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I. Workings of the Food and Drug Administration

1.   The FDA is the administrative agency that is responsible for administering the Food, Drug and Cosmetic Act and amendments (21 USC §301 et seq.) and the related portions of the Code of Federal Regulations (21 CFR §1 et seq.).  These laws and regulations apply to all drugs that enter interstate commerce in the United States.

2. My work at FDA required daily application of the laws and regulations that FDA is charged with administering.  My current consulting work also engages those laws and regulations.

3. At all times to be discussed,
 FDA was divided into Centers, including the Center for Food Safety and Applied Nutrition, the Center for Veterinary Medicine, the Center for Devices and Radiological Health, the Center for Biologics Evaluation and Research (“CBER”), and the Center for Drug Evaluation and Research (“CDER”).  CDER was administratively divided into Office of Drug Evaluation I (“ODE I”), Office of Drug Evaluation II (“ODE II”), and so on.  Finally, each Office was administratively divided into Divisions, with each Division responsible for drugs in one or more specified clinical areas.

4. The scheme by which drugs and clinical areas have been divided among Divisions has always been in flux, and to a certain extent the assignments reflect historical accident.  For example, many drugs are administered to keep blood vessels open, thereby avoiding heart attacks, strokes, and other adverse events.  During the 1990s, some of these drugs were regulated within CDER by the Division of Cardio-Renal Drug Products (ODE I), some by the Division of Metabolic and Endocrine Products (ODE I), some by the Division of Gastrointestinal and Coagulation Drug Products (ODE III), and some by a Division in CBER.

5. The FDA-regulated process through which drugs are developed, brought to market, and then marketed is usually spread out over many years.  Over the years, there is typically extensive communication between the manufacturer and FDA, through meetings, telephone communications, email messages, letters, and reports.  Most of the submissions are electronic now.  When they were all on paper, a typical application file consisted of a few hundred printed volumes, each of a few hundred pages of text.

6. Would-be manufacturers may request meetings with FDA at any time, even before a specific drug has been selected for development.  Often, however, contact between the manufacturer and FDA begins just before the manufacturer intends to administer the new drug to humans for the first time in the U.S.  Contact at this time is necessary, if trials are to be performed in the U.S., because every drug’s first experimental human use in the U.S must be affirmatively permitted by FDA.

7. To justify this first human use, the manufacturer submits an Investigational New Drug application (an “IND”).  The IND describes 

(a) the manufacturing process used to produce the drug, and the tests used to show that what is produced is what was intended;

(b) the results of laboratory tests in which the drug was applied to isolated cells and tissues, showing its biological properties; and

(c) the results of tests in which the drug was administered to rats, mice, dogs, or other animals, generally including doses much higher (adjusted for body size) than the anticipated human doses, suggesting what sort of toxicity might be expected — at least at very high doses — in humans.

Some studies in these categories are not submitted with the original IND, but are added later.  Late-arriving data typically include the results of studies that are intrinsically lengthy (e.g., studies performed to determine the drug’s shelf life, or animal studies that entail lifelong administration) and, often, the results of studies undertaken to clarify earlier results.

8. INDs are assigned to Divisions by a central, precedent-guided administrative authority.  

9. Within or attached to each CDER Division is a staff of chemists, physicians, pharmacologists, statisticians, and other specialists.  The Division Director, Deputy Division Director, and medical reviewers are always physicians.

10. When an IND is submitted, it is parceled out to the specialist groups, who must agree that the manufacturing processes are adequately well defined and controlled, and that the proposed human exposure does not seem to entail undue risk.  For example, the initial human exposure may be limited to one hundredth or one thousandth of the lowest dose (adjusted for body size) that caused any toxic effect in animals.

11. After the first U.S human exposure is permitted by FDA, the manufacturer is free to perform the proposed study and, informing FDA but not necessarily waiting for explicit permission, to proceed to other studies at, usually, higher doses given over longer periods.  

12. Here and throughout, study-by-study permission must be obtained from community-based Institutional Review Boards (“IRBs”).  The IRBs are completely independent of FDA.

13. Throughout development of the drug, and even after approval, the manufacturer is required to keep the FDA apprised of adverse events XE "AE reports"  of which the manufacturer becomes aware.  Depending upon their severity and unexpectedness, events are required to be reported to FDA within 48 hours, within 15 days, or only as part of periodic reporting.  At any time, FDA may rule on safety grounds that studies must be suspended (a “clinical hold”).

