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NEBULIZER : HOW TO USE IT EFFECTIVELY

IN CLINICAL PRACTICE

msuimstnasevasaaxlugiielse asthma #
aglun1at exacerbation ¥ld 8935ndng As
1. M3WiNWNIUNY metered dose inhaler SanUN5 1S
spacer 2. MIWUALOBIHIHIUNIGLASEY nebulizer
foudiie 2 A3finannisvheuiivandieiu uaAd
anilse shppenstiifianissnsmioudu Aenis
weneavih eseevasaandi ‘UsaludSuiumin
WOIU ﬂuﬂiﬂaanqm§§nﬁﬁaﬁﬂﬂi bronchospasm 157
i aviddululd wanssnenlundzesmsanszey
nmﬁayjﬁﬁaoqmﬁu MY ¥R 289 peak expiratory
flow uay FEV1 fiRBunaeainuivisenne ssuuu

Taisinaru’ wisawsin1slenaiia metered dose inhaler

1l v a

M9 spacer WEThednfim&sduiinegiiviesand
Ui wazwadredssoosslunisinliie tachy-
cardia fifouninguitandliemig nebulizer'
N13U3"1581 bronchodilator 1aelHiA3a9 nebulizer
AnflonldiumluTunissnsiiend  asthma
exacerbation ﬁﬁmqmﬁu

Nebulizer fil#iuluilagiiu qunisianglu
1J321nn gas-powered jet nebulizer DIFBATNANMUY
nIwanazeaen Wsawteldidu 3 wiladedu léud
1. Constant-output nebulizer 2. Breath-enhanced
nebulizer 3. Dosimetric nebulizer® Lﬂ%ia\‘l“liﬁﬂ
constant-output nebulizer WA aerosol ARDALIAN
wluzaemelad wmelassn sunienusiindumela
(breath-hold) vhl#iin1s wi vazesslylusinia
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WASBVBHA breath-enhanced nebulizer WANAZDDY

sanuunlusaziiiemeladn Tugremelasen
aerosol panNTiBENN FuIUniled1ly nebulizer
chamber® #sazid ‘Uaalumsmeladn cycle finly
"ULAT09%HR dosimetric nebulizer Usay aerosol
sonsanzlugrsmeladneindu® Tasedonis
¥"91uDB9 breath-actuated valve S9gfilipfiosnnnuss
trigger TauiiiDaluzuedidameladh Tunaienis
Anwn  d3unuazessenil at eluainnisvuen
#181A3997Tin constant-output breath-enhanced
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nebulizer BY3LHIN 55-66%
mmﬁmwé’oﬁﬂﬁ@ﬂaﬂ\lﬁ%’umLﬁu‘"ﬁu
n3l4A389 nebulizer aE9iiLsE “NEnNEBDY
Ai1959 nebulizer performance sulfiun YSuou
#fleanainiadas (drug output) PUINVBY aerosol
particle size TLARINAADENNT TEBLIANIUNNT
WuguAazade  uaudunueiidn ‘Ueenesiioe
wsnaniu Arsfiansaniledeiifinasenisiouses
w3aslunsiiisyanuazeaseiidn ‘Uon léud diluent
volume, nebulizer flow, temperature N1IANHIVDS
Hess LWAZAMEWLIN N34 fill volume BasanU3unu
2921 short-acting 32 agonists (salbutamol) fian@ne
odlu nebulizer cup VWU 'Jengiae
Wingu ¢ uenanudewuinnsiiia nebulizer flow &
navi ¥U3anouwes drug aerosols aflusunafimans
4lun191Ain lung deposition (respirable range; 1-5
um) snngu
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WindInswuen2enevannaN salbutamol $a8LA3EY
continuously-operated nebulizer Awavinl¥@n FEV,
Lﬁuﬁuu’mﬂ’i’l Intermittently-operated nebulizer
Tugfily stable asthma fifanuguusatissfiolunans
Fwau 16 518 Souddniswisuudacd lufiaaw
uananeiune af i uladenansdneniiuansing
inmsFnsdeuniid fin aeimsusmssdeietes
dosimetric nebulizer (L‘flu intermittent nebulizer
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v fitheanizludsnameladndu ulng Tos
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wolandadaly Geudidiidedtalunisudananis
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TRACHEOSTOMY
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Bansguzesnilfinioetiemslalugiae
o & a . ) Ve a
fopailupila invasive laansl vietuvnelaniia
translaryngeal (orotracheal %38 nasotracheal) WU
st vethevelazile translaryngeal 813yl

WanzunIndausineg I  aedensei 1)’

15970 1 Azunsndauainnst vethevinelanile translaryngeal’

Y3128 oro-naso-pharynx

- fluvin
- uwauiugpln, govaynuaz pharynx

- N3¥AN nasal septum nea
U 9

- N3z@N nasal septum N
- Maxillary sinus 8L U
- whunawenL U

U3taeunandL ey (larynx)

- UNAUSIUNEDIL B
- @18 intrinsic muscle Pa9NaNdL” 819
- napIL BINEg

- Vocal cord #n11m
- Vocal cord granuloma

- Vocal cord paralysis

- Granulation tissue MNFIWNIARKIRALILIN interarytenoid - BUMUEIAT

- N9=@AN arytenoid LARBUT
U
- Huiunszgnasu cricoid
- Vocal cord HafiNaniaikaes cricoarytenoid joint

- CpawRsuns (dysphonia)
- Posterior glottic stenosis

- Subglottic stenosis

YSLauviaana (trachea)

- Tracheal stenosis

- Tracheal web
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nMzunsndoudl @fe glottic WAL subglot-
tic stenosis Lf‘iaw’m endotracheal tube ﬁ)::gnwﬁﬁl
ThfidnwarTadlumedundaialidiniugysses
napnaN  UlAIFINANILNANTIIN1FUNRIDDY
VIRDARN HOUAUSIINL supraglottis, glottis WAL
subglottis NM3AN® L “Ainaass® wuaNGufing
A9BNANINEY 200-400 wa.U50% AR pressure
necrosis WEMNFINNSIARRIRALE WeRaazyin
¥z glottic incompetence 739 subglottic
stenosis ANNLE

' o
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WndumnszazIa il wwnd ulvaifefiansan
tracheostomy Tugfihwdisias] viedremelafunm
U WanAnidsenizunIndoudonany uenan
S(QIEE JAianaAniaanzunsndeusinnisl e

#UM translaryngeal IL&2 N19%1 tracheostomy

¥ .
2

avedou deaznanluunausaly

ot

%
[ £ 6

Tulunsyfiadeaiu  wwnddeiilonn
Tun1sguagiaedl ' tracheostomy Liinandu
Femsfianuiarudilauaziiudtauiniszes
tracheostomy Lﬁaﬁﬂﬂﬂs:naumi@ua%’nm

el lisclomd g o

airway
- esophagus

vocal cords

larynx

trachestomy
tube

hole
e S "~ (fenestration)

to ventilator

cuff

51U# 1 Tracheostomy #iladAT17
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manaau’’

Tracheostomy fAan1stdangiiurnglaan
meusnidn _vasaax 'au‘imjagu%nmmaﬂamo
i 2-3 Mmudafiadeanmeusnidn vasaaxi3unin
“tracheostomy stoma” ¥ialdwfi amd1 stoma
iietloeulalii stoma fuda 13undn “tracheostomy
tube” tracheostomy uudtilu 2 Yszian

1. Tracheostomy #fiadA517 (temporary
tracheostomy, gﬂﬁ 1) \{lu tracheostomy ﬁﬁ«’gﬂﬂiz 9f
nan 3 Ysznis Wun 1) Juniesiuldennia
deendaaldifeene 2) (Junteesnaael wny
3) la9ffun1s “1@n tracheostomy wilniiasvile
naonaNANINAaRaUNAIBUDN BINIY UWNE

wsadentigiiemelariunislanmids wis

¥
o [ o LY

M NI INAUALE Wadrenuadotetiuas

U
¥

WsouIIRYalsr sAnane 3 deldidentanela
Humaiunelasssnanfdieaues i 1w1sada
stoma waznauxynelannynfle

2. Tracheostomy #1iAN115 (permanent tra-
cheostomy, g‘l_lﬁ 2) Ao tracheostomy i ‘%Wd’ﬁu
ANNVIAINIINIFANEDIL B9 (total laryngectomy)

Taemsldlase Swnszandeuzewaenas 3 wuu 6

q
¥

N UTADNNRIVTIN A URTINUS LRI AL
fiapazmelariune stoma Hlaelifioniani

MeayNdNAaEAGIn

3U# 2 Tracheostomy #lAA123
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UNANIALNEIANIE tracheostomy 1A

F1n51 (llasannuldiasninlunsUiis

1. fihwdildsumisl vegremelasila trans-
[~ U 1
laryngeal LJULIRUU 1o

- ftheiidesenduindastiemela

=

- vfﬁﬂamﬂaj wsadur avzeaniedliatneg
woies 1y Wi A, lifuselunisle wiaflt wne
wilnduySunauminauls nsnsalessniasléivun

