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WELCOME
MESSAGE

The Korean Society of Pediatric Anesthesiologists
(KSPA)

Dear Colleagues and Friends,

On behalf of the Organizing Committee, | am honored to host the 19th conference of
the Asian Society of Paediatric Anaesthesiologists (ASPA 2023) in conjunction with the
31st Korean Society of Pediatric Anesthesiologists annual meeting in Seoul, South Ko-
rea onJune 16-18, 2023.

Children are our future. Taking care of children's health is keeping "the value of the fu-
ture." Pediatric anesthesiologists have a mission to ensure the safety and health of pe-
diatric patients during the perioperative period. ASPA 2023 and its scientific program
have been prepared with this in mind.

We have an exciting program at ASPA 2023 that will allow all of you to reflect upon
and celebrate our past accomplishments, renew friendships and extend our networks,
and jointly explore current and future research directions. We hope you will have a
productive and fun?filled time at this special conference. The backdrop of the beautiful
and historic city of Seoul will add to the pleasure of the meeting and provide lasting
memories beyond medicine. You can expect a fascinating, fruitful, and enjoyable time
in Seoul.

Looking forward to welcoming you to Seoul, South Korea for ASPA 2023!

President of Korean Society of Pediatric Anesthesiologists

Jin-Tae Kim
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WELCOME
MESSAGE

The Asian Society of Paediatric Anaesthesiologists
(ASPA)

Dear friends and colleagues

We have now entered a new year, a fresh beginning. With the pandemic mostly under
control, | am thankful that we can meet face to face, in Seoul for the 19th ASPA meet-

ing.

People say that “Children’s health is our nation’s wealth” and health in the early years is
important to allow children to thrive and grow into healthy adults.

ASPA is dedicated to fostering safe and high standards of Paediatric Anaesthesia for
children in Asia. We hope to achieve this through sharing and supporting each other
through research, with development of newer drugs and improved technology en-
hancing our knowledge of how to monitor our patients in greater detail and depth.

The theme of ASPA 2023 is “Equity and Quality in Paediatric Anaesthesia”. We recog-
nize that children are not small adults and Paediatric Anaesthesiologists need to be
sharper and have heightened senses when caring for a young child.

| trust that we will be learning plenty from the wonderful programme drawn up by
Professor Jin Tae Kim and his team in the organizing committee for ASPA 2023.

| would like to thank everyone for their contributions in making ASPA 2023 a success.

President of Asian Society of Paediatric Anaesthesiologists

Josephine Tan

aspa2023.org
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DAY 2 17June 2023 (Sat)

ASPA 12023

SC Convention International Conference Hall (B1F)

08:30-09:00
09:00-09:20

09:20-10:40

09:20-09:35

09:35-09:50

09:50-10:05
10:05-10:20
10:20-10:40

10:40-11:00

11:00-12:30

11:00-11:15

11:15-11:30

11:30-11:45

11:45-12:00

12:00-12:15
12:15-12:30

aspa2023.org

Registration

Welcome and Introduction

Opening Remarks Jin-Tae Kim, President of KSPA
Congratulatory Message Jun Heum Yon, President of KSA

Josephine Tan, President of ASPA

Session 1. Society for Pediatric Anesthesia in the World: Past, Agnes Ng (Singapore)

Present, and Future Jin-Tae Kim (Korea)

Why Pediatric Anesthesia Society is Special and Needed Jim Fehr (USA)

The Future of Pediatric Anesthesiology around the World; We are Randall Flick (USA)

Stronger Together

ASPA: Past, Present, and Future Josephine Tan (Singapore)
ESPA: How to Collaborate Internationally and Intercontinentally Jurgen de Graaff (Netherlands)
Q&A

Coffee Break

Session 2. WFSA Panel Discussion: Universal Coverage of Safe Erlinda Oracion (Philippines)

Pediatric Anesthesia All Over Asia II-Ok Lee (Korea)

Current Status of Pediatric Anesthesia in Cambodia, their Challenges

and Opportunities for Improvement Sokha Tep (Cambodia)

Current Status of Pediatric Anesthesia in Bangladesh, their

Challenges and Opportunities for Improvement Debabrata Banik (Bangladesh)
Activities of the WFSA Pediatric Anesthesia Committee Norifumi Kuratani (Japan)

Activities and Accomplishments of the WFSA-BARTC Pediatric

Fellowship Program Patcharee Sriswasdi (Thailand)

Activities to Improve Patient Safety in WFSA Erlinda Oracion (Philippines)
Q&A
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12:30-14:00

14:00-15:40

14:00-14:20
14:20-14:40

14:40-15:00

15:00-15:20

15:20-15:40

15:40-16:00

16:00-17:20

16:00-16:20
16:20-16:40

16:40-17:00

17:00-17:20

17:20

18:30

10

SC Convention International Conference Hall (B1F)

Luncheon Symposium

EEG Guided Anesthesia in Young Children (Virtual)

Session 3. Preparing for the Future

Thoughts on Professional Development and Career Success
How to Prepare for the Next Pandemic?

Time to Obtain Epidemiologic Data on Pediatric Anesthesia in Asia
Itself: Introduction of PEACH Study

Future of Anesthesia-Related Neurotoxicity Issue: Update of TREX
Study

QRA

Coffee Break

Session 4. Issues We Are Facing & Need to Overcome

Environmental Impact of Anesthesia (Virtual)
Healing the Culture of Medicine

Challenges Faced in Providing Safe Anaesthesia to Children in Low
and Middle-Income Countries

Q&A

Closing Remarks

Gala Dinner

Dong Woo Han (Korea)

lan Yuan (USA)

Choon Looi Bong (Singapore)
Jun Heum Yon (Korea)
Seong-Hyop Kim (Korea)
Randall Flick (USA)

Nicola Disma (Italy)

Soichiro Obara (Japan)

Dean B Andropoulos (USA)

Vibhavari Naik (India)
Hee-Soo Kim (Korea)
Diane Gordon (USA)

Rebecca Margolis (USA)

Rebecca Jacob (India)

aspa2023.org
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SC Convention International Conference Hall (B1F)

RoomB

09:00-09:20  Welcome and Introduction (Room A)

Ekta Rai (India)
09:20-10:40 Session 1. Optimization of Intraoperative Ventilation in Children
Chul-Ho Chang (Korea)

09:20-09:35  Optimal Target of O, and CO, Sung-Ae Cho (Korea)

09:35-09:50  PEEP and Recruitment, Mode of Ventilation Pich.aya Waitayawinyu
(Thailand)

09:50-10:05  Smart Choice of Ventilation-Related Equipment Joy Luat-Inciong (Philippines)

10:05-10:20 How to Optimize Our Children's Intraoperative Ventilation Care with Ayse Cigdemn Tutuncu (Tirkiye)

POCUS
10:20-1040 Q&A

10:40-11:00 Coffee Break

Joy Luat-Inciong (Philippines)
11:00-12:30 Session 2. Experts' Advice of Monitoring for Better Anesthesia Care

Hyo-Jin Byon (Korea)
11:00-11:20  Blood Pressure Considerations in Pediatric Anesthesia Stephen Gleich (USA)
11:20-11:40  The Use of Neuromonitoring in Neonatal Pain Assessment (Virtual) ~ lan Yuan (USA)
11:40-1200  Accurate and Reliable Neuromuscular Monitoring in Children Serpil Ozgen (Turkiye)
12:00-12:20  How to Assess Fluid Responsiveness in Children Eun-Hee Kim (Korea)

12:220-12.30 Q&A

12:30-14:00 Luncheon Symposium (Room A) Dong Woo Han (Korea)
EEG Guided Anesthesia in Young Children (Virtual) lan Yuan (USA)

aspa2023.org 11
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14:00-15:40

14:00-14:15

14:15-14:30
14:30-14:45

14:45-15:00

15:00-15:15
15:15-15:40

15:40-16:00

16:00-17:20

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20

17:20

12

SC Convention International Conference Hall (B1F)

Session 3. Sharing the Knowledge of NORA

Remimazolam and Dexmedetomidine: Clinical Applications and
Limitations

Needle-Free Sedation

How to Deal with Challenging Sedation Cases
NORA for Children with Special Needs

Neonatal Sedation for MRl

QRA

Coffee Break

Session 4. Perioperative Concerns in Pediatric Anesthesia

Perioperative Hypothermia in Children: Risk Factor and Preventive
Stretagy

Emergence Agitation and Long Term Behavioral Consequences

Anesthesia-Induced Neurotoxicity: Recent Updates and Preclinical
Research Trends

Q&A

Closing Remarks (Room A)

Vivian Yuen (Hong Kong)

Yong-Hee Park (Korea)
Keira Mason (USA)

Jurgen de Graaff (Netherlands)
Eun-Young Joo (Korea)

Ina Ismiarti Binti Shariffuddin
(Malaysia)

Yu Cui (China)

Tae-Hun Ahn (Korea)

Woo Suk Chung (Korea)
Djayanti Sari (Indonesia)
Agnes Ng (Singapore)

Woo Suk Chung (Korea)

aspa2023.org
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Society for Pediatric Anesthesia in
the World: Past, Present, and Future

Chair(s): AgnesNg (Singapore)

Jin-Tae Kim (Korea)
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Jim Fehr: Why the Society for Pediatric Anesthesia is Special and Needed

Why the Society for Pediatric Anesthesia is Special and Needed

Jim Fehr

Stanford'’s Lucile Packard Children’s Hospital, USA

Society for Pediatric Anesthesia L

Disclosures ,

education » escarch  patient safety

Nothing to Disclose

) Stanford ucile Packard
"NY Childrenis Health | Childrens Hosgital
Stanford

Objectives At the end of this lecture the learner will be able to.

* Describe the development of the Society for Pediatric Anesthesia (SPA)

* Discuss how the Society for Pediatric Anesthesia is contributing to

improving the perioperative care of children

* Access and use the PediCrisis app developed by the SPA

) Stanford ucile Packard
"NY Childrenis Health | Childrens Hosgital
Stanford

Society for Pediatric Anesthesia L
{1

Objectives

education » escarch  patient safety

* Describe the development of the Society for Pediatric Anesthesia (SPA)

* Discuss how the Society for Pediatric Anesthesia is contributing to

improving the perioperative care of children

* Access and use the PediCrisis app develc

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Stanford

Society for Pediatric Anesthesia
{1

History of the SPA

education » escarch  patient safety

* In the early 1980s there was no organization in the United
States of America that represented everyone who practiced
pediatric anesthesiology

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital
Stanford

Society for Pediatric Anesthesia L

History of the SPA 2

ﬁ/ ;ﬂ//\i I\\i\;

education » escarch  patient safety

* This prompted Dr. Myron Yaster in 1987 to
create the Society for Pediatric Anesthesia (SPA)

* The original goal of the SPA was to hold an
annual meeting

* The first SPA meeting was held in October 1987
in Atlanta, Georgia (USA) with 200 attendees

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Society for Pediatric Anesthesia
{1

History of the SPA 3 ,

education » escarch  patient safety

* The SPA continues to grow and as of March 2023 currently
represents over 4,000 pediatric anesthesiologists & trainees

* The SPA now holds 2 meetings annually

* The most recent meeting had over 1,275 attendees, 80% of
them attending in person, the remainder attending virtually

Stanford
9

tanfor ucile Packard
Children's Health | Childrenis Hospital

aspa2023.org
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SPA - Membership & Meeting Registrants
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Society for Pediatric Anesthesia

2
0
e
3

American Academy
of Pediatrics
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Society for Pediatric Anesthesia
{1

SPA Mission Statement

education » escarch  patient safety

The Society for Pediatric Anesthesia advances the safety and
quality of anesthesia care, perioperative care, and pain
management in children by educating clinicians, supporting
research, and fostering collaboration among clinicians, patient
families, and professional organizations worldwide.

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

SPA Organizational Structure ,

education » escarch  patient safety

Executive Committee

— President, Vice-President, Secretary-Treasurer, Past President

— Each serves two year terms

— This provides for an 8-year path of leadership continuity

— Executive Committee members are elected by the SPA membership

Board of Directors
— Eight Directors elected by the SPA membership for 2-year terms

) Stanford Lucle Packar
"NY Childrenis Health | Childrens Hosgital

Society for Pediatric Anesthesia !
{1

Society for Pediatric Anesthesia
{1

SPA Component Societies

|

education » escarch  patient safety

) Stanford Lucle Packar
"NY Childrenis Health | Childrens Hosgital 3

SPA Committees

education » escarch  patient safety

* Education Committee

* Quality & Safety Committee

* Research Committee

* SPA Global

* SPA Committee on Diversity, Equity and Inclusion (DEI)
* Well Being Committee

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Society for Pediatric Anesthesia !
{1

Society for Pediatric Anesthesia
{1

SPA Special Interest Groups

education » escarch  patient safety

Disaster Preparedness Biomedical Informatics

Mitochondrial Diseases Blood Management

Simulation Fetal Anesthesia

Integrative Medicine Pediatric Ambulatory Anesthesia

* PeDiR-Airway * Pediatric Craniofacial
* Pediatric Neuroanesthesia * Pediatric Critical Care
* Trainee SIG * Sustainability

Pediatric ERAS
Ultrasound for Regional & POCUS

Children with Special Needs SIG

Liver & Intestinal Transplanation

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

84
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Jim Fehr: Why the Society for Pediatric Anesthesia is Special and Needed

Society for Pediatric Anesthesia

Dr. Myron Yaster, SPA Founder

education » escarch  patient safety

* Trained at CHOP under Dr. Jack Downes
* Came to Hopkins under Dr. Mark Rogers
* 1987 Created the Society for Pediatric Anesthesia

* 2014 Received the SPA’s Lifetime Achievement
Award, subsequently known as the Yaster Award

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

“Myron Yaster” Lifetime Achievement Award

« 2015: Bill Greeley, MD, MBA, CHOP

* 2016: Anne Lynn, MD, U Washington

* 2017: Aubrey Maze MD, Valley Anesthesia, Phoenix

* 2018: Chuck Berde, MD, PhD, Children’s Boston

* 2019: George Gregory, MD, UCSF

* 2021: Eugenie S. Heitmiller, MD, FAAP, Hopkins/DC Children’s
2022: Adrian T. Bosenberg, MB, ChB, FFA, U Washington

) Stanford ucile Packard
"NY Childrenis Health | Childrens Hosgital

Objectives

* Describe the development of the Society for Pediatric Anesthesia (SPA)

* Discuss how the Society for Pediatric Anesthesia is contributing to

improving the perioperative care of children

* Access and use the PediCrisis app developed by the SPA

) Stanford ucile Packa
"NY Childrenis Health | Childrens Hosgital
Stanford

Society for Pediatric Anesthesia
{1

SPA Component Societies

education » escarch  patient safety

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Stanford

Society for Pediatric Anesthesia
{1

SPA Component Societies ,

* CCAS: Congenital Cardiac Anesthesia Society

* SPPM: Society for Pediatric Pain Medicine

* PALC: Pediatric Anesthesia Leadership Council

* PAPDA: Pediatric Anesthesiology Program Directors’ Association

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Society for Pediatric Anesthesia
{1

SPA WELI '

education » escarch  patient safety

Founded by Dr. Jennifer Lee in June 2018, Women’s Empowerment
Leadership Initiative (WEI) supports the development of female
leaders in pediatric anesthesiology

The mission of WELI is to empower highly productive women pediatric
anesthesiologists to achieve equity, promotion, and leadership.

Mentor-mentee pairings, workshops, and coaching sessions are
provided throughout the year

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Society for Pediatric Anesthesia
{1

SPA DEI Committee

education » escarch  patient safety

* The SPA Committee on Diversity, Equity and Inclusion (DEI) was
founded in Spring 2018 and advocates for members of the SPA
who have traditionally been underrepresented

* The SPA DEI Committee also speaks for marginalized patients
and families whose care may be below standard and seeks to
assure that all patients get the best of care regardless of their
background

g gun'orﬂ Lucile Packard .

hidrenis Health | Childrens Hosgit
Stanford

Society for Pediatric Anesthesia

SPA Investment in Research

education » escarch  patient safety

* SPA Research, Education & Safety Fund (RE&SF) was
established in 2014

* The SPA RE&SF provides $100,000 annually for
research grants to one or two young investigators

* The SPA RE&SF also supports SPA’s global outreach

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Stanford

aspa2023.org

85
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* SPA Global has added support for a pediatric anesthesiology
fellow in Thailand

gs

tanford Luclle Packard
Children's Health | Childrenis Hospital 2

Soci;ty fy Pediatric (\\n{slhesia
SPA Global Hétsinn
education » rescarch = pnli’cl\‘l safety
* Created to focus efforts to enhance pediatric perioperative
care world wide
* SPA Global has supported a fellow in Kenya for the last 10 years

— 2019 - Britta Von Ungern-Sternberg, MD MB BCh PhD; Perth,
Australia

— 2020 - Clover-Ann Lee, MD; Johannesburg, South Africa
—2021 - Jeong-Rim Lee, MD, PhD; Seoul, South Korea

— 2022 - Rodrigo Lopez Barreda MD; Santiago, Chile

— 2023 - Zipporah Gathuya, MBCHB, MMED Nairobi, Kenya

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

Soci;ty fy Pediatric (\\n{slhesia
SPA Global Outreach M@ﬂ\»
education » rescarch = pnli’cl\‘l safety
Supports international scholars attendance at the SPA meeting
— 2018 — Walid Habre MD, PhD; Geneva, Switzerland

SPA Critical Events Checklists &
In 2007 the SPA Quality & Safety Committee created the
Critical Event Checklists which are evidence-based and
supported by expert consensus

Current languages: Spanish, Chinese, French, Portuguese,
Tagalog, Turkish, Ukrainian, Hebrew

https://pedsanesthesia.org/critical-events-checklists/

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

SPA Critical Events Checklists

* Focused on what a pediatric anesthesiologist needs to know
to manage an emergency in the perioperative period

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

& ,\E
%
4
J ' |

Call for help!

Notify surgeon/team

"and al emergency mandais.

) Stanford Luclle Packard
"NY Childrenis Health | Childrens Hosgital

minutes.

® Start timer. Designate team leader. Assign roles. Designate a scribe/recorder. Notify family.
Continue with next items in yellow box

recently available evidence/guidelines
*® If still in VF/VT, shock 4 joules/kg g2 min (up to 10 joules/kg on subsequent shocks)

* Resume chest compressions immediately regardless of rhythm
* EPINEPHrine 10 MICROgrams/kg IV q 3-5 min while in arrest (MAX 1 mg)

* If still no ROSC after second dose of EPINEPHrine, activate ECMO (if available)
* Check pulse & rhythm q 2 min during compressor change
*® Check for reversible causes (Hs and Ts) early and often (see table below)
® Lidocaine 1 mg/kg bolus (MAX 100 mg); may repeat (total: 2 doses) OR amiodarone 5 mg/kg bolus;

may repeat (total: 3 doses)
* Repeat sequence in this box until return of spontaneous circulation

3saiay oeipied

Hs and Ts: Reversible Causes

+ Hypovolemia « Tension Pneumothorax
+ Hypoxemia

+ Hydrogen ion (acidosis)

+ Hyperkalemia/Hypoglycemia
+ Hypothermia

Stanford
g Children's H

SN
Soci;ty fy Pediatric (\\n{slhesia
Objectives eisiod
education » research « pnli’cl\‘l safety
* Describe the development of the Society for Pediatric Anesthesia (SPA)
* Discuss how the Society for Pediatric Anesthesia is contributing to
improving the perioperative care of children
* Access and use the PediCrisis app developed by the SPA
S | s
| Stanford

* The 26 checklists are continually updated based on the most
[ Cardiac Arrest Pulseless cardiac arrest 4
* Notify team, call for help and code cart/defibrillator
* Increase oxygen to 100%. Turn off anesthetics
* If ETT, 100-120 chest compressions/min + 10 breaths/min. Avoid hyperventilation.

* If no ETT, 15:2 ratio (100-120 chest i + 8 breaths/min)
* For chest compressions, maximize EtCO, > 10 mmHg (see next card for more details):
* Switch compressor every 2 min
* Use sudden increase in EtCO, for ROSC, Do NOT stop compressions for pulse check
* Obtain defibrillator. Attach pads. If VF/VT, shock 2 joules/kg. Continue chest compressions x 2
Repeat sequence below until return of spontaneous circulation:
Tamponade (Cardiac) H
Thrombosis
Toxin (anesthetic, B-blocker)
Trauma (surgical or nonsurgical bleeding)

~

cardiac arrest

[Cardiac Arrest: VF/VT

* Start chest (100 chest
+ Place pt on backboard, maintain good hand position; if prone, see ‘Prone CPR' card
* Maximize EtCO, > 10 mmHg with force/depth of compressions
« Allow full recoil between compressions
* Switch compressor every 2 min
* Use sudden increase in EtCO, for ROSC
* Do NOT stop compressions for pulse check
* Give 100% oxygen. Tum off anesthetics
= Start timer. Designate team leader. Assign roles
* Obtain defibrillator. Attach pads. Shock 2-4 joules/kg
* Resume chest i
Epinephrine 10 MICROgrams/kg IV q 3-5 min while in arrest
* Check pulse & rhythm q 2 min during compressor change
* Check for reversible causes (Hs and Ts) early and often (see previous ‘Cardiac Arrest’ card)

Shockable, pulseless ]

* If VF/VT continue:
« Shock 4 joules/kg
+ Resume chest compressions for 2 min regardless of thythm
+ Check pulse & rhythm q 2 min during compressor switch
* Repeat epinephrine 10 MICROgrams/kg IV q 3-5 min if VF/VT continue
* If VF/VT continue 2 min after previous defib attempt, shock 4-10 joules/kg and resume chest
compressions for 2 min; check pulse with compressor change; repeat sequence until ROSC

1A /4A :Asaaay deipaed

* Lidocaine 1 mg/kg bolus OR amiodarone 5 mg/kg bolus; may repeat (total ses!
 sunforg * U kg bolus OR amiodarone 5 mg/kg bol t (total of 2 dos
Y Cridess # 1f cardiac arrest > 6 min, activate ECMO (if available)

SPA Critical Events Checklists
Peg S

aspa2023.org
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Jim Fehr: Why the Society for Pediatric Anesthesia is Special and Needed

PediCrisis App 2.0

* The SPA Critical Events checklists were adapted as a free
smartphone app in 2013

* PediCrisis 1.0 featured 18 scenarios

* PediCrisis 2.0, the most recent version, features all 26
scenarios

Stanford Lucle Pa
g Children's Health | Childrens
Stanfor

PediCrisis App 2.0

* Smartphone versions are available in
English & Spanish

* PediCrisis has been downloaded over
25,000 times from 132 countries

Stanford Luc
g Children's Health | Chi
Star

PediCrisis App 2.0 @Pedicnsis“

Call for Help! Notify Surgeon!

Air Embolism

n Anaphylaxis

a Anterior Mediastinal Mass
l Bradycardia

l Bronchospasm

6 Cardiac Arrest

* Download for free from Apple
i0S and Android Store

* No internet connection
needed after initial download

Chest Compressions:
Supine/Prone
Difficult Airway
9 Fire: Aitway
q Stanford Lucile Packard
"NY Childreris Health | Childreris Hospital i "
Stanford 10 Fire: OR (non-airway)

) ' |

PediCrisis App 2.0 &7

Sreaicisz2 % & recicriss 20 % S recicrss %

Callfor Help! Notify Surgean! Callfor Help! Notify Surgeon! Callfor Help! Notify Surgeon!
10, Fire: OR (non-sivway) o A
i Emboism

Malgnant Hyperthernia
Hyperclemia p

Emms
12 Hyperension Acte

[ —
Il Hypotension
IBVIMH

|Bronchospasm

6 Cardiac Arest Local AnesthetcSystemic Hﬁmn Preumothorax
oty I

s

| N

. | M-
 Tachycardia, Unstable:

Chest Compressions:
SupinefProne

[ -
(2] Stanford

"NY Childrenis He 1@ Fie: Arway

Transtusion Reactions.

g

MATERNAL Postpartum
Hemorthage:

17 Loss of Evoked Potentials

Malignant Hyperthermia

HMasn Homorthage

-

o
@pedi Crisis 20
(o) (v s )10 )

Callfor Help! Notify Surr

Air Embolism

n Anaphylaxis

a Anterior Mediastinal Mass
l Bradycardia

l Bronchospasm

6 Cardiac Arrest

PediCrisis App 2.0

a0

Navigate directly to:
U Event List

O Phone number
U Weight entry

Chest Compressions:
Supine/Prone
lnimcunmrway
9 Fire: Aitway
q Stanford Lucile Packard
"N Childreris Health | Chi 's Hospital i "
Stanford 10 Fire: OR (non-airway)

'l

Objectives At the end of this lecture the learner will be able to.

v Describe the development of the Society for Pediatric Anesthesia (SPA)

v Discuss how the Society for Pediatric Anesthesia is contributing to

improving the perioperative care of children

v/ Access and use the PediCrisis app developed by the SPA

Stanford Luclle Packard
gcmumuauh Childrens Hosgit

s Hosgital
Stanford

aspa2023.org
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The Future of Pediatric Anesthesiology around the World;
We are Better Together

Randall Flick

Mayo Clinic Children's Center, USA

“The best interest of the patient is the only interest t
be considered, and in order that the sick may have
the benefit of advancing knowledge, a union of force

is necessary.”

THE FUTURE OF BEBIATRTE ANESTHESTA
ALSO DEPENDS ON A UNION OF FORCES.

THOSE FORCES ARE EACH OF YOU, AND ALL THOSE LIKE YOU, AROUND THE WORLD

WE MUST COME TOGETHER IN A UNION OF FORCES TO ADVANCE THE CARE OF CHILDREN

707 Attendees from...
57 Countries
12 Societies

Faculty from more than
30 countries

Dedicated issue of
Pediatric Anesthesia

INTERNATIONAL
SCHOLAR
PROGRAM

33 number of scholars from
more than 30 countries
supported for travel, expenses
and hosted at Children’s
Hospitals around the U.S..

...the program continues and
has been adopted by the ASA.

88

We!

Hsian Saciely of Paedialric Anaesthesiologists (ASPA)
Association of Paediatric Anaesthetists of Great Britan and lreland (APA)
Ganadian Pediatrc Anesthesia Sociely (CPAS)

Chinese Sociey of Anesthesiology (CSA)

Confederation ofLatin American Socifies of Anaesthesiologists (CLASA)
European Sociely for Pagdiatrc Anaesthesiology (ESPA)

Indian Association o Pagiatic Anaesthesiologists ([APA)

Israel Societ of Anesthesiologists (1SA)

Japanese Society of Pediatic Anesthesiology (JSPA)

Sociely for Pediaric Anesthesia (SPA)

Society for Paediatic Anagsthesia in New Zealand and Australia (SPANZA)
Worl Federaton of Societes of Anaesthesiologists (WFSA)

International Assembly for

PEDIATRIC ANESTHESIA

Safity Knows N

2012 Travel Scholar Application
(Submission Deadine: May 1, 2012)

INTERNATIONAL
ASSEMBLY
2012

SPA 25™
ANNIVERSARY

Washington, DC
October, 2012

PLANNING
COMMITTEE

30 individuals
26 Countries

Lots of Work!!

DISTINGUISHED
INTERNATIONAL
SCHOLAR
PROGRAM

S. Korea

Attend SPA Board meeting
Lecture at SPA
Expenses covered

Rodrigo Lopez Barreda

Chile

Jeongrim Lee

Intermationdl Assembly of

PEDIATRIC ANESTHESIA

Octoher 10- 12, 2012
Marriott Wardman Paf(’!nlgl; Washington, DC

/

Sociefy for Pediatric Anesthesia

-

educalignie res atient safety

N
WWWINTERNATIONALASSEMBLY2012.0RG

PEDIATRIC ANESTHESIA

Walid Habre
Zipporah Gathuya Switzerland

Clover Ann Lee
S. Africa i
Britta Von Ungerﬂ;St&nberg
Australia \

aspa2023.org
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Randall Flick: The Future of Pediatric Anesthesiology around the World; We are Better Together

PAIF Pacdiatric i iona e P AI F Forum of leaders from societies around

Nigel Turner, JAndrew Davidson and f the world.
October 18, 2013 - . _— One leader from each society
! participates.
PEDIATRIC Situation et If no organized society — an individual
The specialty of paediatric anaesthes » FI RST STEP from that country can be appointed by

TOWARD AN PAIF. .
INTERNATIONAL + PAIF membership will select leaders.

Meeting will occur once per year in

SOCIETY conjunction with a member society.

Dues are paid by the member’s society.

ANESTHESIA  [iebmmrsimpateiet s et
INTE RNATIO NA L industrialized and the developing wo > putenses

World Federation of INTERNATIONAL

Societies for Pediatric ASSEMBLY FOR
Anesthesia PEDIATRIC ANESTHESIA

Spring
2027

Society for Pediatric Anesthesia

L ZANNUAL
. EMEETING

= % Wy -
Ameeting co-sponsofed by the Socy Pediatric Anesih sia i
American Acagmy of Pdiarics Sctid pyArealesiodién aqzwidicm October 13, 2023 | San Francisco, CA

American Acad
of Pediatrics

pedsanesthesia.org

aspa2023.org 89
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Asian Society of Paediatric Anaesthesiologists:
Past, Present, and Future

Josephine Tan

KK Women's and Children's Hospital, Singapore

A

ASPA 12023 oo

&
’;ﬁ @ unaomel

From the Beginning ...

1999 - 2020

Why do we need
a paediatric
anaesthesia society
in Asia?

ororziete

Asian paediatric
anaesthesia society can
arrange for anaesthesia
meetings in asia.

Better for learning if
you are awake....

Paediatric Anaesthesiologists

have to be recognized at home,

by our surgical colleagues,
hospital staff,

and general public. |

Russia

J 1
i A P o N— &
ot ”'&« & ot ”'&« &
“ Lo “ Lo
ASPA 12023 et aly O ASPA 12023 et . . el O
Challenges in Asia
Children in the World by Cuu

- Uneven distribution of medical resources

Country 2023 Population ¥

India 1,428,627,663 /A\\@H L/L\ - In some countries or regions within

China 1425671352 Bolia countries, medically qualified anaesthetists

United States 339,996,563 may be ascare resource.

indonesla i - Physician and non-physician anaesthesia

Paklsian 240,485,658 providers providing occasional anaesthesia

Nigeria 223,804,632 to children

Brazil 216,422,446

144,444,359

90

aspa2023.org
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Josephine Tan: Asian Society of Paediatric Anaesthesiologists: Past, Present, and Future

t of Paediatric Anaesthesia
11081/Fax No 2912661

8 February, 1999

Dr Masao Yamashita

Anaesthetist —in-Chief

Department of Anaesthesia

Ibaraki Children’s Hospital

3-3-1, Futabadai, Mito-shi, Ibaraki , 311-4145

s F€D,1999

Asian Society of Paediatric Anaesthsiology

il T

Japan
Fax 029 2542382

taiin 1

Women s and Chlldren s Hospltal (Singapore) , started in May 1997

__ANSWA I0Y7

) @upaotasierl

“ We were still encountering

problems with getting
paediatric anaesthesia

accepted

by both
the hospital administration
and my anaesthetic colleagues.”

A
In September 1998, the department of Paediatric Anaesthesia
gained its independence (Singapore).

[m%ﬁﬁl;ii:

“I wonder if we could
pool together our resources and expertise we can
promote
(asian) countries where
paediatric anaesthesiology

is still struggling for acceptance.”

AL
ASPA 2023 vt

Sunzanrnn

ASPA Vislon Statement

Asian Society of Paediatric
Anaesthesiologists

About  Contact ~ Membership PastMeetings '@sPAe—Educanon(ASPAFLEX]

ASPA =

ing: the highest standard of
a care in Asia.

-

4
ASPAPPSIG  PPLSManual

vPae‘dlatnc Anaesth

AL
ASPA 12023 st
About ASPA

> Y
{8

INTRODUCTION

The Asian Society of Paediatric Anaesthesiologists (ASPA) was first mooted in 1999 amongst members
of the Department of Paediatric Anaesthesia, KK Women's and Children’s Hospital Singapore.
Paediatric anaesthesia colleagues from various Asian countries were consulted. With much favourable
responses, a Pro-Tem committee for ASPA was formed.

The intention of forming specifically “Asian” society was to highlight needs and issues that are peculiar
to Asia. We also wanted to give our Asian colleagues a platform to share ideas, techniques and
experiences. As a platform for interaction between Asian countries with different healthcare needs and
capabilities, we hoped to be able to form a network in which trainees from less well endowed
anaesthesia communities may benefit from training fellowships in others. We also deliberately kept and
(still keep) registration fees for Scientific meetings below what many consider Internationally accepted
rates, so as to encourage more Asian participation.

A

Tl - —

Sunzanrnn

Asian Society of Paediatric

Anaesthesiologists

CONSTITUTION (in brief)

The Objects of the Society:

« To establish forum for exchange of views and for enhancing fellowship amongst its members

¢ To assist in the establishment of Paediatric Anaesthesiology in Asia

* To promote research and training in Paediatric Anaesthesiology

* To improve Paediatric Anaesthesia services in Asian countries

« To carry out all activities that would contribute to the promotion of Paediatric Anaesthesiology.

aspa2023.org

Post___ Nominee/Country _Proposer/Country _ Seconder/Country.
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WONENS AND GILRENS it
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INAUGURAL MEETING OF
ASIAN SOCIETY OF PAEDIATRIC ANAESTHESIOLOGIS

'8 & 29 October 200(
Women's and Children’s H

The first
TO DEVELOP this
specialised field
further, the Asian
Society of Paediatric
Anaesthesiologists
was set up here in

August last year.
The society wili

Mixisti 0 I

e T— . hold its first meeting
e October2?,  gpis weekend, bringing
Bubbles to 2000 together speakers

i i from across Asia as
dlstract young Sheanpe well as from Britain,

1 ada and South
surgery Patlents The Straits :.-lrlca.
BT TR

formed a society to promote training z:"".m-..-m Times

Thailand
Bangkok
njamwuwuﬂf V
mya city \, Cambodia
asinn
n Sea

Manila
[}

The 21 ASPA, Cebu, 2001
2nd Meeting of the
ASIAN SOCIETY OF PAEDIATRIC ANAESTHESIA

Philippines

Ho Chi Pana)

©Minh ity

Palawan Lo

e 2" ASPA

W
12-13 November 2001
e ‘*"‘""ﬁe bur 2001 Shangri-La's Mactan Island Resort
Kuala Lumpur . KAEMANTAN e Cebu, Phlllpplnes
N Srof B 1wk
st Sy s orT suiwest i ] .
';he 1 Ail:;\ﬁm Sowing the Seeds
Ingapore, ‘ o St west
T b (ST < g RC (A satellite Meeting of
(AwpUNG Vskassarindonesia the 12th ASEAN Congress of Anaesthesiologists)
Jakarta Banda Sea

Greetings to colleagues and friends who come to menistan
“sow the seeds” of the youngest association of

hesi It is appropriate that we, who
care for the youngest member of the human
population, gather to share, communicate, cultivate
and expand our frontiers. We are in a unique
position. Asia's young population is large and grow-
ing rapidly. We also lie at the crossroads of

Tajlklsta Seol

\\\_ [d _,gﬂ H
’: Afghanistan f’ )\’

ASPA,
w/bg1 ,2003

Nepal S
dizzying change bomn of technology. The ASPA in i/ Taipei
the F (o] ittee has prepared a pro- S‘H .!Lm
gram that aspires to bring out the best in the o Bangladesh./ Taiwan
discipline. : Hong Kong
c i d participate at th @ &
ome to experience and participate at the i
2nd meeting of the Asian Society of Paediatric N ’} » I
Anaesthesia. \)" \ ﬁ Bl e
Y f" ® Arabian Sea o L Philippines
i‘ 3 o - Andaman Sea ) i
\)‘00‘% o, Pl Y Thalland wan s
a
Dr. lluminada magay dsn Lanka \ The 2" ASPA \ o
President e Malaysi
ysia
ASPA in the Philippines e ot Cebu, 209]1\ e

Afghanistan 57 |- \
o \
Pakistan New Lol

i . Mo fq)
[_The 3"’1ASPA agﬁdgsh] h "

New Delhl 2003 India

Mumbai

| Myanmar-

®
Hong Kong
| (Burma) B

Laos.

Thailand South Luzog

Bangkok Vidtnam  ChinaSea

Bengaluru Bay of Bengal 01®
DIAYTRT i %
o k Cambndla Philippines

Arabian Sea

alawan  Negros
Mindanao

Thaland

Sri Lanka

The 4% ASPA,
Singapore, 2005~

Basilan

Celebes Sea
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Pakistan

Mumbai

Arabian Sea

Bang| kak

TIEAIRI®  Eambodia

The 5% ASPA, -

Vellore,2006

Gulf of

Jakarta)  JavaSea
©

Vietnam
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South tuzo

China Sea
Philippines
Minh cny

Palawan Negros
Mindanao

The 4t ASPA,

Basilan

m’r SinWﬁOSCErenessea

Singapore

Indonesia

Banda Sea

Only specialists can administer
anaesthesia to children: experts |

seyere shortage of paediatric anaesthesiologists world over"

PV Murthl
VELLORE: ummumnrm ol
anpesthesta to children wm
akilied job, ‘which B 10 be Hian-
by specialists in gae-
"l' anaesthestology.

