agiflamnisiseaizms
1899 14th Critical Care Conference in Thailand 2025 : Together in Critical Care
Fufi 17-19 Asagnau 2568 (TIuszuzial 2 3u Wnaissns was 1 furyagaduans)

anufl g 12 o1esniiasienaiyasel lsenenunaginasnsel

9mlay The Society of Critical Care Medicine (Thailand) saufiu King Chulalongkorn
Memorial Hospital
TagussaednsUseyy

L wanlfgunsdanusuazuinnssua1unsaLantieings

] =

. @519ANUTINTDTETAINNWNY WYIUIA LbasAUFRF1VIIYITN

EK- =1

2
3. WanfilddduimaielunazainlsemainaunUssaun1saluasauiay
4

U

. nszdubiiAnesatneiniwdiu critical care uffuudaluszmalng
Aangsu
1. Program & Abstracts: $Iua1919AN5U S HULALUNAALDNAINIY
2. Plenary & Keynote Lectures: msm%ﬂ:@yQLﬁyamﬁyizﬁummmﬁ
3. Symposia & Workshops: #falawiznie L nseuaciie sepsis, mechanical
ventilation, ECMO, wag ethical issues
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4. Oral & Poster Presentations: {alanalAtnidaiazyaainsnienisunng (muiaus
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“Together in Critical Care” T@mﬁQ’Lﬁmmmmmaﬂ%mﬂfmLLazmmmﬁ LS A DUILAUD DA
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155818910 International Speakers ANA1LUTENA ATUANLUALUNGNUIILAIFA AaDAIUAT
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Unauaninnssufiauisadssyndlilunisquagtieingaldase
sULUUYRIMSYSEYNIANURAINTAIBLATATAUA]N YIY Plenary Symposium, Meet the
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Expert, Oral & Poster Presentations, Luncheon Symposium taz Workshops ﬁayiﬁgwﬁ'am
sunsaLdaniiiafiannadnsiuanuanlanazanuimuaeiLes uBnant MeUseuEeas
wsetfumalaldfiuguainidaseminfeanuddyuoenisinausiudu aelduwda “Together in
Critical Care” fiyauiumsaivayndsiuuasiutaznsysannsasdanusiiewaunisguagiag
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A219N15U55818 Together in Critical Care: Opportunities for Better Care —
Multidisciplinary QI
Taw Dr. Jose L. Pascual, University of Pennsylvania

A15UTTEI8Y LN “Together in Critical Care” [aildnunafe A1559UFAIVDIUNNY
JBramamatyaiwity udfsimfeonenuna wasas daasawite ssuuatuayy aaanau
JU08 AspUASY warHAAn®Y ind1Avanuddyuesnisiieusinduluiisanaiuisin
(multidisciplinary team) tunsquagiigings lapfiinunsndnde AsWILIAMAINAITALA
(Quality Improvement; Ql) Lﬁaa@ﬂaﬁ@wm@LLawﬂszﬁummﬂaa@ﬁmmQﬂw NIUAISYINNTUEN
AURIWuaTAsE RS TTUSEANSAN

Dr. Pascual 81#1fiud1 ansdoansaipludiy 1CU Wuiladday Wasenanulianaianis
Asunndifiniuspasauazinfsiiasfunisioansibinsudau fansuszfiuianufianaie
ma'ﬁﬁt,ﬂumm(amﬂﬁyﬁ’iméwé’w’uﬁamum@ﬁ’miuawﬁ?gaLu%m wazdpyazaneluaIuyag sentinel
events §mifiunainnisdaansianate duiunisUsudseaanwdisnisiauadienszuannis
Fpa1sifiUseAnsa wFuduisneduduagieuin Dr. Pascual undngieinanuianaiainandsin
\Anafaedy sentinel events waznsassiaiayafiliauysel duiu ansFaasAiiuszuulufiy ICU
Fedinduilavasnisguaieings

Dr. Pascual [diznsianghalasenmsiamnaamniu (Quality Improvement; QI) fiusningnady
wuBandly [dud astiiflelunisnumumamselBrunduluy ICU uasn1sUsuUgenssuIunsas
safihpaindnindaluss ICU wEnfisundn HATRICC Project 19503510537 fisfauassviians
Tufinmanisaldrdaiiaiuaseiifissfioy udnhundeguazanifseluiivsssuuouaiiianm
fiafana1n 9auansas uazlamalunisusulss 35ivi MAus 1wazBuaasASTNNINAATINNG
smnpszfsufiseeginfu Hedaslifiusuuismsunnmaniseiade wilildbudugoaty
RN

unAnduwuBads [WiiEusuuImenIsWaaanIw (Quality Improvement; QI) i
Fawenlunispassdunnsgiumsaoasuazanutasaialunefiazings (ICU) diuaaslasenis
nan (fun Video Review vpunaniselidauwaulu ICU waz Tasen1s HATRICC dnsunisass
filawannsipeindag ICU vivaaslasensusiasfidnuaizsnedy uddinazviouunidnsiududnnis
asesznifilassaieiaieu Tsela waziuasisoussuiuiinaniafianain

sty Video Review Lilugnngeditalauasnsisuusainmanisalass 36 latas v
syazBuaupunaMselinAnTIAsnUnILLsadou (EMR) wazaunsassydvsiafianainiaz
near misses 91AsIN [WanALVULIRSANSTBsulLaIAR WTTILTINnsNUNINa b TELTug
YiiAlmamselinlasnse udAsunsaiseugsanduld

Tuweus#i HATRICC Project wiunnsvinl¥nszuiunisassn fisnasirdnfilaseasefiiu
umsgIuIn i Tapdl 10 TumpuasauAguAsLAnsULhin AsIFThad nMspauiaya
ddlaadagunnduaziduydunng 115951951901 [Uandenrstnaiududu wwaneiizeRais
FaasiaLaniu ARANUELNURINITAANRALTDYA LAZLASUFFINANTUSTAIU YD TINFHF1DT

Han1sIvELazAIsUsultasiauisamuaBilsedndoietaian a5ty Video Review
anansasyyipRawaialdunninIsnuniu EMR agrsdifuddey vaszinistd HATRICC Protocol

HrplidlAnsauany bedside unnTuain 39% 1 83% wdszpzlian handoff auiindy usidpyad
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AnuAsUiIuINnTuLazAsAnnaLanapesalau winadwsiielaunsedeliuandreaiaiay us
finsWanludn teamwork ANUReWalaUBIYAAINT LATANNIWYDIANSADANS

aeialsAinnu n1sURA e lddnsdinsimuaulyuIgdIUNg) KL LAZAZYSITUDEINLATIASH
Wi AstivipyaluEsinnAdisis anssAnansnsiinds asviansiayanisly 28 fu wazans
vaanuugauanislunuuwasunssu 3wy

TangrunsuazUssind1uasysssunensly Video Review Tu ICU

A5i3AlaunYssandlilunisnuniuamninasauagiiednga (Quality Improvement;
Ql) wadaefinfifivseAnsnn udlusamBeaduffivssduddefidosinsanludungrunsuaz
258555 lapluansgawsnn Ingnuy Pennsylvania Peer Review Protection Act Anua(ineng

Y '

Faraudt Tayafililunisnumuamnwezdpegafiuiduanudouasbisansain Ui luadanuld
finyafildanidlademunsaliidiomzioinguszasddiu QI winiu Bisunsathllunsinw
(education) #5pn15398 (research) (Flasmse

peialsfenu fefianudaadt 3alasnagrinluliifundngumengmnsvisluiiofaedng
uaziheflaedy vinldsndudoed ulpusidaey wWaddanistiilaldegnsldnsouuns QI
wistu Tagawizansuiulad amsuunsanannysadoudidansaing (absolute disassociation
from EMR) iiatlasfunisiioulonazasihUlfuanniianninguszadiimun

Uszauniselarn Penn ICU uaasliifiunissaviulyuisfisany wu dnsieihsuddune
fihsinssawaneagaiufinidle Wdftufinavgniiulilugsdnesifissouiisdauazlanasiy
Ffaaniasiinfauanisiin QI winfu wazezgarinatnislu 28 fu fuieldanudusausim
LUUNDTUANTSABINIATEIU (general hospital consent) upANG miﬁszqmﬁamiwaauﬁﬁia
fu closed-door session Tauigaseanaiiatsuyssszuumsyinau Lilimssndyaaalayang
wile ag1elsAimunanauinndn 14 Jupenstiialesialy Penn Trauma uaz ICU ldwsfinng
Hpesaufnaduni1stiialowia Ql vay Fauwaaslifiudn ninfulevipfidaeunazinisads
Tausssuni1siseus (learning culture) ﬁLﬁumsﬁ’@JumazZajgﬁa\ﬂww AstE3A lag sy
3pefinfinsendslunsunseduaaininuazanulanadyypediisldass

faifu mslEAETalu ICU azAsliifAnustlomigegeasafiadiiiunisaisld asaungnany
AsduaspenuLiudInd warasiugauaefiy mugfunssavhulsnefiiuvaiaunia
VL LaYYAAINS wazgafreauinlatinsnunuidladuiaasmunefismsUsuugananiw
msaua Aliianisasing

51 Meapslasensiiudingrawnennstiuuims QI idudaslduazaunsayseyndlily
017169 ) Lﬁaﬁwm@mmwLLazmmﬂaa@ﬁsumms@Ltagﬂazﬁﬂam I@yﬁﬁaufuﬁwﬁaﬁaﬂ'ﬁ
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How Good is the Electronic Medical Record Video cameras in the ICU

?
for Performance Improvement: » Body cams on in patient ICU bedside providers?

+ Cumbersome to wear
) - Patient advocacy groups
T - Employee unions

R Dt o1 o ligury e |, Core bgered

Ryan . Dumas™, Kristen M. Chreiman’, Mark J. Seamon”, jeremy W. Cannon’
Patrick M. Reilly’, jJason D. Christie’ aniel N. Holena' "

sy, Sevgiced i

Sl ’ The Penn ICU Video Recording Policy

A
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» Any event acutely needing bedside APP or MD
» ICU wall signs: “your care may be video/audio recorded”
» Footage is saved in a secure encrypted server
> Only QI MDs have access to raw video footage
» Destroyed within 28 days (spoliation)
> Patient consent

+ Incorporated in the general hospital admission consent

& Penn Medicine | 5285 s
Labo! Arsa

HOSPITAL CONSENT FORM

e e e b e o, b s v ot el s i ] ot o s e
Fatient Sigaiong

Ptent Pristd N [ B
Legatly Authorterd Representative Sigping

Ll dbaciond Meprmacessin Fisind Nome 15 Anchiund Bayriivtuing Sepmasire - B

CONSENT 0 RELEASE OF MEDICAL RECORUS, USE ANDIOR DISCLOSE FERSONAL IEALTH INFORMATION: 2 Medicine

upNANLTNMUIFY Video Review Tu ICU: Useluniuaziipvimenisngnany nstiiale
$315udnluwInag Trauma Surgery Aauvznziing ICU Taafinsandizengieannludiu agraney
ANULTNEINE wazasesssu asAneluFIle “Trauma video review through the legal lens”
A wiinidleandueissfinfinsendslumswamnaanin udfidosszinsziewgunnie
LildnansiduanulFsenengming ARloeasliiie YSUUTIRMUNINAITALE (QI) wins laildiRenis
adlnw wazdipefingmineniaiavedufiunilaeyaainsuaziilay wu Peer Review Protection Act
fiawliitiayaanidls isunsagnin lWiiluedany

