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Learning Objectives

• To make familiar the specifics of treatment of 

rhinitis and asthma in children, especially in 

relation to safety, efficacy and easy 

administration for better compliance in 

pediatric populations

• Understand the use of spacers in asthma 

management in children



Epidemiology of allergic rhinitis and asthma

Asthma

Allergic 

Rhinitis

Allergic Rhinitis

• Occurs in up to 20% of the general population

• Occurs in approximately 85% of asthmatics 

• AR patients have a 3-fold risk of developing asthma

Asthma

• Occurs in roughly 5% of the general population

• Occurs in up to 50% of AR patients

Corren J et al.  J Allergy Clin Immunol 1997: 99 (2):S781-786



Allergic Rhinitis Management



Management of AR

• Avoidance Measures

• Proper Pharmacologic Therapy

• Allergen Immunotherapy

• Proper Education of the Patient/Caregiver

Joint Task Force on Practice Parameters in Allergy,  Asthma, and Immunology. The Allergy 
Report . Allergic disorders: promoting best practices. 2001. Available at: 
www.theallergyreport.com . Allergic Rhinitis and Its Impact on Asthma (ARIA)  guidelines. 1999. 
Available at: http://www.whiar.org Accessed Septemb er 27, 2007. 



Pharmacologic Management 

Options for the Treatment of AR

• Oral Antihistamines

–1st Generation

–2nd Generation

• Intranasal Antihistamines

• Intranasal Corticosteroids

• Leukotriene-Receptor Antagonists (LTRAs)

• Oral Decongestants

• Intranasal Decongestants

• Intranasal Anticholinergics



Guidelines for the Treatment of 

Allergic Rhinitis

Treatment Joint Task Force on 
Practice Parameters 

for Rhinitis

Eur. Academy of 
Allergy and Clinical 

Immunology

ARIA

Allergen avoidance Indicated for all Indicated for all Indicated for all

1st-generation 
antihistamines

Not recommended Not recommended Not recommended

2nd-generation 
antihistamines

Safe and effective First-line therapy First-line ther apy

Nasal 
corticosteroids

Most effective 
medication class

First line in 
moderate or severe 
persistent disease

First line in 
moderate or severe 
persistent disease

Mast-cell stabilizer Safe and effective Safe and effective, 
but less effective 

than antihistamines

Safe and effective, 
but less effective 

than antihistamines

Leukotriene-receptor 
antagonist

Equal efficacy to oral 
antihistamines 

(loratadine)

No comment Indicated with 
modest evidence of 

efficacy

Adapted from Bousquet J, et al. Allergy. 2008;63(Suppl. 86):8-160; with permission from Blackwell Publishing LTD; Joint Task Force. 
Presentation presented at: The Annual Scientific Meeting of The American College of Allergy, Asthma & Immunology; November 8-
14, 2007; Dallas, TX.



Antihistamines

1ST GENERATION

• Diphenhydramine

• Promethazine

• Triprolidine

• Chlorpheniramine

• Hydroxyzine

2ND GENERATION

• Cetirizine 

• Loratadine 

• Desloratadine

• Fexofenadine

• Levocetirizine

Oral Antihistamines

Intranasal Antihistamines

• Azelastine

• Olopatadine



First-Generation Antihistamines

• Characteristics
– Highly lipophilic and readily 

cross the blood-brain barrier, 

significantly impairing CNS 

function

– Short-acting

– Poor selectivity; can also block 

adrenergic, serotoninergic, 

dopaminergic receptors

• Safety
– Adverse events due to their lack 

of selectivity, resulting in 

anticholinergic effects such as 

• dry mouth, tachycardia, 

urinary retention, and 

gastrointestinal disturbances

– Adverse events caused by the 

ability to cross the blood-brain 

barrier, result in sedation and 

impairment of psychomotor and 

cognitive function. 

Stephen A. Brunton, MD et al. Treatment Options for the Management of Perennial Allergic Rhinitis, With a 
Focus on Intranasal Corticosteroids; South Med J. 2007;100(7):701-708. 



