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# # 5874029630 : MAJOR MEDICINE

KEYWORDS: HIGH FLOW OXYGEN THERAPY, OXYGEN DESATURATION INDEX, ACUTE ISCHEMIC STROKE
NATTAPONG WIBOONSIRICHAI: Effects of High Flow Oxygen Therapy on Oxygen Desaturation Index in
Patients with Acute Ischemic Stroke. ADVISOR: ASSOC. PROF. CHANCHAI SITTIPUNT, M.D., CO-ADVISOR:
NAPPLIKA KONGPOLPROM, M.D., ASST. PROF. TAYARD DESUDCHIT, M.D., 69 pp.

Study objectives: We aimed to assess the therapeutic effect of HFNC on oxygen desaturation index (ODI)
and neurological outcomes in stroke patients with moderate and severe severities, compared with no and low flow

oxygen supplementation.

Methods: We conducted a single-center, prospective, randomized controlled trial. The patients with
acute ischemic stroke admitted in a stroke unit within 72 hours after the onset were enrolled. Inclusion criteria were
1) age above 18, 2) patients with moderate and severe severities, defined as the National of Health Stroke Scale
(NIHSS) of 5 or more with limb weakness, 3) no need of oxygen therapy and oxygen saturation at room air of 92%
or more and 4) low risk of prior obstructive sleep apnea. The eligible patients were randomly assigned to high flow
oxygen, low flow oxygen and no oxygen groups. The primary outcome was oxygen desaturation index during the
first day of treatment, while secondary outcomes were 1) the number of patients with oxygen desaturation, and 2)

neurological recovery assessed by NIHSS change at the seventh day of admission.

Results: From a total of 30 patients, 10 patients were randomized into each group. The median oxygen
desaturation indices were 6.2 [2.3,7.7] in the high flow oxygen group, 1.1 [0.6,1.8] in the low flow oxygen group, and
5.0 [2.2,8.4] in the no oxygen group (p=0.002 for all comparison, p=0.005 compared between the high and low flow
oxygen groups, p=0.910 between the high flow and no oxygen groups and p=0.001 between the low flow and no
oxygen groups), however there was no difference in numbers of patients with oxygen desaturation. Additionally,
the neurological recovery was significantly different among 3 groups. NIHSS changes at the 7™ day of admission
were 1.5 [0,2], 3 [0,6] and -0.5 [-2,0] in the high flow oxygen, low flow oxygen and no oxygen group, respectively
(p=0.011 for all comparison, p=0.247 compared between the high and low flow oxygen groups, p=0.039 between
the high flow and no oxygen groups, and p=0.005 between the low flow and no oxygen groups). Furthermore, the
low flow oxygen group had the highest proportion of the patients with clinically significant neurological recovery

(NIHSS change of 4 or more).

Conclusions: Low flow oxygen therapy significantly reduced ODI in acute ischemic stroke patients with
moderate and severe severities, compared with the other groups. In addition, both low flow and high flow oxygen
therapy improved neurological recovery. Beneficial effects of oxygen supplementation in acute stroke patients

should be confirmed in further studies.
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auviliAnguivesandrugu (basal lung collapse) Uszmsfiaes nsvnglailiugigg 3
\AnanUsea@IndIunans (central periodic breathings #38 CPB) saufian1sniglanuy
Cheyne-Stokes wuldueelugiheiifiseslsavunnlngvesdnanes (cerebral hemisphere)
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chemosensitivity sio PaCO, dswaliminn1iznsessendiauludendussey (intermittent
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Roffe wazAtz (5) 1vinnsAnwiaUseiunayaIni1stin1suinnieeandauni
M35 NanIRoA1ANNBNAITeteaNaUluIaINa19AY (nocturnal oxygen saturation)

wazAtiusinneniieandiauludonanas (oxygen desaturation index 3 ODI) lugUqe
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mif‘uhjLLMﬂGiNﬁ’UQ’ﬂUEJﬁl@Hﬁ%’Umi%’ﬂméha oxygen AMUTTSIBIUNUIINIIENT O
pondiauludendifimnuduiussuguuuunmemelafifieunfiay CPB thufedastunisua
Beavesaueafiflvwelve) (3) nanisdnuiiliuiueulusivesnislinistiinseeandiauis
p1aesunglaannnishilaidenseauainugunsswestislunisfinw dUhevaendenauadiiu

a 1

REUNGUNTTEAUAINTURTIUIUNAMAE T UL dg TR TalvaanIsiinn 1T NS 09
sandlauluiden, susuunsmelaniaunid, CPB way nsiinnsmelaiinunAnduiusiv
NTUBUNAUNGITY

<

High flow nasal cannula (HFNC) tJugunsainislvisendiau dnaludiunisiusediu
omAINAaentIwaInsele lneseRuretusstuuIntuRusas msinaveseendiau g
wssuuanlugamielasen (positive end expiratory pressure w38 PEEP) 813lda fia 7.4
cmH,0 Wielensinisluait 60 LPM (7) Snnsdnwndafinandliifiuin nsifinduvessn
mslvian 10 Anseunfiagiiiusedures PEEP 1¢ 1 wufunsth egndlsfinu navosuseiu

uIntuIzanasgUesUnmela

JagtudeuurinlunslveandiaulugUieviaenifonauesfuideunduiiniig
varnnanglundazUszmailesannddlifindngudsszdndaldmainnsAnwnuuguidl
NauAIUAY (8) American Stroke Association Guidelines 2013 wugiilvlieandiauitols
funefienanudnivesesndiauluidonuinnin 94% luvue?l European Stroke Initiative
e e European Stroke Organization Recommendation for Stroke Management 2008
wugthlileendlauameieifinnudusivesesndiauluidontosnin 95% Tutuimis
nsshwilsanaendenauesiunseaniul 2550 vadlveuwuztiidseisldlmanniienses
sonduluden (mwduiveseendiauluidontiosnin 92%) uazguuuumsmelaiiaund

wildlafidenugdnzosnislinisiidamesendaulumssnugUlsvasnidonauossiv

LY

MsRnuEaswinInsUssiiunaveamsthtadeeendiauiiidninisivageisud
sonBLauiiisnnsivas waznslildoendiau sedulivsinnsfiteendiauludonanas,
Amfinesunvesmudufiveseendiuluiden wagnsiusvesssuulsyamiiiud 7
yosmsusulsmenuialuginslsavasnidenanesiuidounduiifinugunssseiuuiunans

RS IULLIY



1.2 A0NUVBIN19738 (Research Questions)
1. A01uuan (Primary research question)

mstnUndeeendaunidnsinisiuags (Hish flow O2 therapy) Wussezian 72

'
o

Wlusntonsunlidiiu 72 Filusneumnlsmetuia ludiielsavaoniionauafiuideunedu
lanusuusaraiiunaduly aganunsatsannviiuinigniieentiaulufonanadla
wislidlaWisuiugthenldlasuesndinuwasiieuiudiieilasunisundnsgeangaund

dnI1N5lran
2. AN01U583 (Secondary research question)

1) nstrdadigeendiauiiisnsinisivaas (High flow 02 therapy) uszaziian
72 Fluendionnisunlaiiy 72 Yalusnsuulsanetuia lugUislsavaendenauesiy
Bunauniinuusssswaluna1tull 98a1u150809m1N15AAAINNTBIVIAIY

dufYe38aNTlaU (oxygen desaturation) levelyl Llewisuiugiheilailasusandiauuas

I v Y av Yo o v v a Aa o °
L‘VlEJUﬂUIa\Jlﬂ’JEJ‘V]VLG]TUﬂ'ﬁ“U’TUﬂﬂ’JEJE]E]ﬂ%L‘i]UVIlJE]@iWﬂ'ﬁIﬂaGﬂ

2) m3vUacmeeandauiidonsinisinags (High flow 02 therapy) Wuszaziian
72 Palwandennisunlaiiie 72 Flasnsuanlsamenuia lugdislsavasaifenauasiy
= v aa & ] X | a A a
B UNSUNTAMUTULTIALAUIUNA1TUIY FgaInsadieiiun1suALYeIsE UL Useam
(neurological recovery) lovsaliillaisuiugthenldlasSusandaunasiiieuiugienlasu

15U URA80NTLAUNTINSINNS asi

1.3 ngUseaeAvaen1s3de (Objectives)

aa

1. WleAnwinavesnisiriadgeendiauiifidniinisivadi uaznisvrdadae
ponBlauiiidnsinisivags demsanduiiisdnneiifioandiauludonanas (Sruauaisde
Flusfisesu oxygen saturation anadsinninAn baseline wnATWMIRU 4% Fuldifunan
faus 10 Funituly) Tuffthevaendenaussfudsunduiiiausuussiusmiunansiuly

Aaaa

2. 1ieANYINAYINISUITANI80NTLAUNTNLINTINTIUaRAT kazn1sU1UnAqe
20NTLIUNLINTINTIVAGS FiRAINNTOIVBIANUDUMIVRIDBNTLAU (Oxygen saturation ¥
A1N31 90% tWuviaiunu 3 uifivuly w3e Oxygen saturation 9191171 85%) TudUaelse

a a  a v aa ] ] X
Wa@@La@@aN@ﬂﬁ‘ULQUUW@UW@JQ?WN?ULL?QWQLL@UWUﬂa’NﬂJu‘l‘U



A o

3. WefAnwinavesn1sUrdameeendiauniiniiensinisivadi wagn1siilanie
20NTLAUNLTnITIN1TInage den1siuAuvesszuulsEam (neurological recovery) Tugtae

a a  a v aa & ] X
Vﬁ@@La@ﬂaﬂJaﬂm‘ULQEJ'UW@UVINV‘TNN?ULL?QWQLL@ﬂWUﬂaqﬂsﬂu‘l‘U

1.4 duuAgu (Hypothesis)

gy

mstindigeendaunidnsinisiuags (High flow 02 therapy) 1lusseziian 72

'
o

Flusitonsunliiiu 72 Tlasneunlsainervia TugUlelsavaenidonausssiuideundy
nflenugulssniuiunastuly aganunsatisanduiutinsideandiaulufenanauile

d LY Y1 = v Yo a I Y Y A Yo o v v a Aa
L'VlEJ‘Uﬂ‘UQj‘U'JEJV]VLNbL@iU@E]ﬂSUL"i]ULLaSL‘VlEJUﬂ‘UIZ\Jl‘U'JEJVII@iUﬂ’liUWUWﬂ’Jﬁl@@ﬂ%L"\]uvm MNIINTT

