Have We Entered the Stem Cell Era?

Treatments for cancer, blood diseases, and even HIV are finally realizing some of the potential for stem-cell medicine.
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Before treatment it would have been impossible to predict that Paizley would do brilliantly while Hina would endure such a rocky course. The inability to predict who will flourish and who will not raises enormous conundrums. Although treatment for sickle-cell disease with marrow from related donors is now accepted as a standard of care, treatment with marrow taken from an unrelated donor is still evolving, reserved for only the most seriously sick patients. Such subtle distinctions can be lost on anxious parents eager to save their children.

Many patients may not really know what they are getting into when they agree to stem cell treatments beyond the very few that have been proved effective. The researchers themselves may not know the real risks, in part because there are data on so few patients and in part because doctors may be reluctant to report bad outcomes. In the medical community, there is a tendency not to publish negative results, and if such data are submitted, medical journals may be less likely to accept them for publication. As a result, researchers can end up repeating the same failed experiments, putting patients at unnecessary risk.

To assess risk, Thomas Adamkiewicz, codirector of the Hemoglobinopathy/Genomics Training Program at Morehouse School of Medicine in Atlanta, surveyed four medical centers and found that seven children with sickle-cell disease had been treated with umbilical cord blood from unrelated donors. Only four of the seven cases had been published, and the three unpublished cases had worse outcomes overall, including one death. “Doctors who want to treat patients with stem cells might look at the published data and conclude, ‘Oh, this is good,’” Adamkiewicz says, “but when you see the results for all seven, it’s not as rosy a picture.”

This bias may come from good intentions: The most fervent believers in the stem cell future are often the scientists themselves. George Daley of Children’s Hospital in Boston and the Harvard Stem Cell Institute, who studies stem cell development and differentiation, says that only well-conducted studies can tease out the good from the bad. But he also believes that medical researchers will overcome some of the thorny obstacles to safe and effective therapies—just as once seemingly insurmountable obstacles to kidney transplants were overcome —clearing the way for treatment of diseases such as Parkinson’s, blindness, and immune disorders.

As his colleagues make strides over the coming years, Daley expects that stem cell trials for a wide swath of cancers and autoimmune diseases will come online. Organ replacement, limb regeneration, even rejuvenation might follow.

“The greatest risk is that we will overpromise what we can do with stem cells,” Doris Taylor says. “Still, embryonic stem cells are a potent tool in the armamentarium against disease. Those cells know how to become virtually every organ tissue. From them we can learn how to build.”

The few people who have already experienced the technology in action make a persuasive case for the power of the stem cell. Paizley, the teenager who was once nearly destroyed by sickle-cell disease, is now free of the illness that haunted her, free to attend school like all of her healthy friends. Flashing a broad smile, she says that if she does not make it as a singer, she just might study marine biology instead.



Can You Buy a Cure in China?
If you spend a lot of time in the blogosphere, you might get the idea that stem cell cures for everything have already arrived. Broad claims of success have sparked the ire of scientists, who insist the complexities of stem cell therapies make such success unlikely. Instead of genuine treatments, they contend, the miracle cures promoted online are actually scams aimed at people who are ill and desperate.

Hundreds of parents have flown to China and paid $20,000 to $30,000 for stem cell treatments for visually impaired infants born with optic nerve hypoplasia. A number have returned claiming “cures” based on small but real increases in their child’s vision or light perception. But failure to understand the natural course of a disorder—the outcome of the disease without any treatment at all—can mislead patients into crediting risky stem cell treatments that may actually offer no help. According to Mark Borchert, head of the vision center at Children’s Hospital of Los Angeles, up to half of all children under the age of 5 with optic nerve hypoplasia will improve without any treatment. Only controlled clinical trials will allow doctors to understand whether there is any overall net benefit—or net harm—involved.

One clinician who has not waited for controlled clinical studies is California osteopath David Steenblock, who offers stem cell therapy for more than 20 diseases, including Alzheimer’s, traumatic brain injury, Parkinson’s, arthritis, stroke, and heart disease. Steenblock’s method: extracting a patient’s bone marrow and injecting it right back in, stem cells and all. “The stem cells in your bone marrow are sitting there like they are in a safety-deposit box at your bank,” he says. “So we have to pull them out and say, ‘Hey, let’s use them!’ We spread them around, and voilà: You get better.”

George Daley of Children’s Hospital in Boston and the Harvard Stem Cell Institute doubts that Steenblock’s treatment can cure much. “I’d like to ask him on what, other than wishful thinking, does he base those claims? One single stem cell from the bone marrow is not going to be able to treat disorders as different as Alzheimer’s disease and rheumatoid arthritis,” he says. To counteract all the claims, Daley helped devise a set of guidelines issued by the International Society for Stem Cell Research in 2007. Those guidelines strongly discourage doctors from treating patients outside of clinical trials. “It’s gut wrenching,” Daley says of the letters and e-mail he receives virtually every day. “There are patients who are being given spinal injections of cells for anything from cerebral palsy to Alzheimer’s, and for many conditions there is absolutely no scientific evidence that this works.”

