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I.	 Introduction
In vitro diagnostics (IVDs) are playing an increasingly important role in the practice of medi-
cine. The goal of personalizing medicine has been widely recognized as critical to improving 
outcomes. Without better diagnostic tools, this goal is unattainable. Spurred both by the need 
for novel diagnostics and the proliferation of new technologies, there has been an explosion in 
new tests for measuring analytes, new biomarkers and new diagnostic intended uses.

From a scientific perspective, this may be a “Golden Age” of diagnostics. The sequencing 
of the human genome, the development of methods for identifying and quantifying minute 
amounts of biomarkers, and new computational techniques that allow the development of al-
gorithms that define relationships between biomarkers and clinical conditions have combined 
to stimulate the development of thousands of new tests.1 This has been facilitated by new 
instruments that make analyses faster, cheaper and easier. The new IVDs are expected to play 
an important part in changing the way healthcare is provided with “recent major advances in 
science and technology, such as those associated with molecular-level and genetic testing…
leading to changes in clinical practice.”2

The development of an assay, though, does not mean that it ever will be commercialized. 
Many obstacles need to be surmounted, including regulatory ones. The gatekeeper for the 
market entry of IVDs in the United States is the Food and Drug Administration (FDA). This 
chapter will summarize some of the key elements of the FDA regulatory system for IVDs.

One of the threshold decisions for an IVD developer—particularly for the most novel as-
says—is whether to seek clearance or approval from FDA, or to market the assay as a labo-
ratory developed test (LDT). From the enactment of the Medical Device Amendments of 
1976 until the past few years, these were two entirely separate and discrete categories. This 
formerly fine line has become blurred. FDA has now asserted a larger role over laboratories 
and some LDTs have undergone FDA premarket review and clearance. Thus, laboratories are 
now being regulated by FDA. Concurrently, some IVD kit manufacturers have acquired or 
established laboratories. Many aspects of FDA regulation over LDTs are unclear. However, it 
seems likely that the role played by FDA in regulating laboratories will grow. 
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LDTs are discussed at length in Chapter 6 of this book. Accordingly, this chapter focuses on 
IVDs that are developed and submitted to FDA for commercialization as a test kit. 

Nevertheless, this chapter is relevant both to manufacturers who seek to market IVDs, as well 
as to laboratories that either will elect to submit a marketing application to FDA or will find 
themselves being regulated by FDA.3 This chapter addresses some of the key aspects of mar-
keting IVDs, including the regulatory review processes, intended use, data requirements and 
the Quality System Regulation (QSR).

II.	 Routes to the Market
The universe of IVDs is quite diverse. Some diagnostic tests have been around for decades 
and are well-established clinically. Other assays are novel. Similarly, some instruments used 
in diagnostic tests have been available—at least in some form—for decades, while others are 
brand new. The range of assays is equally heterogeneous, from single markers for basic blood 
chemistry (e.g., triglycerides and cholesterol) and influenza A, to new strains of influenza 
(H1N1) to complex assays, e.g., multi-protein, algorithm-derived tests for detecting cancer.

This diversity provides a challenge when describing the FDA review process. The route to 
market for a home glucose test is entirely different for a multi-marker, algorithm-based assay 
that is an adjunct to detecting the presence of lung cancer. The basic regulatory requirements 
are formalistically the same, and yet the two applications for those two tests would share little 
in common. This chapter covers the basic principles applicable to all IVD applications,4 while 
focusing more on the newer tests, since they provide the more difficult regulatory road than 
do the better-established IVDs.5

There are two primary routes to the marketplace for new IVD assays and instruments6: pre-
market notifications (commonly referred to as 510(k)s) and premarket approval applications 
(PMAs). The overwhelming majority of new IVD assays enter the market through the 510(k) 
process. For example, in 2005, the Office of In Vitro Diagnostic Device Evaluation and Safety 
(OIVD) cleared 434 510(k)s and approved nine PMAs.7

III.	 The 510(k) Premarket Notification Process
A.	 Selecting a Predicate Device

In order to obtain 510(k) clearance, a company must show that its device is “substantially 
equivalent” to a “predicate device.” These basic requirements are no different for IVDs than 
for any other device regulated by FDA. Nor do those requirements vary based on the type of 
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IVD. However, the way in which these requirements are applied can be markedly different 
for IVDs than for other categories of devices, and also diverge widely within the universe of 
IVDs.

A “predicate device” may be either a device which was on the market prior to May 28, 1976, 
or one which has subsequently been cleared by FDA. There will be few, if any predicates, that 
fall into the former category. Thus, when searching for predicate devices, companies should 
focus on products that have obtained 510(k) clearance. It is not necessary that the product 
be currently marketed; a product can serve as a predicate device if it is 510(k)-cleared even 
though it is no longer being sold.

A 510(k)-cleared IVD can also serve as a predicate device even though it incorporates a dif-
ferent technology. Given the dramatic technological shifts in diagnostics, this is an important 
principle. A company with, for example, a polymerase chain reaction (PCR) assay could use 
a monoclonal antibody-based assay as a predicate, if the proposed intended use is at least 
roughly the same as the predicate’s intended use. Hence, when searching for a predicate (or 
predicates, since a 510(k) can cite more than one predicate device), the applicant should focus 
on similarity of intended use, not just technological similarities. A company can generate data 
to show that its product performs equivalently to an assay incorporating a different technol-
ogy.8 Bridging a large gap between the new intended use and the cleared intended use can be 
far more problematic.

