Medicine: Prescription for Tomorrow

Notes from the 2006 Nobel Conference

-- Doug Wilhide

The forty-second Nobel Conference was held in St. Peter, MN on October 3rd and 4th.  Fall came early this year and the campus of Gustavus Adolphus college was in full color, as was the surrounding countryside along the Minnesota River in “Peaceful Valley.”  The weather was warm and sunny as we drove down from Minneapolis.

This was our tenth year of attending these conferences, which are remarkable events.  They attract 5000 people who commit to spending two days sitting on bleachers and hard chairs while listening to state-of-the-science talks given by Nobel prize winners and other top level speakers.  The audience includes high school and college students as well as locals and old folks like us --even a few people who have attended every event.

This year’s theme was “Medicine: Prescription for Tomorrow.”  It was broader than usual and included everything from discussions of how to handle the current crisis in the U.S. healthcare system to hard science on hydrogels and nanoshells.  

What follows are summaries of my notes.  They were written out in the semi-darkness as I tried to both keep up and transcribe key points.  In no way should they be considered authoritative or even accurate.  I do the best I can before my hand starts to cramp up and my pens run out of ink.  Consult your doctor before making any decisions about your health... or, after you read these, maybe not.

--dw

Lecture #1:  J. Michael Bishop, “Entering the Genomic Era.”

Bishop won the Nobel Prize in Physiology in 1989 for his work on oncogenes, genes that control growth in normal cells and turn dangerous in cancer cells.  His work proved that cancer was not the result of an external invasion but of internal genes that are affected by retroviruses caused by exposure to carcinogens.  He’s now the Chancellor of the University of California in San Francisco.

Bishop began by noting that all the recent studies of genes, genetics and genomes began with a humble Austrian monk, Gregor Mendel.  His work with plant hybridization showed how traits were inherited from one generation to the next.  

He then took us through a quick overview of what we’ve learned since.  Humans begin with a fertilized egg that contains 48 chromosomes -- 24 from each parent -- that then reproduces trillions of times.  Our chromosomes are located on strands of DNA, yards of which are crammed into the nuclei of cells.  There are about 30,000 genes on each chromosome and they determine just about everything about our physical make-up.  In the words of one writer, they are “the language of God.”  DNA acts by influencing RNA which in turn directs the formation and activity of various kinds of proteins.

The “genomic era” began with Mendel in 1865.  DNA was discovered in 1869.  Bishop pointed out that all of this rests on the foundation of Darwin’s work on evolution, which is fundamental to modern biology.  (Speakers at these conferences all feel obliged to remind us that Darwin’s basic ideas on evolution are no longer seriously questioned by scientists.  It seems unnecessary until you remember that more than half of Americans still do question them, which places our national scientific acumen somewhere between that of Cyprus and Turkey.)  

In 1944 DNA was found to be the carrier of genes and in 1953 Watson and Crick demonstrated the double-helix shape of the DNA molecule.  In 1961 we found out how to decode the instructions carried by genes and in 1971 we found out how to create recombinant DNA by splicing fragments of it together.  In 2001 we decoded the human genome.

The genomic era was spurred by advances in technology which greatly reduced the cost of doing the research and speeded it up.  The combination of “high technology” and “new technology,” along with competition between public and private sector scientists, resulted in the development of bioinformatics, a “disruptive innovation” that allowed us to describe the nearly 3 billion chemical units in our 30,000 genes.

The lessons of the human genome project are many and still being integrated into other research. We found that the great majority of our DNA doesn’t carry genes, but we still don’t know what it does.  We fund that one underlying principle of our genetic makeup is diverse use of components -- we have “epigenes” that act as controllers to tell the same pieces to do different things.  That’s why we can be so diverse with relatively few genes.  And we found that one of the keys to using our knowledge of genes is to understand how the proteins they control work.

The promises of the genomic era are also many.  Bishop chose to focus on three of them:  how to cure cancer; how to extend life (“imitate Methuselah”); and how to re-engineer the human genome.

Cancer is the second leading cause of death in the developing world, and will pass heart disease within the next decade.  One in three of us will get it and one in four of us will die from it.  Cancer cells become hyperkinetic because they have a suppressed gene.  Most cells will “kill themselves” if they become dangerous to their hosts, but cancer cells don’t.  

The growth of tumors takes time, which is one reason cancer is usually a disease of aging. Each step in the process is a genetic event.  We can inherit genes that lead to cancer -- though only about 10% of cancers are heritable, mostly those of the breast and colon.  There are substances that damage genes and lead to cancer.  There are abnormalities in cells that cause cancer.  Each form of cancer has a different kind of abnormality, which leads Bishop to conclude that it is wrong to talk about “a” cure for cancer:  We need multiple cures for multiple kinds of cancer.

Bishop isolated two kinds of oncogenes -- proto-oncogenes that produce a gain in function (causing cells to multiply uncontrollably) and tumor-suppressant cells that normally prevent excess growth but are turned off.  Both work on the systems of cell biology and distort normal functions.  He thinks we need to have a ”cancer genome project” that would focus research on the genes of cancer cells.  

The National Cancer Institute is beginning research on this, but “cancer genomics” is expensive and complex.  Still, we can’t really do much until we understand more.  “It’s hard to prevent a disease if you don’t know its causes.”  There are three areas where we need more information:  sequencing individual cancer cell genes so we know where information is encoded; studies of gene activity so we know how those genes express themselves in RNA; and proteomics -- understanding how these genes govern protein formation.  

Technology is helping.  With advanced biometric devices and spectrometry we can now  scan tens of thousands of genes in a single day.  This work will not only help us understand how cancer works but will also help in other areas like forensic testing (identifying human remains) and rapid testing for viruses such as SARS and influenza.

Current research is looking for the causes of various kinds of cancer.  In the past we’ve studied large groups of people -- Japanese, migrating populations,  various demographic groups.  In the case of skin cancer, we’ve isolated a gene called P53 that mutates under UV light.  By working backwards from damaged genes we can determine when and how the damage occurred.

Early detection is critical for treatment of many cancers.  Bishop showed a timeline of Hubert Humphry’s bladder cancer.  It could have been treated with basic drugs in 1967, with local therapy in 1973, with stronger therapy later.  He died of it in 1978.  With better detection the treatments could have been less harmful and more effective.

Research is also leading to new kinds of treatments.  We can treat some kinds of breast cancer effectively if they are diagnosed early, and some kinds of lung cancer with specific drugs.  But “specificity precludes a panacea” -- the more specific the cancer treatment, the less likely it is that one kind of therapy will work for another kind of cancer.  This kind of individualized treatment is expensive and only partly effective.  Treating lung cancers with a drug called Iressa works well, but only in about 10% of the cases.  It seems to work best in female Japanese who are non-smokers.

