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The main components of an EBM review:
o 00|

e! Develop a clinically relevant and concise
guestion.

e! [dentify extensive, structured, and explicit
search strategy to target relevant to the
guestion studies.



EBM Question:

o! Are the effects of
Inhaled
corticosteroids
preferable with oral
corticosteroids for
acute asthma

exacerbation In
children?




Management of Acute Asthma
-

eo! Thereis
general
agreement that
systematic
corticosteroids
are the first-
line agent for
acute asthma

Guidelines Description

British Use OCS if not response to
Thoracic treatment with short-acting b2 —
Society (1995) agonist during 3-4 hours

Canada (1999)

Use OCS ASAP in all patients
with moderate or severe asthma
(FEV1 or PEF<60% of predicted)

NHLBI (1997)

Use OCS if not response to 3
(20’ interval) treatment with short-
acting b2 —agonist

WHO (2002)

Use OCS if not response to 3
(20’ interval) treatment with rapid-
acting b2 —agonist




The Expert Panel Report

“ Managing exacerbations of asthma”.
National Heart, Lung, and Blood Institute; 2007

In ER: systemic corticosteroids for  Grade of Evidence:
patients who have moderate or ¢; A recommendation

severe exacerbations (consistent high-quality
(Evidence A). evidence)
e! B recommendation
In the hospital : systemic (inconsistent or limited
corticosteroids to patients who evidence)
are admitted to the hospital ¢/ C recommendation (lacking

(Evidence A). direct evidence)



NIH, NHLBL (2007): Inhaled Steroids Best Treatment
for Children With Asthma

e! Inhaled corticosteroid and
combination treatments had
similar efficacy in controlling
symptoms in children from 6 to
14 years old with mild to
moderate persistent asthma.

e! None of the medicines caused
significant growth effects, a
concern for many parents and
doctors.




Inhaled Corticosteroids (ICS) Use in
Acute Asthma Exacerbation

o' From 1995, study showed that ICS have the
potential to be of benefit in the acute setting

e! Potential advantages of ICS in acute asthma
therapy might include:

-convenient for distress children
-selective drug delivery to the target organ
-less potential for systematic side-effect




Targeted (ICS) vs. Systemic (Oral) Corticosteroids

10% to 60% of an administered
ICS dose is delivered to the lung
where the agent can be
pharmacologically active and
then systemically absorbed.

40% to 90% of the drug may be
deposited in the pharynx where
it can be swallowed and
ultimately may become
systemically available

e! Pharmacokinetic

properties associated
with an ideal ICS
iInclude:

- prolonged residence time in
the lung

- low oral and lung
bioavailability

- high systemic clearance

- high plasma protein binding
- delivery of a prodrug that is
activated in the lung



Steroids delivery for Children With Acute
Asthma Exacerbation

e! There remain numerous controversies
regarding:
-effectiveness of ICS in acute exacerbation
-optimal dose
-frequency of delivery




Asthma exacerbation definition
(AAP, 1994)

“an abrupt and/or progressive worsening of symptoms of
shortness of breath, wheezing, chest tightness, or some
combination of these... with associated respiratory distress with
documented and quantified decreases in expiratory airflow when
measurements of lung function are obtained”

Score Res. Rate Wheezing Accessory Muscle Use
<6y >6y
0 <30 <20 None No apparent activity
1 31-45 21-35 Terminal exp. with Questionable increase
steth.

46-60 36-50 Entire exp. with steth. Increase apparent

3 >60 >50 Insp. and Exp. without | Maximal activity
steth.




Acute Asthma Exacerbation

LUNGS
DURING
AN ASTHMA
ATTACK

CROSS SeCTioN

SPASM  SPASM and EDEMA  SPASM, EDEMA and Mucus

Airway Remodeling:
interplay of multiple
cells and mediators
including mast cells,
cytokines, eosinophils,
lymphocytes, IgE
contribute to the
bronchoconstriction and
inflammation



The goals for treatment of asthma
exacerbation

e! Maintenance of adequate arterial oxygen saturation
e! Relieve airflow obstruction
e! Reduce airway inflammation

e! Prevent future relapses with early administration
of systemic corticosteroids



GENOMIC VASCULAR CORTICOSTEROID
EFFECTS IN AIRWAY INFLAMMATION
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Nature Reviews | Immunology



NONGENOMIC VASCULAR CORTICOSTEROID
EFFECTS IN AIRWAY INFLAMMATION

Sympathetic neuronal cell ‘

Onset: rapid
Actions: Inhibition
of local
catecholamines
disposal

Targets-effects:

Decrease
Hyperperfusion

Neuronal uptake (re-use)

