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Wiparat manuyakorn : A Prospective Randomized Controlled Trial of Salbutamol Aerosol

Therapy via Metered Dose Inhaler-Spacer versus Jet Nebulizer for Young Children with

Acute Wheezing.
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Objective: To study efficacy and side effect of salbutamol aerosol therapy via Metered Dose
Inhaler-spacer (MDI-spacer) compared with jet nebulizer in young children with acute wheezing

Design:  Prospective randomized double blind placebo controlled clinical trial

Setting:  Pediatric in—patient ward, King Chulalongkorn Memorial Hospital, Bangkok.

Patients: Children up to 5 years of age who had wheezing associated with respiratory tract
infection and were admitted to the Department of Pediatrics, King Chulalongkorn Memorial Hospital.

Method:  All the studied children were examined and their clinical scores before and after
salbutamol aerosol therapy were recorded. The pulmonary function tests (tidal breathing) were
performed to measure parameters from flow volume loop (%V-PF, Tp/Te, 25/PF), Crs (compliance)
and Rrs (resistance) before and after salbutamol aerosol therapy. The patients were classified into
two groups by restricted randomization. The first group (jet nebulizer group) recieved placebo 2
puffs via MDI-spacer and then salbutamol (O.5%Vento|in®respiratory solution) 0.15 mg/kg via jet
nebulizer. The second group (MDI-spacer group) recieved salbutamol MDI 2 puff via spacer and
then placebo via jet nebulizer. Percent improvement in parameters from flow volume loop, Crs, Rrs,
clinical score, respirarory rate, heart rate and oxygen saturation after salbutamol aerosol therapy in
both groups were compared by Mann- Whitney U Test

Result: A total of 34 wheezing children underwent pulmonary function tests before and
after salbutamol aerosol therapy (17 via MDI- spacer and 17 via-jet nebulizer). Percent improvement
in Crs/kg, Rrs, %VF, Tp/Te, 25/PF and clinical score were not statistically different in both groups. But
post bronchodilator heart rate in the jet nebulizer group- was-significantly increased. (p=0:002)

Conclusion: Efficacy of salbutamol aerosol therapy' via MDI-spacer’ compared with jet
nebulizer in young children with acute wheezing was not different in terms of percent improvement
in pulmonary function test and clinical score. However, salbutamol aerosol therapy via jet nebulizer
caused significantly higher heart rate than MDI-spacer.
Department/Program..........cooooviiiiniinnns Student’s signature.......c.ooviiii
Field of study.......coooviiiiiiii e AdVISOr's Signature.........cooviiiiii
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(Review Literature)
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1l 2000 Rubilar L uazanz Anwndihaianans 1-24 e Nunfiviasaniausion
a1n13 mgladeann Tnalduiediaeanidu 2 ngu nquusn (61918) 165U salbutamol
119 MDI with spacer 200llg %1 10 W 5 Af Filaenguiaas (6231¢) 165U salbutamol

a

174 jet nebulizer 0.25 mg/kg 1N 13 w19l 3 ASalaeld clinical score ilusnilsziiulszans

be

nw wudn giloalungy MDI spacer Ananismauauedsian1sinEsandn wsn1sAnmIil

W4 randomized single- blind "

nsAn L UFaLnaundssiiulssansnanlne PFT

T 1997 Gappa M uazAnz lAMIN19ANEILLL double-blind randomized
crossover studies W3aLifigyl salbutamol NU3MNsA8AE MDI-spacer WauiLAs jet

nebulizer TWAnAaRANUATMLATIANIAS  chronic lung disease ImetFauiiauan

dynamic compliance WaZ dynamic resistance el salbutamol MDI 200 g waz 0

v

. . U 1 g I o o o o 1 8
N4 jet nebulizer 600lLg WUAINA resistance anAIRENNTE A ATYNaRINg ©

Tl 1998 Fok TF uazAmzlaninisAneuy double-blind randomized crossover
studies TwiAinAsaRnaun uAINeNgnaiAsaaNINndY 4 4dlanyl TaeAnenfsaudiay
salbutamol MDI with non-valved spacer i1l jet nebulizer WAz ultrasonic nebulizer Tnedn

AN static respiratory resistance waz A1 functional residual capacity (FRC) w191 MDI with

: . 0y o S .9
non-valved spacer Qg ultrasonic-nebulizer TWinanassneananga jet nebulizer
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sluuunigIee