Stem cells seem to offer great promise for developing cancer cures.  They are cells that are “plastic” -- they can develop into any kind of cell.  They are formed in the blastocyst, which is what a fertilized egg cell (a zygote) becomes when it divides into about 200 cells.  These early stem cells are the most potent and common, but stem cells are also present in adults.  Bishop thinks we may be able to isolate specific cancer stem cells and use them to combat the disease.

The question of using genetics to extend life way beyond our current life spans is also high on Bishop’s list of the promises of the genomic era.  Research with some populations, including yeasts, worms, fruit flies and rodents, has shown that reducing caloric intake can double life span.  Manipulating sets of genes can do the same thing.  If we translate this work to the normal life expectancy of humans, we can predict life spans approaching 900 years -- imitating Methuselah. A chemical in red wine called resveratol also seems to help prolong life. Sugar seems to work against it.

One surprising aspect of this research is that the subjects seems to be healthier right up until the end.  There’s no decline in physical or mental capability.  We may some day be able to use genetic research to come up with a “longevity pill,” but we must think hard about whether we really want to.

Bishop’s final comments were on “designer genes” (“not the kind you wear.”)  He thinks we can alter the genetic make-up of humans to help prevent diseases like AIDS, hemophilia and cystic fibrosis.

This is already being done with in vitro fertilization.  We are on the cusp of being able to affect things like obesity, nicotine addiction, dance talent and risk taking.  By altering serotonin production levels, we may even be able to affect happiness and uncontrollable rage.

Bishop cautions that the genomic era has speeded up recently to the point where we need to take stock of what we now think we soon can do.  He finished by quoting Robert Frost on changing the future:  we  have “come up with a common knowledge of how we might get there, and why we may not want to arrive.”

In the Q&A session, Bishop was asked whether genetic research may be working against evolution, which “sooner or later wants us to be dead.”  He replied that evolution doesn’t much care about what happens to us after we reproduce. There is no specific genetic program that tells us to die. The question of when we should die depends less on science and more on society.

Bishop also noted that we are already messing with death.  As we try to cure the top causes of death, we are only putting ourselves in a position to fight the next causes.  It was also noted that using genetics to manipulate death is relatively recent, since our average life span was only about 40 years until the last couple centuries.

Are 30,000 genes enough? Is there another source for human variability?  Maybe.  Our genes work with interchangeable parts, but there’s a lot we don’t yet know about all that DNA that doesn’t carry genes.  

Is research into the immune system useful in addressing cancer?  Only on a therapeutic basis.  The immune system works after we have already developed a tumor and doesn’t tell us much about how and why the tumor formed.

Are disease-bearing genes there for a reason?  Probably not.  There are very few of them relative to our overall organism.

Comment:  Bishop is an accomplished presenter, a true sage -- with a white beard, a distinguished bearing and a long list of top-of-the-line credentials.  I was a bit disappointed that he didn’t go more deeply into his subject.  We’ve heard most of this before, especially in the Nobel conference two years ago on the “Science of Aging.”  But it’s understandable.  A lot of the cutting-edge work he cited is being done at UC/SF and he’s reporting local activity.  He was a good choice to open the conference, setting the stage for other speakers in a clear, instructive (if somewhat lengthy) talk.

Jean and I took our lunch break outside, sharing sandwiches, snacks and a bottle of chilled French (white) wine under a tree shedding yellow leaves in the warm sunlight.

Lecture #2:  Michael T. Osterholm, “A Modern World and Infectious Diseases: A Collision Course.”

Osterholm is a local favorite, a professor at the University of Minnesota as well as the holder of important posts with the Department of Homeland Security.  He’s a rabble-rousing waver of red flags (we’ve heard him speak before) and a very scary guy -- all the more so because he’s so well-informed and articulate.  In the St. Peter/Mankato area he’s revered because of work he did a decade ago to help stem a meningitis outbreak.

He began his talk with a slide that showed the drastic reduction in time it takes to circumnavigate the globe, from years in the 18th century to months in the 19th to hours now.  This descending line was crossed by a rapidly ascending curve showing the growth in world population.  His point was that we now can get around much faster and there are many more of us doing so.  

Last year 1.5 billion people crossed international borders at least once. The 300 millionth American will be born this month and we’ll pass 6.5 billion people by the end of the year. One in nine of all the people who have ever lived are alive today.  Most of those people live in conditions that “would have appalled Dickens” and as they become more mobile they carry both new and re-emergent infectious diseases with them.

The factors that contribute to this situation are many and varied.  We have learned how to feed people, but not how to provide safe drinking water or alter dangerous behaviors like using drugs and unsanitary IV needles. Various industries have caused tremendous ecological damage.  Osterholm noted that the Upper Midwest is “the most devastated ecology in the world.”  Even the rain forests haven’t suffered the kind of changes caused by large scale agriculture, mining and logging.  The east coast, which was also heavily logged, now has more trees than when Columbus showed up.

Other contributors to the danger of serious epidemics include microbiological adaptation -- many of the organisms we’ve learned how to combat have morphed into more dangerous infectious viruses.  The breakdown of public health structures and eroding support for them means that diseases we thought we had “conquered” are now coming back.  Our focus on curative medicine has pushed preventive measures into the background.

Climate change is playing an increasing and complex role.  We’re due for a new El Nino this winter that should bring more rainfall to the deserts of the Southwest U.S.  When the deserts get rain they produce more plant life, which leads to a lot of rats which leads to proliferation of the plague virus.

Poverty, social inequality, war and famine destroy infrastructures needed to prevent epidemics.  We read about the casualties of war, but many more are killed by diseases.  Eight times as many people in Kosovo died from disease as were killed by humans.

We don’t do the job of preparing for and preventing disease because we lack the political will. Osterholm says he’s tried to provide the “informed, honest, nonpartisan voice of science” as he’s worked under five Minnesota governors -- “two Republicans, two Democrats and one wrassler.”  Even so, he’s “had about as much as I can stand” of Washington, where political infighting and partisanship has thwarted his efforts to counter those who “have an intent to harm us.”

The cost of this inaction can be devastating.   During the global SARS scare there were 774 deaths, but air traffic was disrupted around the world and more than 25% of the workers in Toronto didn’t show up for weeks.  

We live in a connected world.  Ten people in a Hong Kong hotel recently came in contact with the Dengue fever virus.  Within days they were in six countries.  We declared “mission accomplished” on eradicating Dengue and yellow fever before it actually was. Between the 1930s and 1970s they were nearly wiped out but then we gave up on public health initiatives.  “We realized we had won before we had won.”  The World Health Organization now estimates there are 50 million infections of Dengue fever annually and 12,000 deaths. It’s now being found in Caribbean countries. A related -- and even more horrific -- disease, hemorragic fever, has spread from 9 to 56 countries in the past couple years.

