Doctors have pieces, but disease still puzzle
Genes play a role, but we don't know which ones; drugs can control it, but we don't know why they work.
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ROCHESTER, Minn. -- The air they breathe is clean, their neighborhoods are safe, their schools are top-notch and their medical needs are taken care of by the Mayo Clinic or the Olmsted Medical Center.

So why do the children in this town on the Minnesota prairie have nearly the same asthma rates as children living in poverty in Chicago?

Asthma as a diagnosed disease has just about doubled in the United States in the last three decades for still unknown reasons, its fury focused on inner-city children, researchers thought, because they live in impoverished, polluted conditions.

But scientists are now discovering that asthma is a disease blind to socioeconomic, ethnic or racial boundaries--findings that deepened the mystery of a previously uncommon illness that marched into the second half of the 20th Century like a breath-robbing army.

Researchers know genes play a role, but they don't know which ones; they know lifestyle and environment can be factors, but they can't quantify to what degree.

And while doctors now have better drugs to fight the disease, they don't have any that prevent or cure it, and they don't even know why the medications work.

In fact, doctors still can't agree on what exactly defines asthma.

"To me, we're much farther behind today than I thought we'd be in 1995," said Dr. Jeffrey Drazen, a leading asthma researcher at Harvard and editor-in-chief of the New England Journal of Medicine.

Drazen said researchers in the mid-1990s thought a cure was in sight, but the trials of promising new medications failed. "We all predicted that by '01 we'd really know a lot more. The fact that all the drugs bombed really set us back," Drazen said.

15 million cases in U.S.

In the U.S., about 15 million people have asthma, an estimate considered low by some experts. It has become the No. 1 chronic disease of children. It is the primary reason that kids across the country are hospitalized and one of the top reasons they miss school and curtail physical activity.

It is a disease that maintains Chicago and Illinois firmly in its grip. While asthma mortality has dropped across the country, Centers for Disease Control and Prevention figures show the state's asthma death rate increased by 43 percent between 1998 and 2001, while the rates in most other states--including New York and California--declined. And Cook County's mortality rate has nearly doubled from 1979 to 2002.

"There would be times where just out of nowhere I'd end up in the hospital," said Ronald Marek Jr., 18, who has battled asthma since he was 9 months old and whose family lives in the Bungalow Belt near Midway Airport.

"Something would set it off, whether it be an animal, the weather, just anything."

National estimates of the disease are just that, estimates, and the smaller studies, like those done in Rochester and Chicago, provide only narrow glimpses of the problem.

"I think if other middle-class communities looked at what they had, they'd find they have pretty much the same thing we do," said Dr. Barbara Yawn, medical director of the Olmsted Medical Center in Rochester and co-director of an asthma study in Rochester schools.

"I don't think it's a lot different in other middle-class communities. It's just that nobody studies them and they've made the assumption that it's much worse in the inner city or wherever."

While asthma mortality remains low--about 5,000 deaths a year nationwide and 120 in Chicago--asthma has invaded childhood, becoming a major reason for disability. Asthmatics have 100 percent more school absences and 75 percent more sick days than other students, the Rochester study found.

To solve the asthma puzzle, medical scientists are casting a broad research net to pick up clues.

They are minutely examining how people live--from the childhood infections kids get or don't get, to the dust mites in their bedrooms, the cockroach particles in their kitchens, the stress in their lives, their exposure to pets and cigarette smoke, their lack of physical activity, the food they eat, the extra fat they put on their bodies, the indoor allergens they breathe--attempting to understand why asthma has such a strong foothold in Western societies.

The disease is virtually non-existent in parts of Africa and China and in undeveloped nations.

Hunt for gene link

Searching for genes linked to asthma, Carole Ober, a human genetics professor at the University of Chicago, studies Chicago children and the Hutterites of South Dakota, members of a closed religious sect whose 36,000 members live on communal farms spread across the northern U.S. and western Canada.

Hutterites are fascinating to study because their asthma, which occurs at rates comparable to the inner city, is extremely mild.

Ober has found that both the Hutterites and Chicago children share several genes associated with the immune system and asthma, which may make them more or less susceptible under different environmental conditions.

"Unfortunately, the associations are loose--we don't have any asthma genes yet," Ober said.

