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Objectives
- Discuss differences between NHLBI Expert 

Panel Guidelines and the Global Initiative 
Report

- Discuss EPR-4 and GINA 2020 report 
updates and the key studies behind the 
latest recommendations, specifically 
concerning use of ICS and ICS/LABA 
medications



1989

First Expert Panel Convened

Timeline of Pediatric Asthma 
Guidelines

1991

First Expert Panel Report (EPR)

Asthma highlighted as an 
inflammatory disease.

1995

GINA Report released
Collaboration between WHO and 
NHLBI

1997

EPR-2 released

Importance of early recognition 
and intervention recognized.

2004

GINA Global Burden of Asthma 
Report

.

2006-2007

EPR-3 released

EPR-3 focused on asthma natural 
course, increased focus on asthma 
control and emphasis on 
individual treatment

2020

EPR-4 released December 3rd!

Updatesin 6 Topic Areas to be 
embedded in stepwise approach 
framework

President’s Task Force on Environmental Health 
Risks and Safety Risks to Children forms cabinet-
level, multi-agency group to address asthma 
morbidity and its racial and ethnic disparities

2012



Selection of asthma medications has been based on the national Guidelines for the 
Diagnosis and Management of Asthma Expert Panel Report 3 (EPR-3) and The Global 
Initiative for Asthma (GINA) through a stepwise, control-based approach.

Goal of asthma care involves not only initial diagnosis and treatment to achieve asthma 
control, but also long-term regular follow-up care to maintain control

The best treatment for a child with asthma is a therapy that achieves asthma control, 
preserves lung function and minimizes side effects.



Global Initiative for Asthma (ginasthma.org)

The GINA report 
is a global 
strategy 
document

● Regulatory approvals and 

submissions differ from 

country to country

● Many recommendations 

are ‘off-label’ in various 

countries, particularly for 

pediatrics

● Updates  published 

biannually

Addressing New 
Therapies

● Regulatory agencies often 

receive more safety data 

than are in peer-reviewed 

literature

● Recs based on the best 

available evidence, after 

approval by at least one 

major regulatory agency 

(e.g. EMA, FDA)

Incorporation of 
Evidence for New 
Regimens of 
Existing 
Medications

● If satisfied with 

evidence for safety 

and effectiveness, 

may make recs not 

covered by a 

regulatory indication 

in any country at the 

time

Practical 
Implications

● Use your own 

professional judgment

● Take into account local 

and national 

guidelines, payer 

eligibility criteria, and 

licensed drug doses



Focus on Mild Asthma Since 
2007

• Intermittent + mild persistent asthma affects 50-75% of asthmatic patients

• Mild asthma is more frequent, more symptomatic and less well controlled in children 

than in adults

• 30-40% of asthma exacerbations presenting to ED are in patients with mild asthma

• Inhaled SABA has been first-line treatment for asthma for 50 years
• This dates from an era when asthma was thought to be a disease solely of bronchoconstriction

• Patient satisfaction with, and reliance on, SABA treatment is reinforced by its rapid relief of 

symptoms, its prominence in ED and hospital management of exacerbations, and low cost

• Patients commonly believe that “My reliever gives me control over my asthma” and often 

don’t see the need for additional treatment

Dusser D et al. Mild Asthma: An Expert Panel Review on Epidemiology, Clinical 
Characteristics and Treatment Recommendations. Allergy:62, 591-604, 2007



Reddel HK, Ampon RD, Sawyer SM, Peters MJ. Risks associated with 

managing asthma without a preventer: urgent healthcare, poor asthma 

control and over-the-counter reliever use in a cross-sectional population 

survey. BMJ 2017;7:e016688.
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Emphasis on Poor 
Adherence as a 
Modifiable Risk 
Factor

When the reliever is SABA, 

poor adherence with 

controller exposes patient 

to risks of SABA-only tx
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Dispensing of ≥3 canisters per year 

(average 1.7 puffs/day) is associated 

with higher risk of emergency 

department presentations (Stanford, 

AAAI 2012)

Dispensing of ≥12 canisters per year is 

associated with higher risk of death

(Suissa, AJRCCM 1994)

Emphasis on Poor 
Adherence as a 
Modifiable Risk 
Factor

When the reliever is SABA, 

poor adherence with 

controller exposes patient 

to risks of SABA-only tx

Our practice is to dispense 1 Albuterol with 0 refills, unless
back-to-school, then will dispense 2 Albuterol (1 for home and 1 for 
school) with 0 refills.

