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FBsAnw : 1Tun1sAnwILUY randomized controlled trial (RCT) Tugthedisle
wdeaaemelaninnda 48 Falus Wunsiinmneladieds spontaneous breathing trial
(SBT) wazlusslelifivswe fUreazgnuialuassnquAsnguaiuay (control group) uax
nauitlfiasosagle (MI-E group) nguillfiaiesigleazldlutia 48 alususnndsaenie
Premela Taesnguagliunisinudugmuanass iy wansAnwndnfesasnsldre
Fremelalminegly 48 Flumdsnearietiomela wan1s@nuwisesienisdsuula
sedueendauludon nsivdsuudasueaustle nmsld noninvasive ventilator (NIV) wag

D] A a £ o
mamman%au‘wLﬂ(ﬂ%UﬂWIUiz&lzL’Jﬁﬂ 48 SU"JI@N

Nan1sAnw: fUhed1uau 49 Audidinisine 26 aulungu MIE was 23 Aulu
nguAuAN ST 2 Auanngy MIE Aldsunslaviedievnelalue fuaglungu MIE &
PNLUANANYEIA1 P/F ratio Tudie 24 uay 48 dlumdsaeavierromeleet
21.36+65.75 mmHg Tungu MI-E uag 2.07£51.7 mmHg lungumiuau (p= 0.267)
CPF 4 48 drlusfiuualtidindulungy ME Wiy 8.24+17.41 LPM uag 0+44.85 LPM

lungualuau (p= 0.483) linumsiin adverse events Tunsaeang

agunansidu: nsldiasesiglondinenviadiemelaliaiunsateiunisiia
reintubation a1 lRsERUBNTIULAzSlaLINTUlAlUY 48 Talumdnanviayiy

melalagldvinlminnnsunsngau
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# # 6174053230 : MAJOR MEDICINE

KEYWORD: cough strength, cough assist, reintubation
Nicha Ruamsap : THE EFFECTS OF USING MECHANICAL COUGH ASSIST ON
REINTUBATION RATE IN PATIENTS WITH INEFFECTIVE COUGH. Advisor:
Napplika Kongpolprom, M.D.

Objective: To evaluate of the effect of Mechanical Insufflation-

exsufflation (MI-E) on reintubation rate in patient with ineffective cough

Methods: We conducted an RCT to determine the efficacy of MI-E to
reduce reintubation during a postextubation period. Patients assisted with MV for >
48 hours who passed SBT but impaired cough strength were enrolled. The patients
were randomized to the control group or MI-E group. The airway clearance
procedure with MI-E was applied in the MI-E group during the 48-hour
postextubation period. Both groups received the same standard care. The primary

outcome was the reintubation rate in 48 hours after extubation.

Results: Totally, 49 patients were enrolled; 26 in the MI-E group and 23 in
control group. There was 2 patient in the MI-E group reintubated due to volume
overload and vocal cord edema. The MI-E group tended to have better oxygen
improvement between 24 and 48 hours after extubation with PF ratio difference of
21.36 + 65.75 mmHg in MI-E group VS 2.07 + 51.7 mmHg in the control group, p=
0.267. No adverse events appeared in both groups. CPF tended to increase in MI-E
group (the difference of CPF 8.24 + 17.41 LPM in MI-E group and 0 + 44.85 LPM in

control group, p= 0.483)

Field of Study:  Medicine Student's Signature .......cccccovievrienne.

Academic Year: 2019 Advisor's Signature .......ccccccceviennen.
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1.1 anudrAyuasnunvaslyniniside (Background and Rationale)

nszUIUNTELASostevngla (weaning process) 1u;§ﬂ’w'1‘7|'ﬁﬂnzmsiﬁ]é’umm
(respiratory failure) Usgnausng n1suszifiupnumdeunisvenaiasiemela
(assessment of readiness to wean) N13%1 spontaneous breathing trial (SBT) wazn3
naaviaviemela (extubation)

fuaeiifinmgmeladumaindsasavietiemela (extubation failure) 9tld3unns d
vietemela (reintubation) FeazdswalviiusnsinaideTinvesiie (1)

miﬂizLﬁummw%mmﬁﬂa8Lﬁaaamimh&Jmaiﬁﬁmﬁmmﬁwﬁzy Tnen1sUsziiiu
Usznaumie

1. msUssidiunenddn (clinical assessment) fthendousionisaeavietismelalod

amesasoluil

1.1 anafiviliAnnnemeladuvaitunieldsunmsuilung

1.2 f¥awanunsamelalies Inerun1snageu spontaneous breathing trial tJu

nategstoy 30 U9

1.3 gUheflonnsmnanatinasi (clinical stability) léun angilanaznasnidennsi

Tnefishsnaduresilalsifiu 140 afieunit enududalagn eglutas 90-160

mmHg tngldldldenfinnnusulafonioldondnariluvmam T8nsnsmela

(Respiratory Rate; RR) laiifiu 35 afaioundt uavilsziuoondiauiioane (adequate

oxygenation) TnefiszAunnudusvesesndiauldsmnii 90% vazldanududu

yosigeondauldiiu 40% wiedndiunaudueendiauludentnssoninuidudu

Yasigoandtaulininin 150 (PaO,/FiO, >150)(1)

1.4 fUediusalowiisans (adequate cough strength) wagUSunasaumelaiunn

1.5 sgeiumnuiansaiiieans Glasgow Coma Score (GCS) =8

1.6 lfinnzymadumeladinuuganu (upper airway obstruction)



fiaeiinmgmeladuvaimdsaenvietiomela daunlngfinnziaumzeadu(2) ms
UsziluuTinaameuazusilodeiinnudfayedneds Tnsannisdinwves Khamiees uaz
Aoz (3) Anwluginedlavetiemelalu intensive care unit (ICU) 9183nI38ATHIUNNT
naaaun1selales spontaneous breathing trial (SBT) losunisusziliuusslesme 35 semi
objective scale wuingtheitussletesiisnsanudumarlunisnenvietremelasnnidy

il L‘Vi’]Lﬁ@LﬁﬂUﬁUQ’ﬂ’JaﬁﬁLLiﬂlaﬂﬂﬁ (RR 4, 95%Cl)

mﬂaLﬂuﬂalﬂiumﬁzmaLawzﬁa?ﬁLL‘Uaﬂﬂaauﬁagiﬂws[,wdawmaummﬂ
gonINsEUILNNSleUsENBURY 4 dumeau Taun

1. msmeladn audenisnaumelalidansn

2. M3UARIU9Y glottis WiBNAUNIIAANEAIVBINZTIAL

3. MIvaegasuasiswesnduienssenildlunsmelasen wazndanile

nihviowihliarnudulunssonidiugedu sliarusiluvaeansgedunum

v

4. pnudiuluvaenaufigeiindu il slottis Uaviuil ialudnsnisivasenves
anangeaNazaiuvmeladulaias) dwaliiauveinindurasnaursedlantuasy
neneanu(4)

[ a 5 = a A

cough peak flow (CPF) ilumisiwainldlunsussdiuusilovesUie lngluay
Unfien CFP A1311nNN31 360 LPM (5, 6) Huhefifiustle (cough strength) anaduasidunay
desiauiinauvzaaiuil CFP do8n11270 L/min ghenilusdleliifismeunaziileniaiin
l@UvzaAfugeasilA1 CPF Waendn 160 L/min

AsANYIVes Chatwim WwagAmy WU neuromuscular disease il CPF
11N 270 LPM S8nsiniaifinuanfinidoanas (7) uaznisfiny1ves Smina wazane fnw)
Fuaelu ICU o1gsnssuiilavietaemela wuingthedie CPF Hosnidewiniu 60 L/min
ifiumsiAn reintubation tiutudu 5 i (8)

nsliiedestieleluffihefifunguidssieiiusdlelsifivamesiatiodeatunny
uvizaniy Uaaunu (atelectasis) ponTiauluidenuasiuaznisiin extubation failure ¢

mechanical insufflation-exsufflation (MI-E) 1uiAdostielefidsunuunalnnisle
Und Tneiesesagliussiuuinludioneladiiiesisaswenegay uazidsuduusduay

Tugremelasen JaelrinsweasunvssaunsNandlunasnaudiulargesnunlaady Iae



fnsinuluginengy neuromuscular disease wuinsldiasestaglo M-E ansnsasiia
CPF wag airway clearance 16(7)

msfnwnsldiedosiele MIE dawlugvilugiae neuromuscular disease s
foyansltiniostglolufireiianemeladumandsundunaslfiniosiomelaly ICU

[

9110

jmd)}

a a = = d' % d' 1 Vo d' [ 1 1 2
wiiean1sAnwidenldinsesiiglelugUisilaviedieniela Inenuinnsly
WW3pIglanaunsaenvievlIsrglawarudsnanviotienglaludie 48 $alud ausnan

9n3IN15LAR reintubation lAsgedituddemisann(2)

P LY

AIdeRdninsfnylay Wefnwinavesnislidinsasyiglelugthenldiniosyae
melauaziiussleliiome Turnneunasndmisaeavietiemelasednsinisldvieyis
welalual (reintubation) vaeUae iaduuwanidlumsimnnsquadtreildiniose

melasaly

1.2 ANUY9IN15398 (Research question)
A19uMan (Primary research question)

msldipsestiele (mechanical insufflation-exsufflation) faukaswdansaenvie
Prgmelalufihefiiusdelifiomeliiignsnislaviedremelalmidesnindiaedlalald
wFestgloudldfunssnumuinsg i (usual care) il
AR89 (Secondary research question)

1. nsldia3esdasle (mechanical insufflation-exsufflation) feuuazndsnisaantie
Pgmelalufihofiiusdleliifiomeiinadosnsiniiin atelectasis ndsnonvietie
melaunnsangieililaldindestelowsdldFumssnvaamasgiu (usual
care) iaalyl agals

2. msliadestele (mechanical insufflation-exsufflation) feukarwdnisaenve
Pomelalugtheifusdeliiisametinasodnsmsld 1o noninvasive
ventilator wé’mamvimhwwhLLmﬂm'Nmﬂé’ﬂaaﬁlﬁlﬁﬁlﬁi’fmémﬁhalawiléf%’umi
Snwmunnsgnu (usual care) viseld agals