- fihwiiilom &nladie léud §iaed
1§ Auazfiuwalinazlinduiu wu L uden wpe
uan, gUfwAuIaL WY, MME NBITIREBNBLAU
WHudiu

2. frhefisnfuseslisunst vetremelaus
fiflymnszgniiunenuiaiadnu

3. ftheiifinmzmadumela uuugadu up-
per airway obstruction, UAO) L1u LﬁadaﬂU%L’Jm
napat 89, A17r 2w eelivinelu (vocal cord
paralysis), N3¢ 184 ByUINEYaAviatenela
(post-extubate vocal cord edemal), epiglottis 9L U,
Tsarafiy (diptheria), 1z o “1anaTulwouelnlngd

(inhalation injury), qﬂ"‘mqu%LamiuwﬁWLLa:é'Wﬂa,

a15197 2 Uselemived tracheostomy''°

Tracheostomy 83

“Sudandaengadu, m’s:m\uﬁuww‘iaqmﬁumm:
7IdU (obstructive sleep apnea), AMNAALUNANTS

mMeanazasluntiusriia usu

4. vjﬁﬂ’mﬁ%’umﬁmﬁﬂu’%nmm’admnu,a:ai’ma

fuly LazmaduHaRFRILINNIN
davu’

inazifudornalagsinyaenanisin 1wy iy
Wanpandy dldsunsudlaf nansaviale laifide
AN MSuUn1991 tracheostomy BnLiULNEN
NIULAYIAD @ﬂaﬂmL%ona'aaL”'mﬁﬁuwumﬂm"ﬁ”a

o 1

JUNTIHIARA total laryngectomy LWaWINWAKITIA

v a 1 1

flafiandusn wu annemadumela u
vugARl Aliaa3vin tracheostomy fiay iilgann
anavhliioaduziSegnanusndousian stoma vinlH

a & o @& % oMy
LﬂﬂNzLﬁﬁﬂaﬂlﬂu’ﬁ'\fiuﬂqﬂﬂﬂ\ﬂﬂ

Uselawivas tracheostomy'

Uselomindnil§5uannnnsvin tracheostomy fia

n13tlaviun1zunIndauniinainnisl viezae

(%

melavila translaryngeal Sefidipanniloninnisl’

vinzemelaziia translaryngeal Snvianeyszns

(b A9FIAT N 2)""°

1. Airway fianusiung

2. gaL anzlide

3. QUanIN soalugaanldftu
4. aA dead space

5. am airway resistance

6. mﬁiamqﬁ'ﬁﬂ’mﬁmm ventilator-associated
pneumonia (VAP)
7. §the3™n vrsuaziinawedsulmisenaldnngu

8. AW1I0suYsEMUsIVNISUN LA

¥
=

9. wsneent e e 1ld i anmAnitu




84 NNA SAUIDNNWIAY

=

FTUSLINNLHNITS A

KUeNdaUetn 2-4 dusinazl@sun1avii tra-

Y

oY

cheostomy Wufl ws1zlanuandususiustudn

Y

1 v =

we wmsuteveiteusn faladda sUALUEAGN

]
fiedievl vegremelaumiiuiiudeiansansh

tracheostomy

Tupfnsinazunziirly tracheostomy Ll
fadl ethemelawund 3 Ju' Wosnlu duidu
cuff pawviatinvneladusila high pressure 39
Wanzunsndeuldvesuarisy Tuszesdaaniinng
Wauun cuff 1uadie high volume, low pressure LLa¥
THfuptnsunsnany vilansunsndauananin
FafuNs¥in tracheostomy faidusinanisiivialdenn
Winnazunandou 9 wwnd ulngFeiarsui
tracheostomy #1ay Tapsdnvindlawdn ‘529 “Uanki
3412

Tuilaqiiun13vi tracheostomy finaiaunau

dunonisfianudaends 9"° SaufuiEuuasun

Day 1 to 3 of
intubation.

Anticipated need
beyond day 7 to 107

215 1990ul9n TeAngasanuaziagiininlIngm

T#imaila percutaneous dilational tracheostomy fiu

w4 insefideffinilandinisvin tracheo-
stomy WUURILAN (surgical) Ap vlevie, saan, lal
m”mLﬂﬁauﬁwﬁﬂm,ﬁﬂ%dwﬁmaLm:ﬁmmﬂaamﬁﬂ
9 Tasamzdvhneldnnsthidens ‘sendes
viaanan'” Usznauifudeyaiinyingvi tracheostomy
melu 2-5 Juusneesnst vietremela azannis
ianzunsndou @iinannsl vetaeviela) a

1819 sqafulussoendod

2819NINNTERR LNNLLAY
MIANEIWUIINS early tracheostomy (mElﬂ[u 1
“Yanh)* > Tuifiheiidiosldiniasiomela azgas
Tty wnsavghaniadesasmelaldisadu, sees
naluNTueY ICU warnssneilulseneiuia

“uay TunNiedy AlfeaneNanadntenn
aatumuuziluilagiuiedounduun T
#an5au tracheostomy 1572%u lasfuuinialu

msfiasane aedegun 3%

Yes —- Perform
tracheostomy.*

No

Continued
intubation.

.

Day 7 to 10 of
intubation.

v

Anticipated need
beyond the next 3
to 5 days?

Yes

Perform
tracheostomy.

v

No

v

Continued intubation with
frequent reevaluation.

;nJﬁ 3 wuwIluMsRITan tracheostomy
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5,6,25-27
Tracheostomy tube

Tuseszusng tracheostomy tube WARINENG
(rubber), WU (silver) W3oAaNUIAIN fAN (stain-
less steel) Tawlaisl cuff siannFefinIsiia cuff 1y
uatduaiia high pressure cuff wazWmuand pilot
balloon tiBLHIzTIANFULEY cuff Turaldaan

{1991 tracheostomy tube wiflase Fwnanazlsi

Outer Cannula Cuff Inflation Line

Pilot Balloon

Tracheostomy 85

o

LANGNAU (1 mmgﬂﬁ 4) uadnNIREIUIAUNAIN
WRNURITINIF LD, U UREANBUT LAY
ﬁuayjﬁ’ummﬁmmﬂum{iﬁ”mu (W audsgUil 5)
Taeld polyvinyl chloride %3p silicone® Juy Gﬂu
NIHAR LLa:ﬁﬁﬂ’uﬁﬁmﬁﬁ cuff 2211 high-volume,

low-pressure cuff NYINA

Obturator

Inner Cannula

U 4 Ta39 $wmanved tracheostomy tube

1. Outer cannula Judui saif1 stoma
vimihfidusdaiedlosiuldi stoma Honda
uana N “uiuguinanssuasi idenus

foflanuldsuazanusnilunuudieg vresiad

fenestrate

2. Flange U@uway outer cannula a¢dTn
Susanumeduinaiis l¥saudan wiuiusauae
(tracheostomy tie) ﬂaaﬁumiwqmﬁau VLU
a1aUsuidaudineanly (adjustable flange) el

7 A T e RN NSy N il

3. Cuff inflate line (Wiuviafls wsudaanidii

cuff ﬁag’moﬂmﬂ outer cannula UWBHALNT cuff

Y

o

Al Tusin

4. Pilot balloon flunszuheiegusnsiilae
a:lewaaidlefianagnelu cuff vhlimswindas
ot lundnlal

5. Inner cannula 3% INWBRATU outer cannula
NN UFUBN inner cannula Hil “uRUAUINANTUIA
15 3. B9 wnsadadiugUnIalnaIguaneg 1Hu
WaTTBIATRITEvNeTa (ventilator circuit), ambu
bag, T-piece, heat-moisture exchanger Léwaf
wenN Ws00end1erau coaldlands
T 1fudinenan tracheostomy tube DANNMINHA
UNBIAN fenestrate

6. Obturator \fudufigest “sudnfu outer
cannula TueyiNsl Lﬁadﬁ)’lﬂﬂmﬂ obturator
ey laifianua Pasiunslalldareaas outer

cannula ﬂgmﬁ’waaﬂammﬂ '
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;51]‘7; 5 Tracheostomy LULGANG

ILdI1 tracheostomy 3¢ w1snilavsAuning
wnsndoufiiinainnisl viedaemelandia trans-
laryngeal i W@ tracheostomy Leefidnaunindou
Tgiafuiu
MIzuNsndau a1n tracheostomy
1,4,5,8,9,21,26,28-32

Tusenievdandensvinvinants waunsndou
smieandusaulunisrih @y Eossen, UAve
o Suizrsaudiadatnades, pneumomediastinum,
pneumothorax, subcutaneous emphysema, N137 8/
Mol 1AnteIN1Y (tube malposition) FINlUIUT
m’«:Lﬁﬂlens:wdﬂdm*whﬁ’mnmﬂﬁ \iasandingld
electrocautery luvsiinuiifioandiaunacinsase au
nzunsndeulussasAenoN AR WAL
meAnaldeei

