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 The slides will progress s at their own pace. 
 Do not attempt to speed up the video. 
 The Post Test will only unlock after the entire video has 

been viewed.       
 The video can be paused and resumed later. 

 

IMPORTANT INFORMATION 
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After you finish the program, you will be able to: 
 List characteristics of Phase 1, Phase 2, Phase 3 and Phase 4 drug 

trials. 

 Identify several historically significant legislation affecting drug 
regulation. 

 Discuss several patent-extension strategies. 

 Differentiate between novel and me-too drugs. 

 Identify several factors that make a pharmaceutical advertisement 
misleading. 

 
PROGRAM OBJECTIVES 
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WHAT IS THE  
FOOD AND DRUG ADMINISTRATION (FDA)? 

 A federal agency established in 1906. 

 Part of the Public Health Service (PHS), 
which is part of the U.S. Department of 
Health and Human Services (HHS). 

 Separate centers within the FDA regulate 
drugs, biologics, devices, veterinary drugs, 
food and tobacco. 
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 Approves drugs based on safety and effectiveness. 

 Determines over-the-counter vs. prescription status. 

 Monitors possible medication side effects through 
voluntary adverse event reporting. 

THE FDA CENTER FOR 
DRUG EVALUATION AND RESEARCH (CDER) 
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The FDA does not: 
 Regulate the practice of medicine 
 Determine optimal therapy for a condition 
 Test drugs—it relies on data submitted by the 

drug sponsor 
 Refuse approval for a drug just because there 

are similar drugs on the market 
Make approval decisions based on the 

economic impact of a drug for patients or 
insurers  

 
THE FDA’S RESPONSIBILITIES 
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 In the U.S., safety testing of drugs has only 
been required since 1938. 
 

 Evaluation of efficacy has only been 
required since 1962. 

 
EFFECTIVE DRUG REGULATION 
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1820 1848 

The U.S. Pharmacopeia, the 
first compendium of 

standard drugs for the 
United States, is established. 

The Drug Importation Act 
requires U.S. Customs 

Service inspection to stop 
entry of adulterated drugs 

from overseas. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1883 
Dr. Harvey W. Wiley becomes chief chemist, expanding the 

Bureau of Chemistry's studies on  food adulteration.  
Dr. Wiley, who campaigned for a federal law, is called the 

"Crusading Chemist" and "Father of the Pure Food and Drugs 
Act." 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1902 

The Biologics Control Act is passed to ensure 
purity and safety of serums, vaccines, and similar 
products used to prevent or treat diseases in 
humans. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1905 
"The Great American Fraud” A series of articles by Samuel 

Hopkins Adams, published in Colliers, exposes the patent 
medicine industry.  

The American Medical Association’s Council on Pharmacy 
and Chemistry initiates a voluntary program of drug approval. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1906 

The original Food and Drugs Act is passed by Congress and 
signed by President Theodore Roosevelt. The Food and Drugs 
Act prohibits interstate commerce in misbranded and 
adulterated foods, drinks, and drugs. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1911 

The Supreme Court rules, in U.S. v. Johnson,  that 
the 1906 Food and Drugs Act does not prohibit 
false therapeutic claims, but only false and 
misleading statements about the ingredients or 
identity of a drug. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 

14 



www.doh.dc.gov 

1937 
A tragedy stimulates regulation:  
More than 100 people die after taking 
Elixir Sulfanilamide, an antibiotic formulation that 
contained diethylene glycol. The formula had been 
tested for flavor but not toxicity. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1938 

The Federal Food, Drug, and Cosmetic (FDC) Act is 
passed.  

The 1938 FDC act specifies that new drugs must be shown 
to be safe before marketing.  

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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THE 1938 FDC ACT’S DEFICIENCIES 

 Manufacturers could sell a drug if the FDA didn’t act within 
60 days to prevent its marketing. 

 FDA had no authority to enforce good manufacturing 
processes. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1961 
Another tragedy spurs regulation: 
10,000 thalidomide-exposed infants in Europe are 

born with deformed limbs. 
Due to efforts of FDA Medical Director Frances 

Kelsey, thalidomide is not approved in the U.S. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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THALİDOMİDE 

Drug samples of thalidomide are sent to 1200 
physicians before the FDA rejects the drug in 1961. 