3. nsléia3estiele (mechanical insufflation-exsufflation) flouuazndsnIsaenve

emelaluiieniussleliieme Tnasdednsanuaumaininnsly



noninvasive ventilator ndsaeavietiemelaunnisangieililildiedonsle
wAlASUNIISN¥IMINNINTEIU (Usual care) vigolal aedls
1. mslfiedestagle (mechanical insufflation-exsufflation) Aeulazndsnisnantie

Pemelalugihefitusdelsiifismeiinadonisiin adverse event dsnanvietae

melaunnssngteililildiniesdisleudliiunmssnuimuannsgiu (usual

care) vi3olyl agdls

5. msliedestagle (mechanical insufflation-exsufflation) foulazndsnisnantie
Pemelalugihofitusdeliifiomesiasieusdlelnefnainer cough peak flow
w3elilognals

6. misldirestgle (mechanical insufflation-exsufflation) Aeutazndsnisnantie
Premelalugihefiusslelifomeiinadednduvessziueendiauludenuns (P/F
ratio) 71 24 uay 48 Halusvidolal vensls

7. msldie3estigle (mechanical insufflation-exsufflation) euuagndsnisnonyio
Premelalufihefitiusdeluiifismeiinaronininszfuoondiauludend
(deoxygenation event) #i 24 Faluswdnenrietiemelanield ogrdls

1.3 ngUseaeAvaIn1sIvy (Objective)

IqUszasAnan (primary objective)

1. ilefnudnsmsldvietiemelalmi (reintubation rate) lugflhefifiusslell
ivswe TnewSoudfioussninsnaudithedildldindosslonouuazndsnisnon
visthemela Augthenlilsldiedoseloudldsunsinuinasnnsgiu (usual
care)

ngUsEadATaY (secondary outcome)

1. iilefinuin1aiiin atelectasis Tu 48 Flus vdwnenvietremelalugihefiiusde
laiifiosme TnowSsuiisusyninanguitienldliiniesdielensunayndsnisaen
vietaemelatugienllilinsestaslonsléiunsinumumasgu (usual
care)

2. iednwsnsnslHiaies noninvasive ventilator lu 48 Halusvidsnsaenyio

remelalugUienil usdleldiisane InsiSeuiieuseninanguieleald



irsesglenounazudanmsnenvietiemelafugithedililildiaiesdslous
lasun1s3nwIeunnsgIu (usual care)

3. LieAnwsnsmNdNIMAI91nNSlY noninvasive ventilator Tu 48 d2las &4
msaeavietiemelalufineffiusdlelsifisane lnewSeuifisuszritanguiiiae
lgldirdosglonounazndinmsnonvietiemelafuiihedililildiaiesdele
LAATUNITSNEININNINTFIU (usual care)

4. iiefnwinaiAn adverse event Tu 48 Fluemdsnsnonvietiemelalugaed
fusdlelsifivane neFeuifioussninsnguiinedildldindoselonouuasnds
nsaeavietiemelatugiaeililalfiedestielousldsumssnmmummsgu
(usual care)

5. Wiefinenswasuwlavern cough peak flow 7i 24 way 48 Wy wdanenvietae
mela Tugthefislusslelsiieame lneiSsuiiisussvinanguitaelaly
irestielensunazndimsaeavietismelafuiineililslfinsoselous
lasun1ssnusunsgIu (usual care)

6. WeAnwdnduvosszivesndiauludonuns (P/F ratiofl 24 wag 48 v a4
nonvietaemelalugiaeniussloliieme TnerFouiioussninenguiiaedls
Hin3esdaeleneunazndsnisnesvietiemelatugtaeilillaldinsesaelous
lasun1ssnusunnsgIu (usual care)

7. Wednwinsiinszdusendiauludonsi (deoxygenation event) i 24 3lu
vdaneaviotremelalufinefifiusdelsifisane lnswSeufisuszninanguiiiae
flsldindestielonsunazndansneavietiomelaruiienlilsldiedomsle
LALISUNITINEINNNINTEIU (usual care)

1.4 auyg1u (Hypothesis)
HO: Tugtheiifusdlelsifio mefilaldindestreleneumsnenvietiomelaisnsinig

lavietremelalmdliunndrsannguinlilaldinsesaele

Ha: lugthenfiusdloliiisaneilaldiasasthelonsunisnenvieyiemelalidnsinis

lavietremelalmidesninnquilulaldiaiosyisle



1.5 3UuUUN13398 (Research design)

Wun1s3duuu randomized controlled trial

1.6 F/AulunIdlagde

1. gUreyneluvegiieninuasvegUisenynssulsangiunaqrinaansnl
annaalng Adinasinisdmdeniisidninlasinsise aldsumsusadiuitsiuns
Hnveladme 35 Spontaneous breathing trail (SBT) waga1un15%1 cough leak test

2. gUagaglasumsinusednsamnmslelagly peak flow meters {13133 d8Ae
Qjﬂwﬁﬁm cough peak flow #a81A1 270 L/min

3. fteiiBusenirsiunsiveasgnuisesniduasngy nau A unguitlesu
standard treatment (control group) ﬂa;:u B L‘“ﬂuﬂduﬁlﬁﬁlﬂ%wwla mechanical

insufflation-exsufflation (MI-E) Aeulayvasnenviadagvigla (MI-E group)

4. mavnaeuazgMYintulutas 0- 48 dalus vdsndtasnonviotiemela

5. ffthevassnguagldsunisdananismela msfinauszdusendiau tufinia
mstinmelade 38 SBT S1uaundy anudvesmagauanme (suction) wagUSinnauveion
nsaeavietaemela Usinaenszduausilaiin Usinauazviinves sedative drug 7ild

I1UIUNITIY noninvasive ventilator 1381500 reintubation 1549 adverse event

1.7 daNansuiuasesssu (Ethical Consideration)
frefidrsumaidearldfudeyauartunauresnisidelasazBon TudsUslonii
maagldfunagnatnafeweinisliiniestaele fszernalifumlaeveussandnay
foasdy nairuniteiiduluseenuatesla wedidnsmnitentedunulaeveu
sysubinuBugenduaednualines (inform consent) Aowdnsumsfinu3de way
Hiihsmmsite awnsaeenannsidelsnasnlasiilifinasenisinuuuuamsg iy
ounAn nslfiaiestislesnafinrundsaty inen1sBauiuriesainandidnly nmslesen
Fen nainausiluden uiannmsfinwseqdilinunmzunsndeusandt
ﬁﬁaaﬂaﬁgmmmﬂmﬁﬁmsgﬂLﬁ*uLﬁ“fJummé’u maawenddearliinnsseuiy

eyanakaziLaualuan vz leyaTINveeUe



N19798T92A 0l ASUAILLIUTDUAINAIENTTUNITSHFTIUUDIAUSLNNEAIANS

PANTUINTING TN BUYIINTAN

1.8 ¥3NNAAIUN15398 (Limitation)

msdnwiidarhuazdiiunside ndlulsmenapmansaifisssiafion Fady
anuNeNUIaTEAUARENT (tertiary care) @1alNav AN YYUSTYINTAIDE1LANFIAN
Ussrnsiamualutszmdlne viovnsgiiana dufunsihdeyalideussondldsoly
Usernsdue feem feanusednssSuardofinnsandudoyaiugiumsiimiuadionds

[y

U

1.9 guasIAfianvaziAndu (Challenges)

[

msfinwildarhuazaniunsideneluniegsnssulsmeuiagunansaliies
winien gunsalildenaunndnsanduliluwsaslsmeunalulsemalng nmsihdeyaluls

AovineIgANsEiinsy Tuaztefiansanaudeyaiugiualsiniuaseaisiy

1.10 Uszleiifianninazldduannnsdse (Expected or anticipated benefit gain)

nywiawavensidiasestelelutimenvietiemelalugtheniussloldiisane

ietilugnisimun weaning protocol lusuian
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a o v
NUNIUIIIUNIIUNLNY IV

amzmeladumaimdneavietismela (extubation failure) nefis fUaedlésy
nslaviethemelalvinieludieza S 72 dlus ndanenvietrevmela Tnenisnenviote
melaiulafinisnaunliieu (planed extubation)3aifntuuszanas 29% B¢ 25% v
fueiinonvietiemels furefldsunslavetiomelalmidiuginisaimsidedisly
Tsaneuia maiindenfinie WusveznainisuedluiCUsaymsueullsmenuia way

srgenaMsavievlengla (8, 9)

Yasodusdivhlininamzdumaindnaavotiensla() leun
1) ®1gu1And1 70 U
2) swezlainsiaviediemela
3) AMgan (hemoglobin<10 ¢/dL, hematocrit<30%)
4) arwsuusavedlsalutasdivihnsnansietaemels
5) NSLASULTUBURAUNIINaDAEDARISERINNNBAVIDYIEMYLY
6) n1sneavietismelalaglilaianull
2.1 swmgivi lhiAnnzdumavdsaaaviedaemela (10) uisanvnlédidy
1. mm@mﬂmuﬁumﬂﬂ (airway etiologies) Lu
a) mwwwﬁumﬂﬂmuuuqmﬁu (upper airway obstruction)
b) nsilEuENn
2. mmqﬁlﬂléfﬁmmﬂmqLﬁumsﬂﬁ] (non airway etiology) Lu
a) ANMTINlAaNwaD
b) anzmeladuwar lneflennsaneg Wy Tonsimsiuvesilasa dns
T¥ndnanile accessory telunsmela sedusondauludenunssin
(Pa0, < 60 mmHg #385a0, <90% Laglasu FI O, >0.5) sEéiu
msveulneenleiludendaufiatu (PaCO,>10 mmHg waxdl pH > 0.10)

) sAUAUIARAnA (encephalopathy)



d) awnndu Wy nzinide Sidenvenlumadiueims
n3AN®184 John R Gowardman waganz(11) Anwgthefiiin extubation failure
(reintubation Tu 72 Fluwdnesvioriemele) lugtreifinnsnununonvietiemelaly
ICU 1wl 2000 §is 2003 lneiltrenanviediemeladnuiu 2761 1inns reintubation 52
570 (1.8%) Inefisszeziaainisusyly ICU (12.8 +8.3 uag 3.0 +6.0 Ju, P< 0.001) i
szozansuoululsame1ua (33.5440.8 wag 18.0+28.6 Yu, P< 0.001) wazilgtieiidos
11 tracheostomy 11N (38.5% Way 3.5%, P < 0.001) Iﬂa‘wuiwmLmdauﬁlmyﬁﬁﬂﬁtﬁm