Second-Generation 

Antihistamines:

• Characteristics 

– Long-acting
– Greater selectivity
– Little or no CNS 

penetration—large 
molecules, lipophobic

– Equal or greater efficacy 
than first-generation 
antihistamines

– Effective for sneezing, 
nasal itching, and 
rhinorrhea

– Minimal decongestant 
effect

• Safety

– Less sedation than first-
generation 
antihistamines 

– With some products, 
dose escalation may 
increase likelihood of 
sedation

CNS = central nervous system.
Physicians' Desk Reference, 58th ed. Montvale, NJ: Thomson PDR; 2004. Shamsi Z, et al. Hum Psychopharmacol. 
2000;15:S3-S30. Bender BG, et al. J Allergy Clin Immunol. 2003;111:770-776. 



Pharmacologic Agents 

• Second-generation antihistamines are generally 

preferred over first-generation antihistamines for 

the treatment of allergic rhinitis. 

• Intranasal antihistamines may be considered for 

use as first-line treatment for allergic and 

nonallergic rhinitis



Therapeutic Decisions in Pediatric 

Patients with Allergic Rhinitis
• “When choosing treatment for children with AR, consideration 

must be given to the side effects of medications”

• “All first-generation and some second-generation 
antihistamines can be associated with adverse effects on 
cognitive function and learning, as a result of their sedative 
properties”

• “Treatment with a non-sedating second-generation 
antihistamine has been shown to improve learning potential 
and is a better choice for treatment in this population”

AR = allergic rhinitis.

Blaiss et al. Curr Med Res Opin. 2004;20:1937.



Intranasal Antihistamines

• Intranasal antihistamines are efficacious and 
equal to or superior to oral second-generation 
antihistamines for treatment of seasonal allergic 
rhinitis

• Intranasal antihistamines have been associated 
with a clinically significant effect on nasal 
congestion

• Intranasal antihistamines are generally less 

effective than intranasal corticosteroids for 
treatment of allergic rhinitis



Intranasal Corticosteroids

• Intranasal corticosteroids are the most effective 

medication class for controlling symptoms of allergic 

rhinitis

• In most studies, intranasal corticosteroids have been 

shown be more effective than the combined use of an 

antihistamine and leukotriene (LT) antagonist in the 

treatment of seasonal allergic rhinitis

• Intranasal corticosteroids may provide significant relief 

symptoms of seasonal allergic rhinitis when used not only 

on a regular basis but also on an as-needed basis



Correct use

1. Shake bottle well

2. Look down

3. Use right hand for left nostril; 

put nozzle inside nose, 

aiming towards outside wall

4. Squirt one or twice (two 

different directions)

5. Change hands and repeat on 

other side

6. Do not sniff hard

Scadding GK et al. Clin Exp Allergy 2007;38:260-275



Leukotriene Receptor Antagonists

• LTRAs are effective in the treatment of seasonal and perennial 
allergic rhinitis

• There is no significant difference in efficacy between LTRA and 
antihistamines (with loratadine as the usual comparator), and their 
concomitant use may be additive

• Although the concomitant administration of a LTRA and an 
antihistamine can have an additive effect, in general this approach 
is less efficacious than administering ICS as monotherapy

• However, such combination therapy may provide an alternative 
treatment for patients who are unresponsive to or not compliant 
with ICS





Immunotherapy

• Highly effective and disease modifying

• Candidates:

– Moderate to severe symptoms

– Lack of improvement with other modalities

– Presence of comorbid conditions

– Evidence of specific IgE sensitization based on testing

• Compliance in children higher with sublingual

• Subcutaneous probably more efficacious than sublingual

• Risk of anaphylaxis with subcutaneous



Asthma Management



2007 National Asthma Education and Prevention Program Expert Panel 

Report Guidelines (“NAEPP Guidelines”)

• Recommended treatment approach focused on asthma severity and control
– Assess asthma severity in patients who are not on long term control medication 

and begin treatment that is appropriate to the level of asthma severity

– After initiating treatment, assess asthma control and determine if goals for 

therapy have been met

– If necessary, consider adjustments to therapy (step up or step down) 

• The most effective long-term control medications attenuate the underlying 

inflammation 

• The Expert Panel concluded that inhaled corticosteroid (ICS) agents are 

the most consistently effective long-term control medications at all steps 

of care for persistent asthma

National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diagnosis and Management of 

Asthma (EPR-3 2007). U.S. Department of Health and Human Services.  Available at 

http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf (Accessed March 15, 2010.)
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2007 NIH Asthma Guidelines: Patients 5-11 Years of Age

(For patients newly diagnosed or on SABA alone)

