
Link found between air pollution 
and asthma hospitalizations
Smoke gets in their eyes and lungs

Air pollution may be a little-known trigger for acute asthma exacer-
bations, according to several recent studies. Researchers at the
University of Washington in Seattle found asthma hospitaliza-

tions increase by as much as 6% at times when levels of airborne particles
and carbon monoxide were high. Other studies had similar findings:

• A report in Santa Clara County, CA, showed a relationship between
increasing levels of smoke from wood stoves and emergency depart-
ment (ED) visits.

• Researchers at Brigham and Women’s Hospital in Boston found
peak expiratory flows diminished by more than 7% during the typical
school day in children monitored in heavily polluted Mexico City.

• European studies also show sulphur dioxide triggers acute asthma
attacks.

A concern for severe asthmatics

It all adds up to a simple conclusion, says David Mannino, MD, 
a medical epidemiologist at the Centers for Disease Control and
Prevention in Atlanta. “Doctors should consider that air pollution is
clearly related to hospitalizations and exacerbations in people with
severe asthma.”

He says the 15% of diagnosed asthmatics categorized as “severe”
probably already know they “should be paying attention to outdoor air
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• Components of air pollution are associated with increases in hospital-
ization for asthma.

• Airborne particulate matter, carbon monoxide, ozone, and sulphur
dioxide are little-known triggers for asthma exacerbations.

• Wood smoke and vehicle exhausts are likely to be the underlying
causes of increased pollutants that irritate some asthmatics.
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quality.” Particularly, Mannino says, severe asth-
matics should be aware that ozone levels are
higher in the afternoon and early evening on
warm days, so “they just don’t go outside, and
particularly they shouldn’t exercise at these
times.”

“There is evidence out there that some air pol-
lutants are worse than others and might make an
individual with asthma more likely to have an
attack,” says William McDonnell, MD, PhD, a
medical officer with the U.S. Environmental
Protection Agency in Chapel Hill, NC. 

Asthma patients are “very, very sensitive” to
sulphur dioxide, says McDonnell “because it
causes airway constriction at a level much lower
than would cause such a response in the general
population.” 

Airborne particles

There are two culprits considered to be major
contributors to the elevated levels of particulate
matter linked to asthma attacks: wood smoke and
vehicle exhaust.

“The smaller the particles, the farther they get
into the lungs,” says Lianne Sheppard, PhD,
research assistant professor in the department of
biostatistics at the University of Washington in
Seattle and lead author of a study published in
the January issue of Epidemiology.

Sheppard says asthma patients are among the
“sensitive population out there that need to be
protected under the Clean Air Act.” 

Since Washington’s state laws clamped down
on wood stove burning a few years ago, she says,
vehicle emissions are “more likely the cause” of
the rise in asthma hospitalizations during times
of intense increases in small particulate matter, 10
microns or less in diameter. 

The California study covered roughly the same
time frame but focused on asthma-related ED vis-
its during winter months. Researchers found that
as temperatures dropped, ED visits rose, a statis-
tic they attribute to increasing wood smoke con-
centrations in the air. Several states, including

Washington, Vermont, and Colorado, have
restricted or outright banned wood burning
because of the aggravating effects on those with
lung and cardiovascular conditions.

As Sheppard notes in her study, she didn’t see
fewer people getting sick as the air improved
from the controls placed on automobiles and
wood burning.

Sheppard found the largest increases in hospi-
talizations were not in the winter, with its peak
wood burning time, but in the spring and fall,
“times when people are more likely to be outside
and perhaps engaged in exercise.” She compiled
air pollution data from weather service tempera-
ture records and pollution monitors located in var-
ious parts of the city of Seattle from 1987 to 1994
and hospital admission records by diagnosis code
for patients under 65 during the same time period.

She found more than half (54%) of asthma hos-
pitalizations during peak pollution periods were
in children and adolescents under 19.

Her team also noted a September peak in
admissions among children, but discounted its
relationship to air pollution because of its correla-
tion to the return to school and increased inci-
dence of upper respiratory infections common at
that time of year.

Her study found little correlation between sul-
phur dioxide levels and asthma hospitalizations
in Seattle, which has relatively low SO2 levels, but
other studies have shown the two are related.“I
think in terms of triggers, overall, this is pretty
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small, but it is something to be aware of,”
Sheppard says. “It could be in the background
and be important in a less-obvious way.”

She thinks, as a population, Americans are
becoming more sensitive to environmental pollu-
tants, “maybe because we’re not subjected to
infectious diseases as much as we used to be, so
people are susceptible to lower trigger levels.”
The mushrooming rate of serious asthma cases,
she says, “may be because people are not dying
for other reasons or perhaps they are being diag-
nosed with asthma at an earlier age.”

“There are a number of things out there that
might make asthma worse, and air pollution is
certainly something we’re watching,” McDonnell
says. Yet he praises the Clean Air Act for its effec-
tiveness: “Look at Los Angeles over the last 20
years. The ozone concentrations and other pollu-
tants are coming down dramatically.”