Much of the world’s population lives in cities that Osterholm described as “junk piles” where the infrastructure has eroded, water isn’t safe and solid waste isn’t removed, let alone treated. They are breeding grounds for mosquitos and other vectors that transmit disease and there is “no constituency” to get politicians to address the problem.

The West Nile virus spreads from birds to mosquitos to us.  It was first recognized in Israel in the 1950s and spread along bird migration routes. It spread slowly, but dry weather helped speed things up.  Dry weather leads to stagnant swimming pools and unpurged sewers. By 2005 there were 2900 cases a year, including 100 in the U.S.  One third of those cases lead to death or severe neurological damage.

Osterholm thinks Rift Valley fever will be the next serious disease and we should care about it now before it shows up here.  Our ports have way too little security, especially that aimed at potential transmitters of disease.  The port of New York receives over 300 “exotic” animals a day.  Monkey pox originated in Ghana, but by 2003 , 70 cases were found here. Prairie dog pups are cute and popular as pets, especially in Tokyo.  But they carry diseases and are a serious public health threat.

Osterholm told a story about his son wanting a rare hedgehog for a pet.  After weeks of pleading he gave in and they bought a pet hedgehog, but Osterholm insisted on testing it. “The first three turds from that thing went directly to U of M testing labs.”  They found various viruses and the hedgehog’s stay was brief.

We are using up finite resources, especially oil, but Osterholm thinks our withdrawal of :blue water -- the water stored in the earth -- has put us “on a collision course with famine.”  We will run out of fresh water in the next 20 to 30 years, sooner in some places.  If we lose water, we’ll be looking at famine and the loss of basic hygiene.  “If you think the famines of the 1800s looked bad, this will be much worse.”

The AIDS epidemic is of particular concern to Osterholm because he has lost relatives and friends who were infected by bad blood transfusions and through healthcare work. Only 25 people died of AIDS in the first 25 years after it was discovered.  Now there are 14,000 new infections a day.  Someone is infected with AIDS every 6 seconds and someone dies every 9.  There are now 13 million “AIDS orphans”  Twenty years ago U.S. health agencies predicted a vaccine would be found within two years.  Osterholm doesn’t think there will be one within his lifetime.

The 1918 influenza epidemic killed more people than all of World War I.  It was a “sloppy virus” driven by 8 genes that were defective.  Attacks came in waves -- large numbers of people contracted the disease in the first 12-18 months, then there was a break, then it came back in 12-16 week intervals.  Each time it was a slightly different strain. People died quickly, often in a couple days, sometimes within hours.

Osterholm thinks “medical care is no better than in 1918” when it comes to handling an epidemic like this.  Eighty percent of the medical products that we would need (face masks, gloves, syringes, needles, etc.) are manufactured outside of the U.S.  We would run out of these overnight. All of the vaccine that would be needed is made outside the U.S.  We have a worldwide capacity to manufacture 300 million doses, about 5% of what would be needed.  

In an emergency like the 1918 flu pandemic (a large scale epidemic that crosses borders), countries who have supplies would use them for their own people first.  The U.S. would be low on the list. In our “just in time” approach to making medical care more efficient, we have minimal back-up capacity.  We even have taken a just-in-time approach to healthcare employees, and in an epidemic like the 1918 flu, we would run out of workers, supplies, medicine, water and food quickly.  We would not even be able to handle “corpse management” for more than a few days.

There have been pandemics in every age.  Nine thousand people (out of a population of 80,000) died during one in ancient Rome.  There have been 10 in the last 300 years.  These diseases start in animals and then leap to other other species.  They don’t become serious for us, however, until they start being transmitted from human to human.

Osterholm thinks that our approach to  addressing public healthcare issues is too narrow:  we need to include the private sector as well.  “Hope and despair are not strategies.  As goes the private sector goes, so goes our national health.”

In the Q&A session, Osterholm was asked if there was anyone capable of coming up with a global solution to possible pandemics.  He thinks not.  We lack the political will.  In 1961, President Kennedy launched a massive campaign that lead to us landing on the moon.  In World War II we undertook a similar scientific effort in the Manhattan Project. President Bush authorized $8 billion to develop new sources of flu vaccine, but it was mostly cut out in Congress.  “There is no leadership” on this issue.  Private citizens like Bill Gates, Bill Clinton and Warren Buffett are doing great work on AIDS, but there are no similar advocates for addressing other kinds of pandemics.

What should we do?  Osterholm says we need to be more concerned with ensuring safe water, safe food and healthy babies.  To many it seems counterintuitive, but decreasing the death rate among infants is the key to controlling population growth.  When people have healthy kids, they produce fewer of them.  

Osterholm also thinks we need to actively promote the use of DDT.  When Rachel Carson wrote (in “Silent Spring”) about it’s deleterious effects, she was mostly referring to industrial uses.  Now 99.9% of DDT use has no residual effect beyond its intended application. DDT can kill many of the vectors that spread disease.

We don’t need new science.  We just need to apply what we already know, build better infrastructures, and prioritize better.  Spending more on preparedness is not a new concept.  Minneapolis has the best funded fire department in the state, but there have been no major fires in the city since it was formed. Drug companies make more profits on Viagra in one year than they could make in 10 years developing effective vaccines.

How can we attack epidemics that begin in other countries?  “Instead of sending guns, send people.” (This drew a loud round of applause.)  We need a Peace Corps-like effort to help developing countries secure clean water and build better infrastructure.

Does home-schooling of kids help prevent epidemics? No.  “It’s a personal choice.  But a bad one” in terms of controlling epidemics  In situations like the meningitis outbreak in Mankato, you don’t see things coming until it’s too late.  Home-schooled kids may be safer for a while, but “everybody else dies.”

Comment:  Osterholm is doing a difficult job.  You want him to be wrong -- HE wants to be wrong -- but the data and the odds are with him.  As he noted, “Americans are very good about worrying, wringing their hands... and doing nothing.”  I don’t think this will change until it’s too late.  I’ve heard him give versions of this talk before, with the same results -- you walk out scared shitless, have dinner, a couple glasses of wine... and forget about it in the morning.  

It’s not that he’s playing Chicken Little -- his facts are in order and he’s right:  there WILL be a next pandemic and we will NOT be ready.  The devastation and costs -- both in lives and wealth -- will be enormous, and the U.S. is as much at risk as developing countries we can’t locate on maps.  

But I think he needs a different world to get heard in a way that will lead to action.  Many politicians are running for and against the wars in Iraq and Afghanistan.  Many chant (often misleading) phrases about “national security.”  But no politician is running on a platform to protect us from pandemics.  Osterholm is like many candidates from independent parties (including Jesse Ventura).  They suggest interesting ideas and novel approaches, but they rarely get elected, and even more rarely effect change.

Lecture #3:  Daniel Callahan, “Affordable Healthcare: Reforming the Idea of Medical Progress.”

