Least Burdensome Proposal

I. Introduction

Section 205 of the Food and Drug Administration Modernization Act of 1997 included  the concept of  “least burdensome” to ensure that FDA consider the “least burdensome”  valid scientific evidence “necessary” to demonstrate a reasonable assurance of device effectiveness or substantial equivalence to predicate devices with differing technological characteristics.  The least burdensome concept does not reduce the scientific standard for effectiveness; this concept is intended to carry through Congress’ longstanding purpose included in the “Medical Device Amendments of 1976” to avoid over-regulation of devices. 

In examining the concept of least burdensome, the Least Burdensome Industry Task Force recognizes that good science requires judgment be exercised by both sponsors and FDA during the development process.  This judgment is influenced by the scientific training, experience, and level of knowledge of the people involved.  Interactive communication is often required for full comprehension of the issues to arrive at the most appropriate questions and the methodology with which to answer them.  The Task Force believes that the most appropriate least burdensome approach, in its most basic form, is predicated on two principles:




Are the correct questions being asked?


What is the most appropriate and reasonable way to answer these questions?

A fundamental concept underlying least burdensome is that substantial equivalence or effectiveness must be demonstrated by appropriate and valid scientific information, evidence, or data and that no compromise can be made on this issue. Least burdensome is not a way for either the FDA or Industry to “cut corners” regarding the generation of data to support a product application.  The ideas we present here are concepts the Task Force believes can be used as a guide by industry and FDA reviewers and managers to judge if the correct questions are being asked and if the ways chosen to answer them are indeed least burdensome.

II. Hierarchy of Increasing “Burdensomeness” to Establish Effectiveness

The following presents increasing levels of burden that should be considered in determination of the “least burdensome” appropriate means of establishing substantial equivalence or effectiveness.  Before proceeding to each higher level of burden, FDA staff should identify the specific scientific question that must be resolved to establish substantial equivalence (Class I or Class II devices) or effectiveness (Class III) that cannot be answered at a lower level of burden.  Also, as 510(k)s are inherently less burdensome to FDA and industry than PMAs, the same principle should be applied during “de novo classification” to ensure that the PMA route is not mandated unnecessarily.

For product modifications, it is assumed that the current 510(k) or (draft) PMA modifications guidance document will be consulted first to determine if prior review by FDA is required.   When prior review is required, postmarket surveillance studies should be considered, whenever possible, as a potential tool to reduce the premarket level of burden by one or more levels. 

Level of Burden
Comments

Document to file - no FDA prior review required.
Sponsor to maintain evidence of effectiveness in design history file (for Class I, II devices) or submit in annual report to PMA (Class III devices).

Laboratory bench testing; animal studies
Submit verification and/or simulated use-validation in 510(k) or PMA/PMA supplement when statutory threshold for submission is reached (e.g., new indication for use).

Retrospective clinical data, published literature, well-documented case histories and other reports of significant human experience per 21 CFR 860.7(c)(2)
Submit in 510(k), PMA supplement or original PMA, as appropriate, when non-clinical data cannot address relevant questions.

Partially controlled studies, historically controlled studies, and objective trials without matched controls per 21 CFR 860.7(c)(2)
Submit in 510(k), PMA supplement or original PMA, as appropriate, when available, less-formal clinical results cannot address relevant questions.

Well-controlled, prospective clinical trials
Submit in 510(k), PMA supplement or original PMA, as appropriate, when no less burdensome form of study design can address relevant questions.

III.  Least Burdensome General Principles

The following lists represent general concepts that should be applied when implementing a least burdensome approach as well as concepts associated with higher levels of burden deemed unwarranted by industry.  Following the list of general principles is a list of real-life examples including both industry experience and specific guidance documents that illustrate both situations where an overly burdensome approach was applied and cases where a least burdensome approach was followed.

A. Concepts that promote a least burdensome approach

1. Appropriate application of risk vs. benefit in determining approval criteria.

2. Acceptance of historical data, when data specificity is adequate, for established therapies in lieu of well-controlled prospective clinical studies

3. Application of a premarket/postmarket balance for data requirements particularly when considering long term information requirements 

4. Acceptance of state of the art principles in test methods, verification and validation methods, and clinical study design. 

5. Consistent acceptance of guidance documents and standards

6. Consistent requirements for a manual method vs. automated method

7. Application of a hierarchical approach to least burdensome beginning with the lowest level of burden.

8. Consideration of “accepted medical practice” in approval decisions

9. Good communication across FDA of least burdensome approaches to submissions.

B. Concepts that may result in unwarranted burden
1. Necessity of a submission unclear

2. Ineffective use of early collaboration meetings or other meetings leads to prolonged decisions on approval criteria and delays in product approval.