[David Mannino can be reached at (770) 488-7313.
Contact William McDonnell at (919) 966-6220 and
Lianne Sheppard at (206) 616-2722.] ■

Specialists provide better out-
comes at lower cost
Referral in moderate-to-severe cases works best

It sounds like a dream come true: better out-
comes for lower costs. But a compilation of 21

studies over the past few years shows a clear
trend: Asthma patients under the care of an aller-
gist have fewer and shorter hospitalizations,
fewer crises associated with the disease, and bet-
ter work productivity — all at substantial cost
savings, as shown in a booklet produced by the

American College of Allergy, Asthma and
Immunology (ACAAI) in Arlington Heights, IL. 

The booklet includes abstracts of studies pub-
lished in the past nine years and shows a strong
body of evidence the aggressive management of
asthma by specialists has these dramatic results:

❒ 67% fewer hospitalizations;
❒ 38% shorter hospital stays;
❒ 63% fewer return visits to the hospital;
❒ 50% fewer emergency department visits;
❒ 45% fewer sick care office visits;
❒ 33% reduction in lost time from work or

school;
❒ up to 95% reduction in hospitalization costs

per capita.
The ACAAI maintains that allergists can

achieve such results because “their training and
experience enables them to accurately diagnose
the disease, aggressively treat it, and maintain
disease control through patient education about
self-care.”

“We have interest in the pathophysiological
mechanisms of the disease. Mostly we do the
research on it and report on the newest findings.
We stay on the cutting edge,” says Stanley
Fineman, MD, MBA, a member of the ACAAI’s
board of regents, the organization’s managed care
committee co-chairman, and a practicing allergist
at the Atlanta Allergy and Asthma Clinic.

Fineman says the document published by the
ACAAI is not meant as a slam to primary care
physicians. “They can do a lot for most patients,”
he says. “But for some, an allergist can do better.”
The bottom line: Primary care providers should
refer asthma patients who have difficulty control-
ling their disease, if it is affecting the patients’ qual-
ity of life, and when the disease is moderate to
severe and more medication is indicated, he adds.
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Studies show asthma patients referred to 
specialists have:
• fewer hospitalizations;
• shorter hospital stays;
• fewer emergency department visits;
• fewer sick-care visits;
• less work time lost;
• increased productivity;
• greater patient satisfaction;
• better outcomes of care;
• lower costs.

KEY POINTS

The Numbers Add Up
Annually, asthma causes:

✔ 10.4 million physician visits;
✔ 468,000 hospitalizations;
✔ 1.8 million emergency department visits;
✔ 3 million lost work days;
✔ 10 million missed school days;
✔ $3.6 to $5.1 billion per year in direct health

care costs;
✔ an estimated $2.5 billion in indirect costs.

Source: the American College of Allergy, Asthma and
Immunology, Arlington Heights, IL.



“Asthma specialists are more likely than pri-
mary care physicians to adhere to current man-
agement guidelines and prescribe inhaled steroids
that are associated with decreased asthma mortal-
ity rates,”says Edward M. Zoratti, MD, senior
staff specialist in allergy and clinical immunology
at the Henry Ford Health System in Detroit. 

He says it’s important to involve the specialist
with controlling the disease, not just to deal with
emergency situations. “Asthma is a chronic dis-
ease and our goal should not be just to treat
asthma episodes but to help patients manage
their asthma and maintain good health.”

Members of minority groups with asthma are
less likely to be under the care of a specialist,
adds Zoratti, who authored a study on how
minorities with asthma use the hospital and ED. 

Norman Edelman, MD, a spokesman for the
American Lung Association and vice president
for Health Sciences at the State University of New
York at Stony Brook, agrees that specialist care is
clearly warranted for patients with moderately
severe to severe asthma. “But the patient who
wheezes in the spring and fall and who has no
hospitalizations or emergency room visits can be
perfectly well managed by primary care physi-
cians,” he says.

Specialist vs.generalist 

“The general impression is that a primary care
physician tends to give a standard dosage of
medications for chronic illness across the board.
A specialist has a lot more experience with drugs
and knows how far he can push it,” He explains.

Both Edelman and Fineman say caregivers
often can agree the primary care doctor will over-
see disease management, while the specialist will
be visited occasionally to help monitor the dis-
ease or to help deal with a recent exacerbation.

It sounds like a simple plan. But unless the
strategy gets mapped out, many patients will
not go to a specialist for these types of visits.
Asthma patients sometimes tend to be compla-
cent, Edelman says. “If you ask a patient how
he’s feeling, he’ll usually say, ‘OK,’ but when
you keep asking the questions, you’ll often find
his quality of life has been dramatically affected
and that his disease is out of control. Not to refer
that patient is a disservice to him.”

