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Introduction

Asthma is a chronic condition in which a person’s airways
occasionally become inflamed, which causes swelling that
obstructs airflow to the lungs. It is one of the most common
chronic ilinesses in the United States, and while prevalence
varies by gender, race, and geographic region, it currently
affects over 20 million people in this country alone. There
was a dramatic spike in diagnoses of asthma between 1980
and the late 1990’s, but the number of total cases has since
been stable. Mortality has been slower to decline,
however, and about 11 people still die from asthma in the
US each day.

Despite advances in our understanding of the factors
contributing to asthma, the cause of asthma remains
unknown. There is a strong association between allergies
and asthma, and some people appear to be genetically
predisposed to the illness. Several hypotheses have been
proposed to explain the increase in asthma prevalence in
recent years. Many of these ideas focus on characteristics
of lifestyles that have accompanied increasing levels of
industrialization around the world. Additionally, exposure to
tobacco smoke, both in utero and during early life,
increases the risk of developing asthma. There is less
evidence to support the idea that early exposure to viral
infections, pets, air pollution, and certain diets may also
cause asthma.

Asthma therapies are divided into two general groups:
reliever therapy is used for immediate relief of symptoms
such as wheezing and coughing, and daily controller
therapy is used to treat airway inflammation and prevent
symptoms from developing. Asthma control should be
reassessed regularly, and therapy should be modified
accordingly. The development of new asthma treatments
may improve our understanding of the disease.

Definition

Asthmatic airways become inflamed in response to certain
triggers, causing small airway muscles to swell and
constrict, inducing the production of excess mucus, and

ultimately obstructing airflow to the lungs (Figure 1).

dimthma

Figure1: Asthmatic airways are marked by excess mucus and constricted
muscles, all contributing to obstruction of airflow. Source:
http://www.nhlbi.nih.gov/guidelines/asthma

Asthma symptoms include cough, wheeze, chest tightness,
and shortness of breath. Symptoms come and go and may
clear up on their own or through the use of medications
such as bronchodilators, which dilate some muscles in the
small airways (bronchioles) in order to ease the passage of
air to the lungs. While airflow obstruction due to asthma is
usually reversible and temporary, some individuals with
asthma develop fixed airflow obstruction and lose lung
function over time.

Epidemiology

The prevalence of asthma has increased dramatically over
the past 25 years in most developed countries. Globally,
over 300 million people have asthma. In the United States,
asthma prevalence increased sharply between the early
1980s and 1997 and has since remained fairly stable, with
approximately 6 million children and 14 million adults
currently affected. Asthma is the most common chronic
disease in children and is more common in boys than in
girls until puberty. The pattern reverses in adults, with
women comprising nearly two thirds of all adults with -asth-
ma. (http://www.cdc.gov/nchs/products/pubs/pubd/hes-

tats/asthma/asthma.htm).



Within the US, asthma prevalence varies among different
races and different geographic regions. Many factors
contribute to the observed increase in asthma severity
and mortality among blacks and Latinos compared to
whites (Figure 2), including disparities in access to
care, under-prescription and under-use of controller
medications, cultural beliefs about medications, and
underlying genetic differences.

Asthma Mortality Rates®
by Race, United States: 19792-2001

Figure 2: Mortality rates among different races in the US. Break after
1999 reflects change in coding for asthma deaths. Source:
http://www.cdc.gov/nchs/products/pubs/pubd/hestats/asthma/asthma.htm

Since the rapid increase in asthma has occurred in parallel
with increased industrialization in many parts of the
world, some investigators have proposed that factors
associated with urbanized lifestyles, such as decreased
activity levels and increased obesity, may contribute to
the development of asthma. This theory is difficult to
substantiate scientifically.

Data on asthma prevalence in developing countries is
difficult to analyze. A specific population’s reported
prevalence rates of asthma are heavily dependent on
asthma awareness, which has generally, though not
universally, increased throughout the world in recent
decades. In addition, variability among countries may be
due to differences in definitions of asthma.