Corticosteroids

a,-adrenoreceptor

Extraneuronal uptake (metabolism)
’ Vascular smooth muscle cell ‘

Horvath G, Wanner A. Inhaled corticosteroids: effects on the airway vasculature in bronchial
asthma. Eur Respir J 2006;27:172-187



In Summary:
-

o! Genomic effects of ICS include:
-a decrease in airway wall hypervascularity (inhibition of
angiogenesis)
- reversal of the increased airway blood flow,
- inhibition of vascular hyperpermeability
- leukocyte recruitment

o Nongenomic effect of ICS include:
-decrease airway blood flow (within minutes)
-induce vasoconstriction



EBM Question:

o! Are the effects of
Inhaled
corticosteroids
preferable with oral
corticosteroids for
acute asthma

exacerbation In
children?




Treatment of child with acute asthma
exacerbation. Case presentation.

A 36 m old female with
symptoms of asthma
exacerbation at the Pediatric
emergency service

No previous hospitalizations
Baseline FEV1=60%

BP 90/68 ; HR 108;
Pa02=93%

Physical examination:
wheezing during entire
expiration and inspiration,
chest retractions

Could the child be
treated with oral or
inhaled
corticosteroids?

Yes
No



Objective of the present EBM review

e! To determine the effect of ICS therapy
versus Oral (systemic) corticosteroids on
outcomes in the ED treatment for acute
asthma



Criteria for considering studies for this
review:

|
e! Type of studies : RCT

e! Type of participants: children <18 years old
e! |ocation: ED or its equivalent

o! Type of intervention: ICS (multiple or single

dose administered by MDI or nebuliser) vs.
SC (oral)

e! Addition treatment : (b, agonists, ipratropium
bromide, etc)




Outcome definition:

Hospitalization rate
Spirometry measurements

- Peak Expiratory Flow (PEF)
- Forced expiratory volume in one second (FEV1)
- Forced vital capacity (FVC)

Clinical symptoms (HR, RR, Pa0O2)
Adverse effects



Search for Evidence

« 1
eo'Medline from 1995-2008

Key words: “asthma exacerbation” and
“corticosteroid” and “children” and “randomized
studies”

e Cochrane database
e Cochrane Controlled Trials Register

e! National Guidelines Clearinghouse
eo! AHRQ Evidence



Data collection and analysis
S

e! Extraction of data from selected studies
e! Assessment of risk of bias in included studies

e! |[dentification of grade of EBM recommendations:
Grade of Evidence:

A recommendation (consistent high-quality
evidence)

B recommendation (inconsistent or limited evidence)
C recommendation (lacking direct evidence)



Included studies met the following
criteria:

o]
(1) target population: children

(2) design: RCTs conducted in an ED or equivalent
care setting

(3) intervention: ICS compared to OCS

(4) primary outcomes:
-1 Hospitalization rate
-1 Spirometric measures (PEF or FEV1)



Rachelefsky G. Treating exacerbations of asthma in
children: The role of systemic corticosteroids.
Pediatrics 2003.

e! 17 controlled RCTs of oral corticosteroids
(OCS) for acute exacerbations of asthma in
children

e! Main Conclusions:

(i) OCSs are effective for the outpatient
treatment of acute asthma

(i) Early administration of OCSs for acute
asthma reduces hospitalization



Rodrigo GJ. Rapid effects of inhaled corticosteroids

in acute asthma: an evidence-based evaluation.
Chest 2006

e! 11 RCTs (N=663 children)

e! Multiple inhaled steroid dosing and those that used a
single dose or oral steroids
Main Conclusion:

-1 A trend toward a decrease in hospital admissions in the 2
studies that compared multiple doses of ICS with SCS

—1 Reduction in the hospital admission rate was significant for
Bhgsl)CS compared with placebo (OR = 0.30; 95% CI1 0.16 to

-1 Spirometry measurements were significantly better in the ICS
group, particularly in those receiving multiple doses.

-1 None of the studies reported serious adverse effects with the
use of inhaled corticosteroids.

—1 No conclusion regarding the effectiveness of ICS vs. SC




Search Results

e! / RCTs that compared the efficacy of ICS vs.
OCS in children with mild to moderate
exacerbation of asthma.

e! Most of them compared hospitalization rates
and respiratory function between the study
groups.

e! Majority of studies, with only 1 study from the
US, 2 from Canada, 2 from UK, and India.



Schuh et al. (Canada)
N Engl J Med 2000 and Pediatrics 2006

tudy 2000 Study 2006
opulation: 5-17 years Population:5-17
ype of study: DBPC Type of study: DBPC

N=69

—— | N=100 ~.