Components of Severity

Classification of Asthma Severity: 5–11 Years of Age

Intermittent

Persistent

Mild Moderate Severe

Impairment

Symptoms ≤≤≤≤2 days/week >2 days/week but 
not daily Daily Throughout the day

Nighttime awakenings ≤≤≤≤2x/month 3–4x/month > 1x/week but 
not nightly Often 7x/week

Short-acting beta 2-
agonist use for 

symptom control (not 
prevention of EIB) 

≤≤≤≤2 days/week >2 days/week but 
not daily Daily

Several times 

per day

Interference with 
normal activity None Minor limitation Some limitation Extremely limited

Lung function
• Normal FEV 1 between 

exacerbations

• FEV1 >80% predicted

• FEV1/FVC >85%

• FEV1 = >80% 
predicted

• FEV1/FVC >80%

• FEV1 =  60%–
80% 
predicted

• FEV1/FVC = 
75%–80%

• FEV1 < 60% 
predicted

• FEV1/FVC <75%

Risk
Exacerbations 

requiring oral systemic 
corticosteroids

0–1/year ≥≥≥≥2/year

Consider severity and interval since last exacerbat ion. 
Frequency and severity may fluctuate over time for patients in any severity category.

Relative annual risk of exacerbations may be relate d to FEV 1

Recommended step for initiating 
therapy

Step 1 Step 2

Step 3, 
medium-dose 

ICS option

Step 3, medium-
dose ICS option, or 

step 4

and consider short course of systemic 
oral corticosteroids

In 2–6 weeks, evaluate level of asthma control achi eved; adjust therapy accordingly

NIH, National Heart, Lung and Blood Institute. Expert Panel Report 3: Guidelines for the Diagnosis  and Management of Asthma (EPR–3 2007).
NIH Item No. 08–4051. Available at: http://www.nhlb i.nih.gov/guidelines/asthma/asthgdln.htm. Accessed December 19, 2008.



2007 NIH Asthma Guidelines: Patients 5-11 Years of Age
(For patients on a controller)

Components of Control
Classification of Asthma Control: 5–11 Years of Age

Well controlled Not well controlled Very poorly controlled

Impairment

Symptoms
≤≤≤≤2 days/week but 

not more than once 
on each day

>2 days/week or multiple 
times on ≤≤≤≤2 days/week Throughout the day

Nighttime awakenings ≤≤≤≤1x/month ≥≥≥≥2x/month ≥≥≥≥2x/week

Interference with normal activity None Some limitation Extremely limited

Short-acting beta 2-agonist use for 
symptom control (not prevention of 

EIB) 
≤≤≤≤2 days/week >2 days/week Several times per day

Lung function:
• FEV1 or peak flow

• FEV1/FVC

>80% predicted or 
personal best

>80% predicted

60%–80% predicted or 
personal best

75%–80% predicted

<60% predicted or 
personal best

<75% predicted

Exacerbations requiring oral systemic 
corticosteroids

0–1 per year ≥≥≥≥2/year (see note)

Consider severity and interval since last exacerbat ion

Risk

Reduction in lung growth Evaluation requires long-term follow-up

Treatment-related adverse effects
Medication side effects can vary in intensity from “none” to “very troublesome 

and worrisome.” The level of intensity does not corr elate to specific levels of control but should 
be considered in the overall assessment of risk

Recommended action for treatment 

• Maintain current step

• Regular follow-up every 
1–6 months

• Consider step down if well 
controlled for at least 3 
months

• Step up at least 1 step 
and reevaluate in 2–6 
weeks

• For side effects: 
consider alternative 
treatment options

• Consider short course of 
systemic oral corticosteroids

• Step up 1–2 steps and reevaluate 
in 2 weeks

• For side effects: consider 
alternative treatment options

National Institutes of Health, National Heart, Lung  and Blood Institute. Expert Panel Report 3: Guidelines for the Diagnosis  and Management 
of Asthma (EPR-3 2007). NIH Item No. 08-4051. Available at: http://www.nhlb i.nih.gov/guidelines/asthgdlin.htm. Accessed Decemb er 19, 2008. 



Classifying Severity for Patients Who Are Not Currently Taking Long-term Control Medications

Key: EIB, exercise-induced bronchospasm; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ICU, intensive care unit.