A5 reintubation WININNNITULAUTLUIN (excess secretion) U1UIU 17 578 (32%)
2.2 msUsziliuguaenaunanviadiemela

nssneavietiemelanaanngiieniunisyssiunismelaes (SBT) Aafisaq
Ussilufinfufernuanunsatunsiesfumadumelannnnisddn Selseneude 3
Uade lown wsle Usunanaume wagmuidnsao)
1. mMsUsediunuusswesniste (cough strength) @mnsavinlaviateds wu
a) 75 semi objective scale lrigtaele utannuustlunisledu 6 szdufe
seu 0 o fUhelailemuds

(% A IS

seiU 1 fa dnsivavesenmanigluvetiemela welilagudedle
56U 2 A lolAdudeaun
sEAU 3 A lolesuldssdmau
SEAU 4 fD LoLkd
SEAU 5 A baLsILasRnsaiuanuns
1 ya"d ¥ 9] = = a" 1 1 1 % <
wudngndussleey (seau 0 s 2) Ianudswionisaeavietismeladuvandy 4
wihwasgniussleurunansdiennn (seau 3 s 5)
b) White card test (WCT) vinlagna white card ¥sannUatevietievngla 1 89 2
wudns TigUagle 3 G 4 A5 dnfisesleniioinling vin giinaduau danu
a" | 1 1 ¥ < 1 yd' %
dessienisnenvietieymeladumantu 3 whaesnlanauin(3)
) Cough peak flow (CPF) §U3e7iAn CFP feenivsewiniu 60 L/min Ldeesianis
senvietimeladumaniu 5 winvew#ilidn CFP 11nn31 60 L/min

2. msUsziiudinauaume giilanudesgeienisnenviedieneladumal 1w guaedn

AespaENvyUaenImn 2 Filus gieniliauvzannnii 2.5 ua.sevy.
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3. AWIANG (consciousness) E:iﬁﬁ Glasgow coma score (GCS) 9814198 8 AzLLUU 3
Tonaneaviethemeladuiageningiiil Ges dosninil usithediil GSC fosnndi 8 f
p1anenvietieeladniale(12)

wsale Wunildludadvddafidmasronudiiavesnisoeaviediemels nisiiusdle
sswoanunsodestumaiumelagadu (aiway protection) fthefiiussloliifiosmel

annsamdnauvzanmaiunels vnliAnaumgaanu aedeauny Jendnidenusnle

MNANWIYEI M. Smina wazanz(13) Anwitheildindosemelalu ICU dwau
95 578 FIHIUNISNAGBY spontaneous breathing trial wazINwNUIZOBAYIOYIBWELY WUT
Qjﬂ?ﬂﬁﬁﬁ cough peak flow fisi fin13iAn reintubation iﬁmmﬁﬂﬂduﬁﬁm CPF u1n (64.2
+6.8 L/min Tugthedil extubation failure wag 81.9 .7 L/min Tufithefinenvietiemela
lndusa, p < 0.03) LLazwudwﬂﬂaaﬁﬁ extubation failure Tszertianisuauly ICU wu
niegslitedAgy (11.7 + 2.1 Julay 5.3 £0.4 U, p < 0.009) uaﬂmﬂf:“qwudwgﬂwﬁ
CPF founiwidewiriu 60 L/min fllennatin extubation failure 1nnndgdisl CPF 11nn

60 L/min 94 5 111

nsAn¥1ves Smailes uavanuz(14) Anwiluienlaulnlniuazlaviotiemelan
N3pUITnEAYIaTIeMgl WUIsIbeinaIn CPF fauduiusiunisiin extubation
failure (p<0.0001) lnegUae#ilA1 CPF Uaend n3awiniu 60 L/min dllenaliin extubation

failure IénnnIgUae?ll CPF 3nnndn 60 L/min &3 9 i1

finmsfnwlulsmenuiagnaainsni(15) Anvidieuiiisusnsnisveasestiy
welad5952139 spontaneous breathing trial waz pressure support Tuitae 53 518
A A 19 Mo R Y =
wuhilgUae 26 sreiunsnaaeunismelalalesuslianunsanenvieyiemelals e
dwlug) (24 578 96%) \inangthelesgsliifiused@nsain Aol cough peak flow fini

160 L/min

2.3 Lﬂ%ﬁlﬂ“li’ntl‘la“uﬁﬂ mechanical insufflation-exsufflation (MI-E)(16)

v A o

Jaatudinsiauasesiglawida mechanical insufflation-exsufflation (MI-E) 1ae

9

I3 A A A o a ) 1 < d' ' ) v
WUULATIUDNDASNISIUA S ULUAIUBILTIAUDENITIALIN I@EJLﬂiaﬂ%mﬂLLN@‘LA‘U?ﬂI‘VIQﬂw
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Tuthemeladh ausensiwasuiuussiuanegasind ilmaanslvavesauiinaiuay
usaifipaneazteliaumsaimeglumadumelagnivesnin

wosthevglaniin M-E duannsaldtuiithelneseiumhnmnvdededtuviotae
melald matele 1 ads Uszneulude 3 fa 5 souvesnismeladuazean ndwinduls
mgaRnUszAN 30 Juil uasshanldaundiaumzazgniusenin maviuussturenaiosiy
annsoufuldtuegfunnuauevesithadundn Tasdusstumeladioan(nhale
Pressure / Exhale Pressure) agflutag 0 89 70 uag 0 3 -70 cmM,0 #sszaziianniamela
1ih8en (Inhale Time/ Exhale Time) aglutas 0 f 5 3unit uonaniliadeadsanunsass
Oscillation Wumsldussdulaeds Frequency gz Amplitude \iasiy mobilization 1t

iauvggniuesnunlafniu lngas Frequency agbudas 1-20 Hz wagAmplitude agluts 1-

10 CmHzO

[

Yoyl (contraindication) 1asesdiemelavila MI-E laun fUaendnnigeil
1) pneumothorax
2) pneumo-mediastinum

3) bullous emphysema

2.4 n1stasaerlelaluniendiin

wsestigladnuunldiugUiengs neuromuscular disease 19U Duchenne
muscular dystrophy, amyotrophic lateral sclerosis (ALS), spinal muscular atrophy
= v | AW 1% & ~ A . i a
Heanngthenguiliidnnauilogeuunss dusileldifieans airway clearance lifuasiin
nsAneluUsnniuun

nsldasestisloussiuuan MI-E anunsatiunsslalanisnisiiindi cough peak
flow 2nNTANYIVBY Uwe Mellies wazaady (17) A@nwinisldininamelaussiuuan
(insufflation with positive pressure) #93zAU cough peak flow qugﬂw neuromuscular

disease (NMD) Mluiausamelalalos (respiratory compromise) waglasunisgiemiela

1nelgLA399 noninvasive ventilator 91U 36 AW WUIINITLY insufflation positive
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pressure @W150LNA1 cough peak flow ldeghsfitaeddey (109+45 62 L/min &4
202+62 L/min; P < 0.01)

M3ANEIVeS Sun Mi Kim wazaasz Anwilugtae NMD fidedliiaies noninvasive
ventilator W3suiieunisldiedearaslowiin manually assisted $3ufU maximum
insufflation capacity (MIC) maneuver funsldip3os MI-E Wudﬂﬂfjuﬁi%jl,ﬂ%"aﬂ MI-E @1
CPF ifisdusnnnn (155.9+53.162 L/min waw 177.2+33.962 L/min)(18) kagnsdnw o3
M. Chatwin wagaue(7) Anwinistaelelagld physiotherapy , noninvasive ventilation
mechanical insufflation and exsufflation ¥38n1514 exsufflation oe19AE" GLuE:\JT‘I'JQEJ
neuromuscular disease 19 518 wuimsldiaiestagle mechanical insufflation and
exsufflation annsariaszavsnimvesslolaeinain cough peak flow lénnTian
(peak cough flow 16990 L/min t0u 235+111 L/min ; p<0.01)

fimsfinwves Marcio Luiz Ferreira de Camillis (19) Tugfihe ICU Aldvioriemele
1N 24 §alusnguay 90 au Tnefnvinavesnislfiedosiele MIE demsidnanme
(airway clearance) Ingfmiwinvenameilldundinisgaianme Wisuifleufunguilldsu
physical therapy flgvagnaifien wui nauiilfiaiesiagle MI-E ﬁLﬁwsﬁQﬂlé’mm’jﬂ
(2.42 + 2.32 nSuwaz 1.35 + 1.56 N3y, P < .001) uonaniudulotansdsundases
compliance nuinguillfiaosdsled maAsuulamos compliance Wiuduninniy
(1.76 + 4.90 mL/cm H,O uag-0.57 + 4.85 mL/cm H,0, p = .001)

msvesestglosnldlugiaondy postextubation aansaandnsins
reintubation Iagn1s@nwives Miguel R Goncalves wazanz(2) Anwilugfiaefild
mechanical ventilator 41U1INN71 48 ¥y ANwILUY randomized controlled trial
Wisuifsunguinlildliiaiestielo(Mi-E) S1uau 40 au wagldliiniestele (MI-E) S1uau
35 au IngltinTestglenaunisnenvietiemelanazndsnenviofuay 3 yaidunan 48
Hlus wudilu 48 Flumdsnisaeedesemela nguildiaiestaele MIE I
reintubation Hesnitlunguillsilaliiaies (6 318 17% waz19 918 48%, P < 0.05 ) I
awmaruluginsnaiin reintubation HuAnanNsl secretion gaduriliiin
hypoxemia Tuﬂzjmﬁist’f MI-E d91uautiaanin (2/35,9/40) uaﬂmﬂiﬁa@mﬂszﬁuaaﬂ%mu

SpO, &4 extubation Tuassngumsanyy wuinlunguildinsesiaele (MI-E) S31uugUe
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il Sp02 #1N1190% teeniTlunguitlallaly (1/35-2.85%, 4/40=10%) wazamans

youlu ICU 19 (3.1 + 2.5 way 9.8 + 6.7 J14; P < 0.05) (2)