At least 17 deformed babies are born in the U.S. 

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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1962 

 President Kennedy signs the Kefauver-Harris Amendments 
to the Food, Drug, and Cosmetics Act into law. 

 For the first time, drug manufacturers must prove to the FDA 
that a product is effective before marketing it.  

HISTORY OF DRUG REGULATION IN THE U.S.: 
THE EARLY YEARS 
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THE KEFAUVER-HARRIS AMENDMENTS 

The Kefauver-Harris Amendments  
 Require manufacturers to report serious side effects 
 Require adequate and well-controlled clinical studies conducted by 

qualified experts  
 Require FDA approval before a drug could be marketed 
 Allow FDA to set good manufacturing practices for industry  
 Give FDA control of prescription drug advertising 

21 
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BRINGING 
A DRUG TO MARKET 
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BRINGING A DRUG TO MARKET 
Drug Approval Requires: 

Pre-clinical 
evaluation 

IND 
(Investigational 

New Drug) 
submissions 

Clinical 
Evaluation 

Phase 1, 2, and 
3 studies 

NDA (New 
Drug 

Application) 
submission 

FDA Review 
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DRUG-TO-MARKET TIMEFRAME 

It takes approximately 8-9 years to bring 
a drug to market, from the first 

experimental animal tests to the final 
approved product. 
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PRECLINICAL S t u d i e s  

Computer simulations, experimental 
animal studies, or in vitro studies are 
performed to: 
 
 Identify a promising drug 
 Test for promising biologic effects 
 Test for adverse effects 
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 A drug company may test many related 
compounds to identify one or two to take 
further in development. 

 The FDA is not involved in this aspect of drug 
development, but will review the study results 
for any compounds that are planned for 
clinical (human) testing. 

 

PRECLINICAL R e s p o n s i b i l i t i e s  
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THE INVESTIGATIONAL  
NEW DRUG APPLICATION (IND) 

The IND is the formal process by which a sponsor requests 
approval for testing of a drug in humans. It includes: 
 
 Information developed during preclinical testing regarding safety 

and effectiveness. 
 An “investigator brochure” that ensures that institutional review 

boards (IRBs) are adequately informed about possible effects of 
the drug. 

 
Clinical studies can begin after the FDA approves an IND. 
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CLINICAL TESTING 
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The goal of a Phase 1 study is: 
 
 To determine what the drug's most frequent side effects are.  

 
 Often, to determine how the drug is absorbed, distributed, 

broken down, and excreted. 

Phase #1 
PHASE 1 STUDIES ARE USUALLY CONDUCTED IN 
HEALTHY VOLUNTEERS, AND ARE NOT CONTROLLED. 

29 

The number of subjects in Phase 1 studies ranges from  20 to about 80. 
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Phase #2 
PHASE 2 STUDIES BEGIN IF THE DRUG’S 
TOXICITY IS ACCEPTABLE IN PHASE 1. 

The goal of a Phase 2 study is: 
 To obtain preliminary data on whether the drug works in  

people who have a specific disease or condition. 
 For controlled trials, patients receiving the drug are compared 

with similar patients receiving a placebo or a different drug.  
 Safety continues to be evaluated. 

 

30 

The number of subjects in Phase 2 studies ranges from a few dozen to  about 300. 
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At the end of Phase 2, the FDA and sponsors 
negotiate how the large-scale studies in Phase 3 
should be done. 

After  Phase #2 
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Phase #3 
PHASE 3 STUDIES BEGIN IF EVIDENCE OF 
EFFECTIVENESS IS SHOWN IN PHASE 2  

Phase 3 studies: 
 Are usually placebo-controlled 
 Gather more information about safety and effectiveness 
 May test different dosages 
 May test the drug in different populations 
 Are often multi-center trials 

Usually, Phase 3 studies include several hundred to about 3000 subjects. 
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 Controlled clinical trials compare the new drug to a 
placebo or to an existing therapy. 