He also suggests capitation may be partly
responsible for the primary care physicians’
reluctance to refer patients to specialists. “The
primary care physician gets a fee, and it costs him

to refer out to a specialist.”
Fineman notes capitation can be a double-

edged sword. While it may help to create an
incentive to reduce the number of specialist refer-
rals, it can bring patients through the specialist’s
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When to Refer

The expert panel from the National Institutes of
Health in Bethesda, MD, recommends asthma

patients be referred to a specialist when they: 

☞ are children under the age of 3;
☞ are children who are beginning daily long-term

therapy;
☞ have difficulty achieving or maintaining control

of their condition;
☞ have had a life-threatening asthma attack;
☞ are not meeting the goals of asthma therapy

after three to six months of treatment, or are
not responding to current therapy;

☞ have symptoms that are unusual or difficult to
diagnose;

☞ have other conditions such as severe hay
fever or sinusitis that complicate their asthma
or their diagnosis;

☞ need additional diagnostic tests to determine
the severity of their asthma and what causes
their asthma symptoms;

☞ require additional education or guidance on
the complications of therapy, adhering to their
treatment plan, or avoiding triggers;

☞ are candidates for immunotherapy;
☞ have severe persistent asthma;
☞ require continuous oral corticosteroid therapy

or high-dose inhaled corticosteroids, or have
taken more than two bursts of oral corticos-
teroids in one year.

Referral to a specialist also is indicated when:

☞ The patient’s asthma is unstable, or the
response to therapy is limited, incomplete, or
very slow and poor control interferes with the
patient’s quality of life.

☞ Identification is required for allergens or other
environmental factors that may be triggering
the patient’s disease.

☞ Co-existing illnesses or their treatment compli-
cate the management of asthma.

☞ The diagnosis of asthma is in doubt.
☞ There is concern about side effects that have

occurred or may occur with asthma medications.
☞ The patient asks for a consultation.



door when they have had trouble with their dis-
ease. “In some plans, managed care helps facili-
tate the referral by automatically sending patients
to us when they have an emergency room visit,”
he says.

[Contact Stanley Fineman at (770) 428-4477 and
Norman Edelman at (516) 444-2080.

Single copies of the ACAAI booklet The Role of
the Allergist in the Cost-Effective Treatment of
Asthma are available free from: ACAAI, 85 W.
Algonquin Road, Suite 550, Arlington Heights, IL
60005.]  ■

Alternate therapies have
place in asthma treatment 
Breathing techniques may have a positive effect

The patient was wheezing and gasping for
breath in the emergency department at Beth

Israel Hospital in New York City. The patient’s doc-
tor knew it was a particularly acute exacerbation.

“In fact, inside I was very anxious and wor-
ried, but outside I tried to be calm and reassur-
ing,” says Zvi Ben-Zvi, MD, director of pediatric
pulmonary medicine at Beth Israel Hospital. “I
was conducting a study, but I didn’t think this
patient was a candidate because his condition
was too severe. But I started to wheel him to the
pulmonary lab anyway,” and tried to get him to
relax.

“I told him to breathe in deeply and slowly
and breathe out through pursed lips,” Ben-Zvi
says of the incident that “changed my attitude
toward these complementary therapies.” In the
few minutes it took for the doctor to get his
patient to the lab, the exacerbation was over. “He

was fine. His asthma was too mild to be studied.” 
“I was very affected by the experience,” says

Ben-Zvi. “I was amazed, and that’s what brought
me to the idea of trying hypnotherapy and other
methods of treatment.”

Now Ben-Zvi is among hundreds of doctors
and researchers around the world who are study-
ing nontraditional means of treating chronic dis-
eases. Known as alternative, complementary, or
integrative medicine, most practitioners hope to
bring mainstream and non-mainstream medicine
together for the benefit of patients.

Patients avail themselves of the alternative
therapies, oftentimes without the knowledge of
their medical practitioners. The December issue
of the Journal of Asthma reported among the most
popular therapies among asthmatics in Britain
are breathing techniques, homeopathy, herbalism,
yoga, and acupuncture. The techniques have
strong support in the United States as well. In
America, these therapies ring up $12 billion a
year. Experts say those who suffer from moderate
to severe asthma are very likely to look for relief
in nontraditional treatments. 

Researcher Edzard Ernst, MD, PhD, FRCP, 
professor in the department of complementary
medicine at the University of Exeter Postgraduate
Medical School in England, says asthma patients
are “prime candidates” for complementary thera-
pies because their disease is a “benign chronic
condition for which mainstream medicine cannot
offer a reliable cure.”

Of the 4,741 asthma patients included in
Ernst’s study, 59% said they had used comple-
mentary therapies that helped to a “slight” extent
or to “some” extent. Of the 41% who had not
used alternative medicine, 67% said they would
be willing to try it in the future.

He concluded this area of health care war-
ranted more rigorous investigation, to make
physicians more aware of the extra services their
patients are seeking and to determine the efficacy
of the techniques used. 

Ben-Zvi, who is also a licensed acupuncturist,
has tried hypnotherapy for exercise-induced
asthma with “good results” and is currently con-
ducting a music therapy study at Beth Israel that is
already showing positive results by teaching
asthma patients to play wind instruments. He theo-
rizes that the breathing necessary to play a flute. an
oboe, or a clarinet is exactly what asthma patients
need to open and strengthen their airways.

Yoga teachers have taught their students deep,
slow abdominal breathing for centuries. That’s
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• Asthma patients use a wide variety of alterna-
tive remedies with varying degrees of success.

• Breathing techniques are most popular and
most effective. 