The Federal Food, Drug, and Cosmetic Act (FDCA) states that the new device must “ha[ve] 
the same intended use as the predicate device.”9 If followed literally, that could mean the 
intended uses of products would have essentially been frozen in time, permitting no advances 
in diagnostic claims through the 510(k) process. Fortunately, the Center for Devices and 
Radiological Health (CDRH), including OIVD,10 has not rigidly interpreted this language. 
While the IVD applicant must identify a predicate device whose intended use is directly 
relevant to the new proposed intended use, some flexibility has been exercised. For example, 
OIVD has cleared assays for Lyme Disease, even though no predicate device had referenced 
the disease in its intended use statement before this disease emerged, and for a tissue of origin 
test for malignant tumors, which cited a rather different medical decision software product as 
a predicate.

One of the recurring issues for OIVD has been whether a 510(k) applicant can use a labora-
tory method as the predicate device. Laboratory tests, such as culturing an infectious agent, 
have often been the “gold standard” against which an IVD’s performance was judged. 
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Historically, there have been occasions where applicants cited culture. For example, as new 
diseases appeared, there could not be a 510(k)-cleared assay for that same etiological agent, 
and applicants cited the laboratory method—which was being used to identify the disease—as 
the predicate device. Whether that approach will always be permitted in the future is uncer-
tain, given that a laboratory method can establish the validity of the assay, but has not itself 
been cleared. However, in view of the flexibility of the 510(k) process, there should continue 
to be mechanisms by which these assays can be introduced through the 510(k) process. 
Companies faced with this situation would, however, be well-advised to consult with OIVD at 
an early stage regarding their regulatory strategy if the lack of a predicate device may present 
an obstacle to obtaining 510(k) clearance.11 One thing that is clear, though, is that a product 
labeled as “Research Use Only” (RUO) cannot serve as a predicate device.12

Whether a product can be reviewed through a 510(k) rather than a PMA will often hinge not 
on whether the same analyte already has been cleared via a 510(k), but on the specific intend-
ed use. For example, a prostate-specific antigen (PSA) assay can be cleared through a 510(k) 
when intended for monitoring a patient with prostate cancer. The identical assay would need 
a PMA if the proposed intended use were to screen for prostate cancer. One recurring ques-
tion companies ask is whether a particular analyte can be cleared through a 510(k). Phrased 
that way, the question often cannot be answered: while many analytes are presumptively 
eligible for 510(k) clearance, the specific intended use can change the product’s regulatory 
classification.

For a more novel product, it is important to find a reasonably parallel predicate device. 
Ultimately, though, the availability of 510(k) review for this type of product will be affected 
at least as much by the perceived risk as by how closely the proposed intended use matches 
the predicate’s. OIVD appears willing to exercise more flexibility in accepting an “analogous” 
predicate device if the risk is relatively low. 

The level of perceived risk can be affected by the exact proposed wording of the intended use: 
“diagnose,” “monitor,” “adjunct,” “screen” and “risk stratification” present different levels of 
clinical risk. That is, whether the device is Class I, II or III13 can be a function not only of the 
biomarker being detected and the associated disease state, but also the precise clinical ap-
plication. An assay that monitors the status of a disease by quantifying the marker’s level in a 
patient who has already been diagnosed with and treated for the disease presents a lower risk 
than an assay testing for the same marker associated with the same disease but intended to 
screen patients for the presence or absence of that disease.
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Thus, the first step for an applicant is to determine whether its device is eligible for the 510(k) 
process. For me-too IVDs, such as glucose or troponin, the answer is “yes,” barring some 
novel claim. For other, newer products with a less clear-cut predicate device, the applicant 
should assess whether its potential intended use is sufficiently low risk to be an appropriate 
candidate for 510(k) clearance. With the advent of many new diagnostic tests, determining 
whether an IVD can proceed via a 510(k) becomes increasingly challenging, as predicate 
intended uses are positioned as “analogous,” rather than being the same. 

This task of selecting a predicate acceptable to FDA may become more complicated. CDRH 
has recently received criticism from many quarters for the manner in which it has imple-
mented the 510(k) process. As a result, CDRH has asked the Institute of Medicine to review 
the 510(k) system.14 It is unclear how these criticisms will affect the 510(k) process generally, 
or the impact on IVD 510(k)s specifically. In addition, CDRH has informally indicated that 
it may no longer follow 510(k) precedents that it considers to be erroneous.15 Whether this 
could be done lawfully is unclear, but the possibility that previously cleared 510(k)s could no 
longer be relied upon introduces another potentially troubling layer of unpredictability to an 
already complex process.

B.	 Demonstrating Substantial Equivalence

Demonstrating that an IVD is eligible for 510(k) review by identifying a predicate device 
is necessary but not sufficient. The applicant must also show that its assay is substantially 
equivalent to the predicate device. Proving substantial equivalence will require the submission 
of data. This is one way in which IVD submissions differ from 510(k)s for many other types 
of devices—some performance data will routinely need to be submitted.

The FDCA defines “substantial equivalence” in terms of: 

with respect to a device being compared to a predicate device, that the device 
has the same intended use as the predicate device and that the Secretary by 
order has found that the device—

	(i)	 has the same technological characteristics as the predicate device, or
	(ii) —	
	 (I)	 has different technological characteristics and the information 		
		  submitted that the device is substantially equivalent to the predicate 	
		  device contains information, including appropriate clinical or  
		  scientific data if deemed necessary by the Secretary…, and 



In Vitro Diagnostics: The Complete Regulatory Guide

48

	 (II)	 does not raise different questions of safety and effectiveness than the 	
		  predicate device.16

For OIVD, there will be a wide variety of ways for meeting that standard.