(Research Design)

Prospective randomized double blind placebo controlled clinical trial

sziilan15998 (Research Methodology)
3.1 Usz41n4g (population) WazAABENG (sample)

fansAnuludiedinfisndng acule wheezing  aesulilunadiely
drenunsntgaans  Tssnaauaaaiiasnsnl ananagn ng Fausisud AQunau 2545 09
31 funpn 2546 Taaduheflazinanfinsmagdeadnldnis inclusion criteria yjnda

Inclusion criteria

1. angtiaendivizawminiu 5 1

2. welafiiFes wheeze Tutawnelasenvierianeladnuazaen
3. { clinical score 3211914 4-8

4. l@Funistiuaenaniunasasaesdiloy

Exclusion criteria

1. Congenital airway abnormalities
2. Respiratory failure fiasfinzasdaamnia’la
3. 15U bronchodilator Ntagndn Wsawwiniu 6 Galus

N12ANUILIUNAFIDEINSNFBINIT

AINNM9ANEY pilot study WLIFTAA resistance (Rrs) AIWLEIN 30 WA Tunguin 5y
21119 MDI-spacer = 0:0598 + 0.01492 cmH20/ml/sec uazungulHiueInig

jet nebulizer = 0.0454 + 0.01335 cmH20/ml/sec

ANULAAT OL 0.05

B o010

unuAnlugns nigroup =2 (Zaz + ZB)°G 1 X, - X,)°

X, = Aneatlungunlafie e MDI-spacer = 0.0598

X,= Aadelunguinldiuannig Jet nebulizer = 0.0454



G° = Pooled variance
= (n,=1)S,+(n,-1)S", = (5-1)0.01492 * +(5 -1)0.01335 *
4+4-2

= 0.0002

n,+n,-2
Zou2 = 20.05/2 =1.96 ( two tail)
ZB =Zo.010 =1.28
unuenluges n/group = 2 (1.96+1.28)°(0.0002)/(0.0144)°

= 20.25(Uszanu 21 ARABNGN)

3.2 N9RILNALAZNI19IA (Observation and Measurement)

piautlslunisaqs

Vorer/Ve(%V-PF) = ratio of volume to peak tidal expiratory flow to
tidal expiratory volume
Toree/ Te(T/Te) = ratio of time to peak tidal expiratory flow to
tidal expiratory time
Teroe/Pree (25%PF) = ratio of tidal expiratory flow at 25%
remaining expiration to peak tidal expiratory flow

Crs/kg (ml/cmH20/kg) = compliance of respiratory system/ kg

Rrs (cmH20/ml/sec) = resistance of respiratory system

.. 10
Clinical score

RR/min Air entry Retraction Wheezing
0 <40 Normal No No
1 41-50 Normal-+ rhonchi Suprasternal End-expire
2 51-60 Decrease+ rhonchi 1+ nasal flaring Expire
3 >60 Poor 2+ subcostal Inspire +expire
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ABNNNTANEN
1. thifindeyaralifaasudnuusiall dexd@nnduen nmsdtadeloe
uazenfigilag 15y TnefRsusannuaininiunsnuazdeyaannisszdouiaelu
2. 19 chloral hydrate ( 25-50 mg/kg) Lﬁﬂlﬁ;}’ﬂqwﬁu
3. measuenedibsuaziiuineanisuanssinee Iazuun clinical score
MufngRTn et lawa s B L gt seandian (oxygen
saturation)']:mﬂﬁl%m?lm pulse oximeter Tmﬂﬁﬂﬁm ,B:J:ﬂa‘uflu PFT wag clinical scorehi
NILTiAURLN
4. 1309 Pulmonary function test ( SensorMedic 2600 ) azl&%unns
calibrate Lm"}'mri'auél%mwmrﬂ;"\aLﬁ@iﬁﬁmamwmmimﬁu?@m: 3
5. 1 PFT 41 pre bronchodilator test 1ngRs passive flow—volume
technique 1UNNA1 parameter rF9LAZIAAT compliance WAY resistance 1BINIUAU
melalngAunanAeaeIenIela 10 A%
6. nglaFuen wiisdfilaeniu 2 ngulaenisldnisduuuusniin
1. ﬂz\jmﬁiﬁ‘?u salbutamol 9179 MDl-spacer TunsARed
Babyhaler® i1 spacer aiLinnslen neunisnuen spacer azlf5unng primed fagan
Wi 10 puffs ﬁ@umﬂ%ﬁnﬂﬂ% LL@mmmzummﬁ@uWunﬂﬂ% ﬂ@mﬁ@ﬂﬁﬁ*um
salbutamol 119 MDI 2 puffs Taemi 1 puff ugeeligilaanieladeen 5 p¥s ¥
Ussanny 30 ANl udnAswuendose Anlindaanniils placebo 0.03 mikkg Wanlu
normal saline 11w 2.5 ml tnunNg jet nebulizer Taerld 0O, flow 6-8 @MIN1Y face mask
2. mjuﬁié’i“u salbutamol 114 jet nebulizer mjuﬁ%ﬁ,@ﬁum
placebo 14 MDI2 puffs Tagwu 1 puff Wides bl ladnesn 5 AXaudA LN
dose dal  wdeaniulden salbutamol (0.5%Ventolin® respiratory solution) 114 0.03
ml/kg naule normal saline i 2.5 ml HAUNN jet nebulizer el O, flow 6-8 ans/unh
NN face mask
7. %1 PFT {1 post bronchodilator test nasanl@dduen 30 w1 Ineld
passive flow-volume technique tsAnAN parameter AN9UAZInAY compliance uaY

