The following comments reflect thoughtful input from: Richard Melker MD, Professor of anesthesiology, biomedical engineering, and pediatrics in the Department of Anesthesiology; Max Langham MD, Professor and chief of pediatric surgery; Mike Chen MD, pediatric surgeon; Joseph Paolillo MD, pediatric cardiologist; Arno Zaritsky MD, director of the pediatric ICU; and Janet Silverstein Professor and chief of pediatric endocrinology.  This is a broad but not comprehensive representation of the pediatric spectrum, somewhat limiting the response to question number 1, but it is unlikely that responses to questions number 2 and 3 would be different for other specialists.

1.  What are the unmet medical device needs in the pediatric population (neonates, infants, children, and adolescents)?  Are they focused in certain medical specialties and/or pediatric subpopulations?

          Pediatric endocrinologists and surgeons are unable to offer massively obese children and adolescents intervention to reverse this life threatening condition, because restrictive banding as is used in adults with some success and particularly gastric pacing which holds promise in this situation, is unavailable to children.  Implantable insulin pumps that talk to glucose sensors are being tested in adults, and it is unclear when children and adolescents can benefit from such testing.  There has always been a problem getting life support equipment in pediatric sizes.  

2. What are the possible barriers to the development of new pediatric devices?  Are there regulatory hurdles?  Clinical entrances?  Economic issues?  Legal issues?

          The hurdles are all listed in the question.  Although sick children are not a great revenue source for institutions, they are capable of using a disproportionate share of the health-care dollar if they are not adequately cared for.  Reimbursement for simple devices such as gastrostomy ports is below their cost and physicians are increasingly disinclined to lose income providing such equipment to underfunded patients.  The loss to institutions on implantable devices, whether instrumentation for scoliosis, vagal nerve stimulators, or baclofen pumps is much higher on a per unit basis, and many hospitals will no longer provide these services.  Medicaid insists on funding the devices as part of their disporportionate share dollars.  This mechanism allows hospitals that are not providing expensive medical devices to share in the revenue stream meant to fund the devices, ultimately making the losses for those hospitals providing the service more severe. The poor reimbursment is the basis for the commercial problem of development of new pediatric devices.    We are one of the few countries wealthy enough to provide such care to children, and the incidence of disease is low enough that the US market is relatively small...with little or no export potential.  This numbers game makes the return on investment small for medical device manufacturers providing pediatric devices, unless they are dual use with adults.  This is a major brake on development and manufacture of appropriate devices of all types for our children.  

          The reality of the free-market system and the small market size of the pediatric population for most devices, together with the inability to charge a premium for these devices or even assure recovery of costs is undeniable.

          The current regulatory environment requiring IRB approval at each individual institution is an important barrier.  These devices typically represent niche uses for which a large number of institutions must collaborate to answer questions about safety, efficacy, and cost benefit.  It is increasingly difficult to do product development at universities to do federal and state regulations and the legal issues are staggering.  Companies are loath to invest heavily in new technology if reimbursement is not available in research is increasingly difficult to do because of IRB hurdles, intellectual-property hurdles, and conflict of interest hurdles.

          Liability insurance can currently account for over 30% of the cost of a medical device.  Many companies shy away from new product development for the insurance risk is too great, particularly in the field of pediatrics.

          FDA regulations are threatening progress in the field of pediatric cardiac intervention.

3. What could FDA do to facilitate the development of devices intended for the pediatric population? Are there changes to the law, regulation, or premarket process that would encourage clinical investigators, sponsors, and manufacturers to pursue clinical trials and/or marketing of pediatric devices?

          Appropriate funding mechanisms are needed to pay for medical devices and industry incentives will need to be provided to stimulate research and development on new devices.  Funds to innovative investigators with good ideas who may not have a research track record should be available for breakthrough ideas; the current environment tends to lead to small increments.

          It would be extremely helpful for the FDA to fund an independent, centralized IRB review process to assure that the risks are appropriate and the science is appropriate.  This would remove the variation in interpretation and local bias as well as needless wordsmithing of consent forms, facilitating studies of new devices and therapeutics.  Cost savings might encourage more companies to undertake multicenter trials.  

          Although research and children must be carefully and forcefully regulated, this should not stifle innovation, but this is what is currently happening, largely because of liability issues.  Taking the lawyers out of the equation is likely not feasible, given the trial lawyers’ power.

It has been suggested that Dr. Robert Bartlett at the University of Michigan, a father of ECMO, would be a knowledgeable resource on medical devices, with regard to regulatory hurdles and legal issues.

