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Outline for Today

• Brief history of the FDA and prescription drug 
oversight

• Evidentiary standards to secure FDA approval 
for new drugs

• Discuss implications for evidence-based 
prescribing



As clinicians and investigators, our focus 
is typically on medication use, safety 
and effectiveness, as opposed to the 

role FDA’s policies play in guiding what 
evidence is available to inform practice.



1906 – Passage of the Federal Food and Drugs Act, prohibited interstate commerce in 
misbranded food, drink and drugs (basis of the law rested on the regulation of product 
labeling rather than pre-market approval)
1938 – Passage of the Food, Drug and Cosmetic Act, required pre-market safety proof 
for drugs and prohibition of false therapeutic claims
1960s – Passage of the Kefauver-Harris Drug Amendments, required pre-market efficacy 
proof for drugs: “adequate and well-controlled investigations”.



Many Roles & Broad Responsibilities

Responsibilities span research, enforcement, education, and 
information generation for …
• Most food products (other than meat & poultry)
• Human and animal drugs
• Therapeutic agents of biological origin
• Medical devices 
• Radiation-emitting products for consumer, medical, and 

occupational use
• Food and color additives
• Infant formula 
• Cosmetics
• Animal feed



Many Roles & Broad Responsibilities

• Oversees items accounting for 25 cents of every 
dollar spent by consumers

• >15,000 employees
• ~$5,137,000,000 budget
• Monitors the manufacture, import, transport, 

storage, or sale of about $1 trillion worth of 
products annually at a cost to taxpayers of about 
$3 per person



Clear Mission, FDA Responsible for

• Protecting the public health by assuring the 
safety, efficacy and security of all medical 
products for which it maintains oversight

• Advancing the public health by helping to speed 
innovations that make medicines more effective, 
safer, and more affordable 

• Helping the public get the accurate, science-
based information they need to use medicines 
and foods to maintain and improve their health
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Need for Timely Approval: Late 1980s



Need for Timely Approval: Late 1980s

• Dissatisfaction among patients, industry, and 
FDA – drug approvals taking too long

• Companies wanted to recoup R&D costs; every 
month of delay cost $10 million (~$25m today)

• FDA argued that it needed additional staff to 
end its back-log of drugs awaiting approval for 
market, but had not received sufficient 
appropriations from Congress to hire them





Prescription Drug User Fee Act

• Pharmaceutical companies seeking approval of new 
drugs charged fees (~$3.5m today) to supplement, 
but not replace, direct appropriations from Congress

Source: Avorn, NEJM 2007;356:1697-1700.



FDA User Fee Acts

Source: Congressional Research Service, R44576.

$3.4 
billion

$2.9 
billion





PDUFA: Review Times 27→14 months

FY 2021 ~3,200 actions
• Priority NDA/BLA (98%)
• Standard NDA/BLA (92%)
• Class 1 resubs (80%)
• Class 2 resubs (94%)
• NDA/BLA manufacturing 

supp rq approval (96%)
• NDA/BLA manufacturing 

supp not rq approval (96%)

Met 11 of 12 Goals
• Priority NME (91%)
• Standard NME (93%)
• Priority efficacy supp (90%)
• Standard efficacy sup (93%)
• Class 1 resub efficacy supp 

(100%)
• Class 2 resub efficacy supp 

(100%)



Source: Carpenter et. al., NEJM 2008;358:1354-1361.



The FDA Nixes a Pathbreaking Drug for MS
Thirty developed nations have approved Lemtrada. The U.S. 
refusal to do so shows the need for regulatory reform.

How the FDA Could Cost You Your Life
An aortic valve approved in Europe four years ago will soon be 
approved in the U.S. Meanwhile, thousands who may have 
benefited from the device have died.



Source: Downing et. al., NEJM 2012;366:2284-2293.



Source: Downing et. al., NEJM 2012;366:2284-2293.



Agency Approvals, 2001-2010

Source: Downing et. al., NEJM 2012;366:2284-2293.

FDA (n=225)
EMA (n=186)
Health Canada (n=99)

FDA+EMA: 57

EMA: 53

EMA+Canada: 4

FDA+Canada: 
16

FDA: 80

ALL: 72

Canada: 7



All Medications Approved by 3 Agencies

• Overall, FDA reviews ~2 months faster
• Results consistent when comparing
– PDUFA submission periods
– Drug vs. biologic
– Orphan designation
– Priority review status

Source: Downing et. al., NEJM 2012;366:2284-2293.