resistance 199n9ALe lalag A W AINARALTIEIN1Te A 10 A



1"

WHUNHNUAAIIEYINNITIAE

ma9ad e diaauastiuina N suanesae) Az clinical score

N PFT 1l pre bronchodilator test

v v

salbutamol N9 MDI 2 puffs Placebo 14 MDI 2 puffs
Placebo 114 jet nebulizer salbutamol n114 jet nebulizer

\ \
'

nagl@dusNAsL 30 W

:

N1 PFT vl post bronchodilator test

meaadaneilauaziuinaanisuanesing Az clinical score
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gﬂﬁ 3 LLA@MINIS blind &1 salbutamol WAL placebo

gﬂ*?i / L@@ﬁxspacem‘jllﬂﬁ%ﬁﬂﬂ’]

—




51171 5 uana jet nebulizerldlun1s@nn

-

519 6 LARILATRIAS

13
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3.3 N9LAusausINdaya(Data Collection)

v
%

inAldainniein PFT lusuunasunisifiudesyaa pre bronchodilator test

uaz post bronchodilator test WAZAN clinical scores NBUUWATUAINITWUEN WAT LA 1

° v =
ANUANTREIATTIAINTILAULLAS

3.4 N153LAgIzUTaya (Data analysis)

v dg/ o 1
- Tayaiug U Waualag A1 mean+SD
al 1 d‘v v 1 1

- WFeuiauAn parameter ninlAann flow=volume loop, AN Crs WAL Rrs AaTAN
clinical scores NAULAWAINITNKET  TAg paired t — test

- Mauasuutasresan parameter 19mleann flow-volume loop, A1Crs WAL Rrs 7
aleuazAn clinical scores ABULATUAINITNUEN F9NTIAINTL AT A998 AIINNT
v = o 1 o v
IFuR9TNAs, nsnsuaela, oxygen saturation taaiinaualugiaacienas uazilau
= ] ! , Ay = a v
Weuszndnangulag unpaired t - test lunsiiidayainisnszasuuuing wazld Mann-

Whitney U test Tunstindayaiinisnseaauuulailng



uny 4

L

HANNSILATIZUTAYA
(Result)

nsAne Tudilaeininngag acute wheezing #3ulFlunadiaeludanunsior
aans  Tsawenunagiiaensnl ananatnalne seuddun 1 Hguiau 2545 D9 15

NNANWUE 2546 9aunA 34 31l

4.1 Tayanugurasdibauaznanisnadauanssannlannaulien

;:Iﬂmﬁﬁﬁmﬁﬁﬂm%\mm 34 378l Lﬂiéﬂ@ﬂﬁﬁ%ﬂﬂﬁ%% jet nebulizer 17 318 (118
7 218, W4 10918) UATNGET G919 MDI-spacer 17 318 (398 12 #7181, Wil 5 9718) @1
Lfa'ﬁlﬂlumim jet nebulizer g4n91NaN MDI-spacer Lantiae! ﬁ@g@ﬁuﬁmﬁuj“ﬂm%ﬂ 2 N{a
Wur swin, dszsinevevuaiEFuaawulueiln, fcinical score, Ssniamnela uaz
A O, Saturation nawlvien iqu%\imﬁqLLﬂiﬁiNj@’mmimmmummmmwﬂ@m@hﬁ% tidal

breathing wansl3lumnsned 2



A15197 2 uARSTayANUFIULAsNANISARaLRNTTANMWUannaulaen
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NN jet nebulizer |  Ngx MDI-spacer P - value
(n=17) (n=17)