Lln{m'nmlk!f the paedistric
ansesthesiologists _ctnstituted

one por eent of the unses-
i the ol o

/ T PRADESH a!hmaﬂwxﬂahm‘"
RAJASTHAN
Lucknow SSAN )
Voo
BIHAR eGHALAYA f
anglade:
GUIARAT PRADESH | ¢ RyRA
o
Ahmedabad. India RES] BENGAL MIZOHAM
CHHATTISGARK
Surat
S
ODISHA
MAHARASHTRA
Mumbai
TELANGANA
o
The'5*"ASPA
/
Vellore;2006

Bengal xpnai
k3

OMysur
TAMICNADY

Kochi
KERALA

Sri Lanka

D
Lacoadive Sea Colombo
Coco)

Pattaya,égmgy

GUIZHOU HUNAN JIANGXI

FUJIAN

~The 7™ ASPA, --
City,2009

Taipel
g sl
©

Taiwan

Luzon

Thailand

The 6% ASPA, -+~
Pattaya,2007 > ') Qg
‘Andaman Sea o Chi i Panay
Minh City: it Cebu
s b Mo

7t" ASPA ,HCM City,2009

HCM CITY — More than
200 leading health experts
in Asia are attending a two-
day seminar at the seventh
Anaesthesiologists (APSA)
meeting, started yesterday
at HCM City Children’s Hos-
pital 1.

Dr Ting Chi Thudng, di-
rector of the hospital, said
specialty hospitals in Vit
Nam, including his hospital,
had been successful in re-

during anaesthesiology.

The use of anaesthesia in
children’s surgery and in sur-
geries related to congenital
heart disease was the main
topic of discussion.

Doctors also discussed
anaesthesia methods for fe-
tal, neonatal, lung and cran-
iofacial surgeries, among
others.

Professor George Gre-
gory from San Francisco Uni-
versity in the US shared his

Hospitals cut 1nfant death rates

field in the medical sector,

He said that survival of
newborns with a diaphrag-
matic hernia was poor, de-
spite the care given by ad-
vanced neonatal intensive
care units.

Such surgeries require a
team of physicians and
nurses who understand em-
bryology and fetal issues.

APSA was founded in
2000. The conference previ-
ously was held on six occa-

The 7t ASPA,
HCN1City, 2009

PapuaNew
S Guinea

% 12h 30 min
m

ascar
i ’

Australia

The 8th AS PA (SPANZA&@ASPAcombmedT .
Queenstown, 2010

The 8th ASPA

(SPANZA & ASPA combined Meeting),

Queenstown, 2010

“Creating the Future

Together”

Society for Paediatric Anaesthesia

in New Zealand and Australia
(SPANZA) and

Asian Society of Paediatric
Anaesthesiologists (ASPA)

Combined Meeting

Queenstown, New Zealand
2 -5 September 2010

aspa2023.org

The 8th ASPA

(SPANZA & ASPA combined Meeting),

Queenstown, 2010

| David Baines— Sydeny, AUSTTUITE

==Dr A:nchalee tal%‘
devélopment 0
ianqsthesm in Thailand.
I'- 7
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Ny cra s
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Banda Sea

/\ ’
ASPA 2023, p

ASPA - the journey continues

Was ASPA doing enough?
Sail beyond ....To do more than annual conferences?

How about outreach programs? .

om0 & ™ Q raised during a joint PSPA-PSPS Cebu 2012, Feb
8TE A\
’\ . /\ .
ASPA 12023 vt :% S ASPA 12023, cecerms :% i
“Safe PAN workshop”

ASPA - Brainstorming in Singapore Aug, 2012

ASPA is small in size...
But BIG in commitment

FOCUS on Basic & Safe Paediatric Anaesthesia Practice

Mauritius 2015

A

Tl - —

“Safe PAN workshops”

Siem Reap, Cambodia 2015

A

Tl - —

ﬁ i

Should APSA have their own equivalent of advanced
paediatric resuscitation courses?

ASPA Istanbul, Turkey 2014

A

ﬁ i

ASPA2023...
2014 Singapore
NEW ASPA workshop... 2015 Penang, Malaysia (fine-tune)
“Paediatric Perioperative >
Life Support” (PPLS)

aspa2023.org

A

Tl - —

Train the Trainers
(small group teaching)

ﬁ i

*  To get faculty on the “same page”
Consistency & Quality
* In country trainers use language better
understood by native learners




A

ASPA 12023

A A

ASPA 2023t B S X TR —— B S

“Train the Trainers/TTT
sessions”

.- Malaysian Society of
W Paediatric
Anaesthesiologist
PPLS—TTT course

! Jan 2018

AA; Y . A‘}
ASPA 2023 vt o) ©uasorias ASPA 12023 et rommsmn

Philippine Society of Pediatric Anesthesia ASPA Collaborations -

pplSiand Feb 2018 International, National and Local societies & Healthcare organisations
'
A, ) ommsssosmons:

& Gl ot éSmileTrcm
& Intensivists.
of Sri Lanka.

A Kgg‘;" "“P)’o"gya"gr : 7@ Wor IdAtlas.com Starawin ,;%
e N— et North Korea 100

o w/&}
w2t ACPA'2023

]ap Ul Equity and Quality in Paediatric Anaesthesia

ror. *Seoul

Heen By
"0 Suwon Wo
Tded;‘l]’:ﬂedfbﬁ{ v Naktong =

ASPANOW....
TODAY in 2023

19th Conference of the Asian Society of

Yellow :
Sea G Paediatric Anaesthesiologists

4 a Korea 31st Annual Meeting of the Korean Society of
Mokpo fJGwa g, Paediatric Anaesthesiologists

Fe ~sm|:ing QQ.:'B'GQ. ’ o c'&. Teushima 16 (Fri) - 18 (Sun) June, 2023
6/2014 -5 johae : SC Convention Center, Seoul, Korea
4/ blzo|44*.:u~al- e & lopn nvention Center,
Cheji Strait NP-

) (L= Mt Halla Japan
. 1 ]!]U
ooy o SOUTH KOREA [sland N

ASPA 2023 o onrmaon Bhutan | Sumse JXT TP E—
Japan -
e ASPA e-Education ASPA Education
Singapore i o
e 1 Our Pursuit: To disseminate education for a holistic paediatricanaesthesia care. Committee
Philippines ‘ Kenya 0
M E M B E RS H | P China ‘ Bangladesh -
Parkistan oo el il
USA
" i d
* 59 (Thailend | [ yzbeckistan Now into 3¢ season of
amboda | yanmr ==l B e g webinars....all
India | e = ™ available at ASPA
Hong Kong \ Mongolia o e website aspa-2000.com
Indonesia (e (e
Malaysia | Nepal )
Korea | UAE
VML‘ Mauritius
Canada )
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/\ o
JXS TP o < — ;éé S

restr,ct,o ns...
Stllcontnyjg
with eXisting

Pfogramm es s
PPLS

Asozoms .. ASPATODAY ... i oeim

Started 4 (+ 1) Special Interest Groups
since 2021 (young but productive..)

Pain
Research
Cardiac
Patient Safety
(Regional Anaesthesia- almost there...)

AL
ASPA"2023. i cocmetirimmse

y
4PA
% Pabrictan

Honorary Advisor : Prof Allen Finley
President : Angela Yeo
President-Elect : Kathrina Epino
Secretary : Teddy Fabila

Treasurer : Jang Young-Eun
Education : Andi Ade Ramlan
Research : Ritu Pradhan
Membership : Janice Ng

Special Projects : Elvan Ocmen

{\JS’%A?ZOZGWMMWMW_W :% @ %/'
SIG's Vision

Mission
To increase awareness of paediatric pain, its assessment and

management throughout Asia, through outreach and education, and to
establish an international network of resources to support this mission

Vision
Asia-wide excellence in paediatric pain management, where no child is
left in pain due to ignorance nor want

ol
o :

AP

ASPA2023 ~/ASPA ,

PuedaricPin

2022-23 SIG activities and outcomes

1. Set up our website
2. Created a PPSIG logo

3. Conducted a Childkind in Asia webinar talk
during ASPA 2022

Gt i a>

ﬁ i

Asm 72023 /AspA

Paedatricain

2022-23 SIG activities and outcomes
Save the datel/

8th July 2023 5pm SGT
* Detecting neuropathic pain in children
* Managing neuropathic pain in children

. S
@) wesa ;,Em ) @) wrsa %L"é‘ @

Newrobiology of Pain ~ "BARCARETRT®

Pacdatric Pam

Plans moving forward

* Education
* Continued Quarterly webinars

* Essential Pain Management - Paeds Train the Trainer sessions (in conjunction with Pain in
Childhood SIG of IASP)

* Paediatric Pain Masterclass

* Research & Networking
* Survey on paediatric pain education / resource needs

* Membership & Welfare

* Facebook page for education & training & networking events

4. Created a pain assessment resource for “gﬁ;‘r”:i; ;’;;GT
members to share during Pain Awareness + Palliative pain
Month * Interventional Procedures in Chronic
" . Cancer Pain
5. Started a quarterly webinar series
(see next slide)
ASPA 2023 AS X S X TR —— Fe

aspa2023.org

ASPA | *ESeage, 'SIG's Update

Soichiro Obara, Japan (Lead)
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... .Asian PEdiatric Anesthesia Research (A-PEAR) tea% y -

_2023-Arsmtributing to our research project)

| ¥4

Pheakdey
Nhoung
(Cambodia)

Evangeline Villa
(Philippines)

Andi Ade
W Ramlan
(Indonesia)

A

ASPA72023....

ﬁ i

Research SIG's Vision

* To work on determination of the important research questions in our
field of pediatric anesthesia, to hopefully trigger research endeavors
in this area

* To foster the generation and propagation of research ideas in
pediatric anesthesia beyond borders throughout Asia

A‘;
ASPA 2023 vt

PEACH in Asia
study project

2022-23 research SIG activities and outcomes

* Current focus -> launch ASPA’s inaugural ASIAN collaborative research
project prospective cohort research on peri-anesthetic morbidity in
children in Asia, “Peach in Asia study project”

A

ASPA 12023 incorrinrmimen
Moving forward plans

* Future Collaborations with research committees of other anesthesia societies

- To participate in the CRICKET (CRItiCal events in anaesthetised Kids undergoing
Elective or emergency Tracheal intubation) project

* Launching novel research projects beyond borders (e.g. web-based surveys...)

* Holding a webinar regarding basics of research methods and biostatistics

" O T |
aalit e SR Jgh

Cardiac
Special Interest Grouy

Cardiac SIG
Sign Up

° Paediatric cardiac anaesthesiologists are a small group.

° Collective knowledge and group wisdom is the way
forward

The Vision:
A platform to share insights and expertise with the vision of
improving standards of paediatric cardiac care in the region.

A

SPA 2023 Cardiac SIG members "fé S

- Cindy Boom Evangeline Villa
Yunita Widya Gina Gumintad ‘ E'Q Dilek Altun

b3

Kamlesh Tailor Angela Tan

Raj Sahajanandan Josephine Tan Hang Nguyen

® Shreedhar S Joshi Satish Reddy * Thao Giang
Unnikrishnan kP Swapna Thampi Nghi Huynh Bao Phan
Varsha AV Tracy Tan

Maliwan Oofuvong
Suneerat Kongsayreepong
Wanutchaporn Sujarittham

Kevin Umani

E Kehis g
—
—_—

A
44 Asian Societyof Paediatrc Anaesthesioogists
AP Cardlus SIS Forum
110 Mareh 2023

prrarsgeL LIy

ﬁ i

Children with Congenital Heart
Disease for Non- Cardiac Surgery
Speakors:

Inaugural Cardiac SIG
webinar —led by team
from Thailand

98
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Children with Congenital
Heart Disease for Non-
Cardiac Surgery (Part 2)
29 April2023

Children with Congenital Heart
Disease for Non- Cardiac Surgery

Upcoming Talks
2-part talk on
Issues in ICU after
Cardiac Surgery

12th August 2023
9th September 2023

aspa2023.org
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Josephine Tan: Asian Society of Paediatric Anaesthesiologists: Past, Present, and Future
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Patient Safety

Special Interest Group

A

ASPA 2023 vt

';@ @ unaomel
Members

* Canan Bor (Turkey)

* Angelina Gapay (Philippines)

* Rebecca Jacob (India)

* Arif HM Marsaban (Indonesia)

* Siow Yew Nam (Singapore)

* Erlinda Oracion (Philippines) - Lead
* Sana Urooj Shaheer (Pakistan)

* Shu Ching Teo (Malaysia)

« Josephine Tan (Singapore)

AL
ASPA 2023 sicwtrrinmionsn

W Suvsonma
as)

Patient Safety Module

Learning Relevance:

1. Participants recognize the importance of patient safety and the need to
improve it in today’s complex healthcare system.

2. The participants also know their role and individual responsibility for their
patient’s safety.

3. They understand that identifying the causes of critical incidents is the
basis for developing proactive measures to improve patient safety.

A

ASPA 2023 vt

To continue ASPA journey -

Younger members to
step forward!

ASIAN SOCIETY
OF

IA
ANAESTHESIOLOGISTS

C & aspa
# Asian Society of Paediatric
& Anaesthesiologists
About Contact Membership Past Meetings /ASPA e-Education (ASPA FLEX)

ASPAPPSIG  PPLS Manual

ASPA Philantrophy

You can help!

Donate to ASPA. Your donation makes a
difference. Choose from the options below:

ASPA—Empowering through education

More than 50% of the world's chidren lve in Asia.
1. UEN S99SSO107F (Singaporeans only)

Many lack access to skilled paediatric anaesthesia care, particularly in resource stretched
countries. Bill reference number: ASPA Donation

MRC @R~ @e +

aspa2023.org

A
ASPA 2023w, et

ASPA FUTURE

? Clinical Fellowship
? Mentorship programme
Collaborations & Partnerships

£ Asian Society of Paediatric
+&~ Anaesthesiologists
About Contact Membership Past Meetings AASPA e-Education (ASPA FLEX)

ASPAPPSIG  PPLS Manual

Membership

Asian Society of Paediatric :
Anaesthesiologists (ASPA) Membership == —
Application Form

[ 4
The Paediatric Anaesthesia
Community:

It’s a small and
wonderful world!




ASPA 2023

MJ& /

A .
ASPA 2023, s P S

Children in Asia receive
safe anaesthesia care at
any time, any place ...

100 aspa2023.org
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Jurgen C. de Graaff: ESPA: How to Collaborate Internationally and Intercontinentally

ESPA: How to Collaborate Internationally and Intercontinentally

Jurgen C. de Graaff

Erasmus Medical Center, Netherlands

Anesthesia in children is common!

* One in 7 children were exposed to general anesthesia before age 3 yrs.
=4 children per class/24 children

S talPed nsth, 2018513519

Most anesthetics in children are short

Frequency

150 000

50000

100 000

1h 3h

vertcallines represent 1and 3 h

200 300 400 500

Duration (min) Bartels Ped Anesth 2018

What do we measure
Neonates # Infants # Children #= Adolescents
* Mortality

* Morbidity
+ less clearly defined compared to mortality

T e e |

Overall perioperative

Morbidity: Morelty L !
Myocardial infarction 1-3% ?
Stroke 0.1-0.7% ?
ARDS 0.2% ?
Acute kidney injury 1% ?

EuSOS-cohort, Pearse Lancet. 2012 Sep 22; 380(9847): 1059-1065.

Pediatric perioperative outcomes are different...
Neonates # Infants # Children # Adolescents

Adults Children
* Mortality * Rare
+ Myocardial infarction * Rare
* Kidney failure * Rare
+ Perioperative stroke * Rare
+ Thromboembolism * Rare

+ Postoperative cognitive decline
* Return to work

+ Postoperative behavior change
+ Emergence delirium

+ Parent proxy outcome measures
+ Developmental/age-specific measures

Mortality after anesthesia in children?

BEN,
% Zoumenou

NIG, Edomwonyi

Mortality per 10 000

1950 1960 1970 1980 1990 2000 2010 2020

* Highincome countries + Low income countries

de Graaff Best Pract Res Clin Anesth 2021

Mortality after anesthesia by age

500 AUS, v.d. Griend|
NED, De Bruin|

o
8100 is. AFRleyer]
g | o
; &
£
3

200

CAN, Cohen!
100 »
°

© [ ]
1985 1990 1995 2000 2005 2010 2015 2020
© Neonate (<30d) @ Infant (Imnd-lyr)  © Child (1-18yr)
de Graaff Best Pract Res Clin Anesth 2021

aspa2023.org
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Five System Barriers to Achieving Ultrasafe Health Care

René Amalberti, MD, PhD; Yves Auroy, MD; Don Berwick, MD, MPP; and Paul Barach, MD, MPH

|Neonates| | Infants | [ Children I

Blood transfusion

- - in
o = | patie |
Pa:i!:':;‘u‘r\ssiry’m: | Medical risk ttotal | atient in ASA 1

Chartered
flight | |~ Commercial
large-jet aviation

Juiod siyy
puokaq waysks oN

[ chemical industry total)

Nuclear industry |

102 103 104 105 106
Very unsafe Risk Ultrasafe

Ann Intern Med. 2005;142:756-764.

Study design

* Define aim study!
* Define primary outcome!
* Frequency outcome?
* Sample
* Age
* Location
* Sample size

* Tool outcome maesure

How do we measure outcome?

* Definition of outcome?

Number of pain scales for neonates and infants

Pain scales for neonates and infants

* Clinical relevance st
* Defined minimal clinically important difference n e
A p— 52
3
) . ol E
* Metric properties 3
i 1]
* Validity
* Reliability 1
* Utility s
. g \
. . g |
Responsiveness S AT L e 0 G e e e s T e
Year
Neonata| pa]n Scales Selection of pain instruments for (premature) neonates
Neonatal Infant Pain Scale (NIPS)
N-PASS: Pain assessment | First author, yearof | Type of pain Facial Body |Posture/ | Cryl |Behavioural |Physiology |Conso-
instruments. first publication I procedural Expression | movement | tone vocal | state lability
COVERS Scale neonates 1l postoperative sleep pattem
Il prolonged
| m NIPS Lawrence etal, 1993 1 v w v v v
:«qmmwm BPS Pokela et al 1995 I v v v v
| bomhaodeomd CRIES Krechel et al, 1995 [ 7
" T [ ] v v v ~
Vialsigs s 5 5 PIPP. Stevens et al, 1996 17 wv v w
| Face No particular Occasional grimace Frequent 10 constant frown, DoN EOEREEHET I Y. Y b4
S F| et o s e of bl e COMFORT-B Van Dijk et a, 2000 1l sedation v v v v v
Resting o | e No posiion Unessy, restess, tanse | Kicking, orlegs drawn up G e 1l v i v 5
or relaxed EDIN Debillon et al, 2001 n v v v v
St s e T R A e e Caraces ot 004 i v v v v
DY BIP Holstiet al, 2007 i w w v
o ayog [ ep—sp—
o] ROV e vise o solop! | ‘oocmonscamptore | o oordcomiairs NPASS Hamme o al 2008 i, sedaton | = = = —
8 Consoabty | Comtnt.wuced | Ressured b ocamional | Difcuttocosce COMFORTneo | Van Dik et al, 2009 [N} v v v v v
(A sore greaer than| e | e - - % = = =
@ cored o .2, whic el n o e betwoen 0 1.

Problems

* Large variability
* Large variation
« Difficult Meta-analysis
* Variability undermines systematic reviews & meta-analyses
« Difficult combined outcome measures

* Selective outcome reporting
* Report only outcomes of statistical or 'clinical' significance.

Advantages of core outcome sets

* Increases consistency across trials

* Maximise potential for trial to contribute to
systematic reviews of these key outcomes

* Much more likely to measure appropriate
outcomes

* Major reduction in selective reporting

102
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Jurgen C. de Graaff: ESPA: How to Collaborate Internationally and Intercontinentally

Core outcome set:

An agreed standardized set of
outcomes that should be
measured and reported, as a
minimum, in all clinical trials in
specific areas of health or Core Outcome Measures in
health care Effectiveness Trials

www.comet-initiative.org
Twitter: @COMETinitiative

Pediatric Perioperative Outcomes Group
(PPOG)

COMPAC

Core Outcome Measures
in Perioperative and

Standardizing end points in perioperative trials:
towards a core and extended outcome set

P.S. Myles*, M. P. W. Grocott?345, 0. Boney?* and S. R. Moonesinghe?s,
on behalf of the COMPAC-StEP Group

BriishJoumalof Ancesthesia 116 (5): 586-9 (2016)

EDITORIAL WILEY [N

o gt . . . s EDITORIAL WiLEY [T
Pediatric perioperative outcomes group: Defining core —_—
outcomes for pediatric anesthesia and perioperative medicine Pediatric perioperative outcomes group: Defining core
outcomes for pediatric anesthesia and perioperative medicine
Goal Representation:

1n 2015, the int i the same ‘outcomeis used.

. o E
Paul A. Stricker' @ s Ui:::; Kingdom
Jurgen C. de Graaff? @ * China

Laszlo Vutskits® * South Aftica

* Australia
Walls T. MUhlyl @ * New Zealand
Ting Xu* * United States
* India

Alexandra M. Torborg® « Colombia

Yifei Jiang® + Canada
Suellen M. Walker’

Lind Asiance Research Pririty Setting Patnerstip pubished  top
101t of reserch prortis for anesthsiaand prioperatve care i

canmake comparsonofdifrent il resuls Gificl. The useof sta-
darized outcomes would greaty enhance the valoe of indvidal

the UK These priities coped
ces that engaged physican,patients, and the pubic withth intent

analyss. The abity o combine resls o mulipe tris aso helps

appicable o the care of chiren
One of the questions relevant o both aduls and chiden was
“sucess of anesthe-

thonnresearchand mininizig unnecesary duplcaton.
Using COMET methodcogy.  core outcome st for ault prip-

sia and peroperative care?” However, ti research ey gener-
ates many mave questons: What outcomes matter most 1o our
patents and theic famies? Wit outcomes are mast important to
cinidans? Wht ar the fundamentsl otcomes for ciical research-

ine clican and esesrchers. This intitive is described i greater
detall elsewhere.* bt in esence there are 2 parall projects. COM-
PAC Core Outcome Measures for Peroperative and Anesthetic Care)
is 2 colaborative efort that secks input from patients, e givers,

ether s

tons across 3 wide range of medicl discilnes. Consensus based

- dardiing Endgoits in Perk is n expert:

based Delphi consensus rven effor o defnehow the spcifc out-

ity i the use and eporting o outcomes in ciical tids. In 2010,
The Core Outcome Measures n Effectiveness Trals COMET) inita-

Both COMPAC and SIEP focus on peropentive care of adlts
avig major surgesy. and as such many o the cutcomes are more

SPECIAL INTEREST ARTICLE WILEY

Pediatric Anesthesia. 2020:30:1166-1182.
A systematic review of outcomes reported in pediatric
perioperative research: A report from the Pediatric
Perioperative Outcomes Group

WalisT.Muhly' @ | EsaTaylor® | CyrusRazavi**© | SuellenM.Walker’* @ |
LeiYang' | JurgenC. de Graaft® © | LaszloVutskits’® | Andrew Davidson'®"2() |
YunxiaZuo' | Carolina Pérez-Pradilla™ | Piedad Echeverry®® | AlexandraM. Torborg™ © |
TingXu™® | EllenRawlinson® | Rajeev Subramanyam' © | SimonWhyte'®© |

Robert Seal'” | HeidiM.Meyer'®© | Sandhya Yaddanapudi®® © | SusanM. Goobie®© |
JosephP.Cravero® © | Aideen Keaney?' | M.Ruth Graham®© | TaniaRamos® |
Paul A. Stricker' © | on behalf of The Pedatric Perioperative Outcomes Group
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How to collaborate?

* Clear Aim

* Accurate & precise international primary outcome
* Accurate sample size

* Define cohort

* Sample size

* Start simple, not too much!

* Work together and enjoy

* Have fun!

ESPA CONGRESS

HOW CAN A

CENTRE JOIN

THE CRICKET
STUDY

CRICKET

(CRITCALEVENTS NANAESTHETISED KIDS UNDERGONG TRACHEAL INTUBATION
., MULTI-CENTRE STUDY

WHAT IS THE CRICKET STUDY

It is a prospective observational study Iookin‘? at major complications
occurring during tracheal intubation in children undergoing general
anaesthesia.

If you are interested in
joining the study, scan

the QR-code and fillin

WHICH PATIENTS SHOULD BE INCLUDED .
the online form.

Children from O to 16 years requiring tracheal intubation for general anaesthesia

performed by the anaesthesia team are eligible for the study. During the study

period all children u‘ndergoinﬁ tracheal intubation should be included. Those
iencil itical event wil p.

HOW MANY PATIENTS SHOULD BE ENROLLED
Critical events are likely rare. For this reason we will need 100,000
(one-hundred-thousand) patients included. Then 500 centres are expected to
participate the CRICKET study.

13 European Congress for Paediatric Anaesthesiology

September 28-30, 2023
Prague, Czech Republic
www.espacongress.com | www.euroespa.com

WHICH CENTRES CAN TAKE PART TO THE CRICKET STUDY

All centres doing paediatric anaesthesia are welcome to join. They can be in all five
continents. CRICKET is going to be a true worldwide international study.

esaic.orgfresearchjresearch-groups/parnet/

104 aspa2023.org
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Coverage of Safe Pediatric Anesthesia
All Over Asia

Chair(s): Erlinda Oracion (Philippines)
II-Ok Lee (Korea)
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Universal Coverage of Safe Pediatric Anesthesia in Cambodia

Sokha Tep

National Pediatric Hospital, University of Health Sciences, Cambodia

A

ASPA 2023 oo R Sz

Contents

* Geography

*Introduction

* Current State of Pediatric Anesthesia in Cambodia
*Success Stories and Best Practices in Cambodia

*Barriers to Universal Coverage of Safe Pediatric
Anesthesia in Asia

* Conclusion and Call to Action

A

ASPA 2023

Overview of Cambodia

Capital: Phnom Penh

Currency: Cambodian riel

King: Norodom Sihamoni

Prime Minister: Samdach HUN SEN

www.cambodia.org

A

ASPA 2023 s Geography D Sz

* Location: Southeastern Asia

* Area: 181,035 sq km £ S Ve
* Climate: Tropical(Rainy, monsoon season) F’”_‘Mn Heor ""v" - )
+ Population: 17,168,639 (July 2022 est.) = 2,

* Nationallity: Cambodian
* Religions: Buddhist 97.6%
* Lanquages: Khmer (official)

ASPA (77 X I

* 1974: World Vision International(WVI) build
the Hospital, Completed in March 1975.

* 1975-1979: Khmer Rouge Regime, not
operational due to KR invasion.

* 1980: WVI and Ministry of Health renovated pa
and opened on Oct 15t

* Now: National Pediatric Hospital(NPH)

A
ASPA 72023 €33 CoOperated by:

* KOICA: Pediatric Medical Center

o @ ugraotopiete)

* VITA AND FUTURA, CZECH REPUBLIC:
GYNECOLOGY AND OBSTETRICS

* Foundation International Development
and Relief/Japan(FIDR): PEDIATRIC
SURGICAL PROJECT

ol &JJ&L

106

@ugzonrinn

P TN o —

1- University of Health Sciences(UHS), 1946 ’

2- International University(IU), Since 2002

3- Health Science Instutute of Royal
Cambodian Arm Force(RCAF), Since 1979 .

e

4- University of Puthisastra(UP), Since 2007 ' % I

aadllih el

aspa2023.org
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Sokha Tep: Universal Coverage of Safe Pediatric Anesthesia in Cambodia
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;’ﬁ @uazoporee)

Current Medical Education Sastem
[hesis ]

Medical Doctor Diploma

Post-

A

ASPA 2023, Introduction

A
'ﬁ @ zoprne

Brief introduction to the Current State of Pediatric Anesthesia
in Cambodia:

=> Continuous medical education and development practice

in Cambodia(1)

- We have only 3 Pediatric hospitals that provide pediatric
surgery services.

- Anesthesiologist provide pediatric anesthesia after short
course training, or in hospital training only.

- We have limited some medication: neostigmine, naloxone,
lipid emulsion(intralipid).

- Limit equipment using with small size in neonatal anesthesia.
- We still have nurse anesthetist providers in most hospital to

care child under anesthesia. L abog

ey I_ __ Coaipetiive => Limited some essential equipment and medications
— S => Substandard patient monitoring
= || aduate => Postoperative pain management can practice in few
,,,,, z | hospitals only.
BRI Yo V62 1 o => The limited of subspecialized training in Cambodia
School ~——————— Foundation Year @
TP ol ol ik,
AN, 0orrent State of Pediairin Angsthesis AN Current State of Pediatric Anesthesia .
ASRA 12028 2o m Iﬁ L ASPA 2023 cmsveee i Cambodia(2) Suswininn

- We faced with old monitors because the new is expensive.

- We work with substandard equipment and try to provide
the quality of child care services.

- We work and traine medical doctor to be pediatric
anesthetist in operative theater then send to other training
center oversea.

- With pediatric anesthesia, we don’t have specific
curriculum in training yet.

AL
i o §qgg§§§ Stories and Best Practices
in Cambodia

j% @ sonrsie
=> FIDR(Foundation International Delovement/Relief:Japan): Pediatric
Anesthesia Course :2010-2015

=> In-hospital training then apply to traine in other country World
Federation Society of Anesthesiologists as Bangkok Anesthesia Regional
Training Center fellowship(1 year) to be anesthesiologist

=> Safe Pediatric anesthesia workshop training in Phnom Penh,
Cambodia, 2022

=> Specialized 4 years training in University of Health Science after
competitive exam from Medical Doctor/Bachelor of medicine.

el

/&w Barriers to Universal Coverage .
ASPA2023..of Safe Pediatric Anesthesia in Asia <& &

. We have limited training of pediatric anesthesia in lower income
countries( Cambodia, ...)

. Deficits in anesthesia infra structure, equipment and drugs.
. Asian countries doesn’t have standard protocol practice.
To be better in future:

- We would like to request ASPA countries and members to support
and anesthesia training in Asia regularly.

- Request Asian medical companies to supply low price.

- Asian countries should have standard protocols in pediatric practice
and do training to all Asian anethetists regulary.

i aclil,

A

Aspa2023....Conclusion and Call to Action - i
Safe pedlatrlc anesthesia providing is a bit far from expectation, so
each hospital have to guide:

=> Minimal standard monitor for pediatric anesthesia in Cambodia:
ECG, HR, pulse oxymeter, blood pressure, Temperature

=> Minimized using equipment, drugs and reversal agents.
=>to do bedside teaching and training regularly
=>to join pediatric course Oversea as possible as they can

=> Asian countries should have standard protocols in pediatric
practice and do training to all asian anethetists in low income
countries.

1 e T

aspa2023.org

NOCAL PEDIATRIC ANESTHESIA TRAINING

b 12023 ccccsrinen Sz
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Debabrata Banik: Current Status of Pediatric Anesthesia In Bangladesh Challenges and Opportunities for Improvement

Current Status of Pediatric Anesthesia In Bangladesh
Challenges and Opportunities for Improvement

Debabrata Banik

Department of Anesthesia, Analgesia and Intensive Care Medicine,
Bangubandhu Shiekh Mujib Medical University, Bangladesh

angabandhu Sheikh Mujib Medical University Super Specialised Hospital
BSMMU & South Korean project

Bangubandhu Shiekh Mujib Medical University : Center for all post
graduate medical education

Health care facilities and indicator

Bangladesh has a good healthcare network covering both rural
and urban areas, ( Health care facilities 3976 in public sector
975 in privates with 0.79 bed per 1000 ) and comparable to
other Asian country with little difference in level of care -

most difference in Skill due to lack of facility

This country is hugely populated (1252 sq km with about 17

crore) which is 2.2 % whole world population

-

Demography of Pediatric population in Bangladesh

Birth rate: 17.71/ 1000 population
Death rate 5.54/1000

22.9- 24.73/1000 live
27.27-38/1000 live

16 -20/ 1000 live birth
Anesthesiology Man power 1.2 / 100000

Infant mortality :
Mortality under 5 year

Neonatal mortality

Pediatric Anesthesiologist : Not defined

-

Population distribution / 1/3 pediatric
population

33.2%

n0-20y
11.80

n20-39

w059
w60-79
23.00 n80-99
m100+
- 29.90
aspa2023.org

Hospital facility for Pediatric surgical patient
BSMMU : Different pediatric surgical subspecialty
including pediatric cardiac surgery.

All government medical college (n-38) : Pediatric surgery
Bed 10 to 30 bed /500 to 1000 bed hospital.

Child and maternal hospital
(1) 30 bed Shishu hospital.
(2) 50 bed.
Pediatric cardiac surgery Limited Bed

All above have a separate pediatric surgical unit

Privative Clinic or Hospital: No definite pediatric surgical
ward.

- NICU And PICU : PICU very limited compare to NICU

109
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Every Anesthesiologist

All over the world Anesthesia

» Anesthesiology is one of the most demanding and
essential specialty of modern medical science not
only to provide anesthesia for surgical operation
but also involve in the management of different
medical condition.

» Anesthesiology is the largest single hospital
specialty.

» But is probably the least well understood in the

developing counties like Bangladesh

Anesthesia

Work with
critical care
and emergency
situation

Work with
all surgical
specialty

Work with

all.agos » Anesthesiologists treat patients of all ages with a variety of

Got knowledge
all medical
diseases
pathophysiology

medical problems.
» Anesthesiologists provides anesthesia operate on wide
range of cases, from heart and brain procedures to births

and catastrophes.

Anesthesia
icu
PAIN

Work load 6f Ar iologists in B

Anesthesia DS (Child) HJ 2018:34(1): 3-4

LEADING ARTICLE

History of Pediatric Anesthesia in Bangladesh

Md. Shahidul Islam

» In reality- Anesthesia is a rewarding and
challenging specialty and acute in nature.

» It is truly one of the few specialties where decisions

made in critical situations can mean the difference

between “life and death.”

» Among anesthesia specialty- pediatric anesthesia

is more risky than other specialty

Children are very special people who require special
care in order to provide safe anesthesia. The history
of pediatric anesthesia is the steps towards
maintaining normal limits of neurologic, respiratory,
cardiovascular and other body systems. The goal of
the specialty of the pediatric hesiology is the

believed that the development of modern pediatric
anesthesia started in 1930 ® The rapid growth of

Fiotri hos) Tooioal

d llnul\ och
calegone> First were 1930 to 1950 and the second
19)0 to present. During the first period the anesthesia

s and equip were developed. In the

reducnon of] penopemu\? nwrbldm and nwnnh(’\ and
1on and supportive

second phase with further techniques, equipment,

ﬁelds through teaching, research, izational

modern anesthetics and vital system

werei i vday practice.®

activity throughout the world.** Before discussing
the history of pediatric anesthesia in Bangladesh I
want todiscuss what was the global condition. Before
introduction of ether in 1846, circumcision,

Ether and chloroform could be given for orthopedic
and limb surgery but problems were with cleft lip,
palate, abdominal, ENT and chest surgery.!° Digital
tracheal intubation with a soft rubber catheter was

»

110

The history of pediatric anesthesia

The history of pediatric anesthesia in Bangladesh was miserable.

In early 1970 ’s the only agent was ether and chloroform to
anesthetize the pediatric patient.

Pediatric endotracheal tube, laryngoscope pediatric circuit and IV
cannula was available late 1

Ee?latnc surgeon and pediatric anesthetists were not available
efore 1

Mortality rate was very hlgh due to aspiration and respiratory
depression in 1970 19

The condition was horrible for the anesthetists and surgeon.

senior anesthesiologist

The history of pediatric anesthesia in Bangladesh

» Individual pediatric surgery started after 1980

» Before 1980 all pediatric surgery was done by general surgeon

» 1980 to 2000 pediatric anesthesia started to provided by qualified

aspa2023.org
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History of pediatric Anesthesia In Bangladesh

» But morbidity and mortality was high due to lack
proper skill and institutional support.

» One study support only 13% qualified
anesthesiologist provide safe pediatric anesthesia .

» Revolution for Specialty anesthesia started after
2000.

» When the patient safety is a pioneer and more
medico legal issue came out -- Improved Action
plan start

Development of Specialty

» Safety Issue: Today high profile advances in
surgical practice mostly depends on efficient and
effective methods of anesthesia and intensive care
medicine.

» More and more safety is a crucial point for surgical
patient .

» So on this point surgical specialty divided into
different surgical sub specialties and super
specialties for more skill and successful outcome

Development of Specialty

» The American College of Surgeons recognizes 14 surgical specialties:
» and in Royal college of Surgeon UK recognized 10 surgical specialties,

» With this changes in developed country was initiate the development
of anesthesia subspecialty.

» Among them Pediatric anesthesia is most important subspecialty and
it is different in all respect

Development of Specialty

» In Bangladesh 17 surgical specialty with different division were
created.

» Dental and medical faculty also divided into many subspecialy.

» However, in Bangladesh single Anesthesiologists have to performed
wide range of clinical practice related to all surgical specialties for a
long period

» So there is less scope to anesthesiologist to develop skill and
Knowledge on a specific surgical specialty.

Development of Specialty
» There were confidential report in Bangladesh that
if anesthesia provided by specific subject specialty
outcome is better in respect of morbidity and
mortality.

» Pediatric Anesthesiologists works in more urgent
and risky conditions specially neonatal surgery

. There is limited anesthetists are able to provide
safe anesthesia for children.