Stanford RH et al. Short-acting β-agonist use and its ability to predict 

future asthma-related outcomes. AAAI 2012.

Suissa S et al. A cohort analysis of excess mortality in asthma and the use of 

inhaled beta-agonists. Am J Respir Crit Care Med 1994.
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Emphasis on Poor 
Adherence as a 
Modifiable Risk 
Factor

When the reliever is SABA, 

poor adherence with 

controller exposes patient 

to risks of SABA-only tx

Adverse Effects from 
Regular/Frequent Use 
of SABA 

beta-receptor downregulation, 

decreased bronchoprotection, 

rebound hyperresponsiveness, 

decreased bronchodilator response 

(Hancox, Respir Med 2000)

Hancox RJ et al. Bronchodilator tolerance and rebound bronchoconstriction 

during regular inhaled beta-agonist treatment. Respir Med 2000.

Dispensing of ≥3 canisters per year 

(average 1.7 puffs/day) is associated 

with higher risk of emergency 

department presentations (Stanford, 

AAAI 2012)

Dispensing of ≥12 canisters per year is 

associated with higher risk of death

(Suissa, AJRCCM 1994)



Bateman NEJM 2018, Beasley NEJM 2019, O’Byrne NEJM 2018,

Reddel BMJ 2017
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Emphasis on Poor 
Adherence as a 
Modifiable Risk 
Factor

When the reliever is SABA, 

poor adherence with 

controller exposes patient 

to risks of SABA-only tx

Adverse Effects from 
Regular/Frequent Use 
of SABA 

beta-receptor downregulation, 

decreased bronchoprotection, 

rebound hyperresponsiveness, 

decreased bronchodilator response 

(Hancox, Respir Med 2000)

SYGMA Studies, 
2018 (Trial of ICS/LABA 

in Mild Asthma)

- SYGMA (Symbicort Given as Needed in Mild 
Asthma)
-Novel START (Novel Symbicort Turbuhaler 
Asthma Reliever Therapy) 
-PRACTICAL (PeRsonalized Asthma Combination
Therapy with Inhaled Corticosteroid And fast-
onset Long-acting beta agonist.

Novel START 



Bateman NEJM 2018, Beasley NEJM 2019, O’Byrne NEJM 2018

Reddel  BMJ 2017
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For safety, GINA no longer 

recommends SABA-only 

treatment for Step 1

This decision was based on evidence that SABA-

only treatment increases the risk of severe 

exacerbations, and that adding any ICS 

significantly reduces the risk

• GINA now recommends that all adults 

and adolescents with asthma should 

receive ICS-containing controller 

treatment, to reduce the risk of serious 

exacerbations.

• The ICS can be delivered by regular daily 

treatment or, in mild asthma, by as-

needed low dose ICS-formoterol

Dispensing of ≥3 canisters per year 

(average 1.7 puffs/day) is associated 

with higher risk of emergency 

department presentations (Stanford, 

AAAI 2012)

Dispensing of ≥12 canisters per year is 

associated with higher risk of death

(Suissa, AJRCCM 1994)
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SYGMA Studies, 
2018 (Trials of ICS/LABA 

in Mild Asthma)

- SYGMA (Symbicort Given as Needed in Mild 
Asthma)
-Novel START (Novel Symbicort Turbuhaler 
Asthma Reliever Therapy) 
-PRACTICAL (PeRsonalized Asthma Combination
Therapy with Inhaled Corticosteroid And fast-
onset Long-acting beta agonist.



IMPACT (Improving 
Asthma Control) Trial

- 225 randomized adults over 1 year
- Is symptom based intermittent 

treatment of mild asthma an 
acceptable alternative to daily therapy?

- 3 parallel treatment arms 
- All groups given an action plan that 

included intermittent ICS, OCS and 
SABA

- Primary endpoint AM peak expiratory 
flows

- Daily ICS therapy provided only small, 
secondary advantages 

Boushey H et al. Daily versus As-Needed 
Corticosteroids for Mild Persistent Asthma. 
NEJM. 2005; 352:1519-1528



BEST (Beclomethasone plus 

Salbutamol Treatment) Study
- 450 Italian adults with mild persistent 

asthma
- Is symptom-based therapy with ICS 

combined with a SABA as effective as 
daily controller therapy?