 The standard for effectiveness may be statistical 
superiority to the placebo or “non-inferiority” to an 
existing therapy. 

Phase #3 
STUDIES ARE CONTROLLED 
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NDA Submission 

 Submission of an NDA is the formal step the 
sponsor takes to have FDA consider a drug 
for marketing approval. 

 The NDA, which can be hundreds of 
thousands of pages,  includes the results of 
preclinical and clinical study results, 
manufacturing  information, and labeling. 
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After an NDA IS RECEIVED 

 The FDA has 60 days to decide whether to file 
(accept) it so it can be reviewed. 

 If the FDA files the NDA, an FDA review team is 
assigned to evaluate the sponsor’s research on 
the drug’s safety and effectiveness. 

 After deciding that it will review an NDA, the FDA 
has 10 months to make a determination (6 
months for priority drugs). 

35 



www.doh.dc.gov 

FDA Review 

 The FDA reviews information that goes on both 
the drug’s professional and patient labeling. 

 The FDA inspects the facilities where the drug will 
be manufactured as part of the approval process. 

 Evaluation of manufacturing is part of the NDA 
process. 

o The sponsor must show that the product entering 
to market is the same as the product tested in trials. 
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NDA decisions 

Not approvable 
 

Indicates significant deficiencies-
-it is unclear that approval can be 

obtained in the future, at least 
without substantial additional 

data.  

Drug Approval Requires: 

Approvable 
 

Some issues need to be 
resolved prior to approval. 

Approved 
 

The drug can be marketed. 
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The PRODUCT LABEL 

 The product label is written and owned by the 
manufacturer, but approved by the FDA. 

 Categories of information that are required in the label are 
set forth in the Code of Federal Regulations. 

 Exact label language is often negotiated between the 
sponsor and the FDA. 

 Once approved by the FDA, the label governs the 
information that can be distributed by the sponsor, 
including materials distributed by industry 
representatives. 
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POST-MARKETING (Phase 4) studies 

Phase 4 trials are any trials that are done after the drug is on the 
market.  

 Usually, Phase 4 trials are not required, but sometimes the FDA may 
require the sponsor to do additional Phase 4 studies after marketing 
to examine a safety concern. 

 A manufacturer may do a Phase 4 trial of a drug in a population or 
for a condition that wasn’t assessed prior to approval. 
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“ON-LABEL” and “OFF-LABEL” 

 All information distributed by drug manufacturers 
must be “on-label” – consistent with the drug label. 

 It is illegal for pharmaceutical companies to 
promote a drug “off-label” – conditions for which 
the FDA has not determined that the benefits 
outweigh the risks. 

 Prescribers are allowed to prescribe a drug “off-
label.”  
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Who pays  for  DRUG EVALUATION? 

 The FDA is mostly funded by Congress, but 
about half the budget for drug evaluations is 
paid by the pharmaceutical industry. 

 The Prescription Drug User Fee Act (PDUFA), 
passed in 1992, provides funding of FDA 
regulatory activities by those being regulated. 
PDUFA also limits the time within which the FDA 
must complete its review of an NDA. 
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STUDYING A 
DRUG ON THE MARKET 

Post-Marketing Surveillance 
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Advantages of 
POST-MARKETING SURVEILLANCE 

Adverse events are assessed before marketing, but 
premarketing studies can’t pick up all adverse events. 
Why? 

 Study populations are relatively small, so only the 
most common adverse events may be discovered. 

 Short-term trials can’t pick up long-term events. 

 Clinical trial populations are usually healthier than 
real-world populations. 
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Medwatch is the FDA’s safety information and adverse event reporting 
program for drugs, devices, biologics, and dietary supplements.  

 The U.S. has a voluntary adverse event reporting system; healthcare 
providers are encouraged, but not required, to report adverse events. 

 Although adverse event reporting is voluntary for healthcare 
providers, it is mandatory for drug manufacturers. 

Food and Drug Administration 
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 The FDA monitors adverse event reports, and looks for signals 
(groups of similar events). 

 Less than 1% of adverse events are reported, which hampers early 
detection of problems. 

 Anyone can report adverse events related to an FDA-regulated 
product. 