Tvasn



1.5 NS8UANNAATIUNNSIVY (Conceptual framework)

YRDALADAFNDIRURUUNGU

A 4

suwuunsmglafiaung

10 RIP monitoring

Jadusuniu
1. o
2. ANUTULSIvRalsA
3. lsasadug
4. mssnwsadug wu menmdhda

Hypoxemia

WristOx Tlun1s¥nen oxygen
saturaton parameters WA
1. ODI

2. Mean SpO,

3. Nadir oxygen desaturation

4. Percentage of cumulative

- 8m oxygen desaturation index

- anduuATI87il oxygen desaturation

A

Neurological outcome

PYuN 7 veanisuaulsamenua

Interventions:
- Control (room air oxygen)
- Low flow oxygen therapy

- High flow oxygen therapy

y5oiundutnu
Tne¥adu NIHSS, Modified Rankin

Scale way Barthel index

JU71 1 nsouuAnlunIsd

o

()

1.6 A5n15aHUN1SIeneED

MTewuuneaeslUtmilduuasiinguaiuay

(Experimental prospective randomized controlled study)

Junaulun1sAuNIsIY



AunUlelsavasalfenauesduidsunduiidiSunissnulu stroke unit ¥4
Lsangu1agnaensal FadlnaaudRdinaeiunisang

& o s O awv e v Yo = v a N
%LLQQ?@QU?%&\W\I VUNBUNTTIVY ﬂiSIEJGUU‘Vl%‘U'JEJQSVLWTU FIUONNAUVINLAYIND

[
a =

LNAY

ﬁ’uﬁﬂ%’a%aﬁyugm (baseline characteristics i.e. gender, age, BMI), Respiratory
pattern, STOP-Bang score, Modified Mallampati Score, mTOAST classification,
NIHSS, CT brain finding, neul®n1s5ne (Imi{ﬂaaﬁ'ﬁ STOP-Bang score 25 38N
ﬁmaaﬂmﬂmiﬁﬂmﬁ%umuﬁ)

wisifthedu 3 nqu Tnemadla block randomization Aenguitlél low flow oxygen
therapy ﬂﬁjmﬁléf high flow oxygen therapy Wa¥ no oxygen therapy (control
group) Tnedi

oAy ve Yo ) a
ﬂqwﬂ,m‘u low flow oxygen therapy 3g1a5un15ld oxygen cannula 913

ansNslvavesiing (flow rate) Wiy 2 8ns/w1¥ naen 72 FalustuduaLEuTh
3398 lnwazayynbidnisaenssndiausenlaaniznsfindndu wu v

menmine wazazinerualudtuiinssesnaigieldldldeandiau

ﬂﬁju‘mﬁgfu high flow oxygen therapy aglasunsld high flow nasal
cannula (myAIRVO2,Fisher & Paykel, Auckland, New Zealand) I@Uéfﬂﬁi’lqmwgﬁ
37°C, FIO2 0.24, flow rate 20 An5/un naen 72 FAlusudaumiSud1viinisise

'
a o [

lngazayginliinisasneendiausenlimaniznsdndndu wu Wivesdn vin

nmenwiUn eanuenvierUieivensiv3dadeiiiuiy

Control group agliila5unsld oxygen cannula
AUre9glasunisiniAses Wristox Nideiiailuszeviian 24 Falus tiedudin
parameters Gi’m"‘] Lo U pulse rate, mean oxygen saturation, lowest oxygen
saturation, oxygen desaturation index
U289 ylasunishia respiratory inductive plethysmography 3Ll uLUN
[ = gj J 13 Y] =~ v =
nnsAnYIVNEINNguLduIe 1 mimLwauuwﬂgmwumim&ﬂﬁ]

AUaevsEuUngy lasun1ssnwNINTgIuTeIN T nwIaeAEenABIR UL UNSY

F952189n15194 antiplatelet LWay/vinegaisduidonn1aaondanal (intravenous



fibrinolysis), enanludu, srmuauAUduladinuazn1sitnIgamuidn Tneduiu
L4 14 Y & (%

a1gsunndssuudssamidvedldiluman

AU383glATUN15UTELEIU neurological deficit Tuguuuy NIHSS, modified Rankin

scale, Barthel index tagargsunvdszuuuszamdnduwnmdidnvesld wazly

ABITDINUIIUITE FILALINTU, ABUISUTIVINNITANYT LagraiuoulsangIuIansy

7 JunieTunesnainlsaneruraduiuiniulaiunilsunfaneu 1ae neurological

recovery 9 IANAINNTSLUSBULABUAT NIHSS Lianaulsuld1vnIs@nuinas nas

UBULTINYIUIBATU 7 TUnTeiunoananlsaneIua

1 A v ! a v o a a A o 1 .
s3I lunsIde n1sazUsuineon@iau wiein1stieniela (Assisted
ventilation) 9zvinudausd@eszyluntanuan n lnsunndidvesldidugidoninag

YSunstemeladuisla

1.7 9aN150U191US8555U (Ethical consideration)

[y

SUATIUNTIENAIRINIATINTITELATUN1TTUTOIINAMLEYNITUNITITLETIUNS

A ALLINNEAIER S PAINTAUNTING B UAEL TINEUIAPHIAINT AU

nanAAsnluyara (Respect for person)

P

AIdparlivayasgensumulagnisesuiswagiviienansiivoyan1sAne u

oanadasnla Wusdrshuazdndulasgradasylunisiianuduseuidnsiulunig

o

Touazazdaalasu anuduseuluatudnualdnys (Informed consent) NoULY19IM

NNSANWLALD

Joyafildannsnwsiuiavsy iRvesiasasgninuinwiduanudulaediiad

Y

avsitae WudA wagnsuiavenan1snyasilunmsinvein1sfinw e

Lldiauetoyasieyana

pannsiuselevd linaliindunsie (Beneficence/ Non-maleficence)

g1anadnsndnTINnsAnwaglasuniTauafanNINWINEBeYInYy YEinsy
nssnwd lulsameuna

ToyaannsAnwmuil mMssnwimeeendiauiaslanafuinniwaide widsldla

Toagundaiau FeningUreazlaussleviunnnining



NANANLUEFASITU Justice)
®  JNNSANUALNUNNITANLIILALDINTALAIY TNITNTLINEAIULFSIATNaUTEIavY

agaiiguiy lngdsdudingufinwm

1.8 929110 UN15398 (Limitation)

lal@1u150%1n15@A respiratory inductive plethymography lanasaiiaifvinnis
Urinaigeandiau sigmgnan1sniuauliasainaute wazlufiidmininasdgualy
gunsaleglusuviimasniia

Wesanianan1siuAuresszuulszam (Improvement of NIHSS) AUl 7 U99n13

= Y % i v & v v
wousn. J019igUrsuenelaeenainlsametuianey fulu lunenldesnainlsmeiuig
neuasu7uddenfunlseenanlsmerviaduiuinudeyaunu

nanineenu iy oxygen desaturation index Ty surrogate outcome a1alsilé

Jufunuves clinical outcome 1@ neurological recovery

1.9 waniousleviifinnninazlésuainnisdse (Expected Benefits and application)

lansutenavesnisly low flow wag high flow nasal oxygen cannula fen1san
. . = o v av v Y = .
oxygen desaturation index m%mmmu’ma%aﬂm lUrenenaiiienisdnem clinical

outcome LU HaTBINTTiBENTLAUAB neurological recovery faly

1.10 guassANianaindusEnInenIsidenazinsnisiunisuily (Obstacles and

strategies to solve the problem)

WesanaunsalildlunisindindsursegraduiivTunadnin wu WristOx, RIP
sudagunsaliildlunisinwiAe high flow nasal cannula vilvldanansasiinisnsiagdae
Assaznagaunianiule enaundamimenisvesulssanaiiotagunsaliin aluvued

IMMTFBUAIMUI USinagthedunnenagvimieuiuvagaule



uni 2

NUNIUITTUNTTUNNYIVD

lsavaenidonanasfudaundu (Acute ischemic stroke) wudnduanugnisnie
dudiv 4 veausznslulseimaansgaiuiniainteyalul a.a.2008 (9) wazdaluanivel
ARNIENINANINAINUNDNIIE Inen1sTnulsanasndonatoiuiy Inaredadenie
duasuliinan1ssnwiAvu Wi n1slasu Thrombolytic drug Tutiarfiwsngau, nslasunis
Snwlu Stroke unit, M3vimenmidn wilumunishiesndiauiugUienlidlaiinnesnses
sondauludeniu §elifitoasin Yrevilinan1ssnwaTunsalyl
| a & 1 Yo v & a
AenTeseandiauluden (Hypoxemia) nuldvegluguielsavasnidonauediu
a Y ] a cs a ¥ o s =
@aunau (1, 4) lngnniznieseondiaululdonilnuduiusnisidounssveszuuyssany
(Neurological deterioration) Laz8RIINITANLNAUAANADALADAAUDIRAUIRIUNS UL
FaLau (1, 10)
P Y a . v & a o« v '
aungvinliin hypoxemia luguievasaifenauasnuideunduivaigive 13u
alterations in the central regulation of respiration, sleep apnea, weakness of respiratory
muscle on the hemiplegic side PIDLULANIIEHNTNTDY LYW NISENEN, UDARALYB,
pulmonary emboli Atluawnlsiguriu (4)
91897737 Wy Sleep-related breathing disorders It 44% §is 95% (11-16) TugfUae

& a  a ) | | & . = 08 Y a
vaondonauesaudsunaulnedulvaidu obstructive sleep apnea Fsonariliiinniay

'
=

n38900NFaulIaIueuUndy (Noctumal hypoxemia) SagUasnguiiaglinuniiznios
pondauludenluiainansiu

Rowat wazame (3) LdAnunAgatuainuduiusuns central periodic breathing
(CPB) fusumisvesiioauasiiinnasnidenauasiuidoundutasauiavesnisuiniden Ty
nsldgunsaimnmldiianansatufinguuuunsmelalsseies Anwlugvaslsanasniden
aneaRuLBsuNSuiil onset iy 24 Falus Tdanlunsduiinguuuunismelalssanu 4
Falag WU mﬂé’ﬂ’wﬁgwm 134 51 ﬁ;:iﬂwﬁﬁ CPB Thaviuin 31 578 (23%) é’ﬂ’wﬁ'ﬁ CPB
fufluunldufizinsvadenvesaneaduuiinaniicly cerebral hemisphere (p=0.01)
598493 mass effect 4NN (p=0.03) lnuANENRUSVOINTLAA CPB AUNANITATIANIS
Sdvpsanesivrinpalulsavaendonaussivindeusiudsiumiweieauesitinuase

A a a LY =2 & Y & ! o v 6 A al
LBOAFNDIAULRBUNSY 31nN15ANYITLEAALIANIN CPB dUnuslsAnaonldonduosfau
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W@evnau (Wldseelsaiy) Tnuanizseelsanilauinlvgiuazil mass effect Tu cerebral

hemisphere

Mohsenin wagansy (13) lafn®1n159339 polysomnography TugUaelsavaeniion

anosrulusuiaileaussive) (Cortical stroke) ldiusyiRlu obstructive sleep apnea

WIneuway BMI Woendn 30 ke/m?” viavida 10 AU WgUAUNgUAIUANTIaVINA 10 AW WUTY

e 8 ATl significant sleep apnea dsaulug)idu obstructive apnea
A1 mean %84 Overall RDI tungudtae fie 52 = 10 Wigufungumiuayl Ao 3 =
1 Faunnsnseenafitudfyvneadi (p=.007) §1 event FAnTu