14. Human studies of a drug are spoken of as falling into three or four “phases.”  Some of the borders among the phases are not well defined, and the separation into phases is sometimes — for example, in the development of drugs for rare diseases —almost unrecognizable.  Nevertheless, the phase nomenclature provides a useful shorthand.

(a) Phase 1 trials are performed to obtain the most elementary data about the drug’s effect on humans, including how much of the drug is absorbed, how the absorbed drug is distributed in the body, how it is metabolized and excreted, what effects it has on common laboratory tests, and, most importantly, what adverse effects can be found in small groups of subjects.  In the earliest Phase 1 trials, single doses of the drug, often much smaller doses than those expected to be useful, are administered carefully.  Later, the subjects receive multiple doses, gradually escalating to (and often beyond) the expected therapeutic range.  The subjects in Phase 1 trials are sometimes patients who suffer from the disease of interest, but more often they are healthy young adults.  A typical Phase 1 trial requires no more than a few dozen patients.

(b) Phase 2 trials are performed to obtain data that suggest therapeutic value for the disease of interest.  The subjects are patients who actually suffer from the disease, albeit often selected to be at the healthy, uncomplicated end of the spectrum of such patients.  The patients in a typical Phase 2 trial are randomized to receive one of several different doses of the new drug, a placebo, or a standard treatment.  Different Phase 2 trials of the same drug may draw on slightly different patient populations, in an attempt to find the subgroup in which the drug appears to be most promising.  Phase 2 trials are bigger than Phase 1 trials, but sometimes not by much.  They are not intended to provide definitive evidence of the drug’s safety or efficacy. Safety information continues to be collected, adding to the safety information amassed in Phase 1.

The primary measurement made in a Phase 2 trial may be the measurement of ultimate interest (say, the incidence of end-stage renal disease in a population of diabetics, or mortality in patients with cancer), but more often it will be a measurement (say, the incidence of doubling of serum creatinine, or the change in tumor size) that is more likely to distinguish the drug from placebo in a short, small trial.  These more accessible measurements (“surrogate endpoints”) sometimes turn out not to correlate with the measurements of ultimate interest when these are finally studied in a later trial. 

(c) Phase 3 trials are performed to provide more definitive evidence of efficacy and acceptable safety.  The subjects are again patients who actually suffer from the disease.  In designing the Phase 3 trials, the manufacturer draws upon the Phase 1 and (especially) Phase 2 trials to make its best estimates as to 

i) what dose(s) will be effective; 

ii) what patients should be included & excluded; 

iii) what safety monitoring is appropriate;

iv) the exact primary hypothesis (the “primary endpoint”) to be tested (for example, “The new drug reduces the incidence of stroke, defined as such-and-such, during treatment for a year,” or “The new drug reduces blood pressure, measured in such-and-such a way, at the end of treatment for 8 weeks”).  Even in the Phase 3 trials, the endpoint may be a surrogate (like reduction of blood pressure), if direct study of the result of underlying interest (say, the incidence of stroke in patients with hypertension, or mortality in patients undergoing low-risk surgery) would involve tens of thousands, or even hundreds of thousands, of patient-years; 

v) what comparator treatment (often a placebo, but sometimes an alternative drug) will be used in the trial; and

vi) the necessary size of the trial, in view of the effect sizes seen in the Phase 2 trials, the expected natural variation among patients, and the desired level of confidence that an observed result could not have been the result of chance.

Large drug effects may be persuasively demonstrated in small numbers of patients, but many valuable drug effects are small, requiring larger trials.  Small as the desired drug effects may be (see paragraph 19(a) below for an example), they are almost always larger, or greater in incidence, than the undesired side-effects.  As a result, it is rarely feasible or required to obtain precise estimates of the incidence of the various adverse effects of treatment.

(d) Trials done after a drug is approved for marketing are usually referred to as Phase 4 trials.  These may be of any size, and they are done for a variety of purposes. 

15. Each trial uses its patients as a sample from the population of patients to whom the drug might later be prescribed.  If the results of a trial are to be useful they must be precise, generalizable, and unbiased.  
(a)  Most drug effects are small.  For example, a regimen of alteplase is thought to provide an important survival benefit in the treatment of myocardial infarction compared to certain regimens of streptokinase, but the difference (6.3% mortality vs. 7.2‑7.4%), would have been unconvincing in a trial of only a few hundred or even a few thousand patients.  The precise alteplase/streptokinase estimate here cited comes from a trial
 that studied 41 021 patients.  Precision can be straightforwardly increased by increasing the size of a trial, or by performing multiple similar trials and combining the results in a meta-analysis, but small drug effects may require trial sizes that are impracticable.  

