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Effects of Nebulized Budesonide as an Adjunct to Standard Treatment
of Asthma Exacerbations: A Randomized, Double-Blind, Placebo-

: Controlled Trial
*Akhtaruzzaman M, Ahmed SU%, Hoque MA”, Choudhury AM*, Hossain MA?, Islam MN°®, Cegum

B’, Dhar SK®

This study w
management of
controlled trial w
moderate 10 severe
prcdnisolonc Img/kg
Ipratrop:um bromide (500mcg) was nebul
as a part cf standard treatment of
or 4mL of r.ormai saline which w
ipratropiu.: bromide. The
(n=33) were similar, but at 1 hour, 2 hour and 3
Score were significantly improved in the bude

positive immediate effect of nebulized budesoni
an encouraging findin

exacerbations in children.

asthma exacerbations in pediatric

» Maniruzzaman M’, Rashid FB', Kabir A", Hasan MM", Chowdhury B", Khan AH"

as done to determine the effects and outcome of inhaled budesonide in addition to standard
age groups. A randomized, double-blind, placebo
as done in a tertiary care urban hospital. Sixty six children aged 5 to 15 years with
asthma exacerbations were cligible. All patients received a single dose of
orally as first dose of systemic corticosteroids and then salbutamol (0.15mg/kg) and
ized every 20 minutes for 3 doses and then hourly for 2 hours
asthma exacerbations. The intervention was 2mg (4mL) of budesonide
as nebulized immediately after the 1* dose of nebulized salbutamol and
baseline characteristics of the budesonide group (n=33) and placebo group
hour PEFR, respiratory rate, pulse rate, Sa0O, and asthma
sonide group compared to placebo group (p<0.01). The
de added to standard treatment of asthma exacerbations is
g for further investigations of its routine use in the treatment of asthma

[Mymensingh Med J 2014 Jul; 23 (3): 418-425]
Key words: Nebulized budesonide, Asthma exacerbations, Children

Introduction

sthma is a common chronic disorder of the

airways that is complex and characterized

by variable and recurring  symptoms,
airflow obstruction, bronchial hyper
responsiveness, and an underlying inflammation.
Asthma exacerbations are acute or sub acute
episodes of progressively worsening shortness of
breath, cough, wheezing, chest tightness or some
combination of these symptoms'. Asthma is
common in people of all ages in countries
throughout the world. The global prevalence of
asthma ranges from 1 to 18% of the population in
different countries®. In Bangladesh the prevalence of
asthma is 6.9%. The prevalence of asthma in
children (5-14 years) is higher than in adults’. All
patients with asthma are at risk for acute
exacerbations®. In the United States, over 60% of
childhood asthmatics experience exacerbations at
least once per year. Risk factors for asthma
exacerbations are acute viral respiratory infections,
aeroallergen exposure, airborn pollutants, tobacco
smoke and psychological stress’. Recommendations
for treatment of asthma exacerbations include the
use of selective b2-agonists, ipratropium bromide
(IB), and systemic corticosteroids (SES)H
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Intravenous (IV) and oral corticosteroids (CS)
appear to have equivalent effects’. Systemic
corticosteroids improve pulmonary function and
reduce hospitalizations, but require 4-6 hours to
reach peak effect”®.

This time delay is due to changes in gene
ranscription  and  altered  protein  synthesis
(genomic effect)’. Many studies published in last
15 years have shown therapeutic early effects (after

minutes of its administration) of inhaled
corticosteroids  (ICS) suggesting a different
mechanism of action of topical character

(nongenomic effect)'’. Studies also show that
asthmatics present a significant increase in airway
mucosal blood flow in comparison with healthy
subjects (24 to 77% higher in asthmatics), and that
inhalation of fluticasone (880ug) or budesonide
(400pg) decreases blood flow in  both
groups' 2T Byidence suggests that ICS
decrease airway blood flow by modulating
sympathetic control of vascular tone, potentiating
no-adrenergic neurotransmission in the airway
vas-ulature'*">. After release from sympathetic
terminals, norepinephrine must be taken up by
postsynaptic cells for inactivation by intracellular
enzymes. Because uptake of norepinephrine is
inhibited by CS, this could lead to an increased
norepinephrine concentration at the neuromuscular
junction explaining the CS-induced
vasoconstriction'®. Furthermore, this decrease of
airway blood flow is likely to enhance the action of
inhaled bronchodilators bgf diminishing their
clearance from the airwayI . Thus, simultaneous
administration of ICS and bronchodilators could be
of clinical significance'®.