• Complementary medicine treats asthma as a
symptom of a body that is out of balance.

• Most practitioners recommend alternate ther-
apies in conjunction with traditional allopathic
therapies and medications.

KEY POINTS



something Ben-Zvi and many other doctors
think is helpful for asthma patients, not only
because of the “deep breathing as opposed to the
shallow chest breathing many asthmatics use,”
but also because of the relaxing effects of the
deep breathing.

Alternative therapies rarely target just one con-
dition, says Eileen Silva, MS, founder of the Hegan
Center in Southlake, TX. “We treat the body as a
whole and see something like asthma as a symp-
tom of a larger imbalance. I look at the big picture.”

Silva, who teaches seminars in integrative

medicine to physicians and other health care pro-
fessionals, looks at imbalances in microorganisms
and in highly acidic pH factors for patients with
asthma and treats them with a variety of modali-
ties, centering on detoxifying the body, ridding it
of parasites, and neutralizing the acidity. She
includes a rather unique suggestion for asthmatics:
trampoline jumping as the patient can tolerate it.

“It stimulates the lymphatic system, helps the
toxicities come out, and has some pretty remark-
able effects on patients with asthma,” Silva says.
She tells her patients to begin by jumping lightly
for one to two minutes, and when they feel better,
increasing it to a regular program for 15 to 20
minutes a day.

Silva also advocates drinking lots of plain, fil-
tered water to help drive detoxification. She rec-
ommends drinking at least two quarts a day, not
including coffee, tea, or soft drinks.

She also notes alternate therapies should be
used in conjunction with medications and proto-
cols prescribed by traditional practitioners. “If
they still need aggressive therapy in terms of
medications, then they need it. I would never
undermine traditional health care specialists.”
However, she says, as patients begin to bring
their bodies back into balance, they and their doc-
tors may find their need for medications change.

Ernst’s study showed physicians had little
knowledge of alternative therapies and recom-
mended they familiarize themselves with such
therapies in order to more effectively treat their
patients. 

Grace Ormstein, MD, scientific advisor for
Ayurveda Concepts, an herbal remedy company
in Houston, says asthma patients respond well to
mixtures of herbs, which may include licorice,
aloe vera, and yarrow. Butcher’s broom is also
commonly used to help reduce inflammation in
the airways.

Herbalists are careful to caution patients and
physicians that herbs are powerful medicines and
they should not be taken lightly.

Ormstein says her job is to educate patients
about the alternatives available to them. “They
have to make the decision, but if they’re on con-
ventional treatment, they need to communicate
their decision to use herbs to their physicians,”
Ormstein says.

[Zvi Ben-Zvi can be reached at (212) 420-4175.
Contact Edzard Ernst at (011) 44 (0) 1392 430-802,
Eileen Silva at (817) 424-5204, and Grace Ormstein
at (800) 869-4640.] ■
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Glossary of Alternative Therapies
k Acupressure

Commonly described as acupuncture without
needles. Finger and thumb pressure is applied
to acupoints to relieve specific conditions and
promote harmony and good health.

k Acupuncture
Part of traditional Chinese medicine. Practi-
tioners insert fine, sterile needles into specific
points on the body as a treatment for disor-
ders ranging from asthma to alcohol addiction.
In the West, it is most often used for pain
relief.

k Ayurveda
The major traditional holistic healing system of
the Indian subcontinent. Practitioners believe
well-being is affected by three vital energies
that constantly fluctuate. Treatment can
include purifying techniques, diet, yoga pos-
tures, and breathing exercises.

k Homeopathy
Based on the theory of “like cures like.” A poi-
son that causes symptoms of illness in a
healthy person can treat the same symptoms
when used in minute amounts in one who is ill.

k Hypnotherapy
Practitioners induce a state of consciousness
akin to deep daydreaming in which the patient
is deeply relaxed and open to suggestion and
can be desensitized to fears, phobias, or pain. 

k Reiki
A form of Japanese spiritual healing. Practi-
tioners draw on “reiki energy” and channel 
it to areas of need in themselves and their
patients. 

k Yoga
A complete system of body postures and
breathing techniques, originally developed (in
India) as a preparation for spiritual development.

Source: Encyclopedia of Healing Therapies. Woodham and
Peters; 1997.



Kids learn about asthma with
‘Huff and Puff’

With the help of two specialists, Glaxo
Wellcome is teaching asthma management

to children who are much younger than those tar-
geted by established education campaigns. 

The two specialists, Huff and Puff, are puppets
used to teach younger patients how to self-manage
the disease. Education efforts already are aimed at
the five million children who suffer asthma, but
most target patients ages 8 years and older. These
programs have demonstrated improvement in
managing behaviors and have, in turn, reduced
use of health care services.

Yet, most children are diagnosed with asthma
by age 5 and have already experienced symp-
toms and even suffered asthma attacks. So, why
not provide education programs to younger chil-
dren? For one, questions remain about how
much younger patients can learn and apply to
realistic situations when they happen. Also, it’s
difficult to survey young children on how much
they learned from a program.