A1 mean w839N154/in oxygen desaturation Tunguitae #o 99 + 25 ass iley

Aulunduaiunufe Lin oxygen desaturation Weean

v v ¢

Jung wagaug (17) laanwinisasanisiafeulmveinseiian wagnnuduiusiu

Y

1159533 pulmonary function test lugtlelsaraeniionaussiulBEUNTUNTDINToBULTS

24 a o a ) ] o '
ANYNNINUA 10 AU LWUUﬂUﬂQNﬂ?Uﬂ@JWQV@J@ 16 AUNUIN

Y

éﬂ?ﬂnﬂﬂuﬁwaﬂﬁimi’m pulmonary function test Ul restrictive pattern

= o v a v aa ! = a v 1 ]
ﬂqiLﬂa@uvLV]'JGU@QﬂigU\‘ialﬂ,u‘?ﬂﬂLfﬂEJ'JﬂUV]lIﬂ"lﬁ@@u%iﬂﬂiﬂsﬁﬂ%@ﬂzﬂﬂﬁﬂ UYNIN

Tunguauauuuuiideddyneeads Tneesiuldadaaudedinismeladidn

« o & v v A i = v ' '
miLﬂaEJ‘L!I‘IM“IJaﬁﬂigmammaaﬂmﬂuﬁjﬂ’a‘EJVI%JM‘JEJEJHLL‘N‘UWUN u@ﬂﬂ?'ﬂUﬂqu

v o W a

AuANWUUNTd A NeaTA

wiluvaugiaganu lufuigniinsdeunss®ndrs nsiadsulmveinsedeay

Audgaviosninguatuny aznisadeulmvensedaumurInazInndd

Y [

nauAIUAY WUUdedAgyn1eada

o

N15:.AA0UbMITRINTEUaaNY 98 5EnIennelaan duusiu FVC (rho=0.86,

p=0.007) ua¥ FEV; (rho=0.79, p=0.021)

sunuunismelandaunduuudunenanulaluguislsanaenidonauasiu lag

LRNIENAAUIAUALDINANNMAINUAEY FUNUSLAUITLAATaaLAaaRAUluAUALDY WU

s08l3A7 lateral tegmental U84 pons vl#LAA apneustic breathing #3e 98l3A% lower

brainstem vl#AAn Cheyne-Stokes respiration Wag obstructive apnea tufu (18)

Ronning kazang (6) laAnwinanasnsIn1ssendinuazn1siuivesssuulssam

Y8In15MA oxygen nasal cannula 3 L/min Wuan 24 aluaiieuiunislalasu oxygen Tu

Auaelsavaenidonauesiudsunduiil onset Yeunin 24 MilusnewdnfunisSnwlusn.,
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YHUUA 292 578 WU one-year survival, Scandinavian Stroke Scale wag Barthel Index

v o w a

LiunnsinsfuegadiduddgvnatiatugUisnasangy
Roffe wavame (5) LARN¥INARNE® oxygen saturation UBIN1TL# oxygen nasal
cannula 2 L/min unian 1 du wisuiunisldlesu oxysen lufUaelsanasmdonaues

WREUNAUTT onset To8NI1 72 TALUdNaULIISUNTISSNY LS. NIUUA 53 718 WU

® A1 mean 784 SpO2 LIAUBUVBIFUILNGUNLA oxygen FINIINFUAIUAL 2.5%

°o v aa

Faupnagee 9l dedAgyNIeaia

®  JruuAUNTA1 SpO2 11NN 90% masavisrulunguildeendiaufe 59% Wy
funquAIUANAD 23%

® @1 median Y84 oxygen desaturation index 4% maaﬂdmﬁlﬁ%’uaaﬂ%wuﬁa 0.8

o w

Fetfosninnguaruaufe 2.1 uazuandnseeslitiddnymeaia
Roffe wagande (2) YIN1SANEINARD oxygen saturation wag neurological outcome
409n15M7 oxygen nasal cannula 2-3 L/min \Juian 72 $aluafisufunislailésu oxyeen
Tuduhelsamasadonausadsunduiill onset doendt 24 FluanoudrFunissnuilusm.

PI99UA 289 518 WU

® A1 median (interquartile range) ¥®4 National Institutes of Health Stroke
Scale (NIHSS) score wpanguilldoandiaunaznguaiugu fe 6 (7) uaz 5 (7)

AIUAIAU

'
=

® @1 median Y84 oxygen saturation lungulasun1ssnwiaeniingualuay

o w

1.3% (96 vs 94.7%) FIANF190ENANYEIAUNIEDRA

o

® wasfinnun1TSnEly 1 dUa1% A1 median (interquartile range) ¥84 NIHSS

score anat 2(3) wag 1(2) lunguildsunisinwimeeendiaunazngualuny

Y

ANUAIAU PILHNANUBENNNYEA

1Y

UNNEDR

o

e Urglunquinlasunisinuisiueandiau da1nsidsuntasanasues NIHSS

score 11nN31 >= 4 Tunguiilasueendauviavan 31% waznguaiuns 14% &

o w

WANF9NUBE 9NN E A NI9ED

o

=3)

a v

AN5UNUNN890NTLAUNTOMTINT AN NUIHUeINRluNaga1uAe buTn1519

& o a a Yo o a A o N
AIMUVULLASAIMUIDUNIWUIND, @’]"ﬂlﬂﬁ‘U@ﬁ]i']ﬂ']ilﬂa‘ﬂ@ﬂ@@ﬂsﬁlﬁ]uvlllLWSQW@IU@]‘U’JEJi']EJVl

meladluguiuundeinssnsinisinaveseniaiigesuialidaiunsaniuny Fio, b (19)

[

nsfnwvesidndentdgunsainislvinisuidasmeeendiauniidnsinisivagaiiu HFENC
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(19) Fsvhaulaggunsaiazyimifinaueiniannaisusnidiiueendiau (air oxygen
blender) Faanusnuiuan Fio, léaus 0.21 aufls 1.0 Insenimaggniinliiounasls
AMUTUAIY active heated humidifier TngLA3 0992 31801AARY single limb heated
inspiratory circuit (\levdntdssgadoninuieunasnisniuuiy) luggvassiumis nasal
cannula fiflidurinuaudnanssmalug Feanunsaususnmnisivavesennidlddaud 15 fe

60 ANIHOUT

flow meter

3
)

) nasal cannula 55
air-oxygen blender =

heated inspiratory circuit . __—'

active humnidifier

SUN 2 (20) wansdiuUsenauretgUnIainIsundnmieeendaunensinsivags

Ingn1sindnmgeendiauiiisnsinisvageiinanssnuaisinedwielud (19)
® an dead space luneney (pharyngeal dead space washout)
® amméﬁumu‘iuiwswé’wgﬂ (reduction of nasopharyngeal resistance)
al U 1 e .
o Jussiuuinlutiemelasen (positive expiratory pressure)
® Unneay (alveolar recruitment)
o Tvimnuiu mmq%mammdﬂ (humidification, great comfort and better
tolerance)
. Y ! IS . = '
®  {UNTAIUAN FIO, 1annin wagl mucociary clearance AN
Hadnsuaniinduannslinsidamesendiaunisnsinsivagdaensdelng
WR9YN AB 115819 CO, 88N (CO, washout) wazaan1svielater CO, nauwnlulng (CO,
rebreathing) @3dnali dead space anasuazliudns1d1UVDY alveolar ventilation ¢

minute ventilation lasdn1sAnw1ves Itagaki wazAtg (21) FVinA1sANWIUTIUTEUNISTIA

N15U1TRME00NBLAUNTSRNIINTINasT 8 AnsHauITiN1u oronasal mask Luan 30 u



13

udsvdsunnlinisunamesendiaunidnsinisivagei 30-50 ansseui ludvein
$un1ssnwlu ICU 393 dudadlasunissneaeeanTausianus 40 518 WU NITEANIS

o [

Urdnigeendiauiisnsinisivaas aunsavilignsinismiglaanasunnsnsegedidedAty
MegdAiguuNIsIinIsUIURAREeaNTLRUNIensINTSan tnefian PaCO, a1n arterial
blood gas ez tidal volume duldumnaneiu @9Ustian1sdl dead space ventilation Nianas

%

Insadeaynimthntunisiianuduiaglinuguuneniangnmelaidiuime

MsFURaRURURIUSIMNWTANNTY TngUSunsvesenmalulnsmidynias NunE 7
a & S = v a v ' 'y} P A
fanuyuvwintug didumaliiinuseiiuniudenisivavesoiniatussdunile Welins
melaoroMmanuuInMINg13 aviliiiansmvesivesveulnlag seulnsmaayn dimwa
TmAausaiunulugrmeladiganitgiamelasensgraiided1fn HFNC 219v17Ks
Arunugrmeladivsiuulnsmdnynanadaenislisnsinisivavessiniausia alns
[ d' a A a [ 1 d' ¥ k% . .
nayNNeAnIaiiudnsINTivagegaveteniadsigUlemelaidn (peak inspiratory
flow) Fan1silasulkUasvadwsasuniuidsalminnisannisiawsstunismela (19)
Groves waz Tobin (7) 1avin1s@nwinavaan1shini1suinuneesondaunionsinig
Inaas Tuoraadnslgun 1 nudausanands 5 auuazinenne 5 AU anawade 33.4 U uas
sutlinanewady 25.8 kg/m” lagilvioenTiaunildnsinisivagaiu nasal cannula lagvil
nyinussiuluaenes (nasopharyngeal pressure) vistutaseladiazmglassn 59009
YraiglakuuaUinwazlnuin TuvaeNvinnisususnsInisluaveseiniaadws 0, 10, 20,

40 way 60 aNS/UN7 WU

wserulupavesymelasenainingiamelai
¢ uswiilumevestisUaurnmelaganingisarnmelalszunn 2 cmH,0

o Lsssuluneviestimnglasenazifivdu 0.8 cmH,0 fednsIANslvasnad
sty 10 Anseeund

o Tnushsimsinaveserniadl 20 Anssound anunsavilninussuluneves
framelasenuazdaunmelald 2.9 cmH,0 warduiusasinislvatuly
9 60 amﬁiamﬁe‘gqLﬂué’mwmﬂwaqaqmaam’%"aq a1unsavinbiussnulune

wosriinlUleas 7.6 cmH,0
lusunisauay Fio, 1@ dn15Anw1ves Ritchie wazany (22) lavinisfnwinaves
mstdaseeendiauiidnsmsinagsie Fio, ffteldiuatuasussiuvesmadiumele