Every good conference needs a nay-sayer, or some kind of oddball point of view that puts the rest of the information into perspective.  The Nobel conference always has one speaker whose focus is on ethical issues, and who often fills this role.  Callahan is a senior fellow at both Harvard and Yale and the director of international programs at a think tank in New York.  He’s a philosopher with an ethics background and the author of 39 books.

His talk focused on four areas:

-- the tension between medical progress and equitable access to healthcare

-- attitudes about the problems of healthcare cost

-- taking a closer look at medical progress and technology

-- how can we achieve healthcare that is sustainable, affordable and accessible?

Callahan began by suggesting that the problems he would discuss were not front of mind to the audience since, given the demographics, about 85% of us were “reasonably” well insured and had access to a healthcare system that was among the best in the world.  

But no national healthcare system is healthy when 46 million people are uninsured.  Half the personal bankruptcies in the U.S. are due to health care costs.  Medicaid is in trouble and rising co-payments are harming senior citizens on fixed incomes.  We pay much more for healthcare as a percentage of GDP than any other country, but we “can’t crack the top 10” in terms of quality.  The future of medicine in this country is one of increasing deficits and system deterioration.

Why do we have such large healthcare cost increases?  We have an aging population -- but this really accounts for less than half the cost increases.  Using new technology and broader application of older technology are the primary drivers of increasing costs.  We also have higher expectations as we live longer.  Recent surveys have shown that, as a nation, we are “doing better but feeling worse” than we did 40 years ago.

As we spend more to cure the most common deadly diseases, we decrease the efficiencies of the healthcare system.  It costs more to cure each sick individual.  Callahan speculates that if present trends continued  “in 150 years there would be just one sick guy left, but it would cost $3 billion to cure him.”

For over 70 years we have tried to get universal healthcare coverage.  It’s favored by a strong majority of voters and every president from FDR through Clinton (though not the current Bush) has tried to get a plan approved.  All have failed.  

There are two reasons for this.  The first is the notion that if we could just get better management and organization, we could control costs. But every attempt to do this has failed.  Managed care began during the Nixon administration and, for a while, HMOs seemed to be able to control costs.  But they bottomed out in the 1990s.  They were seen to interfere with our preference for choice.  People didn’t want to have to see a “gatekeeper” before they could go to a specialist.  Doctors thought that business issues were interfering with medical decisions.  There were some really stupid PR moves, like limiting mothers to one day stays in the hospital after they delivered a baby.

One of the problems with “evidence-based medicine” -- focusing on outcomes and treatments that really work -- is that sometimes it shows you need to spend more money, not less.  Getting doctors to align their behaviors with a business model of quality control is difficult.  We still have over 90,000 deaths every year due to medical mistakes.  Using technology to get hospitals wired and improve billing procedures should reduce costs, but so far it hasn’t.  

Increasing co-payments and deductibles should control costs, and they do somewhat, but they also prevent people from getting earlier treatment and result in more expensive treatment later on.  The bottom line is that we’ve experienced three decades of failure to control costs through better management.

The second reason for our failure to get universal coverage is the debate between government and private control of the healthcare system.  Those who favor market control (mostly Republicans and conservatives) put an emphasis on individual choice. They think that if people can choose between cost and quality they’ll make more informed decisions and use a healthcare system more wisely.  We also have a long-standing antipathy to having government play too much of a role in our lives.

Those who favor government control (mostly Democrats and liberals) stress access over choice.  They think the market is not the best way to go because buying healthcare is not like other major purchases.  When we buy a house or a car we can get all the information we want to help us make decisions.  But with healthcare we can’t make informed decisions because we can’t get the information.  In addition, the cost of a government-run system is less than a privately-run system -- even with government bureaucracies. Medicare costs far less than similar private care.

Most of the research into this subject shows that government-run systems work better.  They can be paid for either directly through taxes or indirectly by requiring that all employers insure all employees.  These systems do better than we do in almost every area.    There are waiting lists for care in Canada and the U.K., but they are not as problematical as the right would have us believe, and these systems may be the weakest models to use for comparison.  Patient satisfaction with healthcare systems in France and Sweden is much higher than here and costs are lower.  

Government-run systems that work do so because they  regulate fees of doctors and nurses, control drug prices, have stricter standards on distributing new technology and regulate hospitals, clinics and medical schools.  But even in these countries there is concern about the future of universal healthcare coverage --  “In the U.S. we’re trying to climb to it; in other countries they’re trying to hang on to it.”

Callahan thinks the main problem is technology.  Everyone loves it -- doctors, researchers, patients, insurers, hospitals, the right and the left -- everyone.  We’ve come to define progress as technological innovation.  Our view is that “progress” is infinite.  It’s an open frontier where the answer to the question, “when do you have enough?” is “never.”

But this emphasis on technology drives up costs and interferes with the delivery of effective healthcare.  We are conducting a war against death whose object seems to be immortality.  “There is nothing that kills you that researchers don’t like.”  We never seem to ask the question, “how long is long enough?”  This is a recipe for long term destruction of healthcare systems.  The purpose of medicine should not be the conquest of death -- or even of aging -- but the treatment of disease and the benefit of the patient.

How can we return medicine to this purpose?  By making our objective a healthcare system that is sustainable, equitable and affordable.  Sustainability means keeping healthcare cost increases to the overall cost of living.  To do this we need to re-think our idea of progress as more than just new technology.  And we need to accept death as a part of life.  “At some point you stop fighting.”  The medical research community doesn’t accept this and as a result they spend millions to help a patient survive cancer for 10 years only so she can then die of Alzheimer’s.

Callahan thinks we need a radical cultural change akin to the changes we’ve seen in feminism, environmentalism and civil rights.  We need to do more than throw technology at the issue and think more broadly about how healthcare can really improve.  By most standards (infant mortality, life span, etc.) we are now the healthiest Americans who have ever lived.  But most of that is due to socioeconomic conditions, not medical technology.  

The Q&A session got a bit testy, as you might expect.  Callahan’s ideas were right in the face of people whose lives and careers are defined by research and new technology.  It was noted that we are right on the cusp of finding effective cures for cancer, Alzheimer’s, heart disease and other killers.  Which research would he stop?  

Cancer.  It’s a disease of the elderly, many of whom are less productive members of the overall society.  Decades of research has failed to increase survival rates.  Callahan would shift more funds to Alzheimer’s because it has a greater effect on the productivity of those who have it.  He also noted that in every point in medical history people have claimed that there were “great prospects before us” and this era may be no different.  We do not have infinite resources.  What we may find is not a cure for cancer, just more expensive ways to treat it,

Another questioner pointed out that Callahan may be getting his wish.  The Bush administration has “flatlined” funds for medical research in many areas, including stem cell research.