WA (T8 ATN) 8:9 12:5 0.296
{imﬂﬂ(Kg) (mean+SD) 8.98+3.5 7.2442.21 0.358
28] ( Lﬁ'ﬂu) 14.82+10.96 11.62+ 8.89 0.160
(mean+SD)
UsedRiAEnaL AN 14 9 0.297
ULNHUNABDARN
Clinical score naulien 5.11+0.99 5.17+1.42 0.249
RR(/min) 44.04+13.46 45.67+14.44 0.239
O, Saturation (%) 94.25+4.30 95.06+3.99 0.220
Crs/kg(ml/cmH,0/kg) 0.99+0.43 1.04+0.34 0.250
Resistance (Rrs) 0.062+0.21 0.060+0.017 0.242
(cmH,O/ml/sec)
Voree/ Ve (%V-PF) 0.17+0.06 0.19+0.04 0.358
Toree/ Te(Tp/Te) 0.10+0.05 0.12+0.04 0.339
Ter25/P (25/PF) 0.42+0.11 0.48+0.11 0.320
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4.2 yan1smsIadNIsannlan (tidal breathing) NAULAZAAS LN
4.2.1 A1 specific compliance WA resistance
WanBFaueunaninadNssaninten (tidal breathing) neuuasuad lfannwuan

] ¥
nsulasuuilasaas specific compliance (Crs/kg) nauwazndslienluis 2 ngulaidnonu

o ar

1 1 al o aa dl
ULANANBENNULANATUNINEDA (N3N 1)
@n1A1 Resistance (Rrs) Wua1 N9 lieniaaasdaiuaniliien resistance nas by

#1analABANITLHENNNa jet nebulizer Huay1 ¥ Resistance (Rrs) anadNINN9N WANNg

dl da’ = 1 o 1 a o o o aa dl

wWasuulasitlilauuanseiuadeldagAnisans (nann2)

4.2.2 A1 parameter A10N flow-volume loop

A d . A R o o

WaFauey parameters F19473N flow-volume loop VLNINANBUZEANULEY
waananluie 2 ngu laun

A . N , o a

nsLlatuLlaa9A V, Ve (%V-PF) WUFINGNTLHNNNG jet nebulizer AN1gti
VUV V.V, (%V-PF) NaSliignuannInnga MDI-spacer aginslsfisnunisnlasuulasmas
IxFuenluwieaads nudniniadaauulaseealidadrAnyn1eada (ns1min3)

o . A A S
naasuilasrasdn - T, T.(Tpme)  wudilwie 2 nan AnnaiiNauLes

1 o o

T, /T(TpTe) naalien wslufidadnAunivansa (na i 4) iwhaaiunisidasuudasaes

PTEF " E

AN TL25/P,(25/PF) (N9INI5)

TEF
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N1 LaRIAN specific compliance, Crs/kg (ml/cmH,0/kg) naulazuaslfeNyivaadia

Specific compliance(ml/cmH20/kg)

RN

P=0.513

P =0.554

DRUG

jet nebulizer

L]
17 17

MDI-spacer

[0 mean

I 95% CI
}prebronchodilator

95% CI
postbronchodilator

mean

N3INA2 LAR9AN resistance (Rrs) (cmH20/ml/sec)Aauuazad lHienivaadsna

.08

.07

.06

.05

Resistance (cmH20/ml/sec)

.04

< Y T
[
iy h
[
|
P =0.277 P=0.153
jet nebulizer MDI-spacer

DRUG

I 95% CI
prebronchodilator

O mean

| 9s%Cl
postbronchodilator

mean



Vptef/ Ve

TP/TE

19

dl 1 ' o % i’/ as]
NNAN3. WARNA V. NV, (%V-PF) Haulaznad lienyiaaedns

P=0.174

| I 95% CI } prebronchodilator

.20

.08 o

1
17

jet nebulizer

DRUG

NIMNN4. LAAIAN T,/

—
O mean
R LG40 95% C1 } postbronchodilator
mean
MDI-spacer

v
T (Tp/Te) NOULAZWAS 12Ny 9aais

P=0177

.06

P =0.548

[0 ‘mean

— I 95% CI
_____ prebronchodilator

95% CI .
} postbronchodilator

mean

L]
N= 16

jet nebulizer

DRUG

16

L]
18 18

MDI-spacer
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1 v
NIINNS. WARNAN T, 25/P, (25/PF) NAULATWAS WENeaas3s