(b) To the extent that the patient population studied is different from the patients later likely to receive the drug studied, then the trial’s results will be said to be non-generalizable.  Concern over generalizability might arise, for example, if a drug intended for use in systemic lupus erythematosus (a disease that is more common in women) were studied only in male patients.  Often generalizability can be achieved piecemeal; in the hypothetical case of the lupus treatment, a separate, complementary trial might study the same drug in women.

(c) When results are said to be biased, there is usually no implication that the investigators were personally prejudiced or actively subverting the trial.  More often, results are said to be biased when they might have arisen from patient selection, or from patient characteristics (“confounding factors”) other than the treatment being studied.  Bias is a more serious problem than imprecision or non-generalizability, because repetition of a biased trial only makes the same errors louder.

16.   Human studies of drugs are observational or randomized.  The difference is fundamental.

(a) In an observational study XE "observational study" , data are collected on patients who, for one reason or another, were or were not exposed to the drug of interest.  For example, one might look at administrative records of patients with pneumonia, to see if patients seemed to derive any survival benefit from ICU treatment.  Patients admitted to ICUs are, of course, sicker than others.  Unless the administrative records somehow captured all of the characteristics that led physicians to admit their patients to ICUs, such a study would probably provide the biased, incorrect result that admission to ICU was harmful.  Bias is difficult to avoid in observational studies.

(b) In a randomized study XE "randomized study" , every patient from a specific population (say, all patients who receive the diagnosis of heart failure in any of the study’s participating clinics) is randomly assigned to receive the treatment of interest or an alternative treatment (possibly just a placebo).  In this sort of trial, the characteristics of the patients receiving the new treatment — weight, smoking behavior, insurance status, age, and other characteristics never identified or recorded — will, on average, be nearly identical to the characteristics of the patients not receiving the new treatment.  An observed difference in outcome may be just the result of chance, but the bigger and better-conducted the study, the less likely that an observed difference in outcome is attributable to any difference between the groups other than the fact that patients in one group received the new treatment and patients in the other group did not.

17. There are many examples of situations in which large, well-executed observational studies have suggested conclusions that later turned out — because of bias — to be false.  The stories of these studies are often cited in accounting for FDA policy.  For example,

(a) Many well-executed observational studies have concluded that people whose diets include large quantities of Vitamins C and E tend to live longer and have less cancer.  Two or three large randomized trials have shown that the use of supplemental Vitamin C or Vitamin E — at least in the doses studied — had no beneficial effect whatsoever, and indeed there were suggestions in two trials that dietary supplementation with Vitamin E might be associated with a small increase in the incidence of lung cancer.  Evidently, the observational data were biased, and statistical adjustment had not fully captured the differences between the high-vitamin and low-vitamin populations.

(b) There is a heterogeneous group of drugs known as calcium-channel blockers (“CCBs”), used for the treatment of hypertension and various kinds of angina.  In the mid-1990s, a few widely-publicized observational studies seemed to show that CCBs were associated with increased risks of heart attacks and death.  Data from comprehensive databases of randomized trials showed that the best overall estimate was that CCBs reduced the risks of heart attacks and death by about 10%.

18. Some observational studies are based on administrative data XE "administrative data"  rather than medical records.  These studies typically draw upon the databases collected for billing purposes by state Medicaid authorities, hospital groups, or HMOs like Kaiser-Permanente.  Observational studies that rely on administrative data have all of the bias problems of other observational studies.  In addition, 

(a) Usually, the only diagnoses to be found in administrative records are the diagnoses listed at the time of hospital discharge.  Any of these listed diagnoses (say, diabetes, myocardial infarction, or end-stage renal disease) might be a chronic condition or historical item, unrelated to the hospitalization; a new illness that precipitated the hospitalization; or a new condition that arose during the hospitalization.  There is often no way to choose among these possibilities.

(b) Because the records are created for billing purposes, there is a widely-acknowledged tendency to overdiagnosis conditions that are related to increased reimbursement.  On the other hand, relatively minor diagnoses of prognostic importance but of little interest to billing authorities (e.g., hypertension) may be recorded in patients who are generally well, but omitted from the records, even if applicable to the patient, in patients with more severe problems.