Colorful characters teach basic concepts

But the company is offering these younger
patients a program called Huff and Puff: The
Children’s Asthma Program. A study determined
it can be effective in boosting knowledge about
the disease and improving attitudes toward it.

“We want to introduce them to concepts and
introduce parents to concepts,” says Pete Derovin,
RRT, the company’s associate manager for care
management in respiratory program development.
“Hopefully, that will give them a good basis for
when they become older asthmatics.”

In 1996, Glaxo Wellcome licensed the program,
developed by Linda Murphy Boston, RRT, of
Creative Health Concepts Inc.

Huff and Puff star in their own video. One char-
acter is yellow with blue hair and blue eyebrows,
the other is blue with yellow hair and eyebrows.

Huff ignores his early warning signals, forgets
what he’s supposed to do, and then starts to
wheeze. At first, children may relate best to this
puppet. They also learn the consequences of Huff
not handling the situation properly.

But then they meet Puff, a role model who
knows how to prevent and control his asthma
symptoms. He shows Huff and the children they

also can handle their asthma responsibly and not
suffer the scary consequences. The children should
learn to tell an adult if they have symptoms, know
which medications to take for an attack, and
breathe slowly and relax. “If they can remember
those three things, this will really have a benefit on
those children,” Derovin says. “At least they have
the knowledge of the right thing to do. Hopefully,
that will translate into behaviors.”

Parents attend all four sessions of the program.
The first two are only for parent orientation. 
For many parents, this is the first training they
receive about their children’s asthma. Then, they
bring their young patients for the remaining ses-
sions and attend them together. “We feel that’s
very important because it helps the parent work
with the child at home,” Derovin says. “Parents
are the primary communication vehicle and
advocate for their children with the physician.”

Various methods reinforce learning

Techniques used by the Huff and Puff program
are similar to those used in programs aimed at
older children — interaction, games, role-playing
simulation, and making models. Beside puppets,
the program uses a felt board called Puff’s Path
that shows children a model of their airways and
how they work. Games teach the children about
how to handle situations that can cause trouble.
(For details on the program, see related story, 
p. 32.)

Other materials include:
❒ a workbook called “Huff and Puff and Me”

to supplement what children learned during the
sessions and to provide individualized learning;

❒ “Huff and Puff and Stuff,” an audiocassette
with four songs that reinforce lessons learned,
especially breathing and relaxation techniques.

“Children get to see and feel and touch an
activity,” Derovin says. “It’s very entertaining
and also very educational.”

The program begins with 4-year-olds because
at that age children start spending more time
away from their parents, whether in day care or
elementary school. “Children at this age are
beginning to separate from their parents for a
portion of the day,” Derovin says. “There’s a lot
of anxiety for parents knowing they aren’t going
to be there. It’s a very important age.” 

The program also aims to improve children’s
quality of life. “They might think it’s normal
that they can’t run across a field,” says Donna
Jones, RN, MBA, senior manager for program
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development for the respiratory group at Glaxo
Wellcome’s care management division. “They
don’t realize that it doesn’t have to be that way”
if the disease is managed properly. 

The company has not collected enough 

information to provide outcomes data yet. But
program participants among the Tri-State
Business Group on Health rated these elements
as excellent: the Huff and Puff workbook,
video, music, helpfulness, and an overall pro-
gram rating. 

The Tri-State group, which insures 71 employ-
ers in the Midwest, last year decided to use the
program to help children in Evansville, IN. Huff
and Puff was initially offered to 80 children,
funded by a grant from the Foundation for
Community Health.

Maxicare, the managed-care company, also
agreed late last year to implement Huff and Puff,
along with Glaxo Wellcome’s Asthma Self-
Management Program for adults. 

In addition, a 1994 study published in the 
journal Respiratory Care highlights areas where
the program can benefit the younger patients.
The study was conducted by Boston, who is the
clinical instructor and supervisor of Specialty
Services at Southern Illinois University, School of
Medicine in Springfield, IL; Daniel A. Detwiler,
PhD, clinical assistant professor also in the
Department of Pediatrics at Southern Illinois
University; and Steven J. Verhulst, PhD, assis-
tant professor in the Division of Statistics and
Research Consulting at Southern Illinois
University. 

The study includes data on 128 of the 130 chil-
dren who completed the program held at 19 sites
in Illinois between Jan. 1 and July 21, 1991.

Facilitators gave children a test before the first
session and again after they completed the last ses-
sion. The children answered five questions about
how often they used behaviors that could help
manage their asthma. Their parents were given
similar, though more extensive, tests. Children and
their parents also were asked to evaluate their atti-
tudes about asthma, such as feelings of embarrass-
ment and worry. And medical care utilization data
were collected reviewing charts a year back and
again for a year after the study.

The result: statistically significant changes in
all categories of learning. And children who com-
pleted the program experienced reduced use of
medical services, including hospitalization, emer-
gency department visits, and trips to the doctor
for “out-of-control” asthma. 

After the program, the children showed statis-
tically significant improvement in likelihood they
would stop and relax, breathe slowly, relax, and
drink fluids. Their ability to tell someone didn’t
show similar improvement, but the authors note
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The Huff and Puff Sessions

The first two Huff and Puff sessions, which last
two hours each, are aimed at the parents,

since they assume primary responsibility for the
day-to-day management of their children’s asthma. 