EBM: A recommendation (consistent high-quality evidence)

P<0.001

e
s |



Singh et al. (India)

Scandinavian University Press 1999

Population: 2-12 yrs A recommendation (consistent high-quality
Type of study: DBPC ~ eévidence)

N=110

/ \

P<0.001




Macias et al. (US)
Pediatric Asthma, Allergy and Immunology 2003

Population: 6-17 yrs; Type of study: RCT
B recommendation (inconsistent or limited evidence)

N=135




Manjra et al. (UK)
Respiratory Medicine 2000

Population: 4-16 yrs
Type of study: DBPC

N=300

/ .

o -




Matthews et al.

Acta Pediatr 1999 (UK)

5-16 y who were
admitted to the hospital
with severe asthma

DB RCT to compare
nebulized budesonide
with oral prednisolone

Outcome at 24 hrs: FEV,
and FVC

Conclusion: Nebulized
budesonide is at least as
effective as oral steroids
for first-line treatment of
children requiring
hospital admission for
severe asthma
exacerbations

e N
H
e | s
| B




Limitations in clinical trials
7

e! Heterogeneity in the baseline level of
respiratory function

e! Heterogeneity in the outcome measurements

e! Difference in statistical analysis where some
compared respiratory data between groups
and others compared respiratory data in
each group before and after treatments.

e! Non-blind randomized studies
e Small sample sizes in each of the studies
e! Heterogeneity of the ICS administered




Comparative vasoconstrictive efficacy
of three inhaled corticosteroids:

90 =

o8 Fiuticasone e! greater

0 T e vasoconstrictor
2 - efficacy of
5 o - : budesonide and
e A fluticasone than
7 Asthmatic beclomethasone
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Wanner et al. The Proceedings of the American Thoracic Society 2004



Conclusion
«

e! A total number of children 457 with acute asthma exacerbation
who were randomized in two treatment arms: ICS vs. SC

e! 2 studies showed the benefit of OCS compared to ICS.
e! 2 studies showed the benefit of ICS compared to OCS.
e! 2 studies showed no difference between ICS compared to OCS

e! No serious or important adverse events related to ICS therapy
were reported in any of the studies



Admission to Hospital
c-

e! Data from 4 studies where admission rates

were reported were used to calculate the
Odds Ratio (OR) and 95% Confidence
Interval (95%Cl)

o! A total of 305 patients were included
e! 34 were hospitalized: ICS (13) vs. OCS (21)
e OR 0.58 (95%CI from 0.28 to 1.21)



Summary
—

e! There is not enough evidence to show
preference of using ICSs alone, instead of
taking them orally in children presenting to
the ER with acute asthma exacerbation.

e Recommendations for using ICS as
compared with OCS is limited and
inconsistent: OR 0.58 (95%CI from 0.28 to
1.21)



Existing Recommendations:
|

AAP Ground Rounds, 2000 The Expert Panel Report (2007)
e! OUse Oral not Inhaled NHLBI
Steroid for Acute AsthmaO In ER: systemic corticosteroids

for patients who have
moderate or severe
exacerbations (Evidence A).

because oral prednisone
has been shown to reduce
the need for
hospitalization among

children with a moderate In the hospital : systemic
exacerbation treated in the corticosteroids to patients who
emergency department. are admitted to the hospital

(Evidence A).



ClinicalTrial.gov
Budesonide Inhalation Suspension for Acute
asthma in Children

e PI Dr. Cynthia J Mollen, ChildrenOs Hospital of Phyladelphia
e! Study completion date: November 2007

e (Goal: To determine if adding the nebulized steroid budesonide to standard
therapy including SCS improves patient's asthma severity faster than standard
therapy alone and leads to fewer hospitalizations (age 2-18)

e! 180 children enrolled
e! Primary Outcome Measures:
(i) Median asthma score at 2 hours
(ii) Hospitalization rates (within 4 hours);

(iif) Proportion of subjects improving from severe to moderate, severe to mild,
and moderate to mild (2 hours)

(iv) HR, Pa0O2, RR (1 hour)
(v) Time to discharge from ED to home (2-4 hours)
(vi) Relapse/readmission rates (within 5 days)
(vii) Adverse reactions (0-5 days)
No publications




Treatment of child with acute asthma
exacerbation. Case presentation.

A 36 m old female with
symptoms of asthma
exacerbation at the Pediatric
emergency service

No previous hospitalizations
Baseline FEV1=60%

BP 90/68 ; HR 108;
Pa02=93%

Physical examination:
wheezing during entire
expiration and inspiration,
chest retractions

Could the child be
treated with oral or
inhaled
corticosteroids?

Yes
No
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