M5 Luanan1sAnwinisidinsesdlglelugUiengusingeg

First Author Year | Population intervention outcome
M. Chatwin 2003 | gtheng Wisuiilsumstele A1 CPF windusnndigalugtedild
neuromuscular disease | #1835 physiotherapy, | r3asaelewiin
noninvasive MI-E 235+111 L/min (p<0.01)
ventilation, MI-E #38
Yiin exsufflation
Miguel R 2012 | ftheitlavietaemela mslitedosslein | fiheildiedestsle MIE ians
Goncalves uarlfiedosaevelaiiu | MI-E Aounisnenviotas | reintubation fesniinguilallald
nannnY 48 dalus mele ; (17% uag 48%), P < 0.05
Uwe Mellies 2014 | ghengy msliiedosiglevin | fiheildliindosaeledien CPF
neuromuscular intermittent positive Lﬁwﬁu 109+45 1Ju 202462
disorders gl pressure breathing L/min (P, 0.01)
\n3estevnelaviia (IPPB)
noninvasive
Ventilation
Sun Mi Kim 2016 | gtheng nslfiedosttlendin | nguilld manually assisted
neuromuscular manually assisted AU maximum insufflation
disorders 7igadld FUAU maximum capacity (MIC) maneuver @1
wesagmelavie insufflation capacity | CPF usdutiosndn nguilld MI-E
noninvasive (MIC) maneuver Aun1s | (155.9+53.11ay 177.2+33.9
Ventilation He3os MI-E L/min)
Marcio Luiz 2018 | gtheitlavietaomele Wivuisuraveansld | nauilld ME Siasmeiigaldls
Ferreira de waglfiedomaemelau | indomagle ME v | innnth (2.42 + 2.32 nFuuae
Camillis nannnda 24l M3l9 physical therapy | 1.35 + 1.56 N3y,

LNENDENILAYIRD airway

o

clearancelpginan

uminiaamegala

P <.001)
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Hernmsfnwimsldinsestislonsunisaeavietismelaneunindnuitngunld

wsostagle MI-E neunsneniatiemelainnis reintubation tasninguililald uay

o

WUNAWMATBINISIAR reintubation ddlugiinnsaniliauveeaduinvilvssAusendiau

9

Y

Tuidenundmuin(2) deadsliiniswseuiisulunquitleniussleliiiesme (inadequate

[
U = = %

cough strength) M13§33830N T LTWNeANY18RTINT reintubation lungueUeni

wsalaldiieananlaldinsastiglaranautasndinisaanviatienela
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unil 3

A5 UN15IVY

3.1 3UuUUN15Y (Research design)

Wun1s3duuu randomized controlled trial

SAa

3.2 52108U25798 (Research methodology)

3.2.1 Uszv1n3 (Population) wazf1a819 (Sample)

Uszynsitdmune (Target population)

Useynsidmane (Target population): gUagneuneaviedievmelaiiniunisyseiiiu

nsielanignuLes spontaneous breathing trial ladusa

Uszv1n36A29819 (Sample population)

Usensnldlumsfing (study population): fUsenauneavietiemelaiivngla

enued (SBT) ldsanlasunisinwiivedUreninuaswedUieeiysnssy

L5ang1u1anIaeNsal

3.2.2 naein1sAnaanguaeidnsialasanisiae (Inclusion criteria)

a)
b)
)

d)

e)

AUreviieny 18 U yuld
AenunFunsSnw e ientnua e Uieengsn sy L5 ameu1agnIaensal

Arenldviedievnglanunuiundy 48 43l
AUreniiusgansamnislelaeiiFn cough peak flow Hoeni 270 L/min
AUenilseiumuiansif Tnedl Richmond Agitation and Sedation Scale

(RASS) (20, 21)winfiugud anwnsadeansiegu niswdnmivsedeududadnus

3.2.3 inudin1sdaiangUigaanainnisinen (Exclusion criteria)

a)

b)

d)

rzgﬂ’mﬁﬁmwam%’ﬂuﬂa@ (pneumothorax, subcutaneous emphysema,
bronchopleural fistula)

AUaedld tracheostomy tube

I Aa o = ! =

AU TTd gy aunliae

AUreldenseduauiulafinyiin norepinephrine 1nnn 0.2 lulasn3u/

Alansu/undi
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e) fthefitlennislefuiden (hemoptysis)

f) ﬁﬂ’sﬁlﬁﬁ bullous emphysema

) Q’ﬂ’mﬁﬁmwﬁamaaﬂiumaLﬁum‘mi (gastrointestinal hemorrhage)

h) fUeiifiamznasaauiuiiaiugalails (bronchospasm)

i) Q’ﬂwﬁﬁmwmqLauuwa%a"'suuuqmﬁu’u (upper airway obstruction)

) ﬁﬂ’sﬁlmm\huﬂ’liwmau cough leak test

K feiegldsunsrindauinamadumeladiusiu Asvzuazlumin
(craniofacial surgery) waene s wiievesiesdruuy flilirindendes
(laparoscopic surgery)

0 freildmnududuresesndiaumnnnii 50 wWesidud (FIO2 > 50%)

m) flhefiufasiiimmsie

3.2.4 \nasin1saangUleaanannisfnenasyinnsfinen (withdrawal criteria)

a) ﬁﬂ?&ﬁ@ﬂﬂzﬁﬂ%ﬁhﬂ@@ (pneumothorax, subcutaneous emphysema)

b) fUeiidaadnlingg

o) Q’ﬂwﬁ%’mﬂizéﬁummﬁﬂaﬁmﬁm norepinephrine 111171 0.2 Tulasnsu/
Alansu/und

d) FUhefernisleiuden (hemoptysis)

e) gUhegilnneiionsenluniuiueImis (gastrointestinal hemorrhage)

f  FUaeinmznasaauduiiaiualals (bronchospasm)

9) Q’ﬂwﬁmazmqLﬁuma‘hdauuuqmﬁy’u (stridor/upper airway obstruction)

h) ddeinngmadumeladuvaiuasldsunis reintubation

3.3 YUIARIBE19 (Sample size determination)
T83Aaingelagans NsmMINInfieg19weuide 2 nauiiludasere

fu lneagudeyasrinludndiu iWosnuusUszrnsviauadu 2 ngu wiaznguladnisld

=~ o v oA | |
wsasasluldnsesetiele
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91Ngn3 randomized controlled trial with binary outcome

2
e ,/ﬁq(l+%)+z1_3\/plql+§;l

Ntrt = A

= P(outcome|treatment),q =1 —p,

2]
p, = P(outcome|control),q, =1 —p,

PNTNUMUITTUNTTH (2) Wud Tihe nasneaiaestiemela d8nns

reintubation Tunguilallaldiasestnels 48% lunquilldiniostasle 17 %

P, (outcome/treatment) = 0.170
P, (outcome/control) = 0.480

Ratio (control/treatment) = 1.00

g Analagldal A = 0.05 wazg1uan1TaaeU (Power of test) = 80%
Alpha () = 0.05, Z(0.975) = 1.959964

Beta ([3) = 0.20, 7(0.800) = 0.841621

Sample size: Treatments = 35, Controls = 35

Sample size by using a continuity correction: Treatments = 41, Controls = 41
Usgnsildlums@nwvintu 41 melunsiagngy

3.4 38N15190991818UATUAZNTZTUIUNNTVIANUT UL DL

va o

AdeidudiumussnnsnaudiegidlunerUaslueigsnssunasvedUienine1yns
sy Tulssneuiaguasnsal Ausiiou Tguiey 2562 9 NUATUS 2563 WIWNNEIR1ves
Lnvihmssnungtheegluvaeiu iievennusiusleseninmssinlasans wusidiiu

VeI
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[
Va v A v g

fAdetudvdnmsuarinnvedasinise quautRuaznadiafssweanisld
ostaele TunouuarsrernanililumsfnwuarUsslovinnnisdrsiunisinu fiae
wazHunulagveusssuasaltiianisinduladinulasainisieeidedalondliaeuniy
andn fhefiufiasnadnsumidearldsunmsinnlaeummdiiveddnani lneiing
Uieslaifinasenssnunlumends fireuasgunlnevousssuiadasladisiunsinuas
losunsudennadwazselouiimsfnylagaziden guvulagyeusssuasnaauaIute

ASAUNLLALNBUAIUNLLYITINNNTANY

ANSELNALAZATSIA (Observation and measurement)
fkUsdasy Ao NsiaATeIRIulavtin MI-E
fkUsmu Ao nstavievlevglaluy (reintubation)

o cs ) A A Yo i Y] v
Fudsruau fie nsshnduiithelasuseminnisnwlulsimeuiavesiiae

3.5 mslvim e fuRnldlunside (Operational definition)

1. fthefilaviotiemelasnuund a8 dalus Aefeiiiteustlunslavets
melauaylfiaiosiemelainumndi 48 Halas

2. Ineffective cough M8 mwﬁléjﬂwﬁ cough peak flow fnUnalaguls

TEAUANLTULTIAAT]

AflegsEning 270 — 360 L/min maefis mildly impaired
A1 160 - 270 L/min 11809 moderately impaired
A1 cough peak flow fitfoandn 160 L/min vineds severely impaired(3,4)

3. \n3eevaele mechanical insufflation-exsufflation AeA3estelefiliiusadiuuan
ilethe veneniauLarnTeniazinsasuduanufuauegundilasnmaiiia peak
expiratory flow (4)

4. mImelacmeniley Spontaneous breathing trial (SBT) (19) lein

4.1 Conventional T-piece method
4.2 Pressure support ventilation: PSV (PSV < 7 cmH,0)

4.3 Continuous positive pressure: CPAP (CPAP 5 cmH,0)
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5. msUsziliunsiunsmglamenuies (successful SBT) wnefisanunsamela
Fromuiadld (SBT) Wunanedieos 2 dalus Ineftheldfnmelanneuisdsd 2)
5.1 §asnsmelannnin 35 aditeundl
5.2 syausandauludentounnin 90%
5.3 $nsmsuvasilaviernusulafinfinisdsunlasainiia 20%
5.4 ﬁm’wmmfﬁﬂﬁ?aﬂm (loss of consciousness GCS<8)
6. Tousivonisldiados noninvasive ventilator (NIV) utaifiu 2 ngudisil (8)
6.1 Prophylaxis NIV vsnefisnisld NIV sfuiivda extubation Tugfteil
ﬂ’J’]ZJL?%EN@QGiamS reintubation lﬁLLﬁﬁﬂaaﬁﬁmw hypercapnia, chronic
obstructive pulmonary disease, congestive heart failure
6.2 rescue NIV vigsnsla NIV #dsn1s extubation idiefftiefifianeded
1,7
a) sammsmelainnnin 35 Ay undl
b) dsINIsAUIIIlarIoAIANAUlaARAIAALAL 20%
0 I¥AUIBNLIU SpO, UeNI1 90% wailnsusndLau
FiO, > 0.5
d) famegmeladruin respiratory distress Ingilpn PaO, < 80
mm Hg; PaCO, > 45 mmHg; pH < 7.35