(c) Laboratory test orders are captured, because they correspond to billable charges, but laboratory results, and the reasons that tests were ordered, are generally not available.

19. Randomized studies may not be possible for the evaluation of some health-related human experience (chronic use of alcohol, tobacco, and other recreational drugs; driving behavior; presence of firearms in the home; etc.).   On the other hand, randomized studies are almost always possible when evaluating therapeutic drugs.  During the time I worked at FDA I was not aware of any drug being approved on the basis of non-randomized trials.  Observational studies were sometimes used to obtain safety data, but only when FDA had confidence that the adverse effects of interest were not affected by confounding factors.

20. Before embarking on the large, complex Phase 3 trials, most manufacturers choose to meet with FDA to discuss their plans.  If the proposed Phase 3 trials seem to pose undue risks to human subjects (see paragraph 17 above), FDA can forbid the manufacturer to proceed, but this happens only rarely.  Most often, FDA uses the occasion of such meetings to provide a variety of non-binding advice as to size, duration and endpoints; what hypothetical trial results would be accepted as proof of efficacy; what hypothetical results would raise worrisome safety questions; and so on.  

21. Because the results of trials are often equivocal in ways not anticipated, FDA’s agreement as to the design of the Phase 3 trials is not a guarantee that successful conclusion of the trials will be sufficient for approval of the drug.

22. After completion of the Phase 3 trials but before formally applying for marketing approval, most manufacturers meet with FDA (in a “pre-NDA meeting”) to clarify what will be expected from them.  

(a) Such meetings are mostly concerned with logistics:  How much of the application will be submitted in computer-readable form?  What software may the manufacturer assume to be available at FDA?  What portions of the computer-readable submission should be duplicated in hard copy?  What system linking tables to programs will allow FDA reviewers to understand and replicate the manufacturer’s statistical calculations?

(b) The desired level of documentation is also discussed.  The manufacturer may be aware of various trials that were small, uncontrolled, non-randomized, unblinded, or otherwise of little probative value.  How much documentation of such trials will be necessary?  For example, FDA might agree with the manufacturer that all trials should be tabulated within the application, but that one-sentence descriptions might be all the information necessary for some trials, so long as FDA always had the option to request elaboration.

(c) What special analyses should be done in addition to those required by the several trials’ protocols?

(d) Will FDA begin review of portions of the application if they are submitted as supplements to the IND before the application is actually filed?  Conversely, will FDA accept delayed submission of specified portions of the application, or will review not be initiated until the application is complete?  

23. Guided (usually) by the outcome of the pre-NDA meeting, the manufacturer bundles together

(a) complete reports
 of all of the trials,

(b) a meta-analysis of the efficacy results (the “Integrated Summary of Efficacy” or “ISE”),

(c)  a meta-analysis of the adverse events observed (the “Integrated Summary of Safety” or “ISS”),

(d) proposed labeling language, 

(e) an application fee, and 

(f) various other material.  

The resulting package is submitted to FDA as a New Drug Application (“NDA”).

24. The volumes of the NDA are parceled out to reviewers in the various disciplines, and a primary review is written by a junior member in each group.  As an order-of-magnitude estimate, there will be as many pages of primary reviews as there were 500‑page volumes in the application.  The medical reviewer, for example, will typically review one or two hundred volumes and produce a 100- to 200-page review.  There will also be primary reviews by a chemist, an animal toxicologist, a clinical pharmacologist, and sometimes others.  

25. A statistician is always a critical member of the review team, usually as the author of an independent review, but sometimes collaborating with the medical reviewer to produce a joint review.  The statistician is important because when large quantities of data are collected, the simple play of chance guarantees that some of the results would, taken in isolation, falsely appear to be meaningful.  The statistician spends some time just checking the manufacturer’s arithmetic, but most of his or her time is spent in applying other statistical methods.  The goal is to distill from the application only the conclusions that are most certain not to be chance findings, usually because they meet some criteria of statistical significance.  

26. The reviews other than the medical review are discussed with the discipline-specific supervisors, and finally those supervisors approve them.

27. The various primary reviews are usually summarized together into a few dozen pages of secondary review, written by a supervisory medical office or the Deputy Division Director.

28. In parallel with the review process, one or more of the sites at which the Phase 3 trials were conducted will be visited by FDA auditors to verify that the patients described in the trial reports really existed, and that the site’s clinical records are consistent with the data reported to FDA.