1. U310 stoma

- § granulation 1a¥[¥iAaRBBNd Y
- fimsfade

- Tracheocutaneous fistula #a9aNNBA

tracheostomy 88n stoma snazdaneluy 2-7 Ju
v lidaiiasand epithelium 1230NARN
stoma quviaa Tunsdliguiiondesfaiiorh muscle
flap way skin closure TUAEWAY

- uwawu keloid 3aRwTeU3 LI supras-

ternal notch laufv3sauae

2. U3uvannaN (trachea)

- Granulation 8713L1AAAIIUIINUABYDY
tracheostomy tube LHwuAU UdNIINILV ¥
Woneandiraudy Seoravilinadumelagaduld

- Recurrent tracheitis/bronchitis

- wilvnosanduunatiosinnis “sa ™

- Tracheal stenosis N3t ' tracheostomy
819 #AnN1Y tracheal stenosis TuuStaufi Indiy
tracheostomy stoma srazalunainenanuls
W& Ninan tracheostomy tube W&ILFUIUES
6 LADU LLGiLﬁa\‘lmﬂﬂﬁJﬁzﬁ'u tracheostomy cuff
fiflusfim high-volume, low-pressure cuff

ﬁwTﬁqﬂﬁnwsninﬂazLminﬁauﬁanﬁmaﬂmaammn
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$51891UN194AA tracheal stenosis 31nA15L
tracheostomy Fous 0-16% Fediniinaannisidis
aud cuff snniiuly ulnaivesgiheazinisan
avpasiuiintdavaananszann 10-40% desin
Laivhgthefionnsla 4

- Tracheomalacia tHun1izfiinainnis
gouszanszanssulunasaan  inainnsl’
tracheostomy tube fiflzunalaimang wiugilae
n153faduléan ‘sendavnsiranannan  wuin
vaonaNaz L “vanwuzmihdaiiizlseeieenas
(semicircular), #in15aAad89ANN T TULLA
AN (AP-diameter) Tuiwﬁlﬂuqumama
NUNTIVADARNNIIAIUNAY (membranous part)
THsususneduniin (anterior bulging)

- Tracheoesophageal fistula wulditiaandn
1% LAARIN pressure necrosis YDINUIVIADARN
MOFUNAIASISEAUAING W fu cuff WlHiAng
AnspscninaviasnaNiaLiaana1ms tadeily 3uli
innnesenanléun high airway pressure, high
cuff pressure, N5l nasogastric tube, Y8
melafinseduldanlisgilouazielsnwmanu
gnsinuldun T Tasamiziiansuyseniuevng
vieant, Uswiau amsifindu eranur ane”
wmiausmamadfiliiile, viesda, 13evsn, “av
Hudu 2w “nswenanany air-filled esophagus
%38 gastric distention n1s8ufun1sINadwldann
N3 ‘DINABIATIAVIADAAN B19Y1IN1INBA tracheo-
stomy faUNIaM tracheostomy LUHentiafLé
wailasandsnsasiaifianalas mansaelany
fistula AAYSYIIMINAULL (water-soluble swallow
imaging study) Wadanitadunnzianads &
Wunﬂﬁtﬁﬂiitﬂﬁﬂu tracheostomy tube Huztiee
(long tracheostomy tube) wiiplvFuniy cuff
ol Nniwsnufiie fistula $a8fun13l " jejunos-
tomy e #e1mn3 seniwiiseluvinmssndalinsansa

- Tracheoinnominate fistula wulgitiaania

Tracheostomy 87

1% ANNAIINNITINELVUS tracheostomy tube
figAuly i s cuff visUanevienafiuvasnas
Tuvsnudl innominate artery wiawu Hadut 3u
Sugiivhldnunzidlguntuldun vegremelad
nspiiulanlsingile, Az sepsis, nMazywlamunnis
waziiheilisuen Wusesd
srazainn Tz ey f9eeudous
2-3 Jundi tracheostomy luaufls 7 fau
{theiifinnziionafionnisu ashil Wéie tracheo-
stomy tube WHUMNTIMILTAla 1aflifaneanian
Hemfuszuzq handeufiaziiionsanatelnglé
ﬁaﬁutﬁawudﬂﬁﬂaﬂﬁ@amaaﬂ wirzidurFanaldsnn
AA19vin1s ‘aendovasnay iiedusunIadanis
ey wazvinswsaudenlusediloiud ue
Tusefifiidansenain nssnel¥tlasiuniizein
2N (asphyxia) mnLﬁamqmﬁumalﬁumﬂhﬁw
N19 hyperinflate tracheostomy tube cuff ERIN
tracheostomy tube udnUasuanl ' endotracheal
tube WU LNfelE wsoldianadniden
H1UN9 stoma naulUn"nsI (emergency ster-
notomy \iilp ligate innominate artery)
- WilIVRDARNYNAZAIINNNTYAL HvicRAdD
wiu 1l " inner cannula szwiwmagaL ame Vil
wgat avzloasanlung fenestrate vl#AAN1S
agafumlmanaas 16

uanmnﬁﬂ’awuma:LLminﬁauﬁuq LU
- Tracheostomy tube gAAY \lpgainnis
T" tracheostomy vhlienafiuin 's1enelalla
%’unﬁw‘\‘iuﬂ'sw%auﬁumﬂagnLLa: nasopharynx 13U
msmelamnung vhld ansukawmileanindu
wsnandinalnlun1sdul anzarnnswelunes cilia

a

Tumsidumelaanaswsziiesaglu“suandoy
wiviBusanfumsledlaifivss "ndaw e1avil¥iAn
mMgasuedL wmsluie tracheostomy ldf flaviiu
faamslimnaieusuiivan: a1 $wfunistega
L W¥E (tracheal suction) ¥3nAA&N inner cannula

Wusees
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- dnenamafifeuliunnainnizing
8113 mainandn cuff iieliganasaaulsl

watlaeiunis anléievine

- 1" tracheostomy tube AAzBINIG 3N
Aalusedivieldsunisl Tnd viafinswasuy tra-
cheostomy tube NMITiAsuUATIBTIEANTIAS
#oenragiiuilanasnsl 'nﬂﬂ%adﬁﬁaﬁaﬂwﬂﬂTa

paivannaNLuusu Aren1ivlen WIndINe

ailanesnany tracheostomy tube n3lal

- mMsArusdasnwaneainienIy Wingan
Hipazdl tracheostomy fiadalude vir Il

foanaRaUnd a1Vl “niludndes viedueie

Tuni9idin “san

- m3”e 15 Tuszwzwsniheenalal wnso
“8 13ldt 91adelFIBnadsuniessUiieniuneiy
AMNiavNIzeviitie 1wy Wutheile Sou vunn

w1 aunigieaziinnnseant eeau w1sa e 1516

miguaﬁﬂ’wm " tracheostomy

mMagua cuff'®

Tapmdnmadnliaueu cuff agszning 18-
25 wu.Usen flpvarnalndufinannin 25
wn.U5aMmazy lAn mucosal ischemia ifipgan
ANAU 9N capillary pressure fifiAndszann 25-
35 wn.U5eM IWAWALAA tracheal stenosis ANNT
16 “uanfitieendn 18 un.Usem 813vilH balloon
Lilswaonadiazganasaan ldL anzfiagmile
cuff lnardviaanan 1in VAP 16

AT NANAAUANMNAY cuff

1. USanmsandiinidinlu cuff (Inflate volume)

v :
a =

AMNAU cuff AEINNTUMNUTNIATANNLAN
il Tumeuirasl 2 A8adealdlunsifsan Ao
1) minimal leak technique Ao tnanitnlu balloon
ANudIRENAaNeanfiasiapauninariana
pannUnvIaayniiealdntdes o 9riEn1g

meladh azesnsliiaiosgiemels useduuan
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2) minimal occlusion technique Ao PiElEl"iLﬁN@NL’ﬂ"’]I‘]J
Tu balloon quninGalaiflansreanmtnuazayn
w fomzmameladn avesmsldiadesinela
LIIAULIN

atolsfinm wudie 89dRd LilEsudseiut
AMNAU cuff %agfim:ﬁuﬁﬂaamﬁﬂ Lﬁa\‘l‘-ﬂﬂlﬂﬂdﬁlﬁ
1 lung compliance #19fuazldUSNIRTaNLD
Yaertun1ssaluindu Qﬂ?ﬂﬁﬁ lung compliance
mazdsainanluUinasnnningieds lung com-
pliance _9 fstiuinl#aBasnandnesulugineif lung
copliance #1 81aviliaNY cuff _aiiululy §e
wuzth WA R Niu cuff laansd waziaene

Yo81158zA39 (N 8 Falwy)