3. FDA requirements exceeding those in guidance documents or recognized standards

4. FDA should not require clinical data in 510(k)s when substantial equivalence to predicate has been shown with other types of testing

5. FDA’s justification for moving a product from a 510(k) submission to a PMA is sometimes unclear.  Clearer justifications on FDA’s part would allow sponsors to better address FDA’s concerns.

6. As technology rapidly advances, burdensome questions/requirements are often imposed on sponsors as a result of FDA’s lack of familiarity with a particular technology.

7. FDA’s justification for its approach when denying sponsor’s approach is often not clear or detailed enough making it difficult for a sponsor to understand FDA’s concerns.

IV. Least Burdensome Examples

Favorable Approaches to Least Burdensome

Example 1

When the sponsor proposed new uses within an approved general indication for an electrosurgical device, the agency allowed a least burdensome approach.  Rather than having the sponsor conduct clinical trials, the agency cleared the new indications based on available clinical data and data from animal models.  However, it remains questionable if an application for uses clearly within the general indication should be required at all.

Illustrated principles:


· Appropriate application of risk vs. benefit in determining approval criteria

· Acceptance of historical data, when data specificity is adequate, for established therapies in lieu of well-controlled prospective clinical studies

· Application of a hierarchical approach to least burdensome beginning with the lowest level of burden.

Illustrated principle for unfavorable approach

· Necessity of a submission unclear

Example 2

When the sponsor made substantial changes to the design--including hardware, software, and operation system changes--of its thermal ablation device, the agency approved the PMA supplement based upon laboratory data and engineering design analysis.  

Illustrated principles:

· Appropriate application of risk vs. benefit in determining approval criteria

· Application of a hierarchical approach to least burdensome beginning with the lowest level of burden.

Example 3

The agency has adopted a “least burdensome” approach to the approval of alternate sewing ring configurations for heart valve sewing cuffs. In this case, DCRND worked with the Office of Science and Technology to review the requirements for heart valve cuff changes.  Collectively, they determined that “clinical data would not be necessary to validate changes in diameter of the sewing ring diameter of less than 15%, as long as the overall diameter of the orifice has not been changed (e.g., if the additional material is being added to the sewing ring, the additional material should not interfere with the flow).”  This policy was clearly stated policy on pages 46 and 47 of version 4.1, 10/14/94, of the Draft Replacement Heart Valve Guidance.  
Illustrated principles:

· Acceptance of state of the art principles in test methods, verification and validation methods, and clinical study design. 

· Application of a hierarchical approach to least burdensome beginning with the lowest level of burden.

Example 4

The FDA Cardiovascular Devices Advisory Panel recommended the approval of two trans-myocardial revascularization (TMR) devices recognizing that longer term safety data needed to be collected.  In order to gain the data necessary to support safety, a post-market trial was required.  This allowed patients to have access to this promising new technology and the FDA to gain additional patient data


Illustrated principles:

· Appropriate application of risk vs. benefit in determining approval criteria

· Application of a premarket/postmarket balance for data requirements particularly when considering long term information requirements 

Example 5

Initial PMA approvals for implantable cardioverter defibrillators (pre-Temple report) were based on clinical studies using the historical survival of sudden death survivors without ICDs as the control.  Approval required a minimum of 100 devices followed for one year.  Had randomized studies using standard drug therapy been required, clinical studies would have been much larger and longer duration.  For example, nearly 10 years later, the NIH funded AVID study proved the superiority of ICDs over drug therapy.  This study was conducted with third generation devices which were significantly improved over first generation devices and involved nearly 1000 devices.  The results of the initial PMA approval studies using clinical controls are consistent with the AVID results.  Had randomized studies been required, the approval and acceptance of ICD therapy would have been delayed for several years.

Illustrated principles:

· Appropriate application of risk vs. benefit in determining approval criteria

· Acceptance of historical data, when data specificity is adequate, for established              therapies in lieu of well-controlled prospective clinical studies

Unfavorable Approaches to Least Burdensome

Example 6

The OB/GYN Division is requiring a multi-center study with a control group of electrosurgery to support a PMA for endometrial ablation. Literature is available regarding the outcomes and risks associated with electrosurgical endometrial ablation. Patients have refused to participate in the study knowing that they could be randomized to the electrosurgery control group.