- 4 arms: 
- ICS maintenance + SABA prn -

standard therapy
- ICS/SABA prn
- SABA prn - placebo
- ICS/SABA maintenance + SABA 

prn
- Primary endpoint: PEF

Papi A, et al. Rescue Use of 
Beclomethasone and 
Albuterol in a Single Inhaler 
for Mild Asthma. NEJM
2007:356; 20.



TREXA (Treating Children to 
Prevent Exacerbation of Asthma) 
Study

- 5-18 yr olds with mild persistent asthma
- Is symptom-based therapy with inhaled 

corticosteroid therapy combined with a short-acting 
beta2-agonist as effective as daily controller 
therapy?

- 288 patients assigned to 1 of 4 arms 
- Placebo group: BID daily placebo with placebo 

plus albuterol as rescue 
- Rescue group: BID  placebo with 

beclomethasone plus albuterol as rescue 
- Combined group: BID daily ICS with ICS plus 

albuterol as rescue 
- Daily group: BID  daily ICS with placebo plus 

albuterol as rescue 

Martinez FD, Chinchilli VM, Morgan WJ, et al. Use of beclomethasone dipropionate as rescue treatment 
for children with mild persistent asthma (TREXA): a randomised, double-blind, placebo controlled trial. 
Lancet. 2011 Feb 19; 377(9766):650–657



Key GINA change 2019



Low Long Term ICS Adherence

- Avg level of adherence 22-63% (out of 19 adult studies)
- Associated with 24% of asthma exacerbations and 60% 

of asthma related hospitalizations
- Lack of immediate symptomatic benefit discourages 

adherence
- Improved adherence with use of ICS/LABA

Barnes CB et al. Asthma and Adherence to Inhaled Corticosteroids: 
Current Status and Future Perspectives. Resp Care 2015:60; 3.



Safety of Adding LABA to ICS in 
Children with Asthma

- Randomly assigned 6,208 children ages 4-11 years with 
persistent asthma 

- Non-inferiority study, primary endpoint was time to first 
serious asthma-related event

- No deaths. 2 intubations (both in fluticasone only group). 
Overall, no difference in “serious adverse events”

Stempel DA et al. Safety of Adding Salmeterol to Fluticasone 
Propionate in Children with Asthma. NEJM 2016.



- 4 large clinical safety trials demonstrated that LABAs, when used with ICS, 
did not significantly increase the risk of asthma-related hospitalizations, 
intubations, or deaths as compared to ICS alone

- Since the black box warning for LABAs was removed in 2017 there is already 
been an expanded use of ICS-LABA combo earlier in treatment to reduce 
exposure to HD-ICS

https://www.fda.gov/drugs/drug-safety-and-
availability/fda-drug-safety-communication-fda-
review-finds-no-significant-increase-risk-serious-
asthma-outcomes



Gaining Optimal Asthma 

Control (GOAL) Study
- Can Guideline-Defined Asthma Control 

be Achieved?
- 1 year randomized, double-blind, 

parallel-group study of 3,421 patients 
with uncontrolled asthma

- Fluticasone vs Salmeterol/Fluticasone
- Significantly more patients achieved 

control with ICS/LABA

Bateman ED et al. Can guideline-defined 

asthma control be achieved? The Gaining 

Optimal Asthma Control study. Am J 

Respir Crit Care Med. 2004



Adding LABA to ICS for Pediatric 
Persistent Asthma

- 33 trials reviewed for this systematic review, total of 6381 
children, mean age 11

- LABA to ICS not associated with a significant reduction in the 
rate of exacerbations requiring systemic steroids

- Superior for improving lung function compared with the 
same or higher doses of ICS 

- No differences in adverse effects, except greater growth with 
the use of ICS and LABA compared with a higher ICS dose. 

Chauhan B et al. Addition of long-acting beta2-agonists to inhaled 
corticosteroids for chronic asthma in children. Cochrane Database Syst 
Rev 2015.