29. Also around this time, the application may be publicly discussed at a meeting of a discipline-specific Advisory Committee of a dozen or so outsiders, usually prominent academicians and clinicians.  All NDAs are now brought to Advisory Committees, but at the times here discussed, presentation to an Advisory Committee was optional.  FDA usually, but not always, accepts the Advisory Committee’s advice.

30. Drawing on the secondary review and, often, upon the considerations raised by the Advisory Committee, the Division Director or Deputy Division Director writes a few pages of tertiary review, culminating with the Division’s recommendation regarding approval for marketing, and, unless non-approval is recommended, proposing language to be used in the drug’s labeling.

31. The Division’s recommendation is passed up to the Office level.  It may be countersigned there without comment, but the Office Director may choose to write a brief quaternary review, summarizing the issues as he or she sees them.  After the decision at the office level, an action letter indicating the decision is sent to the manufacturer.

32. At the times here discussed, three types of action letters were possible:

(a)  An Approved Letter would indicate that the manufacturer could proceed immediately to marketing, using the labeling it had proposed.  Approved Letters would often refer to Phase 4 trials that manufacturers, in discussion with FDA, had promised to perform.

(b) An Approvable Letter would reassure the manufacturer that the application was generally satisfactory, but it would list some gaps that remained to be filled.  For example, Approvable Letters were used when FDA chemists had found the manufacturer’s process description to be incomplete, but had no serious doubt that a complete description could be generated.  The most frequent use of Approvable Letters was in connection with labeling, where the manufacturer’s proposed language was different from FDA’s.  An Approvable Letter was typically followed by a few days or weeks of meetings and other discussion, leading to an Approved Letter.

(c) A Non-Approved Letter would indicate that the application was unsatisfactory, and that FDA saw no simple means of repairing it.  

33. Under the regulations, FDA must, around the time a drug is approved, publish a Summary Basis of Approval (an “SBA”), describing the drug.  SBAs were expected to be much more detailed than the approved labeling, but possibly shorter than the FDA reviews.  For the past several years, the FDA has published the reviews of approved drugs, and it has considered this publication to constitute compliance with the SBA requirement.  During some of the period discussed here, FDA believed that the SBA needed to be a separate document.  Rather than assign FDA staff to write an SBA, the Agency would allow it to be written by the affected manufacturer, subject to FDA editing and approval.

34. After a drug has been approved for a specific use, the results of Phase 4 studies and other reasons for possible label changes are reported to FDA in Supplements to the NDA.  These are reviewed by FDA following approximately the same procedures as those used with the original NDA.

35. After a drug has been approved, changes to its manufacturing methods or labeling must generally be requested in a Supplement and approved by FDA.  Certain changes may be made under an exception (the “Changes Being Effected (CBE)” clause, 21 CFR §314.70(c)), but the process of composing, error-checking, printing, and distributing labels turns out to be so much more time-consuming than the process of obtaining FDA response to well-defined issues that — at least in my experience — the only labeling changes made unilaterally by manufacturers before discussion with FDA have been correction of typographical errors.  When any such changes are made, the manufacturer is obligated to advise FDA with a CBE Supplement, and the changes may be approved or non-approved by FDA.  To handle new information that requires more time-consuming review, the CBE mechanism would be inappropriate, and is not used.

36. FDA regulations apply to all communications that manufacturers may direct to physicians, pharmacists, and the public.  In particular, FDA’s Division of Drug Marketing and Communication (“DDMAC XE "DDMAC" ”) monitors advertising and other communications, trying to make sure that these other communications are consistent with the package insert.  

Deciding whether advertising is consistent with the package insert is sometimes straightforward, but sometimes subjective.  Medical advertising is built around explicit claims, but these are often embedded in puffery (“a new day for patients with rheumatoid arthritis!”) that may or may not be thought to have adjudicable content.   

DDMAC has a variety of enforcement tools at its disposal.  In serious cases,
 DDMAC can issue a formal Warning Letter that may require the manufacturer to publish corrective advertising; extreme cases may even be referred to the Justice Department for prosecution.  In cases that do not rise to the level of “regulatory significance,” DDMAC responds to advertising deemed inappropriate with an “Untitled Letter” stating DDMAC’s objections to the advertising in question.