7. MyduwailunisléiaTes noninvasive ventilator (NIV failure) (7) nanedi
7.1 amzvdniduamg Ny lirvuly 2 Slumddldlaeses
7.2 gtheldanunsanusanisly NIV lannelu 2 kg

7.3 gedld NIV uaiinnigaall

a) Limelavsemilangadu (respiratory or cardiac arres
b) meladruinraslasunisinemelanieaonTraumnan
c) ANU3ANTIAAAY (impaired of consciousness)

d) Talanunsanusenisld NIV s auwadlunishs NIV
e) TUTualaunzanivinliszausendauludeons (copious

secretion)
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8.nnzfigadldvietiemela (reintubation criteria)(2) fio
8.1 nmzhinglanselavgaiu (respiratory or cardiac arrest)
8.2 inmgwmelagruinudilasunisemielaniueengauna’
8.3 ﬁmwmmiﬁn@hamaﬂ (impaired of consciousness)
8.4 ldanansanumeanisly NIV wie auwaalunisld NIV
8.5 fivswanauvzindivilviszdueendauludensi (copious secretion)
8.6 finmzamusulafing (systolic blood pressure N3 90 mmHg) 1Tu
nanunnd 30 wiit Tngldneuaussionslimsimdeseddonseduay

suladin (vasopressor)

[

mssindulatuegiuunnddsnw Ineduluszeznaviovun 48 Falumasnaenviedas

mela

9. Atelectasis 1889 N5 collapse VUon lngagNUANYULATNAIUSTIENTION
199 Aasioluil (20)
9.1 Direct signs:
1n19LAROUALIUSYOY fissures
finsruiuvevasniden (Crowding of vessels)
9.2 Indirect signs:
1n138nfI9s Diaphragmatic
~ A . .
HLeDUYBY Mediastinum
Uanarununfiveesiaunau (overinflation)
a d‘ ] ! .
HnsARuRWAUIUDY Hilar
YoINTrANTLATHAFEUINTATULNTY (Approximation of the ribs)

Uaadlauituunau (Increased lung opacity)

lainuanuwealzss air bronchogram
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10. Low flow system nanefis gunsallyl oxygen Iaeiin15Ae0InN1AaINUssenIe
WNAUHNELAIY (air entrainment) 191 nasal cannula, simple face mask, partial

rebreathing mask, non-rebreathing mask (4)

11. Deoxygenation event #UN8Y SEAUDINTLAUNIALAAINLATDS wrist Ox, A1

YN 92% Wuszuziaidas 10 Jurngul

3.6 Tunaunide

1. fthoynselunedihovinuasvedthsegsnssu Mdinasinisdmdendiedn
$3LA5INTI38 (Inclusion criteria) wagliiidunausinisdndeniUieaanainnsfing
(Exclusion criteria) agld3umsussdininsnunsiinunglafeds sBT amddenande foaT
14lun1579u (Operational definition) 9 E

2. ftheirumsinmelanadnadi azléFunsuszifiu cough leak test A
AARUINTD G lagazABINIUNITUSZILU cough leak test

3. gUrgazlasun1sUsziiuAdu3ANS M3 Richmond Agitation and Sedation
Scale (RASS) mun1AHWIN IngazAsddl RASS Wiriuaug

4. vidannsun1sUsEiy SBT wag cough leak test udd HUaeazlasun1sin
Usgansnnnislelagld peak flow meters Humsviedaemela duieaglasunisaaiaune
Aoumsinuazdalifsuege 30-45° vismntuagyhmslanderosswine endotracheal
tube fuanesalA3eIIemely wazih peak flow meter 1MeafU endotracheal tube N3
Sofftheaglasumdsimeladiananmudelilossnusafud ianisiaimun 3 afauas
tuiindnansiildlnesinAngeanuazianesn §idhsnidedeiiiefilan cough peak flow

o811 270 L/min
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sUN M7 1 uansgunsalin cough peak flow

5. szuIUMsTeRIBuEENINGUIAeuBNATUn15TY
5.1 ftheuazunulnerousis alssumedueiinfuifinafunmsidelaaziden

UsrasiueINTIte sEzAveINsIde 351533 FBnslHiaTeste
1o Swauefilumanedondisiiu Usdlenifiarldsy suiuanefionafiniuainnis
e euteasduaniunulagveusssnaudile wasliiadndulalaedase

5.2 funulagvousisuasuulumisdeuansannsusoudnsiunsivy

5.3 ffthoamnluvildeuansanudusonidisiunsidodlodtasannsavild

5.4 flhefiBugeniirsiumsideasgnuisesniuaeingulaisgusneisnsduuuy
nauegasvun 4 A (Block of four) lnangu A Lfﬂuﬂfjuﬁlﬁ% standard treatment (control

group) Ngu B LﬁUﬂdmﬁlﬂ%m’%aw}wla mechanical insufflation-exsufflation (MI-E) nau

wagndnenviotiwgla (M-E group)
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\-

Cough assist

(MI-E group)

Plan extubated Blocked
CPF < 270 LPM randomization

= 7

Control group

lﬂl U 1 ! 1 1 U v
JUNM7 2 Wa@nan15In cough peak flow feunaavistiemelauaznisuungusae

6. mimaauwgﬂﬁﬁuimm 0-48 il nasngUienenieyiemela
7. fhennseazgnifufinnanmsiinneladie 35 SBT S1waunds Anufivesnsgauaume
(suction) feunT1snenvietiemely Usinaeinseduaudulain Usuauasyiinues
sedative drugfildiounisaenvietemela
8. Ngu A standard treatment (control group) Ma1nE1UNTUSELN SBT cough leak
test uazdnA1 cough peak flow uad gUagaglasunisnenaviatienela (extubation
protocol MuMAKEIN F) aatufindn CFP szaziain1syi SBT Usinawaranuiives
duvziougenietiselauaslisu standard therapy feid
8.1 low flow oxygen therapy T#ilszAu SpO, >92%
8.2 Noninvasive ventilator (NIV) Tusiefifidieusd ftaoaglésunisussdiunmnudes
’J"ﬁ]'ﬂagﬂuﬂfjmﬁﬁaﬂ%’ prophylaxis NIV %84 extubaition #50li auAIle3LT
UM lun5338 (Operational definition 4o F1) mnegluinasigiasazldiums

a

Td NIV wdsneaviegigglaviui dnlusinnudss aglasunisla low flow oxygen

Y

8900 T8NYLa

(2
1

8.3 Qﬂaaﬁﬁ%@m‘ﬂumﬂ%’ Noninvasive mechanical ventilation (NIV) Tt1nn

Full face mask U5Use#U PEEP wag inspiratory pressure support Wie o tidal
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volume 6-8 cc/kg U84 ideal body weight LazszAUDDNTLAU SPO, UINNINTD
WU 92%
8.4 guegneviaanay (bronchodilator) 81UfF1ug (antibiotic) wipe1dunfidniu
MIUNTINYIVBILINNELII1Ye9ld U899 respiratory chest physiotherapy a1
ANUTILY oL 1va9ld
8.5 Routine postextubation nursing care
9. {thwaglifunsinpuan cough peak flow 71 24 wag 48 lumdsneavietiomela
Ingld peak flow meters Favinlvidisuegs 60°-90° I;:iﬂa&J%lé’%ﬁ'lé'ﬂﬁmﬂaLsﬁﬁﬂqmmm
selioendind vhnstavomn 3 adatuiinurnde
10. ngu B (MI-E group) Lﬂuﬂﬁjmﬁléﬂ%’m%wwla Tngldip3as Cough Assist (Philips
Respironics AMUAIANLIN) NaI91NNIUNITUSZIIU SBT cough leak test aginAn cough
peak flow w1 {Ueiifidn CPF Wosndn 270 L/min axldsunsldinsestasle Aeunaymds
nonvietiengla IWEJrzzll“fb'EJR]SVLG?T%Uﬂ’liLL%ﬂﬁﬁﬁ]%ﬁﬂ’ﬁisgm‘%aﬂ‘d’J81@
10.1 Mmskiedesiglovsldnieunenrierasmela Tngldia3os MIE w1y
endotracheal tube wandannaanrietiemelaldiadeaumtiins face mask

[

nsldinIestieloagldviaonun 5 ASe aagun 3 fall

Omin 30 mins 24 hours 48 hours

Standard post extubation care

=

Extubation

sUn 7 3 wansdunaunsvinidelundunlasunisldinsesdasle (MI-E group)
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a) UWSNUBINITIY (0-24 k)

vy
v

- A5an 1 Teneunenviedigmela
- afsdl 2 Mwdsnenvieraemela 30 Wil
- afafl ldmdsnenvietiomels nelu 24 Falus Tneldnouams
dwideuiutiunan fnenvieraemela
b) Yufidewweansids (24-48 Fluq)
_ a4 wazadsit 5 agldneus ez
o msldedesiele 9514 MI-E mode Wenfuisiauuasndnonyie
fremela (mode Wenfunaonnsing) Tnsusasfidldarld 2 ads
adiay 5 Y
d) MI-E mode #1un1ARuIn 98 C
- mﬂ%’m‘%m MI-E advanced mode
_ Ualnuademela 3 afaneunistiele dausedu 15 cmH,0
- wsssumela (insufflation) T1ldl vital capacity 2L
- wserumelasen (exsufflation) Tile CPF 360 LPM
- pamglainenismglasen 2 Ae 3 W9
- é\zﬁmmﬁLLazmsé’u frequency 15 Hz amplitude 5 cmH,0O
- §U8agleisu postextubation standard therapy 913 control
group