Pediatr Clin North Am 1994; 41: 1-14

i MedCrave

o kot et f

Journal of Anesthesia & Critical Care: Open Access

Review Artice B ) (mssMalkl

Issues and challenges of pediatric anesthesia in
Bangladesh

Abstract Volume 10 lssue 6 - 2018

Geopraphically Bangladesh i located i an area where natural calamiies like flood.
cyclone, and drought are very common. The countryis hugely populated (1252/Sq k)
due totslivable plaintermain with 2 good seserve but s usual, we

Abul Kalam Azad,' Mohammad Safi Ullah®
Avsocate Proferso, Combined Mieary HosptalBargladesh
L2 P

have a developiag health management system S, 35 3 noa-earming member of amily
women and children is the most vuloerable group of society. Children constitute more
than ooe third (51 3million) of total population on the other hand woman constiute
almost half (49.40%) as well. Due to low Gross Domestic Product (GDP), alocation
of budget ia bealth (0.92% of GDP) specificaly for addressing childsen and maternal
bealth is not sufficent. Despite the diversity in their geographical, linguistc. aod
politieal structuses, Afghaistan, Bangladesh. Bhutan, India, the Maldives, Negal
Pakistan, a0d Sni Lanka face common bealth ehallenges. Moreover socioeconomic
status of these countres differs very litle, even though Banghadesh had achieved
United Natioas Award for successful reduction of iafant (28 2/1000) and matermal
mortality rate (170/1000) on Milleaniuen Development Goals-4 during the 65° Usited
Nations General Assembly

Combined Military Hospital, Dhaka s 2 1500 beds tertiary care teaching bospital
which has 30 beds pediatrc surgery ward, 130 beds pediatric medical ward, 10 beds
neouatal ICU. 10 beds pediatric ICU and 36 beds adalt ICU as well. On aa average 100

Ryadh, Saod Arada

Correspondence: At Katum Azsd Associte Professor
Combined Mty ngladesh,Te 008801715010956,

Received: Aupwst 03,2018 | Published: November 13,2018

» After 2000 15t Pediatric anesthesia workshop was arranged
with the help of WFSA and faculty was Prof Dilip Power from
India

» Includes Pediatric anesthesia in Every post gradute training
and course like DA,MD and FCPS

Pediatric anesthesia and Surgery - Outcome

Statistics of neonatal surgery in 2016 at istics of | fi
Dhaka Shishu (Chilaren) Fospita S e st clab Dsis o™

January 78 12
February 64 9 2o

62 13 2013
March 60 10
April 67 14 2014
May 70 13
June 74 1
July 69 9 200>
August 72 10
September 66 8 2016
October 57 6
Novembe 63 15 Total
December
Total 802 130

(16.20%)

28 3

31 5

35 8

43 7

37 6

174 29
(16.66)
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High mortality rate in pediatric surgical patient

Causes of death in Dhaka  Causes of death in military
children hospital 2016 hospitals 2012 to 2016

« Delayed reporting sick and delayed

Military hospitals having a very effective

intervention
+ Complex medical diseases & co- P i

morbidity chain of evacuation system from field
+ Ongoing sepsis & multi-resistant hospital to base hospital

organisms

Good infrastructure with excellent

Hospital set-up is not well equipped
Peripheral hospitals are neither well
prepared & equipped

Lack of trained staffs

Maternal causes: poor nutrition,
preterm, multiple pregnancies + Qualify Anesthesiologist

instrumental support

Trained manpower

Less skilled manpower specially But mortality is same compare to other

anethesiologist ?

Overload of work for anethesiologist hospital

So patient factor and management protocol is
very important

Not all related to anesthesia

Pediatric AnesthesiOlogist is providing different

surgery of following Diseases with different

surgical specialty

» Pediatric surgery

» Hernia . Esophageal atresia with/without fistula /
Intestinal atresia. Billiary atresia or deformaty

» A diaphragmatic hernia ,Eventration of diaphragm

» Mesenteric cyst , Myelomeningocele

» Gastroschisis, Omphalocele PUV UDT ARM

» Hirschsprung’s disease, Intussusceptions, Rectal polyp

» IHPS. Hydrocephalus, Hypospadias, Tongue tie

» Appendicitis .Cholecystectomy . Child hood cancer etc.

CURRENT STATUS OF PEDIATRIC ANESTHESIA IN
BANGLADESH

Rare cerebrovascular disease MOYAMOYA mandates anaesthesiologists to
formulate an individualized anaesthetic plan for these patient

Common Surgical procedure in pediatric patient
in Bangladesh

Pediatric Anesthesia is providing in the different surgery
with following Diseases or specialty

ENT :- Adeniodectitomy Tonsellectomy / Mostiodectomy
Orthropedric :- Correction of structure abnormality,
Trauma

Neurosurgery :- Conginital Hydrocephalus ,Miningocel,
Brain tumor

Endo Leparoscopic :-Lap Chol,Appen, ERCP,
Spleenectomy

Anesthesia outsite operation theater:- CT scan
MRI,Endoscope ,Bronchoscope

Plastric Surgery :- Cleft lip ,plalete other stuctural
abnormal or burn or burn contrcture

Pediatric kidney Transplant :- Kidney transplant
Pediatric cardiac surgery : Correction of congenital
cardiac disease . Open heart surgery ,Non invasive procedure

Common anesthetic Technique in Pediatric surgery

Mostly Provide General anesthesia with or with out
tracheal intubation.

Regional anesthesia combined General anesthesia or
independent in specific and limited surgery .

Among them caudal , spinal is commonly practice

Monitoring anesthesia or proper way of sedation
anesthesia of pediatric patient is less practice

Common anesthetic Technique in Pediatric surgery

Anesthestic Drugs
IV induction TPS, Propafol Ketamine
Inhalation :Halothan ,Isoflurene and Sevoflurane

Opiod : Pethedine and Fentanyl
Muscle ralaxant ; Suxa, Rocurium,Vecurium Atracurium
Local Anesthetic : Lignocaine , Bupivacaine

Monitoring : Clinical.SPO2.BP ECG Limited ETCO2 Precordial
Stethoscope
Per operative Fluid :open

Post operative Analgesic : Paracetamol, NSAID , Pethedine and caudal block

Orignl e

i Revew el

postopentivepai eleifnsubunbilel e
sugery PaediatricSpinal Anaesthesia
U abibe Rban, .0, S, Niaser R

Sl e et s o Dot e g,
Tapd Bgbit®

Coopls e i ipulss

At

T
o i et
s s

8251
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CURRENT STATUS OF PEDIATRIC ANESTHESIA IN BANGLADESH

Pediatric patient is not a miniature of adult

So it needs special knowledge and skill to provide safe pediatric
anesthesia

Pediatric anesthesia can be divided into three group Intrauterine
life ,neonatal and infant to adolescent

Consideringbthis: BSA-CCPP and university take some initiative
to improve by providing short term training and organised SAFE
pediatric courses.

One international workshop arranged - Faculty Prof Dilip Power
in 2000 supported by WFSA.

Arranged Three SAFE course: Faculty from UK, Australia and
IRLAND supported by WSFA and AAIB -2012 t02020

After this there may reduced mortality but not morbidity
which reflect in recent studies

SAFE PEDIATRIC Course

EAS Journal of Anaesthesiology and Critical Care & OPENACCESS
Abbreviated Key Title: EAS J Anesthesiol Cvit Care

ISSN: 2663-094X (Prn) & ISSN: 2663-676X (Onlime)

‘Published By East Afncan Scholars Publisher. Kenya

Volume-$ | Issue-1 | Jan-Feb-2023 'DOL 10.36349/easjace 2023.¥05101.001

Original Research Article

Complication of Anesthesia in Children: A Prospective Observational
Study

Dr. Asma Aftoz", Dr. Reban Uddin Kb, Dr. Chandra Shekbor Komokar

"Assistant Profesor, Department of Aneaesthesia, ICU & Pain Medicine, Shaheed Subarawardy Medical College and Hospital
Dhaka, Bangladesh

*Associate Professor, Departant of Aueaesthesia, ICU & Pain Medicine, Shaheed Subarawardy Medical College and Hospital,
Dhaka, Bangladesh

Assistant Professor, Department of Aneaesthesia, ICU & Pain Medicine, Bangabandhu Sheikh Mujib Medical University (BSMMU),
Diaka, Bangladesh

Abstract: Background: Any anaesthetic procedure, either regional or general, has

Artide Histuy = some potential for complications. For this reason, careful preoperative assessment

Patient status according to ASA

shaheed Suharawardy Medical College and Hospital, BSMMU Year report 2021to
Dhaka, Bangladesh January 2018 to December 2018 2022

Msasre | ]
T . 0 5o

ASAT 2 68%

ASATL 605 33.74%
ASATI 12 19%

ASATIL 78 4.35%
ASATIT 4 %

ASAIV 16 0.89%
ASAIV 2 3%

ASAV 2 0.11%
ASAV 2 3%

Emergency 30 1.69%

62 100%
1793 100%

Pediatric anesthesia in different aged group

Participants Age Distribution

BSyrs S10ys mILISys

Pediatric anesthesia for different surgical speciality

Pediatric surgery bed 10 Pediatric surgery bed 40
-- e
ik D 1305 172 .78%

General 30 48%

o ’ Bz 115 6.41%
surgery
ENT 1 18% S 31 1.72%
Orthopedics 8 13% i 2 0.11%
Maxillofacia 6 10% hone 68 3.7%
i Crtotorcid SRR
Ophthalmic 5 8% Urology 20 1.11%
Cardiothorac 2 3% Plastic Surgery 32 1.78%
ic Outside OT/ 190 9.92%
Total 62 100% Procedural

1793 100%

Anesthetic technique

st iaieneacl oo
General 837 46.68%

anesthesia

General 205 11.43%
General 54 871% anesthesia &
anesthesia local infiltration
General 3 % General 408 22.75%
esthesia g ancsthesia &
Il caudal block
g . Subarachnoid 172 9.59%
infiltration

5 block/epidural

coni 6% Monitoring 171 9.53%
anesthesia & anesthesia
caudal block
Subarachnoid 1 2%
block

Morbidity in Pediatric Anesthesia

ion —_—

= —TNi703 % |
- S 50 2.78%

Bronchospan 7 1% T 69 3,38%
Bradyeardia 6 10% e 67 3.73%
Hypotension 5 8% gt 1.89%
Hypoventilation’ 4 & oo 156 8.70%
Tayoarda |4 o el 57 3.17%
ol 7 " il 61 3.40%
spasm ot 5 0.27%
Lt | i o103 5.74%
e i i = 3.73%
Drrvinedy 3 5 - 669 37,31%
Total Morbidity 41 64% i O 6 0.32%
Cardiac amest table 2. 3%

aspa2023.org
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Morbidity in Pediatric Anesthesia

Post-operative Complication Post-operative Complication : BSMMU
Competons 0% e
75

Tachyeardia 12 19% T 418
T
Draliged = 0% 185 10.31
eonsiosas Mt g5 250
Hypovenilation 5 % ey
menisons ] 05 5.85
Restlessness 3 5% m
- 5 - TSR 209 11.65
espiratory e
i = 21 117
Piin 3 ” P (7 5.96
Shivering 3 % i 121 6.74
Hypotension 2 3% R 81 451
Hprtrsin
Hypertension 2 % e 65 3.62
A 43 2:39
Hemorhage 2 % i -
R R i s 78 418
Bronchospasn 2 % Toa 1132 63.13

Mortality Pediatric surgery IN BSMMU 2022

Age and group | N Operation rtality
done

Neonatal 130 16 12.3%

Infant 579 3 0.51%

Pre school 583 2 0.34%

Aldocent 501 1 0.19%

Pediatric 85 15 17.64%

cardiac surgery

On table 2 All other in post

mortality operative
period

BJ _‘\ BrkishJoumal o Anaethesi, 126 (6 1157-1172 (2021)
I

k101016 Ba 20102016
Adrce Access Pblcation D el 201
Paedatic Annetesa

PAEDIATRIC ANAESTHESIA

Morbidity and mortality after anaesthesia in early life: results of the
European prospective multicentre observational study, neonate and
children audit of anaesthesia practice in Europe (NECTARINE)

Nicola Disma', Francis Veyckemans’, Katalin Virag’, Tom G. Hansen®", Karin Becke’,

Pierre Harlet’, Laszlo Vutskits™, Suellen M. Walker", Jurgen C. de Graaff"", Marzena Zielinska”,
Dusica Simic", Thomas Engelhardt'* and Walid Habre™, for the NECTARINE Group of the
European Society of Anaesthesiology Clinical Trial Network

Department of Anesthesia, Unitfor Research & Innovation, sttuto Giannina Gaslini, Genova,laly, “Département

d'Anaesthesi , CHRU de Lille, Lille, France, “Department of Medical
Physics and Informatics, University Szeged, Hungary, ‘Department of th d Care
Paediatics, Od y Hospial, Odense, Denmark, ‘Dep inical Research -

Universiyof Southern Denmar, Odense, Denmar, Department of Anaethesiaand Intensve Care,Cropf Children's
HospitaHospital Hallrwiese, Nimberg, Germany, Reseach Department, European Societyof Anasthesilogy,

Audit report on pediatric anesthesia

Critical events requiring intervention occurred in
35.2% of cases—-

» Mainly hypotension (>30% decrease in blood
pressure) or reduced oxygenation (SpO2 <85%).

» Postmenstrual age influenced the incidence and
thresholds for intervention.

» Risk of critical events was increased by prior
neonatal medical conditions, congenital anomalies,
or both.

114

Audit report on pediatric anesthesia

» The incidence of peri-operative complications and mortality is higher
in neonate and infant than in older children,

» Specific impact of anaesthesia technique and management has not
been fully characterized.

» Alterations in perioperative physiological parameters have a
significant factors affecting early and late neuro-developmental and
health outcomes.

aspa2023.org
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Challenges

Administrative and Financial
a. Capacity building and  organized health management system
is still going on

b. Socioeconomic status of Bangladesh is devoloping

2. Infrastructure : a. Many of our Hospital are inadequate for
specialized facilities,
_b. Universal precaution and awareness for infection control is
insufficient in theater & PICU, NICU

3. Sh(f:frtage of Skill manpower , anesthesiologist and supporting
staff.

4. Need Motivation and remunerations ,reorganization

5. Lack of Social awareness with various superstitions

6. Government planning

Opportunities For Improvement

Recommendation/Conclusion

» Neonates and infants have limited physiological
reserve, and carries high risk of complications with
general anesthesia specially Premature neonates

» Present study quantifies the important
physiological aberrations and their risk factors.

» A high degree of training and skill are required for

safe delivery of anaesthesia for neonates and

infants for specialised pediatric surgery

aspa2023.org

» Regional and international co-operation is essential
leaded by AAPA And WFSA

» Arrange Short term training program for qualifying
anesthesiologist and OT and post operative nurses Like
SAFE pediatric Courses

» Special training schedule in all post graduate program

at least 3moonth to one year.
» Training exchange program within developed and
developing Country
» One year fellowship program organized by BSMMU and
scholarship from WFSA
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Universal Coverage of Safe Pediatric Anesthesia all over the World:
WFSA pediatric Anesthesia Committee

Norifumi Kuratani

Saitama Children’s Medical Center, Japan

Qutline
Inequity in safe pediatric
anesthesia
Inequalities in safe
WFSA s i
pediatric
Pediatric committee anesthesia

district hospital at Kratie, Cambodia, 2019

Global distribution of physician anesthesia providers

(78] 3-€ 6-<0 [0=¢5
per 100,000 population

(The WFSA Global Anesthesia Workforce Survey)
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Safe Pediatric Anesthesia /nequalities

82
Low-Middle income
High income countries countries

» Mortality is very low » Mortality is higher? (Sparce data)
» Good educational resources » Poor educational resources

» Good equipments and stable supply » Old and less maintained equipments

» Latest medications » Older medications

» Lower providers density

¥ Higher providers density

@ Anesthesia-related mortality stratified by country
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+ Low income countries

JC de Graaf, et al Best Pract Res Clin Anaesthesiol. 2021 May,35(1):2

«Q

Disparities in outcome of common pediatric surgical

Lancet. 2021 Jul 24;398(10297):325-339.
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Our Vision

Universal access to safe anaesthesia.

Our Mission

To unite and empower anaesthesiologists around the world to
improve patient care

WESA activities /in numbers

. ST
136 Member Societies

B Anesthesia tutorials of the wee
450+
1827 Clinicians trained WFSA-

=

lead courses

P ——

pediatric anesthesia
committee

ESTHERIOI6GISTS
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1. WFSA pediatric anesthesia committee member

[Title _JFirst name mame
] eddy
rofossor[Sasedah eodah Asat

rofessorZehra 2gen
i
r [Debabrata ank
e |Adsa giovit
[Eana indas Vilarreal
Nis enhardt
r Rlejandra [Echeto
" rushali onde
ouh 2o
orfunt atani ©
usane abuindo
nd poor
aryrose sazuwa
rorje
[Janat umubinde
[Veronica arullo

117



27N

ASPA 12023

SAFE

ourse
Implementing SAFE
pediatric anesthesia
course all over the world

Fellowship

Development of new
pediatric anesthesia
fellowship program in
Bosnia and Herzegovina

Textbook

Case-based pediatric
anesthesia textbook
authored by committee
members

PEACH

Epidemiologic study to
learn the incidence of
critical adverse events in
pediatric anesthesia

Ongoing Committee Projects

Webinars

Working together with
ASPA providing
educational resorces

Cancer Care

Anesthesia is important
in pediatric oncology
care

SAFE Pedjatric Course

WFSA, AAGBI, SAFE steering committee

3 days course

Interactive course, few didactic lectures
Education materials (manuals, video, tests..)
SAFE for GBI version (for developed countries)

train the trainer course— trainees to be a tutor

a4y Ml Ak s siomt | Srindes)
eiare - (8 i

kot sessions

SAFE pediatic anesthesia & ToT course

in Cambodia

P D —— ) )

Nov. 18-20, 2022

Capital : Phnom Penh
Population : 15M

Life expectancy: 67y

<5y mortality rate: 25.68

Anesthesia workforce data

Anaesthesia Workforce Data
« PAP Density: 2.89
« Population: 15,578,000
« Physicians: 2,440
« Physician anaesthesia providers: 450
* Surgeons: No data
« Nurse anaesthesia providers: 100
« Other anaesthesia providers: 0
« No. of physician providers that have an anaesthetic qualification: 150

« Minimum duration of training (years) for physician anaesthesia providers: 3

Typical duration of training (years) for nurse anaesthesia providers: 2

+ Typical duration of training (years) for non physician / non-nurse
anaesthesia providers: 0

Faculties SAFE pediatric course Train the Trainer
Faculty leaders 2 days course 1 day course
> Lowri Bowen (UK, SAFE steering committee)
* 5lectures, 19 modules + 10new trainers

> Nori Kuratani (Japan, WFSA pediatric chair)
> Tep Sokha (Cambodia, SCARMU)
UK:4, Japan:4, Cambodia:5

26 local providers trained

@ WFSA  |SAFE

L7 Association
5 of Anaesthetists

Ongoing Committee Projects

SAFE

Course
Implementing SAFE
pediatric anesthesia
course all over the world

Fellowship

Development of new
pediatric anesthesia
fellowship program in
Bosnia and Herzegovina

Textbook

Case-based pediatric
anesthesia textbook
authored by committee
members

PEACH

Epidemiologic study to
learn the incidence of
critical adverse events in

Webinars

Working together with
ASPA providing
educational resorces

Cancer Care

Anesthesia is important
in pediatric oncology
care

pediatric anesthesia

(&

GERMANY

SWITzELaND

Pediatric Anesthesia fellowship program
at Bosnia and Herzegovina

P — ) P

ALy

\

C2ECH
REPUBLIC
SLovaKA
AUSTRIA
HUNGARY
SLOVENIA

. ROMANIA
CROATI 0SIA
)

HERZEGOVINA .,

SARAJEVD™®

Ko
WO S0 B

MACEDONIA
ALBANIA

o

Encyelopmca rtammic, | )

Capital : Saraevo
Population : 3.8M

Life expectancy: 77y
<5y mortality rate: 5.86]

Anesthesia workforce data

PAP Density: 6.04

Population: 3,810,000

Physicians: 6,224
+ Physician anaesthesia providers: 230

« Surgeons: 275

+ Nurse anaesthesia providers: 0

+ Other anaesthesia providers: 0

« No. of physician providers that have an anaesthetic qualification: 195
 Minimum duration of training (years) for physician anaesthesia providers: 5
+ Typical duration of training (years) for nurse anaesthesia providers: 0

+ Typical duration of training (years) for non physician / non-nurse
anaesthesia providers: 0

aspa2023.org
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@ Requested by Dr. Adisa Sabanovic Adilovic, B&H society TOWHOME T MaY conceny
® Draft program developed and discussed in pediatric
committee
® Approved and endorsed by e g,
» Medical chember Zenica-Doboj Canton 95 2020ty of 2 oy """"mww...,-..mmnmu,

» Cantonal Hospital Zenica Mhh"’”“"“"”mmw,' .,
> Association of anesthesiologists of the Federation Skt s o g
of BIH [ -

» Faculty of Medicine Zenica
» Ministry of Health Zenica-Doboj Canton
Waiting for WFSA approval

Tt oy e, 2037

.

.

.

Program overview

Practice

3 month

Zenica hospital

Dr. Adisa Sabanovi¢
Adilovi¢

To accuire competency

Lectures

Didatic lectures
Case-conference

Online by committee

members
To learn theoretical
background

Evaluation

+ Formative and summative

evaluation

Site visit at Cantonal Hospital, Zenica, B&H

to view the actual education settings and conduct interviews with staffs, surgeons, directors,
and fellow candidates.

(Oct. 18, 2022)

Ongoing Committee Projects

SAFE

Course
Implementing SAFE
pediatric anesthesia
course all over the world

Fellowship

Development of new
pediatric anesthesia
fellowship program in
Bosnia and Herzegovina

Textbook

Case-based pediatric
anesthesia textbook
authored by committee
members

PEACH

Epidemiologic study to
learn the incidence of
critical adverse events in
pediatric anesthesia

Webinars

Working together with
ASPA providing
educational resorces

Cancer Care

Anesthesia is important
in pediatric oncology
care

— .
9
Living Donor Liver Transplant
— for Failed Kasai Operation
Case-based Textbook L )
in Pediatric Anesthesia ET—
A2 yearokd, 126 kg oy s cheded
for 8 Iing dorr e tranepont o
Crlsatecrnoss.
@ Authored by committee members and colleagues Wstory
oy i s e
@ Focus on important cases (>40 topics) with an s of sow H
easy-to-read format St o on, s .
Repeted chongts |

Baseline Laboratory Data

Sections: Case presentation, disease

" 5 L0/, P73, 000/ microter, AS- i i
, anestnesia consiaeration TITUA, ALTA21U1L, mmw";u
AB330, N0, APT2S enc ks
@ Encourages individual perioperative management [inwoducton | g n et -
plans Indatonsfor ver Trnapons- oy e
0 e e oton s

Includes do's and don'ts, controversial areas (Pros ottt

and Cons), and author's anesthesia recipe

+ Cangenital metabolc isordes,
incudig ureacye disorders and

than i aduts, and the indiatons lsm, are also Indicated. In these
vy g lsstllawide  cases, management of metabolkc

Ongoing Committee Projects

SAFE

Course
Implementing SAFE
pediatric anesthesia
course all over the world

Fellowship

Development of new
pediatric anesthesia
fellowship program in
Bosnia and Herzegovina

Textbook

Case-based pediatric
anesthesia textbook
authored by committee
members

PEACH

Epidemiologic study to
learn the incidence of
critical adverse events in
pediatric anesthesia

Webinars

Working together with
ASPA providing
educational resorces

Cancer Care

Anesthesia is important
in pediatric oncology
care

PEACH in Asia study

Design
» multinational, multicenter, prospective, observational study

Outcome measures

» Primary: Incidence of severe critical events
@ laryngospasm, @ bronchospasm, @ pulmonary aspiration, @ drug error,

® anaphylaxis, @ cardiovascular instability, @ neurological damage,
® peri-anesthetic cardiac arrest, @ post-anesthetic stridor

[Time Frame: Children will be followed for the duration of their anesthesia procedure
and up to 60 minutes afterwards]

» Secondary:

I. Risk factors for the occurrence of severe critical events

2. Consequences of the critical events: irreversible damage, in-hospital mortality
[Time Frame: in-hospital and up to 30 days]

aspa2023.org

Ongoing Committee Projects

SAFE

ourse
Implementing SAFE
pediatric anesthesia
course all over the world

Fellowship

Development of new
pediatric anesthesia
fellowship program in
Bosnia and Herzegovina

Textbook

Case-based pediatric
anesthesia textbook
authored by committee
members

PEACH

Epidemiologic study to
learn the incidence of
critical adverse events in
pediatric anesthesia

Webinars

Working together with
ASPA providing
educational resorces

Cancer Care

Anesthesia is important
in pediatric oncology
care
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monthly ASPA FLEX webinar series, supported by WFSA committee project funding

) Pedlatric Committee Webinar:
,guﬁ.':m:ﬁ?m o "Anesthesia and Oncology Care in

59%%[5{&93@ Consideration for Pediatric
Oncology Patients: case presentation

e
/ ﬁ/:\\\ 2023 ANNUAL THEME: > "lterative Anesthesia," by A Lucas Optiz

//
77 anmesTHESIA  (Franc)
\

//(

e, o

\ k\\\&/ °CANCER ;ARE » "Pain Management for Pediatric Oncology
i M #0ncoAnaesthesia Patients"

Fluid Therapy . ° ] =

21 it

v

"Procedural Sedation for imaging and
radiation therapy”

SN
Satellite program of JSPA2023 » €

Conclusions

Unmet need

is common for safe pediatric anesthesia

Education

is key to change

Work together

to implement safe pediatric anesthesia all over the world

120 aspa2023.org
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Patcharee Sriswasdi: Activities and Accomplishments of the WFSA BARTC Pediatric Fellowship Program

Activities and Accomplishments of the WFSA BARTC Pediatric
Fellowship Program

Patcharee Sriswasdi

Department of Anesthesiology, Critical Care and Pain Medicine, Boston Children’s Hospital, USA

A

PX: TP Yoy X I——

A S e —
Society for Pediatric Anesthesia ol ©uesonrss
il

3§\

education » rescarch « patient safety

WFSA-
BARTC
Pediatric

BARTC

Bangkok Anesthesia Regional

TRAINING CENTER

A

PX: TP Yoy X I——

BARTC

Bangkok Anesthesia Regional

TRAINING CENTER

* Professor Thara Tritrakarn

* Founded in 1996

* World Federation of Societies of
Anesthesiologists (WFSA) and the

Royal College of Anesthesiologists
of Thailand (RCAT).

D Suwsomsian
* Departments of Anesthesiology of 3
Teaching Hospitals
* A Pediatric Center Hospital

* 2 Provincial General Hospitals (Cholburi
Hospital and Rajchaburi Hospital)

* 1 year training for fellows

* Our goal is to promote safe anesthesia for
patients in developing countries in Asia.

* Our strategy is to train future trainers to
form a critical mass and enable them to
teach junior colleagues and students in
their own countries.

A RCAT
JX] TN H— / President  § ﬁ S
Chulalongkorn Hospital Queen Sirikit National
Institute of Child Health
Neurological Institute Bangkok Anesthesia Regional Siriraj
of Thailand Hospital
\ TRAINING CENTER '
ittees |

Khon kaen e )
Hospital* Ramathibodi Hospital

N

Cholburi Hospital*
Rajchaburi Hospital*

Gloden Jubilee Medical Center

'S

A
ASPA 12023 sictrrinsmsonsn

B Suvsonman
as)

Laos
(18)

BARTC

Bangkok Anesthesia Regional

TRAINING CENTER
o e
(6)

Mongolia

(29) ik
iM

A

SPA 12023 e ﬁ Sunsonn

) >

WFSA-BARTC Pediatric Fellowship Program J

Collaboration
between 4
institutions in
Bangkok

Chulalongkorn
Hospital

National
Institute of

‘ Queen Sirikit ‘
Child Health

Siriraj Ramathibodi

Hospital

Hospital

aspa2023.org
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{WFSA—BARTC Pediatric Fellowship Program J

* 1 year fellowship in pediatric anesthesia

+ 1 fellow per year (12 months from January to December)

* Announce on https://www.wfsa-bartc.org in July — August
* Interview in September using Zoom

* Announce the result by the end of September

121
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(WFSA-BARTC Pediatric Fellowship Program ’

Applicant requirement

* He/she works in a Government hospital and will return to this
institution work after the training. (with letter recommendation from
the Head of Department where he/she works)

* Recommendation from the Society of Anesthesia in his/her country.
* Work as an anesthesiologist for at least 3 years

A

ASPA 12023 ot

(WFSA-BARTC Pediatric Fellowship Program ’

Applicant requirement

in the past.

* The number of pediatric cases in the institute that he/she works per year
« List of the surgical services for pediatric patients in your institution.

* The total number of pediatric cases that he/she has anesthetized per year

B S

A

A

”% Smsora
as

L o N p
. e ot 315 g K oA T —
A 12023 aly ©unsotsiny ASPA2023
ini i Procedures Cases | S | U [RA| 05
| ) Minimal case requirement 100 cases
ntiate Month Rotaton Tope discusson P & s 18 el e
Agegrom G BT | s | cu [Raos e
ST Ty B Gy | P, o T e Thiisn e o o
e s, s CT, MRI, bone tca, cat o, NEONATE 10 Supragotc airvay device 1 s s |s| s
phamacology,moniorin. —
peychology & Y INFANT Undermask (General anesthesia) 10 3 3 |ia | -9
_— S Rama | 16 July 15 August 2021 | PasilEENT/ | Anesthsiafor ENT: ronchoscopy. T
Siimj | 14 by 2021 | Urology TR, emergncedelum, sivay Ho s Sy i ze>1-6 year S ottt 3 s |2 27| 2
bstucton,laygospasn,layngeal Gl At ohy e
cdema Arerial ing inserion 4 [HEEEE
Siimy | 15 Februry 15 Mareh | NewoENT | Ancsles for nuro-surgery Queen S| 16 Augast 15 ORGOEENT | Ancsiesa Typeof patents
021 ciotomy, mylomeningocele, sine September 2021 Jimb defomnity conscton e Centraline inserion 4 R
= Queen Sk | 16 Sepember-13 Gonl Typothermia , maf y pa Caudal ook Epdural bock!
il TS A . T s Tower ol o Queen STk | 16 September a0 ot malgnant . R
O TR s | s T bl October 2021 yperthermia, muscular dystrophy, ‘Ancsthesa for utsde OR is Neuraxial block
dosopic surgery,thorco pe
b R (mohtimodal analgesia) Type of surgery Perpheral nerve blockadelPenle/
Cola | 16 Api 2021 Guide OR - . T 0 5 N N
" e o prematriy,arabismus & st | Queen Sk | 1631 Ociober 2021 | NewroiOutside fucose, i, Y Al
or clesrolyte management Anesthesia for Neuro 5
ek b - . Acute pain 10 HEEEE
Chla [ 131 My 2021 PlEENT | Ao o o e S 118 November 3| GEN Traminaion Ancsthosa for EYE-ENT T ; — -
fanagement o ifcult ainvay o
Tl sugery 16 November 2021 - 10 Elecive n 4 insttes Aveth for Plastic & mavloacal | 10 [ cup
v 3 T 20T Ga) 5 T January 2022 Anesthsia for orthopedics 5 o PALS shop
"IN IR w0 o - - i
b 14 Jamary 2022 Pl o Grataion e o AR T s s Tz lzl 2

e

ASPA 12023 ot

(WFSA-BARTC Pediatric Fellowship Program ’

* Started in January 2021: 1 Fellow from Nepal

* Stopped in January 2022 due to COVID

* July 2022- June 2023: 1 Fellow from Bhutan
(Funding from Bhutan government)

* Restart in January 2023: 1 Fellow from Mongolia

A

ASPA 12023 ot

A

ASPA 12023 ot

Our current fellow

P

122
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countries in Asia.

Our first graduated fellow

First trained pediatric anesthesiologist in Nepal

* Our goal is to promote safe anesthesia for patients in developing

B S

aspa2023.org
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Erlinda C. Oracion: Improving Patient Safety Through the WFSA

Improving Patient Safety Through the WFSA

Erlinda C. Oracion

WEFSA Safety & Quality Of Practice Committee, Philippines

ROADMAP

* Introduction

* Education & Training
* Advocacy

* Safety

* Global Voice

* Summary

Uniting and empowering anaesthesiologists
around the world to improve patient care.

“The last three years have been tough for
anaesthesiologists around the world but 2022 felt
like a turning point. Slowly but surely, we are
regaining the momentum we lost during the
pandemic.”

WEFSA (WORLD FEDERATION OF SOCIETIES OF
ANAESTHESIOLOGISTS)

Wayne Morriss, WFSA President

* Global anaesthesia family
* Global advocacy
* Continuing medical education

* Capacity building & training

IMPROVING PATIENT SAFETY
THROUGH EDUCATION & TRAINING

SAFE (Safer Anaesthesia from Education)

* SAFE courses
= Training of trainers
* SAFE Online
= SAFE Paediatric Anaesthesia

* Safe Paediatric Anaesthesia - Cleft

aspa2023.org
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SAFE (Safer Anaesthesia from Education)

“The WFSA is unique in terms of its positioning,
global membership and reach.There are no other
o By organizations in the perioperative space quite like
RO el e hardtlon simulations it,and our role.... on the international stage is a
= Resuscitation for OB, Pedia, Trauma power'ful one.”

= Pre- and post-operative care

« VAST (Vital Anaesthesia Simulation Training)

Kristine Stave, Chief Executive Officer

ADVOCACY
“A concern of the WFSA in the early 1960's was anaesthesia
workforce capacity building at the international level, in line with its
objective of ‘providing better anaesthesia for all the peoples of the

* Engagement with decision makers

world”
* Advance availability, safety, and quality of anaesthesia and perioperative services In retrospect, it was the beginning of global anaesthesia, meaning
worldwide that before globalization became a thing, there was a WFSA

: : o . ; ] worldwide concept of anaesthesia.”
* Amplify the voices of anaesthesiologists at the local, regional, and international levels P

* Relationships Dr. Bisola Onajin-Obembe, President of G4 Alliance’s Permanent Council

= WHO (World Health Organization) 2022 WFSA Board Member
= UN ECOSOC (United Nations Economic and Social Council)

GUIDING PILLARS SAFETY

I. UNITY * WHO-WEFSA International Standards for a Safe Practice of Anesthesia

* Minimum Capnometer Specifications 202

2. ACCESS * Consensus St on Envir lly- Sustainable A hesi

3. SAFETY

SAFETY & QUALITY OF PRACTICE COMMITTEE WORLD PATIENT SAFETY DAY
September 17

* To promote the highest standards of safety and quality in anaesthesiology internationally * Advocate for improved global patient safety standards and practices

* Seek new methods to implement safe practices throughout the world * 2022 - Medication Without Harm

* Provide the necessary educational and human resources needed in the provision of
access to safe anesthesia for essential surgery

* Deliver safe anesthesia care as a basic human right

* Collaborate with other WFSA committees incorporating patient safety and quality
improvement in their plans and activities

124 aspa2023.org
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Erlinda C. Oracion: Improving Patient Safety Through the WFSA

WORLD ANAESTHESIA DAY SUMMARY

October 16

* Celebrate the profession * WEFSA's strength — Member Societies
* Unified global voice to advocate for safety in anaesthesia

* Expertise and knowledge drawn together

* WAD2022 * Diversity and global reach of members

* Reduction of medication errors * Unique organization

* Improving patient safety practices * Promoting safe anesthesia and perioperative care on a global scale

* WFSA Programmes

aspa2023.org 125
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lan Yuan: EEG Guided Anesthesia in Young Children

EEG Guided Anesthesia in Young Children (Virtual)

lan Yuan

Anesthesiology and Critical Care Medicine, Children's Hospital of Philadelphia, University of Pennsylvania, USA

We are #1

<
NEW YORK

aspa2023.org 127
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CHOP Childrens Hospital of PHiladelphia

33k cases / year

75 Pediatric Anesthesiologist (9 Cardiac)

@) ’
oO &
30 Nurse Anesthetists
11 Fellows

10 Residents

A. Increase the Sevoflurane

o‘ @ B. Bolus Propofol
% %@ C. Muscle relaxant

D. EEG

CORTICAL=
Conscious processes

Explicit memory

>Cardio-vascular
»Skin conductance
»Surgical pleth
index
»Analgesia-
nociception index

Constant |, Sabourdin N. Pediatrc anesthesia. 2015

y Prevention of
M intra-operative
awareness

EEG
Monitoring

To enable use of
[ less anaesthetic

to awakening

*" Prevention of
(possible) side
u effects of

ha 2Naesthetic agents

Chan MT, A&A 2020

N=140

Cheung YM. BMC Anesthesiology 2018

128
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lan Yuan: EEG Guided Anesthesia in Young Children

Young children sensitive to effects of excess
anesthesia (hypotension)

Proprietary EEG indices (eg. BIS, PSI) not
reliable

How to use EEG to guide anesthesia in
young children

EEG guided anesthetic in young children

EEG waveforms and processed EEG parameters

EEG changes with anesthetic and age

2 cases studies

RAW EEG
} EMG %
52 i ]- Index (PSI)
¥ Suppression %
Artifact % { ¥ Spectral Edge Freq(SEF)

Density Spectral
Array(DSA)

Yuan |. Anes Clinics 2020

EEG changes with sleep

P

Abhang PA. Current Journal of Applied Science & Technology. 2015

EEG changes with Anesthesia

Awake with Eyes Open: Beta and Gamma Oscillations

Paradoxical Excitation: Beta Oscillations.