Risk Factors for Development of Asthma

Genetics: Asthma has a strong hereditary component, but
it does not follow simple inheritance patterns. Multiple

genes appear to be responsible for asthma, but there is not
enough evidence at this time to make firm conclusions
about which ones they may be. Furthermore, genetic
predisposition must be accompanied by one or more
environmental exposures, as discussed below, in order
to lead to asthma.

Environmental tobacco smoke: The single most
consistently reported exposure risk for developing asthma
is exposure to tobacco smoke. Tobacco smoke can also
trigger symptoms in individuals with existing asthma.
Several studies have concluded that parental smoking,
including maternal smoking during pregnancy, increases
the risk of asthma in children. In addition to the numerous
health benefits of quitting smoking, it is strongly advised
that pregnant women and parents do not smoke in order to
reduce the risk of their children developing asthma and to

avoid exacerbating existing breathing difficulties.

Environmental allergens: General exposure to both
indoor and outdoor environmental allergens may also
contribute to asthma. Environmental exposures as a cause
of asthma may be important even while a child is in utero,
since recent studies suggest that fetal immune systems can
respond to allergens inhaled or consumed by their mothers.

Air pollution: Exposure to air pollutants has also been
implicated as a risk factor for asthma. The effects of
specific irritants are difficult to study, however, since
exposure to each one rarely occurs in isolation. Diesel
exhaust, for example, interacts with other allergens to
worsen asthma. While air pollution can certainly trigger
asthma symptoms, its role in the initial development of
asthma has not been clearly established.

Pets: Pet exposure is known t-o trigger or worsen allergy
and asthma symptoms for some patients, but there
are conflicting theories as to whether early exposure to
pets can affect a child’s risk of developing either condition.
The idea of having a “protective pet” in the household
to build up a child’s immunity to allergens has not been

proven to be effective.



Obesity: Obesity itself does not necessarily cause asthma,
but abnormally high body mass index is associated with
increased prevalence of the disease in both children and
adults. There are several potential explanations for the
association of obesity and asthma, including a common
genetic predisposition to both conditions, changes in
lifestyle and diet predisposing to both conditions, and
physical inactivity as a cause of both conditions.

Diet: Dietary studies relating to asthma are exceedingly
difficult to interpret, since dietary components are complex
and difficult to measure. Breastfeeding as a preventive
strategy has been an area of great interest, but results from
numerous studies are conflicting. While breastfeeding may
offer several health advantages, it is difficult to draw any
conclusions at this time about the risks or benefits of
breastfeeding as it relates to development of asthma.

Hygiene hypothesis: One of the many hypotheses that
have been advanced as potential explanations for the
increase in asthma prevalence in developed nations is the
hygiene hypothesis. Decreased exposure to microbes
during early life may impair the immune system, predispos-
ing an individual to asthma or allergies. Children who are
exposed to many microbes, either by being attending
daycare, having multiple older siblings, or being in the
presence of farm animals, are less likely to develop
asthma, a finding that supports the hygiene hypothesis.

Viral and bacterial infections: The question of whether
viral infections early in life cause chronic asthma remains
widely debated. The majority of children with asthma
experience their first episode of wheezing in the course of
a viral infection; however, younger children are particularly
prone to wheezing because their airways are small and
easily obstructed. It is therefore difficult to predict if
recurrent wheezing in childhood is due to early asthma or
an unrelated viral infection. Certain types of bacterial
infections have also been linked to increased risk of
developing asthma, but it is unclear if the relationship is
cause and effect.

Occupational asthma: Occupational asthma refers to
newly diagnosed cases of asthma that are due to

exposures in the workplace. Ten to fifteen percent of
adult-onset asthma cases can be attributed to occupational
exposure to respiratory irritants. Several occupations are
associated with an increased risk of developing asthma,
especially farming, painting, cleaning, and nursing.
Classically, symptoms are present at work and improve or
disappear when the patient is away from work, although
some patients with occupational asthma do not recover,
even after several years away from the exposure.

Understanding the complex risk factors for asthma
may eventually lead to prevention strategies and new
treatments of the disease.