9

2. High airway pressure
Airway pressure 3¢ 18130 NADAIINAU
i, cuff 16 wudenndi cuff azfiana wius
vl “unseiy peak airway pressure (PAP) gn19
Anwlugiil ' endotracheal tube (ETT) wuin PAP
Useanas 35 un.Usen 98vH cuff pressure ag"ﬁ

25 3N.U58N

3. Volatile gas
fiildTunsane ausnaunsn@adn | cuff
Vil cuff pressure i 1 FotuseniemMIaNen au
Wunawu sududsstaanudu cuff usces
n3oluftasiulaeldAsiAnAsi 4 lunsanen au
dnlulu cuff unufiszldornaialumuund iile
“u An1saNen audiaaladn reinflate cuff fae

aMAT lUANASY

Tuiteqiiurietnevela (artificial airway) A cuff
a¢ld cuff ¥ilm high volume low pressure il
199AUN1ILUNINGOUIIN pressure necrosis LG
ilavan cuft wilatfianudandu 9 vileaiia
nmanawdualvdaAngy dulivats tracheostomy tube
TuRnfumisviaanan (i moﬁ’ogﬂﬁ 6) W3InF2 cuff
fiouaslugadiutats tracheostomy tube (4 @9
ﬁdgﬁ‘ﬁ 7)
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et

g‘.lJ‘?i 6 Cuff ﬁm;sﬂué’aﬁuiﬁﬂma tracheostomy tube

LDUNDBUNITNRDAAN

Tugted wnsamelaléies (spontaneous
breathing) N3y cuff WHuszae (cuff deflation

)> az2aptlpaiun1ie tracheal stenosis 30

strategy
pressure necrosis wazfy Wi Sulvdewanie
nauomsldiTu vjﬁﬂ’mﬁmm: N MTUNININNT
fena1d FAeadiszaumnd ndUni 1wnsandu
vinlaldatneliysy “nnw Uunau anelsiann Tae
fasan nanablumsgar smzlsisnnldndndalae
avass nasnfivasvasasnain cuff uda e
fUFanau wn:Lﬁumn"ﬁuw%alamnﬁuﬁLLa:‘lalu'wqm

TiAnannaudn cuff Trsiviui

M5U5u Awa1n A (air conditioning)’

pmanazldunfilaedl * tracheostomy A73
isumsudy awlimane sriewdh veeaanynae
n15U5u nwenAlsznavlddienisivianusau

a5 3 davianlunisld HME®

Tracheostomy 89

___&

gﬂﬁ 7 Cuff ﬁmgﬂuﬁaﬁaﬂm\lﬂqmﬁuﬂmﬂ tracheo

stomy tube

%
o ada

(heat) WazAMNEY (humidification) 33n13THiiNe
nsiwanAeuen (active) 11U heated humidifier
(HH) w3amsfinifiuanuseuduainanmelassn
o9gtheudafundy aumela hasadinly (passive)
Tael# heat and moisture exchanger (HME)

N3l passive humidification wiazlviaanu

SousulilaifiwindunsTi active humidification us
fifnaziisewe v wlvg wasdeiidedi
TavilwiAalethlu circuit Saidedn unsnangid
m3aizaenstia VAP 1§ winsld HME 4 lsi snsn
T laludthennae asuwsefldanziung

1% HME (4 savsiomsef 3)*  deiiunsiienis
humidification A5AINTUIAINANNNANE VD

HihsufazIe

1. fhendl anzann wilsadunialifendu

2. §hend tidal volume (V) < 150 ua. Wipvaneaiin " uBY dead space TuUNINIULAA alveolar

hypoventilation wsignauiladienslFisidan HME Aflauiawisn: uiuzuie A

3. gilwnd V_ > 1000 4. %38 minute volume (MV) 3810 (> 10 Ans/u1il) wszana ianudule L

NG

4. @'ﬂ’mﬁ'ﬁ expired V_ fippnd1 70-85% set 1A 124 & bronchopleural fistula 2U1A WA, incompetent/

absent endotracheal tube cuff Lilaganaziinig ”zyL”'ﬂmw%u\l,ﬂwﬁmdﬁ:ﬁuﬁﬂau%’aﬂ,éﬁ (< 30 un./an3)

5. fuhefidgungfizessvmetdesndt 32° wenanvildiingg wi eanadeuainitemeuds Gl

el nasuldieewe Wasanaimefivnalasanazil absolute humidity (AH) AANRUNYNIIINNY

6. ﬁ’wﬁﬂwﬁ ventilatory reserve 61 laia5l% HME Tunsedifild setting 15u SIMV rate < 4 afy/unfi w3afl

spontaneous pattern tHavanfilpazfosmelan resistance filinTuiiie trigger w3nfa flow 910

w3asthevsla
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ANSNNAAL Hng 32008

ﬁﬁﬂ’;ﬂm " tracheostomy tube 9xdUINUL We
Wnsndu wsziudu“sudandasslunasaas
§Uapuneseld aansalaiedul anzesntesld
ilovanszduanad“ndlaind, ndnadalunsmela
gauuss, nalnnislalaifivss“niaw n13dszes
L amzihvivasaangadu e niaiudieenlaifisd
swalin1suanidsufinglaifilse “ndawanssnld

@

Hhewmaildednsendunstiugal ane

A5 9N 4 “anTnawuideingiieenadl wne
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Y

asm‘l,iﬁmumi@m uw:ﬁwTﬁ@ﬂasi"namam

T v, dnsiiNaasausunelunslrandsuy

(intracranial pressure), m\ﬁ’mm’«mi:ﬁuiﬁl,ﬁﬂ
< 34 = o

AMEVINDARNYIALNSY (bronchospasm)™ 39A23VNNTT

aaL wviziiiadl “waTanunivsuen, U yu wiavu

% 9o ezl anzAwintiU (L A9AIA1TY

. [
= [y -1

4% * liduduseeindudseilaglaifidoyed

< 3536

AN

1. fiheuanini "ndl ame

- fthense “unsr e, melasaau

D o0~ W DN

- wut avzeg luviptemelaviseszeiniestismels

- fiheiimsuwRsunlaswes {7 1@ cyanosis, redness, pale
- fhefin1sipuuyaimiy hemodynamics iy Awduladnnianisidiuzasialaiingu

. M5ATIRSMEWUThanzenudneantiouas, teauL sensvielanasrdelaiu “pe “u

(rattling, bubbling, noisy breath sound) E)’]’w)\l,ﬁﬁuﬂ’lmﬂmd’m%a stethoscope Alg

~

. Arterial blood gas VED) oxygenation LLEAY

8. fitheimaAsuulasaes lung mechanics 13U airway pressure isaiu Tunsediitld vouime-

controlled) %138 tidal volume anaslunseifild pressure-controlled

9. NSV NIIBNWY atelectasis K38 consolidation NANAILAAIN secretion retention

uA catheter vz “wiunstilunisga
L amz Limshiiurdemilsns, “usiuguinarses
tracheostomy tube, lHAnausslunsgadszanns
80-150 un. U507, n3vimelginadiatanaie (sterile
technique) uaz a3 gwagTuvinds @lsiddavie
Taafinnsnsrafamunisiiuaesrialauas pulse

oximeter ARAALIAN *°

fiowiinsgal wne msa%ma’[ﬁvﬁﬂw%’umm
wazithladedsmvinneu nasanuyininig hyperin-
flation LAY hyperoxygenation nau TIUIUATIN

WiN1E N WMSUNTT am 1B catheter laiAsuAu 3

(%
o 1

ANAD 1 IDUIBINIGAL NN IﬂﬂLLﬁiﬂZﬂ%\‘l‘[‘EL’JQ"I

TadiiAu 10-15 Juit wazltrewniiaselvidnsnes

nau seduisuiiuresiilioneunts aa 1w catheter
ﬂ%’dﬁia\lﬂ N15 apply negative pressure AsLiu
wupseiasuasyiuzasuy 18 catheter BanINTiU
nsnau 8 catheter lisufuspovuiiiasanilaqi
catheter ulnaifusila multiple-eyed ﬁ@m UNe
lisoufiangudin manyuuanainaslaiinyiunm

L anzudidasihiiifianisaganaenaniingu®’

N19911 hyperoxygenation NABU, T¢1I9

uaznadn1Igar anziailasiunisiia  oxygen
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desaturation Tuafnsnaziiia FiO, 1lu 1.0 Yszana
3-5 Femiznamela ey, ITHINLATUAINS
suction LLﬁiﬁaqﬁuwudwm‘;Lﬁu FiO, WinTuandily
pgfn 02 (gu a1 05 fu 07) fipeweiiaz
fla9un15iin oxygen desaturation 15> n19¥in
hyperoxygenation aziiUse “ninwiuiievihswiu
hyperinflation  sraviu 35n1afilesldife n1adiu ambu
with reservoir bag (manual ventilator) da
oanBiauluBana s wuinisdanannasyinlilé Fio,
Uszanal 0.7, dnsimsmelatszuna 30 aSomnit
Wa tidal volume sz 625 wa." Paqiiudslaid
o qUflwidadn tidal volume fvang & “wiums
hyperinflation tHuwinls Tussazndawuinnsidis FO,
Apuntiviinng suction WU 0.5-2 Wi SnAuNSLE
sigh mode 7aviA3avtiemela ax 1wnsondniaey