- Wemsfnwasu 48 Wilas fUiearhildldiaTes MI-E se

ad v

1. flhesaeanguarldfunisfianuseduoondaude s
11.1 1972 arterial blood gas (ABG) 7 24 uaz 48 3lus wdnenvietse
mela
11.2 14 WristOx, monitor detiies 24 42lua Ingaztuiingn PaO,, PaCO,,
oH wazsetting FIO, 7iléa1nieios NIV 13 low flow O, filasuluuawiu
Tuiinsuundiveanisiin deoxysenation fildanns monitor

WristOx, nnelu 24 Falaanasnaniasigmela
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JUNNT 4 UARUATBIINTEAUBDNTLAU WristOx,

12. viansneavietaemela fliefissosnguagldsumsdunaeins mnidevsdvesnisld
NIV vi3eiifousdvasnisldviediemela (reintubation criteria) 40 F2 uaz H audfienads
UFUR7 14lun153%s fuasasldsunssaulnenisld NIV #3e endotracheal tube
UIAIFIY

13. nasnsaenviediemela furensaesnguaslasunisdunanismels mnianlg stridor

[
1A

%389 upper airway obstruction w’%amﬂﬁ%am%?ius]mm withdrawal criteria (11.4) QJ‘I'J?EJ
QnaeneanINNsAnykarlasunIssnwmuunsgu

14, Yudinian msflvnglade 35 SBT $1uaunss anudvesmagauame (suction) way
U3l lauvznsunisaenviedleniela Ysunaeinseauanusuladin Usunauazyiinues
sedative drugm“i’fﬁ’lmuﬂ’lﬂﬁfﬁj noninvasive ventilator #39n154AA reintubation N15LAA
adverse events 19U barotrauma aslumsdufindeya (A1AEWIN)

15. fneazldsunsvih X-ray nmSsansasen Wewuindanzeendiuludens viieding

Wasuwlasmunnmg idveeliiuanals

3.7 n13359usUtaya (Data collection)
1. iusiunindeyagUienunsunissnwiedtheninuasvedUisengsnssu lsme1una

Paensel Aiaudusenlun1sdnTinide

! LY LY

2. Jri1suidennauazlasudeyalun1sisinide wavaelugeunsinide newdisw

Y

ANSANWNINY
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3. nsgvuMTveANLBuseN N MaTAsowFuAiuNTIdY fhouasfunilaevey
ssanarldusosuneturaunsAuiunside Bnsuardunounisliiadosele aruides
uazUsgloniilasu meudoasduaudile uaslinandadulalasdasy funulneveusssuas
unlinruBusesludowiu ieftisdaruannsalimuiuseuldfefioddug
fUhsasaienan s LB NdIY

4. foyaiiion1539s leiun APACHE Il score Tuufivhnnsinu dyanadn arwdusves

29n%L3U (Oxygen saturation)

N

o

5. fIdesuTindeyana o iannnyssilsudtisuasdeyanlannmsinasenglae uaz

Ly

YU

>

¥ 1 <

ndayari1a qasuuluuiiudeya (case record form aunanuan) lngluns@nuiiag

Y

=) ¢

v Y

Lifinssyude wwana wedilsamervia visedeyaln 9 Aaunsassydadgtaele

6. {irwalifunsfeiuieiinafuinguszasdvesnsise stesnanwesnisinide F5ms
8

7. Usrlemiteziinty sauvesunseiienaintuainnsise wasumednwetsaziden

8. foyaiiugiu éun eng e dafinanie TsaUszaid Active disease Toustlumslasie

Premela szeznatlunisldviesiemala cough peak flow neunsavietismela n1slasu

sedative drug lnanysideugtae

3.8 nsasudaya
1. Joyaiugnu
v a & = 1%
1.1 Jeyadanaunmuanaiu aruduaziegay
1.2 Toyauanuduradeuavdiudonuunigiu (mean and standard
deviation) #39ANA9 (median)
1.3 deyalUSeuiigunan1sAnwseninaangy 1ag3s Mann-Whitney U %38
independent t-test

1.4 Wiguimgudeyaidelsunaniiuniinseilagls Independent sample T test

1.5 Yayadnuaunanisfinwiuieuiieulagld Chi-square %30 Fisher’s exact test

1%
U £ [ v

o ! o L QQdI a o ¥
- MUAUARITEAUUYFIAYNINEOAN a=0.05 ﬂ?i’JLﬂi’]%M?J@ﬂJﬂﬁVNMMWVHI@EJS[,“U

TUswNSU SPSS version 22.0
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AdeviegUisluengsnssuwazvedtievtnetysnssululsmeuiagmansel

va v

4N1N1YIALNEY AIAFDUTUIEU W.A. 2562 JUALADUNNNNUS W.A. 2563 ITelasunds

119£0AVIBYIYINYLINIVUA 61 18 NIULTNUNLALDULDULUITIUNNTANYITIUIUNINAUA

49 578 AegUN NN 5

‘ﬁlﬂ

Hhengidelasunduagniounaavietismela 61 s1eviavun 61 e

12 sreldldnaeinis@ne

RASS score laiwinriugue 8 e

v ¢ =
LUILNUNNITANYI 49 518

#in1g pneumothorax 2 18

1 bullous emphysema 2 578

J

nauitlalfinsesiele
MI-E group

26 918

J

nEUAIUAN
Control group

23 918

JUAMA 5 Lansdugtieiid1unsidy
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4.1 %’a;&aﬁugm%aﬂﬁﬁﬂi'waﬁﬂ (Baseline characteristics)
dnwauriugiuvasidnsnide
fureimfeaznonvietiemelauaziiusdlelsifismefidnsrumsanuniidiuou 49
v ey 22 Au wand 27 au wdadunguaiuny 23 Aukazngy MI-E 9119u 26
A Inefiameuagviddluisassngalaisnetuy orgedsvesiihefidisalundy MIE
WU 65.81 = 17.65 T ua 57.65 + 19.15 T lunguenuau @1 BMI uaglsausdndvasita
aoangulaiunnineiu Inelsauszsiivesluisananduite anudiladings iwwmuuasise
@ APACHE Il score Tuduiivinis@inwwindu 10.96 = 4.99 Tungs MI-E wag 11.83 + 7.99
lunquealuau A1 cough peak flow nauneavietimelawintu 69.23 + 20.38 L/min Tu
A MI-E wag 92.17 = 42.64 L/min Tunguaiuas Sruauiuiilavieromelalungy MI-E
Wiy 535 + 2.97 Yulag 5.48 + 3.16 Wlungumuaudsliunniaiu ssezarimelaies
(SBT) Tungu M-E Tesninlunaumuns Inewiiu 4.62+1.65 uay 5.74+2.22 d2la
MU (p=0.049) ilegUimnanamznuigiiednlnglunguauauiiviinaaumeden
Fodnu 1 aesomIpaLauvEninss waelivTinuaunsdosnindedioutungu MI-E
(12578 46.2% lungal MI-E waw 21 598 91.3% lunguaruay ; P=0.001) uanaintiwuiily
nauAuANilfiae 2 5167lien vasopressor wag 1 eilld sedative drug Turisaeavioras

mela Wngldnwunmsldendsnanilungy MI-E Yeayaiugiuduuandlunisen 2
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Variables MI-E (n=26) Control (n=23) p-value
Sex
Male, n (%) 12 (46.2%) 10 (43.5%) 1
Female, n (%) 14 (53.8%) 13 (56.5%) 1

Age (year) 65.81 + 17.65 57.65 + 19.15 0.128
BMI (kg/mz) 22.13 + 3.67 21.9 + 3.49 0.829
Underlying disease, n(%)

HT 15 (57.7%) 8 (34.8%) 0.154

DM 11 (42.3%) 5(21.7%) 0.143

cirrhosis 7 (26.9%) 2 (8.7%) 0.145

CKD 4 (15.4%) 4 (17.4%) 1

heart disease 7 (26.9%) 4 (17.4%) 0.506

COPD 4 (15.4%) 1 (4.3%) 0.353

bronchiectasis 1 (3.8%) 0 (0%) 1

CVA 1(3.8%) 1 (4.3%) 1

other 6 (23.1%) 10 (43.5%) 0.222
Vasopressor 0 (0%) 2 (8.7%) 0.215
Sedative 0 (0%) 1 (4.3%) 0.469
APACHE Il score 10.96 + 4.99 11.83 + 7.99 0.648
Cough peak flow (LPM) 69.23 + 20.38 92.17 + 42.64 0.018
Duration MV (day) 535+ 297 5.48 + 3.16 0.881
SBT duration (hours) 4.62 + 1.65 574 +2.22 0.049
Frequency suction

findmn 1 hour 0 (0%) 0 (0%) N/A

9N 1 hour 0 (0%) 1 (4.3%) 0.469

9N 2 hours 15 (57.7%) 8 (34.8%) 0.154

1NN 2 hours 11 (42.3%) 14.(60.9%) 0.256
Amount of secretion, n (%)

1 suctioning 12 (46.2%) 21(91.3%) 0.001

2 suctionigs 11 (42.3%) 2(8.7%) 0.010

3 suctionigs 3 (11.5%) 0 (0%) 0.237

BMI; body mass index, kg/mz; kilograms per square meters, HT; hypertension, DM; diabetes mellitus, COPD;

chronic obstructive pulmonary disease, CKD; chronic kidney disease, CVA; cerebrovascular accident, CHF;

congestive heart failure, MV; mechanical ventilation, SBT; spontaneous breathing trial, APACHE; Acute Physiology

And Chronic Health Evaluation
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amnransiianzmelasumalayldietiemelannuldveslunsaesngulaun a1z

JaniaLae (pneumonia) kazn1IEANUAULATIRAIAINNTIAALTD (septic shock) a@wvindus

AILEAILUAITIN 3

M50 3 hAAgEUAE1ee) vaanTstavietieniela

Cause MI-E (n=26) Control (n=23) p-value
CHF 1(3.8%) 4 (17.4%) 0.173
Pneumonia 15 (57.7%) 11 (47.8%) 0.572
Septic shock 4 (15.4%) 4 (17.4%) 1
Metabolic acidosis 0 (0%) 1 (4.3%) 0.469
Asthmatic attack 1 (3.8%) 0 (0%) 1
AECOPD 2 (7.7%) 2 (8.7%) 1
other 3 (11.5%) 1(4.3%) 0.612