MWWWWWW«MW

Sedative State: Alpha and Beta Oscillations

WA At T, Amplitud

ol AN g

Depth of
sedation/
anesthesia

Surgical Level: Slow and Alpha Oscillations

Amplitude

Induction:

WMWAmplitude
l Unconsciousness: Burst Suppression

Frequency

Purdon PL Anesthesiology 2015

EEG frequency decomposition

Purdon et al. Anesthesiology 2015

\1L '“M«u “ml\i‘,_'g /\/\ N
L% [TNT— i i

R

Amplitude

Awake with n i TtV Beta
mental activity 14-30 Hz
Awake and vl\f\/v»Jv\AA/‘"/\f\/\/V\/\/\/\/‘A’\n’\/\ Alpha
resting 8-13Hz
. Theta
Ampiitudet Sleeping WM/WMM 47Hz
Delta
Deep sleep M\/ e
Frequency Amplitude 1 ¢ 8
| —
1sec
EEG power

Frequency
=
B=
=
==
20
spectrum

uJ e

Purdon et al. 2015

aspa2023.org
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Delta Theta:

Alpha

Spectral Edge Frequency (SEF)

Median frequency Spectral Edge Frequency (SEF95)

. Beta

Frequency where
majority (95%) of
power lies below it.

Power

SEF95 = 18hz

SEF targets (> 3-6mo)

Anesthetic state Clinical endpoint  |SEF targets (hz)
Conscious Emergence >20
Light anesthesia Sedation 15-20
Surgical anesthesia | Surgical maintenance 10-15
Deep anesthesia | Incision/Laryngoscopy 6-9
Burst suppression <5

Yuan I. Anes. Clinics 2020

DSA (Density Spectral Array)

8-12Hz

| —

EEG changes over time.

Purdon et al. Anesthesiology 2015

RAW EEG

Spectral Edge Freq(SEF)

Density Spectral
Array(DSA)

Yuan |. Anes Clinics 2020

EEG guided anesthetic in young children

EEG waveforms and processed EEG parameters

EEG changes with anesthetic and age

Propofol: Delta (1-4hz) & Alpha (8-13hz)

Maintenance  100mcg/kg/min
5 ; '
minute 55 (Right after propofol bolus)
0
1,
5 W

minute24  (propofol infusion maintenance)

Delta:
1-4Hz

Time (minutes)
200mg propofolbolus

Purdon et al. Anesthesiology 2015

Burst Suppression No-Burst Suppresion
e i

(@B)

108

Power

Too much propofol...

minute 11,5

minute 17

ST NAPATES

0 1Y 2 Delta: < 4hz
11 . R
Time (minutes)
100,50,and50mg Purdon et al. Anesthesiology 2015
propofol boluses Yuan |. A&A. 2020. Purdon etal. iology 2015

Volatile anesthetics: Delta (<4 hz), Theta (4-7hz), Alpha (8-13hz)

Alpha: 8-12hz

Power (dB)

reduendy (Hertz)
=

Theta: 4-7hz

o o

130
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Dexmedetomidine: Delta (1-4hz) and Alpha (10-15hz)
o ol

— Spnde Spinde

0.65 pg/kg/hr

VIR ekt
! 1y v |
[ .L |
\ e ke bl
L 50 0 n 80 %0
5
20
EW
Lug/kglhr 35
g
¢
g
4
g
10 2 > 30 4“0 50 60 ] 80 2
Purdon et al. Anesthesiology 2015 ‘Time (minutes)

Ketamine: Beta (14-30hz) & Gamma (> 30hz)

X

[x (Glu) SABA’ Cortex
Interneuron 00
A
: Limbic
GABA System
(Gv) © ©50<000
T4
(mmoo;{o-(ooo
( Hippo-
[ Ketamine Sy campus

Purdon et al. Anesthesiology 2015
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lan Yuan: EEG Guided Anesthesia in Young Children

Opioids effect on EEG

NANANVHIAIAAA A il Baselline, awake
WMNV-NWAW 1min,, 37.5 ug

NSNS NN 35 min, 65519

1 .
Q 50 uv <5 sufentanil

Scott JC. Anesthesiology 1991

Minute 2

Minute 5

Infants have different EEG

lmonth e N N,
1 year AW W ANTVAV W4
3years WA M A~

6 years \;\MWMJ\«NWWV»
2years UMW AL SN
Adult Pt SV e

Constant | Pediatric Anesthesia. 2012

RAW|

4 day old CDH repair 20 mo old urology surgery

aspa2023.org
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T o AT BIS unreliable in < 6-12mo
100
* 51 children i SEF???
* 1-6mo T r T
* 6-12mo 60 sl -
[2] i H S
* 1-2y0 & | SIS &0 x\\\\\\\\\\\\\\\
404 7 T : o~ (BIS/PSI)
W= 1Y T
* BIS at Sevo 201, - i
* 0.75 MAC + Age
. 0 . 0 6mo 12mo
1 MAC 075 1 125 075 1 125 075 1 125
1.25 MAC 1-6month/s  6-12 months 1-2yearls )
(N=18) (N=17) (N=16)
Neuroscience Letters
Neonatal electroencephalography shows low sensitivity to anesthesia
; ‘ SEF 95 SEF unreliable in < 3-6 mo -
* 62 chdren 20 SEF m
* <1mo
* 1-2mo 15 INDEX o
+ 3:5mo 1™, sawE G
6-24mo (BIS/PSI)
* 6mo-2yo 10 Xx
3-5mo
<3mo
* SEF at Sevo % 5 ol Age
* 0.5% 0 6mo 12mo
* 1% 0 ! ! } -
* 1.5% $0.5 S1 815 82
.« 2% RDOM_20M3_50 M6_Y2 ‘ A
Isoelectric EEG = Deep anesthesia
RAW EE = — o —
DSA%
SEF A\\\_________________ =
INDEX
(BIS/PS) AN .-
Age
0 6mo 12mo
::::::r::s‘..mll
Tsuchida, T, J
Clinical
Neurophysiology
Isoelectric EEG bad? EEG monitoring in children
- » ; EEG waveforms and processed EEG parameters
A d u |t$ Postop delirium, cognitive decline, and
increased morbidity.
EEG changes with anesthetic and age
. 32% children < 3y; 60% of infants < 3mo.
Children Higher eSevo, propofol bolus, hypotension, di
and lower PedsQL. Cases studies
Unnecessar In most situations.
Fritz, A&A 2016; Saczynski, NEJM 2012; Marcantonio, NEJM 2017
Seltzer, JTCVS 2016; Yuan, A&A 2020; Yuan, Anesthesiology 2022
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lan Yuan: EEG Guided Anesthesia in Young Children

Case#t1: 2mo old

Sevo induction

PEDIATRICD (& & 50 @ ¢) 827

Yuan I. Anes. Clinics. 2020

Extubation

AN far e

Case#fl: 2mo

i T N oA W

AP PNNAANN N NN

N P e NN N o P

A

g e

S~

EtSevo 1.5% EtSevo 1.2%
Yuan 1. Anes. Clinics. 2020

Case 1 summary

SEF @ A\ 3

INDEX
(BIS/PSI) g

AN\

Age
0 3mo 6mo 12mo
Yuan |. Anes. Clinics. 2020 2mo term Infant
& .
0 Propofol dosing tabl
SedLine
Age group 0-1mo 1-3mo 3-6mo [6-12mo\ 1-3yrs 3-12yrs
Propofol bolus (mg/kg) 35 3 3 3 2:5
Case##2: 10mo TIVA
Propofol 0-15 min (ug/kg/min) 183 200 200 217 250
. Propofol 16-30 min 167 183 192 200 217
TlVA Wlth pr0p0f0| Propofol 30-60 min 150 167 175 192 183
and remifentanil Propofol 60-120 min 133 158 167 183 167
Propofol 120-180 min 117 150 158 175 150
Propofol 180-300 min 100 133 150 167 142
Yuan |. Anes. Clinics. 2020
Steur RJ. Ped Anes 2004
Yuan I. Anes. Clinics. 2020 Morsb ), ed Aes 2019 Propofol Ce 3 pg/ml

Eleveld DJ. Br ) Anaes 2018

aspa2023.org

133



A

ASPA 72023

Lisad

Recommended SEF ranges (> 3-6mo)

Clinical endpoint SEF range (hz) Case#2: 10mo TIVA
Emergence >20
Sedation 15-20 Intubation
Surgical maintenance 10-15
Incision/Laryngoscopy 6-9
Burst Suppression <5

Yuan 1. Anes. Clinics 2020

Maintenance Emergence Extubation

Case#2: 10mo TIVA

A e 16.0
.. Maintenance
Incision -> H

Maintenance

| bbb 16,1

Case 2 summary

2:1
Case#2: 10mo TIVA SEF SN — —
PACU
1’;35;(5') \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@_
Age
0 3mo 6mo 12mo

10 mo infant
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Thoughts on Leadership Professional Development and Career
Success: Building the Future of Pediatric Anesthesiology Thoughts
on Leadership

Randall Flick

Mayo Clinic Children's Center, USA

Leadership

AS PHYSICIANS
YOU ARE ALL
LEADERS

YOUR.. pROFESSIONAL
SUCCESS DEPENDS ON THE
CAPACITY TO LEAD.

TODAY...IWILL TOUCH ON A
FEW LESSONS | HAVE LEARNED
OVER A LONG CAREER.

WHAT DO YOU WANT WHAT DO | WANT TO
.ge=y 10 BE WHEN YOU BE MOST PROUD OF
l u ' GROW UP? WHEN | RETIRE?

peze . o » g As you progress in your career
Most of us begin as clinicians ; the);)ersppegtive cha¥lges
not planning or aspiring to .

leadership.

Perspectives and careers
change over time.

Forward looking...when | grow
up perspective

Backward looking...when |

.Penodlc reassessment he

(. |
ucation * esearch » patint safety

Pediatric Anesthesia Artcl of the Day.

DELEGATION IS NOT
ABOUT YOU....ITIS
INTENDED TO BUILD
THEM.

“THEM” IS YOUR TEAM
AND AMONG THEM IS
YOUR SUCCESSOR

&M

136 aspa2023.org
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Randall Flick: Thoughts on Leadership Professional Development and Career Success: Building the Future of Pediatric Anesthesiology Thoughts on Leadership

Rarely, if ever, do we ever do anything
without help.

WE ...NOT|
MAYO CLINIC CULTURE

There is always someone else who deserves
credit

GIVE CReDIT EXPLICITLY

and organization — in other wo
'team-work." 1916

TEAMS AND PROCESSES

A culture of “We”

DON'T JUST BE PROBLEM
SOLVER (MANAGER)...

...BEAPROCESS BUILDER

Success of an organization is dependent on
processes not on individual people...

...but on people (leaders) who build
processes using teams of people.

Managers fix problems...often with a
hammer

Leaders address challenges not with a
ammer... butwithateam

e
"If the only tool you have is a hammer, it
is tempting to treat everything as if it were
a nail.” Abraham Masiow 1966

RULES TO LIVE (LEAD) BY

Transparency
Equity
Inclusion
Process

THE PEOPLE ON YOUR TEAM
ARE....PEOPLE.

PEOPLE WHO HAVE HOPES
DREAMS FEELINGS STRENGTHS
WEAKNESSES...

LEADERSHIP

o SELF-
%gépmN

JUST LIKE YOU AND |

The Concept of Self- Betrayal and Self-Deception

‘AS FAR AS | AM
CONCERNED THE PROBLEM
IS ME..."

Seeing problems in others is easy.

Seeing the role we play in those problems is
much harder...

...and much more important!

The Outward Mindset

THE ANSWER IS
ALWAYS.....YES!

This is advice that was given to
me early in my career, | gave to
my division members and have
carried forward in my career.

LEADERSHIP IS NOT ABOUT BEING
RIGHT OR KNOWING MORE...

...The need add value

Resist the need to add value to every
conversation

Adding value is another way of
showing how much you know.
John, | am thinking of getting an Good leaders are not necessarily the

MBA... smartest people in the room.
John Noseworthy 2014

~ More valual
B and

BEING RIGHT DOES MATTER

KNOWING THINGS ALSO
MATTERS

BUT...YOU CANNOT KNOW
MORE THAN ALL THE PEOPLE
WHO YOU CHOSE TO HAVE ON
THE TEAM.
If Do IISten’ — REMEMBER THEY ARE JUST
...your team will teach you what you LIKE YOU. THEY WANT TO HAVE
need to know and often what you A CHANCE TO LET YOU AND THE
don't know you need to know TEAM KNOW HOW MUCH THEY |

—~——

aspa2023.org
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LISTEN!

MIKE HARPER 2015

Listening tells those eng}age_d that you want
to hear from them and their input is
important.

Take notes!

Taking notes sends a message that what is

gelng said is important enough to write
lown.

Taking notes also forces you o listen

The data are what they
are. Itis our job to
produce good science.

Let others opine and
criticize.
David Warner 2009

Dealing with Complaints/Concerns

WRITE A RESPONSE.

SEND IT TO YOURSELF.

LEAVE IT FOR A DAY OR TWO
DECIDE WHETHER TO SEND, EDIT
OR DISCARD

Randy; you don’t need to respond
to every concern or complaint.
File it. Ignore it...if its serious
they will send another note or
give you a call Jukka Rasanen
s

THIS TOO SHALL
PASS...AWAY

Whatever the urgent issue is
foday.

It is transient and will be
replaced by something else
tomorrow.

THE IMPORTANCE OF
TRUSTED CONFIDANTS

As leaders you need individuals
whom you trust enough to seek
advice before you introduce change.

If you are unsure or even if you are
sure, it is never a bad idea to seek
input from a trusted colleague

It (they) can keep you out of trouble.

ASSUME BENIGN
INTENT

Often we assume that the
behavior of others is
directed toward us
especially when it seems
negative

QUESTIONS
& ANSWERS
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How to Prepare for the Next Pandemic?

Nicola Disma

Research & Innovation Unit at Istituto Giannina Gaslini, Italy

Conflict of interests declaration

* No conflict of interests to declare

Avold te Three Cs @s=

There are certain places where COVID-19 spreads more easily:

® 1t

.

The risk s higher in places where
these factors overlap.

Even as restrictions are lifed, consider
where you are going and #StaySafe by
avoiding the Three Cs.

-

aspa2023.org

Avoid crowded  Mainfain ot
placesondiimit least Im
imein isonce
. enciosed  fromolhers  ventiafion
Confined and spaces
enclosed spaces If you are unwell, stay home unless you need fo seek urgent medical care.
with many people with poor
nearby ventiation

The background

« January 30, 2020, two Chinese tourists where tested positive in Rome
* Feb 20, 2020, 16 cases in Lombardy

The World Health Organization (WHO) declared the
novel coronavirus (COVID-19) outbreak a global pandemic

Then the “whole world gone crazy»

Karlsson J. SARS- airway reactivity in children: more of the same? Anaesthesia 2022

NS | CORONAVIRUS

e Home  Maps&Trends Testing Tracing  News&lnformation  COVID-19Basics  Videos&LiveEve

m US.Map A/ critical Trends

?ﬁ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins Un....

(©)

% Worldmap )

+

Al PROCEDURE

Maintenance Emergence

@ @
Keep honds
clean and

Weara mask

cover coughs  whe

and sneezes
dstonce

Transporting

P Infrastructure
Intubated Patients =

A
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PEDIATRIC AIRWAY M
MANAGEMENT
COMPLICATIONS DURING

P
THE cou:n'lg PA"DE"I: o« m.;;‘nm; Airway managed with tracheal tube
A el e s e e

:;VID-W COVID-19  Oddsratio :;VID-‘W COVID-19  Oddsratio :Z‘;VID-‘I'] COVID-19  Oddsratio
An International, Multicenter, 67 n=329 (95%C) 41 2 (95%C1) 2432 n=66 (95%Cl)
Observational Registry: The PAWS-
COVID-19 (Pediatric AirWay
complicationS COVID-19) Registry

3%0(5%) 80(24%)
2(<1%)
6(18%)
240%)
70%)

Aftermaths (very personal) Aftermaths (very personal)
* Stress test for NHSs * Stress test for NHSs

* Research & Innovation * Research & Innovation
* Long term consequences * Long term consequences

« URTI * URTI

Pandemics Aftermaths (very personal)

+ HIV/AIDS (2005-2012) | ¢  Stress test for NHSs
+ Death Toll: 36 million .
* FLU PANDEMIC (1968)
+ Death Toll: 1 million
* ASIAN FLU (1956-1958)
* Death Toll: 2 million ¢ Long erm consequences
* Polio (1950s)
* Death Toll: >100k
* SPANISH FLU (1918-1920)
* Death Toll: 100 millions

* Research & Innovation

* URTI

Dissemination of knowledge Pubmed search 20 Sept 2022

* Advanced informatics ) * ((wuhanl[All Fields] AND ("coronavirus"[MeSH Terms] OR "coronavirus"[All

+ Rapid publishing o Fields])) AND 2019/12[PDAT] : 2030[PDAT]) OR 2019-nCoV[All Fields] OR
A 2019nCoV[All Fields] OR COVID-19][All Fields] OR SARS-CoV-2[All Fields]

* Social media

* Data repositories
* ((wuhanl[All Fields] AND ("coronavirus"[MeSH Terms] AND "coronavirus"[All
Fields])) AND 2019/12[PDAT] : 2030[PDAT]) OR 2019-nCoV/[All Fields] OR

2019nCoV[All Fields] OR COVID-19[All Fields] OR SARS-CoV-2[All Fields] AND
children

aspa2023.org
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Nicola Disma: How to Prepare for the Next Pandemic?

Scientific quality of COVID-19 and SARS CoV-2

publications in the highest impact medical
Jou rals _durlng the ear‘y phase of the PLOS O N E How do different Covid-19 vaccines work? m
pandemic: A case control study

. Davd Boger™® Viral RNA “Whole® Protein

vector (nucleic acid)

Table 3. Google Scholar citations of original articles published between March 12 and April 12, 2020.

sudydes Date Original articles citations Palue

Radoni COVID-19 (n=13) nonCOVID-19 (n =52)

oot April 25 33 (14-212) 2(1-3) <0.001

S 45 (30-244) 2(1-4) <0.001
65 (41-290) 2(1-4) <0001
88 (48-326) 2(1-5) <0001 e Reponee
123 (59-390) 25(1-5) <0001
139 (64-435) 3(1.3-6) <0001
149 (73-512) 3(13-7) <0001

1| =2 ATA A A A A A A

sy

Caesrie

Il publications

enioncross.sctonlsudy

Innovation ' Aftermaths (very personal)

* Pre-anaesthesia evaluation F « Stress test for NHSs
* Telemedicine

* Apps

« Videoconferences * Research & Innovation

* Faster discharge

* Treatment at home 2 ] g term consequences

* URTI

Systematic Review
Interventions to Ameliorate the Psychosocial Effects of the
COVID-19 Pandemic on Children—A Systematic Review

Katharina Boldt 2, Michaela Coenen (%, Ani Movsisyan (7, Stephan Voss "2, Eva Rehfuess %,
Angela M. Kunzler **7, Klaus Lieb ** and Caroline Jung-Sievers 1"*

Exercise
Education
Socialization
Financial support programmes

Mitigate the impact of these crises on the mental health status of children

CENTRAL ILLUSTRATION: Development of PASC With Possible Causes and
How These can Be Classified Using CPET

MISC

Fatigoe yspoes, |

G pptaton,
et 09 =
Adults ‘. Children/adolescents|
19 asymptomatic 6% asymptomatic Mu |tisystem
99% symptomatic " 94% symptomatic
81% mild 99% mild i, <N .
inflarmmatory o e
Appears to be a lay show up weeks
10-61% post COVID-19 1-30% post COVID-19 syn drome rare condition in children after COVID-19 infection
condition condition
Low V0, V0T Lowbeeatiogesere ey VOAT
Low VO Desusstan Lowous
HohVENC, Vi gty te Hgheo o o
Pedosd ke s VONT HahPAst
GcheindendPHT Low e,
LowhCo Oponctonsbeeahing

Oysunctionsl brething Causes inflammation across Produces varying symptoms in

multiple organs, including: children, but they can include:

Heart Skin Fever Neck pain
Lungs Eyes Abdominal pain Rash

Kidneys  Gastrointestinal Vomiting  Bloodshot eyes
Brain Diarrhea  Feeling extra tired

Mancini, DM et al. | Am Coll Cardiol HF. 2021,9(12):927-937.

aspa2023.org 141



Paediatric infectious disease — “The perfect storm”

* COVID-19 variants, RSV, influenza A and B,
haemophilus influenzae, rhinovirus, and
pneumococcal variants, etc....

* Precautionary measures like
* rapid point of care testing
* appropriate methods for securing the airways
* techniques designed to limit the spread of disease

- History
-+ Comorbidities
+ Physial examination|

Reflections

Mild URTI Moderate URTI s . Wh_at is the r_elevance of _ during a
Gerruny nose,dy cough oy e infection rapidly evolving pandemic?

B i . How and where should be tested?
Infavour to proceed In favour o cancel - ) . How to rapidly , when scientific evidence

s it Sy is weak?

" Postpone untl Reomiimte
* ENT surgey infectious source: (e5. RSV infection, asthma, 6PD, 2weeks after
control) )

carntwheee e ok ey . What is the role of paediatric anaesthesia services in redefining

* Noninvasive airway management * Airway surgery 3

Proceed and consider (*): Postpone and T Individual risk-benefit atio
* Experienced nesthesiteam

weeks For symptomatic only:
+ W induction with propofol () plus:
* Avoid desfurane. * ifchidis ully vaccinated
* VA or propofal blus prior o airvay removal * Degree of surgical urgency
+ Lidocaine v.immediately prior to airway removal X I * Ifmajoror ENT surgery

Regli A, et al. Curr Opin Ana o <. frespkatory co-marbidites
2017

“Has the whole world gone crazy?”’

| can’t be worried about that.... anymore. Life goes on, man!”

Karisson /. S irway reactivity in children: more of the same? Anaesthesia 2022
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Time to Obtain Epidemiologic Data on Pediatric Anesthesia in Asia
Itself: Introduction of PEACH in Asia Study

Soichiro Obara

Tokyo Metropolitan Otsuka Hospital, Japan

. . . ‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia ‘
Learning Objectives
) " ) ! . Incidence of morbidity and mortality in pediatric anesthesia

1. Describe the rates of pediatric anesthesia related mortality and morbidity

serious adverse events) in developing and developed countries, although - . .

( o ) ) PIng P ¢ * Pediatric anesthesia-related mortality

those definitions varies among studies

NS in Rk .

2. Review a number of large national or international epidemiological studies ® | 0.01-0.05% in high-income countries

regarding the morbidity in children undergoing anesthesia and sedation ©® X 2-3 in developing countries

which have been conducted or trialed in Europe, North America, Latin
America, and Africa in recent years

. i 1 i -|
3. Discuss the need for data describing the morbidity and mortality throughout Pediatric anesthesia-related severe adverse events

Asia and the ongoing ASPA epidemiological research project, PEri Anesthetic ® 2-8 % in developed countries

morbidity in CHildren in Asia (PEACH in Asia) study the definitions of “severe adverse events” varies among studies

‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia | ‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia |

Previous studies related to severe critical events in pediatric anesthesia

Previous studies related to severe critical events in pediatric anesthesia
in developed countries outside Asia

in Asia
Philadelphia, Cincinnati, Perth, Australia Utrecht, Paris, France Pakistan Singapore - South Korea Japan
USA USA Netherlands
" 5 " " " N Study design Retrospective, Retrospective, ~ Prospective,  Retrospective, ~ Clinical audit,
Study design Retrospective, ~ Prospective, Prospective, Retrospective,  Prospective, = 5 A
: . . 3 single center single center 20 centers single center 739 centers
case-control, single center single center  single center  single center
Single center Study period 25 years 11 years 1year 6 years Syears
1992-2016, 2000-2010) 2003-2004) 2014-2019 1999-2003,
Study period 30 months 6 years 1year 6 years 30 months - ( ) ( ) ( ) ( ) ( )
(2010-2012) (2007-2012) (2007-2008)  (2007-2013) (2000-2002) Number of registered 48,828 75,331 25,098 53,541 342,840
Number of registered 55,070 19,059 9,297 35,190 24,165 cases
cases Severe critical events 0.08 334 1.88 0.55
o
Severe critical events 04 3.4 79 %l
1%] Respirat;w critical 0.027 233 032
1t
Respiratory critical 0.26 238 15.0 16 41 events ]
events [%] Cardiac arrest [%] 0.026 omsd_ 0.051 0.047 O&OSH ;_0,103,
Cardiac arrest [%] 0.033 (eageaiiac . egen. e on
arrest) institution type
‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia ] ‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia ‘
Incidence of severe critical events in paediatric anaesthesia . Incidence of severe critical events in paediatric anaesthesia .
(APRICOT): a prospective multicentre observational study in ‘ (APRICOT): a prospective multicentre observational study in ‘
261 hospitals in Europe 261 hospitals in Europe
Walid Habre, Nicola Disma, Katalin Virag, Karin Becke, Tom G Hansen, Martin Johr, Brigitte Leva, Neil S Morton, Petronella M Vermeulen, Lancet Respir Med 2017
Marzena Zieinska Kisztina Boda, Francis Veyckemans, for the APRICOT Group ofthe European Society of Anaesthesiology ClinicalTrial Network® pypit od 0fine -~
« Nocion- - : : : March 28,2017 . 28
Design: a prospective, international, multicenter, observational study ekt ogoanté Results: »
* Aims: SRS * Recruitment period: 10 months (Apr 2014 — Jan 2015) '/'
1.To establish the incidence of severe critical events in children undergoing anesthesia « No. of participating institutions: 261, across 33 European countries = -
2.To describe the differences in pediatric anesthesia practice + No. of anesthetics included: 31,127 -
3.To study the potential impact of this variability on the occurrence of severe critical [
events

+ Incidence of severe critical events: 5.2% (95%Cl 5.0-5.5)
@ laryngospasm, @ bronchospasm, @) pulmonary aspiration, @ drug error,

+ Incidence of respiratory critical events: 3.1% (95%Cl 2.9-3.3)
® anaphylaxis, ® cardiovascular instability, @ neurological damage,

* The experience of the anesthesiologist in charge reduced respiratory and cardiovascular
peri-anesthetic cardiac arrest, @ post-anesthetic stridor severe critical events

aspa2023.org
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‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia |

‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia |

Morbidity and mortality after anaesthesia in early life: results of the
European prospective multicentre observational study, neonate and
children audit of anaesthesia practice in Europe (NECTARINE)

Nicola Disma'*, Francis Veyckemans’, Katalin Virag’, Tom G. Hansen™", Karin Becke’,

Pierre Harlet’, Laszlo Vutskits®’, Suellen M. Walker', Jurgen C. de Graaff'!, Marzena Zielinska'?,
Dusica Simic*, Thomas Engelhardt'* and Walid Habre®’, for the NECTARINE Group of the
European Society of Anaesthesiology Clinical Trial Network' m

* Design: a prospective, international, multicenter, observational study
* Patients: Up to 60 weeks’ postmenstrual age undergoing anesthesia for surgical or
diagnostic procedures
* Aims:
1.To to identify thresholds of pre-determined physiological variables that triggered a
medical intervention

2.To evaluate morbidities, mortality at 30 and 90 days, or both, and associations with
critical events

Morbidity and mortality after anaesthesia in early life: results of the
European prospective multicentre observational study, neonate and
children audit of anaesthesia practice in Europe (NECTARINE)

-~ .
~
s, eyl
Results:
* Recruitment period: 11 months (Mar 2016 — Jan 2017)
* No. of participating institutions: 165, across 31 European countries

* No. of recruited neonates included: 5,609

+ Incidence of critical events: 35.2% of cases

- mainly hypotension (>30% decrease in BP) or reduced oxygenation (Sp0, <85%)

‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia |

‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia

Systematic Review / Meta-analysis

Global mortality of children after perioperative cardiac arrest: A systematic
review, meta-analysis, and meta-regression

Semagn Mekonnen Abate ™, Solomon Nega ", Bivash Basu ", Kidanemariam Tamrat*

* Department of Anesthesiology, College of Health Sciences and Medicin, Dilla Universiy, Ethiopia
® Department of Internal Medicine, College of Health Sciences and Medicine, Dilla Universiy, Ethiopia
< Department of Anesthesiology, College of Health Sciences and Medicine, Hawassa Univesity, Ethiopia

Annals of Medicine and Surgery 74 (2022) 103285

* 38 studies with 3.35 million participants were included

+ The global incidence of perioperative cardiac arrest: 0.254% (95% CI: 0.223-0.284)
+ The global incidence of perioperative mortality: 4.118% (95% CI: 3.568-4.668)

« Significant difference in anesthesia-related mortality between low middle
income countries and high income countries

You can’t manage
what you don’t measure

- Peter F. Drucker

‘ 1. Epidemiology of peri-anesthetic complications in pediatric anesthesia ‘

[2. PEACH in Asia study

Large multicenter collaborative projects regarding
pediatric peri-anesthetic adverse events

APRICOT
NECTARINE

AS@S

PEACH in Asia
study project

What is “PEACH in Asia study”?

Peri-Anesthetic morbidity in Children in Asia

(PEACH in Asia) study:

a prospective international multicenter observational study
on epidemiology of severe critical events in pediatric
anesthesia in Asia

procedure and up to 60 minutes afterwards

* Secondary:
1. Risk factors for the occurrence of severe critical events
2. Consequences of the critical events: irreversible damage, in-hospital mortality

Time Frame: in-hospital and up to 30 days

LAS
African 'Latin American
Surgical Outcomes Study Surgical Outcomes Study PEACH in Asia
ANZCA reporting system study project
2. PEACH in Asia study | [2. PEACH in Asia study e ——
ecive,emergency o
) - ) ) ) i
Design: multinational, multicenter, prospective, observational study Dataa cqui sition Alchildren from birth to 15
years
Outcome measures: * Each participating institutions collect data over a e __ |G
0 2 % ve-anesthesia | [Pre-anesthetic consultation | | s
« Primary: Incidence of severe critical events ﬁenod of two week including weekends and after-  |s | s
ours i
I bronch | aspiration, @ drug error, o . ’
Otaryngos " s yasp @ drug ! * The 2-week recruitment period will be chosen by Anesthesia || Anesthesia o J
olavi 1 . m . R, [0ay0 | |(induction & maintenance) | | acquisition2
® anaphylaxis, ® c ular instability, @ neurological damage, each institution *[7
peri-anesthetic cardiac arrest, @ post-anesthetic stridor * Participating institutions will be provided with data  ea— oo — o
collection sheets minutesatter | | during anesthesia and acquiston3
Time Frame:  Children will be followed for the duration of their anesthesia [procedure || post-anesthesia

* The data will be filled in the electronic case report
form (e-CRF)

From Day0to | | In-hospital mortality or at ;Dau
acquisitiond.

* e-CRF has already been created on the Ueharnda (| dchoge vt 30 days
internationally affiliated and safe cloud system, ket
UMIN-INDICE "

Completion of data
acquisition

Data collection flow ch

144
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[2. PEACH in Asia study

[2. PEACH in Asia study

Study population
Children from birth to 15 years

v admitted for an inpatient or outpatient procedure under general anesthesia with or
without regional analgesia

v admitted for a diagnostic procedure under general anesthesia (such as endoscopy,
radiology, bone marrow puncture, etc.)

v admitted out-of-hours for emergency procedures

Exclusion criteria:
» Children admitted directly from the ICUs to the ORs
» Anesthesia procedures in the NICU or the PICU

Sample size estimation

the European APRICOT

- mean 5.2% [95% confidence interval(Cl) 5.0-5.5]
In several Asian countries

- 3.3% in Singapore, 8.9% in India, and so on

\2

A minimum of 7,600 patients - a 95% Cl of 1.0%

(assuming that the incidence of severe critical events is 5.2%, (ie, 95% exact Cl is 4.7-5.7%) ,
or

Aminimum of 30,000 patients - a 95% Cl of 0.5%

[2. PEACH in Asia study

[2. PEACH in Asia study |

Publication policy

* After submitting grant proposal, recruitment of patients, data acquisition, cleaning and
analysis of the data obtained, authorship will be distributed according to differences in
investment.

* Each participating center including at least 5 patients can designate one collaborator that
will be mentioned in the publication. Furthermore, for each additional 50 patients
included, one more collaborator can be designated.

* These collaborators will be mentioned in the manuscript and will
be traceable via Pubmed.

* Also, on request, centers will be allowed to use their data. Proposals for secondary
analyses can be submitted to the Steering Committee that will need to approve those
analyses and that will revise all papers originating from final analysis prior to submission.

Current protocol issued on medRxiv

med RXlV BM) Yale

THE PREPRINT SERVER FOR HEALTH SCIENCES

https://www.medrxiv.org/content/10.1101/2022.11.13.22282262v3

PEACH in Asia: PEri-Anesthetic morbidity in CHildren in Asia: A prospective
multinational multicenter observational study to investigate epidemiology of
severe critical events in pediatric anesthesia in Asia

S
Soichiro Obara, £ Choon Looi Bong, & Norifumi Kuratani, & Zehra Serpil Ustalar Ozgan, A Q
Mahin Seyedhejazi, ¢ Shemila Abbasi, ) Ekta Rai, Elsa Varghese, () Evangeline K Villa, %;‘
Andi Ade W Ramlan, © Ina Ismiarti Shariffuddin, & Patcharee Sriswasdi, Pheakdey Nhoung,
Vivian Yuen, & Hyo-Jin Byon, Josephine S K Tan

doi: https://doi.org/10.1101/2022.11.13.22282262

[2. PEACH in Asia study

[2. PEACH in Asia study

The dedicated website will be updated soon

PEACH in Asia stu

PEri-Anesthetic morbidity in CHildren in Asia study

CLICK HERE to efer (Jump o

Updated information available on newsletters

Asjof May 121, 2023

Questions and Answers

PEACHin Asia for the PEACH in Asia study
study project

Soichiro Obara, the principal investigator of the PEACH in Asia study

Thank you all the national coordinators for contributing to the progress of our study project!

Our PEACH in Asia study is now recruiting the patients for the pilot study.

[2. PEACH in Asia study

[2. PEACH in Asia study

“User’s guide for data entry in electronic case report form”

Data Entry into e-CRF

on the UMIN INDICE system
for the pilot study

of the PEACH in Asia study:
User Guide

Contact: Soichiro Obara, MD, DrPH (Japan)  soichobal!

aspa2023.org

A pilot study on-going in May to June 2023
(facilities scheduled to participate as of mid-May)

Country/ Region Country/ Region | Hospital Name Hospital |Coordinator
Name Code Code Name

KK Womens' and Children’s Hp Choon Looi Bong,
Siti Nuru Diyanah

University of Acibadem 001 Z Serpil Ustalar Ozgen
Dr. Cipto Mangunkusumo Hp 001 Andi Ade W Ramlan
University of Malaya 001 Ina Ismiarti
Shariffuddin
Christian Medical College 001 Ekta Rai
024 Aga Khan University Hp 001 Shemila Abbasi
Hong Kong 038 Hong Kong Children’s Hp Vivian Yuen,

Jasmin Tong
Soichiro Obara
Norifumi Kuratani

fapn Ul
T 013

Tokyo Metropolitan Otsuka Hp 001
Saitama Children’s Medical Center 002
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£ I . Asian PEdiatric Anesthesia Research (A-PEAR) team L |
v (contributing to our research project) o

)
Shemila Abbasi
(Pakistan)

Pheakdey
Nhoung
(Cambodia)

Evangeline Villa
(Philippines)

Andi Ade
W Ramlan
(Indonesia)

[2. PEACH in Asia study

Research SIG’s Vision

* To work on determination of the important research
questions in our field of pediatric anesthesia, to hopefully
trigger research endeavors in this area

* To foster the generation and propagation of research ideas in
pediatric anesthesia beyond borders throughout Asia

* To collaborate with research committees
of other anesthesia societies

[2. PEACH in Asia study |

[2. PEACH in Asia study |

2022-23 research SIG activities and outcomes

* Our main project: launching the internationally collaborative research
project regarding prospective cohort research regarding peri-
anesthetic morbidity in children in Asia, PEACH in Asia study project

* The Protocol was published on a pre-print server (MedRxiv)

* IRB review and approval were obtained at multi-national/regional
centers in spring 2023

* A pilot study has been on-going in May to June 2023

PEACH in Asia
study project

Peri-Anesthetic morbidity in Children in Asia (PEACH in Asia) study:

- will provide strategic framework for evidence-based policy-making,
accountability and implementation guidance

- will work as a powerful roadmap to develop and implement data-
driven education/training plans in Asia

The main study will start recruitment
this summer

[2. PEACH in Asia study

Any hospital caring neonates and children is welcome to participate!

Your participation is highly appreciated! . @™ ™

Let us work on this project together!