TEF

25/PF

P———

N= 16 16

jet nebulizer

DRUG

MDI-spacer

95% CI
prebronchodilator

mean

95% CI
} postbronchodilator

mean
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4.3 nsidagunilasaasdnas, ansin1sungla, oxygen saturation WazAclinical score
WRINNT Liken

wudnaauwlaaesdnas (AFYuN) (mean +SD) lungw jet nebulizer naw

LATUAIITNANIUAIN  126.15419.52 111 132.34+19.56 HIHANNLANFANALiNaNiTel

%

ANATYN19ADA (p-value<0.05) WAZAN clinical score NAULAZUAS LHEN9aasRTATULINI
HadAneain  (p-value<0.05)  dwfunsidasuudaseessmsniamela,  oxygen

saturation nauuaznaslienluwivaasls iauLanaANIuat 19NTRANATYNNalaA Agsn

9199 3 UAY 4

A9 3 wamansulAsunlasaag pulse rate (PR), respiratory rate (RR), oxygen

saturation WagAclinical score URINAN jet nebulizer

Pre bronchodilator | Post bronchodilator p-value
(mean_+SD) (mean_+SD)
PR ( beat/min) 126.15+19.52 132.34+19.56 0.016
RR(/min) 44.04+13.43 42.08+12.83 0.083
O, saturation (%) 94.24+4.29 94.84+3.82 0.141
Clinical score 5.11+0.99 3.29 +1.40 < 0.001

A51974 waRINTIALURLRsIaY pulse rate(PR), respiratory rate(RR), oxygen

saturation WagAclinical score URINANMDI-spacer

Pre bronchodilator | Post bronchodilator p-value
mean_+SD mean +SD
PR ( beat/min) 133.01+14.28 131.45+15.58 0.384
RR(/min) 45.67+14.44 46.23+16.30 0.656
O, Saturation (%) 95.06+3.99 95.51+3.78 0.09
Clinical score 5.17+1.42 3.58+1.00 < 0.001
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4.4 wWFguigusasazaasnisilagunlasaasninlsninannnisnagaudaNssanIw
lanuaalpanlneds jet nebulizer uaz MDI-spacer

dl = = ¥ dl o !
LN@ﬂﬂ‘]&f’]Lﬂ?}‘ﬂUL‘VIF;I‘LI?ﬂﬂ@tﬂ]@\‘lﬂ’}ﬂﬂ@ﬂuuﬂ@\‘mﬂ\‘]WJLLﬂﬁ‘[ﬁl’]ﬂ“‘]@’Wﬂﬂ’]?ﬁlm@@Nﬁﬂ
' v o ad i £ [ . . . =<
nntlansendneanislienyia 2 75 WUQWﬂ’W@ﬂ‘EZ’Q’]ﬂ‘IJ@MI@Nﬂ@iNLﬂu normal distribution A4
Laﬂﬂﬁ%zﬁu'ﬂ%’mﬂ@lugﬂmm median WAZAY minimum, maximum wazld Mann-Whitney U
o 1 % dl 1 o ] dl 1
Test Iuﬂﬁﬁ?ﬂﬁuqmwﬂ’]ﬁ\lLLlﬂﬂIFIN‘ﬂ@\‘i’a“ﬂﬁlﬂtﬂﬂﬁﬂ%‘Lﬂ@ﬂuLLﬂﬂﬂﬂﬂﬁﬂ’]m’)LL‘]J?[FIN"] MU

deaenispauduassaataIanaanad b un A1 resistance (Rrs), V.V, (%V-

PTEF

PF), T,/ T(Tp/Te) WAY T,.25/P,(25/PF) WidFatmzaadnasilanunilaslunnsaulsnasnis

v pTEF 'E TEF(

o o

e 2 38 ldRANLANFANee 19l A 1A YN NARRA (p-value>0.05) FIA19197 5 LA

o

N3% 6-9

al 2 =l e al o L d
A1FINN5S LLﬂﬂQﬁ’ﬂﬂ@z‘ﬂ’ﬂﬂﬂﬁ‘iLﬂﬂﬂuLL‘]J@\?‘II’Q\‘IE]’JLL‘]J‘i‘VI’JﬂvLﬂ'Qﬁﬂﬂ’li‘Vl AFAUANTIO

mwdasuadlvandsaunauenigassia (Mann-Whitney Test)