WaL~ BN hemodynamics 7itinanNN138uU ambu bag
1@1/1,37

N13 hyperoxygenation WL hyperinflation Tu
fhefi nansamelaléies (spontaneous breathing)
palIBfindnINsInareseandian ud i
meuladeaningdwnues® &ld wsoviieald
59ApEWR19UN manual ventilation wA3FHAITI Y
Tuﬁjﬂaﬂi‘sﬂﬂaﬂqm%uéa%’a (COPD) W51¢21347n
N1z CO, narcosis 16

8n35709n139AL N AB closed suction
35,

1

,35,38
system

FernnUsenaudu UnNier091999

¥
adaAaA

i3nstiemiela dedvasiBilde 1) auan oxygen-
ation szwitenisgal amelddndt 2) i a™w
wasn9 PEEP Tunsdlfigiemdsldey 3) laiifia
ilynn shearing effect 3M1NNN5818 alveoli LWL
Tdgioev hyperinflation fau  4) n1sduiou
olsa sisiagihauazyaainstiasndt 5) Usenda
\levanlaisiludioa/sy 1 catheter aunin

WU nUsnuseL

Tracheostomy 91

mangastndadil lunasnsufioanainu
niaToIL umszmwms@mﬁuﬁaLﬂuﬁnmﬁmﬁ’u
lagannudterainnisnsaveandiautansii
(transient hypoxemia) w31 lad wm‘m@mﬁwmﬁa
nauAuldione’ wazorafunsssdslideuuaiie
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Abstract : Avian influenza A (H5N1) virus causes human influenza-like iliness with a high mortality
and complications. Early diagnosis is crucial for prompt management. We report a case of avian
influenza pneumonia who was admitted with severe community-acquired pneumonia. The patient
had been exposed to infected and dead chickens before his illness. The patient presented with a
short history of high-grade fever, dyspnea, bilateral pulmonary infiltration and respiratory failure. The
hospital course was complicated by pneumomediastinum and pneumothorax. The diagnosis of

avian influenza pneumonia was confirmed by the viral culture.
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Introduction

Avian influenza H5N1 pneumonia in human,
first described in 1997 can be severe or fatal in
previously healthy individuals. The diagnosis of avian
influenza is based on a combination of clinical
features, chest radiographic findings and the isola-
tion of the virus. As part of an effort to facilitate
early diagnosis, we report the clinical and radio-
graphic findings in one patient with avian influenza

pneumonia.

Case Report

A previously healthy 31-year-old man was
admitted to the hospital on February 21, 2004. He
presented with a 7-day history of fever, cough with
occasionally bloodstained sputum and malaise. The
patient developed dyspnea 5 days prior to admis-
sion. One day before being admitted to this hospi-
tal, he was admitted to another hospital because
of fever, respiratory symptom and radiographic
evidence of pulmonary abnormalities. He had no
sore throat or rhinorrhea. The patient had diarrhea
after admission in the first hospital. He was
expose to chicken 5 days before being febrile
because of the death of his eight chickens. He
buried the carcass of the dead chickens without

appropriate protection.

On physical examination the patient was
febrile, oral temperature was 39.0°C, tachypnea with
a respiratory rate of 34 /min and the blood pres-
sure was 110/60 mmHg. No petechiae, rash, or

enlarged lymph node were found. There were

diffuse crackles without rhonchi. Consolidation was
detected at right lower lung. There was no jugular
venous distention and the heart was normal
except for tachycardia. Abdominal examination was
normal. The oxygen saturation measured by a pulse
oximeter was 83% while the patient was breathing
oxygen 10 LPM via the face mask. The patient
was transferred to the intensive care unit because
of hypoxemic respiratory failure. The trachea was
intubated , and ventilatory assistance was begun.
After intubation of the trachea, some amount of
frothy secretion was noted through the endotra-

cheal tube.

On laboratory analysis, the level of hemoglo-
bin was 12.8 g/dl, the WBC count was 4,660/mm°®
with 87% segmented cells and 11% lymphocyte
(total lymphocyte 512 /mm3). The abnormal labo-
ratory tests on admission were as follow: serum
sodium 129 mmol/L; potassium 3.4 mmol/L;
aspartate aminotransferase 41 U/L, alanine amino-
transferase 74 U/L; and alkaline phosphatase 125
U/L. Results of other tests including renal function,
anti-HIV, and urinalysis were normal. Chest radio-
graphs (figure 1) revealed bilateral patchy infiltrates,
dense air-space lesion in the right lower lobe and
patchy infiltrate in both upper lobe. Microscopical
examination of tracheal aspirate specimens revealed
no fungi or acid-fast bacilli. Results of Gram’s stain
and culture for bacteria of tracheal aspiration were

unremarkable.
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A diagnosis of severe pneumonia was made,
and treatment with levofloxacin and doxycycline
was begun. The patient was treated with positive
end-expiratory pressure (PEEP) to maintain ad-
equate oxygenation. His history raised the possi-
bility of avian influenza pneumonia because the
outbreaks of avian influenza A (H5N1) have been
confirmed among poultry in Thailand and there
were also some case reports in human. Because
of the severity of pneumonia and the possibility of
avian influenza, the antiviral drug, oseltamivir, was
begun although the direct detection by RT-PCR
for Influenza A from the nasal swab specimen was
negative. A tracheal aspirate specimen was ob-

tained and was cultured for respiratory viruses.

The patient remained febrile through the third
day of hospitalization. A chest radiograph showed
some clearing of air space shadowing within the
right lower lung. On the forth hospital day, the
patient was found with subcutaneous emphysema

in the neck and the right shoulder. The chest x-ray
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Figure 1 The initial chest radiograph

revealed bilateral patchy in filrates.

finding showed air along the border of the heart
but no pneumothorax. On the following day, the
subcutaneous emphysema increased and repeated
chest radiograph showed evidence of left pneu-
mothorax. A chest tube was inserted on the left
side and connected to an underwater sealed drain-
age. The patient improved clinically and become
afebrile on day 6 of admission. The patient

required ventilatory assistance for 8 days.

A final diagnosis of avian influenza pneumo-
nia was made because his history, clinical finding
was consistent with disease and the isolation of
the virus. The tracheal aspirate specimen was posi-
tive for influenza A by and RT-PCR assay specific
for the haemagglutinin gene of influenza A H5N1.
The diagnosis of influenza A (H5N1) was confirmed

by means of viral culture.

In this patient, the latest chest radiograph on
day 32 show resolution of the areas of air space

shadowing with some residual infiltrate (figure 2).
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Discussion

Influenza viruses that infect birds are called
avian influenza viruses. There are 3 types of influ-
enza viruses: A, B, and C. Avian influenza is an
infectious disease caused by type A strains of the
influenza virus. A highly pathogenic avian influenza
is caused by subtypes H5 and H7 (H is the
haemagglutination protein on the virus surface).
Although it is generally considered to be a disease
that affects only birds, avian influenza viruses can
infect several animal species such as pigs, horses,
seals, whales but do not usually infect humans;
however, several instance of human infections
and outbreaks have been reported since 1997.
The first known case of human infection with
avian influenza virus occurred in a 3-year-old boy
who died from respiratory failure in May 1997,
The causative organism is H5N1 influenza A virus.
In November and December 1997, 17 additional

cases of laboratory-confirmed H5N1 infections
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Figure 2 The latest chest radiograpy
revealed the resolution of air space
shadowing with some residual

infiltrates.

occurred in residents of Hong Kong. Including the
first case in May, there were six fatalities. In that
outbreak, 1.4 million chickens and other poultry

were Killed to destroy the source of the virus.

Influenza A (H5N1) is the cause of the cur-
rent outbreak of avian influenza in Asia. The recent
outbreak of avian influenza has resulted in human
cases of H5N1 infection in Vietham and Thailand.
According to a March 17, 2004, report issued by
the World Health Organization (WHO), the total of
34 laboratory-confirmed human cases of avian in-
fluenza A (H5N1) had been reported in Thailand
and Vietnam. In 23 (67%) of these cases, the
patient died. Of these totals, Thailand accounted
for 12 total cases and 8 deaths, whereas Vietham
accounted for 22 total cases and 15 deaths. It is
believed that most cases of H5N1 infection in
humans have resulted from contact with infected

poultry or contaminated surfaces.
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Published clinical information of human
infection with H5N1 avian influenza is limited to
studies of cases in the 1997 Hong Kong outbreak’
The symptoms of avian influenza in humans have
ranged from mild influenza-like symptoms to
severe and life-threatening pneumonia. Early
presentations included fever, headache, malaise,
myalgia, sore throat, cough, and runny nose.
Conjunctivitis and gastrointestinal symptoms were
seen in some patients. The recorded case-fatality
rate was 33% (6 of 18 cases), during the 1997
epidemic in Hong Kong. The 67% mortality in
Thailand and Vietnam was significant higher
than the 33% mortality of the 1997 outbreak in
Hong Kong. But it is not certain if the high
fatalities are because of the flu’'s potency or
because it is not being diagnosed early enough.
Clinician should be aware of the clinical features
of the current human influenza A (H5N1) disease
and patients should be identified quickly and

managed appropriately.