It is impossible to generalize as to the type or quantity of data that will suffice to show sub-
stantial equivalence. At one end of the spectrum, a company may need to submit a relatively 
limited amount of comparative evidence demonstrating that its IVD performs the same as the 
predicate device, e.g., testing a relatively small number of samples with both products and 
showing the degree of concordance. The application also may need to be supported by other, 
noncomparative analytical studies, such as limit of detection, within-laboratory precision/
repeatability, interference and cross-reactivity.17 At the other end of the spectrum, the appli-
cant may need to conduct a prospective multi-center clinical trial with clinically established 
endpoints serving as diagnostic “truth,” i.e., the ultimate determinant of accuracy. 

One of the many issues that must be considered is the endpoint of the study. Is the goal to 
show concordance with an already cleared assay? This can be a relatively simple study to per-
form, but the claims are necessarily limited, because it is unknown where “truth” lies in the 
discrepant samples. Other 510(k)s will attempt to resolve “truth” by using some other method 
or by comparing assay results to a “gold standard,” e.g., clinical diagnosis.18 This may enable 
the company to claim sensitivity (the ability to accurately detect the disease) and specificity 
(the ability to avoid false positives). Other kinds of claims are also possible, such as negative 
predictive value and positive predictive value.19

Another aspect that deserves careful consideration involves statistical analysis. There can be 
many different ways of analyzing the same data. In some instances, the statistical plan can 
be simple and straightforward; in other instances, the statistics can be remarkably complex. 
In addition, OIVD is requiring a greater degree of statistical rigor than it once did. Before 
initiating a clinical study, the company should consider how it will statistically analyze the 
data; this forethought is particularly important for more novel tests.20 Companies should seek 
biostatistical input before embarking on costly studies to support 510(k) clearance (or PMA 
approval).

C.	 Developing and Submitting Data

Applicants have multiple resources upon which to draw in assisting them to determine what 
data need to be generated and submitted. After a 510(k) is cleared, FDA will post the appli-
cant’s own summary of safety and effectiveness on the FDA website. While often not very 
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detailed, this document can offer some insights into the kinds of data that were submitted.21 
In addition, OIVD will often make available copies of its decision memorandum.22 These 
internal documents furnish helpful insights into what data were submitted and how OIVD 
reviewed those submissions.23

510(k)s are also available through Freedom of Information Act (FOIA) requests.24 However, 
because FDA typically takes several years to process FOIA requests, this mechanism is often 
of limited utility. Furthermore, the 510(k) applicant has the opportunity to redact the docu-
ment, further reducing the insights it will offer. An applicant may find, though, that a 510(k) 
of interest had already been released in response to a prior FOIA request; this can result in 
much faster access to the submission.

OIVD’s guidance documents represent a key class of documents that must be considered. 
There is a general guidance document on 510(k)s, entitled “In Vitro Diagnostic Devices: 
Guidance for the Preparation of 510(k) Submissions.”25 OIVD has also generated dozens of 
guidance documents for submissions of specific tests ranging from “Anti-Nuclear Antibody 
Test Systems”26 to “Coagulation Instruments.”27 As guidance documents, these statements are 
not legally binding.28 Nevertheless, an applicant should carefully evaluate what a guidance 
document says in developing its submission strategy and writing its 510(k). 

OIVD also periodically releases draft guidance documents.29 Even though a draft guidance 
document that applies to a particular type of assay is not a definitive statement of law or even 
agency policy, an applicant should carefully assess its contents. While OIVD could not cor-
rectly state that this draft guidance establishes legal requirements, draft guidance documents 
may embody the reviewers’ expectations of the data they believe ought to be in a 510(k). 
Moreover, a draft guidance may be adopted in final form between the time the would-be ap-
plicant goes from developing its regulatory strategy to when it completes the 510(k) process.

Companies contemplating the submission of a 510(k) should also be alert to other sources 
of information that might affect their 510(k)s. Awareness that a new or modified regulatory 
approach may be put in place by OIVD can come from a variety of sources, such as speeches 
by OIVD officials, statements by major medical organizations (American Society of Clinical 
Oncology, American College of Obstetrics and Gynecology (ACOG), etc.) about the disease 
being detected by the assay, and publications in major medical journals regarding the disease 
or existing diagnostic tools. For instance, a position paper issued by ACOG concerning the 
clinical value of a biomarker on the standard of care for managing a condition diagnosed by 
that biomarker may trigger a tightening by FDA of its own data requirements.
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While 510(k) applicants should obtain and assess these various sources of information, they 
should not assume that the past is automatically prologue. The data that were acceptable for 
a 510(k) cleared five years ago may not be acceptable any longer. A good illustration of the 
evolving expectations for 510(k)s comes from OIVD’s guidance document entitled “Class II 
Special Controls Guidance Document: Testing for Detection and Differentiation of Influenza 
A Virus Subtypes Using Multiplex Assays.” Issued in 2009, this guidance document sets out 
OIVD’s expectations for assays for the detection and identification of Influenza A viruses. Of 
course, OIVD cleared multiple influenza assays prior to the release of this guidance docu-
ment. An applicant who used as its model a 510(k) that significantly pre-dated this guid-
ance document, though, might find that OIVD would not consider the data to be sufficient to 
establish substantial equivalence. This could be the case even if the company were using its 
own previously cleared assay as the predicate and submitted the same data set that had been 
successful before.30 