Asthma Triggers

In contrast to the uncertainty about risk factors for
developing asthma, many factors are known to worsen
asthma symptoms in individuals who have already been
diagnosed with the disease.

Allergens: The majority of individuals with asthma are
allergic to at least one allergen, and exposure to them often
triggers asthmatic symptoms. Exposure may be seasonal,
as with pollens such as ragweed, or year-round, as with
dust mites and pets. Efforts to avoid allergens, such as
using mattress covers to reduce dust mite exposure or
keeping windows closed during pollen season, have been
shown to reduce asthma symptoms.

Infections: In patients with established asthma, viral upper
respiratory tract infections frequently trigger severe asthma
attacks. Rhinovirus, which causes the common cold, is the
most frequent asthma trigger.
common trigger, so doctors recommend that patients with
asthma receive a flu shot every year.
currently examining whether certain chronic bacterial
infections common in the lungs of people with asthma
have the ability to induce asthma attacks. Rhinitis, or
inflammation of the nasal passages causing congestion
and a infection or
inflammation of the sinuses, are associated with worsening

of asthma.

Influenza virus is also a

Researchers are

runny nose, and sinusitis, an



Exercise: Exercise-induced asthma symptoms commonly
start during exercise and are usually most intense
immediately after the person stops exercising. Outdoor
exercise when specific environmental allergens like pollen
or ragweed are present in high amounts can lead to
worsened symptoms and should be avoided during
allergy seasons. Exercising in cold or humid weather is
also associated with an increased risk of an asthma attack.

Gastroesophageal reflux: Gastroesopageal reflux
disease (GERD), a condition characterized by changes in
the barrier between the esophagus and the stomach,
is more common among asthmatics than the general
population. It is estimated to be present in up to 65% of
asthmatics, many of whom have no symptoms of GERD.
Studies are underway to determine if asthma and GERD
simply commonly co-exist, or if GERD can actually worsen
asthma symptoms by allowing acidic stomach contents to
irritate the esophagus and trachea, triggering a sudden
constriction of the small airway muscles and inducing an
asthma attack.

Aspirin-like drugs: Five to ten percent of individuals with
asthma are sensitive to aspirin and aspirin-like products
and develop acute, sometimes severe, asthma symptoms
shortly after ingesting them. Such patients are advised
to avoid all aspirin products, including ibuprofen
(Motrin, Advil) and naproxen (Aleve). On the other hand,
acetaminophen (Tylenol) is not associated with worsening
asthma symptoms.

Asthma Treatment

TThe goals of asthma therapy are to reduce symptoms,
improve lung function, and minimize impairment of normal
activity and sleep from asthma. In 2002, 60% of asthma
patients experienced an asthma attack, suggesting that
asthma continues to be under-treated.

Education: Education is the cornerstone of asthma
therapy, and involves teaching patients how to assess their
level of asthma control and be aware of signs of worsening
asthma. Patients can do this either by monitoring their

symptoms or by using a peak flow meter, a device that can
help detect airway obstruction even before the patient
notices asthma symptoms. Use of a written asthma action
plan is recommended to help patients with both daily
management and asthma attacks. Medical providers
should appreciate the potential role a patient's cultural
beliefs and practices play in asthma management. For
example, a cultural belief in the effectiveness of herbal
remedies to treat asthma may lead a patient to stop using
her or his other medications—a situation which should be
addressed by a doctor immediately.

Self-management: Some patients can successfully
manage their asthma by avoiding allergens and irritants,
such as strong odors and environmental tobacco smoke. In
most cases, however, asthma patients are sensitive to
more than one allergen, so multifaceted approaches to
reducing exposures are necessary.

Medications: When prescribed and used appropriately, the
medications currently available to treat asthma are very
effective in controlling symptoms in most patients. Asthma
medications are divided into two categories: reliever
medicines for the rapid relief of symptoms and controller
medicines for daily control of asthma and prevention of
symptoms.