Adapted from National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diagnosis and Management of 

Asthma (EPR-3 2007). U.S. Department of Health and Human Services.  Available at: http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf 

(Accessed September 6, 2007.)
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Components of Severity

Classification of Asthma Severity
> 12 years of age

Intermittent

Persistent

Mild Moderate Severe

Impairment

Normal FEV 1 / FVC :

8-19 yr     85%

20-39 yr   80%

40-59 yr   75%

60-80 yr   70%

Symptoms ≤≤≤≤ 2 days / week
> 2 days / week 

but not daily
Daily Throughout  the day

Nighttime awakenings < 2x / month 3-4x / month >1x / week
but not nightly

Often 7x / week

Short-acting 
beta 2-agonist use for 
symptom control (not 

prevention of EIB)

< 2 days /week

>2 days /week
But not daily, and 

not more than 
1x on any day

Daily Several times per day

Interference with 
normal activity

None Minor limitation Some limitation Extremely limited

Lung Function

• Normal FEV 1 
between 
exacerbations

• FEV1 >80% 
predicted

• FEV1 / FVC normal

• FEV1 >80% predicted

• FEV1 / FVC normal

• FEV1 >60% but 
< 80% predicted

• FEV1 / FVC reduced                         
5%

• FEV1 <60%  predicted

• FEV1 / FVC reduced >5%

Risk
Exacerbations 

requiring oral systemic 
corticosteroids

0-1 year > 2 / year 

Consider severity and interval since last  exacerba tion.
Frequency and severity may fluctuate over time for patients in any severity category

Relative annual risk of exacerbations may be relate d to FEV 1

Recommended Step
for Initiating Treatment

(see “Stepwise Approach for Managing Asthma”
for treatment steps)

Step 1 Step 2 Step 3 Step 4 or 5

and consider short course of oral systemic 
corticosteroids

In 2-6 weeks, evaluate level of asthma control that  is achieved and adjust to therapy accordingly.



Assessing Asthma Control in Youths >12 Years of Age and Adults

*ACQ values of 0.76–1.4 are indeterminate regarding well-controlled asthma.         

Key: EIB, exercise-induced bronchospasm; ICU, intensive care unit

Adapted from National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diagnosis and Management of 

Asthma (EPR-3 2007). U.S. Department of Health and Human Services.  Available at: http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf 

(Accessed September 6, 2007.)
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Components of Control

Classification of Asthma Control
> 12 years of age

Well Controlled
Not 

Well Controlled
Very Poorly 
Controlled

Impairment

Symptoms < 2 days/ week > 2 days / week Throughout the day

Nighttime awakenings < 2x / month 1-3x / week > 4x / week

Interference with normal activity None Some Limitation Extremely limited

Short-acting beta 2 -agonist use for 
symptom control (not prevention of 

EIB)

< 2 days / week > 2 days /week Several times per day

FEV1 or peak flow > 80% of predicted / personal 
best

60-80% predicted / personal 
best

< 60% predicted / personal 
best

Validated questionnaires

ATAQ
ACQ
ACT

0
< 0.75*

> 20

1 – 2
>1.5

16 -19

3 – 4
N/A
< 15

Risk

Exacerbations  required oral systemic 
corticosteroids

0 – 1 / year > 2 / year 

Consider severity and interval since last exacerbat ion

Progressive loss of lung function Evaluation requires long-term follow-up care

Treatment-related adverse effects Medication side effects can very in intensity from none to very troublesome and worrisome.  
The level of intensity does not correlate to specif ic levels of control but should be considered 
in the overall assessment of risk

Recommended Action
for Treatment

(See “stepwise Approach for Managing Asthma”
for treatment steps)

• Maintain current step

• Regular follow-up at every 1 
– 6 months  to maintain 
control

• Consider step down if well 
controlled for at least 3 
months

• Step up 1 step

• Reevaluate in 
2 – 6 weeks

• For side effects consider 
alternative treatment 
options

• Consider short course of 
oral systemic 
corticosteroids

• Step up 1 - 2 steps

• Reevaluate in 2 weeks

• For side effects consider 
alternative treatment 
options



NIH Step Care Guidelines Recommend ICS as Preferred Long-

Term Controller Therapy for Persistent Asthma

ICS = inhaled corticosteroid; LABA = long-acting β2-agonist; LTRA = leukotriene receptor antagonist; SABA = short-acting β2-agonist.

Adapted from National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diagnosis and

Management of Asthma (EPR-3 2007). U.S. Department of Health and Human Services. 

Available at: http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf.(Accessed March 15, 2010.)