PEACH in Asia
study project

Kindly feel free to contact: Soichiro Obara
E-mail address: soichobal975@gmail.com

Or, kindly contact the A-PEAR tem members

146

aspa2023.org




\1 9t ASPA conference & 31 KSPA annual meeting
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The Future of Anesthesia-Related Neurotoxicity Studies:
Update on the TREX Trial

Dean B. Andropoulos

Texas Children’s Department of Anesthesiology, USA

Disclosures

* SmartTots Medical Officer: private-public partnership of U.S. FDA and
International Anesthesia Research Society

* U.S. FDA IND holder for dexmedetomidine studies (#118058)
* SmartTots grant funding for U.S. centers

* Australian National Medical Research Council funding the DCC in
Melbourne, Australia

* Italian Medicines Agency funding all sites in Italy
* Dexmedetomidine is not labeled for pediatric use by U.S. FDA

Learning Objectives

* Review the pharmacology and physiologic effects of
dexmedetomidine

* Discuss dexmedetomidine neurodegenerative effects

* Describe human dexmedetomidine safety and
pharmacokinetics in infants

* Detail the rationale and design for the TREX Trial

Premise for Dexmedetomidine Studies

Gamma-aminobutyric acid (GABA) and N-methyl-D-aspartate (NMDA)
binding anesthetic agents consistently cause increased neuroapoptosis
and other neurodegeneration, and adverse long-term
neurocognitive/behavioral deficits in animal models of the developing
brain, including non-human primates

* Sevoflurane (GABA) is the most commonly used inhaled general anesthetic in

infants and children world-wide

* Sevoflurane anesthetics in human infants and children are associated
with behavioral changes (not cognitive) after single or multiple exposures

* Dexmedetomidine does not produce the same neurodegenerative
changes in animals, and could serve as an adjunct, or sole sedative,
during general anesthesia in infants and children

[1mg ¢, etal. Anesthesiology 2022;136:500-512 |

REVIEW ARTICLE Deborah J, Culley, M., Editor

ANESTHESIOLOGY | =™

Anesthesia and Developing
Brains: Unanswered
Questions and Proposed
Paths Forward

Preciinical Data from Animal Models and
Translation to Humans

Table 1. h
Approach Advantages Disadvantages
poing |
cotoled ks efetof anethec exposut sl
Aphenctype o njryan theideal otcomes 0 evaiete areuncea
O0SeN00 LS RanGazed ConOIed Uil a1 D 2SO 1 all SUALOTS Obsenvatona sutes e Ied by e raby 1 Gsirguishellects o anethes Tom suger and e properative s,
andcausal theory

oy
Intermedate outcomes Inry coudbeidetfied atan arier tage No canssontbomarkers have been dentfied.

and iomarkers

Endophenctypes cauld be deniied.

infammatin,

condition i the mothe ater than ndering conitons i thechi,

humars, nothir

Anesthesiology 2022; 136:500-12

Dexmedetomidine w o
N~ CHy
+ Dexmedetomidine (DEX) is a novel { ‘ ﬁ
sedative/hypnotic/analgesic agent NH “Hel

— a-2 receptors: locus ceruleus and spinal cord
— 0-2: a-1 selectivity 1600:1 (clonidine 200:1)
Minimal respiratory depression

Reduces post-cardiac surgical tachydysrhythmias Human
Data

Reduce doses of volatile anesthetic agents (VAA),
opioids, benzodiazepines
* Less neuroapoptosis in the developing brain

Blocks neuroapoptosis by anesthetic agents

Animal
Neuroprotective in hypoxia-ischemia Data

aspa2023.org
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SYSTEMATIC REVIEW WILEY I
Avice Study design ;mu:: ::Nw::) Additonaldrugs
A systematic review and narrative synthesis on the R R e
histological and neurobehavioral long-term effects of st v x S =
wiie: Koo 2014* dex vs con 3030 39:390 keta: 20 mghkg. -
dexmedetomidine Pediatric Anesthesia. 2019:29:125-136. T T T Lt =
1, 2016" dex+prop vs dex+iso vs dex  25-5.0-10 51020 prop: iv
A oo -
Camille E. van Hoorn" | Sanne E. Hoeks' | Heleen Essink | Dick Tibboel® | e R M 2L
Jrgen C.de Graa S s i Sy
e e e
Conclusion: In animals, dexmedetomidine was found not to induce histologic injury B R o e R et
and to show a beneficial effect when administered with another anesthetic. No clini- e o
cal results on the long-term effects in children have been identified yet. ey = o - = P
Zeng 2013 dex vs dex+iso vs iso 255075 255075 1::::7':::’(::

Pediatric Anesthesia. 2019;29:125-136.

Why Dexmedetomidine?

5 B British Journal of Anaesthesia, 123 (6): 839852 (2019)
* Clinician’s perspective: BJA
—F | t doi: 10.1016/j.bja.2019.06.026
amifiart y ‘Advance Access Publication Date: 14 October 2019
— Feasibility for research and adoption into clinical practice Paediatric Anaesthesia

* Widely used in pediatric anesthesia and ICU
— Post-surgical, medical ICU, premed, opioid sparing for tonsillectomy, TIVA for spines,

emergence agitation, procedural sedation PALEDIATRICANAESTHESIA
+ Significant body of clinical research/clinical publications in infants/children Results of a phase 1 multicentre investigation of dexmedetomidine
- 456 in infants birth-23 months bolus and infusion in corrective infant cardiac surgery

— 1191 in children 0-18 years Athena F. Zuppa, Susan C. Nicolson’, Nicole S. Wilder?, Juan C. Ibla®, Erin A. Gottlieb™?,
* U.S. FDA labeled for adults 18+ Kristin M. Burns®, Mario Stylianou®, Felicia Trachtenberg’, Hua Ni’, Tera H. Skeen®,

45 e ;
—~1CU sedation intubated patients Dean B. Andropoulos™* on behalf of Pediatric Heart Network Investigators

— Procedural sedation: non-intubated patients; surgical and other procedures

Methods: Subject Recruitment, N =124 Results: Safety Events

Inclusion criteria: Neonates/Infants 0-180 days
Stratification: Neonates 0-21 days; Infants 22-180 days 5 adjudicated safety events (4.1%, 95% Cl 1.8-9.2%)

Corrective two-ventricle surgery with CPB: Two junctional bradycardia (65-109 BPM)
Arterial switch for dextrotransposition of the great arteries (D-TGA)

d_3rd
Ventricular septal defect without arch obstruction Two 2"-3" degree AV block (85-95 BPM)
Tetralogy of Fallot All 4 with temporary pacing (30 minutes to 48 hours)
Major exclusion criteria 3 of 4 receiving digoxin, amiodarone, or B-adrenergic blocking drugs

<37 weeks (neonates), <36 weeks (infants), extracardiac anomalies affecting safety/PK, previou
DEX/clonidine, AV block, bradycardia, renal/liver dysfunction, cardiac arrest/ECMO
Enrollment in 4 U.S. centers All safety outcomes in Infant age group

Texas Children’s Hospital, Children’s Hospital of Philadelphia, C.S. Mott
Children’s Hospital, Boston Children’s Hospital

One hypotension: multifactorial etiology

No consistent relationship with DEX plasma level (126-977 pg/ml)

Methods: Study Protocol I Results: PK Parameters, N=119 Subjects

Allometric weight normalised model Linear weight normalised model
[ ] [ ] AIC=16 328 AIC=16 318
Dose Escalation Parameter Point estimate 95% Clfrom LLP  Point estimate 95% Cl from LLP
(NONMEM SE%) (NONMEM SE%)
Lpre (ml min~* 70 kg ™) 1240 (14) 1030, 1470 2580 (14) 1950, 3400
Lepb (ml min~? 70 kg™?) 741 (42.1) 59,126 142 (53.5) 130, 300
inZ0ke ) L 200,520 220859,
PK Modelin o [OT— oo pre(L 70 kg ) 132 (26.1) 109, 152 139 (25.8) 91.6, 202
9 ol o Vicpb (L70kg ™) 115 (14.7) 106, 136 116 (14.9) 103, 146
. Vipost (L70kg™) 155 (7.61) 141, 167 159 (7.92) 129,185
Qpre (mlmin~Y/70kg™) 2300 (96.1) 50, 6800 4120 (107) 100, 400 000
: Qepb (ml min~ 70 ke) 2980 (18.7) 2410, 3710 6160 (16.9) 4300, 8400
Dosmg Schema Qpost (ml min 70kg ) 209 (18.6) 161,270 422(203) 280, 700
V2pre(L 70kg ) 789 (36) 195,154 696 (43) 5,90
V2epb (L 70 kg™) 144 (12.49) 135,162 147 (12.4) 101, 149
. . V2post (L70kg™) 105 (9.4) 923,113 97 (10.6) 78.6,130
Model Validation Age CLpost 50% mature (days) 1.7 (25.4) 111,228 129 (33.9) 04,2
Temp effect Vicpb ~16(6.6) ~169, -141 ~1.57 (6.43) -173,-121
{::::;mm = } [;“., = ]
Canantigh et | | Conenirian e
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Dean B. Andropoulos: The Future of Anesthesia-Related Neurotoxicity Studies: Update on the TREX Trial

Results: Dosing Recommendations

Target Plasma Initial plmnf-glgn;; Loading Dose alulrgsm:z(;FB Infusion 3:
Age Group ~ Concentration Loading Dose 60 min (’:PB to CPB Prime until end CPB 60 min after CPB

(pg/mi) (meglkg) (megkgh) (meg/mi) (megkglh) (meglkg/hr)
Neonate | 200 024 0.22 0.004 0.04 014
Neonate | 500 06 0.55 0.01 01 035
Neonate | 700 084 0.77 0.014 0.14 049
Neonate | 1000 12 11 0.02 02 07
Infant | 200 0.29 0.26 0.005 0.05 0417
Infant | 500 0.72 0.66 0012 012 042
Infant | 700 1.01 0.92 0.017 017 0.59
Infant | 1000 144 132 0.024 024 0.84

Based on CPB low temp of 32°C and 90-minute CPB time

[ British Journal of Anaesthesia, 123 (6): 839852 (2019) |

Playing with dexmedetomidine pharmacokinetics!
Gregory Hammer' and Steven L. Shafer'* British Journal of Anaesthesia, 124 (3): 238—240 (2020)

3 of
of Bioengineering and

ive and Pain Medicine, Stanford University, Palo Alto, CA, USA and
Sciences, University of California, San Francisco, CA, USA

Dexmedatomi

\ 0 &0 @ w20 W %

g
Dexmedetomidine O
(ng/mi)

Rationale for TREX Trial

* Opioids and alpha-2 agonists do not cause the same neurodegenerative changes
seen in animal models with other GAs or sedatives

* Neurodevelopmental outcome data in longer anesthetic exposures, i.e. >2-3
hours, is lacking
« Short single exposures, multiple exposures: behavioral but not cognitive changes
* GAS, MASK, PANDA studies

* A pilot study of dexmedetomidine/remifentanil/combined with caudal anesthetic
for anesthetics greater than 2 hours was feasible in 60 subjects less than 1 year of
age

* For the randomized trial, low-dose sevoflurane was added to
dexmedetomidine/remifentanil because of high rate of light anesthesia in the
pilot study

* Standard dose sevoflurane is commonly utilized in daily practice for these
anesthetics

TREX Pilot Study: (Toxicity of Remifentanil-DEXmedetomidine)

Received: 16 March 2018 | Revised: 31 October 2018 | Accepted: 8 November 2018

DOk 10.4111/pan 13544

WILEY

RESEARCH REPORT

An open label pilot study of a dexmedetomidine-remifentanil-
caudal anesthetic for infant lower abdominal/lower extremity
surgery: The T REX pilot study

Peter Szmuk'? | Dean Andropoulos® | Francis McGowan® | Ansgar Brambrink® |
Christopher Lee® | Katherine J. Lee’ | Mary Ellen McCann® | Yang Liu® |

Rita Saynhalath! | Choon Looi Bong® | Brian J. Anderson'® () | Charles Berde® |
Jurgen C. De Graaff'* (3 | Nicola Disma'®*® | Dean Kurth® | Andreas Loepke® |
Beverley Orser'* | Daniel I Sessler? | Justin J. Skowno'® @ |

| Laszlo Vutskits?” | Andrew Davidson'®

Pediatric Anesthesia. 2019;29:59-67.

Britta S. von Unger-Sternberg®

TREX Pilot Study (Toxicity of Remifentanil-DEXmedetomidine)

8 sites enrolled subjects: (1-20), N = 60, age < 1 year

Eye-opening times about 7 minutes

Most had excellent analgesia in PACU, most discharged <60 minutes
No protocol abandonment in 56 subjects

No serious adverse events: mild/moderate hypotension (25%) and bradycardia
(16%)
80% had “rescue” treatment for light anesthesia (movement/hypertension)

Protocol is feasible: 87.5% of patients with functioning caudal required no
sevoflurane or propofol rescue

Pediatric Anesthesia. 2019;29:59-67.

Dexmedetomidine/Remifentanil/Low Dose Sevo
vs. Standard Dose Sevoflurane RCT: TREX Trial

* Children <2 years undergoing 2 hours or longer of surgery time, 2+
hours of anesthesia time

* Dexmedetomidine/remifentanil/low dose sevoflurane (0.3-0.6%ET),
vs. standard higher dose sevoflurane (2.5-3.0%ET)

* Age 3 years: battery of neurodevelopmental tests
* Up to 20 sites in USA, Australia, Europe

* Weschler Full-scale 1Q is primary outcome; difference of 5 points
significant

* 450 needed to enroll to yield 380 evaluable subjects

TREX: Toxicity of Remifentanil-DEXmedetomidine Trial

* Phase IIl randomized, active controlled, parallel group, assessor blinded,
multicenter, superiority trial of:

* Low-dose sevoflurane/DEX/remifentanil: DEX 1 mcg/kg load, 1 mcg/kg/hr infusion;
remifentanil 1 mcg/kg load, 0.1 mcg/kg/min or greater infusion; sevoflurane 0.3-
0.6% ET or less

* Standard dose sevoflurane: 2.5-3.0% ET or greater
* Neuraxial/regional/local anesthesia, morphine (end of case) allowed

* Inclusion: < 2 years, surgery time of 2 hours, total anesthesia/OR time 2+
hours
* Decreased from 2.5 hours due to slow enrollment
* Exclusion: Previous or future GA >2 hours before age 3 years;
neurodevelopmental issues, cardiac or neuro disease

TREX: Primary Objective

* Determine if low dose sevoflurane/dexmedetomidine/remifentanil is
superior to standard dose sevoflurane anesthesia in terms of global
cognitive function assessed by the full-scale IQ score of the Weschler
Preschool and Primary School Intelligence Scale assessed at 3 years of
age

aspa2023.org
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TREX Secondary Objectives

* A range of other neurodevelopmental tests performed at 3 years of
age including subscales of general cognitive functioning, language,
executive function, memory, adaptive behavior, clinical behavior and
social skills

* Diagnosis of any neurodevelopment disorder at 3 years of age

* Additional secondary outcomes:

* Incidence of intraoperative hypotension and bradycardia
* Postoperative pain
* Time to recovery

TREX Enrollment

* 450 subjects have been enrolled, 190 in each group required to have 90%
power to detect a difference of 5 points based on 2-sided test with alpha
=0.05

* 15% loss to follow-up anticipated

* Enrollment started August 2017

* Pandemic slowed enrollment but additional centers started, especially
Italy

* 450 target enrolled on April 21, 2023
* More than 100 with 3-year follow-up completed

* Anticipate completing most all neurodevelopmental assessments end of
2025

* No serious adverse events related to the study

Participating Centers and Enroliment

* United States:
* Children’s Medical Center, Dallas: 85
* Texas Children’s Hospital, Houston: 60
* Boston Children’s Hospital: 25
* Children’s Hospital of Philadelphia: 4
* Cleveland Clinic: 4

* Australia:
* Perth Children’s Hospital: 23
* Queensland Children’s Hospital: 25
* Children’s Hospital Westmead: 19
* Royal Children’s Hospital, Melbourne: 13
* Flinders Medical Centre: 14
* Women and Children’s Hospital, Adelaide: 11
* Sydney Children’s Hospital: 13

Participating Centers and Enrollment
(cont’d)
* ltaly:
* Istituto Giannina Gaslini: 60
* Azienda Ospedaliero Universitaria Pisana: 12
* Azienda Ospedaliero-Universitaria Meyer: 21
* Ospedale Bambino Gesu: 4
* Azienda Ospedaliero-Universitaria di Bologna: 7
* Presidio Ospedale Infantile C.Arrigo Azienda Ospedalier, Italy: 15
« Vittore Buzzi Children's Hospital, Italy: 29

* Fondazione IRCCS Ca Granda Ospedale Maggiore Policlinico - Clinica
Mangiagalli, Italy: 6

Conclusions

* Dexmedetomidine does not induce the same histologic injury,
and ameiliorates the effects of other anesthetics in pre-clinical
models

* Dexmedetomidine pharmacokinetics and safety are well
established in infant populations, including congenital heart
disease

* A dexmedetomidine-based anesthetic, with low-dose
sevoflurane is safe and feasible

* The TREX Trial enrollment is complete and will add human
neurodevelopmental outcome data with a dexmedetomidine-
based anesthetic vs. conventional sevoflurane anesthetic

150
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Environmental Impact of Anesthesia (Virtual)

Diane Gordon

Children's Hospital Colorado, USA

Learning Objectives

1. Describe the chemical properties of volatile anesthetic agents and nitrous oxide that are responsible for their

detriment to the atmosphere

2. Summarize the arguments supporting use of low fresh gas flows when using volatile agents, including the sci-

ence that refutes higher flow suggestions for sevoflurane.
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Healing the Culture of Medicine

Rebecca Donovan Margolis

Department of Anesthesiology and Critical Care Medicine, Children’s Hospital Los Angeles,
University of Southern California Keck School of Medicine, USA

Objectives

USCUniversityof
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ANESTHESIOLOGY

Burnout Rate and
Risk Factors among
Anesthesiologists in the
United States Assessed 3 dimensions
A 5 s o s 13 with Maslach Bumout
" wittuors,
s i jivestor Hien 4% met creria for
« Enoli a Burnout Syndrome:
exhaustion ~ High scores on emotional
« Depersonalization exhaustion and depersonalization
+ Feelings of personal - Low personal
accomplishment

Burnout in Anesthesia I

*59% of prtipans were w1, 5 Petcived lack of

at high risk of burnout ‘support at work
(odds ratio, 10.0
[95% C1,5.4 - 18.3)
and home (odds ratio, 2.1
(95% C1, 1.7 - 2.7)) were
‘most strongly associated

in a large, national,

Yy

factors.

| ] ANESTHES|OLOGY :En.‘sg:x. et al. ANESTHESI0LOGY, 2021,
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Effects of Burnout: Healthcare System
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Economics, Education, and Policy

Section Editor: Franklin Dexter

The Prevalence of Burnout and Depression and Their
Association with Adherence to Safety and Practice
Standards: A Survey of United States Anesthesiology
Trainees

Gildasio S. de O{Iveira Jr., MD, MSCI,* Ray Chang, BS,* Paul C. Fitzgerald, MS,*

Marcela D. Aimeida, MD, } Lucas Santana Castro-Alves, MD,* Shireen Ahmad, MD, * and
Robert J. McCarthy, DPharm*

*
$

More frequent medication
errors

Less vigilance about
patient care

[ .

Children's!
Hosplml
LOS ANGELES®

4 Cost of Physician Burnout

Calculate the Cost of Physician Burnout for Your
Organization'*

physicians % burnout
(]

Rate of physician burnout In
your organization ()

Number of physicians in your organization

Current physician turnover rate (all.
causes) in your organization (@)

Cost of turnover n your organization,
per physician (2)

Impact of Physician Burnout in Your Organization

2. $1,038,993,.
AMA

MERICA Children's
MEDICAL Hos I‘I‘ul%

ASSOCIATION LOS'ANGELES?

Staffing Shortages

150
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One in five

healthcare workers have
left medicine since the
start of the pandemic
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Well-Being 2.0: Sustainable Culture
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What can we do?

3NN
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11026 Epub 2018 Dec 13, PMID: 305538

Impact of lawsuits

Physicians involved in a lawsuit are at
risk for stress, personal consequences, and
burnout

Litigation and patient safety & quality

Litigation has not been shown to improve
patient safety or quality of care

Stop
blaming
and
shaming
doctors

Liability reform

Liability reform is necessary to uphold
patient safety while minimizing trauma to

doctors
Childrens!
Hospital
LOS ANGELES.

Normalize peer
and mental
health support

Proactive support mechanisms
for provision of relief, connection
to mental health support,
longitudinal legal & risk
management
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Anesthesia Patient Safety Foundation

The Impact of Perioperative Catastrophes on
Anesthesiologist: Results of a National Survey

Gazoni, Farnaz M. MD; Amato, Peter E. MD; Malik, Zahra M. MD; Durieux, Marcel E. MD, PhD
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Annals of Intemal Medicine

Addressing Postpandemic Clinician Mental Health
A Narrati i ‘onceptual

* Broad funding and policies to support enhanced mental
health programs

* Addressing HCWs basic needs
* Specialized training for new job roles

ion and ication from

* Individual ) -
y \ * Addressing moral injury

+Programs to peer support/

* Resilience and stress reduction training ‘
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Figure. Proposed framework of clinician well-being resources

Stop the
strip mining

* Harness intrinsic motivators

* Clinicjans are a finite resource and must
e valued as such

* Healthcare insti;utions must adoP.t long-
term strategies focused on retention by
investing inand supporting employees
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* Early leadership training

Empower
physicians to

be the
architects of
their own
environment

* Leadership roles must
come with protected

time
Childrens!
Hospital
LOS ANGELES.

155



ASPA 2023

3 [ erensmaneregmenierower | “phyisicians are the proverbial
‘canary in the coal mine.
While the canary may be sick,
it is the mine that is toxic.
Caring for the sick canary is
compassionate, but likely
futile until there is more fresh

air in the mine.”

- Thomas Schwenk
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Physician burnout is a
public health crisis

Burnout has negative
effects on individual
physicians and the
healthcare system

A systems-based
approach to well-being is

required
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Challenges in providing safe anaesthesia to children in LMIC's

Rebecca Jacob

(Retired) Christian Medical College, India

Access to safe anaesthesia and surgery for patients of all ages should be considered a basic human right, but this
is not available to a large segment of the world's population. Many developing and underdeveloped countries
spend a very small portion of their GDP on health care, and this is the greatest barrier to providing good anaes-
thetic services and surgical care. Different countries have different problems and there are often regional varia-
tions within the same country. Some LIC's have very well equipped and staffed hospitals in major cities while the

rural poor suffer. Often the problem is maldistribution of supplies rather than absolute shortage

Surgery is critical to the health of the population and safe anaesthesia is a mandatory component of safe surgical
care. There is much that can be done to make sure that the existing resources are used efficiently. The WHO, ac-
knowledging the fact that the global volume of surgery is significant and adverse events resulting from surgeries
constitute a significant public health concern, launched the Patient Safety Initiative in 2004 and the Safe Surgery
Saves Lives initiative in 2008. With these initiatives, they have set a core set of safety standards that can be applied
toall countries in all settings. The Surgical Safety Check List, together with the WHO-WFSA International Standards
for a Safe Practice of Anesthesia (2010) enhanced patient safety cultures but Pediatric Anaesthesia in LMIC's has
not kept pace with advances made in developed countries and International standards for Safe Anaesthesia

Practice adopted by the WFSA are seldom met.

The element of safety is particularly important in anaesthesia because anaesthesia is not in itself therapeutic and

is intrinsically hazardous.

Problems faced in delivering safe anaesthesia in LMIC's

* The patients

« Spectrum and nature of the disease
« Personnel - staffing

« Facilities

« Equipment and supplies

* Drugs - poor supply, quality and perhaps, out dated
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The patients. are often, anemic, undernourished children of economic crises, war or natural disasters. Fear, su-
perstition, interference by ‘local healers’, poor understanding of medical problems, poor education and poor ac-

cess to medical care often results in delayed presentation.

Spectrum and nature of the disease. Often marasmic, anemic, undernourished, riddled with tuberculosis or HIV

Personnel - staffing. Anaesthesia is not perceived as an attractive career for many undergraduates who have lit-
tle or no exposure to the subject during their studies Anaesthesia does not enjoy a high profile and lacks the voice
to demand access to basic resources in developing countries. Anaesthesia providers are often too busy providing
clinical services to find the time to approach the ‘powers that be’ for basic requirements. There is a critical shortage
of manpower and this proves a barrier to progress. Anaesthesia is often delivered by nurses or non-technical
people. Supervision is invariably inadequate In some countries surgery is performed without the ‘luxury’ of an an-
aesthetist Access to textbooks and journals are limited and internet access is non-existent. Most ‘trained’ anaesthe-
tists are afraid to deal with children especially neonates and infants because of perceived difficulty or fear
Invariably a ‘paediatric anaesthetist is one who shows an interest in children, likes children or is just allocated to ‘do’

children on a particular day. A trained Paediatric Anaesthetist is, therefore, a luxury

Facilities and Drugs

Operating Rooms are often poorly equipped, non-air conditioned, with poor facilities for sterilization of
equipment. Water supply and electricity is erratic Supplies of anaesthetic gases and oxygen supplies unreliable
and erratic Drugs are in short supply and are often outdated IV fluids- their choice and availability is limited.
Halothane and Isoflurane are the most commonly used inhalational agents. Ketamine and paracetamol most often
used analgesics. Narcotics like morphine are often unavailable or its use is restricted Choice of neuromuscular
drugs is limited and often a 'reversal’ drug like neostigmine is unavailable Regional anaesthesia has benefits like
safety, cost savings and analgesia but is often not used in children for lack of training, fear of failure or non-

availability of drugs and disposables etc.

Blood availability and safety

Fewer than 30% of developing countries have nationally coordinated blood transfusion services. Screening of
donors is often not done. Many do not perform even rudimentary tests for diseases such as hepatitis and HIV

Storage of blood is difficult especially as electricity supply is often erratic.

Equipment

Electricity is unreliable and reliable functional ‘back up’ generators are often unavailable Sterilization of re- use-
able equipment is the norm but availability and performance of sterilizers is unreliable Recycling of disposable
equipment such as endotracheal tubes is also often relied on General facilities for infection control such as running

water, disinfectants and gloves is also unreliable Essential equipment to provide safe anaesthesia for neonates and
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infants are in short supply from appropriately sized endotracheal tubes, small IV cannulae, appropriate airways, lar-

yngoscopes and syringe pumps.

Monitoring is often basic — a precordial stethoscope and a finger on the pulse is often all that is available. The

Global oximetry project has helped with providing reasonably priced pulse oximeters.
Anaesthesia machines are of 2 categories

1. Modern, sophisticated electronic machines. These are often donated by well meaning donors
- They require electricity,
- operating manuals that require to be understood (especially if in a foreign language),
- regular maintenance by individuals trained to do so.
- service contracts do not often hold good in remote rural locations.
- often discarded at the first sign of trouble

Poorly understood and poorly maintained equipment becomes hazardous and potentially life threatening

2. Simple, durable and safe
- versatile, easily understood and easy to use
- able to function even if there is no electricity and if there are no cylinders available
- robust,
- able to withstand extreme climate conditions,

- Inexpensive, economical and easily maintained by locally available skills

3. Oxygen concentrators

Visiting Providers

Often come with no idea of the facilities or the needs of the local people or with preconceived ideas that ‘they

know best'. However some countries organize well staffed ‘missions’ to remote areas

Solutions?

Knowing that there is a dearth of qualified paediatric anaesthesia providers especially in rural areas, | would look
at what measures need to be taken to bridge the ‘demand/supply’ gap of qualified, committed anaesthesia pro-

viders in those areas

« Can we bring about quality improvement with education?

« Establish protocol driven clinical outcomes leading to standardization of safety protocols.
But who is to ensure that these are followed?
« Can we find a way to ‘match’ safety policies to implementation across vast and diverse countries or diverse re-
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gions in the same country?

 How do we gauge whether these policies and protocols are working?

What ‘outcome measures’ would be appropriate?
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With anesthesia With anesthesia

K
4
&

The Korean Socity Pe

@) ugtaotnpy ety @) ugtaotnpy ety

ihesia The Korean Society Pediatic Anesthesia

With anesthesia

Difficult airway
management

Recognition that high

inspired 02 concentration
is beneficial in maintaining
optimum gas exchange

Potential risk of
hypoxemia

Basics of pediatric anesthesia. Ronald S, Litmann
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With anesthesia

+ Several oxygen delivery method
* Invasive involuntary; Intubation, LMA, bronchoscopy.....
* noninvasive self breathing; CPAP, nasal cannular, oxygen mask....

Al d Children, sxth edition; Cote, L Ande

Optimal oxygen

+ The Optimal Arterial Oxygen Tension (Pao2)

at the Lowest Inspired Oxygen Concentration (Fio2)

+ With ABGA - direct method
+ Pa0,, FiO,, A-a gradient
+ Without ABGA - indirect method; SpO2

+ Measure arterial oxyhemoglobin saturation, not arterial oxygen partial pressure

The Korean Society Pediatic Anesthesia

@ ug2ofopete

The Korean Society Pediatic Anesthesia

@) ugtaotnpy ety
Prenatal Development of the Lungs

o L

FETAL AND POSTNATAL LUNG DEVELOPMENT AND GROWTH Lo P,
R
o ~ )
w5 @ e o o)
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R / A

u B s
Fome am BRI, QBN

BOX 3-1 Mechanism of Continuous
Neonatal Breathing

« The onset of breathing actvites occurs not atbirth but in utero as a part
of normal fetal development.

 The clamping of the umbilical cord initiates rhythmic breathing.

« Relative hyperoxia with air breathing, compared with low fetal Pat;, aug-
ments and maintains continuous and thythmic breathing.

» Continuous breathing is independent of the level of Paco

« Breathing is unaffected by carotid denenvation.

* Hypoxia depresses or abolishes continuous breathing.

TABLE 3-1 Normal Blood-Gas Values

Pao, Sao, Paco
(mmHg) (%) (mmHg) pH

Pregnant woman at term 88" 9% 2 740
Umbilical vein 3 n 42 13%
\ighilical actery 1 a8 5l 228
1 hour of life (artery) 82 9% ] 736
24 hours of life (artery) 8 9% i) 13
Child and adult (artery) 9 9 4 140

*Estimated values.

The Korean Society Pediatic Anesthesia

@) ugtaotnpy ety

The Korean Sodity Pediatic Anesthesia

i
the level of PO2 at which Sa02 is 50%, indicating the affinity of hemoglobin for oxygen _ i
Percent Saturation at Venous Hemoglobin
Age (mm H Oxygen Tension of 40 mm Hg 100 mL) (mL/100 mL)
1day 8 2 18
3wk 2. 8 130 261
69wk ua n 19 l Deciease 2%
3-4mo 85 | |ncrease 3 105 310
8mo 78 69 3
811 mo 00 6 an
5-8yr 20 67 473
412y 6 467
Adult n 492

*Assumes arterial Oxygen saturation of 95%.
Data from Oski FA. Designation of anemia on a functional basis. J Pediatr. 1973a83:353.

TABLE 3-5 Hemoglobin Requirements for Equivalent Tissue Oxygen Delivery

Ps, (mm Hg) Hemoglobin for Equivalent O, Delivery (g/dL)
Adult v 7 8 9 10 1 12 13
Infant >§ mo 30 57 65 13 82 90 98 106
Neonate <2 mo 2% 103 1n7 132 47 161 176 191

Data calculated from Motoyama EK, et al. Functional basis of childhood anemia [abstractl. Am Soc Anesthesiology. 1974;283

Hmmmm.....

The Korean Society Pediatic Anesthesia

@ uerotope
The purpose of 02 supplement

+ In pediatrics
* Indication; for correction hypoxemia (low oxygen content in the blood)

+ In anesthesiology

1,

* Indication; for adequate tissue

during perioperative period

Pediatric anesthesia

+ Adequate tissue oxygenation during perioperative period

+ Prevention and treatment for hypoxemia

+ m/c hypoxemia during anesthesia : d/t V/Q mismatch

* Inthis case, high FiO2 can seriously affect hypoxemia

E

H

The Korean Society Pediatic Anesthesia

@ ug2ofopete

2

Trachsel D, Svendsen J, EFbTO,

lberg BS. Br J Anaesth,
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Th Koo Socty Pt Arostresa
01 A OO} 16 AOHI}X
@ uzrsomize High inspired oxygen fraction impairs lung volume @ uzrsomize

. 2 D :
N o rm a I c h I I d re n and ventilation heterogeneity in healthy children: ‘The effect of oxygen concentration on atelectasis formation
a double-blind randomised controlled trial during induction of general anesthesia in children:

Béatrice de la Grandville', Ferenc Petak', Gergely Albu’, Sam Bayat™”, A prospective randomized controlled trial
Isabelle Pichon’ and Walid Habre"*

‘Department of Anaesthesiology, Fribourg Hospital, ribourg, Switzerand, Department of HyunllKim' | Ji Young Min® | Jeong-Rim Lee' | Choi Kwan Woong” |
ATELECTASIS | | | during inducti {ommto Thich MatthewR.Cho’ | HyosinByon'
ossreuctioy1Ung volume | during induction o Slmm et e e
IN BRONCHUS )
- V/Q mismatch P e e s
. + 616 years, elective non-abdominal and non-thoracic surger [ rhetc mduction 2001025 200028300030 _033_]
- use HIGH FiO2 y <200 min, general anesthesia with tracheal intubation e
- masking of ATELECTASIS; SpO2 t + ASA1or2, BMI 30 kgim2
Remaining Growp
gwrd\ﬁuses ba S Arfow £ pvalue
into tissues @~ e ) atvely)
andis ¢ CIEAE L 60% vs. 80% 4422
not replaced For recognizing intraoperative alveolar closure time, ) 60% vs. 100% o151 |
l Fi02 30-35% would be great + Fi02>0.8 decreased lung volume in the immediate postop 80%vs. 100% 0744
erative period
Nonaeration <
and collapse

Lower FiO, : atelectasis |, keep lung volume

DuncanL, Correia M, Mogane P. Chidren. 2022; 9(9):1416

The Korean Sociey Pediatic Anesthesia

@20ttt @taromers
Negative effect of oxygen Oxygen toxicity

« Absorption atelectasis + Bronchopulmonary dysplasia * Retinopathy of prematurity
» High 02: inducing airway closure and alveolar collapse
- 1 gradient between intra-alveolar partial pressure of 02 and mixed venous blood in the capillaries
- rapid diffusion of 02 across the alveolar-capillary barrier - alveolar collapse Damaged lung tissue
« Circulatory effect
+ PVR |, pulmonary circulation 1
+ Systemic artery constriction : SVR t
+ Cerebral vessel constriction : CBF |
+ significant deleterious consequences on the immature brain

+ Oxygen toxicity € Reactive oxygen metabolite(ROM)

Higano NS, Ruoss JL, Woods JC.  Perinato. 2021 Apri41()707-737.
Habre W, Petdk F. Br | Anaesth. 2014 Dec;113 Suppl 2ii26.36.
tad OD, Oei L, L , Vento M. Pediatr Re !

The Korean Sociey Pediatic Anesthesia

@ Ao @ o
Preterm Neonatal anesthesia

+ SUPPORT (surfactant, positive pressure and pulse oximetry randomized trial), C Randomized controlled trial of low vs high oxygen during
OT(Canadian oxygen trial), Three BOOST 2(benefits of oxygen saturation targeti neonatal anesthesia: O: ion, feasibility, and oxidati
ng) stress
+ 5large multicenter, masked, randomized control trials

Victoria Karlsson'?© | Bengt Sporre” | Filip Fredén’ | Johan Agren'?
+ 5000 preterm infants less than 28 weeks postmenstrual age at birth

« Low target spo2(85-89%) vs high target spo2(91-95%)

—— .m._> s > e e
> Jowox
+ Conclusion o > o

+ Maintaining an oxygen saturation target of 85 - 89%
+ leads to a lower risk of retinopathy of prematurity (ROP) but a higher risk of mortality

+ | cerebral oximeter is independent of FiO2
+ reflects the pharmacological effects of anesthetic induction agent.

No difference in regional cerebral oximetry
Lakshminrusimha s, ManjaV, Mathew B, Suresh GK.J Perinatol. 2015 Jan;35(1)8-15.

The Korean Sociey Pediatic Anesthesia

@20ttt @taromers
Congenital heart disease Carbon dioxide

- + Acceptable arterial carbon dioxide
[ES—— ’
+ Acyanotic CHD - Capnography
+ 02 supplement i y . )
SSVRT + Most available bedside surrogate for assessing PaCO, without ABGA

> CO |, systemic Oz transport | + EtCO2 : cannot be used as a reliable quantitative indicator

+ dft Gradient between end-tidal and arterial CO2

Unhenricdar Bicntrclr

« Magnitude of that gradient cannot be predicted
+ Ductus dependent CHD 2 g 2
; « Inparticular, in a situation like tidal volume | , dead space 1 —
+ pulmonary circulation 1 Y dient b tichl and arerial O
-> relatively systemic circulation | Tgr}a‘ ent between en ‘f' aland arterial CO2
s > unstable,djt ductus arteriosus.ccclusion - significant hypercarbia with normal end tidal CO2
T s iy s

Lakshmi ManjaV, Mathew B, Suresh GK. J Perinatol. 2015 Jan;35(2)8-15
Feldman IM. Anesth Analg. 2015 Jam;120(1)165-175,
Riley CM. Crit Care Nurs ClinNorth Am. 2017;29(2)-251-258

Habre W, Petdk F. Br ) Anaesth. 2014 Dec;113 Suppl 2:i26-36

aspa2023.org
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+ Lung-protective ventilation in small patients
* Risk of inadequate tidal volume or an unfavorable VD/Vt ratio, causing a larger than
normal difference between Paco2 and end tidal co2

+ Caring for patients with immature lungs

+ Difficult to assess ventilation definitively based upon EtCO, alone.
+ Accepting hypercarbia can be part of the lung protective ventilation strategy.