Inhaled corticosteroids are recommended for long-
term control of persistent symptoms.' However,
recent data indicate that ICS used in the acute
setting may have an additive effect to Seo i
perhaps due to a more rapid effect on topical
plasma membrane-based vasoconstriction®, A
recent Cochrane systematic review of ICS use in
acute asthma calls for further study in this area®.
Budesonide inhalation suspension (BUD) is the
On}y nebulized corticosteroid approved for use in
chfldren in the United States”. Studies of BUD in
chnl'dren'with asthma exacerbations report a more
TaPl{i Improvement  in - oxygen saturation,
respiratory rate, heart rate, peak expiratory flow
rate (PEFR), and asthma scores, when compared to

Mymensingh Med J 2014 Jul; 23 (3)
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or combined with SCS™ 22 Chijgrar
BUD are reported to be suitable for discri

the hospital earlier”*. No close-rellatec‘l”ge o
effects were apparent among the pmienmddverse
with budesonide for short duration Therev ereated
differences in the incidence, severity, or ¢ ¢ 1o
adverse events reported among the B[,y Pes of
placebo groups”. If budesonide nebJ]’ and
improve the clinical conditiop of "
exacerbations more rapidly and reduce ha(Sthma
admission or stay it would highly i
effective®. " ~ cost
Our hypothesis was that adding a single, 2-me do
of inhaled budesonide to standard treatm;nt Soef
asthma exacerbations provides early and greater
clinical improvement in children compa:ed to
standard therapy alone. If adding ICS 1 standard
treatment of asthma exacerbations improves
symptoms more rapidly, it would be an important
adjunct to standard treatment of
exacerbations.

ated with

tion

asthma

Methods

This double-blind, placebo-controlled, randomized
clinical trial was done on children (5 to 15 years)
with asthma exacerbations in the Department of
Paediatrics, ~ Mymensingh ~ Medical ~ College

Hospital, from 1* November 2011 to 31% October
2012.

Inclusion criteria: i) Children with age range from
5 to 15 years, i) Children of either sex with asthma
exacerbations having asthma score 8 or greater
(Table I), iii) Capable of measuring PEFR.

Exclusion criteria: 1) Any evidence of respiratory
tract infection or suppurative lung disease, ii) Any
history or evidence of cardiac, renal or hepatic
dysfunction, iii) History of use of steroid within
last seven days, iv) Having altered level of
consciousness, v) Have been enrolled in the study
previously.

Operational definition
i) Asthma: At least two prior episodes of \\'hgizil\g
and dyspnea requiring bronchodilator therapy™ .
i) Asthma exacerbations: An asthma cxuccx‘b;ttpn
was defined as an episode of wheezing for which
the patient needed an emergency Visit 10 hospital
or a physicianw.
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Table It Asthma severity score
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Variables Asthma Scoring

| Point 2 Points 3 Points
Respiratory rate
2-3 years <34 35-39 >40
4-5 years <30 31-35 >36
6-12 years <26 27-30 >31
>12 years <23 2427 >28
O, saturation (%)

>95 on room air
Wheeze Normal or end
expiratory wheeze
Retractions None or
intercostals
Speaks in
sentences or coos
and babbles

Dyspnea

sentences or utters short

90-95 on room air <90 on room air or with

supplemental oxygen

Inspiratory and expiratory

wheeze, diminished breath
sounds, or both

Intercostal, substernal, and
supraclavicular

Speaks in single words or short

phrases or grunts

Expiratory wheeze

Intercostal and
substernal
Speaks in partial

cries

They were distributed randomly by lottery,
group and the rest 33 in Placebo (nebulized

33 patients fall in nebulized budesonide with standard therapy
normal saline) with standard therapy group i.e., Placebo group.

Sample size was calculated by following formula®':

P](l"P1'"Pz“—P2} 2
n= St (2, +2;)

Where,

n= sample size for each group
P

=Proportion of patients developing outcome in control group

P,=Proportion of patients developing outcome in treatment group

Zo.=Z-value (two tails) at a definite level of si
ZP=Z-value (one tail) at a definite power e.g.

Here

P1=33.3%=0.333 [Devidayal et al.* found
>70% PEFR (% of predicted)]

gnificance e.g. 1.96 at 5% level of significance
1.64 at 95% power (when p=0.05)

good response in 33.3% patients in prednisolone group i.e.