NN jet nebulizer NaN MDI-spacer Asymp.Sig(2-tailed)

median(min,max) median(min,max)

Resistance(Rrs)(cm | -5.35(-60.00,40.00) | 8.00(-46.80,24.35) 0.967

H,O/ml/sec)

Voree/ Ve (%V-PF) 4.6(-26.00,138.00) 4.80(-45.19,73.20) 0.520
Toree/Te(TP/Te) 9.6(-31.00,178.0) 0(-58.00,101.40) 0.740
Ter25/P 1 (25/PF) 6.7(-19.00,45.91) -1.9(-28.7,60.21) 0.494




%change of resistance

%change of V-PF
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1 1 v
n31NN6. uanFasazraan1sLas ULl age resistance (Rrs) adleniagadda

P =0.863
25.00 1 » Median + 1.51QR
—» a3
» median
0.00—
p Q1
-25.00™
———— —_» Median-1.5IQR
-50.00
Q3-Q1=IQR
jet nebulizer MDI-spacer
drug

ANN7. LansFatazaasnIsilasiLlaspn v

Ve (%V-PF) A9 e 940995

100.007] g P =0.459
—— pMedian + 1.51QR

50.007

Q3

rmedian

0.00™ g
>
- »Median-1.51QR
-50.00 1 1 ’
jet nebulizer MDI-spacer
Q3-Q1=IQR

drug
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d‘ 14 d‘ 1 o & :// as]
nN711N8. LansTasazaasnalasullaeAN T, /T (Tp/Te) SIS R

N2 N9, uansFeaazpasnslasuutlasan T 25p

%change of25/PF

PTEF" "E

¢
150.007
P=0.535
N — pmedian + 1.5 IQR
& 100.007
=3
b
)
S -
%D 50.007]
. @
2
=
0.007] P median
Q1
-50.007] AN

jet nebulizer

drug

. median - 1.5 IQR

MDI-spacer
Q3-Q1 =IQR

25/PF) UAI WTeINT94099 3

e

o
50.00" |
P =0.459
——®» median + 1.5IQR
25.007]
- wQ3
0.00™ | P median
- Ql
"25.00 median - 1.5IQR
T T
jet nebulizer MDI-spacer

drug

Q3 -Q1 =IQR



25

4.5 1lFauiaunistdasutilasuadmn clinical score, TWAT, AMSINISUALALAL

oxygen saturation #adbAeElAEAT jet nebulizer waz MDI-spacer

wusnFasazaaan1snlasulasmes clinical score lungy jet nebulizer aARINAN
n3NgN  MDl-spacer usiliivpdAyn1eatd  Fesazaeanisnlasunlasmes  oxygen
saturation \xawANTanlUNgN jet nebulizer usiliilasuuilaslungu MDI-spacer 1w
wenfuAfeaazaasnislasuulasesdnsinisunalats i asuulacluisasangs

o a o - : - T |

AmFufesazaeinisiasuulasnesdnasnudn lungu jet nebulizer AnTsiNIY

AITNATHINNIMNGN MDI-spacer BLNATANAUNINATEH FIA19199 6

A151976 LdnIsaaazaadni1sidaauilasuasAn clinical score, pulse rate(PR),
respiratory rate(RR) LA E oxygen saturation uadlvadsauiiauea i nedastin
(Mann-Whitney U Test)

% change of NN jet nebulizer nqN MDI-spacer Asymp.Sig(2-tailed)
median(min,max) median(min,max)