Osterholm thanked Callahan for his “clear insight” into some troublesome issues, especially how we think of death.  If a person is cured of prostate cancer at age 52, he may die of something else at 82, but he still dies.  Our research efforts need to include that in their direction and statistics.  Osterholm also pointed out that his institution, the University of Minnesota, is at fault in this area.  It professes certain values about death disability and the dignity of human life, but the only thing it really cares about is getting more grants for research and technology development.

Questions were raised about whether we are, in fact, healthier now than ever, especially given the rise of AIDS and the obesity epidemic.  Osterholm suggested a telling metaphor.  He thinks that, given the threats facing us in terms of diseases and the budgetary crisis in our healthcare system, we are like a person in a car crash just before his head goes through the windshield.  Things are OK now, but won’t be much longer.

What will be the tipping point when we’ll finally do something about universal healthcare?  When most of the middle class finds itself uninsured or unable to pay co-pays and premium costs.  We will finally get beyond our current anti-tax sentiment and realize that we’re being taxed in other ways.  

Another key point may be when private companies realize that their healthcare obligations are harming their competitive positions.  But Callahan pointed out that most economists believe these costs really aren’t a serious factor because companies are passing rising costs on to employees and cutting other benefits.  They are much less of a factor than the “legacy costs” of pensions for old line employers like General Motors.

Could Callahan name one technological improvement that has added cost to medical treatment without improving it?  “We can have a crisis that is also efficacious.” Some technology is so expensive that only the wealthy can afford it.  The net result is that many others are denied access to more basic care. The problem is that we use technology indiscriminately and often over use it in terms of the benefits it delivers.

Comment:  Callahan raises some interesting points, but -- like Osterholm -- he’s fighting a losing battle.  He’s right:  we are so enamored of technology and infinite progress that we can’t imagine another paradigm that makes healthcare affordable,  accessible and effective for everyone.  

Jean and I recently spent a good deal of time in hospitals due to the death of Jean’s mother.  The technology was everywhere -- rolling computer stations, electronic delivery of drug dosages, automatic bed controls, etc.  The quality of care however, was more affected by low-tech things.  Staffing on late night shifts was often poor.  Nurses were sometimes overwhelmed.  Instructions were not accurately conveyed when shifts changed. Continuity of both information and care was a problem.  Even when instructions were written on a board next to the bed, nurses didn’t read them.  Jean’s mom had good insurance, which was a good thing because her end-of-life care was very expensive.

Eighty percent of our lifetime medical care costs occur in the last 10% of life.  Callahan’s right again -- real progress in healthcare must include a better understanding of death and how to deal with it.  But I’m not sure I want someone else (government or a market-driven system) making those decisions.  Nor do I want an insensitive, over-stretched doctor or nurse doing it.  Callahan may be a voice calling in the wilderness, but it’s a wilderness we’ll all wonder through sooner or later. As marvelous as  modern technology and research may be, it’s not all we need... and maybe not the most important thing.

There are a lot of associated activities with these conferences, but we usually choose to forego them. We did, however, stop to view a small exhibit in Gustavus’ small but very nice art gallery. It was called “The Architecture of Silence,” a series of black and white photos of Cistercian Abbeys in France, taken in the early 1990s.  They were quite compelling -- Ansel Adams meets medieval ruins. The camera captured a haunting kind of spirituality in the light and the empty spaces.  

We drove along the river to our hotel 12 miles away in Mankato, had dinner then holed up in our room for an early night.  We had come to the conference the morning after returning from an enjoyable but draining five-day visit with family and friends in Washington, D.C.  We were pushing our capabilities a bit.  Old people need their rest.

Next day we drove back to St. Peter, past the fields ready for harvest, then up the big hill to the college.  We walked in as the Gustavus jazz band was finishing up a set -- a very nice way to get comfortable on a day when the weather had turned chilly and blustery.

Lecture #4:  Dame Julia Polak:  “Stem Cells and Regenerative Medicine.”

Professor Dame Commander Julia Polak (these academic titles do get awkward) works at the Imperial College in London, which is located near the Albert Hall and is associated with several of London’s top hospitals.  She became modestly famous in the 1990s when she was diagnosed with pulmonary hypertension -- one of the diseases she was doing research on.  She received a transplant and later set up a trust to promote research into replacing damaged human tissues.  She was the subject of a book about this work.  

She’s a Londoner who came from Argentina and the mix of accents was difficult to decipher, so I missed some things.  She began by stating that this was the first time one of her lectures had been preceded by a jazz concert and was “amazed” at the crowd.  “I thought I’d be talking to maybe 60 or 70 people, not 5000.”

What is regenerative medicine?  It’s not about building the perfect body, living exceptionally long or growing ears on the sides of mice.  It’s really about tissue engineering to help the body heal itself.  This happens in three areas: replacement, which helps with organ transplants; repair, which helps the body grow cells to repair damage; and regeneration, which stimulates the body to replace damaged parts.

There is no such thing as a “regenerative pill” because regeneration requires the manipulation of chemicals within cells and a pill would never reach down to that level.  But many animals regenerate parts.  Deer grow new antlers, snakes grow new outer skins, small worms can grow new heads. Humans have cells that can regenerate parts, but the genes in these cells have “reduced effectiveness” compared with other animals.

In order to understand regeneration, we need to know how “from one cell we become complex individuals.”  Our cells normally regenerate some things -- we replace skin cells and fingernails, for instance, and we also grow and replace brain cells through most of our lives.  As we age, however, or suffer diseases, we lose some of this ability to make new cells that replace or repair damaged ones.  

Regenerative medicine seeks to find regenerative cells that can help us.  Before this can happen, there are three key steps:  finding the best source for new cells, conducting preclinical trials, then conducting clinical trials.  

The best source for new regenerative cells is embryonic stem cells.  They are more plentiful than other kinds, and they are ”pluripotent”  -- they can trigger growth of any kind of cell.  Other kinds of regenerative cells are “niche-specific.” Skin cells are “unipotent” -- they can only regenerate other skin cells.

In the U.K., as in the U.S., there are strict rules that limit this kind of research.  In the U.K. egg cells used for in vitro fertilization are stored for 8 years.  They can then be destroyed or used for research.  This is a good source of embryonic stem cells. Stem cells are also stored in bone marrow, the blood of umbilical cords and in fat cells. But these are not as flexible as embryonic cells and are more difficult to access.

Much of the research into using stem cells to regenerate tissue is on how to control the kinds of cells they trigger.  In some cases they are put into a “microenvironment” (a petri dish).  Stem cells surrounded by lung cells will stimulate the growth of other lung cells.  But in order to grow cells quickly enough for use in “cell therapy” we need ways to “scale up the numbers” and organize the structures.

A lot of Polak’s work is done in this area.  She has developed “bioglass scaffolds” that help cells grow faster and in such a way that they can be transplanted into a subject for pre-clinical trials.  She’s experimented with different nutrients and oxygen levels and has accelerated the growth curve.  It takes her 8 days to grow the start of a lung, 11 days to start a heart.

