbul sirkulasi spontan paska
VF atau henti jantung.



TARGETED TEMPERATURE MANAGEMENT

Cooling Techniques

- Used cool air blanket

- Initiated almost 2
hours after (ROSC)

- Target temperature
attained 8 hours later

Lower target :34 C

Higher target: 36 C

HACA study group, NEJM, 2002




KONTROL KADAR GULA

Monitor hasil elektrolit,
Monitor gula darah,
Monitor faktor koagulasi.
Hindari hipoglikemia
Hindari hiperglikemia



Resusitasi merupakan
rangkaian tindakan yang
dilakukan untuk membantu

Kunci dari keberhasilan
resusitasi adalah high quality

anak dapat bernafas spontan CER
SIMPULAN
Semua tindakan yang kita Perawatan pasca henti jantung
lakukan bertujuan untuk yang baik menjadi kunci
keselamatan anak dan tidak penurunan angka morbiditas

membahayakan bagi pasien dan mortalitas anak