An IVD company should not automatically assume that the data sufficient even a few years 
ago for a 510(k) will now be adequate for a new version of the same assay. More changes 
may be in the offing. The current Director of OIVD was quoted as saying that substantial 
equivalence is “not anchored very well” and, “you get, essentially, tests that are all over the 
place.”31 

IVD companies are reporting—with some surprise and concern—that the same data sets that 
sufficed a few years ago are not now considered acceptable for closely related assays. The 
modification by OIVD of data requirements without public notice does present some signifi-
cant difficulties for industry.32 

Once the 510(k) is submitted, OIVD may take one of several actions. OIVD may determine 
that the product is substantially equivalent to a valid predicate device and clear the 510(k).33 
This action permits the device to be marketed. A second option is to issue an Additional 
Information (AI) letter. The applicant then has the opportunity to respond to the questions. 
These questions may range from the relatively simple, e.g., revision of labeling or revised 
analysis of existing data, to the much more challenging, e.g., redoing analytical studies or 
generating supplemental clinical information. In some cases, the applicant will respond suc-
cessfully to the AI letter; sometimes the applicant is not so fortunate.

If OIVD decides that the assay is not substantially equivalent (NSE), it will issue a letter to 
the applicant apprising the company of that determination and the grounds. Most often, the 
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NSE is based on a finding that the product has not provided sufficient information to demon-
strate substantial equivalence. Upon receiving the letter, the applicant can either appeal34 or 
try to generate the data necessary to address OIVD’s concerns and submit a new application, 
which may be a 510(k) or a PMA.

In some instances, however, OIVD will find the product NSE simply for lack of a predicate 
device. In that setting, the applicant may be able to avoid submitting a PMA through the de 
novo classification process.

D.	 De Novo Classification

When Congress enacted the Medical Device Amendments (MDA) of 1976, it required 510(k) 
applicants to identify a predicate device. If a suitable predicate device could not be identified, 
the product was automatically placed into Class III—and therefore required a PMA. This was 
the outcome regardless of the product’s level of risk.

Mandating PMA review for low or moderate risk devices due to the absence of a predicate 
made little policy sense and was inconsistent with the risk-based framework of the MDA. 
Congress attempted to rectify this problem in 1997 when it passed the FDA Modernization 
Act. That law gave FDA the authority to automatically reclassify—or go through “de novo 
classification”—510(k)s for which there was no predicate device when the device is low or 
moderate risk.35

Under the de novo process, the applicant submits a traditional 510(k). If OIVD concludes that 
the product is a suitable candidate for automatic reclassification, the NSE letter will essential-
ly invite the applicant to submit a request for de novo classification. Thus, in this instance the 
receipt of the NSE letter is desirable—it allows the applicant to proceed to the next stage.

After receiving the NSE letter, the applicant has 30 days in which to submit a request for de 
novo classification.36 The letter seeking de novo classification can be a form letter; OIVD can 
even supply to the applicant a copy of the standard template.

Once OIVD receives the request for de novo classification, it has 60 days in which to act.37 
Barring some very unusual circumstances, the denouement for a company whose NSE letter 
invited the submission of a de novo classification request should be the granting of the request 
and the clearing of the 510(k). 
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The likelihood of success, however, is much lower if the applicant received a conventional 
NSE letter citing the lack of a predicate. While nothing prevents a company in this posture 
from submitting a de novo request, the odds are against prevailing.

It is possible for OIVD to determine on its own initiative that an IVD should proceed through 
the de novo process and invite the company to consider a de novo submission. Companies, 
though, should be prepared to raise the issue with OIVD. Applicants often realize when  
developing their regulatory strategy that a plausible predicate may not exist, and de novo 
presents the best alternative. Companies considering the use of this mechanism, however, 
would be well-advised to raise the issue at an earlier stage with OIVD. For a company with a 
novel, moderate risk IVD for which there is no clear predicate device, it may want to broach 
the topic of de novo status to OIVD long before submission of the 510(k). There is no assur-
ance that OIVD will decide at that point whether de novo is viable.38 Sometimes, OIVD will 
take the position that it first needs to see the data. Even if no firm commitment from OIVD 
can be obtained, having this discussion can be valuable.

As part of the de novo classification process, following clearance of the device, OIVD will 
issue a special controls guidance document. The guidance document lays out the information 
that should be contained in future 510(k)s for products in this classification, and therefore 
helps subsequent applicants.39

Thus far, de novo has been used relatively sparingly. Through the end of 2009, only 52 devices 
were listed as having been cleared through the de novo pathway.40 Of those, 26 are IVDs.

IV.	 Premarket Approval Application
OIVD does receive, review, and approve PMAs. As noted earlier, PMAs do represent a dis-
tinct minority of applications. While PMAs are infrequent, they represent some very clinically 
significant diagnostics. These include tests for human papillomavirus, PSAs for screening for 
prostate cancer, and assays for HER/2-neu, a companion diagnostic for a breast cancer drug.

The rate of PMA submissions may increase as a result of the development of more assays 
intended to be used to help determine whether a particular drug should be administered to 
a patient, particularly oncology drugs.41 The prototypical example is the HER/2-neu test. 
These assays are intended as an “aid in the assessment of patients for whom Herceptin™ 
(trastuzumab) treatment is being considered.”42 Essentially, this test result will help deter-
mine whether a breast cancer patient receives Herceptin. Other companion diagnostics that 
have a similar intended use in determining whether a patient receives a particular oncology 
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agent probably will also go through the PMA process.43 These PMA companion diagnostics 
do present some additional regulatory issues, e.g., coordination of review of the drug by the 
Center for Drug Evaluation and Research and the companion diagnostic by OIVD. At this 
point, FDA has not issued a final guidance regarding the procedures for reviewing these com-
panion diagnostics.