She’s also developed a way to grow cells in “alginate beads” that hold the promise of accelerating things even further.  These beads, when transplanted into animals, have helped repair damaged heart muscles and bladders.  The next step is to do “double blind” clinical tests to confirm the concept and make sure the therapy works over time. “The future is here... but we don’t quite see it yet.”

In the Q&A, Polak was asked what she thought of all of the press attention her field attracts.  “We need more of the science, less of the hype.”  Regenerative therapy, like other medical fields has its ups and downs and it’s a disservice to claim great potential after one test when people may be disappointed by the next.

Why are some cells more difficult to regenerate than others?  Some cells grow more slowly and some organs are more complex.  Skin cells grow quickly, but liver and lung cells grow much slower.

What would she work on if she had all the money and support she needed?  She would develop a product and a process at the same time.  In the late 1990s there was a lot of private investment in the field, but it dried up after 2001.  Companies found they couldn’t make money fast enough to satisfy their investors.  This stopped a lot of research and slowed everything down.

Should parents save the cord blood of their newborns in case they needed cell therapy later?  It’s expensive to do this, but there are people who will “take your money” and try.

Can cell therapy lead to regenerating brain cells?  “Yeh, I need that.”  Not now, but “it would be nice.  Some year.”

Is there a brain drain from the U.S. to Britain because of the Bush administration’s restrictions on stem cell research?  Polak does see more U.S. researchers working overseas but feels we need to combine the resources of both countries.  There’s a lot of research being done in Russia and Belarus, but the results are unclear and some of the claims being made seem a bit of a stretch.

How soon will we realize the promise of regenerative therapy?  It’s hard to tell because nobody knows the mechanism of regeneration and there’s very little research being done on this subject. 

Will we someday be able to regenerate youth?  “That would be nice.”

Comment:  Dame Julia is difficult to understand, which is too bad.  She’s working at the cutting edge of an important field and has a wry sense of humor.  Her lab is where people go to see if what they’ve been working on can actually be made to happen, either in a petri dish or for a pre-clinical trial.  She’s an application-oriented researcher and you get the sense that there are a lot of very valuable things happening around her.  If I had to bet on a next Nobel prize winner, she would be a good candidate, especially for her work on developing scaffoldings on which cells can grow.

We took our usual second-day break in town, dining on unhealthy (but quite good) food at our favorite  bar, and watching a bit of the Twins game as they were in the process of losing to Oakland.  Then we headed back up to the college for the final lectures. 

Lecture #5:  Henry J. Aaron, “Healthcare in America: Three Paradoxes.”

Aaron is a long time fellow at the Brookings Institute, and a widely respected economist.  He has served on numerous panels and boards for various administrations, mostly focusing on issues related to Social Security and Medicare.

He began by marveling at the new discoveries in genetics and other disciplines.  “We’re at the edge of an era” when science will make tremendous advances in diagnosis and therapy that will have a major impact on patient care.  We’ll have therapy tailored to our individual genetic make-up, microscopic devices that can monitor our health and dispense medicines appropriate to our individual biology.  Over the past 50 years life expectancy has gone up about three months a year, though now it’s more like one month a year. He predicts a cure for Alzheimer's within 10 years, though he cautioned that all economists know one rule: “Give a number or a date. Never both.”

These medical advances hold enormous potential but they also entail enormous cost.  “Are they a promise or a tease?”  Medical breakthroughs don’t help us if we can’t afford them, or if policies make us think we can’t afford them.  We are facing an “entitlement crisis.”  We have been promised -- by Congress and by many companies -- lifetime benefits that may be impossible to deliver.  Social Security, Medicare, food stamps, pensions, tax credits  -- things we have come to expect -- may not be deliverable in the near future.

The primary culprit is rising healthcare costs.  Aaron discounts the impact of the baby boom generation.  “We can handle the baby boomers, but not the cost increases.”  If government revenues stay similar to those of the past 20 years, we’ll be facing large Federal deficits for years and there’s a big gap between what we expect and what we can pay for.

This is not a “wolf at the door” scenario.  More like “termites in the woodwork.”  High debt means high interest payments, most of them to foreign countries.  This means higher taxes and reduced government spending. Our situation now is similar to Argentina’s in the 1990s, where everything looked OK, but high levels of borrowing lead to a fiscal collapse.

We can’t wait longer to act.  Federal spending on the elderly will double in the next 20 years and by 2030 it will exceed all of today’s discretionary spending.  Even the Government Accounting Office has said that our current fiscal policy is “on an unsustainable course.”  

So on the one hand we have medical science on the cusp of changing what it means to live a long and healthy life, but on the other we’re facing financial calamity and ruin.  The promise of technology may not happen because we simply can’t afford it.

But Aaron thinks we can address the issue intelligently.  There are two places to start.  The first is to realize that this is not just a public sector problem.  Medicaid, for instance, covers only about 60% of healthcare expenses. Social Security replaces only about a third of earnings.  So the cost crisis is a shared public and private issue.

The second thing we need to do is to recognize that our healthcare system is seriously flawed.  We pay for whatever the docs call for, but that may not be wise, especially when there are 90,000 deaths caused by medical mistakes every year, 46 million people are uninsured and, while we pay twice as much as any other developed nation, we have a system that doesn’t rank in the top 10.

Aaron cited three “paradoxes” in our current healthcare system.  Healthcare is actually worth more than it costs, though it is wasteful in many ways.  Universal healthcare  is inexpensive, but it requires financial shifts -- who pays for it, how much do they pay, and in what form?  To close government deficits we need to reform private healthcare financing.

The first paradox -- healthcare is worth more than it costs -- relies on economic data that shows the value of reduced morbidity and increased longevity to the economy is more than we pay for the healthcare that makes these possible.  Improved healthcare “more than pays for itself.”

Ninety percent of the increase in healthcare costs is due to extended life spans.  We have dramatically reduced infant mortality and extended life beyond all previous eras.  But each year of extended life span costs an average of $20,000 per person.  There is a lot of waste.  We do four times as many angioplasty surgeries as the next closest country, but our death rates are the same.  We spend more on neonatal care but, again, it hasn’t lowered death rates significantly.  The U.K spends only 40% as much on healthcare as we do, but its citizens live longer, as do citizens of the next 10 richest nations.  

“Massive care is provided when it shouldn’t be” in emergency rooms and for the aged.  We need to reduce our spending on “no benefit and low benefit” care.

The second paradox involves the cost of universal healthcare.  For 70 years we’ve tried to get a plan in place and have failed.  Many of the uninsured who would be covered are younger and healthier so they’d require half as much cost as those who are insured.  We could afford to cover everyone but we don’t.  Why?  Because of ideology.  We’re unsure about how we want to balance the roles of government and the market.  We choose choice over access.  And we don’t have the political will to address the problem. (Who’s going to vote for a politician who says, “Trust me.  I’m from Congress and I’m here to help ‘them.’?”)