CHF; congestive heart failure, AECOPD; acute exacerbation of chronic obstructive pulmonary

disease

4.2 namsAneIANIngUsTaeA

1.5 ldviadreunielagn

AUaeviavun 49 srefdnsannsfine ffUae 2 518 Aadu 7.7 Wesidud Milasunis

lavietemelag Meaosedudiaslungu MIE waslinugUagldsunslaviedieelath

lunqueduau tnednanislaetiomelagilunisassngulaunnsieiu (p-value = 0.492) 9

MN5799 4

a o Y A v 1 | %’ ! !
M5 4 wansuudUieilasunistaveriemelagiluusiasngy

Outcome MI-E group Control group p-value
N =26 N =23
Reintubation, n (%) 2 (7.7%) 0 (0%) 0.492

awnvasmsidviediemeladnlugilieseusniinainniig volume overload uay

Tusnenasainann1Ie vocal cord edema
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2.530uUu5419 (cough peak flow)

msUszidiuusslaglden CPF WoRianunisinani 24 uag 48 dlumdsaenvioras
melawuiwisaesnguiien CPF snnfudlofisududeunenietismela FauanapugUn
6 wonaninuinlungy MIE fifn CPF ounenvietnemelauasd 24 $2lus deuniilungy
AuAY (Meunaaviediemelaminiu 69.23 = 20.38 L/min lungu MI-E uag 92.17 + 42.64
L/min Tunguauny, p= 0.018 1 24 Haluawiifiu 79.6 + 31.16 L/min Tungy MI-E way
111.74 + 58.59 L/min Tunguaiuay, p= 0.025) uazdl 48 daluswuin A CPF vasvisans
naudeldunnsariu (85.6 + 38.95 L/min Tungu MI-E 112.17 + 61.64 L/min Tungy
AIUAN p=0.078)

logAmuuannsvesAady CPF 71 24 wag 48 $aluaudmudn nau MIE 4
wunltuwasan CPF ifsnnntuileiieufiunguaunag (8.24 + 17.41 L/min Tungy MI-E uay

0 +44.85 L/min Iuﬂ&jmw@u, p-value 0.483) Fam3197t 5

JUNMT 6 uansAnaieuas cough peak flow nauneavietieyela (baseline) 24 il

WAy 48 9lu9

120 |CPF (L/min) 111.74+58.59112.17+61.64

100 92.17+42.6
85.6+38.95
79.6+31.16

80 69.23 +20.3

60
40

20

Baseline 24 hrs 48 hrs Baseline 24 hrs 48 hrs
MI-E control
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A15199 5 LARIARRYLAZAIANNLANAINUBY cough peak flow 71 24 lay 48 Tl

Outcomes MI-E (n=26) Control (n=23) p-value
CPF at 24 hrs (L/min) 79.6 £ 31.16 111.74 + 58.59 0.025
CPF at 48 hrs (L/min) 85.6 + 38.95 112.17 £ 61.64 0.078
CPF difference (L/min) 8.24 + 17.41 0 +44.85 0.483

3.52AURanTLau (P/F ratio)

AN5INTEAUBNTLAUUSIUIINAN P/F ratio WUINT 24 way 48 F1lusAaae P/F

ratio YasitaRInguilAliuana1eiu lned 24 FaluaiAnineiniu 265+83.33 lungu MI-E

uay 278.78+67.51 Tunduenuaa (p= 0.531) Unwil 7 71 48 Haluawinifu 286.96+49.69

Tungu MI-E uay 280.59+50.93 Tundueiugy (p= 0.663) sUnwil 8

\lagi 24 uaz 48 Faluam P/F ratio veaisdeInguiluwiliiiiuannuguami 9

wazillelUSy Ui UAIANLANGNIYBY P/F ratio 1 24 ua 48 Tiluswudnlungu MI-E &

wnlthfivesdn P/F ratio Winanngundtlungueuas (21.36:65.75 lungu MI-E uay

2.07+51.7 lunguenua p= 0.267) JUn1w# 10

SUN A 7 uansAafeues P/F ratio 71 24 43lua

300
250
200
150
100

50

P/F ratio 24 hrs

265+83.33

p=0.531

MI-E

M control




JUNMAN 8 uansALafeues P/F ratio 71 48 3lua

P/F ratio 48 hrs

350
300 286.96+49.69 280.59+50.93
250 -
200 -
150 - R
100 . B

o | B

. B

MI-E control
sUn Wil 9 uansAnade P/F ratio Wisuidiey 1 24 way 48 3l
P/F ratio at 24 and 48 hrs

350 286.96+49.69 280.59+50.93
300 265:83.3 278.7867.51

250

200

150

100

50

0
MI-E control

JUAMA 10 UARIANAINLANGNUBY P/F ratio 11 24 way 48 Talug

25

P/F ratio difference

20 A

15 -

10 -

21.36+65.75

p=0.267

2.07£51.7

MI-E control

35
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4.9UAU8990NTLIU

%ﬁmmaaﬂ?muﬁé’ﬂaalé’%UMé’ﬂaami’astsﬂa laun oxygen cannula , face mask
wag noninvasive ventilator (NIV) gU3engu MI-E lasuean@iauyin simple face mask
1niian (50%) sesaadu cannula (34.6%) uaz NIV (11.5%) muddu drmlunguaiuny
fuaeldsusendiauniin cannula 11ndign(d3.5%) sesasnidu simple face mask (34.8%)
waz NIV (21.7%) lneviaveteandiaudifiheiiaesnauldsuliuansiudsdoyauandy
51971 6

dlegnauruasilld NIV sisvun 3 selungu MI-E ua 5 :1elunguaiunu wudimn
5678 NIV iWunsliuuu prophylaxis NIV stasmia Taiwunsld rescue NIV ’Lu;liﬂwﬁy’aam

nau wenntdunuilyUle 1 9glungu MIE inn1sauwaivaensty NIV (NIV failure)

waglasunislaviediemelaglaedianmeainn1ie volume overload

A5 6 wansliaveseandauiigUislasurdinenriayiemela

Type of oxygen MI-E (n=26) Control (n=23) p-value
cannula 9 (34.6%) 10 (43.5%) 0.569
simple face mask 13 (50%) 8 (34.8%) 0.388
NIV 3(11.5%) 5(21.7%) 0.488
NIV use

Prophylaxis 3(11.5%) 5(21.7%) 0.448

Rescue 0 (0%) 0 (0%) N/A
NIV failure 1(3.8%) 0 (0%) 1

5.91n15kiNUszasd

5.1 Adverse event

lanun1siin adverse event #1499 LU hemodynamic instability n154in
Barotrauma n54in Hemoptysis 13ennslaifiauszasAdue maqﬂﬂaaﬁg@aamf‘jﬂuszij

ANSANW
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5.2 Deoxygenation event

Wun13LAin deoxygenation event 1 s1elungu MI-E FadudUaeilasunisld

prophylaxis NIV 1Aa NIV failure Lagtia reintubation A1uN

5.3 Atelectasis event

ldwunsiiin atelectasis event lugUlensaeingy

asunsiineInslafielseasdnngs Mun1sIeuansi 7

A9 7 UARINSIAR adverse event atelectasis event waz deoxygenation Iur;:iﬂ’mﬁﬂ

GRNGGH

Outcomes MI-E (n=26) Control (n=23) p-value
Adverse event 0 (0%) 0 (0%) N/A
Atelectasis event 0 (0%) 0 (0%) N/A
Deoxygenation event 1 (3.8%) 0 (0%) 1

a3UNanIsANYIU89 secondary outcomes M1UANT199 8

M3199 8 LaRIN1ITATUNANIIANYIYY secondary outcomes

Outcomes

NANISANE

CPF difference
(L/min)

& MI-E fwsslewiiuduannndings control

(8.24 + 17.41uaz 0 + 44.85, p=0.483)

P/F ratio

nay MI-E IAnfiuduninniings control

(21.36+65.75 way 2.07+51.7, p= 0.267)

Type of oxygen

N34 oxygen cannula, simple face mask wag NIV

aaaenguliunneaniu

NIV failure 1 slungu MI-E (p=1)
Adverse event Tinuluisaesngy
Atelectasis event Tinuluisaesngy

Deoxygenation event

1 59lungu MI-E (p-value=1)
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5.1 aAusuNa

nsenwidunsAnuusnivinauiieAnswavesnsldirsesdielevin MI-E Ty
fefinaununeaietismelawssiiusslelifivswadanslavetiomeladh (reintubation)
Jemnelunan 48 Salumdneavietiomels wuiisnsnsiianislaiediemelasnly
fhefsaosnguiialiunnsnatuy wudnditan 2 sefianslateriemelasilungy MI-E
Iﬂaﬁmmm’mm’;z volume overload Tuseusn wagsinann vocal cord edema Imwﬁ

a4 faldlodunautannnisitesestgle

Wewseuiisudnsinistanetigmealaginunisaneineuntinives Goncalves way
Aniz(2) Tul 2012 Mm99 8 wudimsAinwivesyideidnsinislavietiemelatnioy
NIINNSANIRINAINIA tAeNT1SAN®IUBY Goncalves Honsinistanavsigmelagyiniy

17% Tungu MI-E wazds8% lungumivay Fe8nsinisianistavietiemelagnlunisfing

il Y Y
o aAa v ' H

vouIfeifidosninfinnliondmaliliiuainnuuansnmeeda visdenainain
nsAnwveeITein1sld NIV prophylaxis nasneaviatismelaniuinaeiuinsgiunimug
Ko ! P Y Ao v ' v
UDNINNULINUIINITAN®YIVDY Gongalves LLazﬂmqumeﬁj NIV rescue ABUVINUIN
(40% Tunay MI-E wag 50% Tunauaiuau) daldnunisly NIV rescue luns@nwivesyide
1019l MNININANUUANFNVBITEAUAINTUTIVBLSATITRENTNIBARINAT APACHE

YR ' | v | a P ' | ' =
score Twiuineaviatiemelanasivaoinguiissesanadslunsldviediemelaliviufe

Uszaned 55U
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Variables

Our study

(N=49)

Gongalves et al. (2012)

(N=75)

Eligible criteria

Pre/postextubation period
(48 hours) with impaired cough

strength

Pre/postextubation period

(48 hours)