Physicians have long considered asthma not a single disease but a syndrome of recurrent coughing, wheezing and breathlessness. No medical test can diagnose asthma; professionals disagree on the minimum standards necessary for diagnosis.

Defined by recurrent episodes of respiratory symptoms and airflow obstruction that are reversible, either spontaneously or with treatment, asthma usually can be controlled with medication.

Alarm over the sudden rise of asthma was raised by a Centers for Disease Control and Prevention report that the disease shot up 86 percent--from about 37 cases to 69 cases per 1,000 children--from 1980 to 1996. Other more limited studies document a sharp increase beginning in the '60s.

Although there is a general medical consensus that the asthma epidemic is real, critics contend that the evidence is weak and speculative. The ancient disease may have become fashionable, like generalized anxiety disorder or sleep apnea, which became popular diagnoses in recent times, they say.

One of the latest theories about the rise of asthma blames the condition on the sharp decline in physical activity that started in the 1950s, just before asthma began its dramatic rise.

Dr. Thomas Platts-Mills, chief of the division of allergy, asthma and clinical immunology at the University of Virginia, has compiled data showing that lungs not regularly stretched by deep breaths become prone to wheezing.

Physical activity has anti-inflammatory effects in the body, Platts-Mills explained, and recent studies at Harvard also show that if the lungs are not stretched regularly by deep breaths, they begin to wheeze.

"We're fully an indoor species now and most children indoors play on computers," he said. The average child spends 5.5 hours a day in front of a screen (computer, TV, videos and video games), which Platts-Mills found in a study causes a decline in deep breaths.

But like a host of other theories to explain asthma, the couch-potato theory may be only part of the puzzle.

`Too clean' theory

Researchers thought they had another big piece in the 1990s when the "we're too clean" theory shook asthma research.

After the Berlin Wall fell in 1989, asthma researcher Dr. Erika von Mutius of University Children's Hospital in Munich compared children living in clean West Germany with those living in the newly freed and heavily polluted East.

What she found upset long-held beliefs that polluted air was the primary cause of asthma. Von Mutius discovered that West German youngsters had much higher rates of asthma and allergies than their East German cousins.

"I couldn't believe the results of our study. I was stunned. This didn't make any sense," von Mutius said recently.

Nor did it make sense when her study of farm children, who handle animals and their waste, found a lower asthma rate than city youngsters.

The unexpected findings gave rise to the "hygiene hypothesis," which says that protecting children from once-common infections doesn't allow their immune systems to be challenged and grow stronger, making them susceptible to asthma.

The largest study of asthma among rural children in the U.S. has confirmed von Mutius' findings. Dr. Alan Adler, pediatric pulmonologist at the Medical College of Wisconsin, Milwaukee, surveyed more than 4,000 Wisconsin schoolchildren, finding that by the age of 10, those who lived on farms had 40 percent less asthma compared with rural non-farm children.

The "too clean" theory remains unproven and controversial among some specialists.

Other aspects of our modern life also may come into play. Obesity, eating fatty foods that heat up the inflammatory process, may prove key elements of asthma, as well as stress and our habit of spending 90 percent of our time indoors.

"It's definitely the Western lifestyle--whatever it is about it," said John Fahy, a pulmonary specialist at the University of California at San Francisco. "Be it the hygiene component ... be it how many SUVs we drive, the Western lifestyle tends to be a risk factor for developing asthma."

As some scientists look at external factors, others like Dr. Robert M. Jacobson, Mayo Clinic's chairman of pediatrics, says the disease is a result of a gene-environment mix.

"My best guess is that genetically about 18 to 20 percent of us across the country are prone to asthma and at some point in our life will have a trigger that leads to the diagnosis," he said.

Despite thousands of scientific studies and papers by pulmonologists, allergists--and now geneticists--from around the world, the answer to the asthma riddle remains elusive.

"The causes of asthma are so multifactorial. You have genetic factors, environmental factors, socioeconomic factors, racial factors, gender factors. It's a very hard disease to get our hands around," said Dr. John W. Yunginger, a retired Mayo Clinic pediatric allergist.