To get universal coverage we would have to reorganize healthcare financing, and there would be winners and losers.  Those who are well insured pay little of the actual costs of medical care. Insurance pays.  There’s a built-in buffer to this system that allows hospitals enough leeway so they can afford to provide “free care” to the uninsured.  We can’t squeeze out the excess costs of healthcare insurance until we have a plan for insuring every one.

Another problem is that we don’t truly understand the impact of the national debt. Interest on it in 2005 amounted to 17.5% of GDP.  This will increase dramatically over the next 40 years.  But if we excluded payments for Medicare and Medicaid, there would be no budget deficits.    With current levels of government revenue, we could pay for Social Security and every other entitlement program as well as all discretionary spending, even with the increased numbers of retired baby boomers -- everything except healthcare.

So we don’t really have an entitlement crisis or a Social Security crisis.  We have a healthcare crisis.  Aaron thinks the only way to deal with it is to reduce the waste in the system, but we can’t do that until everyone is insured.

There are three ways to do that. We could use private insurers and use government subsidies to make sure they cover everyone.  We could have a single insurer -- probably the government -- and pay higher taxes to make it work.  Or we could use a “Federal” model and transfer the burden of universal coverage to the states.  This is not the preferred route, since states would vary on how they cover healthcare costs and on how consistently they do so (witness Pawlenty’s cutting of funds for Minnesota’s programs).  But it may be the most politically feasible.

The key is acting on the problem now and addressing it as a whole.  We can’t just try to fix some of the parts, and we can’t have a sustainable healthcare system without covering the aged, the disabled and the poor.

In the Q&A session Aaron was asked about rationing healthcare, a subject he’s written a book on.  He says we need to confront the issue -- where the wealthy get the healthcare they need and the poor don’t.  But “we’re too far from it now.  We don’t have an institutional system where we can even have the dialog.”  

We actually don’t have a healthcare system.  It’s too fragmented -- there are 50 different kinds of Medicaid, for instance.  As a result we can’t influence how medical care is delivered on a national basis.  There’s no way to have a responsible debate on healthcare costs.  Aaron thinks current public discussions are “off track” because they only address public spending, not private systems.  The HMO experiments showed us how not to do it.  They were able to cut costs, but they alienated the public and tended to work only in wealthier areas.  Medicare didn’t help.  It caused some HMOs to go out of business because it lowered payments in some areas and didn’t raise them enough in others.

The “Massachusetts model” may offer some hope.  In a Federal system where states make up their own rules to cover everyone, the Federal government could pay some costs, so it could legislate appropriate flexibility.  Canada tried this and gave up on it, but Aaron thinks there’s no chance to get universal coverage done by Congress, so this may be the best alternative.

How important are rising drug costs?  Not as much as the hype.  Prescription drugs account for only 14% of healthcare spending.  Drug costs actually went down in the 1980s because a lot of patents expired and generics came on the market.  But new drugs have brought the percentage back up.  The new drugs, such a statins, are effective but not cheap.  

Drug costs have three components.  Manufacturing costs are very small -- “pennies per pill.”  Drug companies need to make enough money to cover their R&D costs and keep themselves in business.  They also need to pay high costs for sales representatives and advertising.  One solution  might be to have the government be the sole purchaser of drugs.  It could determine a fair price and sell the drugs back to the private sector at cost.  It could also establish fairer patent rules. Right now we grant patents in order to provide drug companies a short-term monopoly.  We are, in effect, socializing payments to cover their costs.

Comment:  Aaron covered ground that was also touched on earlier -- especially by Callahan -- but he added insight from a microeconomic perspective.  His data is interesting, if not new.  The key point he made was that we can’t really begin to reduce healthcare costs until we have some kind of universal coverage.  In the current political environment (not to mention the past 70 years), this is tough... even with overwhelming public support for it.

A lot of the problem is disinformation and self-serving ignorance.  We attended a luncheon a week after Aaron’s talk that included mostly well-off people.  I got into a discussion with a professed Republican about the problem of having a society with 40+ million people with no health insurance.   

She was convinced the number was way overstated “by the press,” and that most of the uninsured “choose” to be that way.  She seemed especially irritated at “young people” who choose to buy Ipods and cell phones instead of health insurance.  

I checked the numbers.  The Kaiser Family foundation studied healthcare data from three separate reports and compared the results.  Estimates of the uninsured ranged from 44 to 47 million.  More than two thirds of them are working adults whose employers don’t cover them and who can’t afford to pay premiums on their own.  More than three fourths are below the poverty line.  Two thirds don’t have any college education.

This doesn’t look like a question of choice to me.  It looks more like a class issue, where the wealthy just don’t want to hear about the challenges faced by others.  Seems like you only have choices if you already have access.  

We took a short break, did some shopping at the Gustavus book store, got some strong coffee and returned for the final lecture.

Lecture #6:  Jennifer West:  “Biomimetic and Biofunctional Materials”

Dr. West is a good-looking, younger researcher who had remained fairly quiet through most of the conference.  She’s also a world-renowned scientist, at the top of her field in using nanotechnologies that offer tremendous promise for treating some diseases.  She’s the director of the Institute for Biosciences and Bioengineering at Rice University in Houston.  Like Dame Julia, her lab is the place others go to see if their theories might actually work.

On a sixth grade trip to Washington she badgered her father (a doctor) to skip some of the usual sights and take her to visit NIH.  She succeeded.  “I don’t know if this was a case of ‘kids say the darndest things,’ or of “Daddy’s little girl always gets what she wants.”

Her goal is to take science out of basic lab research and bring it to medical practice.  To illustrate her work, she proposed to tell four stories having to do with:

-- coronary artery disease

-- regenerative medicine

-- cancer therapy

-- rapid diagnosis of infectious disease.

Cardiovascular disease is the leading cause of death in this country.  In spite of advances in angioplasty and the use of new stents, problems still exist.  Many of them are caused by scar tissue that forms around the surgeries and reclogs blood vessels.  This accounts for nearly 50% of the failures of angioplasty surgery.

Nitrous oxide is a “miracle compound” that can prevent the build-up of scar tissue.  It increases the growth of “good cells” that carry away scar tissue and decreases “bad cells” that cause scarring.  But it acts on all tissues and can cause detrimental side effects, so the secret is to deliver NO at the precise location it’s needed.

West is looking for ways to place polymers that release NO over a period of about 100 days at precise locations.  These work through hydrolysis and are called hydrogels.  They can be applied in very thin coatings (about 1 cell thick) inside the blood vessels. Preclinical tests show they work very well -- and may be an alternative to angioplasty  bypass surgery itself.  The New England Journal of Medicine recently named this as one of the most likely new developments to impact clinical medicine.