• Each step should include patient education, environmental control, and management of comorbidities
• Provide quick-relief medication for all patients

– Use of SABA >2 days a week for symptom relief generally indicates inadequate control and the need to 
step up treatment

• Assess control and step down if possible
• LABAs in combination are not suggested before Step 3

Step 1Step 1

IntermittentIntermittent

AsthmaAsthma

Preferred:Preferred:

SABA prnSABA prn

Step 2Step 2

Preferred:Preferred:

LowLow--dose ICSdose ICS

Alternative:Alternative:

CromolynCromolyn

LTRA,LTRA,

nedocromil, ornedocromil, or

theophyllinetheophylline

Step 3Step 3

Preferred:Preferred:

LowLow--dose ICS +dose ICS +

LABA ORLABA OR

mediummedium--dose ICSdose ICS

Alternative:Alternative:

LowLow--dose ICS +dose ICS +

LTRA,LTRA,

theophylline,theophylline,

or zileutonor zileuton

Step 4Step 4

Preferred:Preferred:

MediumMedium--dosedose

ICS + LABAICS + LABA

Alternative:Alternative:

MediumMedium--dose ICSdose ICS

+ LTRA,+ LTRA,

theophylline,theophylline,

or zileutonor zileuton

Step 5Step 5

Preferred:Preferred:

HighHigh--dosedose

ICS + LABAICS + LABA

ANDAND

ConsiderConsider

omalizumab foromalizumab for

patients whopatients who

have allergieshave allergies

Step 6Step 6

Preferred:Preferred:

HighHigh--dosedose

ICS + LABA + oralICS + LABA + oral

corticosteroidcorticosteroid

ANDAND

ConsiderConsider

omalizumab foromalizumab for

patients whopatients who

have allergieshave allergies

Step UpStep Up

if Neededif Needed

(first, check (first, check 
adherence, adherence, 

environmental environmental 
control, and control, and 
comorbid comorbid 

conditions)conditions)
Assess Control

Step Down

if Possible

Asthma management algorithm for patients aged Asthma management algorithm for patients aged ≥≥12 years12 years

Persistent Asthma: Daily MedicationsPersistent Asthma: Daily Medications

(and if asthma is (and if asthma is 
well controlled at well controlled at 
least 3 months)least 3 months)

4

ICS is preferred for long-term asthma control



2008 FDA meta-analysis of 110 studies evaluating the 

use of LABAs in 60,954 patients with asthma 

Patient Population LABA Patients 
Experiencing an 

Event

Non-LABA 
Patients 

Experiencing an 
Event

Risk Difference 
Estimate per 
1,000 Treated 

Patients

95% Confidence 
Interval

All Patients                   All Patients                   
n= 30,148 LABA n= 30,148 LABA 
Patients                  Patients                  
n=30,806 Nonn=30,806 Non --LABA LABA 
PatientsPatients

381381 304304 2.802.80 1.11 1.11 –– 4.494.49

Patients Ages 12 to Patients Ages 12 to 
17 Years of Age 17 Years of Age 
n=3,103 LABA n=3,103 LABA 
Patients                  Patients                  
n=3,289 Nonn=3,289 Non --LABA LABA 
Patients Patients 

4848 3030 5.575.57 0.21 0.21 –– 10.9210.92

Patients Ages 4 to 11 Patients Ages 4 to 11 
Years of Age  Years of Age  
n=1,626 LABA n=1,626 LABA 
Patients                  Patients                  
n=1,789 Nonn=1,789 Non --LABA LABA 
Patients Patients 

6161 3939 14.8314.83 3.24 3.24 –– 26.4326.43

Number of Patients Experiencing an Event*

* Event defined as the composite endpoint (asthma-related death, intubation, and hospitalization)

U.S. Food and Drug Administration. FDA drug safety communication: New safety requirements for long-acting inhaled asthma medications called Long-Acting Beta-Agonists (LABAs). 

http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm200776.htm. (Accessed April 18, 2010.)
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NEJM 2010



Introduction

• 182 children (6 to 17 years of age), who had uncontrolled 

asthma while receiving 100 μg of fluticasone twice daily, 

to receive each of three blinded step-up therapies in 

random order for 16 weeks: 

– 250 μg of fluticasone twice daily 

– 100 μg of fluticasone plus 50 μg of a long-acting beta- agonist 

twice daily 

– 100 μg of fluticasone twice daily plus 5 or 10 mg of a 

leukotriene-receptor antagonist daily

• Triple-cross-over design and a composite of three 

outcomes (exacerbations, asthma-control days, and the 

forced expiratory volume in 1 second) to determine 

whether the frequency of a differential response to the 

step-up regimens was more than 25%.