Py=73.3%=0.733 we expected that there would be a 40%

So,
0.333(1 - 0.333) 1 0.733(1 - 0.733)

(effect size) absolute improvement for those on
the study therapy® (i.e. 73.3% of the subjects will have a s

uccessful outcome).

(0333 - 07337 X (196+ 164’

=32.98

So sample size is=33%2=66
There was no drop out.

This study was approved by the research ethics

committee at Mymensingh Medical

all participants prior to enrollment.

Mymensingh Med J 2014 Jul; 23 (3)

College
Hospital, and informed consent was obtained from

Every  patient  received standard  asthma
exacerbations therapy while the guardian was
approached for consent to participate in the study.
This therapy included prednisolone Img/kg orally

420
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and nebulized salbutamol (0.15mg/kg), nebuhzcc:
ipratropium bromide (500mcg) and suppleme;(tya
oxygen to maintain an oxygen saturation >9. 0.
Then they were divided randomly into
experimental group or placebo group by lottery.
The randomization sequence remained concealed
to all study personnel until the conclusion qf the
study and beginning of data analysis. To m'amtfnn
blinding the study medications (Budisonide
nebulizer solution or Normal saline) were
administered by a physician other than the
investigators. He placed the study medication into
shielded nebulization chamber in the absence of the
investigators. Immediately after the 1*' dose of
nebulized salbutamol and IB, 2mg/4ml of
budesonide was nebulized®®*® to experimental
group and 4ml of normal saline (NS) was
nebulized to placebo group .

Just after giving the nebulized budesonide or NS,
2™ dose of salbutamol and ipratropium bromide
was nebulized and 20 minutes after the start point
of 2™ dose, 3" dose of salbutamol and ipratropium
bromide was nebulized and then they were
nebulized hourly for two hours'.

Measures

PEFR, respiratory rate, pulse rate, SaO, and asthma
score were obtained at study entry and then hourly
upto 3 hours. Additional baseline data collected
included patient demographics, clinical asthma
history, and prior treatments.

Peak expiratory flow rate was measured by using a
peak flow meter. The best of three successfully
performed maneuvers was accepted.

Table II: Baseline characteristics of patients (n=66)

Oniginal Contribution

Data were analyzed by SPSS 14 (Statistic
package for social sciences). Initially the bse ;cal
characteristics between the twq gr(,ups' ine
compared. Then the changes in the PEFR
rate, respiratory rate, SaO, and asthmg, scor‘e
compared at 1, 2 and 3 hours after adminjsty
of study drug. Unpaired Student’s
used to compare means between twq
square analysis was done to compare distribution
of age, sex, family history of asthmg medication
and presenting symptoms and signs. Confidence
interval was set at 95% level. Resylts were
considered to statistically significant at p value
<0.05.

Were
pulse
Were
. ation
U tests were

groups. Ch;.

Results

A total of 66 consecutive children who presented to
the pediatric wards with asthma exacerbations were
considered for the study. Thirty three patients were
assigned to the budesonide group and another thirty
three patients were assigned to the placebo group.
In the budesonide group, 20 patients were male and
13 patients were female. On the other hand in the
placebo group 19 patients were male and 14
patients were female. The baseline demographic
and clinical characteristics of the two groups were
similar (Table IT & III).

Both study groups improved with treatment.
However, in budesonide group the improvement in
PEFR, respiratory rate, pulse rate, SaO, and asthma
score was significantly more (p<0.05) (Table IV).
There were no adverse events in children in both
groups.

Parameters Budesonide Group Placebo Group P value*
(n=33) (n=33)
mean+SD mean+=SD
Age (years) 8.44+2.16 8.38+2.11 0.945 NS
Height (inch) 48.18+4.21 48.27+4.32 0.851 NS
Weight (kg) 21.33+4.95 - 21.03+4.97 0.811 NS
Duration of asthma (years) 2.38+0.82 2.35+0.81 1.000 NS
Asthma score 11.36+1.41 11.25+1.21 0.0541 NS
* Unpaired student’s “t” test; NS= not significant
421
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Table 1I: Presenting symptoms and signs (n=66)

