Asthma

Current approaches and management



Definition

AObstructive airflow that is Reversible
AAtopic relationship of allergy
AGenetic



Inflammation

Factors favoring the Factors favoring the
Th1 phenotype Th2 phenotype
Presence of older siblings Widespread use of antibiotics
Early exposure to day care Western lifestyle
Tuberculosis, measles, Urban environment
or hepatitis A infection Diet
Rural environment Sensitization to

house-dust mites
and cockroaches

Protective Allergic diseases

immunity %V:'::';‘: including asthma




As a quide to describing asthma and identifying treatment directions, a working definition of
asthma put forth in the previous Guidelines remains valid: Asthma is a chronic inflammatory
disorder of the airways in which many cells and cellular elements play a role: in particular, mast
cells, eosinophils, T lymphocytes, macrophages, neutrophils, and epithelial cells. In susceptible
individuals, this inflammation causes recurrent episodes of wheezing, breathlessness, chest
fightness, and coughing, particularly at night or in the early moming. These episodes are
usually associated with widespread but variable airflow obstruction that is often reversible either
spontaneously or with treatment. The inflammation also causes an associated increase in the
existing bronchial hyperresponsiveness to a variety of stimull. Reversibility of airflow limitation

may be incomplete in some patients with asthma (EPR 1991; EPR—2 1997).



Inflammation

AN

Airway Hyperresponsiveness Airway Obstruction

\ /

Clinical Symptoms




Chemokines
(RANTES, eotaxin,
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Airway inflammation contributes to airway hyperresponsiveness, airflow limitation,
respiratory symptoms, and disease chronicity.

In some patients, persistent changes in airway structure occur, including sub-basement

fibrosis, mucus hypersecretion, injury to epithelial cells, smooth muscle hypertrophy, and
angiogenesis.

Gene-by-environment interactions are important to the expression of asthma.
Atopy, the genetic predisposition for the development of an immunoglobulin E
(IgE)-mediated response to common aeroallergens, is the strongest identifiable

predisposing factor for developing asthma.

— Viral respiratory infections are one of the most important causes of asthma exacerbation
and may also contribute to the development of asthma.




m Bronchoconstriction. In asthma, the dominant physiological event leading to clinical
symptoms is airway narrowing and a subsequent interference with airflow. In acute
exacerbations of asthma, bronchial smooth muscle contraction (bronchoconstriction) occurs
quickly to narrow the airways in response to exposure to a variety of stimuli including
allergens or irritants. Allergen-induced acute bronchoconstriction results from an
IgE-dependent release of mediators from mast cells that includes histamine, tryptase,
leukotrienes, and prostaglandins that directly contract airway smooth muscle (Busse and
Lemanske 2001). Aspirin and other nonsteroidal anti-inflammatory drugs (see section 3,
component 3) can also cause acute airflow obstruction in some patients, and evidence
indicates that this non-IgE-dependent response also involves mediator release from airway
cells (Stevenson and Szczeklik 2006). In addition, other stimuli (including exercise, cold air,
and irritants) can cause acute airflow obstruction. The mechanisms regulating the airway
response to these factors are less well defined, but the intensity of the response appears
related to underlying airway inflammation. Stress may also play a role in precipitating
asthma exacerbations. The mechanisms involved have yet to be established and may
include enhanced generation of pro-inflammatory cytokines.



PERSISTENT ASTHMA

FIGURE 2-2. FACTORS LIMITING AIRFLOW IN ACUTE AND
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Symptoms

AWheeze
A Airway inflammation

AFatigue
AChest Tightness

ACough
ANocturnal
A Exertional
ANonspecific irritants



Diagnosis

AClinical exam

AHistory
AEnvironment
AFamily history

ASpirometry
AReversibility
AMethacholine
AFeNO2

AAtopy



Spirometry

AFEV1

AFEF 255
AReversibility

ASerial measurements




Flow-Volume Loops




Pre-Bronch

Actual Pred
== SPIROMETRY ~-
FVC (L) %00 4.86
FEVI (L) 332 3.83
FEVI/FVC (%) 83 79
FEF 25% (L/sec) %.11 750
FEF 75% (L/sec) 1.53 171
FEF 25-75% (Lisec) 3.55 3.56
FEF Max (L/sec) %618 9.60
FIVC (L) 3.90
FIF Max (L/sec) 321
MVV (L/min) +113 153

%oFred

*82

104
*81
89
99
*64

i

Post-Bronch
Actusl  %Pred
431 88
3.42 89
79 100
*4,09 *54
*3.06 *179
3.52 98
*4.1 *43
3.59
4,13
140 91

ZChng

17
13

w32
+100

31

+28
423