Severity of illness

APACHE I score on study date

10.96 in MI-E VS 11.83 in control

SAPS Il on the entry of study
45 in MI-E group VS 47 in

control

Reintubation rate in

control / MI-E group

0% / 7.7%

48% / 17%

Prophylaxis NIV

11.5% in MI-E VS 21.7% in control

No data

Rescue NIV

0% in MI-E VS 0% in control

40% in MI-E VS 50% in control

APACHE II; Acute Physiology And Chronic Health Evaluation I, SAPS II; Simplified Acute Physiology Score

1NNy

1 CPF 90{thoenadunanion1s39enandfeaInn1sAnwves Smina UayAne(22)

uwag Smailes uazan (14) Anwlunguddieivzneavietiomela wuddieni CPF Aau

naavieteelatesniImIewiiu 60 L/min dlaniafinns reintubation launnInngui

a0

{11 CPF 11nnd1 60 LPM WalUSeuiiguiunisinwvesidenuingUiginidnsiunsided

P

[

A1 CPF 1nnndn Aeivinfu 69.23 + 20.38 L/min Tungy MI-E wag 92.17 + 42.64 L/min 3

mf\]Lﬂuwa’[,ﬁﬁa?mauﬂﬂwﬁﬁmms reintubation 4e8NINANNNITL

ludiuvesnasionsile anmsfnwnuiddlenlasunisldasesiiele MIE &

WWALTYeAT CPF LRUNINAULINNIINGUAIUAL L8R baseline characterisitic WU

Avaelungy MI-E fidn CPF dosnitlungunivaueddanayiliAinuuanm1ees CPF e
Tnes MIE giluwnliuiaziiuduninnitlunguenuny ag13lsiniuen baseline CPF #ild

< Ay v o . . v gj 1 1%
\JuAn91lia1nnisvin randomization JUaevi9a@INguwa?
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dHosnmsnuiidumsfnuusniivilunguitasnenvietiemelafifusdlel
dewe FaFouifeuiunisinundeunthiivinlugtaongy NMD lalldldedestaemels
AUAISI9T 9 NMsFNYIves M.Chatwin wazmnz(7) Jung hazAn(23) wuinnsldeesae
lovila MI-E anansaifindr CPF lugfthelseensiifoddny egndlsiniud CPF filsann
msfnwdiuualtufindudl 24 uay 48 Hlumdnenvietiemeladuniienadumaians

WwesUlenianuduasiuniosasasnsai liaunuy

A1397 10 LaAINISIUSBUTIBUAUNISANEIUDY M.Chatwin Wag Jung

Our study M. Chatwin et al. Ji Ho Jung et al.

Variables N=49 (2003) N=22 (2018) N=27

Eligible criteria

Patients with NMD patients NMD patients with

ineffective cough and without ventilator pneumonia

plan for extubation support without ventilator

support

CPF baseline

69.23 + 20.38 L/min

169+90 L/min

92.6+11.0 L/min

CPF after

procedure

85.6 + 38.95 L/min

235+111 L/min

100.4+11.0 L/min

NMD; neuromuscular disease

TudrunsuanildeumailoidssuisuiunisAneaed S. Arjoni wagAuz(20) AN

15199110 NvinsAinuinisidinsesyaglelundudUaelunerUiesndn ICU wuiinasld

LY a

w3nsgloaunsaliuseAveandaun 5 uindinsldinieslaeinaine arterial oxygen

Va v A

saturation Isfegnsiiivdndiy Fsnsfnwwesgiseiiuulisllumadentu sensiadn
P/F ratio Tuta 48 HalusduTdufndulunduilldldiedostnelomnnnitlunguaiuauuas
AATULANANSTBSP/F ratio 71 24 uae 48 FalusRTuwTdufndumnnilunguld MI-E
ety Taglinunmeunsndeulusisaonisfinu eagndlsfinuonafmuaszesnaly
51972 ABG ndanisluiaies MI-E Tinfunnsievieifiunmstufinnaiianevdldindes

Wi lvinan 1sAnNwIkLUgILINTY
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Variables Our study S. Arjoni et al. (2016)
N=49 N=50
Eligible criteria Ineffective cough ICU
Plan for extubation No history of lung disease
Measuring oxygen level P/F ratio Oxygen Saturation in arterial
blood
Oxygen level 263.91 + 88.45 to 97.60+2.52 to 99.47+2.5
(Meant SD ) 28391 + 51.57
Time for measurement 48 hours 5 minutes
(after the procedure)

5.2 #3UNan133Y

N5 bAI 918 lanasnanviatienglaliaiuisaesiunsiia reintubation WHa1a
yiliseAuaanTaukashsdbarudulalugig 48 Plusasnanviatiemelalaglivinliing

ANTUNINGDUY

5.3 UDLAUDLUY

o

9991715 AN TFaiUs NS Tes NI wI i waziinisiie reintubation

'
¥

To8nIN1SANEINUNLNLN1989luN1TARIUIUUSLEINS(2) YinlmTiunan IsAN YA AL

wansnsvesivaeangulidneu enafesseliimsfinuiisaugidisiuasy egalsinig

Y
NNTAI Interim Analysis IngldtoyanlaluvmginuinfielduiugUlisasuniui
Al Iazian p-value = 0.078 ¥09N19LAA reintubation Feluunnmeiy fatudmsu
nsAnwlueuiAnmITanA CPF vasnasiidnsiunsisedutiesnin 60 L/min ielliiuna

v
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A #sa9¥38le Philips Respironics Cough Assist E70 Tdn1sduaaudgs (high
frequency oscillatory vibrations) Tun1saneussnuuIndlremelauas
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B. NIFIAIRAINUDUATO

Cough-trak WHunsderily auto mode il Uae trigger lalutas pause phase
wdpsineussdutaemeladh Wiely synchronize siomsmelavesitaeaniy
Inhale Pressure / Exhale Pressure @?ﬂmagﬂuﬁm 0 8§ 70 uag 0 81§ -70 cmH20
Inhale Time/ Exhale Time &gﬂﬁﬂaqiu?i?ﬂ 0 819 5 i

Pause Time éfwﬁagﬂuﬁ&w 0 89 5 ¥l

Oscillation iumsldussdiulaess Frequency way Amplitude itesity
mobilization IWiaumzgniueanuildfie

) Frequency agluyas 1-20 Hz

i) Amplitude aglugas 1-10 cmH20

cm H20
&0

10em H20

10 —

4] 1 3 4 5 6 7
seconds’

JUAMA 12 Uanaiieeg19n13A9A1 amplitude wae frequency
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C.

An5797 12 Nsis mode 1Aestaele Philips Respironics CoughAssist E70

Mode: Advanced Auto

Cough trak On

Pre-therapy breaths 3 Breaths
Pre-therapy pressure +15 cmH,O
Pre-therapy flow Medium

Pre-therapy time 1 Second
Pre-therapy pause 0 Second
Number of coughs 5

Inhale pressure Increase pressure to VC 2L cmH,O
Inhale flow Medium

Inhale time 2 Second
Pause time 0 Second
Exhale pressure Decrease pressure to PCF 360 cmH,O
Exhale time 3 Second
Oscillation Both inhale and exhale Phase
Frequency 10 Hz
Amplitude 5 cmH,0




D.

M3591 13 Nsastiufindeyanieg

a9

SBT duration before extubation

minutes / hours

ANDYRINTPALANVZNBY extubation

U snnndmn 1 dalas
O annndwn 2 alus
U w0 2 dalus

U wesndmn 2 dalus

Number of suction per session USuaauvy @
(evaluate at the last time before
extubation)
Oxygen level post extubation SpO, =
%iin oxygen AlF3U Cannula=__ LPM
Mask with back = LPM

NIV Lyes duration hrs.  No

Desaturation event 3711115 monitor

Number of desaturation event

wristOx, Cves :_ﬂ%xd o
ABG At 24 hr.
PaO, = PCO,=  pH=
At 48 hr.
PaO,=  PCO,=  pH=
Cough peak flow nou extubation = LPM
a4 extubation
24 hr. = 48 hr. = LPM
LPM
Reintubation U No O Yes
1.respiratory or cardiac arrest
Reasons for reintubation 2.respiratory distress despite full supportive
treatment
3.impaired consciousness
d.intolerance to NIV or NIV failure
5.copious secretions
6. hemodynamic instability
Adverse events
Hemodynamic instability during MI-E or U no
manual inflation U ves , minimum  BP mmHg
minimum HR /minute
maximum  HR /minute

Barotrauma

Other, specify v

U no
0 ves, SPECHY e
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MI-E Group

Control Group

Age (years)

Sex (M/F)

comorbid

APACHE

Duration of MV

Cough peak flow (LPM)

Vasopressor drug
(n)
(mcg/kg/min)

Sedative drug

Reason for MV (n)

COPD exacerbation

CHF

Pneumonia

Sepsis

Cardiac arrest

50
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F. Tupaunisnaavietienela (Extubation protocal)

el

NPO oe1stios 4 dalu
anaamvgluvishismelanariudesnlvvunnsuneaviedienela
ngelviagluvinis

nanvietiemela

1% oxygen therapy lfisgdiu SpO, 292%

NPO #9 8819108 4 F213g

G. TunaUN1TYIN cough leak test

(%
Y

mm‘%'awhw’laiﬁ]lﬂu assist volume control mode

i tidal volume 10-12 mlL/kg

AALENUE UL oropharynx

Deflate cuff 210 endotracheal tube

FunpAtnsiasunUasmes tidal volume vosmsmeladuazeanudavads
v 6 soumsmela

nsHun13Y cough leak teat Ae ldArnasiUdsunlas tidal volume #iynn

1gn 3 AT9 WINNd1 110 cc
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#5799 15 Richmond Agitation and Sedation Scale (RASS)

AZLUU ROt ABEUNY

"y Y oa < [y ' v A
+4 wod sog danugunss udunseseynainsluviui
+3 N3IUNTEINY AaYiD 150 APAIUAIN°) 112577

1N

= 44' | = ] S v & |
+2 nszaunsey | Inmswdeulwiegitlifidminetesnss duesesiemela
+1 wnlila nsvdunszdne wednn Inisdeulmnliinaduguusy
0 AUaYaIy
-1 4298y Uanauseidesson uanuldduiuazauniliun > 103ud
-2 AU Ugnaulugaedus uazaualiasenls < 10 3und
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