Clinical score (%) 40.0 (0,75.00) 25.0 (0,50.00) 0.104

Pulse rate (%) 6.12 (-12.10,14.89) | 0 (-19.23,8.8) 0.002

O, Saturation (%) 0.5(-1.69,3.32) 0 (0,1.89) 0.809

RR (%) 0 (-22.26,21.20) 0 (-18.57,14.70) 0.417




un¥ 5
a7Unan15398 aflsans uasdaiauaLue
dgUuan1sIe

annsAnsFaueunisldien  salbutamol W19 MDl-spacer  WaInng et
nebulizer lugtlheiinenydeandn 5 Siveladl@aaviin 41w 34 1 Taesinnisnagew
ANITINNUBARREAT tidal breathing WRaLiAauneuuazuadliennudn Seeazaeenig
wasuntlamdslenaasen resistance (Rrs)., A1 parameter 7591&a1n flow-volume loop

(VoreeVe (%V-PF), AN T, /T(Tp/Te), T,.25/P. .(25/PF) ) uazAn clinical score liiAINUANANY

PTEF PTEF TEF

v
o o v o

Mt Wil Ayneatialunisienvaesds Aeiu asenaagdlsdonisliian salbutamol

o

719 MDI-spacer uazn"4 jet nebulizer WinannssnenliunnAnei wazannnisse ey

v 1
nadnalABseIns e Ra@asaanudInns lian salbutamol 9114 jet nebulizer FNMTLANTR

o s

pulse rate A< e 9Nl ATUNADA

andsrauanisias

nsldenluglaednisgnazensenidinigmunslalaense (aerosol therapy) i
feaiinsannilss@nanmannndvsalndineeiunislfeiaay nadraAeanindy daznan
gl lifeaiusamiaunisaauadandinvsadnidiniaaaiaana

TuAdeiifunisAneuBauieuntslien salbutamol N1 MDI-spacer Waz
¥4 jet nebulizer Tugtleifnengiiosndn 5 Tiuelafideawidalnadsnfunnanaues
ran1slienlag dnnsnmadnssnnInUenfqeds tidal breathing waz 132184 clinical score
waalfen  n1sUssiiunnsmeudueeriasnaentuaenan neN1sR RN NL e AR 28AT
tidal breathing tuanannlssfinlganned resistance (Rrs) Hanad wazilaviiuldannis

o X ' ~ = = A
PANUULBNAN VoV (%V-PF) u1a TPTEF/TE(TD/TG) I8 TEF25/PTEF(25/PF) AMNNITANTINNIU

NALBNFUAN V, V. (%V-PF), A T, /T(Tp/Te) YRR T_25/P, _ (25/PF) Miinaumnas el

PTEF PTEF TEF

3
¥ A

fati@dnilugiaalunquifinisneuausssiaeaeanannau

11,12,13,14

" lunundailagldFas

d' . % Y, 4 .
avpeanaulasunlasaes parameter Aneantl sonniaiesazaesnnanuulamecAn
resistance WAz clinical score lTunnsAneFaueaulsz@nsuaaadnislien salbutamol

NN MDl-spacer Aungliennng jet nebulizer
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NANTIANHINUIN A1 median Ua95asazaadnI1Tasunlas1adA  resistance

1% aa

(Rrs) lungu jet nebulizer wazNgN MDl-spacer liwAnsnriuaenaltadAynIead
Tneifingw jet nebulizer ANN3AAAITAIAT resistance MAdlNEANTaY daungu MDI-

1 1 v 1
spacer 1A1 median 1295088289171 A8ULUAILBIAN resistance WNTY B9IFA19AINNNT

[ %

AnE1189 Fok T.F. wazAanuz® AAnsluwsnaaasnaunuuanlaiguainaaaninnin 4

3

2
% |

&Uanif wudnAnFeaazaainailanuulased resistance (Rrs) anasivaasnguuazlungs

MDl-spacer anaduNNNINeelladAtynieaia Wwhaaiun1sAneEn1ee Gappa Way

1
=l

AL “RannsAnen ldnAaeaneuA I MUANAN192 chronic lung disease M MANAIULALA

[ =

U uazannAnEnauutntl AR FeuAst Funasnnazanlulanlunianuen

o—

Anniniaz bronchopulmonary dysplasia wWReugunislden salbutamol M1 MDI-
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. dnse
5. aimeN WL LA

L] engu A
L] eingu B
RR/min Air entry Retraction Wheezing
0 <40 Normal No No
1 41-50 Normal + Rhonchi Suprasternal End expire
2 51-60 Decrease+ rhonchi 1+ nasal flaring Expire
3 >60 Poor 2+ subcostal Inspire +expire