To obtain PMA approval, an IVD company must demonstrate reasonable assurance of the 
safety and effectiveness of the device when used as labeled.44 This will require conduct-
ing a clinical study, although a prospective study is not always necessary. In some cases, a 
retrospective analysis of banked specimens which were gathered for other purposes may be 
sufficient to generate sufficient data for PMA approval. The applicant must ensure, though, 
that the specimens were collected from patients whose clinical condition tracks the pro-
posed intended use, that the necessary ancillary clinical data are available and the study can 
be audited. This can make it challenging to obtain PMA approval with anonymized banked 
specimens.45

PMAs for novel analytes or novel intended uses are very likely to be presented to an advi-
sory panel for review and recommendations.46 While panel recommendations are not legally 
binding upon FDA, these recommendations—and the discussions themselves—will have 
a significant impact on the review process. Thus, it is important for the PMA applicant to 
prepare intensively for the panel meeting, including the submission of briefing materials and 
a presentation at the panel meeting itself. Other companies with the same or similar products 
under development should attend the meeting or obtain a copy of the transcript; these meet-
ings can provide important insights into clinical, regulatory and scientific issues.47

A PMA requires a major investment by an IVD applicant. For novel analytes or intended 
uses, a potential PMA applicant would be well advised to seek a pre-Investigational Device 
Exemption (IDE) meeting.48 Even if several other PMAs have been approved for that analyte 
for that intended use, seeking a pre-IDE meeting may be prudent, particularly if the approvals 
are older. Studies that may have sufficed a few years ago may not always be deemed suffi-
cient today. This seems especially likely in view of recent statements indicating that FDA will 
examine—and probably tighten—data requirements for PMAs.49 

Once a PMA has been approved, the PMA holder may want to modify the device, its labeling 
or the manufacturing process. FDA will need to be notified of the change; in some instances 
prior approval is required.
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The PMA regulations give limited guidance as to what type of submission or notification is 
needed.50 Recognizing the confusion in this area, CDRH has issued a guidance document.51 
This document provides examples for each of the mechanisms for handling change, such as 
an annual report, changes being effected and PMA supplement. Although ambiguous situa-
tions remain, and this guidance document is not legally binding, IVD PMA holders can use 
this document to try to understand better FDA’s view of what category a change falls into.

V.	 Other Issues in the Development of IVDs
A.	 Clinical Utility

Under the FDCA, it is clear that a 510(k) premarket notification and a PMA must propose an 
intended use. The FDCA does not expressly say, however, that the applicant must show that 
the proposed intended use has “clinical utility.” Could an IVD company submit an application 
which contains an intended use, such as the detection of a biomarker, but does not provide 
any evidence that this intended use provides information of clinical value?

According to FDA, the answer is no. While the phrase “clinical utility” is not expressly used 
in the FDCA or implementing regulations, FDA has concluded that an application cannot be 
cleared or approved if there is no showing of clinical utility.

This issue was most directly presented when a group of companies submitted a petition 
requesting the creation of a class of diagnostic termed “In Vitro Analytical Tests.”52 The basic 
concept was simple: these would be products where the applicant demonstrated that the bio-
markers of interest could be reliably identified. Simply put, the applicant needed to show that 
its product could accurately measure the biomarker, but would not have to prove the clinical 
significance of the test result. As a corollary, the applicant could promote the IVD only for 
the ability to detect the analyte, and not for the clinical value of that detection. Although FDA 
apparently never responded formally to the petition, it did indicate strong opposition to the 
proposal, in part because of its view that clinical utility needed to be demonstrated.53 

This rejection of the petition does not mean every applicant must submit data demonstrat-
ing that its assay has clinical utility. In most cases, the clinical utility will be apparent from 
the identity of the marker itself. For example, the clinical value of measuring high-density 
lipoproteins or the presence of H1N1 does not have to be established independently by the 
applicant. For other biomarkers, the clinical utility can be established through published lit-
erature; the applicant can cite the research done by others as documenting the clinical utility 
of identifying or measuring the biomarker.
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In other instances, however, neither medical practice nor the literature will establish the clini-
cal utility. Companies that are developing assays where the assay result has no established 
clinical utility should carefully consider this issue and may want to obtain OIVD feedback as 
they develop their regulatory strategy.

Demonstrating clinical utility generally should not, however, mean the applicant must prove 
that better clinical outcomes ensue. Establishing that the assay reliably generates data that 
can assist physicians is one thing, but establishing better clinical results due to the IVD can 
be vastly more difficult. Many other factors having nothing to do with test performance can 
heavily influence patient management and the clinical outcome. For example, while PSA 
assays have been sold for decades, there is still controversy regarding how the results of PSA 
tests should be used and the extent to which PSA screening actually contributes to survival. 
Large-scale, well-controlled accurate studies have still not yielded a consensus on the ap-
propriate means for managing patients with elevated PSA levels or diagnosed with prostate 
cancer. In this context, no IVD company should be expected to conduct studies proving that 
the detection of increased PSA results in lower morbidity or mortality.	

B.	 The Pre-IDE Process

Many IVD 510(k) submissions are fairly routine. When multiple 510(k)s for that assay or 
instrument have already been cleared, the expected contents of the 510(k) are fairly well 
understood, barring changed circumstances. In other instances, OIVD has issued a guidance 
document that describes in some detail what information a 510(k) should contain.54 In these 
kinds of circumstances, there would typically be little value in seeking to meet with OIVD 
prior to initiating the studies that will support the marketing application.