A1sl8 Telemedicine Video Review tu ICU s1uasusniu “Leveraging Telemedicine
for Quality Improvement Video Review of Critical ICU Events” s1g1unsiiindnsidlotas
520 tele-ICU tumsiiufinmaniselingailiieiuaselunadioy andushunlinumulasfiuay
g Anguszasdiiassyiamiutunaunsaua uasliiluguiioyaisasAnuuazansysulss

ABLAN
upnanfdwuIinisanwalu Surgical and Trauma ICU se#1193 2016-2019 fnvsvudin
wman1salinganenua 286 1an1sel wazgniuimumiusdiaduszuy wansaliwuseige
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« Cardiac arrests 75 psq

« Intubations 71 ass

e Acute decompensations 57 A%

e Bedside procedures 46 As4 (1 ECMO cannulation, chest tube, line placement,
exploratory laparotomy, bronchoscopy, proning 4a«)

nadwsLaalHFuIIR et i fuuseiussazBueuasiunsudionadiutounnsas vialu

FAuAITUTEIIUNL ATHEENANUNSDN warnsUiUReSe Feldaunsaseyldtalanainnistutin
manyszidyu

[

Leveraging Telemedicine for Quality

Trauma video review through the legal lens: Improvement Video Review of Critical ICU
improving care while minimizing risk Events: A Novel Multidisciplinary Form
of Education

B Henn Medicine Gold AK ¢t al, Crit Care Esplor, 2021 Sep 10,359703 36 T Porsn Maxlicin

286 Video recordings Studied 59 Videos Shown at Video review Sessions

Bedside Procedures

Gokd AK et 2, Crt Care Faplor. 2021 Sep 10:395¢0536 @ Honn Medicin

2 Fenn Medicin
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ADN15UsTEY 9anllauaennidadnga (Critical Care Medicine; CCM)
1ag Professor Dechang Chen

h Development in Critical Care Medicine--Milestones m P Development in Critical Care Medicine--Milestones
2024

) ¢ L S U S A S R

ANSUSTENYLBURAUFILAITNUNIL ainfiauaensiivainga (Critical Care Medicine; CCM)
Tuvsenadu fasudulurimesse 1980 drpanumeannmng fen1suiayaang asildsy
ANSHDUSVINAIIBL wazANLIRUT LTS Tiiuae Ty ICU usalulszimedunadaiud Peking
Union Medical College Hospital (PUMCH) 151910 fenilaLfiz ApufiasWauiduniain
Critical Care Medicine ﬁﬁwmwﬁwﬁm@iami@LLaQﬂw"’mamﬁwszmm

U @FA19158 Chen [Ana1Ee Waluiasuazransalddey (Milestones) uas CSCCM
fausinsandeauanlul 2005 M550 CCM uauawiznis mawauilasinsilnausu 5C
AN53AFIEUIPILALABINTNIEA A N192DALNININNTIAW (clinical guidelines) wAzA1SAN
\fgAsTiusInAuum@ fie Sino-US wag Sino-European Forums aufisilagiiudi CSCCM f
\ASDINETERUINA-UANA-BILND ATHUARUINSZULLENS MIANY LazeINIFe

ynumuasaniieingalunisaouausssfuRTRLaza1s1sguandL gauniuuy
Aap8198RL91 LU SARS (2003), wHuFAulrs Wenchuan (2008), H7N9 Influenza (2013), A1s
seidmvinisa Tianjin (2015), COVID-19 (2019) waraUfnaa1unisiun China Eastern (2022)
mmﬁmaﬂﬁwdﬂnﬁﬂ'}ﬁ@%ﬂamL‘fJuLamé“ﬂﬁwﬁgyfumié’@miﬁﬂamﬁmqumwummﬁ

upA9IAT MaRT19158 Chen SHIATIHAL AL Lazlona 199U WU NMTIALARLLAES
ICU wazyaans anusuiulumswannnalnuazunnsgunsudia asasmudnlaseadeiugu
WAZANSUENELASDINEUSMSSERUYiReAL Fesgunaduldennuluisiiasnsydunsnng Tagiidhmny
WuSATIEULAYS ICU ApduInUsEHNg LazAITMLALIRST LS ATIAIS LN wasHEIIang I
fatan Tud1u u1AsgINLaEn1TWAILIIE1A1S CSCCM finaviuunsiy tgu n1saan Clinical
Guidelines @116 19 9 (ARDS, Mechanical Ventilation, Sepsis, VAP, Hemodynamic
Monitoring, Nutritional Support) wazdnvin Yearbook saugiensaainausuielfius (Practical
Training) wayndngasu1AsEI 5C Alnsveisluvhussng wazaustuwndnsidaingandi
38,000 Al d%5U suanuawnBinledngaludy da1sewautaay ([dun astiwadaissing o
L organoids, organ-on-chip, multi-omics, machine learning wag Al 11UseyAG LT A1SWRIL
seUUAsTaLas telemedicine danmalulad 56 saufensasisunanwasuuaniUfyuisanssyiu
B Journal of Intensive Medicine (JIM) fitiisld Impact Factor 3.3

gAYy A1ams19158 Chen a5U41 wilnmihveinge luduezfivlsagisuinuaziunuimanday
sedutseine uaLflaifisudy SCCM wag ESICM Seflgpeinefidpeiamn nsidunshenliUszuiunis

s
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a519yAa1nsIRlng N15aaUlATIESITANgIN ASYNATELTNIRNTTY LaEN1TasINANUTINTDTEAY
Y6 Melduul@e “Together in Critical Care”

ANTWRILILLaZIU U8 UAAgAIN ICU 1993

sguradudainunggaeulunsiiudiuiufive ICU wazdsuauganiasan lasd 2025
Whnunwdige ICU 15 davssunsuauau wastiudu 18 sadssyinsuanaulul 2027 lasdas
Fasrduifinesiounngd 1:0.8 uazfiuesiongiuia 1:3 s liannndnsiuunsgiuainawazaiy

sipensiapiuTy uduidean [dinsnaihnungWaniyaainsuwnguasneuiangaiuy

s¥uy sAuienIsiindIngiajdissAuuiyainuazion iRaasegIuAMuiaznsidefiduasly

DUIAE

A58319UASFIUASUG URN9AATIA (Standardization in Clinical Practice) dunauiipiinge
ngeurAssemeduy (CSCCM) fiunumaaanlunisasnaunnsgiu aulddnrinuazdsudss Clinical
Guidelines ®nang@nu Ly

A1STARILAZUSAIS ICU

A1518 mechanical ventilation

Asauagiig sepsis, ARDS, acute heart failure LAZANILINOABU
Astlasiuniizunsngdau wu VAP, fungal infections, catheter-related
infections

upAndsad Guidelines in Progress fluiulufiniswanidan (blood purification), n1153mnTs
A1z septic shock wag stress ulcer prevention Tugaznidn 1Al CSCCM azfifuw Yearbook
WD FWLATLLINISIAY ¢ LEL ANSEAIN guideline W d 11u3delnaly subspecialties wag

WINANIIUEIL critical care

I
. Current Status

= lcuwa..de,: e uaep

apacity:
15 per 100,000 population 18 per 100,000 population

Convertible ICU bed capacity: Convertible ICU bed capacity:
10 per 100,000 population i y 12 per 100,000 population
iCU bed-to-physician ratio:
1:0.8

0.36:1
1CU bed-to-nurse ratio:

omprehansive KU bed ratio
dbed : 24%

15/100,000
population
18/100,000
population

ratio wity hospital bed ¢ 4% with bospital bed - X% {
Spacialty ICU bed ratis: 3% Speciaity ICU bed ratio: 1% Ubedratio: 235  Specialty ICU bed ratia: 12%
1CU bed-to Conversible ICU bed-to-

io: 4.8% physician ratio: 24%

-

physician ratio: 4% physician ratio: 2%

ASENBUIULATas19YAaINs (Critical Care Training Programs)

CSCCM [éidaih Chinese Critical Care Certified Course (5C) fi52uensapun1aAngwijuaz
AsHAYInwEran L CRRT, mechanical ventilation, airway management wag hemodynamic

monitoring

s
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upna1ATTesl 5C-Based Extension Course ﬁﬁ@uﬂﬁﬂwzﬁugﬁ \fu ECLS, bronchoscopy,
critical care ultrasound wag nutritional therapy WEDUTIATS Wl WA English teaching
materials Way question banks tayAszEUMSIEYLIFaNE

Tuseduloaazusina CSCCM [@4@ Training Program for County-Level Hospitals Tagd

AzameysyiumAuazuanasauWaiun ICU physicians Maussme wazlddnluudandt 23 ass

ATpUARNKLINsINYsEIas 1,000 A unsusseevieanulaiiag onsite

f
. Works of the Chinese Society of Critical Care Medicine m “h New research method training-Basic Research m
Standardization in Clinical Practice: Guidelines © Ty o |
3 . - [ ™
Lot
Current Guidelines Guidelines in progress ’
© Cuebers o the Adpication of Biood Purtes the ¥l e~ N

o ANSESINLAZUSHIS ICU Tudu
o AstilagunsuaAgiizings

@

CSCCM [ddaviuazinpinsuuimnnmsauadisingaluyseidudidey L

=2
pust

o AN5IHIRYLLAZINWY ARDS (Acute Lung Injury/ARDS)

e Aslfesasthsnisle (Mechanical Ventilation)

e Hemodynamic Monitoring & Septic Shock

e N15NBWA1IL Hypovolemic Shock
o msauagiiy COPD Tunmedaunay

o  MFITIRYLAINWINNTAALTDTUSY (U Fungal Infections, VAP)

e n135Up9ruU Deep Vein Thrombosis
e AsWBALERA (Blood Purification)

e 135301 Acute Heart Failure waz Sepsis

v o

Guidelines in Progress (Luan1syian
lun

e 1519 Blood Purification T ICU

99AYN)

Fepauzil CSCCM faewmunuuanelng o hiuLf

o msUsnfiunazfiamulasuinisiudiisings

e MSTR9ARLAESNEINSEALTDNNA18891 (Catheter-related infections)

o A53TeRyLLAZSAEY VAP (Ventilator-associated Pneumonia)

e A139@A15 Septic Shock

o nsiloeduuazsne Stress Ulcers Tugiheinge

AMURLIYLBITEUY ANSWRILILLLINI AT AA9E AU W80 CSCCM Tunis

1L yAsEAuLIAsINAsSAw HanaadnsiunangIumeizin1saige
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2. anANurApNawNIsAuaThy TulseweuasAUsne o Musema
3. @579ANNNEDLIIDITENINUENNT-NSANMI-NIFIFY TuptTadnge
4. wwumspausvluszduana lagtunasgududigniiznisian

#218: Internationalization and International Contribution of JSICM
1ag: Prof. Yasuhiro Kuroda

Annual meeting of JSICM
Sappore

or
i
Kyoto a s E
Osaka T ,‘

Number of JSICM members
Total 11628

~N

i1

Clinical Engineer 532 Pharmacist 199

Number

Venue 25~30
Session 500~550
Abstract 2,000~2,500 - .
Participant 8,000~9,000 a

é

Nurse 1972

Physician 8236

~

[ i

Physiotherapist 478
Occupational Therapist 39
Speech Therapist 14

Registered Dietitian 82

1 U9yaNug LYY JSICM
The Japanese Society of Intensive Care Medicine (JSICM) fiau18nnan
11,600 Al ATAUARULWTY Wenula ensBinsiwng dangaiwiinde wnduns
LagdninUADINIG