Children join parents in during Sessions 3 and
4, which each last 90 minutes. Sessions are
spaced one week apart. Here’s the emphasis of
each session:

SESSION 1
Parents learn about the respiratory system and
how asthma affects airways, how to monitor
asthma signals, and how to identify the factors that
trigger their children’s signals. They also learn
about asthma medications, proper use and mainte-
nance of inhaled medication, and the importance
of medication compliance. Color slides and work-
book exercises are used to reinforce learning.

SESSION 2
Parents learn the importance of individualized
action plans to prevent and control their children’s
signals. They’re taught how to use peak flow
meters and discuss prevention strategies and
management plans.

SESSION 3
During this session, children join in. They use a felt
board called Puff’s Path to learn about breathing
and how asthma affects their lungs. They complete
workbook exercises to help them identify their own
early warning signals and asthma-attack signals. 

SESSION 4
Children learn how to use steps to control asthma
signals. They learn to tell an adult, take medica-
tions, and breathe slowly and relax. The session
uses discussions with Huff and Puff and workbook
and exercises to try and teach children to identify
possible triggers for their asthma attacks.
Children also learn the meaning of prevention and
specific ways to prevent their signals. By playing a
board game, they make decisions about asthma
and learn that their behaviors have consequences.
Typical questions put children in situations and
teach them about how to handle them, such as
what would you do if you go over to a friend’s
house, and your friend has a dog or cat?  ■
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children were doing so before they entered the
program. 

The children’s knowledge also improved. For
instance, before the program 39% of children could
identify signals. After the program, 89% could.

[For more information about Huff and Puff, call
(888) 550-HUFF (4833). Or, write Glaxo Wellcome
Care Management Division at Five Moore Drive, P.O.
Box 13398, Research Triangle Park, NC. 27709.] ■

Reaching the youngest
patients with asthma

There’s no debate; children under 8 with
asthma need to get control of the disease. But

experts still are not sure about how effective edu-
cation programs can be for them. The 4- to 8-year-
old group is “very key,” says Frederick Leickly,
MD, associate professor of medicine at the
Indiana University School of Medicine in
Indianapolis, and a pediatric pulmonologist at
Riley Hospital for Children.

“Some savvy 4-year-olds can do some of what
they need to do to monitor asthma,” Leickly says.
If they can learn to prevent problems, “we might
nip this thing before it becomes severe, persistent
asthma.”

He’s found that some children even tell on
their parents who smoke around them. “It’s not
all kids, but there are some who take to it.”

Programs aimed at young children also can
help educate parents, who must take primary
responsibility for managing their children’s dis-
eases at these young ages. “Unfortunately, pri-
mary care physicians don’t have a lot of time for
that,” Leickly adds. “Parents have to buy in, have
to see the cause and effects.”

Educational programs aimed at children under
eight remain rare, and Leickly says he welcomes
more. The bottom line is this age group is tougher
to teach. Some 4-year-olds are starting to read
while others can’t say how old they are. It isn’t
until they are in school that some learning dis-
crepancies even out.

Another major hurdle is getting children to
apply what they have learned. Knowing that cats
can trigger attacks is one thing. Avoiding that
friend’s house with the cat is another. “Putting all
that knowledge into action is a big factor,” he
says.

And making that leap “is a step probably 
half of kids this age can’t make,” says Peyton
Eggleston, MD, professor of pediatrics and pedi-
atric immunologist at Johns Hopkins Children’s
at Johns Hopkins University in Baltimore. 

“This is the Santa Claus group,” Eggleston
says, who has worked with educational programs
for preschool and school-aged children.

Just getting the point across to a young child
that he or she has asthma can mark a big step.
“You’re only educating the child to a limited
extent,” he says. “A child at this stage is so
dependent on the parents for guidance.” 

Until children reach 9 or 10, few are responsi-
ble for taking their medications, even bron-
chodilators — just as few are allowed to cross 
the street alone.

Parents also must learn to apply what they
have learned. Many have plenty of “book learn-
ing” about asthma but few can incorporate what
they know into real life situations.

Eggleston was involved with the National
Cooperative Inner City Asthma Study, which
found parents scored high on their factual knowl-
edge about asthma. But when presented with
realistic situations, “they very frequently picked
inappropriate behaviors even though they knew
the facts,” Eggleston adds. “That’s a more diffi-
cult step that still takes a lot of reinforcing.”  ■

Acid reflux: How does this
condition trigger asthma?

Gastroesophageal reflux disease (GERD), com-
monly known as acid reflux, is common

among asthmatics and can trigger attacks. But
scientists and clinicians continue to debate how
often the two are related, the precise pathophysi-
ology, and its clinical significance.

Most likely, stomach contents back up, irritat-
ing the esophagus. Neuroreflexes cause bron-
choconstrictions and, in turn, breathing problems. 