The clinical feature of this patient was similar
to those in the 1997 outbreak in Hong Kong2 and
Vietnamese patients.4 The striking features that was
observed in our case and the other patients with
severe cases, but not in patients with mild cases,
were the early onset of lymphopenia and elevated
serum transaminase. Diarrhea was present in our

case and 7 of the 10 cases in Vietnam.*

Antiviral drug may be an important tool in
the treatment of influenza A (H5N1) virus infec-
tions. There are some clinical trials demonstrated

the efficacy of the two categories antiviral drugs,
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the amantadine derivative (amantadine, rimantadine)
and the neuraminidase inhibitors (oseltamivir,
zanamivir) in reducing symptom duration when used
for treatment of influenza infection. As a new and
emerging disease, the efficacy of antiviral therapy
for H5N1 disease cannot be assessed, because
experience is limited. The sensitivity testing of a
limited number of strains of influenza A (H5N1)
virus isolated from patient demonstrate resistance
to amantadine and rimantadine.” For this reason,
these drugs should not be recommended for
treatment. Oseltamivir was administered early with
a good result in our case. Among 10 patients in
Vietnam, four of the five patients who were treated
with oseltamivir died. However, the majority of
those patients were already at a critical stage of
the disease when the drug was administered.”
Controlled clinical trials are needed to assess the
role of neuraminidase inhibitors in the treatment of

influenza A (H5N1) virus infection.

In conclusion, we have drawn attention to
another virus agent as a possible cause for pneu-
monia, which occurs in man, namely, the avian
influenza virus. As a result of our experience in this
case we recommend that the antiviral drug should
be prescribed in the patients with severe commu-
nity-acquired pneumonia if the diagnosis of influ-
enza A (H5N1) infection is being considered on
the basis of clinical features as early as possible
and measurement of the lymphocyte count
and serum transaminase are the most valuable
parameter for identification of patients who are

at the verge of progression to severe disease.
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EFFICACIES OF SALBUTAMOL INHALED FROM
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CONTINUOUSLY OPERATED NEBULIZER*
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Abstract:

Study Objective: To compare the bronchodilator efficacies of salbutamol when administered by
intermittently operated nebulizer (IN) and by continuously operated nebulizer (CN).

Design: Randomized single-blind cross-over study.

Patients: Sixteen patients with mild to moderate asthma

Intervention: All patients performed base-line spirometry on the first day. On days 2 and 3,
patients were randomly assigned to receive salbutamol 5 mg nebulized by either IN or CN. Forced
expiratory volume in 1 second (FEV1) was measured 15, 30, 60 and 120 min. after nebulization.
Pulse rate was recorded pre- and post-nebulization.

Results: The mean percentage increases in FEV1 at 15, 30, 60 and 120 min. were 33.0,
35.8, 32.9, and 31.2 respectively after CN and 26.2, 28.0, 26.5, and 22.7 respectively after IN.
There were no significant differences between the two treatments. The changes in heart rate
pre- and post-nebulization were small and not statistically significant.

Conclusion: The bronchodilator efficacies of salbutamol inhaled from IN is no better than when

inhaled from CN.

* Supported by a grant from Faculty of Medicine, Prince of Songkhla University, Hat-Yai Songkhla
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Nebulization of beta-2-adrenergic agents is
known to produce greater therapeutic and less
adverse effects than oral, subcutaneous, or intra-
venous administration because of the minimal
amount of drugs used and the low systemic
absorption.1 Today nebulizers are used much less
commonly, especially when compared to use of
the metered dose inhaler (MDI) and dry powder.
Despite studies confirming that MDI and dry pow-
der provided similar bronchodilator efficacies and
were cheaper compared with jet nebulizer’™,
patients who cannot coordinate the use of MDI° or
need high doses of beta-2-agonist due to severe
bronchospasm6 need nebulization. Important char-
acteristics of nebulizer performance include the
drug output, the aerosol particle size generated,

the nebulization time, inspiratory flow, breath

holding, and the amount of drug delivered to the
patient. Factors that have been shown to affect
nebulizer performance include device construc-

. . 7
tion, diluent volume, and gas flow.

Jet nebulizers usually operate on the basis
of continuous nebulization. A large proportion of
the dose will be lost during the expiratory phase
and delivery to the lung is about 10 per cent’. IN
has been developed which nebulizes only during
inspiration controlled by a manual interrupter. The
nebulization time can be adjusted, as can the start-
ing time of nebulization in relation to the start of
inhalation. Intermittent drug delivery may improve
the cost/benefit ratio. In the present study, the
bronchodilating effect of salbutamol was compared

between IN and CN.
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Materials and Methods

Nebulizer systems

The two nebulizer systems, pari LL nebulizer
(Pari-Werk GmbH, Starnberg, Germany) with manual
interrupter for intermittent delivery and pari LL nebu-
lizer with continuous delivery, were powered by
Pari Boy compressors. The operating pressure and
gas flow were 66.6 KPa and 3.1 L/min respectively.
The operating pressure and gas flow were mea-

sured during operation of the nebulizers.

Subjects studied

The protocol was approved by the ethics
committee of Prince of Songkla University, and
written informed consent was obtained from each
subject. Sixteen subjects with a diagnosis of mild
to moderate asthma according to the criteria of
the American Thoracic Society8 completed the
study. None of the patients gave a history of
allergy to salbutamol, pregnancy, chronic obstruc-

tive pulmonary disease or ischemic heart disease.

Prior to each study day, beta-2-agonists, theo-
phylline, and anticholinergic drugs were withheld
for 8 h. and long-acting theophylline was withheld
for 24 h. The study was conducted at the same
time of day and in the same laboratory on each

occasion.

Study Procedures

The study was conducted to a single-blind,
randomized cross-over design. The patients were
studied over 3 days. Baseline spirometry was con-
ducted on day 1. At the start of study days 2 and
3, spirometry was again performed. The study on
each of days 2 and 3 proceeded only if the baseline
FEV1 was within 80-120 per cent of baseline day1.
The patients performed two inhalation studies in

randomized order with approximately 24 h wash-
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out period between treatments. The nebulizers were
filled with 0.5 per cent salbutamol, 1 ml (5 mg)
diluted with 0.9 per cent normal saline, 2 ml. For
the intermittent nebulizers, the patients operated
the manual interrupter on the side of the nebu-
lizer to coincide with the inhalation phase of
breathing. The patients were instructed to press
the interrupter immediately prior to the start
of inhalation, and to release the interrupter
immediately at the end of inhalation. Pulse rate
was recorded pre- and post-nebulization. The
beginning of nebulization is determined by the
time at the start of treatment and ends when the
nebulizer runs dry. Spirometry was done 15, 30,
60 and 120 min after nebulization. The spirometry
was carried out by one of the authors (PM) who

was blinded to the treatment.

Spirometry

Spirometry was conducted using a Vitalo-
graph-compact (Vitalograph Ltd. Buckingham, UK).
For the baseline spirometry measurements prior to
nebulization on each study day, the best of three
attempts was recorded as both actual value and
the percentage of the predicted value for age, height,

and sex.

Statistical methods

Summary statistics were calculated as mean
+ SD. Differences between treatments were evalu-
ated using an analysis of variance for cross-over

study. Statistical significance was set at p<0.05.

Results
Baseline pulmonary function test and
nebulization time

Sixteen subjects completed the study.

Eight subjects performed continuous delivery
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on day 2 and intermittent delivery on day 3
(CN-IN). Another 8 subjects performed intermit-
tent delivery on day 2 and continuous delivery
on day 3 (IN-CN). Age, gender and baseline
pulmonary function test in CN-IN and IN-CN
were not different (Table 1). Mean (SD) FEV1,
percentage predicted FEV1 and percentage FEV1/
FVC of all patients were 1.9 (0.6), 67.6 (11.1) and
69.0 (6.7), respectively. The mean time (SD) for
the nebulizer to run dry was 19.5 = 1.75 min. and
12.2+ 1.78 min. for intermittent and continuous

nebulizations, respectively.

Bronchodilator efficacies

All of the patients significantly responded to
the treatment. The peak bronchodilator efficacies
occurred at 30 min. in both treatments. The mean

percentage increases in FEV1 from baseline at 15,
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30, 60 and 120 min. were 33.0, 35.8, 32.9, and
31.2 respectively after CN and 26.2, 28.0, 26.5,
and 22.7 respectively after IN (Table 2). The mean
increase in FEV1 after nebulization at 15, 30, 60
and 120 minutes were not significantly different
between the two treatments but there was a trend
towards a greater increase after continuous nebu-
lizer than after the other. Carry over effect was
assumed to have not occurred and these was no

evidence of period or sequence effects.