AMsUszudnnsUszandTvuatne Idiihsiundn 8,000-9,000 A uaus

Ha9UASY 2,000-2,500 1§03 Faluiinwmadn 9 wu Tafen fiedls Tagnd

2. szuuAnsdRseian ICU Tuediju
zﬁﬁmm‘q ICU wJJu High-Intensity (Hi) waz Low-Intensity (Lo) Tag#Ra1seu1a1n

DNAUTEADY L

Junngdnuiidaingaisean > 2 Al

e‘f@mugﬂwﬁﬁ SOFA = 5 u1ana1 10%

Nurse-to-patient ratio 1.2

Twg1unatawizny (certified nurses) Lay clinical engineers

oy

§ess ICU classification in Japan

"

272  patient/nurse: 2/1
Z 10 % of patients: SOFA 2 S

Full-time staff (Shift work}
i)

. experienced certified
g m Intensivists 22

~
s certified nurses

-~

\i

/ high-intensity staffing (Hi) \

clinical engineers J

N

/ iow-intensity staffing (Lo)\

Full-time staff (Shift work)

2 patient/nurse: 2/1
= 10 % of patients: SOFA 2 3

physician
{not necessarily intensivists)

= nurses

/

219158 5usHUA waadah
AMATYINTNEIUAL M) uasEgenny



s ICU classification in Japan
Intensive care unit mortality 0
|and cost-effectiveness associated
with intensivist staffing: a Japanese nationwide
o é*;"m:\;! g g: e wide total cost ($) /patient/day ICU fee ($)/patient/day
v 7o 800C 8000
$5,642
One year (April 2020 ~ March 2021) 6000 P<0.001 5000
$4 377
4000 4000
high-intensity staffing (Hi} low-intensity staffing (Lo
il 9 (Lo) 2000 2000 gy 010
Number 71,412 (50.7 %) 46,330 (39.3 %) $695
Emergency admission 36.3% 46.8 % e -
Surgery 85% 75.6 % 0
SOFA (mean) 44 3.9 Hi Lo
Length of 28 |
Ikumi et al. J Intensive Care 2023 11:60 | | ICU stay (days) P< 0.001 i ikumi et ai. J Intensive Care 2023 11:80 |

NaN15A9Y Intensive care unit mortality and cost-effectiveness associated with intensivist
staffing: a Japanese nationwide observational study (Ikumi et al., 2023)
- Hi-ICU @ 8as1as duiialulsensuiasini (2.6% Weudy 4.3%)

Vv

A1shwsidugendn ($5,642 vs $4,377) uel dudmasegaans lae ICER

WE $5,047/QALY Besninamnssudu ($35116)

@9

v v @ 1

Hi-ICU tianuduaviedunadnsiastasugmans wedeiilsy

ol

EUNINITUIGILLARU

YAAINT

3. anume e ICU Tudiju
s ICU ¢ Wiafiguiy OECD: djijuiiiiss 5.6 W@avdplsznnsianaw
yeugfia1iniy OECD @a 12 Wfigs
nsuIaLAauLNNgnETadnge (intensivists) lopdlagtuiias ~2,500 Au
LazfpanISLRNEY ~7,200 A Wia IR eaws
- wlpvngausnisnenisuwng (Medical Service Fee Revision, 2024) ¥inl#
ICU AAlT unwngvineunuy shift work [dA1eauunuanas denalilsamenuad

auagigninuuy Hi-ICU 11avu

ICU classification in Japan ICU classification in Japan

Hi or Lo is determined by the facility, not by disease or severity

high-intensity staffing (Hi) o
ICU fees/day is same %Q g )
acute respiratory failure ey 2:;::’;9::2:? }:);i>‘¢:> P N4 |
ocardial infarction F
zguma, burn & 6 . ) nm:g:;tse‘:ggxﬂy ,‘,,CU = Differentiating fees is rational
2 4 2 & : & :
heat stroke \ ICU / patients with ﬁ‘ - 5@:32"35::3”
},\/ underlying diseases ! : non-surgery
: SOFA "
\ low-intensity staffing (Lo} - §
ICU fees/day is same
iSUddE" ma.ﬂges l I traumatlc brain injury & 'y j’ ‘
n a genera neurological ICU %
ward stroke pediatric ICU

Cardiac ICU (CCU)

Paymuazanuwgiguasaiulumswannsindaings
duuiduniyfuisdfadidadunsiteings iR Suaufise ICU ¢ dofisy
I Fuamnadunpine

o

AunIRsgIuaIna wadUssaudamni ANsU1ALAILLAAINT IALANIZLANE
3096 (intensivists) LasAUaRIBITN

ANUWYIYIL: The Japanese Society of Intensive Care Medicine (JSICM) a3 siaszuy
AN55UTRINIMTFIU (certification board) WasnsEdURmMWLazasIeusegslaliyaaInsingaI
LEUTRAINg e

3
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faanda: Suufiirasvdelaifipans wu Tul 2024 Juwndiiize 315 auinasy et
UszinA@DanS intensivists §12 7,200 au usiaqiiufiiiesszanm 2500 auwiniu

pti1elsfnny frusensdiansaiann Halaseadreiugiu (ICU beds) way Adsauaminn
(intensivists wazanany) WwolHszuunmveingadanudsduuwazsossuanuinmelusuan

#219N15U55818: Designing Hallucination-Free Clinical Al Systems: Extracting
Structured Information from Free-Text Notes
g : Dr. Thomas Sounack

TuA15D55878 Dr. Thomas 85 lHAuFadnun1ws LLMs tunnsuszandlddunsuwne
TasynFg19ANA1In09e Med-PalM Feaziuun1sany USMLE wiuann 67.6% (2023) 1iu
86.5% (2025) uanslifinudl LLMs Suwnliufiezaunsaaivayunsdaaulaneaidfnluauanld
pgelsAmy geaedinednnisiuaNuite@in hallucination, transparency, Lag A158519A4
(19l Apwinantiadelu ICU niomsuagtieings wazaSuiundnnisuae Decoder u Large
Language Models Tagan@ingnen1saousaIudy q wu “How's it going?” Tuipaazadrednoud
Azt 15uIA It's — going — well wazausavg1aonudasududduiinswaziniuidu
s55ud waaslFAudeenuasauns LM Wnnsasenmnfindngasssd Lasnunzauauuium

LLMs in Heaithcare

Largelanguage models encode clinical
knowledge

How's it going?

2023: Med-Paim - 67.6% USMLE

A s 1OI0IIII6 T2 OEIN T K gl Shabated A
Recutved 75 mary 2073 i

ey sipmey How's it oing? et i1's

Pubiaed oni. 2y 2023 R et How's it going? Its ——————— going
Opansccers CvistopherSemtus Alan Krthkeastngam™ 6 Ve Mciroan'

How's it going? It's going ——————— weil

e . 1's going well thanks for asking! I'm here and ready to dive into whatever you've got — whether ils a question, &

Toward expert-level medical question | 205: Moupaim 2 a6.5% usMLE | D proct,orjust some conversation. How's it going with you?
answering with large language models —

Dr. Thomas [#si1taus MedSlice Feifiudaatnenisyszandld LLM luaiuianasnig
ASLLANE Iﬂyﬁzmﬁudm@mwé’ﬂum progress notes ﬁamm%ﬁau@q (1Apu 60%) aziind
fiayafiliiAsafosiunisasiansailagiiu msly LLM wadalaseasnslinanansativanaugidom
WuANLEY analiany uazunsyduRaAIWeIu downstream wu clinical coding #3pA1534

£

UDYAFUNWATUTDAUNY

ASTUIUNITYI9U (Implementation details) ups MedSlice A5 LLM R sectioning

clinical notes

'
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implementation details

Patieot is & yo white femat with 3 dlagnosis of Diffuse Non-Hodzkin's

Final Output

e $LIMOutput

the patient’s care plan.

Post-peocadure actions for the recant blood test and PET/CT include close
monitoring of the patient's symptoms and regoiar follow-p visits (o assess
her condition and adjust paliative.

Disposition: The patient will be 3690 3
sooner i her condition worsens. Pal

fuzzy matching

7u3vulduanssagnenisty LLM tunsdnlaseass clinical notes tagld fuzzy matching

AT pANUALAYATpsN LU DURNA LU Recent Clinical History Lag Assessment & Plan

35fiwananuidaunns note wazvinbinstiondoyalumsadiinuazmsiduissansniwgad
A58 LLM snanse wBsu progress note figninazdndou — Juenasfifilaseadieiamy 4oy
% uwndisruisriu andnldaudiunisdanisioya wazasiuayu downstream tasks L4 A5
coding, AM539% clinical data, #5an1sl Al Bu 9

Fine-tuning - result

i . : Llama 3.2 iB Liama 3.2 3B Llama 3.1 8B
Modal i GE-40 mib GPT-0 instruct (FT) Instruct (FT) Instruct (FT)
RCH A&P RCH A&P RCH A&P RCH A&P RCH A&P
Sensitivity (95% CI) { 0.80 0.86 0.86 0.88 0.85 092 0.90 0.91 091 0.95
0.77-0.82) (0.84-0.88) ' (0.83-0.88} (0.86-0.90) @ (0.83-0.88) (0.90-0.94) | (0.89-0.92) (0.90-0.93) | (0.90-093: (0.94-0.96)

soecificity (055 €1y | 069 072 078 0.79 0.82 091 090 094 0.90 0.94
Spealiclty (% CD 1 0,66-0.73)  (0.69-0.75) | (0750813 (0.76-0.81) | (0.79-085) (0.89-0.93) | (0.88-092) (0.92-095)  (0.89-092) (0.93-0.96)

e Better than GPT-40
® 20 mins for Llama 3.2 1B, 1 hour for Llama 3.1 8B
o No need for structured output generation

51

q

- LLMs d@naniwgs ueidaeuAieymn hallucination wag lack of trust

- A5 fine-tune + 1 encoder biomedical anansavirlsinisfedpyaiBelaseasiean free-
text notes fiamnwgsiu

- Na9140814 BioClinical ModernBERT tayel#lsawg 1018 uasa a1uUnAISUWNga1U158
a519 clinical Al #iUsulsfuvSUNDIRLLDS (A

. LLu’mwﬁazﬁwLﬁmmmwmsﬁamiﬁmﬂa ann1seA1sUudin wavaduayu Quality
Improvement (QI) Tunsquagthginge

21N sISULHUY wasiah
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#21DA15VUTIEY : Data is important
1ag Anupol Panitchote aAAMNELNNYANEAS UHINYNSLUDULLAL

VT, PEEP, PIP, numeric

waveform

intake numeric

Pressure, UF numeric

Progress note Text

Chest x-ray image

ECG Numeric

Lab, medication Numericortext  Yes

Asguagiieingadniudandutinyananatsunas (multi-modal data) v §Lapa1n
w3asfiowwnd (vitals, ventilator, infusion pump, CRRT), §8@31u910 9552 083, A1Wn1esed
Inen, fyaaundulninmle uaziayaann EHR foyamaninaldsunisysannisuazdanisnsig
wingay asyatuayunisdadulanieaifinldogedusedinsain