Illustrated principles:


· Appropriate application of risk vs. benefit in determining approval criteria

· Acceptance of historical data, when data specificity is adequate, for established therapies in lieu of well-controlled prospective clinical studies

· FDA’s justification for moving a product from a 510(k) submission to a PMA is sometimes unclear.  Clearer justifications on FDA’s part would allow sponsors to better address FDA’s concerns.

Example 7

The FDA required invasive, interstitial temperature measurements in a large patient population when every medical advisor and clinician presented their professional opinion  that the increased risk to the patients and liability to the physician was not worth the risk and that the safety data could be obtained through other means.  This was despite submission of data correlating mathematical computer modeling, muscle equivalent phantom measurements, in vivo animal models, and a number of human interstitial mappings.  Although hundreds of data points could be obtained in a few patients to accomplish the goal of reconstructing a three-dimensional heating pattern, the FDA guideline specified an exact, unreasonably larger, number of patients assuming that only one or two measurements could be obtained from each patient.  There was no third party arbitration that the sponsor felt it could go to contest requirements like this.
Illustrated principle:

· FDA’s justification for its approach when denying the sponsor’s approach is often not clear or detailed enough, making it difficult for a sponsor to understand FDA’s concerns.

Example 8

The application of antimicrobial agents to implantable cardiovascular devices provides an opportunity for the agency to balance the risk of a modified device that has an established clinical history with the potential benefit to the patient when establishing the requirements for approval.  

Many cardiovascular surgeons are concerned about infection in their patients.  The practice of “pre-dipping” implantable cardiovascular devices in antibiotics is currently widespread.  The surgical community is requesting that manufacturers provide devices that are treated with antimicrobial agents.  The risks associated with the application of a small quantity of a known antimicrobial agent to an approved device are quite low.  The risks are dependent upon the antimicrobial agent employed.  For instance, antibiotics would include the associated risk of antibiotic resistance.  That risk, however, could be minimized by the selection of an agent that is not considered a first line antibiotic in the physicians’ armamentarium.   Safety and effectiveness data for the appropriate antimicrobial agents are well defined through in vitro and animal data and by existing data from systemic use or use with other devices.  The risk associated with the use of an approved device would be low, and further, would be well characterized by the existing safety and effectiveness data for the device.

The benefit to the patient, however, could be great.  While the frequency of infection following cardiovascular surgery is low, the mortality and morbidity associated with infection is high.

These cardiovascular devices that have an established clinical history and are treated with antimicrobial agents, then, offer an ideal opportunity for the agency and the manufacturers to accept a low risk in providing the devices to the surgical community.  These devices also have the potential for high benefit to the patient if infection of the device can be prevented.  Requirements for approval of these devices should, therefore, be less burdensome because of the favorable ratio of risk vs. benefit.

Illustrated principles:


· Appropriate application of risk vs. benefit in determining approval criteria

· Consideration of “accepted medical practice” in approval decisions

Example 9

A company developing a bipolar device for electrosurgical endometrial ablation was required by the OB/GYN Division to submit a side by side tissue destruction comparison with a monopolar device in human extirpated uteri despite the fact that testing in turkey breasts had been the standard for such performance testing.  This resulted in the company spending significantly more money and effort to provide the data in extirpated uteri.  Interestingly enough, the data the sponsor collected in turkey breast was identical to the data seen in extirpated uteri, confirming the historical use of testing in turkey breasts.

Illustrated principles:

· FDA requirements exceeding those in guidance documents or recognized standards

· Acceptance of state of the art principles in test methods, verification and validation methods, and clinical study design. 

· FDA’s justification for its approach when denying the sponsor’s approach is often not clear or detailed enough making it difficult for a sponsor to understand FDA’s concerns.

Example 10

Different divisions within ODE require significant differences in data needed for 510(k) submissions.  This difference is illustrated by different data requirements for a Diagnostic ultrasound 510(k) reviewed by DRAERD and a patient monitoring 510(k) reviewed by DCRND.  Although both devices are Class II, DCRND required far more data.  This situation has not improved since FDAMA--DCRND still appears to require more data for submissions of Class II devices than DRAERD.  In a FY1998 experience, a 510(k) for a diagnostic ultrasound catheter that was subject to joint review by DCRND and DRAERD resulted in DCRND requesting data that DRAERD had expressly stated would not be needed according to the device-specific guidance document for diagnostic ultrasound.  DCRND did not appear to be familiar with nor inclined to consider the applicable device-specific guidance as part of the review process.   The discrepancy was elevated to the Branch Chief level and resolved favorably, however at a considerable time/effort drain for the company involved. 

