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EPR 3: Current Status
• The initial version of the EPR 3 was a draft 

document and was open for public review from 
February 5 until March 5, 2007. 

• It was revised following analysis of comments 
collected during the public review.

• An official full report as a Resource Document 
was posted on August 29, 2007:

http://www.nhlbi.nih.gov/guidelines/asthma/asth
gdln.htm

• An Executive Summary was published in 
November 2007 – NIH web site and JACI.

EPR 3: Primary Themes
• Comprehensive, systematic review of the 

scientific evidence for the treatment of 
asthma

• Treatment recommendations based on the 
concepts of
- Severity 
- Control
- Responsiveness

• EPR 3 provides standardized definitions of 
these important concepts

Includes the domains of Includes the domains of current current 
impairmentimpairment and and future riskfuture risk

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

Severity, Control, and Responsiveness
• Severity

- Intrinsic intensity of the disease process
- Most easily and directly measured in patients not 

receiving long-term therapy
• Control

- Degree to which asthma-related symptoms, 
functional impairment, and risk of untoward 
events are minimized and  goals of therapy are 
met

• Responsiveness
- Ease with which asthma control is achieved by 

therapy
- Highly variable to asthma treatment

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

Current Impairment and Future Risk

• Both severity and control include the domains of 
current impairment and future risk

• Impairment
- Frequency and intensity of symptoms 

and functional limitations the patient is 
currently or has recently experienced

• Risk
- Likelihood of asthma exacerbations, 

progressive decline in lung function, or 
risk of adverse effects from medications

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

Summary
• EPR 3 refines the concepts of asthma severity, 

control, and responsiveness to treatment 
- Defines severity and control in terms of 

impairment and risk
- Periodic assessment of severity and control 

guide asthma management
• Goal of treatment is to achieve and maintain control 

by reducing current impairment and long-term risk
• Long-term control medications with anti-

inflammatory actions recommended for use on a 
daily basis with defined treatment steps for three 
distinct age groups.

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.
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Airways Airways 
InjuryInjury

•• Viral infectionsViral infections
•• AeroallergensAeroallergens
•• Pollutants/toxicantsPollutants/toxicants

AberrantAberrant
RepairRepair

•• Persistent inflammationPersistent inflammation
•• BHRBHR
•• Tissue remodelingTissue remodeling
•• Lung growth/differentiationLung growth/differentiation

AgeAge

Biological & Biological & 
Genetic RiskGenetic Risk
•• ImmuneImmune
•• LungLung
•• RepairRepair

EnvironmentEnvironment
•• AllergensAllergens
•• MicrobesMicrobes
•• PollutantsPollutants
•• StressStress

Aberrant immune development & responsesAberrant immune development & responses

AtopyAtopy

Early Intervention for Asthma Prevention

-- Liu AH. JACI, 109:379Liu AH. JACI, 109:379--392, 2004.392, 2004.

Asthma Pathways

Lazaar AL, Panettieri R. Am J Med. 2003;115:652-659.

Remission, Persistence 

Progression or Regression?

Origins

Normal Airway
Function

Asthma

Injury

Repair

Remodeling

Genetic Predisposition
for Remodeling

Epithelial Injury

Matrix Deposition

Angiogenesis

Smooth Muscle
Hypertrophy/Hyperplasia

Genetic
Predisposition

Environment

Asthma in Children Starts Early

McNicol and Williams. Br Med J 1973;4:7-11. 
Wainwright et al. Med J Aust 1997;167:218-222.
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Improving Asthma Control

Goals of long-term control therapy

• Prevent symptoms 

• Improve pulmonary function

• Reduce inflammation 

• Resolve and prevent progression

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.
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NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for the 
Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

Potential Approaches to
Improving Asthma Control

• Early intervention
• Combination therapy
• Biomarkers
• Genetics
• Immunomodulators

The “Natural History”
Asthma Phenotype

9 11 13 15 18 21 26

Age at Assessment (Years)Classification

Remission

Relapse

Intermittent

Transient

NO wheezing ever

Persistent wheezing from
9 years of age

Persistent wheezing
from onset

Sears MR, et al. N Engl J Med. 2003;349:1414-1422.