Parameters Budesonide Group Placebo Group P value*
(n=33) (n=33)
No. (%) No. (%)
Breathlessness during
Talking ; 24 72905 285 7580
Resting 09 itser 27304500008, 32420 5 DL [O12
Physical exhaustion
Yes
03 9.10 02 06.10
No 30 90,90 31 93.90 0.642 NS
Speaks in
Sentences 00 00 00 00
Partial sentences 26 78.80 27 81.80  0.757 NS
Wards 07 2120 74061, 18.20
Wheeze
Expiratory 28 84.80,:54:29.4 1 8790 cg soainad
Explratory and inspiratory 05 15.20 04 12.10 :
Retractions
Intercostal 02 06.10 04 12.10
Intercostal and substernal 30 90.90 29 87.90  0.431 NS
Intercostal, substernal and supraclavicular 01 03.0 00 0.00
Pulse (per minute) 100-160 33 100 33 100 a
PEFR (% of predicted value) 40-60 33 100 33 100 a
S(lOg
94-90% 30 54.50 25 45.50
<90% 03 2730 08 7270 OO09NS

*Chi-square test; NS= not significant; a = No statistics computed because both group had same value.

Table IV: Out come (at 1hr, 2hr & 3hr) compared with base line (Mean+SD)

Parameters PEFR (% of Respiratory  Pulse rate/min Sa0, (%) Asthma
predicted value) rate/min score
Atbase  Group A 49.50+1.55 39.94+7.77 12291+11.01  91.00+1.85 11.36+1.41
line Group B 50.79+3.69 39.82+6.64 124124831  91.09+1.59 11.25+121
P value* 0.068NS 0.946NS 0.616NS 0.83INS 0.054 NS
1 hour Group A 76.63+1.38 24.97+3.25 102.18+6.58  95.15+0.71  7.36+1.03
Group B 69.30x1.13 27.82+4.10 109.09£5.48  94.12+0.89  9.18+1.01
P value* <0.01%** <0.01** <0.01%*%* <0.01** <0.01*x*
2 hour Group A 77.42+1.23 23.55%2.77 88.42+5.36 95.55+0.71 5.91+0.52
Group B 71.42+1.09 25.27+3.35 96.85+5.24 94.45+0.83  7.30+1.05
P value* <0.01** <0.01%** <0.01%* <0.01** <0.01**
3 hour Group A 78.58+1.06 22.42+1.79 83.64+3.86 95.94+0.35 5.42+0.50
Group B 72.36+0.99 24.48+2.74 93.52+4.56 94.76+0.66  6.36+0.70
P value* <0.0]1** <0.01** <0.01** <0.0]** <0.01] **

Group A: Budesonide group; Group B: Placebo group

*Unpaired Student’s “t” test; NS = not significant, ** = significant.

Mymensingh Med J 2014 Jul; 23 (3)



Discussions :
In this study children with moderate-to-severe
asthma exacerbations found significant

improvement in the PEFR, respiratory rate, p}Jlse
rate, SaO, and asthma score when nebulized
budesonide was added to standard therapy of
asthma exacerbations including SCS. Some stu_dies
comparing ICS to SCS in asthma exacerlz)laﬂons
reported improvements in astl;mg}sscores Sror
pulmonary function tests (PFTs)™ " flnd reduced
length of hospital stay”‘“’ in children with ICS. In a
Cochrane systematic review, Edmonds et al.”
concluded that the use of ICS for asthma
exacerbations in the emergency department (ED)
was associated with small improvements in peak
expiratory flows and forced expiratory volumes
and a decreased risk of hospitalization. To date, the
role of ICS as an adjunct to standard treatment of
asthma exacerbations has been unclear. The
Cochrane review included two studies in which
ICS were given in addition to SCS. Sung et al.”
conducted a trial in children with asthma
exacerbations using prednisolone plus BUD and
found that the use of budesonide with prednisolone
was associated with some interesting tendencies
with improved Pulmonary Index Score (PIS) at 1
hour and a more rapid discharge rate from the
hospital. Nuhoglu et al.” reported an increase in
peak expiratory flow rate in pediatric patients with
moderate asthma exacerbations treated with
methylprednisolone plus BUD when compared to
treatment with methylprednisolone plus placebo.
Upham et al.*® found that budesonide added to
standard treatment of asthma exacerbations did not
improve asthma score or other short-term ED based
outcome. In their study they did not measure
PEFR. Abdullah et al.”® found that the addition of
budesonide nebulization to standard treatment of
asthma exacerbations decrease the admission rate
of children with severe asthma exacerbations.

Limitations of the study

Spirometry was not done. Duration of hospital stay
and subsequent follow up not done. The study was
of short duration, This was a single centered study.