- When accurate control of Pacoz2 is required (e.g., increased ICP)

+ Arterial blood gas analysis is necessary to document effective ventilation

Feldman JM. Anesth Analg. 2015 Jan;120(1)165-175

The Korean Sociey Pediatic Anesthesia

@) ugtaotnpy ety
Relationship with cerebral circulation

125 Paco,
Pao;
?
3
g
£
; 7%
3 /
E
w
a
9%
(3
2% 75 125 175

Pressure (mm Hg)

« The influence on the cerebral circulation : PaCO2 > PaO2
+ | CBF d/t hyperoxia in children is larger than in adults.

Habre W, Peték F. Br  Anaesth. 2014 Dec;113 Suppl 2ii26-36
‘Anesthesia for congenital heartdisease 3 edition

The Korean Sociey Pediatic Anesthesia
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REVIEW ARTICLE ~ OPEN k]

i o ;
Neonate 1 Carbon dioxide levels in neonates: what are safe parameters?
*| sie Kei Wong!, M. Chim', J. Allen'2, A. Butler', J. Tyrell, T. Hurley', M. McGovern', M. Omer', N, Lagan'?, J. Meehan'?,
E.P. Cummins* and E. J. Molloy'2**
piees oty v v o
Carloetal ™ (2002, n =220 RCT (Level 3) and
ot dosimphits st A
* In healthy neonates, A Sy KT P, 607308 e
e b i iy izt iy A0 ey e
« the physiological CO2 range is defined as 35.3-45.0 mmHg. w Arisloaran N ®  Secondary s o AT PaC0, 60-73100 kot
" ey frchain e i ot ey
. . . Zapek et ol Q014 3
+ Hyper- and hypocapnia can both have detrimental effects for newborn infants. ]
Vshera . o) y
ot ety
e oo s
[ep— sty e Conmens
NE Nadeem et (2009), PCO; 26-3.2 i
n=55 level 4) 195247 mmHg) and hypercapnia (>6.6 kPa or 49.5 mmHg) over the first 3 days after
o e s bt s
" Pappas et al ™ (2011), Secondary study RCT (Level 3) pC0; >26-33 Wa Assodiation between poor neurodevelopmental outcomes at 18-22 months of age and
feid RS s w1
Newodev & CP Kiinger et al** (2005), Retrospective cohortstudy  PaCO;>26kPa 195 mmg) adverse:
pee e g
iy
|COH Abbas P etal," Retrospective cohort study  PaCO; 5.2kPa (390 mmHg) ital, best d
e o etk it debepieeiio
Bojanic et al* (2015), s protective
M iy
Wong SK, Chim M, Allen J, Butler A, Tyrrell 1, Hurley T, McGovern M, Omer M, Lagan N, Meehan , 2mHONE
Cummins EP, Molloy E. par ? :
T — T —
@) ugtaotnpy ety @) ugtaotnpy ety

+ Periventricular leukomalacia: PaCO, > 35mmHg
+ Neurodevelopmental, cerebral palsy: 35.3mmHg < PaCO, < 54.8mmHg
+ Neonatal enterocolitis: PaCO, > 24.7mmHg

+ Bronchopulmonary dysplasia : PaCO, < sommHg
+ Intraventricular hemorrhage : PaCO, <57.8-6ommHg
+ Congenital diaphragmatic hernia : PaCO, <3gmmHg, PcCO, <65.3mmHg

Wong'SK, Chim M, Allen J, Butler A, Tyrrell, Hurley T, McGovern M, Omer M, Lagan N, Meehan J,
Cummins EP, Moloy EJ par ?

1 Tissue oxygenation

BENEFIT

4 Hypoxia tolerance

4 Aveolar macrophage function

Habre W, Petdk F. Br  Anaesth. 2014 Dec;113 Suppl 22636

The Korean Sociey Pediatic Anesthesia

@ ug2ofopete

So, What is optimal 02 and CO2?

* Avoiding both hypocapnia/hypoxia and hypercapnia/hyperoxia is optimal,
but there is not a uniform range of optimal C02/02.

+ It depends on what you focus on most

+ Unless the patient's condition is bad, it is better to avoid providing high oxygen
+ Consider patient’s condition

166
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Pichaya Waitayawinyu

Department of Anesthesiology, Siriraj Hospital, Mahidol University, Thailand

A
| Outline

* Children’s lungs — what differ from adults’
* Atelectasis during general anesthesia

* PEEP and Lung recruitment — role and how to perform
intraoperatively

* Lung protective ventilation
* Mode of intraoperative mechanical ventilation in pediatric patients

L1 TP o7 H— B S

AL

ASPA 12023 vt

Newborn

failure

Diaphragmatic fatique - respiratory

Anatomical Differences

* Chest or thorax: shape, ribcage, mechanism of breathing

W ©uvromus
-5

Chidadut

e

Thoracic configuration

AL

Anatomical Differences

* Breathing pattern — preferential nasal breathing, diaphragmatic
breather, poor developed intercostal muscles and abdominal muscle,
high RR due to limit chest expansion

* Diaphragm —angle of insertion more horizontal, infants have less high
endurance muscle fibers

* Large internal organs

* Airway diameter — short trachea, small airway diameter, right
bronchus less angled, airway swelling produces high resistance

JX] NP1y < E— B S

AL
ASPA 2023 sicwtrrinsmionsn

surge at 30-34 week GA

Anatomical Differences

* Bronchial walls — more cartilage & connective tissue, less muscle
* Surfactant — reduces surface tension, secreted from 23 week GA,

* Alveoli - very few, small alveoli at birth (= increases in numbers and
sizes rapidly in 2 years), susceptible to collapse and atelectasis

* Collateral ventilation — poorly developed in children < 2-3 years >
more susceptible to alveolar collapse

Obsinctng Mows

@ un o

PhyS|o[og|c Differences

* Lung compliance — newborn & infant < adult’s, child ~ adult’s
* Compliant chest wall
* Need for adequate pressure to open up the alveoli with a risk of volutrauma
and barotrauma

* Airway resistance - newborn M and decreases to adult values at 8
years old

aspa2023.org

residualcapacity;
Functional residual capacity.
Source: Authors.

machines? Rev Colomb Anestesiol 2018; 46:Supp

PhyS|o[og|c Differences

Figure 1. Functional residual capacity. Av=alveolar ventilation;
ventilation/

* FRC- proportionally less than in the
adult and than the pulmonary

capacity

+ Normal glottic closure at end
exhalation is prevented by ETT-a
minimal PEEP maintain physiologic
FRC in pediatric patients

Rivera-Tocancipa D, Diaz-Sanchez E. How to ventilate the anesthetized child with the modern anesthesia

i i
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* Closing volume - proportionally larger
than in the adult and exceeds the FRC
under general anesthesia

nfant i Adut

Figure 2. Closing volume. ERV=expiratory reserve volume; RV=
residual volumen; FRC=functional residual capacity; IRV =inspira-
tory reserve volume; TV =tidal volume.

Source: Authors.

Rivera-Tocancipa D, Diaz-Sanchez E. How to ventilate the anesthetized child with the modern anesthesia

machines? Rev Colomb Anestesiol 2018; 46:Supp . 1 |

AL
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Physiology of Atelectasis

* Airway collapse begins quickly following induction of anesthesia

* Mostly affacts the dependent areas of the lungs where the
transpulmonary pressure is lowest

* Loss of muscle tone = FRC | ->small airway closure

* Compression of lung tissue by transmitting intra-abdominal pressure
* High FiO, use at induction promotes atelectasis

* Atelectasis = intra-pulmonary shunt T = hypoxemia

* Atelectasis — also place the patient at risk of developing ventilator-

associated lung injury
\berg. Effects of

Trachsel D, Svendsen J, Erb TO, von Unge function. BrJ

AL
[ —

B S

Physiology of Atelectasis

* Anesthetic agent use — atelectasis occurs with both intravenous and
inhalational general anesthesia

* Light sedation is associated with less atelectasis compared with
general anesthesia

* Muscle relaxant reduces FRC and impair ventilation distribution in
children (FRC decreases 45% in infants vs 10% in preschool-age
children)

* Ketamine has less impact to muscle activity compared with propofol

- FRC 20% higher in preschool-age children
i SN

Bruins S, Sommerfield D, Powers N, et al.
Ped Anesth 2022;32:321-329

lung recruitment i

AL
ASBAT2023 m ssrmse

B S

Recruitment maneuver and PEEP

improve ventilation/perfusion mismatch

A
ASPA Effects of Recruitment Maneuver on Atelectasis in

ﬁ S
Anesthetized Children

B B e D oo ann: w5, o4 CPAR5 210115 every 4 breaths|
Then bring PIP up to 40 cmH,0

RR 30 /min for 10 breaths

© 208 A sy o Ancsteiopse o Lipic Wil & Wik

24 children (6 mo-6y)

for cranial MRI

Use MRI imaging for

measuring atelectasis

volume during

anesthesia

* Randomized to ZEEP,
CPAP 5, ARS group

* ARS: Alveolar

recruitment performed

after induction of GA

then keep PEEP at 5

through out

f— Obsere2 ZEEP CPAP

A

ASPA'Z  ZEEP  CPAP .o

Fig, 3. Nuclear magnetic resonance im-
ages of representative patients for each
of the three treatment groups. (Left)
zEEP pressure;

Coronal cut

pressure of 5 cm H,0; (right) ARS = al-
recruitment

lar strategy with images
taken at a PEEP of 5 cm H,0. The top of

Middle Upper

Lower

AL

ASPA 12023 cxovrrmmimen

B Suesonsn

) ot

‘Significant Ateectasis

(Consolcation score 22)

TV, il volume.

Jang YE, Ji SH, Kim EH, at l. Effect of regular alveolar recruitment on i i ctasis in
in the prone position: a randomized control tril. Br ) Anaesth 2020; 124(5): 648-55.
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ORIGINAL ARTICLE

Lung recruitment prevents collapse during laparoscopy
in children Before CP
A randomised controlled trial

B Sunsonmn
as)

During CP After CP

c i

ARSI i S S

Cecila M. Acosa,Tomds Sara, Martin Carpinela, Giovanri Volical, Lia Rici, Sergio Poioto,
Diego Abrego, Segio Gonorazky, Stephan H. B5hm and Gerado Tusman

C-group

RM-group

ecruitment manoeuwte group.

aspa2023.org
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Recruitment maneuver regimens

* Sustained application of positive airway pressure up to a set of
minimum of 40 cmH,0 for 10-30 sec before returning to baseline

* Varying airway pressures during the respiratory cycle by gradually and
stepwise increasing PEEP (to approximately 15-20 cmH,0) = increase
in tidal volume to a maximum PIP 40 cmH,0 - gradual lowering of
PEEP to level required to prevent de-recruitment

Bruins S, Sommerfield D, Powers N, et al. lung

Ped Anesth 2022;32:321-329

. b | mbol

A

ASPA 12023, ., TABLE 2 Strategies torectuce atelectais nanesthetzed R ©uvsonsn
children
Strategies to reduce atelectasis

« Continuous positive airway pressure (30-40 cmH,0) for 5-10s
 Multiple prolonged breaths of 30-40 cmH,0 of continuous

pressure over PEEP

o Stepwise increase in airway pressure to max 40 cmH,0 under
LUS guidance

« PCMwith i of 15 cmH,0

increase by 5 cmH, 0 until 30-40 cmH,0
o PEEP >4 cmH,0
« Postural RM, particularly following thoracotomy
« Avoiding high FiO,
« RMwith cuffed ETT superior to SGA/face-mask

« Avoidance of neuromuscular blockade

Abbreviations: LUS, lung ultrasound; PCM, Pressure Controlled Mode;

PEEP, positiy d-expi y pressure; RM,
Fe 2

SGA, supraglottic airway., ETT endotracheal tube.

Bruins S, Sommerfield D, Powers N, et al. lung

Ped Anesth 2022;32:321-329

_ﬁi};l

* Mechanical ventilation strategies aimed at minimizing lung injury
* Avoidance of volutrauma and atelectrauma

* Most data from adults’ studies

* Lower mortality rates in adult patients ventilated with a tidal volume (Vt)
of 6mL/kg ideal body weight (IBW) and plateau pressures (Pplat)
<30cmH,0 compared to Vt of 12mL/kg IBW and Pplat <50 cmH,0
(ARDSNet)

In nonobese adult patients undergoing open abdominal surgery, ventilation
of Vt 8 ml/kg with PEEP of 12 cmH,0 combined with recruitment
maneuvers was compared with PEEP of 2 cmH,0 without recruitment
maneuvers No different in postoperative pulmonary complication

Kilpatrick 8, Singer P. Lung protective srategies n anaesthesia. Br | Aaes 2010. 105(51)108-16

ARDSNet trial, PALIVE study, PROVHILO study | [ 1
Heath C, Hauser N. Is there a role for lung-protective ventilation in healthy children?. Ped Anesth 2022. 32(2);278
e fr

* Concerns with the use of low Vt - increased risk of atelectasis,
development of hypercapnia, reduction in respiratory compliance.

* Specifically, in the pediatric context, lowering Vt is associated with
concerns about increased dead space and hypercapnia.

* In simulated models of pediatric acute respiratory distress (PARDS)
patients ventilated with Vt of 10 ml/kg, no compromise in gas
exchange was demonstrated

_E&;l

1. Target Vt 6-10 mL/kg IBW, avoiding Vt > 10 mL/kg

2. Limit PIP < 30 cmH,0 and delta pressure < 10 cmH,0. Monitor
variations in Vt carefully to avoid volutrauma

. PEEP remains an important component of LPV but the optimal level
of PEEP for pediatric patients is unknown. Suggest PEEP range of 4-
8 cmH,0 |

. Recruitment maneuver

Heath C, Hauser N. Is there a role for lung-protective ventilation in healthy children?. Ped Anesth 2022. 32(2);278-85. [

'S

5. Avoid FiO, of 1.0 unless a clinical emergency occurs
6. Recruitment advised to maintain FRC — suggest either sustained
inflation of 30 cmH,0 for 10-30 sec or an incremental increase in PEEP
based on individual patient needs 7 W

f

Heath C, Hauser N. Is there a role for lung-protective ventilation in healthy children?. Ped Anesth 2022. 32(2);278-85. [

A

ASPA 12023 vt

W ©uvaomas
(-8

Mode of Ventilation
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* Square wave pressure waveform provides
the maximum inspiratory pressure for the
entire i-time favoring lung recruitment

b

* Maximum volume of ventilator is
to develop the rest pressure - the
desired tidal volume can be delivered
even small leak presents

* Provide rapid rate, high inflating-pressure —
suitable for patients with severe lung
pathology

* Maximum PIP is limited = prevent
barotrauma
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Asea 208 itial settings for pressure-controlledgy

mechanical ventilator in children °

Infant Toddler/Child Adolescent
I = el
2030 1525 12:20
Minimum 6-10

Inspiratory time (sec) 0.4-0.6 0.7-0.9 0.9-1.2
Targeted, based upon

Adjust to desired inspiratory time

changes to inspiratory flow

Flow trigger (L/min)

Pressure support cycle

Start with 1.0 rapidly wean to < 0.6
0.25-0.5 0.8-2 0.8-2

10-25% of peak flow rate | 1

Volume- controlled Ventilation

* Square wave flow waveform, with flow rate determined by the
ration of the set tidal volume to the i-time

* Ensure tidal volume to be delivered by the ventilator

* Tidal volume is delivered regardless of PIP -> risk of barotrauma
(stop when maximum pressure limit is reached)

* Risk of losses from the ETT leak

A Jnitial settin

ASPA 202 gs for volume-controlled»@ <L -

mechanical ventilator in children

Infant ‘oddler/Child Adolescent
(<1 year of age) (1-12 year) (>12 year)

05 ot 31 5 v et

Tidal volume (mL) 5-8 mlkg
20-30 1525 1220
Minimum 6-10

Peak inspiratory flow (L/min)

Inspiratory time (sec)
Targeted, based upon
changes ¢ ratory flow

Flow trigger (L/min)
Pressure support cycle

Adjust to desired inspiratory time
04-0.6 0.7-0.9 0912

Start with 1.0 rapidly wean to < 0.6
02505 082 082

10-25% of peak flow rate | 1

Jorrr

Dual Ventilation

* Ensure accurate tidal volume, cycle after cycle, with a limited
maximum pressure

* PCV with volume guaranteed (PVC-PG)

* Convenient for frequent and broad airway pressure changes
occur; laparoscopic, thoracoscopic surgeries

AL

AS]
Pressure Support Ventilation

* Patient initiates spontaneous breathe

* Reduce work of breathing imposed by endotracheal tube or LMA
* Need to keep PCO, level to maintain spontaneous breathing

* Combined SIMV and PSV to insure minute ventilation

* Potential advantages:
* Facilitating emergence of anaesthesia
* Improved hemodynamics due to less positive pressure needed
* Assessing depth of anesthesia
« Titration of opioid analgesia

'Synchronized Intermittent Mandatory
Ventilation

* Improve the patient-ventilator relationship
* SIMV-Pressure Control (PC) or SIMV-Volume Control
(ve)

* Determine patient’s ‘trigger flow’ in order for the
ventilator to allow and assist spontaneous ventilation

A

To Protect the Lungs: keep an eye on

* Impact of breathing systems used for manual ventilation — use
modified Jackson Rees T-piece with caution (inexperienced use)

* Impact of extubation — FRC loss, consider put non-invasive ventilation
immediately in high risk patient

* Impact of CPB and cardiothoracic surgery — FRC reduction during open
chest and CPB

Trachsel D, Svendsen J Erb TO, von Ungern-Sternberg, Effects of anaesthesia on paediatric lung function. Br J Anaes 2016 117(2):15163 |

'S
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Dead Space and the Pediatric Patient

* Dead space = any portion of the breathing circuits or lungs in which
there is bidirectional gas flow without gas exchange (include device
that provide gas sampling)

Vp/Vy ratio increases —>
exponential increases in
PaCo, level

Figure 4. Typical apparatus added to the breathing crcult with inter-
nal volumes noted. Dead space volume added to the circult can
range from 9 n for Uhe smallest heat and moisture exchanger
(HME) pictured to 55 m for the combination of elbow, large HME,
and expanded flxible extension. (From Pearsall M, Feldman JM,
When does apparatus dead space mater for the pediatic patient?
Anesth Analg 2014;118:776-80.)

'S
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Pichaya Waitayawinyu: PEEP and Recruitment, Mode of Ventilation

§ A
® o *$Monitoring to Achieve Optimal Ventilation

o \entila Monitoring

szl

* Gold standard — Arterial blood gas analysis
* Standard
* Oxygenation: pulse oximeters

* Ventilation: ETCO,
* Respiratory mechanics: loops and scalars

Clinical signs:
- Respiratory rate Continuous vigilance of trained anesthesia personnel

- Physical examination — chest
movement, synchrony,
percussion, breath sounds

- Movement of reservoir bag

M M
e’ 7 . . . . . . »-‘l/' . . . . . .
ac Ventilation Monitoring in the Modern Machines e ac Ventilation Monitoring in the Modern Machines et
Spirometry: Spirometry:

Al etk
[

* Flow-volume loop

* Pressure-volume loop

N * Identify the pulmonary compliance - flattened curve -> decrease
pulmonary compliance

Ot s e Ossvean e
[y

‘‘‘‘‘ g
4 Voo
P eraston

4 Sy e s

* Determine ideal PEEP at lower inflexion point

M M
2 2
“acVentilation Monitoring in the Modern Machines et “acVentilation Monitoring in the Modern Machines et
Pressure-time curve: Flow-time curve:
* Airway resistance — approximately 5 cmH,0, if > 8-10 cmH,0 = high * Determine I:E ratio
endotracheal resistance (tube kink, partial airway obstruction from
secretion, very small tube) inspiraon .
* High PIP with normal airway resistance = high Pplat -> changes in e
pUImonary Compliance = m Peak Pressure g Time (sec)
* Pressure drive (driving pressure) ey fodimes s
ideally < 10 cmH,0, isaiin P N g /
should not > 14 - raise PEEP level s Expiration
Mo coophii
"
e | N § s
& o . o oforziere DA 72023 1 i cevmmmses ; W Sunsontine
**Goals for an Optimal Ventilation AOR L
Summary

* Optimal PaO, at the lowest inspired oxygen concentration * Atelectasis develop easily in children especially during general

* Recruitment maneuver in case of using FiO, < 0.25 anesthesia

* Anacceptable PaCO, * PEEP and lung recruitment shoud be performed to prevent atelectasis

* ETCO, less predictable in small tidal volume or increased dead space « Lung protective ventilation is suggeted

* The ideal mode of intraoperative mechanical ventilation in pediatric
patients is not definite.

* The desired tidal volume at the least inspiratory pressure
* Interprete expired tidal volume with caution
* Use pressure-volume (PV) loop as a guide
* Add PEEP or recruitment maneuver

Be acquainted with your anesthesia machine |

aspa2023.org 171
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Inhale the Future Exhale the Past Smart Choice of Ventilation
Equipment

Joy E. Luat-Inciong

St. Luke's Medical Center, Philippines

A

ASPA 12023 - cuutrimmimen

B Sunsonmn
as)

OBJECTIVES

« Identify novel pediatric ventilation related equipment
* Discuss perioperative applicability of novel equipment
* Cite pros and cons of equipment innovations

RTPRESST N

A

ASPA 12023 - cuutrimmimen

D Sunsaa
Optimal Ventilation Strategy Goals

1. Optimal arterial oxygen tension (Pao2) at the lowest inspired
oxygen concentration (Fio2)

2. An acceptable arterial carbon dioxide tension (Paco2)
3. The desired tidal volume at the least inspiratory pressure

Optial Ventilation of the Anesthetized Pediatrc Patient by effrey M. Feldman, MD, MSE
Anesthesia & Analgesia January 2015 » Volume 120 + Number 1

RTPRESST N

/\ .
ASPA 12023 ot @ e

Ventrain®

/\ .
ASPA 12023 ot @ e

* It does not require high pressures ; requires only a stable flow

* The shorter (and active) expiratory time permits higher minute
volume and prevents pressure build up, barotrauma and air trapping.
* Capability for expiratory ventilation assistance to counteract the

expiratory flow limitation that arises from narrow tracheal tubes.
* It facilitates both oxygenation and CO2 removal when ventilating
through small lumen tubes.

RTPRESST N

172

Ventrain®
A S A S
ASPA 2023t ﬁ@mww ASPA 12023 vt B Suoornn
Advantages
Disadvantages

* Requires manual operation
* Lacks continuous pressure monitoring

RTPRESST N
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Joy E. Luat-Inciong: Inhale the Future Exhale the Past Smart Choice of Ventilation Equipment

A
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Flow Controlled Ventilation

* energy dissipation that occurs during intermittent positive-pressure
ventilation is one of the contributors to ventilator induced lung injury
(VL)

* to reduce energy dissipation, the flow must be held constant with an
inspiratory to expiratory ratio (I:E) close to 1:1.

A

ASPA 12023 ot ,% p—
« Evone® Flow Controlled Ventilator
7’ using Tritube®

o

/\ .
ASPA 12023 ot ,% p—
Pros & Cons

* The use of relatively low flow rates leads to improved distribution of
lung aeration and improved gas exchange compared to conventional
ventilation.

* Possibility to ventilate through very narrow endotracheal tubes

* Can only be used with total intravenous anesthesia since vaporizers
cannot be included in the breathing circuit.

* Lacks adaptive ventilation modes and the possibility to be triggered
by the patient

* Only recommended for use with an ideal body weight of over 40 kg

"m Lol |
o 1 8 k&‘%i

/\ .
ASPA 12023 - cconrronrminen :% pr—

Negative Pressure Ventilation

A

ASPA 12023 cirtronmmims
Negative Pressure Ventilation

* benefits cardiac patients by improving hemodynamics

« wean from positive-pressure ventilation or combined with it

* bridge therapy until intubation or lung transplantation is available
* used to avoid intubation in selected patients

* could be involved in physiotherapy, home care, or palliative care with
better quality of end-life

fﬁ S5

* need to develop standardized ventilation strategies and protocols based on
prospective and controlled studies

* determine indications and contraindications, and
populations

specific  target

AL

1 TRT L - P—

PeDLR

Difficult Airway Bundle Checklist
PEdiatric DIfficult Intubation Registry Group

A

ASPA 12023 - cuutrimmimen
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Modified Nasal Trumpet

:@ S

P 4

"j// =3

3

4

Naso-Flo®
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Buccal Oxygen Insufflation

Ring-Adair-Elwyn (RAE) tube

@ Simaai
as)

A

ASPA 12023 - cuutrimmimen

@ Simaai
as)

Endotracheal tube thru
Supraglottic Airway Device

AL
ASPA 2023 - icwtrrinsmsonsn

cap-ONE® mask

174

AL
ASPA 2023 icevtrrnmsoein

= 00:3545 -11-1910:0338 0 68 &

AccurSound Electronic Stethoscope

(Airmod) n Hg
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Ayse Cigdem Tutuncu: How to Optimize Our Children’s Intraoperative Ventilation Care with POCUS

How to Optimize Our Children’s Intraoperative Ventilation
Care with POCUS

Ayse Cigdem Tutuncu

IU-Cerrahpasa University, Medicine School of Cerrahpasa, Tlrkiye

Learning objectives

perati and normal d findings

* The use of ultrasound as a tool for PEEP titration intraoperatively

« Ultrasound guided recruitment maneuver and detection of alveolar overdistension

The ultimate goal of MV;

+ Maintain adequate gas exchange in the alveoli.
« Prevent alveolar collapse

+ To induce alveolar opening,

*To avoid lung injury

Q 2; How do we reach this goal ?

Fi02
Optimal- PEEP

Avoidance of the lung injury !

Tidal volume

f

Low tidal volume

Low plateau pressure

High PEEP ‘open lung’ approach
Low driving pressure

Recruitment maneuver,

=

Low ventilation power
Cumulative injuries strain

Best Practice & Rescarch Clinical Anacsthesiology 2015

Electrical impedance tomography guided
Lack of consensus on targeted parametres
Not widely avalaible

.mm
fe e ="
& 7 @

Optimising of
mechanical H _5—45—‘
iy
3 €
&

ventilation

Transpulmonary Pressure

i Monitoring of R .
o ::‘E.d — mechanical sy ThOTacic CT guided
Dislodgment of the probe ventilation Unssisble for OR

BLUE PROTOCOL;
first LUS based systematic approach
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Is it possible to detect reaeration of the lung with ultrasond after recruitment manoeuvre
and PEEP setting ?

o

lifies... 1 Biines

olpatiato) | S Prin | o

Sensivity specificity of lung POCUS ?

[ e e v )
94 97 95 90

1. Bat sign (pleural line)
2. Lung sliding

3. Aline (horizontal artifac
4, Quoad sign
5. Sinusoid sign

OR

=

EFFUSION [k

6. Fractal and Tissue-like sign| CONSOLIDATION LuiD

7. B-line (vertical artifact)

8. Lung rockets )

9. Abolished lung sliding with Stratosphere sign — AIR

We can detect; 10. Lung point

pleura movement
air loss

e lung pulse and the dynamic air bronchogram, are used to distinguish atelectasias from pneumonia

air/fluid space
no air; hepatization

Pleural
Effusion
Songete 01 Alveolar
g Consolidation 90 98 88 95
International evidence-based guidelines on Point of Care Ultrasound (Preumonic)
(POCUS) for critcally il neonates and children issued by the POCUS Interstitial
Working Group of the European Syndrome 93 93 87 99
Society of Paediatric and Neonatal Intensive Care (ESPNIC) (CHF, ARDS)
Complete 100 9% 100 9
” i’ " Pneumothorax
” Occult 79 100 89 99
A p o’ Pneumothorax
» . AECOPD 89 o7} 93 95
i Pulmonary 81 99 94 98
» h Embolism
ot S— )
1
o n ses Anesth Analg 2017;124:494-504
Critcal Care (2020) Ann int care 2004
Pleural line
O Normallung =~ TheA profile -
Lung findi fult d ' e
ung findings of ultrasoun s

Horizontal reverberation artifacts in aerated lungs
Paralel to the pleural line
Decay with increasing depth

Normal pleural sliding (arrow points to the pleural line)

2 Bilateral B lines.
Intertitial syndrome,
111 CHF, ARDS, ILD

Unilateral B lines
Pneumonia

Bline;

Itis well-defined, laser like, hyperechoic rays projecting vertically from pleural line
A comet-tail, vertical artifact, arises from the pleural line.

Moves with lung sliding, does not fade

Descends up to the edge of the screen

Obliterates the A-lines.

increases along with decreasing air content increase
in lung density

Pulmonary Interstital Edema is designed by diffuse lung rockets.
Lung rockets are defined as at last 3 B ines between two ribs

Lung rockets

Glass rockets

edenotous subleal interobulr e roun gl aeas

LUS score

score 0: A-lines or < 3 Blines

score 1: 23 B-lines

score 2: B-lines becoming coalescent

involving >50% of the pleura

Bilinesy "~ CoalescentBHlines. “white lung

Anesthesilogy 2021
PLOS ONE 2022

P Lung point

Consolidation:

LUNG CONSOLIDATION:

AIRERONCHOGRANS

FlGid bron
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A s 5 e Ao e 1 Y Table 2. Atclectatic Volumes

Effects of Recruitment Maneuver on Atelectasis in ze oo aRS
Anesthetized Children
5cmH20 PEEP ScmH20 PEEPHRM  ptelctasis volume (em)
ight 125075-456" 95@1-237) 0f
ZEEP ARS Left 425@2-139) 88(53285 01

Atelektazi -
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Dynamic of re-expansion of atelectasis during GA

C
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o
T T & k& &
T stV o)
Vital capasity maneuver
5 se Lung inflation with 40cmH2!

BA1999

Effects of an alveolar recruitment manoeuvre guided by lung
ultrasound on anaesthesia-induced atelectasis in infants: a

d, led trial ). g
A

LUS; 1 min after starting ventilation, at the end of the surgery.

AR LOSS

The degré@ of consolidation  The degree of B lines

J clinical anesthesia 2023

Group Control/Group Recruitment
Volume controlled mode Vt; 8 ml.kg, PEEP of 5 cmH20

i thes elated B ins

, 5cmH,0 PEE
not sufficient
+RM
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Anaesthesia induced atelectasis in children develops within 1 min of mechanical
ventilation of the lungs !/

The incidence of atelectasis may be reduced by early application of the RM+PEEP

b 3 white lung.

olcation

CONSOLIDATION

Lung ultrasound evaluation of incremental PEEP recruitment
maneuver in children undergoing cardiac surgery

@)

Tung recruitment protocal

peep

Ventlaton presure

g

o
<~ acenting brrch—«—descendogbach—

Periop 5 cmH20 PEEP, RM; increased PEEP; 10-15 cmH20 PEEP

Variable maneuver maneuver Palue
Ultrasound score (Scan 16) * 8(312) 2(04 <001
Utrssond scoe (Scan58) 4004 102 <o
CDyvkg (mL/cmH,0/kg) 06 (0407 08 06-10) <001
Pa0; (mm Hg) 243 (129.275) 278 (207-323) <001
PaCO, (mm Hg) 4027 016 <0t

pediticPumonology 20205,

Prevention of atelectasis by continuous positive airway
pressure in anaesthetised children

Anaesthesia Endof
ur) Arsstesiol 2021 35418 nduction ntataton sugey  Extubation
—— ——
atelectasis ; Control Wiout Without
Fese T thout I g i
95% in the Control group group CRAR! CoAR
52% in the CPAP group I I I
Randomisation LS [ 1S ws @y ws
i e C s 1
CPAP g D, T|{ }Tz i i
Yer degistir. aroup [ ee———
o —
Awake Mandatory mechanical ventilation Awake

AT, airtest; C-group, contrl patients; LUS, lung ultrasound; RM, recritment manoeure; T0, baseine before anaesthesia; T, after tracheal
intubation; T2, end of surgery and before racheal extubation; T3, ~60min afer surgery.

Therefore, it seems that 8cmH20 of PEEP after a recruitment
manoeuvre was not enough to overcome the decrease in
transpulmonary pressure induced by capnoperitoneum

Effect of regular alveolar recruitment on intraoperative
atelectasis in paediatric patients ventilated in the prone
position: a randomised controlled trial

= —
] P

Ry ——"
Children (<3 yr)
undergoing general anaesthesia (>2 h)
in the prone position
-Ultrasound-guide regular alveolar recruitment
-without recruitment.
Vt 6 ml kg, PEEP of 7 cm H20.

Saplcan Actass
(Consoidaion scve 22)

Regular alveolar recruitment reduced the incidence of
atelectasis at the end of surgery in infants prone position.

General anaesthesia in the
prone positon 22 h

Position change

[ 1
ey St | Pre-extubation it
= FrF =S\

No RM
[Roguiarrecmant ] (A

TR CRF SR,

Effectiveness of postural lung recruitment on postoperative
atelectasis assessed by lung ultrasound in children undergoing
lateral thoracotomy cardiac surgery with cardiopulmonary
bypass  Pedatic umonoogy. 2021,56:1724-1732.
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|C-pattern with air bronchogram | ©'inreasein air bronchogram
Lung ultrasound guided pulmonary
recruitment during mechanical ventilation in
neonates: A case series

Journal of Neonatal-Perinatal Medicine 2021

Nonrecruitable'fung]

COP 25 cmh20 COP 1320

5 paten
sonographic distal

Fpaters
lung unit reaerati =

mmmm OPTIMAL PEEP

S pattern Bpattem

S-pattern

Cpattern

B-pattern

S pattem

increase PEEP until B pattern Time

For opening PEEP

decrease PEEP until S pattern
For closing PEEP

recruitable lu

Lung reaeration

Lung UltraSound Targeted Recruitment (LUSTR): A Novel
Protocol to Optimize Open Lung Ventilation in Critically
ill Neonates

S-pattern B-pattern

the atelectatic lung feld on the upper side

PEEP

\ The optimal PEEP right above
| the closing pressure

I .<— RECRUITED LUNG

I»:f

I .

Mean Airway Pressure (amH20)

premp—

“‘”‘”‘"‘l .
oot | s

The S-pattern; allows to distinguish the recruitable from the unrecruitable
lung and guide the pressure titr:

on phase. Children 2022, 9, 1035.

Sunray lines™ (S-lines) as they resemble sunrays crossing the clouds

. Check lung aeration
. Asses hemodynamics
. Start Recruitment
. Find opening pressure
Detect ;Pplato/P driving
Oxygenation, complians
Detect the reaeration with USG

Ultrasonography for the assessment

of lung recruitment maneuvers
CitUlrasound ) 2016) 85

T Evidence o lung calapser——, 3

Opening pressure

Optimal PEEP
2cmH20 above P closing

Keop prtecive . I
Veniaion € ==

> () checkomodynamics

J——"Stable homodynamics?———,
YES NO
*iviiss &
* inolro

pes
 vasoaciive drugs

Paw (cmH20)

Find lung's opening
and closing pressures

@ Verify the effect of RM on lung
aeration and hemodynamics

Closing pressure

REAERATION PATTER B LINE

A LINES

Tthout lung

Effect of ultrasound-guided-pressure-controlled
ventilation on intraoperative blood gas and

ventilatory parameters during thoracic surgery
Indian J Anaesth 2020

1. Atelectasis was identified

2. Pinspincreased by 2cmH20 -15 s
3. Until atelectasis disappeared
4. Max limit:
Pplateau 25 cmH20,
Ppeak 35 cmH20

End-expiration End-inspiration

ultrasound

ages of tidal recruitment using |

probe within the intercostal space at the posterior axillary
line just above the diaphragm

the oblique position between the ribs to identify atelectasis
Ultrasound Guided -PCV

higher arterial oxygenation

better preservation of CO, probe in classical longitudinal approach during the tidal
Physiological acid-base status RSN

No complication

1. step; perform recruitment maneveour
2, step; decrement in PEEP allowed the detection of the

minimum level that prevents the reappearance of
atelectasis in LUS images

pleura l
Iung tissue
Back to protective ventilation

pulmonary hyp tion esti i by
transthoracic lung ultrasound: a pilot study

Ansestnos Ctcal Care & o Nednn 2120)

18 patients with normal lungs undergoing lower abdominal surgery

RM+ Positive-end expiratory pressure (PEEP) descending trial - 20,
18, 16,14, 12, 10, 8, 6, 4 cmH20

Six or more A lines detected in normally aerated regions can
be considered as indicating lung hyperdistention

@ it e NE B

PEEP 20 cmH,0

Regional pleural strain measurements

during mechanical ventilation using § i

ultrasound elastography: A randomized, = = 1
crossover, proof of concept physiologic i H 3 %

study
To'Bateité7 Ve, 8, 10, and 12 mLkg~1
screened 6 elastography parameters (lateral

translation, lateral absolute translation, lateral strain,
lateral absolute strain, lateral absolute shear

preliminary evidence that computing regional pleural
translation, strain and shear components is feasible in
over 90% of cineloops.