Food and Drug Administration 
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 An adverse event should be reported  even if you are not sure it is 
related to a therapy. 

 Reports can be made online, or on paper. The FDA provides 
prepaid postage for paper forms.  

      
 
www.FDA.gov/Safety/MedWatch 

REPORTING IS EASY 
Food and Drug Administration 
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HARMS 

BENEFITS 

RISK EVALUATION and  
MITIGATION STRATEGY (REMS) 

 The FDA  Amendments Act of 2007 gave the 
FDA authority to require a Risk Evaluation and 
Mitigation Strategy (REMS), which are 
management plans to ensure that the benefits 
of certain prescription drugs outweigh their 
risks. 

 FDA can require a REMS before or after a drug 
is approved. 

 Drug sponsors develop REMS programs, and the 
FDA reviews and approves them. 
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REMS: examples 

 Use of a drug that can cause liver failure may require liver function 
test monitoring. 

 Use of a drug that can cause a serious allergic reaction may require 
that providers are certified before they can prescribe it. 

 Use of a drug that can cause birth defects may require a negative 
pregnancy test before using it.  

 

48 



www.doh.dc.gov 

PHARMACEUTICAL 
ADVERTISING and PROMOTION 

Regulating Promotion 
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Ads are not PRE-APPROVED 

The FDA does not pre-approve advertisements 
or other promotional material, but drug 
companies must send all ads and promotional 
material to the FDA. 
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PRE-LAUNCH promotion 

 Promotion of a drug starts years before regulatory approval is 
expected. 

 Companies cannot legally promote a drug “pre-launch” before 
approval, but indirect marketing is allowed. 

More money is spent on promoting a drug in the three years 
prior to launch than in the first year after the drug arrives on 
the market. 
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Pre-launch: “COMING SOON” 

Pre-launch Ads: 

 Pique interest in a new product 

 Introduce logos and color schemes 

 Introduce the brand name 
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Indirect marketing: PROMOTION 
WITHOUT MENTIONING THE PRODUCT 
 

Indirect marketing includes: 

 “Disease awareness” (also called “Disease 
Mongering”) 

o Promoting a condition that a targeted therapy 
treats 

Mitigating negative perceptions of a product 

 Disparaging competing products 
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Launch: “NOW AVAILABLE” 

Announcement of the  

Availability of a New Drug 
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ACTIVE MARKETING 

Promoting  
a drug in the market 
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PATENT EXTENSION 
and EVERGREENING 
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STRATEGIES 
for PATENT EXTENSION 

 Prolonged-action preparations 

 Minor changes in dosing 

 Fixed-dose combinations 

 Enantiomers 

 

 

 Metabolites, prodrugs, analogs 

 Renaming 

 

Evergreening is an industry strategy for maintaining a market 
for a drug and variations on that drug. Tactics include: 

66 



www.doh.dc.gov 

PROLONGED 
ACTION PREPARATIONS 

 Controlled-release (CR) 
 Sustained-release (SR) 
 Extended-release (XL) 
 Long-acting (LA) 

 

67 



www.doh.dc.gov 



www.doh.dc.gov 

Ambien CR 
(Controlled- 
Release) 
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Granting a new patent:  
MINOR CHANGES IN DOSING 

 Yasmin 
(ethinyl estradiol 30 mcg/ drospirenone 3 mg) 

 Yaz 
(ethinyl estradiol 20 mcg/ drospirenone 3 mg) 

 Androgel 
(topical testosterone 1% vs. 1.62%) 

Examples: 
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“Aricept 23 mg… did not show improvement on overall patient functioning. In the 
study, more people who took Aricept 23 mg experienced increased side effects.” 
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FIXED-DOSE COMBINATIONS 

Fixed-dose combinations: 
Are often more expensive than their components. 

Provide less flexibility in dosing options. 

Fixed-dose combinations are two or more drugs in one pill. Even if both drugs are off 
patent, a new patent can be obtained for the combination. 
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Examples 
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ENANTIOMERS 

 Enantiomers are molecules that are mirror images of each 
other with only one usually being biologically active. 

 It has become common practice to introduce a drug as a 
racemic mixture, which is a mixture of enantiomers. 