Bedside Ventilator
monitoring * MV parameters i B :
* Vital signs * Patients ventilation i e L o
5002 poraritan ' . )
. ECG il
- Continuous ABP CRRT ; d i SMART-ICU
« ETCO2 + CRRT parameter i Sy f
. it b

Billing
« 1C0-10
- 1CD9
* Cost

* Reimbursement
* DRG

seUuipyalazAmNAIwBeipYa

ICU informatics system aqsf A1siiivdiayauuy real-time, n153slasiudiial (NTP), s
wansnatiIsliunwnddndulaldiy vazfpidy asyussilinauninuaslipyaffinariddey 10
F1U LU AANNYAGDY (accuracy), ANNALLELD (consistency), ANNATUEIU (completeness),

' £

ANTIULIET (timeliness), Anutinladiy wazasindeld winvieaanIn ayafidudin (el

a

au1sai lldsinioAs3LasIsins 3 vu 6
Yeumuasiivdafinuyey Wulfayanieedinly ICU dndszavilaym wiu

Demographics: ANULANANUDIFULUDTDYA (13 W.A. vs A.6)
- Lab wag imaging wislinseiy, anuazdye (twe
. Notes: awile, 19Aa15ASEANS, Fagafinainrany

Diagnosis codes: FdpunariufiusTUUYsTAY (NHSO)

s
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AsLAuTpyauuy routine clinical data 39A3518 protocol Aduu1AsFIL, SNOMED CT,
data dictionary, LLagn1SASIAEDUDH LUl B

Data is important up< sALUW.AUNA taayelUA Asunwupsiaya (Data Quality) wazadu
ﬁﬂwamﬁmaLﬁ@’ﬁuiuﬂszmumsﬁ@msﬁaga Common elements of data quality in

healthcare gaiadiy 10 edAUsERaUA®Y (Fud

Accuracy — fayagndins Wafinld Usraanialanae
Consistency — sUnuuayagai1Laus

Security — finssiaananSLINES

Timeliness — fayadUianviuLIAT

Completeness — Bfifayannnau

Accessibility — fiagaindieldiunazsinisa
Objectivity — Ysraannpaf

Relevancy — fauaaanadpsuaziinluldldase

O o N s W e

Understandability — ti1lady lifirnau

10. Navigation — dunaziaulasduiiayaduldazain

fuepsddsznaumani dayaasliauisaiylifatuayunisdafulonsonisidadfud

syndenIsUszananaipya 919Lfia daawane (Errors) Zﬁ‘nmﬂ'gmmu LY

miﬂimﬁagammﬁufﬂ (over filtering)

LA ld8elasiug (desynchronized timestamps)
Twipyaiianaia (incorrect data merging)
mihgligpardneiu

WAALRYED missing data

fgudaunysiideiau

A19¥I1 overfitting, 11@ validation LazA1SAAIUER

919158 5uHUY waadah
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LUATNAAAMURANAA
ANnUA data quality standards
14 synchronization protocols wae strict identifier merging
A5 standardize %Y LLAZASIAIU outlier
- @599a8Y validation Ly time-series
¥ regularization, cross-validation WHnan overfitting
wAta imputation &1%3ULFL missing data
aanuiayadsflavasnistitoyaluy ICU mnuiaanugades asudu wazadaus foya
szliaunsasilUlise o Wmunsauafiield sazdgadiu asuszuianatioyaffiulUdeany
FouesadaRawata dennnlaldsunissnnisagiadussuy %ﬁﬂﬂgm'ﬁﬁmwﬁﬁ@wm@LLaz
NANSENUADANTSAM A9 A15aS19IRTTINTDYA NSATIFFDUAMNWELNABLEDY uazn1sly
mmﬁwwaﬁﬁ/’iﬂmssmﬁmﬂaﬂmmza:u Wndesduiondndu data-driven ICU WAnTuass

#99i19u89 Al implementation usl Al dnsn1wge uen1sidnuaseundauauassa

=y

ﬁ’aaﬂa*ﬁ'ﬁaﬂm (bias) wazlsir1uns validate
Tumatdpuaawiianaiiuly foestinnnane
m@%%’wmmﬁmﬁmm NI el LLaziﬂiqaé”Nﬁugm
Al daenisgrudayavuialnajuaznainnaly — 6p991/y database merging, data

harmonization, N15AXATBATDUA, WALTEUVUINISIANITALTNLT dapei1eg1uipya ICU Ly

open access

Open access databases in ICU

elCU Collaborative Research Database: fagad/awnin 200,000 18 970 ICU 200
LL¥s

e
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AmsterdamUMCdb: 1§ OMOP Common Data Model, finsifiuipyaasidunuay
HANNHAY
HIRID (Swiss): # resolution gege Uudin vital signs 1n 2 4% AsaumAguni1 33,000

admissions

prelsfinu gudoyawmardduingwaunndsananziuan — aredrdanisiylsly
Useinasislden-diunate doyalu ICU 1u “Hila” upemisquagtieings a1sdafiu uinis uay

v
o '

wasgruioyafidaaunin Bivipeudgisunnddadulaldfiu uadudunngiudrdniunisi Al

ao

wazninnssufivamndssyndlilusuman

s

#A21BN15UTTYNY: Principles of Sedation in Mechanically Ventilated Patients
Q‘ussmﬂ: Prof. Geeta Mehta, MD, FRCPC, Professor of Medicine, University of Toronto

ANSUSTYIYLEUAUAIYAITLHUTITIAIMUF1AYUDIAISIANITANUFUY (comfort
management) wazn15tipInaYszaIm (sedation) pgrumsnzauludtisaliiadosisnisle lay
dusswzaduizdnisifuinedszamifuduinfinaderatudiu deadunsifiusspznaiigion

daeldimsasauniala (mechanical ventilation) n1s8aszaziiaiuanlu ICU wazdsdunusiu

35115 uTIeAigedu uddpdiuannBliiiudl deep sedation lazanwizlussysisnupens
sAw TuadnwshliNsdsvasdsnftigngredaiau
:narly intensive Care Sedation Predllt'l,sa Lon?s—'rerm

AJRCCM 2032

Time to extubation Survival

Deep sedation = RASS -3 (movement or eye opening to voice but no eye contact) to -5 (unarousable)

wﬁﬂmsﬁﬁﬁﬁ@ﬁq@ dp ManudddunsUssliutazannisanulInnau (pain first) way
14 non-pharmacological interventions L ms@uaﬁmméam ANTENLASUAITUDU LLATAITH
aspuA$19glndBasInday adndudosliun aasidanliluszduy light sedation unu deep
sedation Taafignwanfiuuzin@de propofol was dexmedetomidine Fefinainedseiinyndn

benzodiazepines

e
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Greater benzodiazepines and opioid use in the

- A 2012 € sienr Protocolized sedation and daily interruption group
Daily Sedation Interruption in Mechanicaliy - ) - o
Ventifated Cli(l(.}“y ifi Patients
Cared for With a Sedation Protocot Q-&

= o PS+Di PS | Pvalue
N=214 N=209
\‘\‘l' c». - -

" & oo s Midazolam equivalents
N=430 S e %ﬁ‘i’ £ Doseipatientday, mg 102 82 0.04

wil
ocenten R o e Boluses/day 025 0.18 0.007
sugiatand sedation/anslgesia protocol ‘
—— /" andorntzed [Fentanyi equivalents !

o N\ Dose/patient/day, mcg 1780 1070 <0007 |

_ Boluses/day 2.2 1.8 <,0001

Prof. Mehta na1afis nagnsiinannsly sedation 1 aastinistdeuuy intermittent wns
continuous infusion wazl#lif sedation protocols fistiun1staswyruialy ICU (RN-driven
protocols) $2uéen15¥i1 daily sedation interruption (DI) Lﬁaa@miazammmLLazﬁ'wZﬁQﬂwﬁ
oA “(’?iug”” 1nTu wii1A5598 protocol-directed sedation wag daily interruption tin@agAu

o @

2l (A lRnaRAnd1nsld protocol WgepeLAgIng ity dey

lud1unisidanen propofol AaldUsautnianit midazolam wwsievinldnisanavrayly
mela (extubation) 151091 waztedunusAusasnsduiinfidindn veusdi dexmedetomidine
MATyaTuayuitaunsaanafinisel delirium wazanszuziaainislieiastiunslald ussas
1{15239n192 bradycardia waz hypotension &1 benzodiazepines ldaastdidugindn gy
asaldndulawe wu Msshsoinstn niansauadiieluuiun palliative

upn9nd Fefinrsaandensls adjuncts w1 acetaminophen, nefopam, ketamine vua
#1 wary1d19M5U neuropathic pain (gabapentin, pregabalin) iRpgisanaus 1 Iulunisls
opioid wipuilampnsdsunuimpasmsatuayuuulalion wu asadeieuiedouiiadons
UDUARY LLATAITHAIUIINLDIATIUATY

Table 2

¥inufige Prof Mehta [#a51 take-home messages 1 LI #u1undn09A1TAATS
sedation @ n15vi Ky “awake, comfortable, and safe” A5E387 L un1n1S (symptom-
based management) TagdaAN1S pain, anxiety ag agitation ADULEUD HEALAY
benzodiazepines yaiudfavsdsaian wazin minimal sedation saufuasyszifiungnady
STUUABLASDTRNNATEIU U RASS %159 SAS Anud159un9A53AnIs sedation Tifnmnwiuss
funsiifiuanaLazAsing1na ICU AfunumiBesn

s
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agu: A5l sedation T ICU asilunvuewiziatzas Gifhmanadean wiunsidulusedy
efigafiandu saudunsussfiudaiiing wazysannisiinanainn N W Usdanasdy Hudiisi

LAZARNNIITLNSAT DL

#21DA1SUTIYIY: Smart Uses of Lactate
INYINT: T6. AT, WEY. FUNH U7
1. Anud1eeyuas Lactate
o lactate Wuditenisnadvunaznislioandaupaiinids
e  LWINI Surviving Sepsis Campaign wuzii1l¥as39 lactate Uiy sepsis N
au wlanudulafaund wWinlfussfiunngingaldsinsa
2. M5l Lactate Wushdsauazimuynissnw
o WATYUAAIIN A5AA lactate 220% A 2 Faluslugoe 8 Falususn dapusulse
HAAWSH U (6

o  ANFSAWIAISALENGD (UaNNTT lactate azndug@A1UnNE
Hour-1 Bundle

Hour-1 Bundle
initial Resuscitation for Sepsis and Septic Shock

3. Lactate Tugiuzdatisiwennsallsa
e 1 sepsis 7Tl hyperlactatemia ﬁa‘"mmmﬂﬁyﬁ%mjﬁﬂ’jwQﬂwﬁﬁ refractory
hypotension tWENDEINLAY
o Lactate anunsalfiduineriasulunissyy septic shock [6
4. fipmassedslunisly Lactate
o @1 lactate gelildnunpdie hypoxia taunly 1y 9191AA3A catecholamine, ANS

