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SINCE the invention of the stethoscope by the French physician Rene Laennec in 1816, medicine

has been troubled by a predicament: the technological advances that have enhanced our ability to

diagnose and cure have also distanced us from our patients.

This problem was highlighted recently, when PE Celera Corporation, of Rockville, Md., announced

that it had identified the three billion chemical letters of which human genes are made -- a feat

accomplished by row upon row of tireless, automated gene-sequencing machines, like something

out of Aldous Huxley's ''Brave New World.''

But this time technology has finally advanced far enough that it will enable medicine and medical

research to return to some of its best, and most old-fashioned, traditions. In fact, the emerging

gene sciences will reunite the patient, doctor and researcher in ways not seen since the 19th and

early 20th centuries.

A visit to a doctor was once an intimate encounter, a laying on of hands. A doctor, frequently in

your own home, would placing his ear on your chest to listen to your heart. And the physicians

held in highest esteem were those who could find telltale clues to illness in the subtlest blanching

of the skin, a barely perceptible flutter of the heart. This is what the 19th-century Boston physician

Jacob Bigelow had in mind when he defined a great physician as ''one who understands

diagnosis.''

Today, most diagnostic procedures are performed by technicians, using machines whose results

are interpreted by a specialist who may well be halfway around the world.

Medical research has moved away from the patient, too. A generation ago, researchers tried to

understand disease through the detailed analysis of a patient's blood, saliva and urine. But the

discovery of the structure of DNA in 1953 gave scientists the tools to study the basis of disease

itself, by focusing on ''model organisms'' like yeast, fruit flies and cultured mammalian cells. Most

of the major advances in the fight against cancer, in fact, have come from researchers in

laboratories, who have never treated anyone with the disease.
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For patients, this reduction of the complex and deeply personal experience of their disease to a

generic collection of symptoms has often turned treatment into an impersonal ordeal, and

contributed to Americans' disenchantment with their health care system. But the sequencing of

the human genome -- perhaps the ultimate example of scientific reductionism -- will,

paradoxically, demonstrate that each case of disease is unique, and for the first time, give doctors

the ability to devise individual treatments.

Although the ability to determine quickly the entire sequence of every letter of an individual's DNA

is still far away, already medicine can evaluate selected regions. It is now possible to predict, in

many cases, who will likely develop Huntington's disease, cystic fibrosis, and Tay-Sachs disease.

Within the next 5 to 10 years, it will be possible to anticipate who might be most vulnerable to

many other illnesses like diabetes, Alzheimer's disease, and many types of cancer. Ultimately, the

identification of the specific genetic cause of a disease will allow the development of new

treatments -- or better applications of old ones -- though these specific therapies are at least a

decade away.

More immediately, the genome project will be used to create individual genetic profiles, which will

allow more precise diagnosis of disease, as well as to anticipate which medicines will be most

effective for every person. Consider the example of a 60-year-old woman with hypertension. Right

now, the illness must first be detected by a doctor, and then (if diet and exercise do not help)

treated with a series of medicines to try to find one that works best. Sometime in the next decade,

however, a gene test will tell patients that they will get hypertension, many years before it

develops.

THE availability of such information will demand a level of intimacy and trust between doctor

and patient that is rarely seen today. After all, it's one thing for patients to learn that they have a

strep throat or a sprained ankle; it's another for them to comprehend the implications of a

progressively more complex genetic risk profile. This is not the kind of information amenable to a

10-minute office visit, or a phone conversation. Rather, it demands the sort of relationship

described by the eminent 19th-century physician, Sir William Osler: ''The good physician treats the

disease, but the great physician treats the patient.''

In some cases, the course indicated by genetic testing will be clear. If DNA analysis reveals an

increased risk for skin or lung cancer, the patient should be especially careful about sun exposure

and smoking. But what if testing suggests an increased risk for breast cancer, or Alzheimer's

disease, or sudden heart attacks? The physician of the future will need to have not only the

scientific sophistication to understand the implications of the data, but also be able to

communicate this weighty knowledge to patients in an insightful, compassionate and useful way.

The medical researcher, too, will inexorably be drawn back to the patient. For all the possibilities

offered by the Human Genome Project, we are much more than our DNA. And our genetic code,

for all its symbolic power, is not an inscription in the Book of Life, saying precisely who will live

and who will die, in this place, at this time, by this cause. An interesting consequence of the



Genome Project will be greater awareness of the role of environmental factors in disease. Why is

it, for example, that if one identical twin has juvenile diabetes, the other twin experiences the

disease less than 50 percent of the time, even though their DNA is essentially the same?

Many of the most common diseases, research is coming to understand, actually represent

collections of different diseases that may each have their own genetic cause. The process of

subdividing large disease categories into smaller groups on the basis of careful clinical observation,

and then analyzing the DNA of each group to identify an underlying genetic cause, will become

increasingly important in medical research. Ultimately, it may help to identify the molecular

causes of different types of hypertension, cancer, or diabetes. But this will require the doctors of

the future to relearn the art of diagnosis, which has become little more than a tool for assigning

patients to pre-existing insurance categories.

BOTH doctor and patient will need to modify what have been their traditional roles. Physicians

must learn how to express humility, telling their patients that there is muchabout their illnesses

they do not understand, but that together they can learn more about them. Researchers, likewise,

must embrace a level of complexity far exceeding that present in controlled laboratory

experiments.

Without question, life will be different in the post-genomic era. Yet it is reassuring that the gene-

based medicine that will shape the next century may return us to the understanding that, in the

end, the answers about health and illness will come not from DNA or silicon, but from intimate

relationships. How pleased Drs. Bigelow and Osler would be. 

Photo: A CAT scan of a human brain, whose workings may one day be understood at the

molecular level. (Andy Manis for The New York Times)
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