 Then, when the patent is close to expiring the company 
releases the active enantiomer as  a “new, improved” product. 

 A product that begins with “ar” is a right-handed enantiomer. 

 A product that that begins with “es” is a left-handed 
enantiomer. 
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OMEPRAZOLE ESOMEPRAZOLE 
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PROVIGIL 
(MODAFINIL) 

NUVIGIL 
(ARMODAFANIL) 
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METABOLITES, 
PRODRUGS and ANALOGS 

Although there are exceptions, many 
enantiomers, metabolites, analogs, and 
prodrugs have no advantages over the 
originator drug. 
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Example VYVANSE (for ADHD) 

 Vyvanse (lisdexamfetamine) is 
dextroamphetamine linked to a lysine 
molecule, allowing for it to be cleaved to its 
components upon ingestion. 

While this peak doses to be reached earlier, 
there is no advantage to this and could 
theoretically increase rates of adverse effects. 
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RENAMING 

 A new indication can extend the patent 
life of a drug. 

 Some drugs are renamed upon approval for 
a new indication, allowing for a new 
trademark. Although this does not affect 
patent life, a new name prevents 
substitution of a generic equivalent. ID 
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FLUOXETINE 

 Fluoxetine is the generic version of both Prozac 
and Sarafem. 

 After Prozac lost patent exclusivity, Sarafem 
provided new life to the patent, because a 
pharmacist could substitute generic fluoxetine for 
Prozac, but not for Sarafem because the indications 
for which the drugs were approved were different. 

 (Now that Sarafem has lost patent exclusivity, both 
drugs are available as generics.) 

= 
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Sildenafil 

Bupropion 

RENAMED DRUGS 

Fluoxetine = = 

= = 

= = 
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COMBINING 
PROLONGED ACTION WITH RENAMING 

Bydureon is an extended-release 
form of Byetta.  Both are exanatide. 
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FIRST-IN-CLASS vs. ME-TOO DRUGS 

 First-in-class drugs are novel drugs. 

Me-too drugs are similar, related drugs to first-in-class drugs. 

Marketing may exaggerate the benefits of a me-too drug versus 
the original first-in-class drug. 
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SIMVASTATIN and BAYCOL 

 Simvastatin, a me-too drug, is a more 
effective statin than lovastatin, a first-in-
class drug. 

On the other hand, Baycol (cerivastatin) 
was withdrawn from the market due to a 
disproportionate number of cases of 
rhabdomyolysis.  

HARMS 

BENEFITS 
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 NEJM, January 1999 

“Rare cases of rhabdomyolysis have 
been reported with cerivastatin” 

 NEJM, January 2001 

“Cases of rhabdomyolysis have been 
reported with cerivastatin” 
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me-too drugs: 
MARKETING MESSAGES 

 Increased potency or longer duration of effect 

 Faster onset of action 

 Fewer unwanted effects 

 Improved receptor selectivity 
 

Conversely, first-in-class drugs may market their longer history and larger 
body of research. 
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INCREASED POTENCY or  
LONGER DURATION of EFFECT 

May add no clinical benefit 

May increase the risk of adverse events 

May increase flexibility in dosing options 
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FASTER ONSET OF ACTION 

In chronically used drugs, such 
as statins, faster onset of action 
would only affect the first dose. 
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FEWER UNWANTED EFFECTS 

 Unwanted effects take time to be discovered and reported. 

 Pre-market studies cannot pick up long-term adverse effects, 
drug interactions, or effects that occur only in elders, diabetics, 
or other subpopulations. 

 Claims of increased safety for new drugs are not trustworthy 
without long-term data. 
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IMPROVED RECEPTOR SELECTIVITY 

Molecular stories, such as improved receptor 
selectivity, may not necessarily have a clinical 
benefit. 
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The importance of  
ADS IN MEDICAL JOURNALS 

Ads in medical journals: 

 Are an important part of promotional campaigns. 

 Reinforce marketing messages conveyed by drug reps, direct 
mail, and speaker programs. 

 Provide reminders that retain drug names in our subconscious. 