SUMMARY-intraoperative period

Normal A-line artifact

1. Check lung aeration regularly
2. Find USG abnormal images;
* (Consolidation, B lines)

3. Asses hemodynamics
4. Give proper position (if it is possible)
*  (most severely affected fields on the upper side)

Lung consolidation

5. Start Recruitment

Detect ;Pplato/P driving

Goal; optimum Oxygenation- complians

6. Detect the reaeration with USG

.

.

.

LIMITATIONS IN INTRAOPERATIVE ULTRASONOGRAPHY

lung point sign may not be visible in a circumferential pneumothorax

Operator-dependent limitations
Examination and correct interpretation of findings require training period

Patient dependent
Obesity
subcutaneous emphysema

Images may not reflect a disease state with 100% certainty
the absence of lung sliding ;pneumothorax.

pleural adhesions
large emphysematous bullae

Only detect pathology that reaches the lung periphery

Access to the thorax during surgery may be limited

178
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Blood Pressure Considerations in Pediatric Anesthesia:
Challenges & Implications

Stephen J. Gleich

Mayo Clinic, USA
DISCLOSURES
*No Conflicts of Interest + Describe challenges in noninvasive automated
blood pressure monitoring in anesthetized children.
LEARNING + |dentify complications of intraoperative
OBJECTIVES hypotension.
+ Discuss individualized blood pressure
management strategies in anesthetized children.

pr—— Y
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PEDS INTRAOP BP

Case .

+ 14 hours-old, term (39 3/7 weeks) female neonate, 3.1 kg

« Type C Tracheoesophagéal Fistula répair
— HearRete - 5p02. Anes () I T

Lt | How is hypotension defined in
A T children under anesthesia?
A NP Dsto - Ares (nny) Vw\t padc™ 3 ‘; -
\,\ ¥ l

Mayo ik Chicors Corter —(58)

Pediatric Anesthesia
PEDS INTRAOP BP How do pediatric anesthesiologists define

Hypotension Definition intraoperative hypotension?

Magnitude of SBP decrease indicative of IOH

80
70 N\
2 60 \\ 10-20% decrease
£ 50 £20-30% decrease
£ B30-40% decrease
30 W>40% decrease
& 20
" “““& T — '
04 - i
Choices
“Baseline” BP
N; 00 et
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Stephen J. Gleich: Blood Pressure Considerations in Pediatric Anesthesia: Challenges & Implications

PEDS INTRAOP BP

Hypotension Definition — Regional Differences

How do pediatric anesthesiologists define
intraoperative hypotension?

+ SPA members (U.S.):
« Thresholds for hypotension were 5-7% lower across all pediatric age groups

Values and methods used to define IOH by societal affiliation

SPA members
(n =337)

APA members

Age group (n =115 P value

SBP threshold values mean (sp) mmHg for IOH
Neonates 455 (8.5 49.6(84) 0.001

Infant-2 year 548 83) 59.6 (9.1) 0.001
Children 2-12 years 669 (8.9) 70.1 (6.8) 0.001
Adolescents 784 (10.0) 845 (53) 0.001

Nafiu 00 et al. PediatrAnes 2009

[——

SIOLOGY®

Reference Values for Noninvasive Blood Pressure in
Children during Anesthesia

A Multicentered Retrospective Observational Cohort Study

PEDS INTRAOP BP

Intraoperative Data — Reference Values

+ Multicenter Perioperative Outcomes Group data set
+ 9 U.S. centers + 1 center in the Netherlands

+ 0-18 years, ASA I-II, non-Cardiac procedures
+ Developed sex-specific percentiles of NIBP values for age

+ 2 artifact-free measurements in each phase

116,362 cases analyzed
* Preparation Phase: 108,179
« Initial Surgical Phase: 94,283

v

LOGY®

Reference Values for Noninvasive Blood Pressure in
PEDS INTRAOP BP Children during Anesthesia
Intraoperative Data — Reference Values A Multicentered Retrospective Observational Cohort Study
Preparation Phase Surgical Phase
R N [ em— B [

pge  mETLTERREETET OO ST T
deGrasffJC el al. Ane:

Weight

LOGY®

Reference Values for Noninvasive Blood Pressure in
Children during Anesthesia

A Multicentered Retrospective Observational Cohort Study

PEDS INTRAOP BP

Intraoperative Data — Reference Values

Preparation Phase Surgical Phase

deGraa JC et al. An

SSIOLOGY®
Reference Values for Noninvasive Blood Pressure in
Children during Anesthesia

A Multicentered Retrospective Observational Cohort Study

PEDS INTRAOP BP

Intraoperative Data — Reference Values

MBP - Preparation Phase

Prparaton ke Fense
Phe
\e 2 W aw  aw w0 aw  aw
o i “ I i ] 3 E 9
Imah 5 “ 2 n u 1 » I3
2o 6 2 s k ¥ 2 E @
fery x u 5 n xox M E n
s y i “ n » ¥ “ ]
S » “ B 13 oo 5 N
Age G ) 5 s« u a0 @ 9
S » » @ i 5w © a
Iyex u 9 a 7 5 & 2 @
e s @ n P o &
i s 5 & n s @ s @
dyen ] % @ 0 ® @ 6 @
Syens » 5 & 0 oo P «
fyen » s ® u 4w s "
Syen al @ n o 2 % @ n
10yess E: a u 0 5 1 a »
iyens @ R » P @ -~
lyess i @ % 5 “ @ %
Toyens 5 & ™ » % « » It
e 3 % “ o w Pl § bl 2 n

BB Graaff JC et al. Anesthesiology 2016
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Neonatal Data — Reference Values | PAEDIATRIC ANAESTHESIA

Age-dependent changes in arterial blood pressure in neonates
during the first week of life: reference values and development of
a model

+ Single center retrospective cohort
+ Noninvasive blood pressures of neonates, excluded severe comorbidities

+ Defined median +/- 2 standard deviations of reference BP

607 neonates
5885 measurements

tal BJA2023

PEDS INTRAOP BP

Neonatal Data — Reference Values

PAEDIATRIC ANAESTHESIA

Age-dependent changes in arterial blood pressure in neonates
during the first week of life: reference values and development of
a model

arterial

Z
£
£
g
2
i
g

U 3 4 5 6 7
Median BP in extreme preterm infants Dzt iy
steeply increased during the first day of life

van Zadelhoff AC et al. BJA 2023

[r——

bloodpressure-neonate.com
PEDS INTRAOP BP

Reference Values

Blood pressure reference values
Course of blood pressures during neonates’ first week of life in the NICU

Gestational Age at Birth

Instructions

We have estimated reference ranges for the blood pressure of neonates, o~ 37 Weeks 0 dus
find the appropriate range of blood pressure values for a chid, please enter  Postnatal Age:
s / her gestational age and postnatal age. These reference values are only

; i\ 5 days 0 hours
applicable to neonates admitted to NICU

Type P23 P16 Medan P84 P97
Mean 8P U 976 sedT 624 6995
SystolicBP 5966 6692 7440 215 899

DiastolicBP 2022 3661 4402 5141 5880

itps //bloodoressure-n

L J
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ANESTHESIOLOGY(

Reference Values for Noninvasive Blood Pressure in
Children during Anesthesia

PEDS INTRAOP BP

Intraoperative Data — Limitations A Multicentered Retrospective Observational Cohort Study

* No outcome data

* No “end-organ perfusion” data

* No correlation to:
« Cerebral encephalopathy
* Renal failure
« Hospital LOS
* Mortality
* Long-term neurodevelopmental outcomes

Auto 2.5 min

3115 (25
143

Challenges of intraoperative
measurement of BP in children

prS——

v

Which pressure to believe? A comparison of direct arterial with
indirect blood pressure measurement techniques in the pediatric
intensive care unit

PEDS INTRAOP BP

BP Measurement — Method

NIBP vs.
NIBP vs. ABP s

Doppler

Mean difference in Sys BP

uff |
‘Doppler

[

Automated BP cuff readings were falsely elevated
during hypotension

Holt TR et al. Ped

PEDS INTRAOP BP

BP Measurement — Anatomical Site

* Adults: o
* Higher BP measured in leg vs. arm
M etal Angest 08

« Children (up to 8 years-old):
+ LOWER BP measured in leg vs. arm
* Mean 10 mmHg lower 0-4 years

prS——

L J
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Complications of hypotension

prS——

L J

PEDS INTRAOP BP

Complications of Hypotension

Infantile Postoperative Encephalopathy: Perioperative
Factors as a Cause for Concern

+ 6 infants — undergoing elective procedures
+ Developed postop encephalopathy

+ Supratentorial watershed infarcts

+ Outcomes:
+ 1 died, 2 had developmental delays, 2 normal

+ Presumed cause: cerebral hypoperfusion

McCann ME et al. Pediatrics 2014

prS——
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aspa2023.org



\1 9t ASPA conference & 31 KSPA annual meeting

Stephen J. Gleich: Blood Pressure Considerations in Pediatric Anesthesia: Challenges & Implications

140 Patent 1 140 Paert4

PEDS INTRAOP BP

Definitions & Complications of Hypotension

PEDS INTRAOP BP

Cerebral Perfusion

8P (mmHg)

LLA in a 9 month old infant

« Cerebral artery flow velocities

measured by transcranial iy £ LLA= 83 mmig
0 s 100 150 T s 100 150 Doppler Ultrasound Ao
[ [
- e - LLAwidely variable nchidren
3 ™ + 30 to 55 mmHg H
Cutoff definition of hypotension gep £ s
from survey stud N N T £l
( Y y) :: = :: « No difference in the Lower 2o
Limit of cerebral
g '8 10t oo Autoregulation between
1w s 0o pues children <6 yrs & 6-14 yrs
120: 12 3 40 45 50 55 60 65 70 75 80
2" oe Ea N + Baseline MAP in young MAP (mmHg)
[ it children may rest close to the
§ o p—— g« j m : LLA
ks * * LLA: Lower Limitof cerebral Autoregulation
» 0
[P ———Y ; ) [P ———Y
; ) T % 1 1k
v ] o o v
w0 J— w0
-
PEDS INTRAOP BP -
Complications of Hypotension
Table 1 Intraoperative variables that affect cerebral perfusion 1 "
Atteriol pressure 0 s 100 150 0 50 100 150 - .
P et coonds o e [ Hypotension & Anesthetic
Inspired oxygen concentration _® _ 5 ty
ol 2 o Neurotoxici
Temperature P — pek™ -l P
BV i
10 1 [ororns ]
.4 ibi o Pediatric Anesthesiz
4|n_fal;\ts ?[S‘?I:’;‘h'b'ted prolonged LRI TR e EOITONAL e i The rise and fall of anaesthesia-related neurotoxicity and the
periods of mild hypocapnia L ey ©; ] Anesthetists rather than anesthetics are the threat to baby immature developing human brain
« ETCO, <35 mmHg 50 50 brains. seta iologica
4 5 candin
% I
f}nf"‘qaw-'— e — WessMetal
Bz G
o o
[P ———Y T T [P ———Y
v o ] Trate v
ANESTHESIA
i - d’;NMGESV‘% fants After General Neuropsychological and Behavioral Outcomes after
ifferences in Blood Pressure in nts After General il iril
e ol I e e | PEDS INTRAOP BP PEDS INTRAOP BP D At o Frocerines Recelr
Anesthetic Type Hypotension & Neurodevelopment The Mayo Anesthesia Safety in Kids (VASK) Study
8 * 722 infants - Inguinal herniorrhaphy
M g + Randomized to regional anesthesia or iy,
% " . sevoflurane
23 . " . i in Ki -
g g 3 - Hypotension: MAP < 45 mmHg Mayo Anesthesia Safety in Kids (MASK) Study — Neurodevelopmental Outcomes
Ee + Moderate hypotension: MAP < 35 mmHg MASK Study
i
& 5 i
Sg + Risk factors for hypotension: |Retrospective Cohort] | Prospective Cohort | R e
N #GAWeight; Hypothefmia l associated with lowest
b s Multiple exposures Multiple exposures o N9 grouRcn
p; B F neuropsych testin,
4.5x higher risk of hypotension associated with an associated with d d ] g
with General vs. Regional Anes increased frequency processing speed & fine
- of both LDs & ADHD motor abilities

prS——

L J

prS——

L J

RESEARCH REPORT WiLEY RESEARCH REPORT WiLEY
PEDS INTRAOP BP Hypotension and adverse neurodevelopmental outcomes PEDS INTRAOP BP t ion and adverse outcomes
Hypotension & Neurodevelopment among children with multiple exposures to general anesthesia: Hypotension & Neurodevelopment among children with multiple exposures to general anesthesia:

Subanalysis of the Mayo Anesthesia Safety in Kids (MASK) Subanalysis of the Mayo Anesthesia Safety in Kids (MASK)

Study MASK Study Study

* Mayo Anesthesia Safety in Kids (MASK) Study - ot Retrospective Cohort Prospective Cohort -
Neurodevelopmental Outcomes — L = ] | ] MU"}P'edeXP:SIUTSS
+ 2 lowest Systolic BPs recorded & compared l ;—I—‘ associate W;m:;"zi’
g Multiple exposures Multiple exposures § neuropsy-(':h testing
+ Association with outcomes by exposure category ¢ .associated with an associate_d with d d
+ Lowest SBP (continuous variable, lowest z- increased frequency processing speed & fine
score) of both LDs & ADHD motor abilities
 Intraoperative hypotension (defined as -1.0 SD ’ I I
below expected SBP)

| NO Association of Lowest SBP or Hypotension |

prS—— & * prS——

v v
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e : 3 =

Personalizing the Definition of Hypotension to Protect < fo
the Brain 2 H

Kemneth M. Brady, M., AaronHodsan, M., Ryan Hood, WD, Bruno DeCaria, M., Choy Lewis,M.0. harkes W, Hogue, M. 5& 3 s
& = £

& 2 %

+ Accurate and affordable non-invasive monitors to 3 . .= ] [ ——
detect decrease in cerebral blood flow W‘ ™ - %
FUTURE + Correlation to standard BP measurements Cis D o3
i y '
078 i p o7s| '
¥
+ Prompt treatments to maintain adequate blood & 050! 3 050
2 ) d Aot i i gom b Iowinn autoregulation
pressure and cerebral perfusion o phet 02s] : {
{ } } 1: pressure-passive
000+ ool oo - cerebral blood flow
EEEEEEE REEEEEE
CPP (mmHg) CPP (mmHg) [
Brady K et al. Anesthesiology 2020
[P ———Y [P ———Y
v ] e v

PEDS INTRAOP BP

Conclusions

+ BP measurement & evaluation in children under anesthesia — should be
individualized

+ Hampered by inaccurate measurements of automated NIBP

+ Reference ranges — not linked to clinical outcomes

+ BP is 1 component of multifactorial cerebral perfusion
« Inadequate cerebral perfusion - devastating neurologic consequences

* Future: outcome-based studies & monitors
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lan Yuan: Neuromonitoring in Neonatal Pain Assessment

Neuromonitoring in Neonatal Pain Assessment

lan Yuan

Children's Hospital of Philadelphia, USA

Canada

een e
i

-

Arizona | Al | T

Los Angeles
San Diego' . Hw.enb( "
=) =

& Aoska | §

G §

o ol e Mexico Gulf of Mexico

Paciic Ocean LMM”‘ZE [l il

Pacific Ocean | SR Cuba
Childrens Hospital of Philadelphia (CHOP)

33,000 cases / year
75 Pediatric Anesthesiologist (9 Cardiac)
30 Nurse Anesthetists
11 Fellows

10 Residents

Neuromonitoring in Neonatal Pain Assessment

"
1- Hungry
2- Tired

3- In pain from surgery

Consequences of untreated neonatal pain
Neuromonitoring to assess neonatal pain

Near-infrared spectroscopy pain assessment
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Misconceptions in Neonatal Pain

* Immature pain pathways and cannot transmit painful
stimulus to brain.

* Lack context to identify experiences as painful.

* Analgesic or sedative agents cause adverse effects to the
developing brain

Neonatal Pain -> Worse Postop Outcomes
T_HE LANCET

ne 329 Isue 8527, 3 January 1987, Pages 243-248

4 stress response
(adrenaline, noradrenaline, glucagon,
corticosterone, lactate)

RANDOMISED TRIAL OF FENTANYL
ANAESTHESIA IN PRETERM BABIES
UNDERGOING SURGERY: EFFECTS ON THE
STRESS RESPONSE

KJS. Anand ', WG, Sippell, AAynsley Green

/ protein catabolism at POD#3

PDA ligation in babies
without vs without fentanyl

Worse outcomes: Mventilation
requirement, bradycardia,
hypotension, metabolic acidosis,
intraventricular hemorrhage.

Neonatal Pain -> Increased Pain Sensitivity
THE LANCET

Volume 349, Isue 9052, 1 March 1997, Pages 599-603 VAS pain scores*
i
Effect of neonatal circumcision on pain 74
response during subsequent routine 64

(Circumcised with placebo

vaccination Bl g :’
= p<0-05
‘Anna Taddio MSc* <, loel Katz PhD ® , A Lane llersich MSc*, Prof Gideon Koren f § 4 }
2 (Circumcised with local p<0-05
. s | Uncircumcised
Pain response at 4 or 6mo 21
vaccinations in babies circumcised A
with local vs with placebo vs Ve : :
Baseline Vaccination

uncircumcised.
—————— Infant pain response {0 vaccination for infants In all groups
VAS=visual analogue scale.
*Values shown as mean (95% Cl).

R
Sy

S\

PAG

Immature descending pathway\\
| e Mdture ascending pathway)

1Yol 1
Descending noradrenergicand : §  Ascending

(A fibres | |

: LsModaion,| |

Nociceptor ORG |
endings <y 4 -

wlilianaduction,

Dorsal horn

Primary afferent
fibres (A5, C) helsy,

https//link.springer.com)/chapter/10.1007/978- > b X
3-030-87266-3_36 Spinal cord

Neuromonitoring in Neonatal Pain Assessment
Consequences of untreated neonatal pain

Neuromonitoring to assess neonatal pain

Neuromonitoring Neonatal Nociception

* Skin conductance test
* Newborn Infant Parasympathetic Evaluation (NIPE)
* Near infrared spectroscopy

* Surgical Pleth Index

* ANI (Analgesia nociception index)
* Pupillometer

Sabourdin N, Current Opinion in Anaesthesiology. 2022

. NIRS: Cerebral
Cortical 8 oy genation and

blood flow

Skin Conductance: Vascular
pathetic response

ubcortical

L Newborn Infant
Parasympathetic Evaluation

NIPE

v Tpain
Physiologic Adjusts for
ain Assessment Tool ___ Gestational A C ts Behavioral C ts\\_Type of Pain Prematurity _Scale Metric

[Premature Infant Pain 26 wk to termi Heart rate, oxygen Alertness, brow bulge, Procedural and Yes 021
Profile-Revised saturation squeeze, nasolabial postoperative
(PIPP-R)"" w

[Cries, Requires Oxygen, 3256 wk. Bl ure, heart  Cry, exp Postoperative No 0-10

Increased Vital Signs, rate, oxygen sleeplessness

Expression, saturation
(CRIES)™
INeonatal Infant Pain 28-38 wk Breathing pattern Facial expression, cry, arms, Procedural No 07
Scale (NIPS)"® legs, alertness
COMFORT (and 03y Respiratory response,  Alertness, agitation, Postoperative No 8-40
(COMFORTneo)*"”! (COMFORTneo:  blood pressure, heart  physical movements, (COMFORTneo:
rate muscle tone, facial prolonged)
tension
[Neonatal Facial Coding 25wk toterm  None Brow bulge, eye squeeze, Procedural No 0-10
System (NFCS)" nasolabial furrow, open
lips, stretch mouth
(vertical and horizontal),
lip purse, taut tongue,
chin qui
[Neonatal Pain, Agitation, 0-100 d Heart rate, respiratory  Crying o iity, ‘Acute and prolonged  Yes Pain: 0-10

and Sedation Scale rate, blood pressure,  behavior state, facial ain Sedation —10-0
(N-PASS)™ oxygen saturation expression, extremities or  Also assesses sedation
tone
[Echelle de la Douleur  25-36 wk None Facial activity, body Prolonged No 015
Inconfort Noveau-Né movements, quality of
(EDIN; Neonatal Pain sleep, quality of contact
and Discomfort) Scale** i . il
[Bernese Pain Scale for  27-41 wk Respiratory pattern,  Alertness, duration of cry, Procedural No 027
Neonates (BPSN)”* heart rate, oxygen time to calm, skin color,
saturation brow bulge with eye

squeeze, posture

Maxwell LG el al. Assessment of pain in the newborn: an update. Cinics in perinatology. 2019
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Skin Conductance (Sympathetic) Skin Conductance Test—Awake
Procedural Pain Assessment in -
Infants Without Analgosedation: —_—
18 Comparison of Newborn Infant — [
E Parasympathetic Evaluation and Skin * B
Conductance Activity - A Pilot Study
e i 7
endngs . 4§ . —
Vv -~/ Sk.ln Fonductance response to heel @
stick in non-anesthetized infants. &
s 3 "
Measured at 1 min before and 3
s min after heel stick
sweat, -_‘
ol S
Infants grouped no/mild/moderate .
Stimulus-> Sympathetic nerve activity -> Sweating -> Skin Conductance v %m based on behavior remidmoderate P
pain scale.
Skin Conductance Test—Soedated Skin Conductance Test—Sedated
Skin Conductance Versus the Modified COMFORT . Skin Conductance Versus the Modified COMFORT
Sedation Score as a Measure of Discomfort in Sedation Score as a Measure of Discomfort in
Artificially Ventilated Children Pediatics 208 Artificially Ventilated Children pediatics 208
1 ki 4 s e M T S O P 1 ki 4 s e M T S O P
o Fonductance in microsiemens
25 e
Skin Conductance and COMFORT
score after tracheal suction in P
ventilated and sedated children. 00
Correlation factor 0.79 it
9”0»!( 60 o 300 360 seq
10 Before After
‘ 2 0 2 4 6 8 10 12 14
COMEFORT change from
baseline
Newborn Infant Parasympathetic Evaluation (NIPE) Newborn Infant Parasympathetic Evaluation (NIPE)

= Pediatric version of Analgesia Nociception Index |
Stimulus > Sympathetic /|, Parasympathetic

Respiratory Sinus Arrhythmia

-» {/Heart Rate Variation -» {, NIPE

vV va T' EKG + Respiratory Monitor

— =ECG

— = Resp

/M Heart Rate Variation with /* vagal tone ~ I parasympathetic activity

ttps://wwwyoutube com/watehhv=géa-VIKdYNQ

Newborn Infant Parasympathetic Evaluation (NIPE) — Nonanesthetized Newborn Infant Parasympathetic Evaluation (NIPE) — Anesthetized
Newborn Infant Parasympathetic Evaluation Index for Pediatric Anesthesia
the Assessment of Procedural Pain in Nonanesthetized Temisivn| a0 068 2021

2 . Comparison of the Newborn Infant i i
Infants: A Multicenter Pilot Study  am ) perinatol 2021 (NIPE™) ndex tochanges n heat rat to detect ntraoperatve
s , nociceptive stimuli in healthy and critically il children b
‘Wojciech Walas, MD, PhD'  Julita Latka-Grot, MD? ~Iwona Maroszyfiska, MD, PhD® years: An observational stud

3 before

Group 47 heart rate

No/Mild pain Moderate pain Severe pain e
NIPE before and after - 20
painful stimulus (heel 7 \ ) 180
stick, IV access). S ——e — o T Sroupishealtiy ER q ::
g s — R % S i £ 120
2 | e e B NIPE vs heart rate changesg « £
Grouped into no/mild ——— e =y e o 1
. P d t_'L E] —ny — ~ A= after 3 nociceptive stimuli w
pain, moderate pain, or — \
: = v venous access 0 0
severe paln hasedian L i(ntubation skir; incision) & & 5 & g
. . . N ¥
behavior pain scale. THRE WHRE Wn R ' & r S &
i.e" M ‘e°° M
&

NIPE differentiate “No/Mild/Mod” vs “Severe Pain”: ROC AUC: 0.73; Sen: 65%; Spec: 88%
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Newborn Infant Parasympathetic Evaluation (NIPE) — Anesthetized

s @QOS 2022

[¢ e Newborn Infant i
(NIPE™) index to changes in heart rate to detect intraoperative

Group 2: NIPE Group 2: heart rate
™
100 3 before
Group 2: Critically ill, 2 ":’°’° 20 = aﬂe,r
. after
intubated from ICU. g o g1
E ® g 100
NIPE vs heart rate changes  z « £
during skin incision. %
& b I -
. & &
ROC-AUC to detect stimulus: & &
NIPE vs Heart Rate 0.9 vs 0.6 & &

Neuromonitoring in Neonatal Pain Assessment

Neuromonitoring to assess neonatal pain

Near-infrared spectroscopy pain assessment

. NIRS: Cerebral
Cortical 8 oy genation and

blood flow

Newborn Infant
Parasympathetic Evaluation

NIPE

Similar

NIRS vs PulseOx Different
* PulseOx:
Arterial saturation and O, supply.

* NIRS:

demand.

Not dependent on pulsatile flow.

* Measure light absorption ratio of HbO/Hb.
* Subject to motion and light artifact.
* Depends on manufacturer algorithm.

Venous saturation (~75%), O, supply and

NIRS vsfunctional NIRS (fNIRS)

—HbTL

—HbO-L

N
@m\qm } 3
1

Stimulus -» 1 cerebral neuronal activity
-> I cerebral blood volume > 1 fNIRS

4-Integration &
lgtrpceiationy

1 B 12 2 4 s 67 s
( ﬁ“
» N\ s Descending noradrenergicand | | Ascendin
. t‘ seroloninergic ihibitory fibres ! | spinothalaic fibres
a endings ~ 4
¥ v . Dorsalhom
8 Primary afferent
fibres (A5, C)
s (2 Transmission,
0 W W M a0 %0 &0 %0 https://link.springer.com/chapter/10.1007/978- ) -
Time seconds) 3-030-87266-3_36 " Spinal cord
Pain (2006) How Well Do Clinical Pain Assessment Tools Reflect Pain in Infants?
Pain activates cortical areas in the preterm newborn brain [PloS Med, 2008
Rebeccah Slater,"” Anne Cantarella,? Linda Franck,® Judith Meek,? and Maria Fitzgerald'
Marco Bartocei *, Lena L. Bergqvist *°, Hugo Lagercrantz *, K.J.S. Anand ¢
55
. 50 18
Preterm neonates during e fNIRS vs premature - .
: : : i E
venous puncture. 0 infant pain profile (PIPP) 2 1 . ¢
a5 o= Ot after heel lance i ‘o
-0~ [HbO,Jright * 10
% 80 H 8 * .4
b s . 8 * . .
g2 fNIRS correlation with ¢ o e
s §2 e 5 . L]
20 . PIPP Behavioral (0.74) vs £ * '
15 . . g2
PIPP Physiological (0.4) i .. .
10 2 . *
0s 2 4 6 8 10 12 14 16 18
PIPP Score
M fNIRS ~ 1 postnatal age  *°
. 05
1\ fNIRS ~ \l/ gestatlonal Baseline Tactile Venipuncture
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lan Yuan: Neuromonitoring in Neonatal Pain Assessment

Functional infrared spt py to assess pain in
neonatal circumcisions Pediatric Anesthesia. 2022

lan Yuan'® | OliviaNelson'© | Gordon A.Barr' | Bingging Zhang? |

Non-noxious stimuli 1-Prep Before

Noxious stimuli

Functional infrared sp py to assess pain in

neonatal circumcisions Pediatric Anesthesia. 2022

=

lan Yuan'® | OliviaNelson'© | Gordon A.Barr' | Bingging Zhang? |

£3 NIPS

e

E3 HbT-Left B3 Hb Ri

During incision, local
anesthetic blunted
fNIRS response but not

3

NIRS changes from baseline (umol/L)
or NIPS changes from baseline
Ld
|

{NIRS vs Neonatal Infant Y r o) NIPS
Pain Scale (NIPS) during 10sec| 20sec
newborn circumcision Taon Weak correlation ™
between fNIRs ¥s NIPS Prey Sucrose |Incision Gomco Gomco Gomco
fNIRS on frontal cortex Before
Local Incltlon
Summary

* No “gold standard” for pain assessment
* Many devices still in research stage.

* Much research still needed in neonates... (especially under
anesthesia)
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Accurate and Reliable Neuromuscular Monitoring in Children

Z Serpil Ustalar Ozgen

University of Mehmet Ali Aydinlar University, Tirkiye

No Disclosures

Except for My ASPA Family and my tiny patients

ad

Lecture Outlines

Importance of Neuromuscular Monitoring in
Children

Key parameters to monitor NMB

Techniques for monitoring NMB in Children

Do we need to monitor NMB? \

Sufficient blockade
Adequate reversal

Waiting to be used in the bottom
drawer of the anesthesia machine
forgotten within months of its purchase

|

Contents lists available at ScienceDirect

Journal of PeriAnesthesia Nursing . ”
ELSEVIER journal homepage: www.jopan.org

Research

Application of Neuromuscular Monitoring in Pediatric Anesthesia:
A Survey in China

Lei Yang, MD *, Di Yang, MD ”, Chunyuan Liu, MD , Yunxia Zuo, MD **

The Research

Chengi,China

» and Hosital, Chegd, China
© Deparmentof Anesthesolgy, Liongping Distric People’ Hosptal, Chongging, China

ABSTRACT
Purpose: T determine the popularity of neuromuscular mntoring in pediatric anesthesia
ationa survey Design: Sel-fled electronic uestionnaire survey:
neuromusculr moniring s —— W
Fidbic neticny mobile phone. The survey deadiine was December 23, 2019
Findings: Atotalof
tht they had never used neuromuscular monitoring i pediatric anesthesia, and 638 (72%) anesthesi-
P IE roreanares ologiss stated tha they were not equipped with neuromuscular monitors. A total of 869 (98.75%) an-
op! esthesiologists had used neostigmine, but only 291 (33%) anesthesiologist reported. foutine
10%U: postoperative administration for the reversal of neuromuscular block.
0% New Zealand and Conclusons: Neuromuscular monitoring in pediarc anesthesa needs to be futher popularized, How-
ever, y I issues that reqire
Australia anes use NMT atention from anesthsiolgiss

©.2020 American Society of PeiAnesthesia Nurses. ublihed by Elsevie,Inc. Allrights reserved.
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How do we monitor NMB?

Head lift 55
Leg lift5s

Biting
® (linical signs Maximum inspiratory
pressure >50 cmH20

® Nerve stimulators

aspa2023.org
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Z Serpil Ustalar Ozgen: Accurate and Reliable Neuromuscular Monitoring in Children

DG'you use NM monitors routinely?

*Not necessary

*Overconfidence in current practice
*Lack of knowledge/equipment
*Inability to use equipment

*Distrust of equipment’

*Quantitative monitors rarely available

*Older devices, require calibration, impractical, difficult to use

A J

»

Do you administer phenylephrine
without rechecking the blood pressure
and confirming this intervention was
successful?

- S

1

WHY?

Clinical assessment is challenging in children

eDifficulties in communication

*Non-compliance to instructions

10-28% of children experience postoperative residual block

Complications due to residual block can be detrimental

esmaller oxygen reserves
emore vulnerable to airway collapse

Limitations of NM Monitoring in Neonates

L J

Variability in response- gestational age, postnatal age, weight, coexisting medical conditions
© Lack of standardized guidelines

A Technical difficulties

-

Influence of temperature

20t

Influence of coexisting conditions — prematurity, congenital anomalies, NM diseases

Limited pharmacokinetic data- organ immaturity, altered protein binding, different rates of drug
metabolism and elimination

~

=

Relevance of monitoring data- ongoing research and debate

Why do we want to monitor NMB?

Stimulation Moderate block

pattern Onset of block | Deep block (TOF=0) (TOF>0) Recovery

Train-of- Intermediate(a)

Single twitch

® Supramaximal stimulus frequency 0.1-1.0 Hz

four(TOF) Adequate Not adequate Adequate Adequate(b)
¢ Limited value in clinical setting
Bolllobis: Intermediate Not adequate Not adequate Intermediate
stimulation(DBS)
T * Useful for baseline assessment of NM function before the administration of
count(PTC) Not adequate Adequate Not adequate Not adequate NMBAs
Tetanus 0
(50/100Hz) Not adequate Not adequate Not adequate Intermediate
Tetanic Stimulati
Train-of-four (TOF)
antucn
[ sxas
ch
122%
Trinats
0% G (10F) Cont ol
*Stimulation pattern 4 twitches at 2 Hz o0

*Loss of fourth response 75-80% NMB Provides information about the depth of NMB
and the degree of recovery after reversal
*Sufficient NMB for surgical procedure: until reappearance of

24 responses TOF ratio below 0.9 suggests the presence of
residual blockade
*TOF Ratio 0.7 = adequate diaphragmatic recovery

Disappearance of 3 2 1
*TOF Ratio >0.9 = adequate Pharyngeal muscle function responses
NMB 85% 90% 100%

® High frequency (50-200) Hz stimulation applied for 5 s
® Fade effect in incomplete NMB recovery

® Sensitivity of using TS in detecting residual curarisation 70%, specifity 50%

aspa2023.org
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Post-tetanic count (PTC) .

*Tactile or visual evaluation of a
deep non-depolarising NMB that
does not respond to TOF

*50 Hz tetanic stimulation for 5 s
followed by 1 Hz supramaximal
tanic stimulus afteragapof3s

thout twitch

*Ideally 0 if a very deep NMB is
desired

;‘ [f; g ‘; g ; L'; ‘} L} L} 9 . 7 *5-7 responses are detectable =

Post-Tetaric Count (PTC) of 9120 return of TOF imminent

Double burst stimulation
(DBS)

*Greater tactile evaluation of minor NMB than tactile
evaluation of TOF ratio

*2 bursts stimuli at 50 Hz with an interval of 750ms
*Burst consists of 2-3 impulses, combined 3/3,3/2
*3/2 usually used at clinic

g g g g g *Fading of 2.impulse series compared to first= incomplete

NM recovery, comparable TOF ratio <0.6
Double Burst Stimulation (DBS)
s e *More sensitive for tactile evaluation of residual blockade

Deep and Moderate block

100%+

® Train of four TOF

Function [%]

® Post tetanic count (PTC)

0.2 04 06 08 1.0
TOF ratio (Hand Muscles)

Level of Depth of Block Objective

Block Measurement Subjective Evaluation

Level 5 Complete PTC=0

Level 4 Deep PTC21,TOFC=0

Level 3 Moderate TOFC=1-3

Level 2b Shallow TOFR<0.4 TOFC =4 & fade detected

Level 2a Minimal TOFR =0.4-0.89 TOFC = 4 & fade not

Level 1 Adequate recovery TOFR20.9 Cannot be determined

Do you palpate the carotid artery during volume
x =

ministration to assess the efficiency.of your treatment?

NMT monitors
//////r///,un'v'!llws, 0

=1
ich (discontinued) Stimpod TOFScan
Accelerometr movement) Momtors

Tetragra p]. Twu:hV\ew

[T Modul
R Elec(wm ograph! electrlcal si Monitors:

Quantitative neuromuscular monitoring
NMB Monitoring

*Mechanomyography

*Accelomyography

*Electromyographic monitoring

« Most widely used
* De facto standard of clinical care
« Easy to handle
« Suitable for any free moving muscle
« TOFR overestimation by at least 0.15
« Baseline TOFR >1.0
« Classsic AMG  TOF-Watch, Infinity Trident NMT Pod
-3 TOFscan, Stimpod NMS 450
Mindray NM transmission transducer

« Use 3 perpendicular piezoelectric probes to thoroughly
measur freely moving target muscles

192
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Kinemyography

« Easy to use

« Available only for the ulnar nerve-APM group

« Free thumb movement required

« Good strip placement between the fingers required

* Datex Ohmeda
«NMT
*+ MechanoSensor

« Measurement of the electrical signal generated by the
bending of a piezoelectric sensor stip placed between
the thumb and the index

Electromyography

210EEP DoseMONTORED W FIC.

amuemorsms

+Best indicator of pure NM function
+Free muscle movement not
required

+Influenced by other electronic
devices in OR (diathermy) or local
temperature

+Measurement of the muscle action
potential following nerve stimulation

Cuff-based Monitoring
Compressomyography (CMG)

+No need for free arm movement
+TOFR >0.9 correlates well with a
MMG TOFR>0.7

+TOF-Cuff

+No need for free arm movement
Modified non-invasive BP cuff
measuring the block depth by brachial
plexus stimulation through electrodes
attached on its inner surface

Monitor A g

Disad!

Considered the “gold standard”, as

MMG results are precise and reliable.

Inconvenient set-up process. Not manufactured
for clinical use. (Research uses only.)

KMG Simple setup that does not require
an external display or calibration.

Can only be deployed at the APM.

Can be deployed on any free-
AMG | moving muscle, including locations
on the hand, foot, or face.

Cannot be deployed on immobilized muscles.
Greatest accuracy requires device calibration
prior to NMBA and normalization of baseline
readings.

Considered as accurate and
reliable as MMG. Can be deployed
in a wide variety of locations,
including immobilized muscles.

Subject to electrical interference. Accuracy
reduced by low muscle temperature. Greatest
accuracy requires device calibration prior to
NMBA.