Illustrated principle:

· Consistent acceptance of guidance documents and standards

Example 11

Software development using graphical programming has historically been impossible because the FDA seems to cling to the need to have line by line source code. Text based programming (C-code) is burdensome and takes 3 to 4 times as long to program costing money, time, and is much more difficult to debug. Graphical based programming has all the components that the FDA desires for development, yet to our knowledge, to date everyone has done their development work in graphical based software and then been forced to rewrite it all in C-code to get FDA approval.
Illustrated principle:

· As technology rapidly advances, burdensome questions/requirements are often imposed on sponsors as a result of FDA’s lack of familiarity with a particular technology.

Example 12

In addition to requirements for maximum coefficients of variation for cholesterol testing, FDA has required acceptance criteria for maximum "% misclassifications," the percentage of test results that err from the "true value" from one side to the other of a  "cutpoint" between ranges of values, i.e., causing shifts among classifications of under 200, 200 - 239, or 240 or over mg/dl. This requirement is unnecessary and duplicative of the basic requirements for accuracy and precision.  Further, as this % misclassifications is potentially biased by the distribution of cholesterol values in the subject population, it places an undue burden on sponsors to obtain a "typical" distribution of test values.

Illustrated principle:

· FDA’s justification for its approach when denying the sponsor’s approach is often not clear or detailed enough, making it difficult for a sponsor to understand FDA’s concerns.

Example 13

Automated blood culture systems are class I devices on the reserve list.  The systems consist of an instrument and reagent; a patient sample is inoculated into the reagent, which will support the growth of any bacteria in the sample and the instrument detects growth if it occurs.  The device does not identify the organism. Manual blood culture reagents are class I exempt.

FDA draft guidance currently requires the applicant to perform analytical studies that consist of inoculating very small quantities of each of several dozen bacterial strains into the growth medium (reagent) and showing that they grow and growth is detected by the instrument.  The guidance then requires the applicant to conduct clinical studies at multiple sites, involving two thousand or more patient samples, in order to demonstrate that bacteria, when found in the sample, will grow and the instrument will detect growth.  Because the analytical studies alone are so comprehensive and the test is qualitative only, the clinical studies add no new information about the ability of the instrument and the reagent to show and detect growth. 

Illustrated principles:

· FDA should not require clinical data in 510(k)s when substantial equivalence to predicate has been shown with other types of testing

· Consistent requirements for a manual method vs. automated method

· Application of a hierarchical approach to least burdensome beginning with the lowest level of burden.

Example 14

Immediately after the Temple report, FDA rejected the use of the PMA clinical data base from first generation implantable cardioverter defibrillator (ICDs) as controls for studies in support of PMA approval for second generation devices.  The historical study had been completed only months before and the study size (more than 1000 patients) provided greater statistical power than a concurrent control yet the historical control was rejected based on the “fear” of bias.  Currently, previous PMA clinical studies are generally accepted as historical controls for the approval of next generation devices.

Illustrated principle:

· Acceptance of historical data, when data specificity is adequate, for established therapies in lieu of well-controlled prospective clinical studies

Example 15

For PMA approval of cardiomyoplasty devices, FDA required a randomized study using current drug therapy as the control.  Cardiomyoplasty devices were designed to treat patients with advance heart failure where standard drug therapy can at best offer only temporary relief.  The study was ultimately abandoned despite encouraging early results because of difficulties recruiting patients.   After four years only 103 of a required 400 patients had been enrolled.  One of the major problems was the loss of patients when randomized into the control arm.  FDA needs to take a less burdensome approach for breakthrough devices designed to treat life-threatening diseases where existing therapies are not effective.  For such devices, the potential for benefit justifies the less burdensome approach.

Illustrated Principles:

· Appropriate application of risk vs. benefit in determining approval criteria

· Acceptance of historical data, when data specificity is adequate, for established therapies in lieu of well-controlled prospective clinical studies

Example 16

A company spoke with FDA a few months ago to discuss Clinical trials for 2 Hepatitis A assays (anti-HAV total and anti-HAV IgM).  They noted that the interference tests for these assays included spiking samples of serum and plasma with known concentrations of lipid, hemoglobin and bilirubin, and then testing the "doctored" samples to see if these substances interfered with our assay results (by paired testing of spiked and "natural" samples).  A FDA reviewer insisted that spiked samples were unacceptable to FDA and that they should uses natural samples containing elevated levels of those substances for conducting our interference assessment.  

FDA suggested that the sponsor have volunteers eat a couple of hot dogs and then draw blood samples on them. The company argued the scientific merit of this suggestion, but to no avail.  NCCLS EP7-P does not discount either approach.   

Illustrated principles:

· Consistent acceptance of guidance documents and standards

· Application of a hierarchical approach to least burdensome beginning with the lowest level of burden.