Outcomes in Pulmonary Function Based on 
“Natural History” Asthma Phenotype

Sears MR, et al. N Engl J Med. 2003;349:1414-1422.

Mean (±SE) FEV1:FVC ratios measured at 9, 11, 13, 15, 18, 21, and 26 years in male and female study members, 
according to the pattern of wheezing.
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Relapse

Transient wheezing
Remission
Persistent wheezing

Airway Remodeling & Inflammation
RBM Thickness in Infants

*p<0.05
**p<0.01
***p<0.001
RBM, reticular basement membrane; RV, reversibility
Saglani S, et al. Am J Respir Crit Care Med. 2005;171:722-727.

15

10

5

0
Infants 
BD RV

Infants
No RV

Normal
Infants

Children
Asthma

Normal
Children

Adult
Controls

RBM
(μm)

***

**
* 10.0

7.5

5.0

2.5

0.0
Atopic 
Infants

Non-atopic
Infants

RBM
(μm)



Stanley J. Szefler, MD
National Jewish Medical and Research Center

Key Recommendations

• Diagnosis is often difficult.
• Treatment has not been adequately studied.
• Criteria for initiation of long-term control therapy:

- 3 wheezing episodes in past year and positive 
asthma risk profile.
- those who require symptomatic treatment > 2 
days per week 
- two or more severe exacerbations within 6 months

Managing asthma in children 0 - 4 years 

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007. NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for the 

Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

NHLBI. National Asthma Education and Prevention Program. Full report of the Expert Panel: Guidelines for 
the Diagnosis and Management of Asthma (EPR-3). Available at: 
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm.  Accessed August 31, 2007.

Childhood Asthma 
Management Program

• Clinical measures of control strongly favored Budesonide over 
Placebo

− Symptoms

− Rescue medication use and prednisone courses

− Episode-free days

− Hospitalizations and urgent care

− Initiation of beclomethasone or additional asthma medication

CAMP, NEJM 343(15) 2000
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FEV1 After Bronchodilator

CAMP, NEJM 343(15) 2000
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Mean post-
bronchodilator 

FEV1% 

Study visits (months since randomization)

262 251 255 256 254 251 244 249 245 242

779 746 755 752 738 736 706 721 693 694

SRP (no.)
NSRP (no.)

Covar et al. Am J Respir Crit Care Med 2004;170:234-241

• Randomized, multicenter, double-blind, parallel
group, placebo-controlled trial

• 285 two and three year olds at high-risk for asthma
• Fluticasone 44 μg/puff or placebo (2 puffs b.i.d.)

Year 3Year 3

Screening/Screening/
Eligibility Eligibility RunRun--inin

Interim Efficacy Tests

PEAK: Study Design

Years 1 & 2Years 1 & 21 month1 month

Randomize

Treatment Treatment Observation Observation 

Asthma Predictive Index

• Identify high risk children (ages 2 & 3):                       
- > 4 wheezing episodes in the past year  

(at least one must be MD diagnosed)                         
PLUS

- One major criteria OR OR - Two minor criteria
• Parent with asthma • Food sensitivity
• Atopic dermatitis • Peripheral eosinophilia

(≥4%) 
• Aero-allergen sensitivity • Wheezing not related to 

infection
Modified from: Castro-Rodriguez, AJRRCM, 2000

• Episode-free days during the observation-
year
- No cough or wheeze
- No unscheduled clinic, urgent care,           

ER or hospital visits
- No use of asthma medications         

including bronchodilator                           
pre-treatment before exercise

PEAK: Primary Outcome
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Guilbert TW and CARE Network. 
NEJM 2006;354:1985-97.
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Outcomes During 
Observation Phase

• No differences between groups seen for:
- Number of exacerbations requiring systemic corticosteroid bursts
- Unscheduled physician visits
- Hospitalizations
- Bronchodilator use
- Montelukast use
- Respiratory system impedance

• Average # of days of supplemental ICS use: 26% less in ICS group (p=0.007) 
during first 3 months

• There were no significant differences in adherence, completed visits, drop-outs, 
treatment failures or serious adverse events between study groups. 0.75
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Asthma Exacerbations

Guilbert TW and CARE Network. 
NEJM 2006;354:1985-97.