Changes in pulse rate

The changes in heart rate pre- and post-
nebulization were small and not statistically
significant. The pulse rate rose from 79.5 + 8.8 to
86.0 + 9.9 beats per minute with IN and from 80.3
+10.5 to 83.6 + 9.51 beats per minute with CN.

Table 1 Demongraphic data, FEV1 and FEV1/FVC of subjects

CN-IN IN-CN Total

(n=8) (n=8) n=16
Age, yr, mean = SD 40.0 (13.3) 376 (5.1)* 38.8 (2.5)
Sex
Male 3 4 7
Female 5 4 9
FEV1, L, mean +SD 1.8 (0.6) 1.9 (0.6)* 1.9 (0.6)
FEV1, % predicted, £SD 63.1 (10.1) 7215 (10.8)* 67.6 (11.1)
FEV1, /FVC, %, +SD 68.1 (6.0) 69.8 (7.6) 69.0 (6.7)

* = non significant between CN-IN and IN-CN groups

CN-IN = continuously operated nebulizer at day 2 and intermittently operated nebulizer at day 3;

IN-CN = intermittently operated nebulizer at day 2 and continuously operated nebulizer at day 3

Abbreviation
CN = continuously operated nebulizer
FVC = forced vital capacity

MDI = metered dose inhaler

FEV1 = forced expiratory volume in 1 second

IN = intermittently operated nebulizer
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Table 2 Percentage increase in FEV1 at 15, 30, 60 and 120 minutes after continuously

operated nebulizer (CN) and intermittently operated nebulizer (IN).

i . % improved FEV1 (SD)
Time after treatment (min) pP*
IN
15 33.0 (18.6) 26.2 (13.3) 0.11
30 35.8 (21.5) 28.0 (12.9) 0.11
60 329 (24.9) 26.5 (12.9) 0.28
120 31.2 (21.8) 227 (115) 0.07

*p value from analysis of varience for cross over data

Discussion

The present study shows that the bronchodi-
lator efficacies of salbutamol inhaled from IN is
not better than CN. Drug delivery has shown wide
variability between different nebulizer systems.
Factors that have been shown to affect nebulizer
performance include device construction”" fill
volume,” flow,’ temperature and humidity of the
driving gas.11 The present study used the same
study time and nebulizer systems except for the
presence of a manual interrupter of gas flow in IN.

Bronchodilator efficacies were very good in both

treatment groups.

Theoretically, IN may decrease drug waste
during the expiratory phase and increase drug
delivery to the lung. Nieminen et al” studied dosi-
metric nebulizers which nebulize only during inspi-
ration. The metacholine challenge test using
dosimeter nebulization with controlled tidal breathing
was compared with continuous nebulization. This
type of nebulizer has a much improved cost/ben-
efit ratio, and the dose to the patient can be
calculated more precisely. Newnhan and Lipwor’[h13
studied the “Ventstream” nebulizer which can boost
the nebulizer output during inspiration. A nebu-

lizer using this feature produced a twofold increase

in the delivery of salbutamol to the lungs as com-
pared with a conventional nebulizer. Venstream
nebulizer produced an increase in systemic beta-
2-responses with an improvement in some param-
eters of bronchodilatation. Newman et al'* com-
pared a continuously operated open-vent nebu-
lizer (Pari LC) and intermittently operated nebulizer
(Pari LL). This study showed that continuously
operated open-vent nebulizer may be designed to
give lung deposition comparable to that achieved
by nebulizers fitted with manual interrupters. These
three studies have indicated that intermittent or
open-vent nebulizer may be better than continu-
ous nebulizer for inhalation therapy. The unexpected
results in the current study may be due to the
inhalation technique. During IN, all of the subjects
were instructed to start nebulization just before
inhalation. If they started nebulization a little bit
early the results may have been affected. Intermit-
tent nebulizer is inconvenient because it requires
more nebulized time and more coordination of the
patient to use the manual interrupter. Based on
efficacy and convenience, this study suggests that
the intermittent nebulizer is not better than con-
tinuous nebulizer. Study on dose-response curves
and drug deposition to the lungs by ventilation
scintigraphy during IN may be required to solve

this problem.
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Abstract: Somsong W, Akarasewi P and Kladphuang B. Compliance to treatment of tuberculosis
patients with HIV positive. Thai J Tuberc Chest Dis and Crit Care 2004; 25:117-125
Bureau of AIDS TB and STls, Department of Disease Control, Ministry of Public Health.

Background: Tuberculosis remains a public health problem of enormous magnitude in the South-East
Asia Region. Tuberculosis is the major opportunistic infection of HIV infected persons worldwide.
One-third of the increase in the incidence of TB in the last five years can be attributed to HIV. This
causes problems to TB control program, not only the effective treatment but also the inability to
reduce transmission of TB. In addition, the occurrence of multi-drug resistance was increased. These

problems could create huge burden to the patients as well as the public health of Thailand.

Method: This cross-sectional study. The subjects had been newly registered for a 6-9 months
course of chemotherapy. The one hundred smear positive cases had already completed an initial
phase tuberculosis treatment and registered tuberculosis treatment between 1 June 2000 to

31 March 2001.

Results: The pulmonary tuberculosis patients with HIV positive were 30-40 year old (51%). About
two-third, 64 per cent, were male. More than two-third (72%) had primary level or less. More than

two-fifth (44%) worked as laborers. Fifty-nine per cent of the respondents had a monthly income
of less than 5,000 baht, 30 per cent had no income. The patients with severe levels of severity of
tuberculosis accounted for 56 per cent. The patients with mild levels of severity of AIDS accounted
for 97 per cent. The patients who were smoking, alcohol consumption, drug addiction and side
effect had low compliance to treatment. The compliance of patients who had a good attitude on
appropriate number of medicine for treatment were 93 per cent. The compliance of patients who
had a good attitude on appropriate size of medicine for treatment were 88.3 per cent. The factor
significantly associated with the compliance to tuberculosis treatment was number of medicines

(p-value = 0.020).

As results of this study, we found that the patients had a good compliance toward treatment
because they accepted and agreed with the number of the medicine for tuberculosis treatment.
Therefore, health workers should emphasize more advice about the correct tuberculosis treatment in
order to increase the patients recognition on the importance of the treatment which will result in a
higher percentage of compliance to tuberculosis treatment according to the National Tuberculosis

Program.
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MDR-TB) ‘[@mLaww:vgﬂwi’m‘[ﬁﬂﬁﬁmL%maﬂﬁ
AoldiAadanidiu 15190 enwwn Tde3nun
Fulsaiifisnaunedu ﬁqméﬂﬁwtﬁm”a seazRlY
mMasnseuuiy eldeildsnmngioesen 1 e

wsnlFsnsihe ulsaiald 16 10-30 31e° Ty

wishiine [MiawaL “evpsesiu 151301 2989lny

disuasisng

JWUDUNIRBUDUNIAAADIN (cross-sectional
study) Tu@ﬂaai’mi‘mﬂaﬂﬁﬁﬂL%al,am\la'ﬁfﬁmqszwm
15-65 T fdunzidsumsnuidugioslmie amzun
(new smear positive) FOLATUT 1 Nquisu 2543 fis
Fufl 31 fuew 2544 laednsinulsavendescuy

P15 U 6-9 Lhau

o o as
ATIMNAAITN

1. fheTulsadanfiiadaesled ® nuied
#vaeTulsnvenifaginierledlunszu Tadnan

nins9itadeneietfiiAin1slesds ELISA uas

M598UTUAIE western blot



120 2A199908  WNTY UATAUE

2. mssansulunisinunetedaifias (compli-
ance to TB ’frea’fment)7 VEREIAN Qﬁ?ﬂﬁ’aﬂiﬂﬂaﬂm
A329NDUMAUATANNIY ATATNUANRNIY NIDNN
ATIINAIImUAArINEREaTaY 1 YA uazgie
Fudszmusninefulsavenasuiunntunislails
Sudsemuentiesndt 1 Uad Tuszesidindu (nitial
phase) 789NN (2-3 LHBU) INVANFIUNTIENTY

Tu treatment card wazn13 “NAAL

3. viAuafzesfihssdepineinlsn nuned
AnNAniuzavitheses i ldlunsinetulsa s

FIUIULAZTUIATILTALN [FS ULz uTuLdas Tu

4. woinssndu anm® vanely waRingsalu
M3 UYn3 A 311 woaL wiashe « Tugae 2-3 ifeu

LINTAIMISNETulsALen

NANTIANEN

irheinilsnaafidaidoiorle? 91umu 100 18
yn135usndeyalasnis “unusalifiaeiidu
nzifpumsineniaulsan 7 ouudms e 2