Medications Approved by All 3 Agencies

Approved 
by all 3 
agencies
(n=72)

FIRST REVIEW TIME TOTAL REVIEW TIME

Median IQR P value Median IQR P value

FDA 254 182-307 0.001 268 182-384 0.001

EMA 356 302-410 356 302-419

Health 
Canada

346 228-424 266 255-588

Source: Downing et. al., NEJM 2012;366:2284-2293.

Differences more substantial, 
FDA reviews ~3 months faster 

than EMA and Canada



Majority First Approved for U.S. Market

Source: Downing et. al., NEJM 2012;366:2284-2293.



FDA & EMA Review Time Differences 
Consistent for 2011-2015 Approvals

Source: Downing et. al., NEJM 2017;376:1386-1387.
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Efficacy Must be Proven for Approval

• Key provision of 1962 amendment was 
requirement that, in addition to pre-market 
safety demonstrations required under 1938 
Food, Drug and Cosmetic Act, new drugs would 
also have to be demonstrated "efficacious". 



• 39% of patients believe FDA only approves 
“extremely effective” drugs, 25% only drugs 
without serious side effects

Source: Schwartz and Woloshin, Arch Intern Med 2011;171:1463-1468 and Dhruva et al. Health Aff 2024;43:27-35.

• 39% of physicians believe FDA only approves 
drugs “more effective than alternatives”, 31% 
only drugs “safer than alternatives”



Efficacy Must be Proven for Approval

• Key provision of 1962 amendments was 
requirement that, in addition to pre-market 
safety demonstrations required under 1938 
Food, Drug and Cosmetic Act, new drugs would 
also have to be demonstrated "efficacious". 

• Required “adequate and well-controlled 
investigations” (ie, clinical trials) that could 
provide “substantial evidence” to support claims 
of efficacy.
– Suggests 2 or more pivotal efficacy trials …



Clinical Trial Phases

Phase Trial Objective Typical Dose Typical Size

Preclinical Non-human toxicity & 
pharmacodynamics

Unrestricted In Vitro/Animal

0 Pharmacodynamics / 
Pharmacokinetics

Sub-therapeutic ~10 healthy
volunteers

I Dose-ranging Ascending doses 20-100 healthy 
volunteers

II Preliminary clinical testing of 
efficacy and safety

Therapeutic dose 100-300 
patients

III Robust clinical testing of 
efficacy and safety

Therapeutic dose 1000-2000 
patients

IV Post-market surveillance 
focused on safety

Therapeutic dose As Many As 
Possible





Source: Downing et. al., JAMA 2014;311:368-377.



Source: Downing et. al., JAMA 2014;311:368-377.

184 Novel Therapeutics Approved for 201 
Indications based on 448 Pivotal Trials
Trial Design Features

Randomized, % 89%

Double-blinded, % 80%

Comparator, %

Active 32%

Placebo 55%

None 13%

End Point, %

Surrogate Marker of Disease 49%

Clinical Outcome or Scale 51%

Overall Patients, Median (IQR) 446 (205-678)

Intervention Patients, Median (IQR) 271 (133-426)

Duration, Median (IQR) 14.0 (6.0-26.0)



Aggregated Trials by Indication (n=201)

Source: Downing et. al., JAMA 2014;311:368-377.



Aggregated Trials by Indication (n=201)

Source: Downing et. al., JAMA 2014;311:368-377.

~37% approved on 
basis of a single 

pivotal trial



Aggregated Trials by Indication (n=201)

Source: Downing et. al., JAMA 2014;311:368-377.

Drugs indicated for treatment of cancer 
frequently approved on basis of a single, 
small pivotal trial; drugs for treatment of 

CV/DM/Lipids, multiple, larger pivotal trials



Source: Downing et. al., JAMA 2014;311:368-377.

~33% approved on 
basis of at least one 

pivotal trial of 6 
months or longer



Source: Downing et. al., JAMA 2014;311:368-377.

44% of drugs indicated for chronic 
treatment approved on basis of at least 
one pivotal trial of 6 months or longer, 

12% on one 12 months or longer



Source: Downing et. al., JAMA 2014;311:368-377.