*Tetragraph
*TwitchView
*TOFSCcan

*Be able to display PTC and TOFr in

Received: 20 May 2022 | Revised:9 August 2022 | Accepted: 21 September 2022

DOL: 10.1111/cts.13429

ARTICLE

Reversal of rocuronium-induced intense neuromuscular
blockade by sugammadex in Korean children: A
pharmacokinetic and pharmacodynamic analysis

Sang-Hwan Ji"?© | KiYoung Huh'*© | Jaeseong Oh'*© | Hee-JeongJeong"’ |
Young-Eun Jang'?® | Eun-Hee Kim'?© | Ji-Hyun Lee'?® | Jin-Tae Kim"?® |

Perioperative Medicne

RESEARCH Open Access

Comparison of the TOFscan and the TOF-
Watch SX during pediatric neuromuscular

function recovery: a prospective agents (NMBA), quantitative NM

observational study monitoring is mandatory to optimize

Hyung een Yhin'@, Young-fun '@ iy Le'@, unee Ki'9, T i °Q and Hee 00 Kim @ intubation time, monitor intraoperative
muscle relaxation, determine adequate
pharmacologic reversal agents, and
reduce postoperative residual paralysis

*When using neuromuscular blocking

real time . i3
Hee-Soo Kim™
TOF-Watch SX accurate
10-28% postoperative residual when calibrated , Supinated palm, passively extended
blockade(TOF<0.9) otherwise overestimate TOFscan, 3D, no calibration Fixed to an arm board to ensure sole
6.5% severe block (TOF<0.7) TOFratio movement of adductor pollicis brevis

Clean with an alcohol swab
Skin surface allowed to dry
Two electrodes placed along the
ulnar nerve
The negative (black) electrode at
distal near the styloid process of

T
A 210152 Perioperative Medicine

radius
Positive electrode 3 cm proximally
Pediatric hand sensor
‘to expand TOFscan’s validity to infants
and neonates, a smaller sensor is
required’

RESEARCH Open Access

Comparison of the TOFscan and the TOF- ®
Watch SX during pediatric neuromuscular
function recovery: a prospective

observational study

Hyung Been Yhim jang’

aspa2023.org
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Assessing 3D acceleration in children

* Unevitable Anatomical differences

* Shallow skin-to-nerve and nerve-to-nerve
distance

*Individual differences in;
* Distribution volume
*Muscle mass

*NMBA clearance

* Age-dependent maturation of NM

\R MUSCLES
Thew junction

O Ploduckor Policis LBM (ape)
@Oppocers Pl (0F)
® Flexor Polliis Bresis (FPE)

ponéns \°
polliis

* Contribute to differences In initial TOF raito

* Normalization adjusts the inherent TOF
ratio

*Use of neostigmin to reverse deep

NMB will not be effective and will
not result in adequate recovery,
may result in recurarization

Pediatric Anesthi

P 0 -0 011146035 IO

Neuromuscular block and current treatment
strategies for its reversal in children

*Inadequate antagonism,
subsequent fatigue rather than
recurrence of block

OLLI A. MERETOJA wo. rio
0

i st Akt Uity of Bl

*Recurarization may be seen
clinically after using inadequate
doses of sugammadex

Keep it Simple

& EDITORIAL

*Easy -to understand interface

*Greater acceptance among
clinicians Neuromuscular Monitoring: Keep It Simple!

Mohamed Naguib, MD, MSc, FCARCSI,* and Aaron . Kopman, MD}

*Learning curve not steep

Acquring the latest and most expensive
quantitative monitor is not likely to solve the
problem of undetected postoperative residual
NMB

Postoperative Residual
Weakness
+Observing an unacceptable number of patients

encountering respiratory distress in the recovery- 20-40%
even reversed

«Pharyngeal dy risk for aspiration and
acute respiratory events (h; ia, airway
obstruction), need of tracheal intubation, discomfort for

patients and surgeons, increased stay in PACU

+Using itative NMB Monitori h a non-
depolarizing muscle relaxant is used and documenting train
of four in the anesthetic record

NM MONITORING IS MANDATORY TO
*Optimize intubation time
*Monitor intraoperative muscle relaxation

*Determine adequate pharmacologic reversal
agents

*WFSA, SFAR recommend incorporating
objective NM monitoring into daily practice

Choose the appropriate monitoring device

Familiarize yourself with the equipment

Proper electrode placement

Optimize skin preparation

Monitor baseline values

Tips and Tricks —

Consider the effect of temperature

Avoid electrode movement

Interpret the data carefully

Monitor throughout the procedure

Maintain communication

Stay updated with guidelines and best practices

194

Take home

*Misconceptions
*Lack of knowledge

*Failure to follow well blished guideli garding
the clinical use of NM drugs are commonplace

.

*What we need is not more complicated monitors, but
the application of well- established lessons

*Rather the appli of NMB and app reversal

aspa2023.org
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Eun-Hee Kim: How to Assess Fluid Responsiveness in Children?

How to Assess Fluid Responsiveness in Children?

Eun-Hee Kim

Seoul National University Hospital, Korea

e &\q ™~ it &m

™~
ASPA 12023 comtrommis D Sustonion ASPA 2023 i Contents W Suniomion

/‘ PR ,
Qg‘ | : 1. Assessment of volume status
?< Y 4 ‘

i .

( 3 ) ’ Py 2. How to assess fluid responsiveness in children?
@

- Overview
- Spontaneous breathing patients
- Prone position

andid w.a%l“

A

oy
ASPA 12023 et Case P S

* 4 months, female

+ 63.4cm, 6 kg

+ GA 37+4wks, 3.1kg at birth
+ Baseline BP 95 /65 mmHg,

HR 100-123 bpm, SpO, 100% at ward. Gf
+ AST/ALT 257/206 UL, D.Bil. 7.85 mg/dl (NL 0-0.5)

Diagnosis: Biliary atresia
+ Operation: Kasai operation

or e A¢ Sforziote|
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Propere|
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Assessment of volume status
Venous Impaked cardiac fnction
stasis Inceased ratoadcpresute
EVLW
Assassment of ] [
volume status and Pressure [ ldemM“euﬂw
Optimum fluid balance
iypotension Hypul- Normal
Shock volemia | | volume status
*Organhypopertusion
« Acufe kidney jury |
Inadequate fluid therapy < $>{Overaggressive fuid herapy
Figure 1] Volume assessment goals. Proper assessment of patients' volume status and whether they willrespond with an increase i cardiac ‘ Normal cardac |
output, following a fluid challenge, are critical to avoid the of either inadequate or fluid therapy. jmalon
|1

Volume

Assessment of intravascular volume status and volume responsiveness in crically il patients. How can assessing hemodynamics help to assess volume status?
Intensive Gare Med. 2022Aug 1

Kidhey interpdfional (2013) g3, 1017-1028) |
i I %7a L
'S 3 s e | 'S

A

ASPA 20231

A

) Sinsoiva ASPA 2023, 1o ;ﬁ? Sursonina

+ Plasma and blood volume measurements (Indocyanine green)

Plasma and blood volume measurements
Central venous pressure

Pulmonary artery catheter
Transpulmonary thermodilution
Echocardiography

Venous ultrasound techniques

(RN

A Anaesthesia. 1993 Jani48(1):41-3

How can assessing hemodynamics help to assess volume status? Flasin
MethodsX. 2019 May 8,6:147;

a
An eficient method for measuring p

Intensive (?are led. 2022 Aug 10; 141 A modified. neasuring p 4
| ﬁ éﬁ’é g o n
Py s tawwec | 'y

A

ASPA 20231

A ,

Sz ASPA 12023 comtrommis g

+ Central venous pressure * Pulmonary artery catheter (PAC)

+ Marker of volume status ? + Pulmonary artery occlusion pressure (PAOP)
+ Indicator of preload responsiveness ? + Intermittent cardiac output measurements
+ Changes in CVP ? * Invasive Pumonay
ey
»
)
z 10 Py
H
SV
Should we measure the CVP to guide fluid management? Ten answers to 10 questions. Crit Care. 2018;22(1):43.
Cardiac fillng pressures are not appropriate to predict hemodynamic response to volume challenge. Crit Care Med. 2007;35(1):64-68,
Does CVP predict fluid responsiveness? A systematic review of the literature and the tale of seven mares. Chest 2008;134172-178 Cardiae filing pressures are not appropriate to predict responseto hallenge. Crit Core Med 35(1):64~
The fuid fallenge. Cr Care: 20 ﬂ'i
1

Isthere il o ploce orthe Swan-Ganz ctheter? We re ot sie. ntensive Cgre Med 44(61960- 862
: vecuisetin
i e sl AR

Py =
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JZ&N e

Y S TUT L5 - — j@ (o

+ Transpulmonary thermodilution

Contal venous
sheter

+ Intrathoracic blood volume
+ Extravascular lung water (EVLW)

Injeciate temperature prcbe

: : catos
+ Continuous Cardiac output (CO) o ramisors
g
R — z e
o batera = 60
Thermodiution monitor i
— il
l Averil pressure
-00-000- -
cncwmion g thermodition

Transpulmonary thermodilution: advantages and Iyrpﬁ Crit Care. 2017 Jun 19;2]

JZ&N e

Y S TUT L5 - — j@ (o

+ Echocardiography

+ Excellent tool to evaluate volume status
+ Intravascular volume and pressure

+ Cardiac output and function

+ |dentify fluid responsiveness

“Kissing papillary muscle”
end systolic LV cavity obliteration

monitoring using in the critically il Springer, Heidelberg
Comparison of echocardiographic indices used to predict flid responsiveness in ventilated patients. Am J Respir Crit Care Med 195:1022-1032
Cardiovascular clusters in septic shock combining clnical and echocardiographic parameters: a post hoc analysis.

Intepsive Care Méd 45(5):
2 A & l

JZ&N e

Y S TUT L5 - — j@ (o

| Hemodynamic instabilty |
Common femoral vein Doppler iterrogation

+ Venous ultrasound
techniques

+ Diameter of inferior vena cava
« Flow patterns in hepatic veins,
portal vein, renal veins, and

femoral veins.

* Impaired right ventricular
function or elevated
intrathoracic pressure.

@ ey
vinihun

P sw. v:v:rsa\

el s

Hypovolemia

Vasodilatation HVF, PoVF, ReVF assessment

d grading system.
Ultrasound J 12(1):16
Alterations in portal vein flow and intrarenal venous flow are associated with acute kidney injury after cardiac surgery: a prospective

observational cohort studygd Am Heart Assoc 7(19); ?g
Foesrs &&L

ultrasound: of the venous it

Quantifying systemic congestion with point-of-

A :
- 1 :@ @ uvsomsone

ASPA 12023 comtrommis

Volume status # Fluid responsiveness

JZ&N e

ASPA 20~ j@ (o

Fluid not responsiveness

Stroke volume

Fluid responsiveness

Preload

Fluid responsiveness in the pediattic population, J anesthesiol 72(5 42948,
'S

A :
- 1 :@ @ uvsomsone

ASPA 12023 comtrommis

How to assess fluid responsiveness in children?

- Overview
- Spontaneous breathing patients
- Prone position

JZ&N e

Y S TUT L5 - — j@ (o

+ Dynamic variables based on the Heart-Lung interaction

« PPV, SPV, SVV, ADown, VUp, APOP, PVI, AVpeak, AVpeak CA, AIVC

Machanicaly ventalod
patent inspiraon

Reduction in venous refum
2 Roduction nright veniricular prelo
3 insoan 1 vt o
Bentricuar
| dspendance
Decrease inefl ventcuar oupul
occurs durng expration

npiaton] _ Bxpraon | nspaton]

Avetlprossurs
Clinical use of respiratory changes in arterial pulse pres-sure to monitor the hemodynamic efects of PEEP.

Am J Respir Crit CareMed 159:935-939

in critically il patients. Kidney international (2013) 83, 1017-1

of volume status and volume

Fluid responsiveness in the pediatric population,

S

J Anesthesiol

aspa2023.org
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+ Pulse pressure variation

+ False positives
+ Spontaneous ventilation
+ Cardiac arrhythmia
« Right ventricular failure
+ False negative
* Low tidal volume ( < 7ml/kg )
* Low lung compliance
« Very high respiratory rate
+ Children ?

Arterial pulse pressure variation with mechanical ventilation. Am J Respir Crit Care Med199(1):22-31
Dynamic changes in arterial waveform derived variables and fluid responsiveness in mechanically ventilated patients. Crit care med 2009;37:2(

Respiratory variations in aortic blood flow predict fluid responsiveness in ventilated chr/dreni Intepsive Carg,Med 34(5).
2 p
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+ Stroke volume variation

+ Respiratory variation of aortic blood flow peak velocity (AVpeak)

+ Vigileo monitor and FloTrac sensor
+ LIDCO plus system
+ LIDCO rapid system in children

Fluid o
responsive non-responsive

34 c
e G 1,17 nmitg
on

ahRIR Rl PSR

Tt vvvwrw LN D

Intraoperative fluid optimization using stroke volume variation in high risk surgical patients. Crit Care 2010;14:R1 18

Respiratory variations in aortic blood flow predict fluid responsiveness in ventilated children. Intensive Care Med 34(5):888-894
Equipment review: an appraisal o the LIDCO plus method of measuring cardiac output. Critcare 2004; 8:190
Low predictability of three different noninvasice methods to defermine fluid responsiveness i critically ill p

Predicting flid responsiveness in children: a systematic review Anesth Analg 117(6); mm 92
atients, Psd:1nm Cagg Med 2051 qp Point-of-care to predict fluid i children: A stef W and
e Pacdialr Anaesih. 2023 Jan 33(1)24-37.doi 10.111pag |

A

wf =

ASPA 12023 comironmimes

A

wf =

ASPA 12023 comironmimes

: D @ uaone : D @ uaone

+ Respiratory variations of inferior vena cava + Respiratory variation of carotid artery blood flow peak velocity (AVpeak_CA)

Fig. 20.41 Collapsible IVC >50%.

Flidresponsiveness nthe peditric population. Korean J Anshesiol 72(9): 429:440

Respiratory Variation of Internal Carotid Artery Blood Flow Peak Velocity Measured by Transfoptanelle Ultrasound to Predict.
Ifror venacavsuasound, Moritorg, Smil' anBthess o gt nd i qp Responsienessin e A Prospecte Obsealona Sy, Aneires
&

F/;q

A

wf =

“ & it '&
ASPA 2023 i 4

ﬂ? Onacotiun ASPA (7 1o7 X I
+ Respiratory variation of carotid artery blood flow peak velocity (AVpeak_CA)

: D @ uaone

+ APOP and PVI

R

Transfontanelle Ultrasound Aorta

Assessment of intravascular volume status and volume responsiveness in critically r!lpauems Kidney international (2013) 83, 1017-1028
Assessment of dynamic variables of fluid

to predict desuffation-in duing paediatric
l\l [ BrJMaeT(h 2017, 9(515‘1 Es
arsmepe TR —

S

ot &\ i & ot &\ &
P T NP 1o T < —— ) Sursomana ASPA 12023 comtrommis

ﬁ @ ugaoie

+ APOP and PVI

How to assess fluid responsiveness in children?

Senshiviy

- Overview

Q h i

p
- Prone position

o 2 & © & 1o
100-Speciiciy

Fig 183 Comporison of Areos Undor ROC Carves Bforo Volume
Expansion. Aress unds

Does the plethysmographic variability index predict fuid responsiveness in mechanicall ventilated children? Br J Anaesth 2016;17:409510
Systolic pressure variation, Monitoring, Smith's anesmeﬁra Tor infags and.chid L|1

SR 8

poere w.-%l“
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A
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+ Passive leg raising (PLR)

s rebine

(e, )
!

"N

L
b () (=)

AL
ASPA 12023 ot s
+ Passive leg raising (PLR) in Children

Cardiac

output Conclusion
The PLR may be
“The Passive Leg Raise Test to Predict Fluid Responsiveness helpful in assessing
in Children -Preliminary Observations NICOM the volume status in
Frem ok hen Zhof - children aged >5
years, but not< 5
S S —
Accuracy of Passive Leg Raising Test in Prediction of Fluid PLR is reliable test in
Responsiveness in Children < 5 year-old-children
Ahmed A EkNawawy', Passant M Farghah’, Hadie M Hassouns® if performed
rm e e
The clinical value of passive leg raising plus | g echocardiography

ultrasound to predict fluid responsiveness
in children after cardiac surgery

for the measurement
of its transient effect

AL
ASPA 12023 cncimet imimirens

+ A calibrated abdominal compres

$on

Disgnostc accuracy of a callrated ¢ J 4

P 0oo17E W irddnsesth, 2018 Dec 1216 31
.ﬁm&

A«’ L e .
ASPA 12023 ot s ﬁ @unzorinn

* Abdominal compression-induced blood pressure change

B |

gCardiac output

Prediction of fluid based on liver d

A

ASPA 2023 i

A
;@é e

How to assess fluid responsiveness in children?

- Overview
- Spontaneous breathing patients
- Prone position

A

&
ASPA 2023 s cnmsn B Swsoen

P00, st a0, FO,
perey oo
Lowheg conpiace g companca morvamers

Prediction of fluid responsiveness. What's new

A

ASPA 2023 i

+ Tidal volume challenge

) E I T TR T
1-Speccy 1-Specty
Figure 3 [Buene] and ASWc e ). The ROC crvesof PV (back

of Fluid in Prone
Role of Dynamic Indices, Tidal Volume Challenge, and End-Expiratory Occlusion,

aspa2023.org
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ClinicalTrials.gov d . s

ProneFid Responsivenessn Chiren

[ ———
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Fluid Improve
Responsiveness the Clinical Outcome
Prediction in the Pediatric Population

A

P TN < I— Sufimey ﬁ T

+ When we give a fluid to patients, two clinical questions are asked
1. What is the current state of the patient’s intravascular volume?
2. And if the patient receives continued resuscitation or a fluid bolus, will physiological
variables such as blood pressure, tissue perfusion, and urine output improve?

+ Predicting fluid responsiveness is difficult in the pediatric patients

+ Respiratory variation in aortic blood flow peak velocity was the most reliable parameter for
predicting fluid responsiveness in pediatric patients.

+ Several potential parameters can be useful in clinical situations.
+ Further researches on the clinical outcomes are needed.

A«
ASPA 12023 -O5arating theatre in SNUH

Patient
monitor_PPV PVI, PSI, 03

A
ﬁ e

Lico p o 4 | Transfontanelle
rapid_SWV, CI ultrasound_AVpeak_CA

200

aspa2023.org



LA

ASPA 2023

Sharing the Knowledge of NORA

Chair(s): Vivian Yuen (Hong Kong)
Yong-Hee Park (Korea)



Dexmedetomidine™ Remimazolam Clinical Applications and
Limitations

Keira P. Mason

Boston Children’s Hospital, Harvard Medical School, USA

Learning Objectives

a-2 to a-1 ratio of 1620:1

Understand the pharmacology and pharmacokinetic intravenous, intramuscular, intranasal, sub
profile of Dexmedetomidine + Remimazolam cutaneous, epidural, transdermal routes

Understand the clinical profile Crosses blood-brain barrier

Review the relevant literature to aid in clinical . ’
CSF concentration is ~ 8% of the plasma

delivery .
- concentration
Share my clinical pearls

Inactive metabolites
Half life 2-3 hours

2011
DEX approved in Europe
ICU approval only
NO time limit
Infusion no Bolus- 1.4 mcg/kg/hr

DEXMIEDETOMIDINE

1999 approved for ICU
2008 approved for sedation

Bolus 1 mcg/kg over 10 min
Infusion 0.7 mcg/kg/hr
24 Hour Limit

DEXMEDETOMIDINE
Effect on Epinephrine & Norepinephrine levels
Snapir et al. Anesthesiology. 2006; 105(5):902-10

Negative
Feedback

_ Alpha,
receptor
~

NOREPINEPHRINE <7

Dexmedetomidine

Alpha, receptor

Low Dex

Infusion phase

202 aspa2023.org
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Snapir et al. Anesthesiology. 2006; 105(5):902-10

Mason KP et al. AnesAnalg. 108;906-8:2009
Subramanyam R. Anesth Analg 2015

All pediatric MRI

Bradycardia Treatment-prospective (Mason
et al)

Prophylactic Tx —retrospective (Subramanyam
et al.)

Risk transient, marked or sustained
hypertension

=a Lion
cdation: Dex+Butorphanol+Versed

Depth of Sedation Increases with Increasing Dex

Ebert TJ et al. Anesth 2000

Sum of I4 catcgorles
I !

aspa2023.org

Tolerable Rapid Bolus DEX Dose in Children

Dawes J. Ped Anes.2014

Healthy children (5-9 yoa)
Hemodynamic response

+ Response: > 30% A mean HR,MAP

5 second bolus

ED50 0.49 mcg/kg

50 second- max dec in median HR

100 second-median inc in median MAP

DEXMEDETOMIDINE EEG SIMULATES
NON-REM SLEEP
Mason KP et al. Paediatr Anaesth. 2009 (12):1175-83
Mason KP et al. J Pediatr. 2012 (5):927-932

* DEX Sedation
* EEG resembles Stage Il Sleep

A LION

IM Sedation: <+ Butorphanol+Versed

Courtesy of: William Van Bonn, DV
Marine Mammal Center, Sausalito,

Dex is Not an Amnestic

Mason et al. BJA 2017

British Journal of Anaesthesia, 118 (2): 254-63 (2017)

doi: 10.1093 bja/aewd21

Feasibility of measuring memory response to
increasing dexmedetomidine sedation in children

K. P. Mason™, E. R. Kelhoffer?*, R. Prescilla® M. Mehta®?, J. C. Root?*®,
V.J. Young', F. Robinson® and R. A. Veselis®*
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Dexmedetomidine pharmacodynamics in healthy
volunteers: 2. Haemodynamic profile

P.J. Colin*?*, L. N. Hannivoort?, D. . Eleveld®, K. M. E. M. Reyntjens’,
A.R. Absalom’, H.E. M. Vereecke' and M. M. R. F. Struys™®

'Department of Anesthesiology, University of Groningen, University Medical Center Groningen, Groningen,
The Netherlands, *Department of lysis, Faculty of Pharmaceutical Sciences, Ghent University, Ghent,
Belgium and *Department of Anaesthesia and Peri-cperative Medicine, Ghent University, Ghent, Belgium

Mason KP et al. Anes Analg 200¢
Mason KP et al. Paediatr Anaesth. 2008
Mason KP et al..AnesAnalg. 10: 009
Mason KP et al. Paediatr Anaesth. 2009

1

* 2-3 mcg/kg bolus (10 min)-2 mcg/kg/hr
* Sedation Achieved: 8.9 * 2.4 min

* Time to meet discharge criteria: 31.8 + 18
min

C ion of Intranasal dexmedetomidine, as midazolam-sparing drug, for
midazolam as sedation for pediatric MRI MRI in preterm neonates

WILEY-

2018 Aug:28(8):747.74

Intramuscular
Dexmedetomidine,
a Feasible Option for
Children With Autism
Spectrum Disorders
Urgent Procedural S

®

for Procedural Sedation in Children,
ral Hydrate

CHEMICAL IMMOBILIZATION AND ANESTHESLA OF
FREE-LIVING AARDVARKS (ORYCTEROPUS AFER)
WITH KETAMINE-MEDETOMIDINE-MIDAZOLAM AND
ISOFLURANE

. texmedatomidine-tltamine-

Pharmacokinetics of ketamine and
norketamine following intramuscular
administration combined with
dexmedetomidine in tigers (Panthera
tigrs),

204

AQ1

Hemodynamics Predicted by [Dex]

HD as Marker of Sedation Depth
PJ Colin. BJA 2017

N=18 healthy

Step up dose of DEX (TCl)

Hemodynamics described by serum [DEX]
High correlation between sedation and HD
Hemodynamics predict sedation/BIS depth
PKPD Model for HR and MAP effects

Bioavailability
Anttila M. Br J Clinical Pharm. 2003
lirola T. Eur J Clin Pharm 2011

Oral- 16%

Nasal- 65%

Buccal- 82%
Intramuscular-104%

DEX is Synergistic
Narcotics, Propofol, Ketamine?

Eur J Anaesthesiol, 2020
EJA

The synergistic effect of dexmedetomidine on propofol
for paediatric deep sedation
A randomised trial

Eur J Anaesthesiol 2020; 37:1-8

Keira P. Mason, Raymond Seungjoon Park, Comnelius A. Sullivan, Karina Lukovits, Erin M. Halpin,
Samantha T. Imbrescia, David Cavanaugh, Randy Prescilla and Victor L. Fox

aspa2023.org
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NDC 7139001111

Remimazolam == pyfavo
@
A “soft drug”
Goal is rapid biotransformation to inactive metabolites
Ester modified benzodiazepine analog

Eliminate the active metabolite (alpha hydroxy
midazolam) of midazolam

January 2020
Remimaz approved in Japan

Approved for induction and maintenance of general
anesthesia

12 mg/kg/hr until targeted level then 1-2 mg/kg/hr infusion
0.2 mg/kg bolus as needed

A placebo— and midazolam—controlled phase | single
ascending—dose study evaluating the safety,
pharmacokinetics, and pharmacodynamics of
remimazolam (CNS 7056): Part Il. Population
pharmacokinetic and pharmacodynamic modeling and
simulation

Wiltshire HR et al. Anesth Analg 2012

A phase |, single—center, double—blind, active—controlled,
randomized,single—dose escalation study

n=54 healthy adults, 9 study groups, midaz groups and
placebos

Infusion of remimazolam (0.01-0.3 mg/kg)

PK and PD study

Max effect within 3 minutes

Journal of Anesthesia, 2020

Efficacy and safety of remimazolam versus propofol for general
anesthesia: a multicenter, single-blind, randomized, parallel-group,
phase lIb/Ill trial

Matsuyuki Doi' @ - Kiyoshi Morita® - Junzo Takeda® - Atsuhiro Sakamoto® - Michiaki Yamakage® - Toshiyasu Suzuki®

aspa2023.org

Ester moiety added to midazolam

A

=N
(=)

Midazolam Remimazolam

A placebo- and Midazolam-Controlled phase I Single
Descending-Dose Study Evaluating the Safety,
Pharmacokinetics, and Pharmacodynamics of

Remimazolam (CNS 7056): Part I. Safety, Efficacy, and

Basic Pharmacokinetics.
Antonik LJ. Anesth Anal -3

Phase 1 clinical trial, healthy adults

Single, ascending dose study

.01-.3 mg/kg bolus did not cause hypotension (SBP<80)
Dose-dependant sedation (MOAA/S) scores] with
remimazolam = 0.05 mg/kg in a single ascending—dose
study

IV remimazolam 0.075-0.20 mg/kg similar sedation depth to
0.075 mg/kg midazolam

More rapid recovery (5.5-20 vs 40 min)

Remimaz phase 1 trials

Wiltshire HR et al. A placebo— and midazolam—controlled phase | single
ascending—dose study evaluating the safety, pharmacokinetics, and
pharmacodynamics of remimazolam (CNS 7056): Part II. Population
pharmacokinetic and pharmacodynamic modeling and simulation. Anesth
Analg 2012

Context-Sensitive Half-Time (inutes)

Infusion Length (Hours)

Non inferiority study comparing Remimazolam to Propofol for
induction and maintenance of GA

mean age 57

6 or 12 mg/kg/hr Remimazolam until LOC then 1-2
mg/kg/hr maintenance titrated

2-2.5 mg/kg propofol until LOC then 4-10 mg/kg/hr
titrated

Remimfentanil to both groups

Primary endpoint- intraop awakening, recall, need for

rescue, no body movements
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Non inferiority study comparing Remimazolam to
Propofol for induction and maintenance of GA

Efficacy rates were 100%

Longer time to LOC (10-15 secs) and
extubation (~ 6 min) in Remimazolam group

No difference in adverse events

Higher incidence of hypotension (20 vs 49%)
with propofol

19% pain on injection with propofol, none
with Remimazolam

A phase Il study evaluating the efficacy and safety of
remimazolam (CNS 7056) compared with placebo and
midazolam in patients undergoing colonoscopy
Douglas K. Rex, Gl Endoscopy 2018

N=461 randomized patients in 12 U.S. sites
Gastroenterologist delivered
Less hypotension

The primary endpoint was met for
remimazolam, placebo, and midazolam in
91.3%, 1.7%, and 25.2% of patients,

Faster recovery

Deeper Sedation Induced With
Propofol

1011121314151617
(min)

Journal of gastroenterology and hepatology, 2021

Effect of Remimazolam Tosilate on Early Cognitive Function in
Elderly Patients undergoing Upper Gastrointestinal Endoscopy|

rfongzhong, Fz g Fang Chao, Quan Chengxuan s

ber 2021 | https://doi-org.ezp-prod1.hul.harvard.edu/10.1111/jgh.15761

100 mcg/kg Remimazolam compared to 1-1.5 mg/kg
propofol

No difference in cognitive testing 5 minute post recovery
Less hypotension (3% versus 48%)

Average age 66

Same average recovery 4 minutes

Pharmacokinetics and Pharmacodynamics of Intranasal

Remimazolam—a randomized controlled clinical trial
Marija Pesic. Europ j Clinical Pharm 2020

Randomized, double—blind, 9—period cross—over
design
PK, PD, and safety

Single intranasal doses of 10, 20, and 40 mg
remimazolam (as powder or solution) vs. IN placebo
and 4 mg IV remimazolam.

IN remimazolam powder had a consistent absolute
bioavailability of approximately 50%

Tmax was 10min

The higher doses of IN solution decreases relative
bioavailability through swallowing and first—pass

Affa

Remimazolam vs Propofol in Upper Gastrointestinal Endoscopy: A
Multicenter, Randomized, Non-inferiority, Phase Il trial
Shao-Hui Chen. J Gastroent and Hepatology 2020

Phase 3 trial- China

n-384

Longer time to sedate ~ 1 min

Shorter recovery ~ 1 min

Less treatment requiring hypotension (0.5 vs 5.8%)
Less respiratory depression (1.0 vs 6.8%)

Fewer adverse events (39 vs 60%)

Remimazolam vs Propofol

Benefits of Flumazenil
W Luo et al. BMC Anesthesiology 2023

Prospective RCT

N=115

Remimazolam, Remimazolam+Flumazenil, Propofol
Similar induction time

Similar recovery between Propofol and
Remimazolam+Flumazenil (12 min)

Less hypotension with Remimazolam (32 vs 68%)
Less ephedrine and phenylephrine
Less injection pain

Psychomotor Recovery Following Remimazolam Induced
Sedation and the Effectiveness of Flumazenil as an

Antidote
Xia Chen. Clinical Therapeutics 2020

87 healthy Chinese

Phase 1a and 1b trial

Double blind randomized- midaz vs remi
2 hr infusions (BIS 40-60)

subjects fully alert median 3.5 min after
injection of flumazenil, compared with 35 min
after

aspa2023.org
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Memory Storage Affected Dosing and LabIIing Worldwide
Xia Chen. Clinical Therapeutics 2020

Europe, USA and China: procedural sedation
— 5 mg IV bolus over 1 min and then 2.5 mg
bolus rescue In Japan and
South Korea: general anesthesia

—infusion rate for induction of 12

mg/kg/hour (adjustable)
Diminished word recall at 4 hrs post —1 - 2 ma/ka/hour, maintenance

20 min verbal word learning test

Normal responses at 1.5-2 hrs post
consciousness

No difference in recall with flumazenil

When you're curious, you
find lots of interesting
things to do

- Walt Disney

aspa2023.org 207



A

ASPA 12023

Needle Free

Procedural Sedative Techniques in Pediatric Patients

Jurgen C. de Graaff

Department of Paediatric Anesthesia, Erasmus MC University Medical Center Rotterdam, Netherlands

The main goals of safe pediatric PSA

* to reduce and minimize the child's fear and anxiety
* to reduce discomfort and pain connected with procedures

* to minimize psychological trauma (which may include amnesia)
* to control the child's behavior and movement for safe and successful

completion of the procedure

* to protect the child's safety during the procedure and afterwards

* to ensure safe discharge from care

Zielinska Ped Anesth 2022; 29:583-590.

Why needle free?

11 700 SERION
FOR NUMBERS

Needle free? = non-invasive?

* No pain at application medication:
* Intravenous
* Intra muscular medication

* No use of invasive airway

* Supraglotic airway devices: laryngeal mask of guedell/mayo
* Tube

Needle free methods
* Non-pharmaceutical

* Pharmaceutical methods

Non-pharmaceutical interventions

by etal shtsinolmagng (20213146 o .
itps./doiorg/10.186513244.02201276:5 Insights into Imaging

CRITICAL REVIEW Open Access

: ®
Interventions and methods to prepare, s
educate or familiarise children and young
people for radiological procedures: a scoping
review

Lucy Bray'"®, Lisa Booth?, Victoria Gray®, Michelle Maden?, Jill Thompson® and Holly Saron'

Non-invasive interventions

* Information

Prepare, educate or
familiarize children

* Distraction

208
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Non-invasive interventions

* Information: video, colour book, photo-diary booklet,
story-book, meet staff and environment

* Information

Prepare, educate or

meTs - * Technology: Music, Smartphone applications, Interactive
familiarize children

videos, Animations, Virtual reality

* Distraction

Hoxhallari, Plastic and reconstructive Surgery 2019 Felemban BMC Oral Health 2021

Non-invasive interventions

* Information: video, colour book, photo-diary booklet,
story-book, meet staff and environment

* Information

Prepare, educate or
familiarize children

* Technology: Music, Smartphone applications, Interactive
videos, Animations, Virtual reality: preperation

* Distraction

Eijlers Eur ) Anaesthesioly 2019

[Pediatric Anesthesia AW TR Y

SYSTEMATIC REVIEW

Virtual reality in pediatrics, effects on pain and anxiety:
A systematic review and meta-analysis update

FlorisQ.Tas*® | Cynthia A.M.vanEijk | Lonneke M. Staals® | JeroenS. Legerstee |
Bram Dierckx

Reduction on
* Pain +

* Anxiety + S DL .

Non-invasive interventions

* Information: video, colour book, photo-diary booklet,
story-book, meet staff and environment

Prepare, educate or * Technology: Music, Smartphone applications, Interactive
familiarize children videos, Animations, Virtual reality

* Information

* Facilitate play

* Distraction

* Provision of information: play specialists/child life
specialists, nurse, paediatrician, medical social worker,
volunteers, child life specialist etc.

* Opportunities to practice: Mock scanner

* Feed and Swaddle < 6 months

Definitions of drug-induced sedation

* Minimal sedation calming of the child and reduction of fear during
which the patient is conscious and responds normally

* Moderate sedation depression of consciousness during which the
patient is sleepy but responds purposefully to verbal commands or
light tactile stimulation

* Deep sedation depression of consciousness during which the patient
is asleep and cannot be easily roused but does respond to repeated
or painful stimulation (may required assistance to maintain a patent
airway and spontaneous ventilation)

* General anesthesia

Needle free sedation:

* Minimal sedation calming of the child and reduction of fear during
which the patient is conscious and responds normally

* Moderate sedation depression of consciousness during which the
patient is sleepy but responds purposefully to verbal commands or
light tactile stimulation

* Deep sedation depression of consciousness during which the patient
is asleep and cannot be easily roused but does respond to repeated
or painful stimulation (may required assistance to maintain a patent
airway and spontaneous ventilation)

* General anesthesia

SPECIAL INTEREST ARTICLE WILEY
Safe pediatric procedural sedation and analgesia by
anesthesiologists for elective procedures: A clinical practice
statement from the European Society for Paediatric
Anaesthesiology

Marzena Zielinska' | Alicja Bartkowska-Sniatkowska’ | Karin Becke® |

Claudia Hohne® | NadiaNajafi® | Eva Schaffrath® | DusicaSimic’ | Maria Vittinghoff® © |
FrancisVeyckeman59 | Neil Morton'®

Zielinska Ped Anesth 2019;29:583-590

Purpose sedation: Assess requirements?

* Cooperation

* Reduced awareness
* Lack of movement
* Duration

* Analgesia

* Anxiolysis

* Fear reduction

* Movement

* Required depth

* Emergence

* Location

Zielinska Ped Anesth 2019;29:583-590

aspa2023.org
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Assessment for PSA

+ Medical status and past medical history
Current comorbidities and surgical problems
+ Psychological and developmental status
+ Past sedation and anesthesia history including family history
Current and previous medication, nutraceuticals
+ Allergies
+ Age, weight, and height
Focused examination of: airways, lungs and heart
+ Increased risk for complications: Airway!
« Urgency of the procedure
Fasting status; elective 6h: solid meal
4h: milk/light meal
3h: breast milk
1h (0?): clear liquids

(not for minimal sedation: level 1)

Zielinska Ped Anesth 2019;29:583-590
Eur J Anaesthesiol 2022; 39:4-25

Consult specialist!

* Increased intracranial pressure

* Risk of aspiration: esophageal disease, polyhandicap, duration of fasting for
solids and liquids

« Difficult airway due to anatomical or functional problems!
(hypotonia,obstructive sleep apnea?

* Respiratory compromise

* ASA-PS Ill or greater

* Young age, especially infants (birth to age 1 year)
* Severe anxiety

* Autism spectrum disorder

* Developmental delay

Zielinska Ped Anesth 2019;29:583-590

Preperation

Information and consent
* Patient and parents

Psychological preparation

* Developmental stage

* Risks * Expect