The digestive tract is one of the most threaten-
ing systems to the lungs, says David Henke, MD,
pulmonologist and associate professor of medicine
at the University of North Carolina in Chapel Hill.
“Just refluxing up into the esophagus is enough to
cause problems.” 

Many of the 15 million Americans who suffer
heartburn every day don’t consult their doctors,



and therefore, never learn their problem may be
the much more serious GERD.

Yet, without proper treatment, acid reflux 
can cause serious problems, including asthma
symptoms, severe chest pain, a narrowing or
obstruction of the esophagus, bleeding, and a
pre-cancerous condition known as Barrett’s
esophagus.

In response, the American College of Gastro-
enterology has embarked on a national education
campaign hoping to alert people to the potential
problem and educate them about the dozens of
over-the-counter medications available for heart-
burn. (See educational handout, inserted in this
issue.)

Acid reflux occurs when the muscle valve at
the lower end of the esophagus fails to function
properly, allowing acid from the stomach to back
up into the esophagus. Reflux is more common
after meals, especially those high in fat, since fat
delays gastric emptying. Typical symptoms of
acid reflux include recurrent heartburn that radi-
ates around the chest, that worsens when lying
down or bending over, or that’s eased by con-
suming water or antacids. Other symptoms
include a sensation of acid refluxing into the
windpipe, causing shortness of breath. Patients
also may feel a sense of food being trapped
behind the breastbone, black bowel movements,
and blood in vomit.

“It really causes some significant problems in
people,” Henke says. “In pulmonary practices,
it’s a pretty important concern in patients that
have asthma.”

If over-the-counter or prescription medications
don’t alleviate persistent heartburn, the problem
may be GERD.

The relationship between asthma and GERD

A relationship between asthma and GERD was
first found in the 1960s when patients reported
their asthma symptoms were eliminated after
surgery for acid reflux.

Researchers and clinicians believe there are
two mechanisms at play:

• In the leading theory, the acid reflux erodes
the epithelial layer of the mucosa, exposing vagal
nerve endings. The esophageal receptors become
more sensitive to refluxed acid. The receptors
then trigger bronchospasms.

“Acid reflux is an important trigger for asthma,”
says Benjamin Interiano, MD, associate professor
of medicine in the pulmonary section at Baylor

College of Medicine in Houston. In fact, reflux may
be the sole cause of symptoms in some asthmatics.

• In a less-common theory, patients aspirate
gastric acid into the lungs. Recent research shows
this is not likely to be a primary cause of reflux-
triggered asthma. 

Coughing also may promote reflux. It weakens
the sphincter, allowing for reflux, says Frederick
Leickly, MD, associate professor of medicine at
the Indiana University School of Medicine and a
pediatric pulmonologist at Riley Hospital for
Children, which is affiliated with the School of
Medicine in Indianapolis.

Just how many asthmatics also suffer from
GERD remains unclear. Identifying acid reflux
has become much more effective, so clinicians
diagnose more people with it.

“Now it’s so common that it’s hard to make 
for a convincing association,” says Peyton
Eggleston, MD, professor of pediatrics and pedi-
atric immunologist at Johns Hopkins Children’s
at Johns Hopkins University in Baltimore. 

Recent studies show that up to 80% of asthmat-
ics will have an abnormal lower sphincter, say
physicians and researchers who produce an
asthma Web site for The Journal of the American
Medical Association (www.ama-assn.org/special/
asthma/treatmnt/updates/gerd.htm). 

Experts point to these clues that GERD may be
aggravating asthma:

• Asthma occurs for the first time during
adulthood.

• Asthma gets worse after meals, lying down,
or exercise.

• Asthma gets worse at night.
“Questions regarding symptoms of GERD

should become standard in the evaluation
of patients with asthma,” wrote William G.
Simpson, MD, in his April 24, 1995, study about
the asthma-GERD connection in the journal
Internal Medicine. 

Patients with nocturnal asthma or who
develop nighttime coughing, choking, wheezing,
or hoarseness upon wakening also suggest GERD
is occurring while they sleep. Asthma also may
worsen after events that also affect GERD such as
eating meals, drinking alcohol, reclining, and
using bronchodilators such as theophylline and
systemic beta-adrenergic agonists. 

Doctors suggest testing asthma patients for
acid reflux if their symptoms are tied to factors
known to cause GERD, namely reclining, con-
suming alcohol, and using the drug theophylline.

And patients whose asthma routinely worsens
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at night “is one of the first things I look for in
their history to suggest reflux may be playing a
role,” Henke says.

Testing all asthmatics, however, isn’t cost-effec-
tive today. Yet, doctors note that the cost of treat-
ing severe GERD-related problems, such as
Barrett’s esophagus, could easily outweigh the
cost of evaluating patients. “If the asthma is not
going as it should go, it’s one of the things you
should look for,” Leickly says.

Some physicians go ahead and treat patients
for presumed GERD, but that can cause problems
with patients complying with medication and
lifestyle changes, Henke says. It helps to confirm
the problem so patients understand the existence
and severity of the problem.