ICS Effect During Treatment Phase
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Summary & Clinical Implications

Based on the results of the PEAK study:

• ICS are effective in improving asthma-like symptom 
burden, exacerbations, and lung function in high-risk 
toddlers.

• Continuous ICS therapy for 2 years once discontinued 
does not modify the natural history of asthma in early 
childhood
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EARLY INTERVENTION STUDIES
PEAK

Guilbert, NEJM, 
2006;354:1985

IFWIN
Murray, Lancet, 

2006;368:754

PAC
Bisgaard, NEJM, 

2006;354:1998

Number 285 200 (birth cohort and MD 
referral)

301 randomized (COPSAC 
birth cohort)

Age Mean: 3 y
Range: 2-3

Median: 1.2 y
Range: 0.5-4.9

Mean: 10.6±6.8 mos.

# wheezing > 3 2 MD dxed or prolonged >1

Risk Modified API Parental atopy Maternal asthma

Intervention Daily
FP MDI 176 mcg/day

Daily
FP MDI 200 mcg/day (step 

up/step down allowed)

Episodic
Bud MDI 400 mcg/day x 2 

weeks started on Day 3

1º Outcome Symptom free days (3rd 
year)

MD dx asthma by age 5 Sx- free days; 
persistent wheezing

Duration study 3 years Up to age 5 years Up to age 3 years

Ancillary measures Lung function: IOS, 
spirometry

Lung function:
sRaw; AHR EVH

Lung function: sRaw Rapid 
volume thoracoabd 

compression

Growth effects + + -

Natural History of Asthma/Wheezing

Illi, et al. Lancet 368:763, 2006.

Corticosteroids                      
(+) Asthma  Symptoms             
(-) Asthma Progression

<3 years 13 years

Non-Atopic  
Wheezers No  Wheezing

Atopic Wheezers (HDM, 
cat, dog)

Loss of Lung 
Function

90%

Early Sensitization 
(HDM, cat, dog)

Level of Exposure

Late Sensitization

Progression

Inception

Possible Reasons ICS Failed to 
Alter the Natural History of Asthma

• Intervention not started early enough
- Treating children younger than age 2 would include 

many who will outgrow their disease

• Children may not have received a sufficient dose of 
ICS

• ICS may not alter the natural history of asthma 
regardless of the time they are initiated

Pediatric Asthma:  Early Intervention

• Variability in asthma control should be anticipated
• Reasons for variability should be identified and 

addressed
• Inhaled glucocorticoids are the preferred first line long-

term control therapy
• Inhaled glucocorticoids are effective in alleviating 

symptoms but do not alter the natural history of asthma.
• Alternative therapies merit investigation as potential 

interventions following early diagnosis of asthma. 

Potential Approaches to
Improving Asthma Control

• Early intervention
• Combination therapy
• Biomarkers
• Genetics
• Immunomodulators

Asthma Management

• Inhaled corticosteroids are the preferred long-
term control therapy for persistent asthma, but 
effect is lost once treatment is stopped.

• LABA is considered the preferred 
supplementary therapy.

• LTRA is considered an alternative first-line and 
supplementary therapy.

• Anti-IgE is viewed as blocking IgE effect.
• None are classified as immunomodulator.

Current status of asthma medications
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Asthma Management

• Utilize asthma characteristics, biomarkers, 
and genetics to “profile” asthma severity.

• Select medications based on driving 
factors of disease presentation and 
predictors of response.

• Monitor response and assess reasons for 
treatment failure.

• Develop proactive approach and adjust 
therapy accordingly.

Individualized Approach

Interference With Stages of 
Asthma Progression

Established 
Disease
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