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The Food and Drug Administration (FDA), an agency within the Department of Health and Human Services (HHS), has the daunting task of ensuring that drugs, vaccines, and medical devices are safe and effective and that foods meet basic safety stan-dards. In deciding whether to approve new drugs, the FDA does not itself do research, but rather examines the results of studies done by the manufacturer. The agency must determine that the new drug produces the benefits it's supposed to without causing side effects that would outweigh those benefits. The FDA's scrutiny does not end when a drug or device is approved for marketing. The agency collects and analyzes tens of thousands of reports each year on drugs and devices after they have been put on the market to monitor for any unexpected adverse reactions. If a company is found violating any of the laws that the FDA enforces, the FDA can encourage the firm to voluntarily correct the problem or to recall a faulty product (about 3,000 products a year) from the market. A recall is generally the fastest and most effective way to protect the public from an unsafe product. When a company can't or won't correct a public health problem with one of its products voluntarily, the FDA has legal sanctions it can bring to bear. 

The definition of a medical device is a mechanical device intended for use in the prevention, diagnosis, treatment, mitigation, and cure of a disease or condition and which does not achieve its primary intended purposes through chemical action, nor is it not dependent upon being metabolized for the achievement of its primary intended purposes (i.e., not a drug). Medical devices are classified and regulated according to their degree of risk to the public. 

There are two processes through which a device may be cleared for marketing by the FDA, the premarket approval (PMA) process and the 510(k) process. The PMA process is required for all devices that are life-supporting, life-sustaining or im-planted (e.g., pacemakers), and is somewhat similar to the approval process for new drugs. To get a PMA application approval, the FDA requires that the sponsor (manu-facturer) provide reasonable assurance that the device is safe and effective for its intended use. Safety is defined as a reason- able assurance that a device is safe when it is determined, based upon scientific evidence, that potential benefits to health outweigh the potential risks. Effectiveness is defined as providing reasonable assurance that a device will produce clinically significant results, when used as labeled. However, the requirements and data needed to establish such reasonable assurance are less stringent than those required for drugs. Approval of a drug for marketing is necessarily based upon evidence obtained from controlled clinical trials, whereas the evidence necessary to establish the safety and effectiveness of a device is more broadly and less rigorously defined as "valid scientific evidence" derived from "well-controlled studies, studies and objective trials without material controls and reports of significant experience with a marketed device." In addition, the FDA is authorized to rely on information not derived from investigations. Because of these less rigorous requirements for marketing approval, the safety and effectiveness of an approved device is not as well defined as that of an approved drug.

Approximately 5,000 medical devices are approved every year by the FDA, and of these 5,000 only about 50 are approved through the PMA process. The other 4950 are approved through an even more open ended process, the premarket notification ("510(k)") provision of the Medical Device Amendments. This provision exempts a device from the PMA process if the device is judged to be "substantially equivalent" to a device marketed in the United States prior to May 28, 1976. Substantial equi-valence means that the device performs the same function as its predecessor and that it possesses similar technical and performance characteristics. Under the 510(k) process, examination is confined primarily to differences between the earlier and new device in order to determine whether these differences might affect the safety and effectiveness of the device in question. Manufacturers understandably prefer the 510(k) process because it eliminates the need for the development of primary data and an extensive application in support of safety and effectiveness of the device.

The FDA classifies all devices intended for human use into one of the three regu-latory categories, based upon knowledge about their performance.  They are placed in the lowest regulatory class that is reasonable to assure safety and effectiveness. These regulatory categories (classes) are assigned according to the extent of control necessary to assure the safety and effectiveness of each device:

Class 1 "General Controls") - regulates devices for which controls other than per-formance standards or premarket approval are sufficient to assure safety and effective-ness. Such controls include regulations that (1) prohibit adulterated or misbranded devices: (2) require domestic device manufacturers and initial dis-tributors to register their establishments and list their devices;  (3) grant FDA authority to ban certain devices; (4) provide for notification of risks and of repair, replacement, or refund: (5) restrict the sale, distribution, or use of certain devices; and (6) govern Good Manufacturing Practices, records and reports, and inspections. These minimum requirements apply also to class II and class III devices. Class I devices (e.g., tongue blades) meet the lowest level of regulation and are subject to general manufacturing controls. Approximately 30% of all devices are Class 1. 

Class II ("Performance Standards") - regulates devices for which general controls alone are insufficient to assure safety and effectiveness and for which existing information is sufficient to establish a performance standard that provides this assurance. Class II devices must comply not only with general controls, but also with an applicable standard. Approximately 60% of all devices are Class II.

Class III ("Premarket Approval") - regulates devices for which insufficient information exists to assure that general controls and performance standards provide reasonable assurance of safety and effectiveness. Generally, Class III devices are those repre-sented to be life sustaining or life supporting, those implanted in the body, or those presenting potential unreasonable risk of illness or injury (e.g., implantable cardio-verter-defibrillators [ICDs]). New class III devices must have approved Premarket Approval Applications (PMAs). Until premarket approval applications are called for by regulation, pre-amendment class III devices are subject only to general controls. Such devices require extensive evaluation that may include bench tests, animal studies, and clinical trials conducted under an Investigational Device Exemption (IDE). The data are presented in a Pre-Market Approval (PMA) application and generally require review by the appropriate Medical Device Advisory Panel. 

For a medical device, 510(k) clearance or PMA by the FDA is necessary, but does not guarantee coverage and reimbursement because the evidence level required to gain market clearance may fall far short of the standards essential for a favorable cover-age decision by third party payers. Coverage is directly related to the relevance and quality of the scientific evidence available in the medical literature to support a device's safety and effectiveness in substantially improving health outcomes over existing technologies. Coverage is purely a clinical matter predicated upon the principles of evidence-based medicine.  

The healthcare environment is intentionally complex, competitive and continuously evolving to challenge new products. The regulatory process is intense and lengthy. Reimbursement rules are constantly changing. Payers do not automatically pay for new technology regardless how effective a device may seem to be or how good a story a manufacturer may tell. Each payer decides for itself whether it will cover a new technology. The way to get Medicare and commercial payers to cover and reimburse new devices and procedures is to show a positive impact on the endpoints of clinical outcomes, functionality, and/or lifestyle improvements in well-designed trials.