There are several testing options, but none can
prove definitively that a patient’s asthma is
caused by acid reflux. In order to find out if a per-
son has reflux and if it is causing any problems,
including asthma, one common test measures the
amount of acid that escapes from the stomach
into the esophagus. This involves a 24-hour pH
monitoring of the esophagus. A pH value of less
than 4 for more than 4% of the test time indicates
GERD.

Here’s how the test works: A slender tube
about the width of spaghetti, with a pH monitor
attached, is shimmied through the nasal passage.
The patient swallows it into the esophagus, and it
stays there for 24 hours.

The monitor is hooked up to a small computer
worn on the belt that records the pH. A drop in
acid indicates the acid has moved out of the
stomach and into the esophagus. The test also
shows how often reflux occurs. 

Asthmatics also keep a diary of wheezing to
see if it relates to changes in pH. Respiratory
symptoms that develop either during an episode
of acid reflux or within 10 minutes after are con-
sidered correlated and suggest GERD is trigger-
ing them. However, developing acid reflux after
the onset of pulmonary symptoms suggests the
opposite, Simpson wrote.

Another reliable method in evaluating an
asthma patient for reflux is endoscopy. If
endoscopy shows mucosal erosion, GERD can
be the problem. 

Experts note the most simple treatment is to
advise patients to elevate the heads of their beds
using a brick, block of wood, or something simi-
lar. The idea is to use gravity to help keep stom-
ach contents from backing up. 

This often reduces the problem and may even

eliminate it. In fact, it’s nearly as useful as ther-
apy with histamine2-receptor blockers, or H2
blockers.

Henke also suggests overweight patients lose
weight and that all patients not eat late at night
or drink carbonated beverages before bed.
Patients also should avoid foods that cause them
heartburn.

Pay close attention to diet

Patients also should be advised to avoid bed-
time snacks, eat low-fat foods, quit smoking,
reduce alcohol consumption, and use antacids or
alginic acid.

If lifestyle changes aren’t effective, a variety of
medications also are available. 

Typically, if endoscopy doesn’t indicate ero-
sive esophagitis, therapy starts with H2 blockers
including cimetidine (Tagamet), ranitidine
(Zantac), famotidine (Pepcid), and nizatidine
(Axid). H2 blockers relieve symptoms in 5% to
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75% of patients. Over-the-counter medications
like Pepcid AC can be effective but often aren’t
enough. “It’s not completely controlled by
Zantac or the usual antacids,” Interiano says.

Or, treatment may include omeprazole (Prilosec)
or cisapride (Propulsid). Cisapride helps by reduc-
ing the time gastric acid and the esophageal
mucosa come in contact. Called a “prokinetic”
agent, it increases lower esophageal sphincter pres-
sure and improves esophageal movement. It works
especially well in connection with proton pump
inhibitors, a combination that was “most effica-
cious,” Henke says. “People used this a lot.”

That’s been dropping, however, since the U.S.
Food and Drug Administration last year advised
doctors about new warnings of cardiac problems
related to use of cisapride. The drug’s labeling
has been revised to include information about the
cardiac risks associated with its use and to recom-
mend that other therapies generally be used
before first. 

Considerations for drug therapy

These actions were prompted by reports of
serious adverse reactions, including heart rhythm
disorders and deaths associated mostly with its
use among patients taking certain other medica-
tions or who had particular underlying medical
conditions. 

When a patient suffers erosive esophagitis,
only drugs that reduce the output of hydrogen by
the parietal cell will heal erosions. These include
H2 blockers and omeprazole, which is usually
effective in patients whose erosive esophagitis is
resistant to H2 blockers.

Acid reflux treatments even may benefit asth-
matics — and vice versa — further evidence sup-
porting a relationship between bronchospasms
and GERD. 

“In some patients, once you stop the reflux, the
asthma goes away,” says Allan Rashford, MD, a
pulmonologist and internal medicine specialist in
private practice in Charleston, SC.

Proton pump inhibitors, such as omeprazole,
can be effective in managing GERD. Cisapride
also can help with asthma symptoms with a
reduction in acid exposure.

Several studies also have shown that surgery
to correct severe reflux may alleviate asthma, per-
haps more than long-term treatments. Surgery
may be needed if medical therapy isn’t effective,
if the patient is noncompliant, or when a patient
is young and faced with a lifetime of medical

therapy. However, surgery may not benefit
patients suffering allergic asthma.

On the other hand, some asthma treatments
can worsen acid reflux. Both systemic and oral
bronchodilators relax the lower esophageal
sphincter and can lead to GERD. The risk to
patients is winding up in a therapy cycle of
asthma, bronchodilator therapy, and reflux. 

For instance, theophylline relaxes the lower
esophageal sphincter and stimulates gastric
secretion. The reduced sphincter pressure gener-
ally lasts about four hours. Eggleston said that
use of theophylline is fading due to toxicities,
although it’s still used to treat about 15% to 20%
of children.  ■
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CE objectives

After reading Asthma Management, health
care professionals will be able to:

• Identify management, clinical, educa-
tional, and financial issues relevant to the
care of patients with asthma.

• Explain how those issues affect asth-
matic patients and the providers who care
for them. 

• Describe practical ways to solve problems
commonly encountered by care providers in
their daily activities.  ■