On the other hand, many potential 510(k) notifications and PMA applications involve some 
element of novelty, e.g., a new technology or a new intended use. In these settings, having 
a meeting with OIVD to discuss the planned submission in advance can be beneficial. This 
feedback can be obtained through the “pre-IDE” process.

The terminology is something of a misnomer, since only a handful of IDE applications are 
submitted to OIVD each year. The term “pre-IDE” is best thought of as the administrative 
nomenclature used for a meeting request, as compared to a precursor to an actual IDE.

There is no regulatory obligation whatsoever to submit a pre-IDE. Traditionally, OIVD 
has welcomed companies to submit pre-IDEs, recognizing that early discussions about the 
product can benefit both OIVD and the applicant. (Indeed, in some settings, OIVD officials 
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“strongly encourage” companies to make pre-IDE submissions.) Although pre-IDE meetings 
do have some significant limitations, they can help applicants avoid costly errors, which can 
also mean less wasted time for OIVD.

A company should submit a pre-IDE meeting request in writing at least 60 days before the 
proposed meeting dates. The submission should clearly identify the proposed issues that 
the company wishes to discuss. These issues need to be carefully and thoughtfully set out. 
Companies should define the issues precisely and not include too many. These meetings will 
be relatively brief—usually 60 or 90 minutes—and having too many issues will mean insuffi-
cient time to cover each item. Typical topics could include proposed intended use, regulatory 
pathway (which as described above can hinge on the intended use), clinical study design and 
proposed analytical validation plans. Of course, the specific topics will be highly dependent 
on individual circumstances, so contents will vary. Peripheral issues should generally be 
avoided. OIVD does have a pre-IDE template available.

OIVD will often hold pre-IDE meetings in person. Lately, there has been more of a tendency 
to hold these meetings by telephone because conference calls place lower demands on OIVD’s 
resources. While phone calls may work well for a narrow issue, they do not seem as productive 
for more far-reaching, complex discussions. Sometimes, when the issue is narrow and well-
defined, the company itself may prefer to request a telephone conference rather than a meeting. 
This can have the advantage of getting FDA feedback more rapidly and at less cost.

OIVD cannot provide guidance to these questions unless it has sufficient background infor-
mation prior to the meeting. A meeting will be of very limited utility unless OIVD has the 
opportunity to review in advance sufficient background information regarding the proposed 
application. Conversely, the company should avoid deluging OIVD with too much paper. 
An overly voluminous pre-IDE can obscure the key issues and also inadvertently raise side 
issues.

During the meeting, it is important to try to achieve resolution on the issues. Leaving a pre-
IDE meeting with a general sense that OIVD is “supportive” is not productive; the goal is to 
get concrete answers to concrete questions.

This can be easier to say than accomplish. Some issues will not be susceptible to definitive 
answers at the pre-IDE stage. For example, OIVD may say that the suitability of the de novo 
route cannot be determined until the data have been submitted. Or OIVD may give gen-
eral comments on a protocol outline, but without concurring in all aspects of the protocol. 
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Consensus can be elusive. It is important to document the areas of agreement through written 
minutes provided to OIVD. Typically, OIVD will review and comment upon the draft minutes 
supplied by the company.

Even concurrence is not necessarily binding. OIVD’s statements at pre-IDEs do not have 
legal force or effect.55 Although OIVD does not seem to lightly reverse its concurrence in the 
plans submitted through the pre-IDE process, concurrence at a meeting does not ensure OIVD 
will take the same position once the application is submitted. Companies should be alert for 
signs that a change in policy occurred after the pre-IDE, e.g., the issuance of a relevant draft 
guidance that may be at odds with the discussion, rather than assuming that the agreement is 
written in stone.

While positive comments by OIVD cannot always be relied upon, objections are less likely to 
subside. Put into diagnostic terms, the negative predictive value of a pre-IDE meeting is great-
er than its positive predictive value. If OIVD is skeptical about some aspect of the study, a 
company would be ill-advised to brush off those concerns and assume that they will dissipate 
with time. The concerns may be expressed not just as objections (“we don’t agree with your 
statistical plan”), but also as reservations (“it’s not clear that your statistical plan is appropri-
ate” or “why haven’t you considered X”). Substantive negative comments and questions must 
be carefully weighed and addressed.

The pre-IDE process certainly does not guarantee a successful application. There are many 
potential pitfalls along the way. Even if the study goes according to the plan described to 
OIVD and the data meet expectations, it is still possible that FDA will not clear or approve 
the application. Nevertheless, the pre-IDE process is one of the tools available for improving 
the odds of regulatory success when a company is contemplating a marketing submission for 
a novel product.

C.	 Intended Use

As noted above, the concept of “intended use” plays a key role in the regulatory process for 
IVDs. For example, it can determine whether a product is actively regulated or is essentially 
unregulated. Some instruments may be sold as general laboratory products, and hence virtu-
ally unregulated by FDA.56 The same instrument faces active regulation as a device if the 
manufacturer claims it can be used diagnostically.57 Intended use can also determine whether 
an IVD requires a 510(k) or a PMA.58 Even within the 510(k) category, the level of data 
needed to support the application can vary as a function of the specific intended use.
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A recent illustration of how subtle differences in wording can have a major regulatory impact 
comes from FDA’s handling of two different ovarian cancer test applications. In one case, 
the product was intended for use by physicians who had identified a mass which was going 
to be surgically removed, and the results of the test would, if positive, suggest that the sur-
gery should be performed by an oncological surgeon. Because the test results could lead to a 
referral from the generalist who would otherwise do the surgery to a specialist,59 the test was 
perceived as being lower risk and the product was cleared through the de novo classification 
process.60 A second ovarian cancer test sought clearance for an intended use in which it could 
lead oncological surgeons to refer the patient to the general surgeon. This 510(k) was sent by 
FDA to an advisory panel for review. 