Single-Inhaler Maintenance and 
Reliever Therapy (SMART)

- Double, blind randomized study conducted in 246 centers in 
22 countries. 2,760 patients with asthma, aged 4-80 years old

- 3 treatment arms
- Budesonide BID, terbutaline prn
- Budesonide/formoterol BID, terbutaline prn
- Budesonide/formoterol BID and prn

- Primary outcome: severe asthma exacerbations

O’Byrne PM et al. 
Budesonide/Formoterol 
Combination Therapy as Both 
Maintenance and Reliever 
Medication in Asthma. Am J Resp Crit 
Care Med 2005.

Study supported by AstraZeneca





Review and Meta-Analysis of 
SMART Approach

- 16 randomized clinical trials, 22,748 patients
- SMART was associated with reduced risk of asthma 

exacerbations in patients 12 yrs and up
- Evidence limited for patients 4-11 years old, but also 

suggests similar efficacy

Sobieraj DM et al. Association of Inhaled Corticosteroids and Long-Acting Beta-Agonists as 
Controller and Quick Relief Therapy With Exacerbations and Symptom Control in 
Persistent Asthma: A Systematic Review and Meta-analysis. JAMA 2018.

Fanta C and Lange-Vaidya N. “There is No Longer a Role for Inhaled 
Steroids Alone in the Treatment of Asthma.” Asthma Grand Rounds 
Presentation. Brigham and Women’s Hospital. Boston, 
Massachusetts. June 5, 2020.

ICS



Key GINA Updates 2020 

Use of single inhaler strategy/SMART approach 

“Temporal Personalization” providing anti-inflammatory 
treatment to the patient at the time inflammation is 
developing

Divekar R et al. Symptom Based Controller Therapy: A 
New Paradigm for Asthma Management. Curr Allergy 
Asthma Rep. 2013 October ; 13(5): 427–433



Comparison 3 minutes after inhalation of
bronchodilators

Politiek MJ et al. Comparison of formoterol, 
salbutamol and salmeterol in methacholine-
induced severe bronchoconstriction.Eur 
Respir J 1999. 

(Albuterol)





EPR-3



Priority Areas Addressed in Update 

Bronchial Thermoplasty in 

Severe Adult Asthma03

LAMAs as Add-on Therapy02

Intermittent ICS Therapy01

FeNO in Diagnosis, 

Medication Selection, 

Monitoring and Tx
04

Immunotherapy06

Multicomponent 

Interventions for Indoor 

Allergens
05

322 Pages!



EPR-4 is a GRADE (Grading of Recommendations, Assessment, Development and 
Evaluation) paper to help treat any individual with asthma in any clinical context.

“Therefore, the Expert Panel merged the new recommendations into the framework of the 
comprehensive approach to asthma management summarized in the EPR-3 step 
diagrams.”

EPR-4 Draft Report for Public Comment December 2019





Intermittent ICS Therapy01

2007 Guideline 2020 Guideline

Management of Acute Exacerbation 
due to viral URI in children 0-4 
years with h/o recurrent wheezing

● Mild symptoms: SABA Q4-6 
hrs x 24 hrs, longer with 
physician consult

● Moderate-severe:Consider 
short course OCS

Conditional Rec: Short course of 
daily ICS and prn SABA starting at 
onset of respiratory illness

Treatment of Mild Persistent 
Asthma in patients 12 yrs+ (Step 2)

Daily LD-ICS + prn SABA Conditional Rec: Either LD-ICS + 
prn SABA OR prn ICS + SABA 

Treatment of Moderate Persistent 
Asthma in patients 12 yrs+ (Step 3)

Daily MD-ICS + prn SABA or LD-
ICS/LABA +prn SABA

Strong Rec: Combo ICS/formoterol 
as both daily controller and quick 
relief therapy

Treatment of Mod-Severe 
Persistent Asthma in 4 yrs+ (Step 4)

Daily MD-ICS/LABA + prn SABA or 
daily HD-ICS + prn SABA

Conditional Rec: Combo 
ICS/formoterol as both daily 
controller and quick relief therapy

EPR-4 Report December 2020



Excerpt from EPR-4 
Comment Letter January 2020









In Conclusion
Asthma is a heterogeneous disorder 
characterized by airway inflammation, 
airway hyperresponsiveness, and 
variable airflow limitation

Guidelines are only a first step to approaching a goal of personalized 
medicine, in which therapy is tailored to individual patients to 
maximize efficacy, and minimize toxicity and burden of treatment.
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