Clinical score NAWNWYLN =

Clinical score WAIWEN =

6.Pulse oximeter
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Aawlien
% Sa02 AT ..o, AT 2t PSS o VRS e,
PR A ..o AT ATINS. e DRE .,
o £%
a4 b9feN
% Sa02 AT .vvee AT2. ATNS.. o DRE
PR AT oo ATIN2. ittt ATINS. oo DR,
7.Pulmonary function test (SJUNNN.......oooveiveeeeeen.. )
Tidal flow parameter Pre B.D. PostB.D. %change

VeV (%V-PF)

Tore/ TL(TP/TE)

PTEF

Tee,o/P

EF25

25/PF)

TEF(

PTEF/VT

Crs/kg(ml/cmH20/kg)

Rrs/kg(cmH20/ml/sec)

RR(breath/min)

Expiratory tidal volume




‘SensorMatics 2600
Pediatric Pulmonary Cart

The 2600 Pediatric
Pulmonary Cart from
SensorMedics is a mobile,
automated system for mea-
surements of lung function

on spantaneousty breathing
and mechanically ventilated
neonates, infants and children.

The 2600 provides measurement protocols and analysis
programs for fidal breathing, ventilator or artificially
induced forced flow volume loops and pressure volume
curves. Passive respiratory mechanics measurements
with the Hering-Brauer reflex enable determination of
static compliance and respirafory resistance. Functional
Residual Capacity [FRC) measurement is accomplished
by a constant flow nitrogen washout technique.

Testing complexity in children is reduced through the
use of all nonsinvagive technigues. Noesophageal
balloon is required for measurements, enhancing
patient comfort and acceptability.

Features:

= Provides For Rapid, Non-Invasive Assessment of
Upper And Peripheral Airways

= (luantifies the Efficacy of Bronchodilator Therapy

= (ffers Supportive Respiratory Mechanics Data For
Evaluating Ventilater Changes and Weaning Criteria

= Assists In Early And Accurate Diagnosis of Pulmonary
Disorders

= Automated “Hands Free” Instrument Control And

' Operation

=
=== SENSORMEDICS

-

Thaer Coaneteslr-tonteaiye Doane Cemnaeirs
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A. Terminology

%C20
%V-Pr
25/PF

Cs/kg

Percent Compliance Last 20% of Total Compliance
Percent of Tidal Volume to _Peak Tidal Expiratory Flow
Terminal Flows/Peak Expiratory Flow

Area Under Flow Volume Curve

Dyn Compliance/kg (ml/cmH50/kg)

Effective Dynamic Compliance (ml/cmH30)
Respiratory System Compliance
Compliance/meter (ml/cmH20/m)

Elevated Expiratory Veolume (ml)

Expiratory Flow Reserve (mil/sec)

Flow at the Inspiratory Reversal Point (ml/sec)
Functional Residual Capacity

Functional Residual Capacity per kilogram
Mean Aisway Pressure (cmH

Ratio of Mid-expiratory to Mé'lﬂsplralﬂl"{ Flow
Mean Ingpiratory Flow :

Airnway Pressure at occlusion plateau

Jacket Pressure During the Squeeze Technique
Positive End Expiratory Pressure (emH,0)

Peak Tidal Flow,/Tidal Volume

Peak Inspiratory Pressure (cmH;0)

Plateau Pressure {cmHo0)

Peak Tidal Expiratory Flow (mil/sec)

Peak Tidal Inspiratory Flow (ml/sec)

Rate Constant.  (TEFSO-TEF25)/(.25 * Vi)
Respiratory Rate (oreaths/min)

Respiratory Systemn Resistance

Specific Compliance (ml/emHo, Q/FRC)
Specific Resistance (cmHzﬂfmlfsechFlC}
Specific Vmax FRC (FRC's/sec)

Time Constant (25 " M‘t}f{TEFSO—‘[EFEE}
Expiratory Time (sec) (Tidal Loops)

Tidal Expiratory FHow at 10% of Tidal Vol (ml/sec)
Tidal Expiratory Fow at 25% of Tidal Vol (ml/sec)
Mid-Tidal Expiratory Flow (mi/sec)

Expiratory Time {sec) (Resistance/Compliance)
Inspiratory Time (sec)

Percent-of time for inspiration

Mid-Tidal Inspiratory Flow (ml/sec)

Percent-of -Time, to Peak Expiratary, Flow

Time to Peak Tidal Expiratory Flow (sec)

Time to Peak Inspiratory Flow (sec)

Plateau Time (sec)
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