The panel members viewed this as a higher risk intended use, because it could result in some 
patients being referred from the specialist to the generalist.61 Thus, even though the sponsor 
submitted data indicating good performance, this product was viewed by OIVD as being rela-
tively high risk. Hence, two ovarian cancer tests intended for similar kinds of adjunctive use 
in women with known masses who were already going to have surgery were evaluated very 
differently because one was intended as an aid in referring from the generalist to the special-
ist, and the other from the specialist to the generalist. 

More generally, a test with an intended use claim of “ruling in” a disease will be reviewed dif-
ferently than “ruling out.” The analyte, test method, disease and patient population may be the 
same, but the data requirements will still differ—and perhaps even the regulatory pathway—
between these similar intended uses. Seemingly minor word choices can have a major impact 
on multiple aspects of the regulatory process.

Furthermore, the data that are generated in a clinical study must match up with the intended 
use population. Sometimes, for example, companies will have generated data from a different 
population than the one covered by the proposed intended use. Studying a group of samples 
from individuals known to have cancer may not be sufficient to support a screening claim, 
since the characteristics of individuals with known cancer, e.g., late stage cancer, may be dif-
ferent from the early stage cancers that would be encountered in a general population screen-
ing claim. An infectious disease IVD that is studied solely in a high prevalence population 
may not yield appropriate data for an assay intended to be used to screen a low-risk, general 
population.

Similarly, the text of the 510(k) or PMA submission should be consistent with the intended 
use. If the proposed intended use relates to confirming that a patient does not have a disease, 
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i.e., the assay has a high negative predictive value, then the application should not emphasize 
the importance of being able to detect the disease. 

D.	 Intended Setting for IVDs 

The clinical intended use, e.g., quantifying blood glucose, is a paramount concern during the 
regulatory review process, but not the only one. IVDs can be intended to be used in different 
settings and by individuals with different levels of skill. This aspect of intended user can also 
play a significant role in the regulatory process.

Many IVDs are tests ordered by physicians and are intended for use by laboratories. In that 
setting, a healthcare professional will integrate the results with other clinical information, and 
the assay will be performed by trained individuals. Some IVDs, though, are intended for over-
the-counter (OTC) use. Examples include glucose, cholesterol and pregnancy tests.

Obtaining 510(k) clearance for OTC use requires careful planning. A company that has 
510(k) clearance for a prescription IVD will need to submit a new 510(k) to market the 
product for OTC use.62 The company will need to provide data demonstrating that the IVD is 
appropriate for use by consumers, without any assistance by a healthcare professional.

One key aspect is whether consumers can operate the product itself. This requires that the 
product be simple to use. The applicant will also need to show that consumers can interpret 
the test results without help from anyone else.63

A different setting-related claim is for point-of-care (POC) use. Here, the test is used by 
individuals in a medical facility outside the laboratory, albeit not by consumers.64 Because the 
users are not limited to trained laboratorians, the applicant will need to establish that the test 
can be performed by individuals in a nonlaboratory setting. Establishing this level of perfor-
mance requires clinical studies with actual untrained users. 

Obtaining clearance for POC may not be commercially sufficient because POC tests are 
intended to be used outside laboratories that handle complex tests, such as physician office 
laboratories (POLs). Under the Clinical Laboratory Improvement Amendments (CLIA), 
these tests need to have “waived” status to be used in these POLs. Obtaining a CLIA waiver 
requires a separate application to FDA, submitted after 510(k) clearance is obtained for the 
IVD, that includes data from studies with the intended group of users of the IVD. Because 
of differences in legal standards, obtaining “waived” status for the IVD under CLIA can be 
harder than obtaining POC clearance through the 510(k) process.
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VI.	 Post-approval Issues
A.	 Marketing

As discussed above, the intended use for an IVD can dictate both the type of premarket appli-
cation or notification that must be submitted and the amount/type of data that must be devel-
oped. Intended use also controls the marketing claims that may be made by an IVD manufac-
turer for its product. An IVD company must promote its product in a manner consistent with 
the cleared or approved intended use. Once the clearance or approval is obtained, the essential 
parameters of the marketing claims are set. They cannot be revised until FDA either clears a 
new 510(k) or approves a PMA supplement. Given how long this may take, it is critical that 
sales and marketing personnel provide some input on the proposed intended use, particularly 
for more novel assays. The failure to integrate commercial and regulatory objectives can 
result in a clearance or approval that has little commercial appeal.65 Conversely, trying to ac-
commodate an overly broad and aggressive intended use because it will have more commer-
cial appeal can result in the failure to obtain any clearance or approval at all.

The difference between intended use and indications for use is not always clear. Sometimes, 
the two terms are used almost interchangeably. The terms are, in fact, different although they 
do overlap. Intended use is defined as “the objective intent of the persons legally responsible 
for the labeling of devices. The intent is determined by such persons’ expressions or may be 
shown by the circumstances surrounding the distribution of the article.”66 In contrast, indica-
tions for use delineate the conditions or diseases being tested; prescription or OTC status; 
the part of the body being tested (e.g., arm or finger); frequency of use; and the patient 
population.67

Another parameter is the type of specimen to be tested. IVDs can be used in a wide variety of 
biological matrices, such as blood, urine, saliva, hair and fecal matter. There can be even finer 
subdivisions—blood tests can analyze serum, plasma and/or whole blood. The product appli-
cation and the label will need to specify which biological materials are intended to be tested.