Lemanske R et al. N Engl J Med 2010;10.1056/NEJMoa1 001278

Pairwise Comparison of Three Step-up Therapies and the Overall Probability of Best Response



Conclusion

• Nearly all the children had a differential 

response to each step-up therapy. 

• LABA step-up was significantly more likely to 

provide the best response than either ICS or 

LTRA step-up. 

• However, many children had a best response 

to ICS or LTRA step-up therapy, highlighting 

the need to regularly monitor and 

appropriately adjust each child’s asthma 

therapy.



Aerosol Delivery Devices

• Nebulizers 

– Jet

– Ultrasonic

• Pressurized metered-dose inhalers (MDI)

• Breath-actuated MDI

• MDI + spacer/holding chamber

• Dry powder inhalers (DPI)

Each device has its own advantages and disadvantages. 



Spacers and Holding Chambers



Spacers and Holding Chambers

• No need to coordinate inhaling and actuating

• Decreased deposition of medication in 

oropharynx

• Decreased side effects

– Important with inhaled corticosteroids

• Oral candidiasis

• Dysphonia



Points about spacers and MDIs

• Flow characteristics

– Each MDI and spacer has different flow 

dynamics

• Spacer volume

• Number of actuations

• More actuations in spacer, the less 

respirable dose

• Delay in actuation and inhalation

– A 20 second delay reduce fine particle size 

80%

• Static charge



Static charge

• Plastic spacers collect static electricity charge 

on their walls

– This attracts the drug particles to them, reducing 

availability of the drug

– Washing regularly removes the charge

• Polycarbonate spacers made of non 

electrostatic material are also available now

• Metal spacers do not collect static electricity, 

but are not very common



Spacer Devices 



Effect of Multiple MDI Actuations 

into Spacer

No. of Actuations
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m
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g 
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n

From O’Callaghan et al. Thorax 1993



Nebulizers vs MDIs with spacer and 

face mask

• Some studies show equal efficacy, while others 
show one device is better than the other

– Peters J, Stevenson M, Beverley C, Lim JN, Smith S. 
The clinical effectiveness and cost-effectiveness of 
inhaler devices used in the routine management of 
chronic asthma in older children: a systematic review 
and economic evaluation. Health Technol Assess 2002; 
6:1–167. 

• My opinion: Parent preference



MDI with spacers

• Fayaz M et al. Comparison between efficacy of MDI+spacer and nebuliser 

in the management of acute asthma in children. J Ayub Med Coll 

Abbottabad. 2009;21:32-34.

• Benito-Fernandez et al. Salbutamol via metered-dose inhaler with spacer 

versus nebulization for acute treatment of pediatric asthma in the 

emergency department. Pediatr Emerg Care. 2004;20:656-659.

• Vangveeravong M. A comparative study of efficacy of salbutamol via 

metered dose inhaler with volumatic spacer and via dry powder inhaler, 

easyhaler, to nebulization in mild to moderate severity acute asthma 

exacerbation in childhood. J Med Assoc Thai. 2008;91 Suppl 3:S115-123

• Lodha R et al. Metered dose inhaler with spacer versus dry powder inhaler 

for delivery of salbutamol in acute exacerbations of asthma: a randomized 

controlled trial. Indian Pediatr. 2004;41:15-20.



• Ped ED study in children from 1 to 5 
years of age with wheezing

• Ultrasonic neb vs MDI with spacer and 
face mask

• Albuterol by neb: 50 mg/10 ml at 0.03 
ml/kg

• Albuterol by MDI: 1 puff/2 kg to max 
10 puffs

Pediatrics 2000





Age for Correct Use of Device

Aerosol Method Minimum Age (yrs)

Nebulizer ≤ 2

pMDI > 5

pMDI with spacer > 4

pMDI with spacer 
and mask

≤ 4

Breath-actuated MDI > 5

DPI ≥ 4



Not Crying Crying

The Effect of Crying on 
Lung Deposition

G Murakami  Ann Allergy 1990; 64:383-7



Conclusions

• Allergic rhinitis and asthma are 2 very 

common conditions in the US population

• Though controversy exists in areas of 

management of these conditions, it is clear 

that inhaled corticosteroids for asthma and 

intranasal corticosteroids for allergic rhinitis 

are the most effective therapies for sufferers 

of these disorders