Another way to address cardiovascular problems is to replace blood vessels.  Synthetic veins work for large vessels, but not for smaller ones, so the option is to transplant small veins from other parts of the body.  The problem is that many sick people (especially the elderly) don’t have good veins to take.

So West is trying to grow blood vessels in the lab from patient cells.  This is very complex work.  Blood vessels have three layers -- an internal layer called the intima, made up of embothelia cells, a middle layer called the media, made up of smooth muscle cells, and an external layer called the adventitia.  Each kind of cell is different and grows at a different rate.

West is developing polymer scaffoldings into which she plants seed cells at different times and under different conditions so she can control how the new veins grow. She exposes the cells to UV light and mixes the amount of nourishment they receive.  The goal is to develop complete veins that can be implanted into patients or get them close enough so that patients can complete the work within their bodies.

The trick is to come up with polymers that will work right.  West is looking to control “biotargeted degradation” that is timed just right.  If the structure degrades too slowly it creates a barrier to the cells forming correctly; too fast and the cells fall apart and form “a pile of slush in the petri dish.”

Each individual grows cells at different rates.  Emrbyogenesis  of cells that heal wounds is controlled by a number of compounds.  As we age, or when we’re sick, this process gets weaker.  West is developing synthetic compounds that customize cell formation and degradation at the right rate for the patient.

She uses complex technology to develop  hydrogels and cells that do what they’re supposed to do but don’t harm the patient.  This involves using a “bioreactor” that controls blood flow and “pulsality” -- pulsing that mimics the blood flow driven by the heart.  She now can control the speed of growth.  In 18 days she can create usable veins. Four weeks after implantation they’re still working. 

Cancer is the number two killer in developed nations, causing 30% of all U.S. deaths.  In spite of all the research, there has been no change in mortality rates over the last 50 years.  West is using nanoparticles to treat tumors.  These are tiny things that are designed to circulate in the blood and attach to tumor cells.  When they are exposed to infrared light they heat up -- just enough to kill the tumor cells.

Nanotechnology deals with objects that are measured in billionths of a meter.  West is working with materials that are smaller than the wave length of light.  “Nanoshells” were invented at Rice 10 years ago.  They have the structure of a very small malted milk ball -- with a substance on the inside holding a thin outer coating.  West uses glass for the inside because it doesn’t conduct electricity and gold on the outside because it doesn’t degrade.

By making small changes to the design of these nanoshells -- making thinner or thicker outer shells -- she can make them “optically tunable” so they don’t absorb light but do absorb heat or vice versa.  She’s tested the therapy in mice.  By implanting nanoshells on tumors then heating them by 15 degrees she can kill tumor cells without harming others. After 10 days the tumors were gone and after a year (normal life span) they hadn’t reappeared.  

Because nanoshells are optically tunable, they can increase the efficacy of imaging -- letting us see what’s going on within organs and cells much more clearly.  West showed a couple of slides that illustrated this dramatically.  This technology lets us see exactly which cells are damaged and where they are.  Using nanoshells with something called “dark field microscopy” we can follow the effects of therapy on tumors such as breast cancer that are often difficult to identify, let alone track.

West’s final “story” was about using nanotechnology to do faster “immune assays.”  Now it can take days to identify a potentially dangerous virus-caused disease.  But by using an “infrared Raman biosensor” we can screen large populations within hours.  The infrared light creates a “scattering event” among nanoshells placed in the body.  By measuring differences in wave lengths we can detect antibodies generated by viruses within 5 minutes.

West challenged a senior engineering class at Rice to come up with a detector that could be used to test endangered populations quickly.  It had to work, be battery powered, portable and cost under $200.  They succeeded, leading her to conclude that “not all technology drives up the cost of healthcare.”

In the Q&A session West was asked which of her technologies might come on line first.  She thought it would be “several years” before engineered blood vessels could be safely used, but that nanotechnology treatments for cancer are “imminent.”

Why does she use gold instead of other less costly materials?  Silver is a possibility because it has similar optical properties, but it’s less stable and somewhat more toxic.

Does heating up the nanoshells damage other cells?  Not much.  We can focus the heating with lasers and only need to increase the temperature of the nanoshells by 15 degrees to kill tumor cells. The treatment looks like it may be useful to all solid tumors, even brain cancer, but may not be useful for cancers of the blood system like leukemia

What happens to the nanoshells?  They are designed to be too large to be filtered by the kidneys, but small enough to be filtered by the liver.  Over two or three weeks they come out “at the end of the digestive system.”  Does this cause it to light up?  “Only if you expose it to infrared light.”  (Best laugh of the conference.)

How soon will nitrous oxide-releasing hydrogels be available? They’re not yet in clinical trials, but West expects them to be in about six months.  

Can nanoshells be used to treat other tissues?  Maybe.  They can be structured to bind to other kinds of cells and may be useful in treating diseases like diabetes.  Why doesn’t the immune system attack the nanoshells?  Because they’re coated with a polyethylene compound and are too small to be recognized.

Who funds her research and who holds the patents?  Funding comes from a variety of Federal agencies (including the Defense Department) and from private donors.  Rice University holds the patents for her work.

Comment:  The best talk of the conference.  In spite of the esoteric science, it was a captivating presentation, holding the large crowd in almost breathless attention.  West’s work is paradigm-changing and her style makes the science, if not easily understood, at least palatable.  

But the fascination is in the medical possibilities.  Nanoshell treatments for tumors are “imminent?”  That’s a big claim, but the way West illustrated the details and documented the early results made it believable.  After all the debate about healthcare costs and whether or not research and technology was worth it, West rekindled the sense of awe that cutting-edge science can engender.  

Overall comment:  Much of the information was old news for those of us who have attended recent Nobel conferences on Aging, Genomics and Viruses.  

But it was a good overview of some of the key issues.  It’s useful to be reminded about the revolution currently going on in genomics, the possibilities of regenerating tissues and the fascinating work of people like West.   If we’re going to address the “future of medicine” then we also have to include discussions about a failing healthcare system and the possibility that technology and research are not the only, or even the best, answers to everything.  

Callahan in particular was the fly in the ointment.  You could tell that he annoyed some of the other speakers.  But his points were well taken, as were those made by Aaron in his call to face up to the reasons why we don’t have a system of universal coverage.  The pure science is interesting, as are some of the elaborate procedures medical science can now perform.  But the social challenges may be harder to meet.  It’s a little like the old illogic of asking “If we can put a man on the moon, why can’t we solve the problem of homelessness?”  Because they require different skills and a different kind of societal commitment.

At a luncheon after this conference, a doctor gave an interesting presentation about a complex surgical accomplishment.  Afterwards he was asked who paid for it.  His response was that, because of the teamwork of his organization, he didn’t have to worry about things like that and was able to focus on his job.

That may be OK for him, but it’s not for our society as a whole.  At some point -- probably sooner rather than later -- all of us are going to need to make the cost, efficacy and access to healthcare our job.