A, A1TEDAAIAINIY HIDANITAVUANWIDY

v
o oo

e Lactate clearance fl lag time — uginsnaduuinuandiuugs 61 lactate 919559
lsanasyiud
. miu;ﬂaNaﬁmﬁmiwiwﬁuﬁmﬂamﬁﬂﬁﬁﬂﬁu Wandnduensshwfiunniuly
5. MIWNTUNAYANTS Resuscitation
e A15AN®1 ANDROMEDA-SHOCK RCT (2019) wui1 a5ty Capillary Refill Time
(CRT) Wunuslunisiuduin fuszBnsanlistoyninnisly lactate wazana
ansasiealduinndn

e
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@

o Tauawizlugihef lactate geus CRT Unf A1sld CRT o9 dudag

o

afivanasty
A1

agy

Lactate msgﬂmsmiuﬁﬂw sepsis nﬂﬂuﬁmm%’musﬂ

Lactate clearance 220% Tu 8 fhlususmdudvsinadwsia

Hyperlactatemia Lﬂuﬁ’gﬁmwwmﬂiai‘*'?iﬁ']ﬁagﬂdwmmﬁuﬁﬁLﬁmazmgam

a5l lactate dasRansansiufudaiianieadan wu CRT

goa W e

CRT-guided resuscitation iusanadanfinanzay Tagawizluusunnsweinsandie

#A1UDA15VIIYY: Surgical Intervention in Traumatic Brain Injury: TBI
ngnnsg: Lt. Col. Assistant Professor Panu Boontoterm
A5UTsESuduME LA “Time is Brain” Ainungdis naufifiandn wirduausafenis

@ '

11nTu AetiunsanFulashwagreiuvinfiduduialevaenmsquagiisuiniduauss (TBI)

[

ASUIALAIVFUDILLLLTL 2 Seasd@sy:

o

e Primary injury tinanLsenseunnlagmss 1w 13pepn luaupswsanzlnaniian

e Secondary injury faauan wu anusulunglrangs s NI1ABRABLAL
n3aANUAULaRiaE"

wuamesnwSasiuns dosiuldls secondary injury guusedu dunsaualy ICU A0g

UAISHIE AL DALT 1

'
V@ =

BHFanany ol TBI fwn
1. A9S2UeARULaRA (hematoma evacuation) tyu EDH, SDH, ICH
2. A15¥h decompressive craniectomy (DC) Wanglnaniipananusulunslnanfsuy
3. A1552u1y CSF L ventricular drainage

4. msgpuugunzlEan (reconstruction) v A5l implant wW1zyAAE

nang1uIFuna1Aey

a9

o

e DECRA trial: DC Tuszozusniga ICP wazseaznaiusu ICU weldyinldnanisiWuef

Tustedaiau
e RESCUEicp trial: DC lussugnavizansnsinsidudin ueadsaaiianuiesudaed
AUARANITULSY TRADsRa1saNTIaLEDe “A1550aT38” uag “‘Aaunnwdin” sauiu

AMEUNTNTDUTDN9WL hydrocephalus A15AALED LApARDAY tazlleyriuIaLNg

= v

Taawzludgemadninadwsugnindiiuaneioy

'
a @

a9d nsidiashwdte TBI usnesnsddfidisauguanudulunginaniazannis

@

o o

Fedie el ldsulseiunanisiudinaaun iy asdadulashwndedneadarivilassaiuial 1a

Padnensunng wazasnisafuasauasufzafunmnmBinfianands nsqualinigadpeonds

s
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AsYeusIuAupefinanan3nin Hedagunngussam fin ICU wasweuia iialwdTs (6

AsguaniringauuasilanaduFIgerige

#219A15VUTIYY : Neuroprognostication in Acute Brain Injury: A Multimodal Approach to
Critical Decisions
Inens: seUwg A BesAatin (Siriraj Hospital, Mahidol University)

A15UTTENELINEY AnudAEUDY neuro-prognostication Fenunyfensyunslanianis
AunuaefihennzansaLdusuIss (severe brain injury) Tauifunisdnfulefifiannuidecgs
wazdsralauasesindingUoy subiennsAansen “eafiudanianyanssnwUseAulseans (life-
sustaining treatment)” SanmdnUsyasudy AsEULLIAR 6 TumDw (Conceptual Framework)

2191585 UYINY WaaIsh
AMA3BINTNEILIAL LAz Egenny



AspVLUIAAluAIsUsEiungnsalaune (Neuroprognostication Framework)

p19sgldnanienuidufidiaeyain Fischer D. wazAeuz (Nat Rev Neurol, 2022) BaLaus
“ASDULUIAA 6 TUADY” F15un1THInsainanIsiudupsaunsluisnuaafiaInnzauns
Y1ALULAYUWAYN LagL5yndn “Proposed Framework for Neuroprognostication: 6 steps”

Fischer wag Edlow [@851U12197 A5Useiiuwynsalaunemsysenau@iunssuIunIsAsaLaL (6w

1L msiivudpyaiugiu (Baseline characterization) — SaYNEIHAADDIAITUIALGY D18
AT Az fiiulyaausisufame

2. A1saansasiladuniu (Exclude confounders) — LU g1UDURAD A1I¢ metabolic

‘
=

#5 hypothermia #ip1avilinatsziiiuie

3. asUssfiuniemdiin (Clinical examination) — A539A15AUaND9ADEWST SLNEnS
AMUFNUDY TeAVER

5. a15lfedaefinwasy (Multimodal testing) — v1 EEG, somatosensory evoked
potential, neuroimaging (CT/MRI), tta¢ biomarkers (v 4 neuron-specific
enolase)

6. AIsuUanauuysu1ng (Integration and synthesis) — agﬂﬁmﬂamﬂwammm
WpUsedinumaTiunisiued

7. AsEeasuanisuseuiv (Communication and decision-making) — €818 xaTH
FuanaILazasauasIinle ps N U IALALLININAITSAE

Aspudths AT wnnddagulaldngrefissy seinseds wazananuLiusdanisusaifiu

Aawane TagLiudi “a1swynnseldlynisaiawel wasdunssuiun1siasiziagnadussuy

Step 1: Yssdiuszaunistinauasaunsiuilagiiu (Current Neurological Function)

L5UIANITATIASTINATIYNINGLUVUSEEN (neurological exam) AN5AsIaAALENDY (EEG)
#5pn1gaIpAINaNss (CT/MRI) winszydn aupswaedtivaylusedula gy agluniiglaain i

brainstem reflex thapayn3als 4y

Step 1: Determining the Current Level of Consciousness Clinical Deter ion of Level of Consci (Overt C
Level of Arousal Awareness Language function Functional
Step 1: Identify the patient’s current level of neurological function: physical exam, EEG, CT, or MRI RS (c‘:e“;‘;“)"m eyes :mimﬂ'mw
| Emergence from ] |
oo Baininury | ety o + * * *

| Minimalty conscious
state (MCS) + ¥
{minimal but definite | fanguay
behavioral evidence

of awareness)

Point of
prognostication

| Vegetative state (v} +

| or Uncesponsive

| wakefulness (No evidence of

| syndrome {UWS) awareness of seif or
environment}

| coma

219158 ouUs U waadah
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Step 2: Uszfinuualinasiudn (Predicting Recovery Trajectory)

Idfiagaann Step 1 urdAmIs “‘@uirazidusaaduniesa1siuda” (Probability of
possible outcomes) 111 dilayarailonraudinivaunsldursdiuluszyy 1-3 oy ninld
susanaunsusldae asnlualaduandddiindl neNITUIALEAY AUTTANTNNINFUDIANRNIIN

baseline uazfuuwndsoslianil (“Point of Prognostication”) Wipa1amziud1fiigazfiuualis

q
v

Wuldurndayisslaliamaiiiuly Junsuildaslifayanaisunas wu EEG, neuroimaging,
biomarkers LLazn15ABVENDININARTA WWDASIT “AIWTINDINILTNAISHNAY LuuwnDady
(multimodal assessment) WpLinauwduguasn1swinsel sududacliiayaainnaty

LASRe R IuAY LU ANsASIaNIeAadn (Clinical examination) AdulWH1auss (EEG) Asin

v
v o o

dnsnIwUszany (SSEPs) Avsanun wauas (CT/MRI) dadiadaniw (Biomarkers 1y NSE) Aty >

2 35A1UAfLALHINAAANNAAIALARDULLATINLAYNTLTa TLAISUSL UK

U

Step 2: Predicting Recovery With Multimodal Prognostic Markers soF

ppiying Prog!

n Pracuce

» Exclude the following confounding factors:

= Braininjury
Confounding * Sedation and NMBAs + Hypoglycemia

Probability factors: « Hypathermia  Maetabolic and respiratory
- of possible * Hypotension derangements

outcomes » Use 22 modalities available in the hospital

Point of
prognostication

H /
PR

Step 2: Use the patient data from Step 1 to estimate the probability of the patient’s recovery trajectory: . Hfalse p positives + true neg
» A probability of possible outcomes = [1 - specificity]

—

Ideal prognostication indices:
* False positive rate (FPR) = 0%

+ Specificity = 100%
* Narrow 95% confidence interval

caa o

3. AU HNadwSAANSa (LA (Predicting Favorable vs Unfavorable Outcomes) tinaseLiiu

v
= @

HAAWSHAY 3 tRauTuly wwndlddiiauasgiu 3 sunuunan (dun

3.1 Cerebral Performance Category (CPC) Scale
a. CPC1-2: Hadwsh (Good outcome) — auperinanulad@ieyiunais a1u19a

#28LNADAULD9(H

b. CPC 3-5: wadwsug (Poor outcome) — ASLLATUDINAITTULIIENAUDIAY

3.2 Modified Rankin Scale (mRS)
a. MRS 0-3: NadWSH — AUITALAUNRTDALAMLLDS [ALeE I
b. MRS 4—6: NaANSLLY — Gﬁmﬁqu@ﬁumaam%%m?{y%m
3.3 Glasgow Outcome Scale — Extended (GOSE) M ReuunsEauAIsSHusIazByaTy Wi
Hupredau SanuRnisdnsioy n3onylun1isiy (vegetative state)

4. msUseyn@lilunelo® (Applying Multimodal Assessment in Practice) 1915845491 fipw

zUseliuny1nTalaun éw’mﬁu’ia’jwQﬂayﬁ%’umﬁ’ﬂmﬁ' CRINTEU LA RN TUTEEIAN LD

Lil¥nanisyszifiuaanatadou asdailasunin (Confounding factors) 1y
Y1nRAUsEEMHSDLIAaIENE1LED (Sedation, NMBAs)

s

1N sISUYHUT Waalah
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azgamaden (Hypothermia)
AMuALST (Hypotension)
AMzsaas (Hypoglycemia)
ANURAYAGTDINITHINAIEHERSsUUMIaTe (Metabolic and respiratory
derangements)
msUsziufigndasasts > 2 s Afaglulsenenuna uazasidandifafifianuusiuings
TaadEinfifaqss
False Positive Rate (FPR) = 0%
Specificity = 100%
#a9anuLFasiu (95% Confidence Interval) waufiga
WUILAMUI AL RAsNSAIT STulaldasey” mndsaduiinluld Aeslifinsaifiiuass

(false positive)

Neuroprognostication Guidelines for Hypoxic-Ischemic Brain Injury

Aeturn of Spontaneous Circulation (ROSC) Return of Spontaneous Circulation (RO5C)

04Y 1424 howrs pot RO5C) TOLLOWING COMAMANDS AT ANY TWT?

LTS AL NEUROLOGICAL CASTERIA SO DEATHY

Y2 (2548 hours post #05C)
PRIDICTOR OF GOOO OUTCOMS?