Conclusion

The effect of nebulized budesonide in addition to
systemxc steroids, nebulized salbutamol and
nebulized IB in improving the PEFR, respiratory

Mymensingh Med J 2014 Jul; 23 (3)
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rate, pulse rate, Sa0, apd as'thma score in childrep

with asthma exaccrbat'mns IS an encouraging this

finding needs further investigations of i TOUtine
use in the treatment of asthma exacerbatiop, in
children.

References

1. National Asthma Education and Preventiop
Program. Expert Panel Report 3: Guidelines
for the Diagnosis and Management of Asthmg
Bethesda, MD: National Institutes of Health,
National Heart, Lung, and Blood Institute
Available at: http://www.nhlbn.mh_g()v/
guidelines/asthma/asthgdIn.pdf. Accessed Mar
24,2012.

2. Global strategy for asthma managemen and
prevention. [updated 2011] Global Initiative
for Asthma. Available at: WWW.ginasthmg.
Org. Accessed January 4, 2012.

3. Hassan MR, Kabir ARML, Mahmud AM,
Rahman F, Hossain MA, Bennoor KS. Amin
MR, Rahman MM. Self-reported asthmg
symptoms in children and adults of
Bangladesh: findings of the National Asthma
Prevalence Study. Int J Epidemiol. 2002;31:
483-8.

4. Global strategy for asthma management and
prevention. NIH Publication. 02-3659, 2005.
Available at: www: ginasthma. com.Accessed
January 4, 2012.

5. Moorman JE, Rudd RA, Johnson CA. King M,
Minor P, Bailey C, Scalia MR, Akinbami LJ.
National surveillance for asthma - United
States, 1980-2004. MMWR Surveill Summ.
2007;56:1-54.

6. Guibas GV, Makris M. Papadopoulos NG.
Acute Asthma Exacerbations in Childhood.
Risk Factors, Prevention and Treatment.
Expert Rev Resp Med. 2012;6:629-38.

7. Rodrigo G, Rodrigo C. Corticosteroids in the
emergency department therapy of acute adult
asthma: an evidence-based evaluation. Chest.
1999;116:285-95.

8. Rowe BH, Spooner C, Ducharme FM,
Bretzlaff JA, Bota GW. Early emergency
department treatment of acute asthma with
systemic corticosteroids (update). Cochrane
Database Syst Rev. 2001;1:CD002178.



10.

11.

14.

15.

16.

7.

18.

19.

20.

Barnes PJ, Adcock IM. How do corticosteroids
work in asthma? Ann Inter Med. 2003;139:
359-70.

Losel R, Wehling M. Non genomic
steroid hormones. Nat Revy
2003;4:46-56.

Kumar SD, Brieva JL, Dantal, Wanner A.
Transient effect of inhaled fluticasone on
airway mucosal blood flow in subjects with
and without asthma. Am J Respir Crit Care
Med. 2000;161:918-21.

Paredi P, Xharitonov SA, Barnes PJ.
Correlation ot exhaled breath temperature with

bronchial blood flow in asthma. Respir Res.
2005:6:15.

actions of
Cell Biol.

. Mendes ES, Pereira A, Danta I, Duncan RC,

Wanner A. Comparative bronchial
vasoconstrictive  efficacy  of  inhaled
glucocorticosteroids. Eur Respir J. 2003;21:
989-93.

Wanner A, Horvath G, Brieva JL, Kumar SD,
Mendes ES. Non genomic actions of
glucocorticosteroids on the airway vasculature
in asthma. Proc Am Thorac Soc. 2004;1:235-
8.

Horvath G, Wanner A. Inhaled corticosteroids:
effects on the airway vasculature in bronchial
asthma. Eur Respir J. 2006;27:172-87.
Horvath G, Sutto Z, Torbati A, Conner E,
Salathe M, Wanner A. Norepinephrine
transport by the extraneuronal monoamine
transporter in human bronchial arterial smooth
muscle cells. Am J Physiol Lung Cell Mol
Physiol. 2003;10:1152-8.

Kumar SD, Emery MJ, Atkins ND, Danta I,
Wanner A. Airway mucosal blood flow in
bronchial asthma. Am J Respir Crit Care Med.
1998;158:153-6.

Gustavo JR. Rapid Effects of Inhaled
Corticosteroids in  Acute Asthma: An
Evidence-Based Evaluation. Chest. 2006;130:
1301-11.