Yunginger is the principal investigator of one of the few long-term studies to document the steady rise of the disease, showing that asthma rates tripled among children in Rochester between 1964 and 1983.

Another baffling piece of the asthma puzzle is that doctors don't even understand fully why the drugs they prescribe work on asthma. Harvard's Drazen said while the steroids commonly administered to asthma patients are effective at reducing inflammation and controlling the disease, no one is sure why.

As shrouded in mystery as it is, asthma has another surprise. Preliminary evidence indicates the epidemic may have peaked. Since 1997, according to CDC figures, the increase in new asthma cases has been tapering off.

"It might be plateauing. That's a possibility," said Dr. Stephen Redd, chief of the CDC's Air Pollution and Respiratory Health Branch/National Center for Environmental Health.

"We don't have a good explanation why the prevalence numbers have increased over the last 25 years. So to speculate about why there's an apparent decrease is just a hypothesis at this point."

The problem is that asthma is diagnosed only by its symptoms--inflammation, wheezing, cough, and shortness of breath.

"Asthma is like love--everybody [in the medical community] can recognize it, but nobody can define it," said Harvard's Drazen.

Symptoms have broadened

The symptoms used to diagnose asthma have broadened over the years, primarily reflecting the growing belief that the disease usually starts early in life, it can lie dormant for years, and it may show up as either mild or severe or somewhere in between.

Nevertheless, a number of studies show the problem has gotten worse. The 1964-83 Rochester study suggests a big increase in mild forms of asthma, while a 30-year study conducted in Charlotte, N.C., starting in 1958 found a sharp increase in severe asthma. Hospitalization rates of children in Charlotte zoomed up 20 times among African-Americans and five times for whites.

"We have isolated ourselves from the environment," said Dr. Fernando Martinez, director of the Arizona Respiratory Center at the University of Arizona. "We did not evolve as a species with the idea that you could have 100 percent of us survive the first year. That is what we have decided is fair, and I agree completely with that, that's why I'm a pediatrician.

"But for the last 100,000 years between 10 and 20 percent of children died. It's only been in less than 100 years that we've had this other possibility. What we have done essentially is we've changed the basis of our own development during the last 100 years and that is not for free."

But for people suffering from asthma, the academic debate is of little interest when they are gasping for air.

Dirk and Amy Larson live in a bright, well-scrubbed, two-story home in a new subdivision in northwest Rochester.

Leah, their 4-year-old daughter, skitters around the kitchen, her long blond ponytail decorated with red and blue ribbons.

While Leah has plenty of energy this morning, she has been hospitalized with severe asthma attacks four times. Amy Larson said Leah was first diagnosed with asthma at the age of 18 months after she caught a typical winter cold.

But within a few hours Leah became lethargic, her breathing labored. Frightened, Larson brought Leah to the emergency room.

"She just kind of declined from there," Larson said. It took 10 days in the pediatric intensive care unit before she finally improved.

But the worst was yet to come. Last year, at age 2 1/2, Leah caught another cold; her asthma kicked up and she again landed in the intensive care unit.

Since Leah's asthma is triggered by viral respiratory infections, her mother always carries a disinfectant gel when they go out to wash Leah's hands of germs.

When Leah's friends are scheduled to come over, Amy Larson politely asks if they have runny noses. If so, they are invited to come another time.

"We're hoping she grows out of it," Amy Larson says as Leah puts her head in her mother's lap. "We've had a couple of colds after that [last hospitalization], and I thought `Oh, she's going downhill.' But we got her on the steriods and she was able to turn it around."

- - -

Making it hard to breathe

- Main bronchi

- Bronchioles

- Lungs

Asthma is a lung disease that affects a person's breathing. The cause is unknown, but doctors think heredity plays a role. Stimulants include cold air, exercise, dust, smoke, sprays and allergies. Symptoms include wheezing, shortness of breath and chest tightening.

NORMAL BRONCHIOLE

Air flows easily through the relaxed passages of the bronchi and bronchiole tubes

DURING AN ATTACK

The air flow becomes blocked because the tube linings become inflamed, the mucus thickens and the muscles tighten, narrowing the airways.
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Coming Monday: As the rate of people dying of asthma continues to decline in most states, the mortality rate in Illinois is going up, according to federal statistics. 
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