TUADUYN 3 WAL 4 1RINTRULUIAANITWYINTAlaNDY (Conceptual Framework for

Neuroprognostication)

AN ﬁmumzﬁ’ummiﬁﬂﬁfsﬁy'u@fﬂﬁyaué”ufﬁ (acceptable consciousness level)
waz 129819 HUszdiu (timeframe) Lﬁ'afﬂumsmﬂmiaiwaﬁwﬁﬂméﬂm LWNgADe5aiy
AspUAsIRaviAMinled ‘Sedunisiudaiudgafinousuld” Fansls 1wy v19ATAUASIEND
sausuldmndthosFndusdnalild tupaefuesdossmsituduvufiaanwiiedia Whnang
flandu “nniuinsgIn’ dmsunsUszfiuiinadwsla@a good %30 bad outcome Ly &1%5y

v ve ¥

Y19A5AUAST LU R 19T LN Y “Qﬂwmmsa‘émmLLazima\ﬁamwfﬁ” PUZFIVUINSIUDID

U

#p9n5 “Asnduunfafwazdnasleuredin’

TufuapuiFelalinsssiumenunwiRseiads) widuaszaunis “Wilenaeuss
#3@ (value-based goal setting)” Lﬁaiﬁmﬁﬂmaa@mﬁmﬁummm@ﬁwm@"ﬂwLLamsam%ﬁ
Tuga1199Step 4: Estimate the Probability for Good and Bad Outcomes Fonsuhwung
1DINNSSAMILAY TuRBUADLIADANS AureteMuLnezl (probability) uaqawsvssamaﬁwéﬁu
meluafifrua

- Good outcomes: ;EﬁwmmsaiﬁuﬁwuﬁﬁLﬂwmyﬁé’qfi’ (SeAUaRnsaaUsTANING
gausule) nelunsauian 1w 3 5o 6 sy

s

p15gsuUY waadah
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- Bad outcomes: fthwlimunsafeszduiihmneiuldamelunafifmue

miﬂsmﬁuﬁ%iﬁm%"a\aﬁam\m§ﬁﬂLLazﬁagﬂaLﬁwszmw vfu EEG, imaging (CT/MRI),
neurological exams, way biomarkers #8859 “A1wsauppeA UL TInluls” voanadwsly
JEYLLIAAN

Steps 3 and 4: Determine Acceptable Level of Consciousness and Timeframe

Step 3: identify the patient’s goals of care: minimally acceptable level of consciousness and timeframe

Brain inju
- L

Step 4: Estimate the probability for both good and bad outcomes {ranges from 0 to 1}
> Good outcomes: the patient reaches the goals of care by the deadline timeframe
»Bad outcomes: the patient does not reach the goals of care by the deadline timeframe

al function

£
3
z

Time

215 Step 3 wnudlgLdy “Goals of care” B s AuuIUD N DASEE DRI LA TIdDen5 T
LA U9nsHNEn TuaiuuasStep 4 A5 RuAduUuyaduLdnunyde Good outcomes Nufl
duae@e Bad outcomes LEunsHuaasiindnianatiull mausTiuansiudigeningu
Whmany Gadinguadwsis

Conceptual Framework for Neuroprognostication: Steps 5 and 6.

Step 5: Identify value modifiers for both good and bad outcomes. * Complex calculation with
" " the subjective estimation
1 @ Maximum importance of Z
, obtaining good outcome [T TRl o1l R GRTET
Prababifity Good outcome
of good value modifier
outcome M

L Apathy towards good Bad outcome term

outcome

Good outcome term

b d . : H
L Maximum importance of —
avoiding bad outcome {(Peox¥Meg) -
Probability Bad outcome
ofbad value modifier
outcome (NN : . ¥ "
{Pas) Apathy towards bad = Predicted life quality (PLQ}

o outcome

Step 6: Calculate the Predicted life quality {(PLQ) to decide whether life-sustaining treatment shouid be

continued or withdrawn. PLQ = 1100 > Continue life-sustaining treatment
PLQ = 0Oto-0.3 > Continue life-sustaining treatment
PLO = -0.3t0-0.7 - Cautiously consider withdrawing life-sustaining treatment
PLO -0.7t0-1  — Withdraw lite-sustaining treatment

Step 5-6 FailuyegaTigunensEUINATHLINSINAFLDY (neuroprognostication) Tagajauiu
“aseindulaiBeacen (value-based clinical decision)” iialsuslainmsshwfidaiilinmianis
ansshwndnliagrefindnmena wazianswdnfastiy favalaunensidyu ‘asshwiede

307 1Ug “Asguanifinaunany” g auneunaLf UL,

U

Z
i

19585 NyIUr wasaiah
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Step 5 — Identify Value Modifiers (f2U30@A10UE A IDINAANS) RAsAUsLIULDNFDY
NASWSH-318 (310 Step 4) uwwydasdaeiainngnsndi “uadnsuuuladdsyuinndidmsugiy

LazAsaUAsY” laufinuaan Value Modifier (VM) 2 Ussiam
1. VM_GO (Good Outcome Value Modifier) = szﬁummﬁﬁﬁiyna\imifﬁmaé”wﬁ"ﬁ
o inlnd 1 = Wianuadaygaunn wu desmsadvuniad Faansld

e Alnd 0 = Biuinnsiudiydndnsiaunuiy
2. VM_BO (Bad Outcome Value Modifier) = s¥6uanuddaupensnanidsanasns

iLaase

o Anlnd 1 = Lidipsnsaglun1izRonionsuu

e @114 0 = yausuldmndemsiidinng

)

A5USEL AU UANSAUNUISTHINIAUTRIBITW LLaE ASDUASY LNadYiau “@rfaudia (life

values)” 199817y S duiunpuinain nanasasss way ANUsANUBsYEE LAUTpYan1s

ANSTLWNE

Step 6 — Calculate Predicted Life Quality (PLQ) wintiaiauitezdusasnadns (P_GO /
P_BO) waz @1 VM 1151 a=ld Predicted Life Quality (PLQ) Baiiluduiiasvinu “@mmw%mﬁ
AAMSEINaaNISINY” §ms  PLQ = (P_GO x VM_GO) - (P_BO x VM_BO) efiléazgnfinanumix

H9 AVWALLUY

Conclusion:

The Proposed C ptual k for Neuroprog ion: 6 Steps Practical ication of the Neuropr ion €
Step 1: Identify the patient’s current level of neurological function: physical exam, EEG, CT, or MRI Step 0: Treat them first: Provide appropriate treatments for an Suration prior to
ropre then exclude conf¢ factors

Step 2: Estimate the probability of the patient’s recovery trajectory:
> features and

Step 3: Identify the patient’s goais of care: minimally acceptable ievel of consciousness and timeframe
Step 4: Estimate the probability for both good and bad outcomes {ranges from O to 1}

»Good outcomes: the patient reaches the goais of care by the deadline timeframe

>Bad outcomes: the patient does not reach the goals of care by the deadline timeframe

Step 5: Identify value modifiers for both good and bad outcomes.

Step 6: Calculate the Predicted Life Quality (PLQ) to decide whether life-sustaining treatment should be

continued or withdrawn.

Step 1: Determine the patient’s current level of neurological function: physical exam, E£G, CT, or MRI

»Contextual features and muitimodal assessment

Step 3: identify the patient’s mi level of i and ti

Step 4: Estimate the probability of achieving the acceptable level of consciousness by the timeframe
Step 5: Effectively communicate with the patient’s family about the patient’s desire to live with the
possible functional outcomes

Step 6: Decide whether iife. should be or by alt
of the considerations. Time-limited trial can be used.

219158 5ULIUN waadah
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#21ip: Transforming Critical Care with Generative Al

Anynns: Prof. Tony Yu-Chang Yeh, MD, PhD

#“iIw9U: Director & Clinical Professor, Department of Anesthesiology, NTUH
lana: AsUseydinnn1s TSCCM 2025

Saving The Burnout in ICU

The Impact of BOS and what can we do?

14t Critical Care Conference in Thailand 2025 “ Together in Critical Care”

LONG, } LACK OF
HOURS. Ertid

v “ % s
Associate Prof, Chanchal Sittipunt MO | e ™ issne
ssoctiate Prof. anchai Sittipun + o LS BURNOUS

Department of Pulmonary and Critical Medicine

N7/ Faculty of Medicine Chulalongkorn University o Herbert Freudenberger coins the term Christing Mastach develops the
"burnout” after observing emotional Maslach Burnout inventory (MBI}, a

exhaustion and detachment in himself 100l stift widely used today 10 assess
and colleagues working in free clinics, burnout levels.

Clinician burnout is deciared 3 public
health crisis
Major journals, healthcare
organizations, and nationat
associations highlight that 4010 50% of
clinicians report symptoms of burnout.

anuymepesnsauagiisdngs (Critical Care Challenges)

91915¢ Tony Bufen1saBued1 asguagiaelu ICU WussuuAdudounin Ussnpudag
fihediinanslsauazafuizdumad wiauraiayasuauumenanntesasiafinau (monitor), o,
NALAY, ASWYIUIE, Laznseafulanpsrinanauisin Jeayrinan Fwude
fayanszdnnszayuazliboulyeiy
Aslinswennsladuan
nseindulaan
© 11ANSYTANANTTERINAULANG WA LAzTEUUTDYA

Famarivinlinseuadtapinged “Wsznne deanuiawatauazanugaydediaiuld
91n Machine Learning § Generative Al 819158 [dnuniuwmuin1suae DeyayruseAngnis
Arsuwng (Al in Medicine) dsuws machine learning (ML) #il#usuvinuig (prediction) way
akun (classification) wyu

pansIsupiuY wasdah
AMATIHINITWEILIAK IRaY Az EgenIy



A1sYiINuY delirium, mortality, #3an1zinsngaulu ICU audis Generative Al (GAI)

#3p Large Language Models (LLMs) fignunse

yi@nuLinlausun (context understanding)

WmawaBedn (clinical reasoning) wazadvauunisdaFulanuudBeameyld

(decision support)

Froeheimunnisuaslunadaus GPT-1 v GPT-5 gruinaustulnsilas (2018-2025)

WpUASUSHUTBUA AL WG “reasoning 1Q” Feasviondn LLMs A1deA1991n58dy “chatbots”
— “reasoners” — “agents” wazluauiamaznatgiiy “innovators” ﬁfama%wmémmﬁmjmﬁ

ATLLNNE
Risk Factors for ICU 80S Eﬁ’ . ;f

D €009, 14 page

727 faa\ Clinical
<

g Critical Care ORIGINAL ARTICLE

{1) Personal
characteristics,

{2) organizational
factors,

{3) quality of working
relationships, and

{4) exposure to end-of-
iife issues

Burnout syndrome among Thai intensivists
and nurses in pre-COVID19 era

Chatehat Laopakom', Pimsai Kunakorn', Petch Wacharasing

a multicenter, prospective cross-sectional study in 17 hospitals in Thailand.

AJRCM Volume 194 Number 1 { uty 12016

1CU-BOS was defined when participants Drivers of ICU BOS Eg gﬁ
exhibited at least 1 of 3 aspects

"’:WW"“‘";'M 0’“"[“'0" ~ shTAL TR High levels of burnout were
exhaustion and persanal « 3 i it

accomplishment) regarding the Maslach yr o A———— identified through the MBI, but

participants did not self-report
high levels of burnout,
suggesting a lack of awareness.

Burnout inventory,

Primary outcome was prevaience of ICU-
BOS among intensivists and ICU nurses,
Secondary outcomes were risk factors
for iCU-BOS.