Reliever medications: Fast-acting bronchodilators, which
relax the muscles surrounding the airways, are used to
relieve asthma attacks. They are typically inhaled and take
effect within minutes. The effects usually last for four to six
hours, so if the individual is no longer exposed to the
attack’s trigger after that time, a single dose of treatment
may be enough. If asthma symptoms are brought on by
continuous exposure to such triggers as viral infections or
seasonal allergies, however, daily controller therapy may
be needed to prevent symptoms from recurring.

Albuterol is the most commonly prescribed fast-acting
bronchodilator in the US, with about 52 million prescriptions
filed annually. Until recently, all
available as inexpensive generic products containing
chlorofluorocarbon (CFC) propellants. But because CFCs
have been shown to damage the ozone layer, the FDA has

®
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required all inhalers to be switched from CFC propellants to
the more environmentally sound, but also more expensive,
hydrofluoroalkane (HFA) propellants by 2008. The switch
will result in a significant increase in cost and might even
encourage patients who pay for albuterol out of pocket to
turn to less expensive and less safe over-the-counter
alternatives. Some pharmaceutical companies have
established programs to supply the newer HFA inhalers to
patients who cannot afford them.

Controller medications: Individuals who require
fast-acting bronchodilators more than twice per week
should also use a daily controller medicine to treat airway
inflammation, which will help to reduce the frequency
of asthma attacks. Controller medications do not offer
immediate relief like fast-acting bronchodilators do; rather,
they work over time to reduce inflammation in the lungs and
airways, improve lung function, and reduce the number of
asthma attacks a patient experiences.

Steroid hormones called glucocorticoids and corticosteroids
are often used to control asthma because of their
anti-inflammatory effects. Inhaled corticosteroids are
generally the most effective controller therapy, but they may
be combined with other medications depending on the
patient’s needs.

Biologics are substances engineered specifically to prevent
irritants from affecting the airways of individuals with
asthma. A particular kind of antibody (IgE) is known
to participate in the immune response the can provoke
asthma attacks. A new biological agent approved for
treating asthma (omalizumab, marketed under the name
Xolair) interferes with IgE to disrupt the immune response,
thereby preventing asthma attacks. Omalizumab is only
recommended for asthma cases that cannot be controlled
through other means. It is given as an injection once or
twice per month and can cost as much as $10,000 per year.

Long-acting bronchodilators  function
short-acting bronchodilators but can control asthma
symptoms for up to 12 hours. There is some concern about
the safety of these medications, especially since they can
mask worsening asthma by providing relatively short-term

similarly  to

relief of symptoms. Long-acting bronchodilators currently
carry a Black Box warning from the FDA. Patients now
have access to safer combinations of long-acting
bronchodilators and inhaled corticosteroids in a single
inhaler device, such as Advair and Symbicort; the
bronchodilators relieve symptoms and the corticosteroids
combat inflammation and reduce the likelihood of
asthma attacks.

Immunotherapy: Immunotherapy, which involves injecting
small amounts of allergens under the patient’s skin in order
desensitize her or him to their effects, has been studied as
a therapy for allergic asthma. While immunotherapy has
proved to be helpful for patients whose asthma is clearly
linked to exposure to specific allergens, the treatment
may actually induce asthma attacks in highly sensitive
individuals, so careful testing is imperative.

“Alternative medicine”: Approximately half of asthma
patients use some form of unconventional therapy—such
as acupuncture, air ionizers, and chiropractic treatments—
to manage their illness. There is too little evidence on
the topic to either support or refute alternative medicine
treatments of asthma, although patients who use herbal
treatments should be cautioned about the potential for
allergic reactions and interactions with conventional asthma
medications, and should be warned not to skip their
prescribed medications.

Conclusion

Asthma rates dramatically increased in the US from 1980
through 1997, and have since stabilized at a relatively high
rate. Death rates from the disease remain unacceptably
high. While great strides have been made in medical
management of asthma, there has not been significant
progress in the understanding of risk factors for developing
it, making prevention extremely difficult. Future asthma
treatments may be tailored to individual patients’ genetic
make-ups, or biologically designed to interfere with specific
irritants in the airways. Studying these treatments further
may help to elucidate the causes of this complex disease.
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