[ a @

ffuuinadtaslsaen Suunn feansed 1
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itetulsavanfifatoienled fivihnisdne
T¥nrswansvlunissnuiulsalansindssas 83

#iefiongsenine 20-60 I Fofleady 3211 1

oA

uNNIuay 51 Lﬂumjwﬁ'somq 30-40 ¥ udngui
Tnseeansuanndl aldun nguiifiongiisandn 30 1
wATESTIUIUNNG JATDURE 64 (nANdVIDEAT 36
msﬂau%’u‘[ums%’ﬂmmmnﬁjumew%aaaz 84.4
wnndnzeenguinAvidsiouay 80.6 STAUNTANEN
NN Sefulssandneviadinindosar 72 M9
paniutiouninseaudseudnuinia nin 91w
Sudrennit aSeuaz 44 wasfunguiiliniseensy
3Nl Aunuiosas 864 Teldrafouiaunin 5000
UM Sowar 59 savavanluineléSesas 30 eld
lRvdatfiou vty 2,160 v usnguilinseensy
3Nl qmﬁan@uﬁﬁsw‘lﬁmnndﬁ 5,000 U Faraz 90.9

MIATBWUT 91g WA SEAUNSANI BN Tald
falfau LufiAN “uiusne dadunissansulunis
%’nmi’aﬂiﬂi:ﬂzLﬁuﬁummﬁjﬂaai’mi‘mﬂamﬁﬁm%a

wled (Famnsen 2)

97199 1 ﬁi’ﬁu’JuLLat%ﬂﬂﬂ:ﬂﬂ\‘m@:NﬁﬂHW FUUNAIN DIUVINT 15190 i

2UVINIT 157198 J3

U (3apaz)

U AuIgs 28 (28.0)
Tsswenunadesnedssanuyinei 29 (29.0)
Tsonenunanu 5 (5.0)
Tsowenunaiesuih 6 (6.0)
Tsomenunanzien 15 (15.0)
Tssmenuagu 14 (14.0)
Tsowenunaideadn 3 (30)

9N 100 (100.0)
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AT NN 2 MU TIEATTAINTEANSUIUNTS T L UNANEN BT LY

. o o
anuauznaly U (%) o of Odds 95% ClI p-value
compliance ratio
3 100 (100.0) 83.0
01y @) 0214’
<301 42 (42.0) 90.5 3.80 0.55-26.35
30-40 1 51(51.0) 784 1.45 0.25-8.54
<401 7(7.0) 714 1.00
Mean (+SD) = (32.11(+6.47)
0.626'
LW 36(36.0) 80.6 1.00
BIN 64(64.0) 84.4 1.30 0.45-3.78
jigHd]
. 0.773°
FLAUMIANEN
Uszanfnsmisernin 72 (72.0) 81.9 1.00
TsnAnwIa endn 28(28.0) 85.7 1.32 0.39-4.46
DTN
, 0.596'
TU 30(30.0) 83.3 1.00
INEATNTIN/GING U 26(26.0) 76.9 0.67 0.18-2.51
Ui 44(44.0) 86.4 1.27 0.35-4.60
Tuldraiiou
o My 0.740'
Taifinels 30(30.0) 833 1.00
< 5000 59 (59.0) 81.4 0.87 0.27-2.79
5000-10000 11(11.0) 909 2.00 0.21-19.34

Mean (£SD) = 2160.00 (£2187.20)

(1) p-value by X2 test

(2) p-value by Fisher’s Exact test

anuguLvzeyTulsaUsaTuunAzuuueandu
2 seiuANeIN1T2a9IUlsA KAN1TATIAL WKL (AFB)
WATHANIENENINEI “N5wen (CXR) 1dun seiusd
ATENINY 2-8 AZLUU SEAD aliANTEWINg 9-14 AzLUu
uANULIIzeslIaen Tuunsenidu 2 Tudy
AINBINTT BIN1TH AYTIlIAen © Ldun STauen
fAEndng 0-7 Azuuu JLeU 9flA1TEnINe 8-14
ATLLUU

mMINA 3w avAwguLsszesiulsalanzes
nauAnmeglusedy oy unnfevar 56 uazdl
nsgansuliosninguiiinnuguusszssinlsalen
sum Anaguussaaslsaon Fouar 97 aglu
sedum wanspansulunsinsnguiiianaguuss
adlsaen “sedy _sfnnninmeddei liwuanu s
sendwanuguusszeslsaiuniseaniulunisinm
atsraiilng



122 9a7199900  WANTY UATAUE

A397 4 p1Ansthadsszasensnen Tulsaten
WmfﬂQﬂaﬂﬁmmiﬁuﬁumuﬁmﬁomnﬁ AIDERE 29
A9uiuumBa/edul /e1duu Fovar 26 nundas
favany Muaedadatuindosas 12 31Nn1979Y
WudﬂﬁﬂaﬂﬁﬁmmﬁwLﬁmmmmfvﬂﬁnﬁﬂau%’ﬂu
nM3snEIAINd wiennisineiAeseasensnetallsa
Taiflanu “wkusne dfnunseensulunissnenete
soifing

vinuaRwoviieMidudisfuduiuresfine
TWn1seansuloua: 93 'uu@’ﬂwﬁﬁuﬁmﬁwmm

anatfinelin1suensusouas 88.3 A9AN19N 5
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MiruaRzesithefiiumeiviuiuzeade Ianw
“wWusne datunispaxnsulunissheiulsaten
sevzidindu (p-value = 0.020) BuglendviAuaRLiu
[ v o G 3 v [

Frafustuurasias innsuansulun1ssnen 4.34
Wi 2pviithedliiudieiuduiugeadasily

Snwiailsalan

fef_uynd A 31 viser woaL win azlvinig
pansUlUNMISNHIAINTT WA liwuAN “NWUS eI
woAnsandu snmiunseeniulunisineiulse

Uanag9maLilay MR 19N 6

a1eefl 3 uularisarzeanssaniulumsnimduunamuaNguLITedlIn

o % of Odds
R IES TR R MU (%) 95% CI p-value
compliance ratio
ANNTULITeYTOIlIA 0.797'
Sefudn 44(44.0) 84.1 1.15 0.40-3.31
S8 g 56(56.0) 82.1 100
AMHTULIITEdlIAen © 1.000°
g 97(97.0) 825 1.00
S 3(3.0) 1000 285.12 0.00-2.95

(1) p-value by x* test

(2) p-value by Fisher’s Exact test
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A5 4 IUIULATIBEazIaINITEaNSUTUNIT BT L UNAINEINTTNLAENTEYENS N TulsA

2 mstaAsszasensneinlsa U (%) % of Odds 95% ClI p-value
compliance ratio

MINABIAINADY

i 12(12.0) 75.0 1.00 0.424

14l 88(88.0) 84.1 176 0.42-7.33
Baymuawmdesnt u 0.269°

Y 6(6.0) 66.7 1.00

1aidl 94(94.0) 84.0 263 0.44-15.69
1hadiasneg 0.089°

Y 11(11.0) 63.6 1.00

14l 89(89.0) 85.4 3.34 0.86-13.04
AufumaEImiTe 0.249°

Y 29(29.0) 75.9 1.00

Taidd 71(71.0) 85.9 1.94 0.66-5.73
Adsuydo/maul “o1dou 0.765"

Y 26(26.0) 80.8 1.00

aidl 74(74.0) 83.8 1.23 0.39-3.90
saefialansiin 0.424°

Y 12(12.0) 75.0 1.00

Taidl 88(88.0) 84.1 1.76 0.42-7.33

(2) p-value by Fisher’s Exact test

a9 il 5 FuaunasSepazzanseanulunsinmsuunmairuafzesiiesdesldlunsineniule

% of Odds

ﬁﬁunﬁwa\‘lﬁﬂ'msiaﬂ'l%’nu'r‘;’mi‘m U (%) sompliance atio 95% ClI p-value
Twaupadae 0.020'
Taiuiugiag 57(57.0) 754 1.00 116-16.23
Wiue 43(43.0) 93.0 434
PUavedLfingn 0.082"
Taiufiude 40(40.0) 75.0 1.00

Wil e 60(60.0) 88.3 252 087-7.32
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a9 9fl 6 FuduuarIepazsavmIseniulunIsnETuUNARNgANTING I 200
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WHRANIINAIU BN U (%) % of Odds 95% CI p-value
: compliance ratio
uun3 0677°
LU (,1<20 su/4u) 10(10.0) 80.0 1.00
T v 90(90.0) 83.3 1.25 0.24-6.48
Ay 1 0.199°
fin 5(5.0) 60.0 1.00
Taifi 95(95.0) 84.2 356 0.55-23.12
LWL win 0.432°
LW 3 (3.0) 66.7 1.00
Taiv w 97(97.0) 835 253 0.22-29.61

(2) p-value by Fisher’'s Exact test
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