Example 17

While more of a general matter, FDA has moved away from true substantial      equivalence for 510(k)'s when forcing companies to use FDA's preferred "gold standard."  FDA's paradigm for 510(k) clinical studies for IVDs gets more and more complex, to the point that they may as well be mini-PMAs.  This includes comparison to multiple predicate devices and to presence/absence of disease. The legal standard of demonstrating equivalence to a legally marketed predicate is clearly not being followed. 

Illustrated principle:

· Self-explanatory

Example 18

FDA is now requiring a Class III 510(k) device approved for delivery of “ionic solutions” to go through the NDA process for individual drugs. The drug has been used in clinical practice with this device for many years as a 510(k) approved product with a good safety profile and documented results noted in the scientific literature. The drug has been commercially available for over 40 years and has a well-established safety and efficacy profile. Through the NDA process the sponsor is being required to re-prove the efficacy and safety of this well-established drug (in-vitro testing, animal studies, pK studies, phase II & III clinical studies, etc), when the sponsor should just be evaluating the effectiveness of the delivery mechanism (device) in a clinical trial(s). The drug and device will not be packaged together and it seems that the lead agency should be CDRH rather that CDER since it is really about proving the effectiveness of the delivery mechanism that a PMA could appropriately address. 

Illustrated principle:

· Appropriate application of risk vs. benefit in determining approval criteria

Example 19

FDA would not allow the sponsor to use the special 510(k) for a software upgrade. The rationale for the decision is that FDA wanted to upgrade its database of 510(k) information. The sponsor had to submit the change via a traditional 510(k) with all the data supporting the change. 

Illustrated principle:

· Consistent acceptance of guidance documents and standards

V. Guidance Documents Examples
Favorable Approach to Least Burdensome

Example A

The draft document entitled “Intraocular Lens (IOL) Guidance Document” dated April 13, 1998, identifies those data required to establish safety and efficacy of a wide variety of potential device modifications.  Based on the potential impact of a given modification, the modification may be classified as:

· No prior approval required (update in annual report to PMA)

· Non-clinical studies only required

· Limited, confirmatory clinical study required

· Full study adequate for new device required

Illustrated Principles:

· Appropriate application of risk vs. benefit in determining approval criteria

· Application of a hierarchical approach to least burdensome beginning with the lowest level of burden.

Unfavorable Approaches to Least Burdensome

Example B

Title:
Diagnostic Ultrasound Guidance Document

The guidance document requires submission of acoustic output data rather than a certification that testing has been completed; data would be subject to inspection under the Design Control portion of a quality system inspection.  Therefore, it should not be required in the submission.  Also, the guidance requires submission of Doppler sensitivity data which FDA has stated will not be used as part of the SE decision.  If the data is not needed for an SE decision, it is difficult to understand the need for the data.  Therefore, the requirement for the Doppler sensitivity data should be deleted from the document.

Illustrated principle:

· Self-explanatory

Example C

Title:
Guidance on Premarket Notification for Washers and Washer Disinfectors Intended to Process Reusable Medical Devices

Title:
Guidance on the Content and Format of Premarket Notification Submissions for Liquid Chemical Sterilants and High Level Disinfectants

Companies have submitted extensive comments on these documents noting the concerns regarding application of least burdensome principles.

Example D

Title:
Concerns for Mycobacterial susceptibility testing when there are established interpretive criteria (NCCLS) for both the drug and the organism

This draft guidance represents FDA’s current thinking on submissions for antimicrobial susceptibility testing (AST) for first line drugs used in the treatment of tuberculosis.  This guidance requires analytical testing for a variety of drug resistant strains of M. tuberculosis and clinical testing involving several thousand patients.  It also requires the applicant to include test results for a CDC panel of rarely isolated organisms (“one of a kind bugs”), in internal studies and at external sites.  It also requires samples from all discrepant results and resistant results to be sent to two FDA selected third party arbiters for “definitive” resolution, in addition to any mechanism the protocol includes for resolution of discrepants (e.g. testing at a clinical site other than the one that produced the original result.)  FDA also has suggested, but has not required, that treatment outcome information from the patients tested would be most appropriate.  That, however, addresses not only the appropriateness of the diagnosis, but also the effectiveness of the antibiotic treatment. If clinical testing is needed at all, let the sites do the reconciliation of discrepants by sending the resistants and discrepants, blind coded, to a site other than the one that identified them.

Illustrated principles:

· FDA should not require clinical data in 510(k)s when substantial equivalence to predicate has been shown with other types of testing
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