Tuoraadnsiifigun nudeuss 10 518 tnedisr FiO, vosgunsalminil 0.6 wazdsusnsinis
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Twavesenniail 10, 20, 30, 40 way 50 Anssewlit WU Aisnsnsinavesenied 20 dns
souniluoranasinsiimelanisaynluvaein sgnuinden Fio, 0.465 lnefiiiladnsnig
Tavasenniediddasd 30 ansauly A Fio,

Tudu mucociliary clearance mﬂﬁmm%uﬁmmzawhu‘w'm HENC @1115080
ALiAIIGiueladzdsmaliian inflammatory response, annsuARIed
madumela gaelildusslunsmelaanasiazdaliiszuy mucociliary transport ¥1197u
Tamuun@ vilrnistuiauvediusyansniw (19)

=< ) v

fauwdasiinafsnuasTinewesmsirdanigeendiaunidnsinmsivagddunaigaiu

v v A

waitutagdudaiinisAnulusiunisingunsalianldlugUislsavasnidesaussiiutiosuin

3
£

neuntnfiiliisan1sAne19ee Haba-Rubio wagmug (23) Teladnwinase sleep disordered
breathing 4841514 transnasal insufflation 18 L/min lugtlelsavasnifenaueudesunay

Ao

7A5A1 AHI >15/h 1Wuduld 10 s1ewuin

® Transnasal insufflation @u15aam AHI 970 mean(SD) Naun1s5nAw 40.4+25.7

\Uu 30.8+25.7/h Faunnansegedideddgmniseia

® Transnasal insufflation @14158an ODI>3% 310 mean(SD) NaUN15SAE

o w

40.7+28.4 \Ju 31+22.5/h FaupnarsegsiiedrAgnieana
®  UINSANYT 198R51N15IaT0990NBLAUNADUTIR T9019dINaliNaYDa
A1san AHI %38 ODI dalyanniin
INATNUNILITTUNTTUMLAYITDI WUINNSANBTEILLN §ekiTinns@nulandne
v aa a a = oA a o A !
lnznguUleniivasaidenauvuinUiunatsnazlngdatunguiunasiladeideswionis

\Ain oxygen desaturation wazunaglasulsgleviannslanisiitanigesndiau



uni 3

A5 UN15IY

3.1 5UuUUN1539Y (Research design)

Wumsidelnanisnaass (experimental study) wuulud1eutin (prospective) wuu

duuaziinguaiunu (randomized controlled trial) tnetdunis@nwvesnislieandiauasy

lughevasafenatesiuldeunduniliiinniguineendiauly stroke unit sw.3w1aINTal

401NV IALNEAANINYIAN 2559 9 du1Au 2560

3.2 52:08U759398 (Research methodology)

Uszynsitamane (Target population)

dUrendulsavasndenaussfiuideunduszauanuguusaiunarsuly (NIHSS = 5)

MsuNIssnentulsaneuia

Uszannsnlalunis@nw (Study population)

dUrendulsavasndenauasfiudaunduszauanuguusaiunarsuly (NIHSS = 5)

A Y o o PP Y A Y] L4
MdrsumssnwmingUagluegsnssudszamvsenngsnssunily lssmeunaguiasnsal

an1nvalne

nauilun1sAmdenstheiin1sfing (Inclusion criteria)

1.

AUreio1gmaws 18 Viuly

AUeTdeIN1IN9AaTn LazHan1TnTIveNTLsEAeuiIneTatadldiulsA

= a a U
NaDALADNHANDNAULRYUNAU

Ton1sunlaiiy 72 Tl

a0

A1 NIHSS > 5 ausnsu

[y

T52AUNN59ULIIVRINANULLDLIUNTDVIFE 4 gl

AUrelinudugenlunsidisiunsine visegdlianuBueeslunsaliigoe

Talanunsalimnudusauls
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natlunisdndenyUieeanainnsiing (Exclusion criteria)

' (%
aa Yy oA

1. gUreniiveusiinenisieanBiaudaiau W oxygen saturation on air <92%,
acute left ventricular failure, severe pneumonia, pulmonary emboli k&g chronic
respiratory failure 7il#5uns$nw1dae long term oxygen fitu

2. Q’ﬂaaﬁﬁ%’aﬁmmmﬂﬁaaﬂ%lﬁ]u L éﬂwﬁ'ﬁm'w chronic hypercapnia,
Qjﬂaﬂ‘ﬁlﬁmw type Il respiratory failure

3, r{{ﬂwﬁﬁﬂssi’alﬂu obstructive sleep apnea (OSA) LANNIoilUoaIdE0E 1930

J1azdu OSA fansedlag STOPBANG score fisiAndaus 5 31l

gunsainldlunsdnmn

1.

2.

wuutuiindeyanisidy

wuuUssiuniesngameglavaenau STOP-Bang atunwlve (24) AaniAnuan A
WristOx model 3150 #@nlaau3¥yn Noonin finuaudAidu pulse oximeter R
arusaldlunisAnaiunaues parameter #1139 19U pulse rate, mean oxygen
saturation, lowest oxygen saturation, oxygen desaturation index %ﬂﬁﬁﬁlﬁlﬁm
311113 continuous monitoring AABALIAT Lavausaurdeyaly upload aelu
oufaimediiothdoyaidinsesideld lnsisuismsinsgsieanidu 3 ¥aam
fa 11a1na19 U (08:00 fig 20:00), 1a1NA1AY (20:00 T4 08:00) waeviaTu (24
#alu9) gunsalaziidiutsznoundn 2 egns Ao fuedes dsazldanldadnguniing

Uoile wazdl probe Nlddulatuiiile

U 3 ugmagunzal WristOx
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4. Respiratory inductive plethysmography Lﬂuqﬂﬂsaimﬁ@gﬂqumimzﬂfﬂ 1ng

SnwaizinnisiudsulUasvesfiunnindauesndundmanindl annvnainiininseu

wihenwazsoutios Welimsiasuwdawnunsmeladienn wanaundugundu

i » ]

31/77 4q ALMNE]‘UnSﬁf Respiratory inductive plethysmography

5. yaaunsally high flow oxygen W1U714 nasal cannula myAIRVO2  (Fisher &

9 9

Paykel, Auckland, New Zealand) Fsansnsasednsinisinavesannmeldsus 15-60

ans/ui Asgaumnild 31-37°C wagdsu FiO, lanaws 0.21 aufiadilng 1.0

3‘1/17 5 ugnvgunsnlmslir High flow oxygen therapy &7unN nasal cannula

N1SAUNALAZNISIA

® fuUsdaszhn n13lasu low flow oxygen therapy, N15tasu high flow oxygen
therapy, control

o FuUsmuie sutilsinnsiioendiauludonanas (Oxygen desaturation index),
fﬁﬂmu@'ﬂwﬁﬁ oxygen desaturation, NIHSS

o &hLLUiﬁmU@uﬁa A1z oxygen desaturation ABULISUNITINYI, Severity of
neurological impairment (NIHSS)

o Nufeyauazionalagld wuuduiindeya, wuuaeuay, WristOx, Respiratory

inductive plethysmography
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'
va

3.3 MmsliAflenudalianasldluniside

1. A1IENTDI00NTLAU (Hypoxemia) Ao szAvUvas1goonaululdonuns (partial
pressure of oxygen; Pa0O2) 1¢1n11 80 Jadiumnsusen

2. ANUNTOIVDIAIIUDUAIVDIDDNTLAU (Oxygen desaturation) A Oxygen

'
o

saturation N1 90% Wuauu 3 undinuly wie Oxysen saturation 7isndn 85%

3, faflvatnmedieendiauludonanas (Oxygen desaturation index) fie $1u3u
aduethlusitsysiu oxygen saturation anaIrRINIIAT baseline 1nATNYINRU 4% Fuludu
nansau 10 Jufiduld

4. NIHSS (National Institutes of Health Stroke Score) (25) fi® S¥UUNTIAALLUY
ilodnszfuauguussveslsavasaidonaussiuidoundu (s1eazdenislvazuuuly

Aeuwan ¥) Ineuuasziumnuguwsalaiiu (26)
® 14 antipe (Minor stroke)
® 5-14 Y1unans (Moderate stroke)
® >15 JuUL3 (Severe stroke)

1 I

6. NIHSS improvement fide318 minimal clinical importance difference fi® NIHSS
improvement Foust 4 ugauld

7. Anuansatunisusenaufanssuinsusedniugnlviasiuuniy Barthel index (27)
UazealunIANLIN ¥

8. AIUNN1INI95EUUUTEAM (neurological disability) gnliaziuumniu Modified
Rankin Scale (28) s1waztdgalun1ANLIN

9. i ldanasduiiusuliinetu (simplified scale) (3) lunsuvsituiivesauosyuin

a < @ 1
Womanluauindn, narsuazlvg)

®  YUIALAN AD NINNLIELAY 10

®  YYIANANY A NINNLELEY 20-50

® ualng Ao AWuNIELaY 60-80
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JU1 6 (29) uamanImysenaunIshUNiuTIvevauedYInd aneen

10. UWU4 subtype Y0958 vaeniienauesnudeunaunnuavnme modified TOAST

classification (30) 18u

® Atherothrombosis (AT)

O AT with significant stenosis of a large artery (ASLA)
® Cardioembolism (CE)
® Small artery disease (SAD)
® Stroke of other determined etiology (SOD)

® Stroke of undetermined etiology (SUD)
O More than two causes identified (SUDm)
O Uncertain determination (SUDu)
O Incomplete evaluation (SUDI)
8. yuAKduTEUIIRe (Neck circumference) Yalssugniiyugavesnsegnlassssinaan
lUAuuuanae
9. Modified Mallamapti tfunisuszifiudosunn laslsithedauinlaglifewauiy
gonun ldoendes Wisuszifiuanuniisvemaiumeletesnevesdiuuin uindu 4
svdu dal

SEHUN 1 UpaiuFRNNOuUTa Auln LazmAusau
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SEAUN 2 : UodiuLNesdIuUUYRIsaNnauTanarauln Fiuaaiulna uLdLas
LWANUBDY

JERAUTl 3 : desdiulanizaIugIuYesauln Lazina ULty

SEHUN 4 : UDAFAURWILLNATULD LT

3.4 N1SATUIUVUINAIDE

T#sAuuuaiiegalaggns mauwanAvesraefius 3 67 Mludase
sonu (mean difference between three independent sample) lag) Bonferroni
adjustment \iasnnuusinuussnnailusngy wiaznguldsunisinwuaneiaiu

n = 22 s2/d? + 1 WemwuaAl A = 0.05, B = 0.2

18 d Ain expected difference between means

S A within-group standard deviation of the individual measurements

1 = a0

INNITNUIIUITIUNTIUNUININNANYILAE Roffe LazaAmy (5) WUl
median ¥4 ODI 4% Yenauntnsueendiauae 0.8 (IQR 0.4-2.4) Lagngu control g
2.1(1.2-3.9), k@a1ndNANSANYINTaV8Y Roffe wazamy (4) wuin A1 median w84 ODI 4%
A = 1 [y 1 < Y v { N o = QQIJ 1 =
Ao 8.9 Fauwanasiuegrauiulatn Inglunguussvnsiisvinisdneiil m1ndaell mean
difference 484 ODI 4% Uszanay 3uarldan SD lnguszannann IQR/1.35 Liletayaiinis
N3¥ANYAILUUUNG

awle n = [22(2.7/1.35X2.7/1.35)/(3x3)] + 1 = 10 AU luufay arm

An 20% dropout rate 9gld n 191UA 36 AL

watlalun1sgudaagne (Sample techniques)