Most drivers of burnout were
shared across different provider
types, with team- and system-
fevel factors being the most
significant contributors to
iCU burnout,

THEST 2022, 16185):1263-1274

N=171(105 ICU Nurses and 66 1CU
ohysicians)

Prevatence of ICU-80S

o 62.57% overall

« 65.15% physicians

- 60.95% Nurses

AsUszanely Generative Al lunuinge (Critical Care Applications)

p1958 [ LanInTaUNIsUsEana Ll Generative Al Tu 5 dnunan [dunA

1. Clinical Support — afuayun1sitiasy AsTREITUANULED (triage) wasnsdadule
aadan wu nsld LLMs tunisiuignneingauuy real-time

2. Administration — §0n191251AAIAS NSWEAT ICU wazddnlnailifiussAnsnmunniu

3. Education & Training — 1 LLM &31¢ “simulation” §1#1SURADUTUULNTE WYL LLag
INRABILWNGLUY interactive

4. Patient Communication — chatbot Wifayagisazand ulanwsnludd gy
DSUNYLLNUAITIN

5. Research — afuayun1sannwuy clinical trials, Siassitiayavuinlne), uasiipiiay

LOAFISIYING

A13Y3841A1S ML + LLM = Smart Critical Care
2197158 Tony dnaunuii@a “Smart Critical Care” #a1fun1559u Machine Learning

(ML) ffu Large Language Models (LLMSs)
ML YiusinfivinuigenuLdes (risk prediction) wu delirium, sepsis, $39 mortality
LLM ghgidamnunungiBendfin (interpretation), a5U1YNAANWS LAZLEUDLLLININAG

FILLA

21958 5ULTINT WAFTER
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MeanesEUUauIsasindiniunuld “agentic workflow” WialiAinnNsiSausiazapUaLDY
30 lud® 1wy 1D ML asaawuANnuLFeegesa sepsis — LLM azad1edpanuasiudafiouias
uugtInenssam iiuwngluriug

AuTMIswazingida (Limitations and Barriers) a1a158laudsiadndnuaenistin Al anldly
ICU panllu 6 08 [Fud

1. Data-related: fioyalinsy aauniwe wazszunliBausniu
Model-related: wuvanansgudau wrlapnn uasiipafiaininya
Technical: tinswennsAIngs dpuhgesnmusy
Clinical & Ethical: @ Gilinslavasyaains anusufiasouiia Al anaie
Regulatory & Privacy: ﬁ”’umauagﬁﬁﬁuﬁau wariainaiuANlapas DBy

6. Organizational & Financial: elfa1uge wazuaymaIns@y data science
pei19(sAgu Generative Al idnan wgig “andunuuazanududan’ (dlaw

O M N

VAL ANULT IREN LN 5TTUTN R
ARANUADIAISASITUTAR
tsevvfinnuduiasdugluntuy

Healing Environment Eﬂ

Strategies to promote resilience B‘

* Resilience in critical care nurses refers to their capacity to
effectively manage the inherent stressors of the intensive
care unit (ICU) environment and maintain their well-being,
both personally and professionally

» Coping with stress:
Adaptability and flexibility:
Self-care:

Mindfuiness

Strong support systems:

2 kel TR

» o o @

UNUMYeY “gimien1swe1una (Nurse Leader)” lun1sannie Burnout uaeawgnung [GIERR

v
P=1

nsetuazialan Tauiuldfiiddusiuegnrieludussuunuuasgunzuaaang el

1. Beaccountable for ensuring well-being in the workplace #1i1¢ipefl “@usuiiayay
TAUATY FDAITASINENNLIAFDUASTINUATLASUFUANZDMEILE BiiRsusluszAuulyy
weisaudenisasfipUfiRase wu nsimuauiasnisilasiuanuesen Amsaduayuduinls uay

o w @ sa

m'a‘ai”wi’@mﬁsmaqﬁﬂsﬁfﬁmmm@a&mum’mamaamm—mu (work—life balance)

2. Redesign work systems to ensure nurses have the tools and resources they need
to succeed fiArsUsulaseadeszuum sl annszuA Iy wazdamsey
\A3pailn NWens wavsruuauauldnsaaansarnanldagefiussinsninazUanasty wi
mstimaluladasnuanans msda staffing fmanzan wioansennuun workflow AidanejusnA

U

4

M55 UL waaiah
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3. Support nurses’ individual capacity for well-being §i1adsavLasulding1u1ad
“ﬁﬂsmwiuﬂﬁ@uamma\i” M9A11519n18 30 le wazpsuel vy aduayuAanssy mindfulness,
TUsunsugunIwae, 1sinpus soft skills MunsdnnIsaueZee saudenstiamUSAILazAIS

WisreTauafineuiiguaguanizunsaunsFf

13981599 “STOPTHEBURN: A Randomized Controlled Trial of Death Cafés for Burnout
Prevention in Intensive Care Unit Employees” G'z’i\uguﬁumsﬂmﬁuﬂnzmmfw (Burnout) 194
yaanstunafuasidnge (ICU) layawizlungune1u1aings WuAanssuLeindeaniisundn
Death Café — wufil#yaainsldwany wanwdsy wazvianuinleduanugafuuazannuais

pg e LN LLazUaRANY

a o

LUIRANANDDININITY AT dTTRgUssasAiNanAaaUNaYDY Death Café tun1sanniiey
wuaWluyaains ICU Tagwudn Arsasreiufiaununfigady ‘@nuninpupenisenynaziin” gopld
YAAINTHANULT ILTNENUINTUFADUNUIMDDIANLDY LAANISHRUSUNINDITHO] LAZAAAILLASYA

1NUINgA [Apgefidyddsy

Strategies to Promote Resilience “nagnsiiiadiasuainudangunisinla (Resilience)’
yaenenualunaiieings Jenungis ANUEINITOUDINYILIA TUAITIANITALANULASYALLAZLLSS
AndunlugnIwwIndauuns ICU [daredussdndain wipuaelideguaitsveduadiudiias

AT Tepfuuineddey 5 du (Rud

1. Coping with stress — A5t LLazdnn1sADAULASEADY 1 HUEN U tmaTlanpy
AA1Y ANSHAABALLDUSILIL #EASURAEY

2. Adaptability and flexibility — anudangulunsususdaaaiuniselinnizniirtu ICU i
WasuLaIAS)

3. Self-care — MsQuARUIBIBENSANNLALD TedusI9A1Y Fnla uasmsWARDUDE L RE W

4. Mindfulness — msldafisusuaragfiviiagiuntheiianna ananuinniazau@And 1A

5. Strong support systems — A1sAszvuaduaunitiuuie 1Y Auwe1ua WL g1

DNANT LLATASDUASD

AsLESuUESY resilience Wusiladdaylunisiiaedu burnout vasweIuIaings twsizeuly
ICU vfuludrgminulaiuiuny anugay iy wazasdafuleiBeasysssufisnndiuin ¢uidy
STOPTHEBURN Fe81#1fiudn maieadiufiyaauiisify ‘@nuniy” agradala uazaisaaasy
PnwedunsTanIsANLAsEALazAISLaRLLDY dnsariliyaainsaduunindslalunisgua

dUhe wazshwaunadin—nuldagnededy

s

21MssusuT waaiah
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asUiiamansyszyuinng
\$99 14th Critical Care Conference in Thailand 2025 : Together in Critical Care
Fudl 17-19 Asngnau 2568 (Faszazaa 2 fu Tuna1s1sans uag 1 Sungegaduans)

a o

a01uf §u 12 91m1sndFsdeeatyasel lseweunagiiasnsel

1. #afaussunuiinse Together in Critical Care
stAgAUTaNaTuANTUSUY 5959 LA H128FA 0 AN UAN TS UL IR AW LD DERE1 D
udn Taguiuiinnsdaanslufin ICU waznisaedagthsanspeindalus ICU
Ussaudraay:
1 anuddguessmsisasiufin ICU: fafianaranensunndidusasunfinazaiadioun
Fiale Tnpansdaasfinawaraupsunng duamaddasmanisalsyuseidasiule
2. lasemsysudgenauniwly ICU a99lAs9n157 University of Pennsylvania:
o mManumuiAlameniselduunaulu ICU:

@ ' v

«  AsdufiniflowmeaniselnisquagiipfdiAgyisldaiuisassy

@

fafiawata Arswatawas uazlanialunsusuussldazdoaniinng
NUNIUUsTIGnLe

= finsdmalulad Telemedicine Whanlgdmsunistusinidlely ICU
\flnsmnandaslusine ICU fiagudiuasiinanings

«  finsAmuaulzuignistufiaisls ICU WWadanisiutiadeiadiy
agrupuazaududiudisaedUis lagdflaazgaiAusnwingis
Yanasisuazvinatuniuly 28 T

= WANSANBIWUIINSNUMINARA L InsEuTaRaNan [FunnndInsNUNIY
UseiRdiy uaziinnsszylonalunsusugemanynseanmanisald
Yudin i

o msadednfiay SICU #ildunmsgiuansiasinda:

= Ansasdafiazandesiida s ICU Wugrenafiwsizuiedingy
K1iae

= A15AAw1 HATRICC (Handoffs and Transitions in Critical Care) 7
Penn [Afansuuiniugisilunisaedailagiu siusiuanu@aiiuain
WWNE LAZDANLULATIUINASFeAD LN ASEIN

a o

= Protocol Msassiafildunnsgiu (I-PASS way UW-IPASS) T6§unnsRga

udriniandafiawaianemsunnduaziiunisiaastungunngd
= AsildsleAsa HATRICC anlfivannisaziiudayatiddsyseninenis
seein wazUsudgensuaniUasulipyauasnaansuaefiu ugfinazlisinng

LﬂﬁﬂmmamaﬁwﬁvmQﬁayiuszﬁumiwﬁmm

v o

919158MT9R HeTyey
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v v

3. faagu: Idladanumniianiinisnunindseifdiielun1sysudgannin ndas
Telemedicine ausalddnsunisnunuisiald aslianudidyduipalrshiaisen
nengrINLazaseulsng AsUszfiugunwnsaesafifioguasanntu waslifiuan
g3 Bwianiidausaulumssasadsvyfiuiusuazasaesianisaua [ipann1say

GulfayadAiazUsudsenuiawelaasunngdiazanulasasvunedis

2 Hafausseusas "New Trials Which will Change Our Practice: Hemodynamic"
AsPUARUUSLAU ey
1 asiduduliisn Norepinephrine Wuszuzusndmsuansiieiinfisanzianmade
\ie (Early norepinephrine initiation for septic shock resuscitation)
o nsUguRTuilagudemu Surviving Sepsis Campaign 2021 Fawuziin
Norepinephrine Ltiugn Vasopressor N€LapaLLsn
o UATHeInT 2019 (Permpikul et al) wui1n1sl% Norepinephrine daud
usAsy (Early NE) fagldmsussquihmangnsisfinnisly 6 ﬁﬂmqﬁﬂ’jwmjm
AlEsUN15R UARNINASIY
o ANTVUNIUITTUATTULALAILATIHDANINT 2025 (Shi et al.) wydn Early

o W

Norepinephrine gizaagnsinsideiialunadiivninldaeeddyddalu

NUATyLUDguLazinguaan (RCT) uaniasiudunudduuuudugasuium
AMUluLBee (PSM)

o pEelsAinnu AsAeingugaswuInITsulH NE a1l 1 $aTususadsl

wansUselanliuLfiy
2. unumpasy1ngu Non-adrenergic vasopressors dnsunsianfifinisueigdines
nanAlanm (Role of non-adrenergic vasopressors for vasodilatory shock)

o anedenufiafisauds Septic shock, Perioperative vasoplegia (10A15#161@
Falaalilgwala)

o #nsiUSyuifisuenngu Catecholaminergic agents (Norepinephrine,
Epinephrine, Dopamine) fiu Non-catecholaminergic agents (Vasopressin,
Terlipressin, Selepressin, Angiotensin Il, Methylene Blue) tugunalnnig
DDAONEWATILIAY

o AISNUNINITTUATIULAZALASIZHDAUINTD 2024 (Kotani et al.) wui1 Non-
adrenergic vasopressors 4AMUFUWUSAUAITaRDMTIATLEYTIRD Y19
Hoddayludiay Septic shock wsilinudselamidunisandnsnsfusialy