The DDMAC staff are generally nonscientists, so many advertising disputes arise from inadequate scientific understanding.  The CDER reviewing Division is often consulted to help resolve these misunderstandings.

Under the regulations, DDMAC may object to advertising only if it is “false or misleading,” so this phrase is used to describe any claim that is deemed unacceptable.  For example,

(a) Advertising may not refer to claims not yet approved by FDA.  DDMAC would describe a true-but-not-verified-by-FDA claim as “false and misleading.”

(b) DDMAC does not allow advertisements to state that a claim is approved by FDA.  After a claim has been approved by FDA, the drug may be said to be “available for . . .,” but the statement “approved by FDA for . . .” would, although true, be described by DDMAC as “false and misleading.”

37. While a drug is on the market, patients and health-care providers are encouraged to report adverse events that might be related to the drug to the FDA.  Reporting forms are supplied with the Physicians’ Desk Reference, and there is an alternative reporting scheme based on the Web.  When adverse-event reports are made directly to the manufacturer, the manufacturer is required to pass the reports on to FDA, and to summarize them in periodic reports.

As acknowledged by FDA,
 the utility of these reports varies.  

(a) Some adverse events (for example, hypersensitivity reactions) are unambiguously drug-related, and spontaneous reports provide a lower bound as to the rate of their occurrence;

(b) some adverse events may be hard to explain except as drug effects, but the specific drug (of many taken by the patient, perhaps only some of which are known) may be difficult to identify;

(c) some adverse events may appear only months (phocomelia/thalidomide) or even decades (mesothelioma/asbestos; clear-cell adenocarcinoma of the vagina/diethylstilbestrol) after exposure, so the association with a specific exposure may require elaborate medical sleuthing; and 

(d) some adverse events may be interpretable in some populations, but not in others.  For example, some events (Parkinson’s disease, myocardial infarction, renal decline, and sudden death) are rare in young people, so even one or two events in young adults might raise strong suspicion of a drug-related problem.  In an uncontrolled elderly population, even careful epidemiological comparisons might be insufficient to show that the reported events were occurring at greater than the expected rates.  

� Roughly 1990-2006.


� Topol E, Califf R, Van de Werf F, et al., “An international trial comparing four thrombolytic strategies for acute myocardial infarction,” New England Journal of Medicine 329: 673–682 (1993).


� For example, the comment in the ACE-inhibitor labels that “black patients receiving ACE-inhibitor monotherapy have been reported to have a higher incidence of [ACE-inhibitor-related] angioedema compared to non-blacks” is based on a observational study of administrative data obtained from the Tennessee Medicaid program (Brown NJ et al., “Black Americans have an increased rate of angiotensin-converting-enzyme-inhibitor-associated angioedema,” Clinical Pharmacology and Therapeutics 60:8–13 (1996)).  These data made their way into labeling only because confounding factors were easily excluded: Angioedema not related to ACE-inhibitor exposure is either easily attributable to allergens or, in its hereditary form, extremely rare.


� A typical trial might be described in a few pages in a peer-reviewed journal, but the same trial might be described to FDA with hundreds or thousands of pages of detail.  FDA reviewers often recognize that published trial descriptions are drastically simplified, sometimes misleadingly.  FDA reviewers do a better job than medical journals because they have more information to work with, more time to work with it, and more subspecialists involved in decision-making.


� Except in some special cases not relevant here, FDA had no authority to issue conditional approvals — an NDA contained sufficient information to justify approval or it did not.  When an Approved Letter referred to a Phase 4 trial that FDA had asked the sponsor to perform, the letter’s wording was “It is our understanding that you have agreed to carry out [such-and-such trials].” 


� From http://www.fda.gov/downloads/ICECI/ComplianceManuals/RegulatoryProceduresManual/UCM074330.pdf  (accessed 30 October 2009): “. . . Warning Letters are issued only for . . . those violations that may lead to enforcement action if not promptly and adequately corrected.”


� From � HYPERLINK "http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/default.htm" ��http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/default.htm� (accessed 23 October 2009):


First, there is no certainty that the reported event was actually due to the product.  FDA does not require that a causal relationship between a product and event be proven, and reports do not always contain enough detail to properly evaluate an event.  Further, FDA does not receive all adverse event reports that occur with a product.  Many factors can influence whether or not an event will be reported, such as the time a product has been marketed and publicity about an event.  Therefore, AERS cannot be used to calculate the incidence of an adverse event in the U.S. population.