14 Block randomization Iagl% block size of three

3.5 35a1Tun15998

JUNDUNIIALLUNITINY

A a

1. pumgUiglsavasnidanauesfuideunduiidisunisinuily stroke unit vas

Lsang1u1agnaensal Fedlnaaudmdinamiunis@ne
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2. Wuainguszasd Tunoun1sidy Uselevinguigaslasu saudmatnmssiens

AT

—

ﬁuﬁﬂsﬁjaiﬂaﬁuugﬂu (baseline characteristics i.e. gender, age, BMI), Respiratory
pattern, STOP-Bang score, Modified Mallampati Score, mTOAST classification,
NIHSS, CT brain finding, Aewlin1s3nw (Inegue?ill STOP-Bang score 5 2ggn
ﬁﬂ@@ﬂﬂ’]ﬂﬂ’]iﬁmﬂﬁ%ﬂﬁ@u‘ﬁ)

LLﬂﬂ;:\Tﬂ’JEJLfJu 3 mju Tnuwatla block randomization ﬁaﬂduﬁléf low flow oxygen
therapy ﬂﬁjmﬁiﬁ high flow oxygen therapy k&% no oxygen therapy (control
group) Tned

naulasu low flow oxygen therapy 9¢l@5un1sld oxygen cannula #4

9M51n1511av99A1% (flow rate) WU 2 395/1U19 #asn 72 TAlusTURLALSILN Y
a o val a % dd‘ o =1 ] 77 g
N15338 Ingageynymividnisnensendiausenlaaniensanindy 1wy Wivieadn
) o w a <3 YU = a v i I a
menmdnde wazaziineruadudiuiinssesianngteldldldesndiau

nguflasyu high flow oxygen therapy 9= lasunasld high flow nasal

cannula (myAIRVO2,Fisher & Paykel, Auckland, New Zealand) Iﬂaﬁﬂﬂ'ﬂqquﬁ
37°C, FiO2 0.24, flow rate 20 aR5/U19 Maan 72 TaluaTUALALIULNYIIN1939Y
Tngazoygiabiiinisaensendiausenlimaniznsandndu wwu Wdiiesidi v

nenwU1Un eanuenverUIeNensIITIRLLLAY

Control group aglilasun1sld oxygen cannula
fUroarlesunisinaies Wristox Adeslerdusrezinan 24 §alus iiledudin
parameters GiN‘] L U pulse rate, mean oxygen saturation, lowest oxygen
saturation, oxygen desaturation index
AUlevlasun1s@n respiratory inductive plethysmography Faumisuidn
yhmsAnuiamnguduna 1 fluaftetuiinguuuunismela
faeaanungy wldsumsinwansgiuresnisinyvaendenavesiudeundy
Fasrudensli antiplatelet waz/videeaansdudenmaaonidensd (intravenous
fibrinolysis), e1anludy, e1aruguaNdulaiatazniIsiinIenIni1dn Tneduiy

& ¥ Y & [
I’]'I’EﬁLLWV]EJi%UUTJi%a’W]L‘\]’VUENVL“ULIJ'LJ‘Viﬁﬂ
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8. HU89zlasun1sUseiiiu neurological deficit luguwuu NIHSS, modified Rankin
scale, Barthel index ImamqmwwéswuﬂszmwﬁqLﬂuLwaéLﬁwaqlﬁ wayly
AedosiuanuiTe &y’QLwiLLsﬂ%’U, ApuSIEYNSANYY LasndueulsIneIUIaATU
7 funofufioananlsenenuiatufuinfulafunidandeneu Tae neurological
recovery az¥anaann1siUIeufiauan NIHSS Woneusudiviinsinwuaznds
voulsimeuiansu 7 Junsetuiisenainlsmeuia

9. sznieidsanlunsivy nsasUsuiinesndiau wievhnstiemela (Assisted
ventilation) agvinudeusdfeszylunmanuan n Tnsunndidmesldiiudidonitay

Ysunistemeladuisie

3.6 N1359UTWTBYa (Data collection)

AudeyaanvedUisengsnssudszam lsameruiagansel

=

ﬁLﬁU%@@gaﬁ@ Aenliuns3dy uavgUuiindeyane Naidun1side

3.7 mMsiaszideya (Data analysis)

v

fuUsreliies (continuous variable) az31891uduA mean (SD) s median (25
percentile, 75 percentile) uazfuUsinngu (categorical variable) a¥s1891utdusduiy,

dndhuviadosas MIIeuiivudiuusnaiiiaasening 3 nauld one-way ANOVA %38

A 1

Kruskal-Wallis H test nsiUSeuiigusuusaaiilossening 2 nquly Mann-Whitney U test

o w a

A1 p-value Nidoanin 0.05 (2-tailed) fioinfltadAgyn9@dan n1siteszinanalalusinsy

o

SPSS version 17
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s v

N15LATI1ENVBYA

Y

4.1 Yoyaugiy

fifhelsannondenaussiudsunduionun 192 eufidr3unsinulu stroke unit
Fauiounsnga 2559 fufeuiiuiay 2560 Tnsdigtaeivun 30 aufidunasilunis
AndendUaednnsfinwgnudauuduesnidu 3 ngu fie ngualuAw nga low flow oxygen
waznaal high flow oxygen migdnsdy 1:1:1 é’agﬂﬁ 6 5iUae 1 aulungu high flow oxygen
YongANslRn33nuIee oxygen Aoudmumilesandanligvauiovarliiados finsifiu
foyansszuudszammdsiihsusulsmeruiansundsduany Taeiisnsinns dropout 0%
ag9lsfiny doyaves oxygen saturation lugUaangu high flow oxygen 1 AUiiN15YIA
meluudmanniymmanaiavesniosie

foyatiugruuazdoyansadinduandunised 1 flaednmnainis 3 ndudu
mAve §U2831008u low flow oxygen flengrsudedoniiletussuiiivuiungudy
STOPBANG score lu'mmambgLﬁulé’ﬂuz’jﬂasmwmmﬁmmﬂﬂﬂ’saiwaﬁuﬂlﬁmmmﬁami
IHuarnafldidoyavesiiaeuiy ffaefiiflsasiusieg duelud Wi 12 518
(40%) Anuduladings 24 316 (80%) Tsarlaripsuudunds (atrial fibrillation) 3 518 (10%)
Tsevirlavnidenuazlsnduiala 5 519 (16.7%) uasineifuvaonidonauesiudsunduud

&

wigndulduunfiuds 5518 (16.7%) anvnveanaenidonaussfvdiulngfe

<

atherothrombosis §Uaglungualunuildadiuvesresiiieninunauesiaiionruiaian
(small-sized infarction) ganituag NIHSS ilenaulsuguiUiganinileisuiunguau

1 v

ALadEAIRILs stroke onset uiasuguiUaslungu low flow oxygen tiogniingudu
yonwmiesntiu fuaelungu high flow oxygen dnnuanunsalunisuseneuiadnsdsedniu
flelAziuunia Barthel index fooningaengudy fifanidnauldsusaarsduden
(thrombolytic agent) &Uae 16 918 (53.3%) dsUuuvunismelauni 7 518 (23.3%) 3Uuuy

nsmelaluy Cheyne-Stokes Way Cheyne-Stokes variant



HU3 192 et Tunsinulu stroke unit
TENINIIAYINSTAN IR

ASANIAN 2559 — TurA 2560

|

HUae 30 AuldiNuaiAainNSANY

162 segneineenioudIN1sAny
10 Meduavemndonthasm (TIA)
25 51881 onset vouAu 72 Flus
48 neiinseeuuswosnduiiousy
yisenlifianse 4
47 5798A1 NIHSS deanin 5
7 788 OSA
4 srefidouslunsli oxygen
8 egnlavietiemela
5 s1efinmzduaudsunau (Delirium)
5 seilusyialulsavaenidenaues

a o o ' =
AULLATYINDINTTDBULLINANIYNDY

T

3 euasniadinisfing

v
10 579 10 579 10 579
nguAIUAY Low flow High flow

/

1 yevevngaldaunsalse

i

30 edgnTiineiteya

Wesnnianliauaue

JUN 7 urunmuansduneunisAndendUlsuazuiangslunisiinm

24
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Demographic data Control Low flow High flow
(n=10) oxygen oxygen
(n=10) (n=10)
WWARE, N (%) 7(70%) 8(80%) 6(60%)
81¢ @), mean (SD) 66.8 (12.5) 59.3(11.7) 70.8 (9.7)
dugs (cm), mean (SD) 163.6 (9.7) | 168.1(7.8) | 1585 (7.8)
thwitin (kg), mean (SD) 619 (119) | 736(86) | 67.1(11.2)
BMI (kg/m?), mean (SD) 23.7(2.9) 26.0 (2.4) 26.7 (4.1)
LHUIBUNAB (cm), mean (SD) 35.6 (3.2) 39.0 (4.2) 38.8 (4.3)
Modified Mallampati, n (%)
1 0 (0%) 0 (0%) 0 (0%)
2 1 (10%) 0 (0%) 1 (10%)
3 5 (50%) 5 (50%) 3 (30%)
4 3 (30%) 2 (20%) 4 (40%)
lajanunsauszidiula 1(10%) 3 (30%) 2 (20%)
STOPBANG, n (%)
0-2 3 (30%) 1(10%) 1 (10%)
3-4 6 (60%) 7 (70%) 5 (50%)
Tagnansauseidiuls 1(10%) 2 (20%) 4 (40%)
15A579%, n (%)
Laitillspsau 0 (0%) 0 (0%) 0 (0%)
RUGLY ORIV 3 (30%) 3 (30%) 6 (60%)
ANUAUlanga 9 (90%) 9 (90%) 6 (60%)
Toduluidonas 6 (60%) 2 (20%) 7 (70%)
Taentess 1(10%) 0 (0%) 1 (10%)
amvilavesuudundn 1 (10%) 2 (20%) 0 (0%)
Tsefrlavnidenuazauiila 2 (20%) 1(10%) 2 (20%)
NADALADAFNDIAULAY 2 (20%) 1 (10%) 2 (20%)
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[