A1)2g Vasoplegia #a9AI5HIGA
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o upAAIATISaWUI Non-adrenergic vasopressors S1WusAuAITUSUUTIHARNS
599 WU aansthTanaunuls, annneiladuiesewzyiia Atrial fibrillation
ANULIAEN adrenergic vasopressors wasiiusuiusuiivasawasnstisnisls

3. a151Kwy1 Vasopressin Lﬂ%Na"'m%”U@ﬂmm'szﬁaﬂm@ﬁm‘i’;a (Adjunctive
vasopressin for septic shock patients)

o ATy 2025 (White et al) Wunis@nuuudanassnisnaansiinuignany
fug wud1ns5ulH Vasopressin LESUFILETNEU (< 6 TaTa) duusHuSAs
msFuFinlunafihensinfianaudnipuiiiafisufunguililésy Vasopressin

o  HNARWSIAILATY VASST §J 2008 fit/Suudivy Vasopressin fu
Norepinephrine wuinlifinnuunnseassiisddalusnsnssaaiing 28
az 90 Tulaysay Lwiwwiﬂmﬁuﬂsjm@ﬂwﬁf@ﬁu Norepinephrine 111661
(<15 mcg/min)

4. a5l Methylene Blue wasudmsugisanzianmadais (Adjunctive
methylene blue for septic shock patients)

o Methylene Blue Wuanssust nitric oxide synthase (iNOS) ﬁasﬁu@ms
ATUANATYINNUYDINADALADA

o A9l 2023 (Ibarra-Estrada et al.) wuq Early adjunctive methylene
blue fuWUSAUASHYA Norepinephrine @500 wazdumnltuansmnsais
Fofiad 28 fu uddlityddaneadn

o AISNUMIUITINATIULAZILASIABANINT 2024 WU Methylene Blue §UWUS
funsansansiuiialuszsdu anssuznaInMsuanlswsUIa wazan
svpzansliien Vasopressors Taglifindngiunsiiniusasnaingifss

dgunan1siIEus:

1 s Norepinephrine sausiusnisuinnuduius funsansasinsideiinludiay
Septic shock

2. mslWz1ngu Non-adrenergic vasopressors finnusunusiunisansnsinsideiinly
K1 Septic shock
f1Ue Septic shock 2naldsuyszlyyiiannisly Vasopressin SR LSALEY

4. M3l Methylene Blue waSulugiay Septic shock p19twandnmsideiinluszes
§u, 522181151021 Vasopressors wasseszian1sunulsewy1uia ey lifinangiu
ypagRLTuypanamsalluficsacd

o @

3.#A21pUII818L5D9 "Hemodynamic In/Coherence"
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o ndenfaniisfissuuinadsulafindunaidsunay vnlioadldsusandiau
laiiAgane
e LnFiMsifatunnzianldun MAP < 65 mmHg %158 SBP < 90 mmHg saufiy
fipnsuaavupsnIsinadoudonliibsaiio s lifingeing 1 azhe uasiisydu Lactate > 1.5
mmol/L
2. ANSUUFNDDATLIN:
e 91adalaluiidniBe: ArswA (Convection) ﬁuagﬁummﬁumamﬁammq
Cardiac Output (CO) 8anZ1aulunanaLadnaLaY LaAUANILLLYDINIS(HalsuLiaa
e apluifioe: nsuwns (Diffusion) ﬁuazﬂjﬁuaaﬂ%wuiwaa@L'ﬁamway AU
AULUUDDINISHATYULERDA LLAZANNLANE1NYDINNS (HaiauLEne
3. astapdinfidse:
o Whnmne@anisiuyasinadouazusedursanelfisee uazansiuyans
Wadndenllbsaiodelfifivene Waldwadvheuldung
o A5tYTARTidSe9vsEfinenn Macrocirculation (s1 MAP, CO) wae
Microcirculation (131 CRT, Lactate, APCO2, StO2)
4. Hemodynamic Coherence (HC) wag Incoherence (HIC):
o HC @n: Msmauaunefiduas Microcirculation Wiafinsidsuuiaswag

Macrocirculation

Fsrdaadn HC: felufivneusifiudug weifidoiaunsitee wi ACI = 15%, AMAP 20
mmHg %39 15%, MAP 80-85 mmHg &1%9u Macrocirculation waz ACRT 1 sec, ACRT > 23%
#1950 Microcirculation saufisdadsniediadl

o HAADSMTINISLELTIR: HC D19duWuSAUNaSWSTR A5 HIC duwus
funadwSAugas
o giAnnsel HC dntAetuluiedunaenstdin uazaiiiniseiuns HIC
WuTusmunatnpenistsdie
5. aasiszdiu HC inla:
. TugreSudunpensyindia
. Safinsusuasn Macronemodynamic Tusyrinaseaesinge uaens

#9838 (optimization, stabilization, de-escalation)

o WWadnsasuLLYaswes Microcirculation
o ANsLENsEYadaLUsYie Micro- wag Macro- agnelnadadugdeadu

6. 35n1913Liiu HC:
. CRT (Capillary Refill Time): ¥inlsdne 510157 wedifipdndnnany

1J52A15 A58 Microcirculation BaUn@arawulewsd CRT Unf
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- Laser Doppler Flowmetry (LDF): 1an1s(naisifinnlagase Lag
Useiiun1syineuae Endothelium daslialnsel
s Sublingual Microcirculation: nsUsgLiiuaga1uaa9sianYpINIS
\wWaznwas Microcirculation dasligunsel
o NIRS (Near-Infrared Spectroscopy): (nanfiaue lsassieazLbye)
. AsUsedin HIC: mMsiUdsundaswas Microcirculation wiadu 4 uiia
wan: Heterogeneity, Hemodilution, Venous congestion, Edema
7. mailulilunisdanis HIC:
. Heterogeneity (Hl1, TVD, SBF;, TCT,): éiagldnats3slunissnun,
a1z Endothelial dysfunction, Cytokine WRUT
. Hemodilution (SBF;, TCT, RBC velocity,): Aa15anl#L806, faa
vaumarlunsEifsenenuuanadlild anadudanansudurasnsiinuynenan
o Obstruction (CVP+, SBF;, TCT, RBC velocity,): annsld
Norepinephrine, wilun1az Over PEEP %8 Obstructive shock, 1#a151inlunsdifi CVP ¢
Lazdl Fluid responsiveness tJuuan
. Leakage (PVD ., TVD, SBF,, TCT,, RBC velocity, PVPi, EVLW

WNHTW): 523752 INNTTANYRUDNLAAN

8. ipagL:
o CRT aunsathldinefiss uwddndudnslipunseldmsunisanfulafivngugi
o ANHFIISAsMaduEsa Al Enatynsesiudulunisidana

o ASAAMIUNE (Follow-up) dAud1Aeypeeie

4 #1pV5581915399 Approach to microcirculatory dysfunction
AnuRnUnfivasganialmaivulafia (microcirculatory dysfunction) laguinfinnsfiaiie

lunszuadne (sepsis) wazlsadngmdu 9

Usuifuddefinandaunnastded:

o MsuwEsuulawssganialnadsulafinlunisiaiia (Microcirculatory Alterations
in Sepsis): msﬁﬂwﬂuﬁmiﬂ@amLLazmgwéLLamTﬁLﬁudﬁmaza@Li”;aﬁwiﬁﬁ@mi
WasuLUawasanalnaduulafin 1wi ANURLINISMADALEDARARY N1SHAGRYY
vaudnnluduinndaguanaunsaldaiigus LavanuuaAnE19wenIsHa 3l
Az

o nalafdululs (Potential Mechanisms): nalafinnatiyatasdunisiudsunilas

wafildud anuladnfvasadynilnanaildan (endothelial dysfunction), Ans

v o
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LﬂﬁﬂugﬂuauﬁmﬁamLm\ﬁm‘ws'm, AsLAEAIRinLEnaLALastinLE AT ST
NADALADA, waTASLUAL LY A glycocalyx
o n15AsIHaRsluuyed (Also in Humans?): aunsauswinganianaisulafinle
lAyAs9R835A1961199 1 video microscopy (Iufasdfi@nnsg), nailfold
capillaroscopy, OPS, SDF wag IDF
o ANMULAITDIRUNATWS (Relationship with Outcome): mﬂﬁﬁymmawmgamm
naBulafinfianuduiusiunadnsvaiihe Tasmwilufiheiadafifisnndiunns
napaLinakpafisvainisiraious asfinnuduiussusasinissaaiinfianas
.« analnaizulafinuazaiizduq (Is microcirculation also affected in other
diseases?): upnaAAZALED LA mimﬁmt,mawmgammfmLﬁsuiaﬁmﬁﬁwu?u
Aiedngadug wu fihuansiladumaidsuwdy, nside, fhwanzianainns
VIALIY LLAZAMATIALTUN Y
o anuiaulusdy Macrocirculation wagz Mitochondrial Dysfunction: 9an1@
nadsulafndanudsulsedu Macrocirculation (A1snaBaulafinluranaidon
yualHey) LAz mitochondrial dysfunction %ﬂﬁﬂfﬂzjmim@aaﬂ%wuimﬁaL?ja
o mMsUsuABuganalnaiyulafin (How to manipulate the microcirculation in
septic shock?): fn1sfnwinaunen1stiansii, n1st#dee, asliul Dobutamine
Norepinephrine waz Vasopressin 59189815 BH4 (tetrahydrobiopterin) Tunns
Ysuigeeanialnaduulafie
o ﬂ'l'i'%’ﬂm‘*?iy:qLi‘]ﬂfﬂﬁﬁgamﬂfﬁaﬁsu‘[aﬁm (Microcirculation Targeted
Therapy): wid19zfins@nuauiuann wedsasdidianuiyifuniaefiofmanzauly
AsUsefin, afuarfiadsmsee, A1 cut-off, arfimuizaulunisunsauss wazisnis
unsAusAanIzazee WalinissnwgaihlufiqanialradsulafinauisaUsolss
HaansuaeEUnda3e
a51: anuReUnfvnganialnalisulafiafiunuimadelunesassinguasansiodouazniig
9318411787 AN55AWIEIBIEA1SM1e hemodynamics wuuéaiusinlaiifisewalunisiluy
qananatisulafinfimuizan n1ssnufigasiunissnsanudulafinuazysunoniond
adsulugwivizeinee Faduiledudday wassivpignanaifanuyine9riulsulgegania
Inadsulafinldninanudulafindennslussfufmunsas upAMAH ASUSUIE BN Yy

eNOS fAgiluualiunfalunissnm
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