Kelly L, Kolbe J, Mitzner W, Spannhake EW,
Bromberger-Barnea B, Menkes H. Bronchial
blood flow affects recovery from constriction
in dog lung periphery. J Appl Physiol. 1986;
60:1954-9.

Rodrigo GJ. Comparison of inhaled fluticasone
with intravenous hydrocortisone in the

Mymensingh Med J 2014 Jul; 23 (3)

Onéginal Contvibution

21.

22,

23

24.

25:

26.

27.

28.

29.

30.

treatment of adult acute asthma. Am J Respir
Crit Care Med. 2005;171:1231-6.

Devidayal, Singhi S, Kumar L, Jayshree M.
Efficacy of nebulized budesonide compared to
oral prednisolone in acute bronchial asthma.
Acta Paediatr. 1999:88:835-40. :
Nuhoglu Y, Atas E, Nuhoglu C, Iscan M,
Ozcay S. Acute effect of nebulized budesonide
in asthmatic children. J Invest Allerg Clin
Immunol. 2005;15:197-200.

Sung L, Osmond MH, Klassen TP.
Randomized, controlled trial of inhaled
budesonide as an adjunct to oral prednisone in
acute asthma. Acad Emerg Med. 1998;5:209-
13.

Wanner A, Hovarth G, Brieva JL, Kumar SD,
Mendes ES. Non genomic actions of
glucocorticosteroids on the airway vasculature
in asthma. Proc Am Thorac Soc. 2004;1:235-
8. :

Edmonds ML, Camargo CA Jr, Pollack CV Jr,
Rowe BH. Early use of inhaled corticosteroids
in the emergency department treatment of
acute asthma. Cochrane Database Syst Rev.
2003;3:CD002308.

Upham BD, Mollen CJ, Scarfonnnne RIJ,
Seiden J, Chew A, Zorc JJ. Nebulized
Budesonide Added to Standard Pediatric
Emergency Department Treatment of Acute
Asthma: A Randomized, Double-blind Trial.
Academic Emergency Medicine. 2011;18:665-
T

Scott MB, Skoner DP. Short-term and long-
term safety of budesonide inhalation
suspension in infants and young children with
persistent asthma. J Allergy Clin Immunol.
1999;104:200-9.

Abdullah A, Alangari, Malhis N, Mubasher M,
Al-Ghamedi N, Al-Tannir M, Riaz M, Umetsu
DT, Al-Tamimi S. Budesonide Nebulization
Added to Systemic Prednisolone in the
Treatment of Acute Asthma in Children: A
Double-Blind, Randomized, Controlled Trial.
Chest. 2014;145(4):772-8.

Singhi SC, Banerjee S, Nanjundaswamy H.
Inhaled budesonide in acute asthma. J Paediatr
Child Health. 1999;35:483-7.

Qureshi F, Pestian J, Davis P, Zaritsky A.
Effect of nebulized ipratropium on the

424



31,

32.

)
9

34.

OWW

tes of children with asthma.

hospitalization ra

N Engl ] Med. 1998;339: 1030-5.
Hoque MM. Abc of research methodology and
biostatistics. Dhaka: Author; 2009.

Chan YH. Randomised Controlled Trials
(RCT) - Sample Size: The Magic Number?
Singapore Med J. 2003;44:172-4.

Razi CH, Turktas I, Bakirtas A. Comparison of
single 2000-microg dose treatment VS
sequential repeated-dose 500-microg
treatments with nebulized budesonide in acute
asthma exacerbations. Ann Allergy Asthma
Immunol. 2008;100:370-6.

Tsai YG, Lee MY, Yang KD, Chu DM, Yuh
YS. Hung CH. A single dose of nebulized

M ;
ymensingh Med J 2014 Jul; 23 (3)

35.

36.

budesonide decreases exhaled ni
children with acute asthma Jmt
139:433-7. e,
Matthew§ EE, Curtis PD, McLain,

LS, TUI‘bItt- ML Nebulized budesc BI, Mml’ig
orz}I steroid in severe CXac‘ myd.e Versyg
childhood asthma. Acta Paediatr Tbamns .

3 e

¢ Oxide |

ediatr. 20 n

L

9998894

Scarfone RJ, Loiselle JM, Wi

'_ ’ WIle
JM, Henretig FM, Joffe MEJFIL Decker
dexamethasone versus oral predn; Nebulizeq
emergency treatment of asthmat{sone _in the
Ann Emerg Med. 1995;26:480-¢ I children

A