B.	 Manufacturing

IVDs are subject to the Quality System Regulation68 that applies to other devices. The ba-
sic objective is the same: establish requirements that maximize the likelihood an IVD will 
be manufactured in a manner that results in its performing in a reliable, safe and effective 
manner.

The QSRs are, on their face, no different for IVDs than for any other type of device. Nothing 
in the regulation distinguishes IVDs from other devices. Thus, when seeking guidance, IVD 
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companies can draw upon information applicable to devices generally to better understand in-
terpretations of the QSRs. For insights that may be even more directly pertinent to a particular 
product, companies should keep abreast of warning letters issued to IVD manufacturers. For 
example, a warning letter issued in 2009 cited an IVD manufacturer for its alleged failures 
to follow QSRs, including failure to maintain complete procedures for accepting or rejecting 
devices, not adequately controlling products that fail to confirm to specifications, the absence 
of “completely defined procedures for implementing corrective and preventive actions,” and 
not identifying “acceptance criteria for design outputs.”69

Most IVDs need to be manufactured in compliance with all the elements of the QSR. There 
are, however, some low-risk Class I IVDs that are required to meet only two elements of 
QSRs: recordkeeping and complaints.70 IVDs that are subject to this lighter level of regulation 
include endotoxin assays.

There is a major institutional distinction between enforcement of QSRs for IVDs and for 
other devices. OIVD has a Division of Patient Safety and Product Quality which is located 
within OIVD. Both the Director of Patient Safety and Product Quality and the Director of the 
review divisions report to the Director of OIVD. One of the goals in creating this structure 
was to have closer integration between the review and enforcement functions. This, in fact, 
has been the case. IVD companies will often find that both review and compliance officials 
are concurrently involved in an enforcement matter.

QSR compliance is not required in order to obtain 510(k) clearance. An IVD may be found 
substantially equivalent even though it is not manufactured in conformance with the QSRs.71 
Of course, the IVD must be manufactured in accordance with QSRs when it is introduced into 
commerce. An IVD in commercial distribution is adulterated if it does not meet QSRs.72

QSR conformance must be demonstrated in order to obtain PMA approval. This will gen-
erally necessitate a pre-approval QSR inspection by FDA. According to FDA’s policy, the 
inspection should occur within 90 days of filing of the PMA.73 A company whose PMA is 
otherwise approvable but does not meet QSRs will receive a letter stating that the PMA will 
be approved once the QSR issues are resolved.

C.	 Labeling 

In general, FDA’s device regulations established very few labeling requirements. IVDs are 
the one type of product which does have detailed labeling requirements.74 For example, 
IVD labeling must provide information regarding the conditions of storage, instructions for 
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use, expected values of the test, the details of calibration, known interfering substances and 
test procedures. These requirements can lead to the generating of a lengthy and complex 
“Instructions for Use” document that accompanies many IVDs.

During the 510(k) and PMA review processes, OIVD will review proposed product labeling. 
It is therefore important that the application contain the requisite information. Moreover, the 
failure of a marketed IVD to comply with the labeling regulations can result in the misbrand-
ing of the product.
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	 risk was low. It’s that choice that I’m worried about. 

FDA Immunology Devices Panel Meeting Transcript at 108-9 (Dec. 3, 2008). 
62.	 While perhaps theoretically possible, few, if any, Class III IVDs would be suitable for 

OTC status due to the riskiness of the product that presumably caused it to be placed into 
Class III in the first place.

63.	 Assessing the Safety and Effectiveness of Home-Use In Vitro Diagnostic Devices (IVDs): 
Draft Points to Consider Regarding Labeling and Premarket Submissions (October 
1988) available at http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/
GuidanceDocuments/ucm094277.htm.

64.	 POC tests can offer significant health benefits by providing much more rapid information 
to the clinicians. At the same time, POC tests may not perform quite as accurately as 
IVDs run in a laboratory. In evaluating this trade-off, it is important to assess the clinical 
value of faster, albeit perhaps somewhat less accurate, information. See Steven D. 
Levitt & Stephen J. Dubner, SuperFreakonomics 69-74 (2009) (discussing the 
critical need for timely information in emergency medicine).
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65.	 Integrating the intended use with reimbursement coverage can also be an important 
objective, but one that is outside the scope of this chapter.

66.	 21 C.F.R. § 801.4.
67.	 Id. § 814.20(b)(3)(i). See also, FDA Guidance Document, Deciding When to Submit a 

510(k) for a Change to an Existing Device at 24 (Jan. 10, 1997) (defining “intended use” 
and “indications for use”) available at http://www.fda.gov/downloads/MedicalDevices/
DeviceRegulationandGuidance/GuidanceDocuments/ucm080243.pdf.

68.	 21 C.F.R. Part 820.
69.	 Warning Letter to Abbott Laboratories (Aug. 12, 2009).
70.	 Id. §§ 820.180 and 820.198. In addition, most Class I devices are exempt from the design 

control requirement.
71.	 21 U.S.C. § 360c(i)(1)(D) (FDA “shall only request information that is necessary to 

making substantial equivalence determinations”). 
72.	 Id. § 351(h). 
73.	 The Review and Inspection of Premarket Approval Applications Under the Bioresearch 

Monitoring Program at 8 (Jan. 8, 2008) available at http://www.fda.gov/downloads/
MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm071567.pdf.

74.	 21 C.F.R. § 809.10.