 Reinforce direct-to-consumer-advertising (DTCA) via 
coordination of product logos, colors, and symbols. 
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CONSUMER 
advertisement 

MEDICAL JOURNAL 
advertisement 
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INFORMATION 
IN ADS IS NOT ACCURATE 

One-third of pharmaceutical ads are scientifically inaccurate. 
(Wilkes, 1992) 

 Graphs can be misleading. (Cooper, 2003) 

o 26% of graphs had numeric distortion. 

o One-third contained design features that distorted the data depicted. 

o Only 58% presented an outcome relevant to the drug’s indication. 

o Only 4% contained confidence intervals. 
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Example: 
NUMERIC 
DISTORTION 

*Note the range of the y-axis 
{0-5} on a 100-point scale 
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Compare: 
 
WITH THE 
SAME RESULTS 
ON A  
100-POINT 
SCALE 
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ADS and OTHER PROMOTION must: 

 Be consistent with the FDA-approved label 

 Contain truthful information 

 Not contain assertions that can’t be proven 

 Not overstate effectiveness 

 Not minimize or omit risks 

 Not promote off-label uses (uses that are not in accordance with 
FDA - approved labeling) 
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MISLEADING PROMOTION 
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A misleading 
professional exhibit 
panel for copaxone 

(glatiramer- acetate) 
at an American 

academy of 
neurology 
conference 
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OVERSTATEMENT OF EFFICACY 

The Exhibit Panel states: “20 years of proven safety.” 
 
FDA Comments:  

 Long term… safety and efficacy… has not been demonstrated by 
substantial evidence or substantial clinical experience. The 
CLINICAL STUDIES section of the PI only includes data for up to 
three years in duration. 
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OMISSION OF RISK INFORMATION 
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COPAXONE: 
OMISSION OF INFORMATION 

The Exhibit Panel states “Copaxone is NOT associated with 
immunosuppression/serious infections, decrease in pulmonary function, or 
anaphylaxis.” 

FDA Comments:  

 The table suggests that Copaxone is not associated with 
immunosuppression/infections, pulmonary function, and 
anaphylaxis/hypersensitivity, when this is not the case. 

 The table fails to present the Warnings for chest pain, skin 
necrosis and… effects… on immune response. 
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The image seems to 
imply that Natrecor 
can prevent death. 
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Natrecor is ONLY indicated for 
the symptomatic relief of 
dyspnea in patients with acutely 
decompensated CHF. 
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THE FDA OFFICE OF PRESCRIPTION 
DRUG PROMOTION (OPDP) 

 The FDA’s Office of Prescription Drug Promotion 
(OPDP) regulates prescription drug advertising and 
other forms of marketing. 

 However, ads are not pre-approved and the FDA 
lacks personnel to assess all of the marketing 
material it receives.  
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FDA’S “BAD AD” PROGRAM 

 Launched in 2010 to educate healthcare providers 
about the role they can play in helping make sure that 
prescription drug advertising is truthful and not 
misleading. 

 Provides an easy way to report misleading information 
to the agency:  

o E-mail BadAd@FDA.gov or call 855-RX-BADAD. 

o To learn more, go to www.FDA.gov/BadAd. 
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FDA’S “BAD AD” PROGRAM 

 Although prescription drug advertisements must be 
sent to the FDA, they are not cleared by the FDA 
before being disseminated. The FDA cannot examine 
every ad. 

 The FDA cannot monitor sales representatives, 
industry–sponsored dinner and speaker presentations. 

 Healthcare providers should report any misleading 
information that is provided in advertisements, by 
drug reps, or in presentations. 
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your  RESPONSIBILITY 

 Once a drug is approved, the FDA has limited 
resources to monitor adverse events and 
promotion. 

 The FDA depends on healthcare providers to 
report adverse events and misleading promotion. 

 Healthcare professionals consider it part of their 
professional responsibility to report adverse events 
to MedWatch and report misleading promotion (in 
the form of ads, sales presentations, or industry-
sponsored events) to BadAds. 
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MORE RESOURCES 
Please visit DCRx for more information on 
these and other treatment-related subjects. 

doh.dc.gov/dcrx 
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