D3aNNTTUUUIZEW Control Low flow High flow
(n=10) oxygen oxygen
(n=10) (n=10)
mTOAST classification, n (%)
Atherothrombotic stroke 2 (20%) 3 (30%) 5 (50%)
Cardioembolic stroke 3 (30%) 2 (20%) 2 (20%)
Lacunar stroke 1 (10%) 2 (20%) 1 (10%)
Unknown 4 (40%) 3 (30%) 2 (20%)
Infarct size, n (%)
in (small) 6 (60%) 4 (40%) 4 (40%)
a9 (medium) 3 (30%) 4 (40%) 4 (40%)
Tngy (large) 1 (10%) 2 (20%) 2 (20%)
SYUZLIALG stroke onset AuFesn. (Falag), 9.8[4.0,17.0] | 4.8[3.515.0] | 3.5[3.0,22.0]
median [P25,P75]
SEYIAMAUA stroke onset udsn1sdudn 50 (16) 38 (22) 45 (18)
AsAne (§21a9), mean (SD)
NIHSS o tanisudalusn.B, mean (sD) 10.2 (4.2) 11.4 (6.5) 13.0 (4.6)
NIHSS &y L’;ﬁﬂﬁﬁﬁﬂﬂifjm, mean (SD) 8.9 (4.7) 11.6 (6.2) 11.4 (4.4)
NIHSS 4 Laanivinsga >15 s, n (%) 1(10%) 2 (20%) 1(10%)
Modified Rankin Scale”, median [P25,P75] 4 [3,4] 4 [4,5] 4 [3,5]
Barthel Index*, mean (SD) 46.0 (20.8) 44.5 (24.5) 36.0 (26.5)
sUyUNImIela, n (%)
Un 6 (60%) 5 (50%) 5 (50%)
Cheyne-Stokes and Cheyne-Stokes 2 (20%) 2 (20%) 3 (30%)
variant 2 (20%) 3 (30%) 2 (20%)
3uq ©

B NIHSS: mnwsuussvesvaenidenduesiiu (Hos 1-4, U1unans 5-14 Lazgulss >15)

* Barthel index: AnmanansalunsviAainsyszdiu filhefianunsavhiednslimneilnglisosfioniasasldinzuuy
100 why

# Modified Rankin Scale: 1w35n1sUszfiulaesiuegaineves function Tne 0 Axuuuladelifionnts uaz 5 Azuuuusded
severe disability

©] gﬂLLU“tJmimEﬂﬂSuf] 5284 obstructive apnea, central apnea 38 abdominal paradox



27

4.2 \Wiguligudayasznineanungs

[

HAGNEYEN

Asfsugiures ODI 24 dlasvesnguenuan @e 5.0 [2.2,8.4] vedngy low flow
oxygen A9 1.1 [0.6,1.8] LLazsanﬂEjiJ high flow oxygen f® 6.2 [2.3,7.7] (p=0.002) A13ise
5183 ODI 24 laslungal low flow oxygen unnsneesiitfodfadeiSsuifivuiungs
mUﬂmLLasmju high flow oxygen (p=0.001 waz 0.005 AIUAIRU) uwiilewSeuidiou ODI 24
Falussgnienguauauuagngy high flow oxygen wudilsifienauansnsiu (p=0.91)
Asfsegiures ODI hatnasTuuaznanasiulidnvarluuumadeaiu obl 24 dlus

a A v 6 v v PN PN
maazLaEJma‘w]ﬁuaamaawsmnmuamﬂugﬂw 8-10 agm1319n 2

| p =091 — ]

20.0

,— p = 0.001* ﬁ

15.04

,— p = 0.005% —l

10.0

24-hr ODI

L J_ p = 0.002*

T T T
control lowe-Tloww oxygen high-flow oxygen

Group

3U7 8 wadsvan (ODI 24 F2la)



25.09 | p=0.472 |
p = 0.002* .2
et
20.0
O I— p=o0.121 —l
o 15.0
o 1
E
e~
12
= .
k-
10.07
5.0+
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oDl Control Low flow High flow p-

(n=10) oxygen (n=10) | oxygen (n=10) | value

24 %b’ﬂm, median 5.0[2.2,8.4] 1.1 [0.6,1.8] 6.2 [2.3,7.7] 0.002*
[P25,P75]

Na1934, median 4.2 [1.9,5.7] 1.2 [0.5,1.7] 2.9 10.8,6.0] 0.015*
[P25,P75]

Na19AY, median 5.3[2.7,12.4] 0.7 [0.4,0.9] 5.714.0,10.1] | 0.001*
[P25,P75]
HAGNE 04

AifseguveIradTesALBLfIveIEDNTIL (SpO,) VBINGUAIUAN AB 96.1%
[94.4,96.6] SUENﬂEjZLI low flow oxygen g 97.6% [97.2,98.0] LLassuaamjim high flow oxygen
AD 97.2% [96.1,97.6] (p=0.033 dloSeuiiusewing 3 nay, p=0.204 dlowSeuiou
J¥nI9NgY high flow oxygen wag low flow oxygen, p=0.075 Lﬁal,ﬂ%mﬁamwdwmju
high flow oxygen WagnguAIuAsLaY p=0.020 IleFeuifisuszninangs low flow oxygen
LAZNGLAUAL) A SpO, MTlaluaNANALYBINGUAIUAN A 73.0% [68.0,74.0] ¥84ng
low flow oxygen 7B 82.0% [77.0,83.0] kazuaingu high flow oxygen fa 72.0% [69.0,79.0]
(p=0.017 dlawSeudiausening 3 nay, p=0.06 LﬁaLU‘%aULﬁamdemjm high flow
oxygen Waz low flow oxygen, p=0.82 Lﬁ@LU‘%ﬂUL%Uiszmju high flow oxygen uag
nauAIUANLAY p=0.003 LlalTsuiisuseninengy low flow oxygen uaznguaiunm) Laid
AMNLANANDENINEd A 1sannvesr SpO, ﬁ'}ﬁq(ﬂunmﬂmﬁuLLazmaam 24 7l
sewiafthenis 3 ndu S1uautaefifl oxygen desaturation &1 9 318 (90%) lundumun, 6
578 (60%) Tungy low flow oxygen uag 6 518 (60%) lunay high flow oxygen Falyfianu
wanAnsegeldudAysEnIe 3 nau  (p=0.315) AndouazveaIadzauiiin  oxygen
desaturation (SpO, < 90%) lugwnanansiu Ae 2.5% [0.4,7.3] lungueiuay, 0.35%
[0.1,0.8] Tungu low flow oxygen uaz 0.6% [0.2,1.2] lunay high flow oxygen (p=0.035
dlawFeuiiousewing 3 &y, p=0.47 Lﬁam%sml,ﬁsmszijmzjm high flow oxygen Wag low
flow oxygen, p=0.034 Lﬁ@LU%‘EJULﬁEJU'ﬁ%WJ’NﬂEj@J high flow oxygen LLﬁzﬂEjiJﬂ’;UﬂaJLLaz

p=0.026 WalUIguiiguseninangy low flow oxygen wagnguAlunu) uenmtleaindeya
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Tungu low flow oxygen uay 11.4 (4.4) lungu high flow oxygen WiloRinnalludnwisdunnsi
wud1 NIHSS wWasuutasiivulungs low flow oxygen A anas 3 [0,6] uffu wazngy high
flow oxygen fo anad 1.5 U [0,2] uAw LﬁaLﬁauﬁUﬂfjmaUﬂu Ao -0.5 [-2,0] (Wildu 0.5)
uffal (p=0.011 WlawFeuiisusening 3 ngu, p=0.247 lawTeuifisusswinangs high flow
oxygen uag low flow oxygen, p=0.039 LﬁaLU%ULﬁandemjm high flow oxygen uag
nANAIUANLAE p=0.005 WalSsuiisuseninengy low flow oxygen LaznguAIUAN) AN
clinically significant improvement w83 NIHSS finadunv (N58n89UBILAN NIHSS i
wnndmFeniitu 4 ufuiledieudu baseline) tu wusnnndngudulugthendgu low flow
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sanTauasu 72 Hilusmuldslanea lufelunguiilasueandiaunsassnguindnduded
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Saturation parameters Control Low flow oxygen High flow oxygen p-value
(n=10) (n=10) (n=10)
Faae SpO, (%), 26 s la1 96.1 [94.4,96.6] 97.6 [97.2,98.0] 97.2 [96.1,97.6] 0.033*
median [P25,P75]  AaneTu 96.3 [94.0,97.5] 97.5 [96.7,98.0] 97.6 [96.4,98.3] 0.060
ﬂawﬁu 95.4 [94.9,96.3] 97.7 [97.4,98.0] 96.3 [95.8,97.0] 0.005*
SpO2 g‘hﬁqm @), 24 Flag 69.0 [56.0,73.0] 76.0 [61.0,81.0] 71.0 [65.0,79.0] 0.586
median [P25,P75]  nanaiu 74.0 [56.0,80,0] 80.0 [61.0,86.0] 80.0 [65.0,83.0] 0.233
ﬂa’Nﬁu 73.0 [68.0,74.0] 82.0 [77.0,83.0] 72.0 [69.0,79.0] 0.017*
Te <90%*, Ui, 24 Falag 21.1 [7.1,62.2] 5.7 [4.7,10.5] 17.1 [3.4,25.0] 0.309
median [P25P75]  nateiu 9.8 [2.9, 29.3] 2.3[0.7,4.2] 4.5[0.8,8.5] 0.042*
ﬂa’Nﬁu 6.1[1.7,32.9] 0.7 [0.3,6.7] 9.0 [1.3,25.0] 0.175
Tc <85%#, Ui, 24 Falag 5.1 [1.5,29.9] 2.2[0.6,3.5] 6.1 [0.8,8.8] 0313
median [P25,P75]  nanaiu 4.8 [1.0,9.4] 0.3 [0,2.8] 0.9 [0.1,4.5] 0.055
ﬂa’Nﬁu 2.2[0.3,20.5] 0.4 [0.2,0.5] 1.9 [0.2,4.2] 0.244
ﬁqmué’ﬂwﬁﬁ 9 (90%) 6 (60%) 6 (60%) 0.315
oxygen desaturation, n (%)
%’asjagmamaqﬁ 24 sﬂ"ﬂm 2.9 [0.3,5.0] 0.6 [0.4,0.9] 1.4[0.3,2.1] 0.277
3 Sp0,<90% (%), naiu 2.510.4,7.3] 0.35[0.1,0.8] 0.6 [0.2,1.2] 0.035*
median P25P75]  naned 1.9 [0.4,5.5] 0.1 [0,1.5] 1.9 [0.3,3.1] 0.123
%’asjamammﬁ 24 %’ﬂm 0.951[0.1,2.5] 0.2 [0,0.3] 0.45[0.1,0.7] 0.357
3 SpO,<85%, (%), na1siu 1.25[0.1,2.0] 0.05 [0,0,4] 0.15[0,0.9] 0.084
median [P25,P75]  nangiu 0.25[0.1,3.7] 0.1 [0,0.1] 0.40[0,0.9] 0.186

*Tc <90% = nanfigtaedl SpO2 fndn 90

%

# Tc <85% = nanfitaeil SpO2 Mndh 85%



Number of patients (n)

| p = 0.039* —|

15.0- -
p = 0.005*

p = 0.247

10.07 17

1wk NIHSS change

Il

p = 0.011*
-5.0 T T
contral low flow oxygen high flow oxygen
Group
JUTT 11 maguuasyed NIHSS a 3uil 7 9990717 UsH.
= p=0317 |
6 l— p=0011* | | p = 0.046* _l
5 (50%)
5
4
3
2
1(10%)
1
0 (0%) - p =0.010*
0
Control Low flow oxygen High flow oxygen

Group

JUT 12 Fwaugfagiidan NIHSS waguuvasiaus 4 ududuly
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Control Low flow High flow p-value
(n=10) oxygen oxygen
(n=10) (n=10)

NIHSS iiausnu 10.2 (4.2) 11.4 (6.5) 13.0 (4.6) 0.488
NIHSS au Landivhnsguthnsine 8.9 (4.7) 11.6 (6.2) 11.4 (4.9) 0.438
AYIHLANANVDS NIHSS SErInansnsy 1[0,2] 01[0,1] 1[0,3] 0.208
wazafiviinsdundinisn
NIHSS 715uit 7 vasnisuous. 9.9 (4.8) 7.5(5.5) 9.8 (5.6) 0.528
AUUANAI9UDS NIHSS S2inaaandl -0.5[-2,0] 3[0,6] # 1500218 0.011*
vhmsdudnnsAnwagIuil 7 ves
NITUBUIN.
SruaugeTEl NIHSS AT >4 udui 0 5 (50%) # 1(10%) % | 0.010*
Sufl 7 veensuBUIN.
Modified Rankin Scale LﬁIEJLLiﬂ%JU 4 [3,4] 4 [4,5] 4 [3,5] 0.834
Modified Rankin Scale & ‘3’14‘1‘7{ 7 U994 4[4,4] 4 [3,4] 4 [3,5] 0.794
NITUDUTN.
Barthel index \ilousnsu 46.0 (20.8) 44.5 (24.5) 36.0 (26.5) 0.611
Barthel index oy Jufl 7 vean15ueu 45.6 (23.5) 63.9 (19.5) 38.3 (30.7) 0.103
IN.

# p<0.05 WiguWieusEnINNgs low flow wagnguAIuAy

6 p<0.05 WisuiBUsTWINGY high flow waznguAIUAN

68 p<0.05 WisuiisusEwinangy low flow wazngu high flow
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nsAnweasnlunsAnwinsnivinn1siussuiis unareins e angLaunilonsi
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n15lviaas, eandauniisnsinisivas uaznisidlvieendiaulugiienaeniienauasiy
Reundusiaen ODI uaznasiassuulszambussevdy widannangiululagluasnuiins
o o 1% a o ! d‘ 1 ] U ‘é’ A a b4 v
Uninmegoandiaudsdmanliiuueuson1snuAugesssuuUszam (6) munNguiwad N3l
a )~ a Y a a . . 5 N a a A
2ONFLIUUNAANNAIUATTINGY (physiologic benefit) ImsLaWﬂﬂuQmwaamaamamamw
= | a A & . . . = ) 1 a 1%
fin1znseseendiauludeniluszey (periodic hypoxemia) fitladunatsadafidinali
WAaNadnsALanA1sAY Usenisusn n1suindnmeeandaunidensinistuasienavinli
szeziamgameglauudu (prolong apneic time) TugUlgnaenifenauesiunillsauaunsuy
nean1gla (obstructive sleep apnea 38 OSA) danalvinsiupuveIszULUTEAIMUEAS
Uszn1sfides ODI o1aduiusivgukuunismela uenainil Rowat wazaue (3) uandlviiu
11 Msnanewadeaduusnunitsdiwanenisiin central periodic breathing Wipgain
3w ldlalinsdnden{UlienurunveIn1suAReAkArAIINTULS 3991991
Tgaenfisuwuunismelaiaunfivasd ODI galidndiulduinme Feliviunafveanislv
sanTiau Belundntu mileendiauasuenalavssleviasandiausalilassusgaridu
naealdonaussRuLlndg nsAnwluiamnurainatsvesal Nyl oxygen faue 12 09
50 FILINRIRINgUiINSAN s T vdNadanaansnandtnla Usenisanving n1sUun

auluslampanianudrfynednsinsusrauanudsalunissnel eg1slsinnu n1sanen
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vangqmsAnelilduandlifeifosazvosnaigiaeldlunsldfunsitasesondiau
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dmsumsfinueeasiu ldauyigiuinislinsthdaseeendiauasiinaily
firenanadenaussiuiifinnuguussnin fefvaenguideziloniafiasd periodic
breathing lax1nsiudied ODI g¢ \ileg91n physiologic effect Tnilonitvesaandiauiiil
danmslvaguilowSeuiisuiusendiuiiisnmnisivas 1573aus treatment santiu 3
nax A high flow oxygen, low flow oxygen LLazﬂa;mme-qmLﬁaﬂsmﬁuwaﬁmn@mﬁumﬂ
n5lH3U oxygen fiuansteiu wonand isdlisudinefidu osaA vieilloniagaiiosfu
0sA Lpsanmislieendiauiifidnsnsivasuifiismariensilfszuulssamugas
desnfimafussesnaivesnsngamela Sindndu Haba-Rubio uazanie (15) uansls
Wi mﬂﬁaaﬂ%wuﬁﬁé’mwm{maqammaaam apnea-hypopnea index wag ODI lalu
fevaondonavesiuidsunduiitiu 0sA fuu nsvmdtaefifu osA Wulumsine
o1hlsiAnendld uanainti isdilimsthoameeentiauruiivdsindudlunising
uazfinsiihdnemu compliance vostheiileantiadasuniu

nsfnuiuansliiiuiinaiiiaseeendiaudasnsinadduainitluud oDl
uagnsHuAuTessruLUsEaMu e inan1siuaiTinedesnindeFeudisuiuns
thideeendiauiiisnsnisinags nadwsiiAntuervesungldanmauadasioluil Tuud
v94 ODI §glunga low flow oxygen 9%y expected FiO, ﬁqaﬂdwmjm high flow oxygen
($ns1mslnavesesndiou 2 Ansseunit azlde expected FiO, 71 0.27 Tungy low flow
oxygen WloLfisuiu FiO, 0.24 Tungu high flow oxygen) %ﬂﬂwaﬂdﬁﬁﬂwawlﬁ%’u
Usglowiann FO, igannnitdasinisinafigeannnisliesndiau dalaendnmsaisinen
AzazannIntisuiloguiuumsmelafinunild Tuwdvesnsiufuvesssuuussam §iae
lunay low flow oxygen fliasaust stroke onset wﬁqmidmﬁﬂmiﬁﬂmguﬁa 38 1l
Lﬁam%amﬁwﬁuﬁﬂwluﬂdu high flow oxygen e 45 31 FaonmazdululévinnsTinis
fhnsanivhlflauanis$nwdiania Seninddu widnUaelungy high flow oxygen 9
l@sueandiaudnsinisinagandanuindl oxygen desaturation Turiainansfugs (Ansfsegu
999 ODI anastuie 2.9 [0.8,6.0] Wiguiu ODI anasiude 5.7 [4.0,10.1] Fee1aiin
nmsidndruvesfvneiifinnsmielainunfvazueundy (sleep related breathing
disorder) lungu high flow oxygen flunn dawalvnadnslils uonaind snsmsinaves

pondlauendlianiisanenazienvusmamelaiaunfvasueule
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1. dmsdgundasnsianlaenilen Glasgow coma score Anin 8
2. Insgaiuvaanmafumglagiuau W nEurzgadu N15E1ana1ms
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Fovatlunisdienels
1. #1 oxygen saturation Ainindesas 92 Wunaiunndi 10 wift Tagldanunse
unlvlasenislieandiauasy
2. Respiratory arrest
3. Cardiac arrest
a. melaisr (24 afs/unit Tutaedid hypercapnia, >30 ada/unit Tufiaedi
hypoxemia)

5. PaCO2 >45 mmHg way pH <7.35 91n arterial blood gas
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National Institute of Health Stroke Scale (NIHSS) (31)

Instructions

Scale Definition

Score

1a. Level of Consciousness: The
investigator must choose a response if a full
evaluation is prevented by such obstacles as
an endotracheal tube, language barrier,
orotracheal trauma/bandages. A 3 is scored
only if the patient makes no movement
(other than reflexive posturing) in response

to noxious stimulation.

0 = Alert; keenly responsive.

1 = Not alert; but arousable by minor stimulation
to obey, answer, or respond.

2 = Not alert; requires repeated stimulation to
attend, or is obtunded and requires strong or
painful stimulation to make movements (not
stereotyped).

3 = Responds only with reflex motor or
autonomic effects or totally unresponsive, flaccid,

and areflexic.

1b. LOC Questions: The patient is asked
the month and his/her age. The answer
must be correct - there is no partial credit
for being close. Aphasic and stuporous
patients who do not comprehend the
questions will score 2. Patients unable to
speak because of endotracheal intubation,
orotracheal trauma, severe dysarthria from
any cause, language barrier, or any other
problem not secondary to aphasia are given
a 1. It is important that only the initial
answer be graded and that the examiner not
"help" the patient with verbal or non-verbal

cues.

0 = Answers both questions correctly.
1 = Answers one question correctly.

2 = Answers neither question correctly.

1c. LOC Commands: The patient is asked
to open and close the eyes and then to grip

and release the non-paretic hand. Substitute

another one step command if the hands

0 = Performs both tasks correctly.
1 = Performs one task correctly.

2 = Performs neither task correctly.
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cannot be used. Credit is given if an
unequivocal attempt is made but not
completed due to weakness. If the patient
does not respond to command, the task
should be demonstrated to him or her
(pantomime), and the result scored (i.e.,
follows none, one or two commands).
Patients with trauma, amputation, or other
physical impediments should be given
suitable one-step commands. Only the first

attempt is scored.

2. Best Gaze: Only horizontal eye
movements will be tested. Voluntary or
reflexive (oculocephalic) eye movements
will be scored, but caloric testing is not
done. If the patient has a conjugate
deviation of the eyes that can be overcome
by voluntary or reflexive activity, the score
will be 1. If a patient has an isolated
peripheral nerve paresis (CN III, IV or VI),
score a 1. Gaze is testable in all aphasic
patients. Patients with ocular trauma,
bandages, pre-existing blindness, or other
disorder of visual acuity or fields should be
tested with reflexive movements, and a
choice made by the investigator.
Establishing eye contact and then moving
about the patient from side to side will
occasionally clarify the presence of a

partial gaze palsy.

0 = Normal.

1 = Partial gaze palsy; gaze is abnormal in one
or both eyes, but forced deviation or total gaze
paresis is not present.

2 = Forced deviation, or total gaze paresis not

overcome by the oculocephalic maneuver.

3. Visual: Visual fields (upper and lower
quadrants) are tested by confrontation,
using finger counting or visual threat, as

appropriate. Patients may be encouraged,

0 = No visual loss.
1 = Partial hemianopia.

2 = Complete hemianopia.
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but if they look at the side of the moving
fingers appropriately, this can be scored as
normal. If there is unilateral blindness or
enucleation, visual fields in the remaining
eye are scored. Score 1 only if a clear-cut
asymmetry, including quadrantanopia, is
found. If patient is blind from any cause,
score 3. Double simultaneous stimulation is
performed at this point. If there is
extinction, patient receives a 1, and the

results are used to respond to item 11.

3 = Bilateral hemianopia (blind including

cortical blindness).

4. Facial Palsy: Ask — or use pantomime to
encourage — the patient to show teeth or
raise eyebrows and close eyes. Score
symmetry of grimace in response to
noxious stimuli in the poorly responsive or
non-comprehending patient. If facial
trauma/bandages, orotracheal tube, tape or
other physical barriers obscure the face,
these should be removed to the extent

possible.

0 = Normal symmetrical movements.

1 = Minor paralysis (flattened nasolabial fold,
asymmetry on smiling).

2 = Partial paralysis (total or near-total paralysis
of lower face).

3 = Complete paralysis of one or both sides
(absence of facial movement in the upper and

lower face).

5. Motor Arm: The limb is placed in the
appropriate position: extend the arms
(palms down) 90 degrees (if sitting) or 45
degrees (if supine). Drift is scored if the
arm falls before 10 seconds. The aphasic
patient is encouraged using urgency in the
voice and pantomime, but not noxious
stimulation. Each limb is tested in turn,
beginning with the non-paretic arm. Only in
the case of amputation or joint fusion at the
shoulder, the examiner should record the
score as untestable (UN), and clearly write

the explanation for this choice.

0 = No drift; limb holds 90 (or 45) degrees for
full 10 seconds.

1 = Drift; limb holds 90 (or 45) degrees, but drifts
down before full 10 seconds; does not hit bed or
other support.

2 = Some effort against gravity; limb cannot get
to or maintain (if cued) 90 (or 45) degrees, drifts
down to bed, but has some effort against gravity.
3 = No effort against gravity; limb falls.

4 = No movement.

UN = Amputation or joint fusion, explain:

5a. Left Arm
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5b. Right Arm

6. Motor Leg: The limb is placed in the
appropriate position: hold the leg at 30
degrees (always tested supine). Drift is
scored if the leg falls before 5 seconds. The
aphasic patient is encouraged using urgency
in the voice and pantomime, but not
noxious stimulation. Each limb is tested in
turn, beginning with the non-paretic leg.
Only in the case of amputation or joint
fusion at the hip, the examiner should

record the score as untestable (UN), and

0 = No drift; leg holds 30-degree position for full
5 seconds.

1 = Drift; leg falls by the end of the 5-second
period but does not hit bed.

2 = Some effort against gravity; leg falls to bed
by 5 seconds, but has some effort against gravity.
3 = No effort against gravity; leg falls to bed
immediately.

4 = No movement.

UN = Amputation or joint fusion, explain:

clearly write the explanation for this choice. | ga, Left Leg
6b. Right Leg
7. Limb Ataxia: This item is aimed at 0 = Absent.

finding evidence of a unilateral cerebellar
lesion. Test with eyes open. In case of
visual defect, ensure testing is done in
intact visual field. The finger-nose-finger
and heel-shin tests are performed on both
sides, and ataxia is scored only if present
out of proportion to weakness. Ataxia is
absent in the patient who cannot understand
or is paralyzed. Only in the case of
amputation or joint fusion, the examiner
should record the score as untestable (UN),
and clearly write the explanation for this
choice. In case of blindness, test by having
the patient touch nose from extended arm

position.

1 = Present in one limb.
2 = Present in two limbs.

UN = Amputation or joint fusion, explain:

8. Sensory: Sensation or grimace to
pinprick when tested, or withdrawal from
noxious stimulus in the obtunded or aphasic

patient. Only sensory loss attributed to

0 = Normal; no sensory loss.
1 = Mild-to-moderate sensory loss; patient feels

pinprick is less sharp or is dull on the affected
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stroke is scored as abnormal and the
examiner should test as many body areas
(arms [not hands], legs, trunk, face) as
needed to accurately check for hemisensory
loss. A score of 2, “severe or total sensory
loss,” should only be given when a severe
or total loss of sensation can be clearly
demonstrated. Stuporous and aphasic
patients will, therefore, probably score 1 or
0. The patient with brainstem stroke who
has bilateral loss of sensation is scored 2. If
the patient does not respond and is
quadriplegic, score 2. Patients in a coma
(item 1a=3) are automatically given a 2 on

this item.

side; or there is a loss of superficial pain with
pinprick, but patient is aware of being touched.
2 = Severe to total sensory loss; patient is not

aware of being touched in the face, arm, and leg.

9. Best Language: A great deal of
information about comprehension will be
obtained during the preceding sections of
the examination. For this scale item, the
patient is asked to describe what is
happening in the attached picture, to name
the items on the attached naming sheet and
to read from the attached list of sentences.
Comprehension is judged from responses
here, as well as to all of the commands in
the preceding general neurological exam. If
visual loss interferes with the tests, ask the
patient to identify objects placed in the
hand, repeat, and produce speech. The
intubated patient should be asked to write.
The patient in a coma (item 1a=3) will
automatically score 3 on this item. The
examiner must choose a score for the

patient with stupor or limited cooperation,

0 = No aphasia; normal.

1 = Mild-to-moderate aphasia; some obvious
loss of fluency or facility of comprehension,
without significant limitation on ideas expressed
or form of expression. Reduction of speech and/or
comprehension, however, makes conversation
about provided materials difficult or impossible.
For example, in conversation about provided
materials, examiner can identify picture or
naming card content from patient’s response.

2 = Severe aphasia; all communication is
through fragmentary expression; great need for
inference, questioning, and guessing by the
listener. Range of information that can be
exchanged is limited; listener carries burden of
communication. Examiner cannot identify
materials provided from patient response.

3 = Mute, global aphasia; no usable speech or

auditory comprehension.
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but a score of 3 should be used only if the
patient is mute and follows no one-step

commands.

10. Dysarthria: If patient is thought to be
normal, an adequate sample of speech must
be obtained by asking patient to read or
repeat words from the attached list. If the
patient has severe aphasia, the clarity of
articulation of spontaneous speech can be
rated. Only if the patient is intubated or has
other physical barriers to producing speech,
the examiner should record the score as
untestable (UN), and clearly write an
explanation for this choice. Do not tell the

patient why he or she is being tested.

0 =Normal.

1 = Mild-to-moderate dysarthria; patient slurs
at least some words and, at worst, can be
understood with some difficulty.

2 = Severe dysarthria; patient's speech is so
slurred as to be unintelligible in the absence of or
out of proportion to any dysphasia, or is
mute/anarthric.

UN = Intubated or other physical barrier,

explain:

11. Extinction and Inattention (formerly
Neglect): Sufficient information to identify
neglect may be obtained during the prior
testing. If the patient has a severe visual
loss preventing visual double simultaneous
stimulation, and the cutaneous stimuli are
normal, the score is normal. If the patient
has aphasia but does appear to attend to
both sides, the score is normal. The
presence of visual spatial neglect or
anosagnosia may also be taken as evidence
of abnormality. Since the abnormality is
scored only if present, the item is never

untestable.

0 = No abnormality.

1 = Visual, tactile, auditory, spatial, or
personal inattention or extinction to bilateral
simultaneous stimulation in one of the sensory
modalities.

2 = Profound hemi-inattention or extinction to
more than one modality; does not recognize own

hand or orients to only one side of space.

TOTAL (0-35)
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Modified Rankin Scale (32)

Score Description

0 No symptoms at all

1 No significant disability despite symptoms; able to carry out all usual duties and
activities

2 Slight disability; unable to carry out all previous activities, but able to look after

own affairs without assistance
3 Moderate disability; requiring some help, but able to walk without assistance
4 Moderately severe disability; unable to walk without assistance and unable to

attend to own bodily needs without assistance

5 Severe disability; bedridden, incontinent and requiring constant nursing care and
attention
6 Dead

TOTAL (0-6):




Barthel Index (33)

Activity Score

FEEDING

0 = unable

5 =needs help cutting, spreading butter, etc., or requires modified diet
10 = independent

BATHING

0 = dependent

5 = independent (or in shower)

GROOMING

0 = needs to help with personal care

5 = independent face/hair/teeth/shaving (implements provided)
DRESSING

0 = dependent

5 =needs help but can do about half unaided

10 = independent (including buttons, zips, laces, etc.)
BOWELS

0 = incontinent (or needs to be given enemas)

5 = occasional accident

10 = continent

BLADDER

0 = incontinent, or catheterized and unable to manage alone
5 = occasional accident

10 = continent

TOILET USE

0 = dependent

5 =needs some help, but can do something alone

10 = independent (on and off, dressing, wiping)

TRANSFERS (BED TO CHAIR AND BACK)



0 = unable, no sitting balance

5 = major help (one or two people, physical), can sit

10 = minor help (verbal or physical)

15 = independent

MOBILITY (ON LEVEL SURFACES)

0 = immobile or < 50 yards

5 = wheelchair independent, including corners, > 50 yards

10 = walks with help of one person (verbal or physical) > 50 yards
15 = independent (but may use any aid; for example, stick) > 50 yards
STAIRS

0 = unable

5 = needs help (verbal, physical, carrying aid)

10 = independent

TOTAL (0-100):

a6
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Baseline characteristics

No.

Age Sex Ht. Actual weight BMI
Neck circumference cm.

Admission Date Arrival time

Mallampati score

Hard  Soft
palate palate |jyia

Class I Class II Class III Class IV



Hand predominance Rt Lt

Neurological signs

TOAST classification

Modified TOAST

CT brain finding

MRI brain finding

Time to hospital from onset of stroke hours

Comorbidity

Respiratory patterns
___Normal, __ Cheyne-Stokes variants,

____ Cheyne-Stokes respiration, _ Others e.g.

a9

Admission Onset of Day 7 or
investigation Discharge
Date time
Date time Date
NIHSS score
Modified

rankin scales

Barthel Index
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Parameters

Values

From wrist ox data

Mean PR

during the first
24 hours

Day time

Night time

Lowest PR

during the first
24 hours

Day time

Night time

The highest oxygen
saturation

during the first
24 hours

Day time

Night time

The lowest oxygen
saturation

during the first
24 hours

Day time

Night time

Mean oxygen
saturation

during the first
24 hours

Day time

Night time

oDl

during the first
24 hours

Day time

Night time

% time of
desaturation

during the first
24 hours

Day time

Night time

Total event of
desaturation

during the first
24 hours

Day time

Night time

Time in event

during the first
24 hours

Day time

Night time
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