~39% approved on 
basis of at least one 
pivotal trial using an 
active comparator



Source: Downing et. al., JAMA 2014;311:368-377.

~45% approved 
exclusively on basis of 

pivotal trials using 
surrogate endpoints



Source: Downing et. al., JAMA 2014;311:368-377.

Drugs indicated for treatment of 
cancer and CV/DM/Lipids frequently 

approved exclusively on basis of 
pivotal trials using surrogate endpoints



“Special” FDA Regulatory Pathways

Regulatory 
Pathway

Eligible Indications Designation
Period

Established Benefits

Accelerated 
Approval

Serious conditions with 
an unmet medical need

Clinical 
development

1992 Allows approval on 
basis of surrogate 

endpoints

Priority 
Review

Offers significant 
improvement over 
existing treatments

Regulatory 
submission

1992 More rapid 
regulatory review 
(goal of 6 months)

Fast Track Serious conditions with 
an unmet medical need

Pre-clinical 
development

1997 More frequent 
interactions w/ FDA

Breakthrough 
Therapy

Serious conditions where 
preliminary clinical 

evidence demonstrates 
potential for real 

improvement over 
standard of care

Early clinical 
development

2013 More frequent 
interactions w/ FDA 
& guidance during 

development



• Approvals based on a single 
pivotal trial increased, from 
25% to 62%

• % that were randomized, 
double-blind, and used a 
comparator declined

• Study size stayed about the 
same, duration a bit longer

• % that exclusively focused 
on surrogate markers 
increased

Source: Zhang et. al., JAMA Network Open 2020;3:e203284.
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Prescription Drug Use, 2007-2016

Source: CDC, NCHS Data Briefs No. 334 and 347, 2019



Enrollment of Patients Aged 65 and Older in 
Pivotal Trials, 2011-2013 Approvals (n=61)*

0%

5%

10%

15%

20%

25%

0-10% 10-20% 20-30% 30-40% 40-50% 50%+

* Age stratification only available for 61 of 92 (66.1%) approvals

Source: Downing et. al., Trials 2016;17:199.



What do these evidentiary standards 
mean for patients and clinicians?



Source: Psaty et. al., JAMA 2012;307:2491-2492 and JAMA 2013;309:2103-2014.



Source: Pease et. al., BMJ 2017;357:j1680.

• From 2005 to 2012, 117 novel drugs approved for 123 
indications on the basis of a single pivotal trial, pivotal trials 
that used surrogate markers of disease, or both

• 35% had 0 controlled trials postapproval
• Median no. of studies / patients enrolled

– Single pivotal trials: 1 (IQR, 0-2) / 90 (IQR, 0-509)
– Surrogate marker focused pivotal trials: 3 (IQR, 1-8) / 533 (IQR, 122-

3633)

• Only 8% had ≥ 1 randomized, double-blind, controlled trial 
postapproval focused on clinical outcome that demonstrated 
superior efficacy



Source: Wallach et. al., BMJ 2018;361:k2031.

• 437 postmarketing 
requirements associated 
with 106 approvals

• 134 (30%) were clinical 
studies

• Only 65 (49%) 
completed [68% late]

• Of these, 72% published 
or reported results
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Source: Downing et. al., JAMA 2017;317:1854-1863.



Postmarket Safety Actions

• Withdrawals due to safety concerns
– Public index of FDA’s postmarket announcements

• FDA issuance of new black box warning
– Side by side comparison of first and last label

• FDA issuance of safety communication
– Public index of FDA’s postmarket announcements 

(dear doctor letters …)
FDA Drug Safety Communication: FDA warns of next-day impairment with sleep aid 
Lunesta (eszopiclone) and lowers recommended dose
Safety Announcement
[5-15-2014] The U.S. Food and Drug Administration (FDA) is warning that the insomnia 
drug Lunesta (eszopiclone) can cause next-day impairment of driving and other 
activities that require alertness.  As a result, we have decreased the recommended 
starting dose of Lunesta to 1 mg at bedtime. Health care professionals should follow 
the new dosing recommendations ... Patients should continue …



• Overall, 123 safety actions affecting 71 (32.0%) of 
the 222 novel therapeutics
• 3 withdrawals, 61 boxed warnings, 59 letters

• Median time from approval to 1st action: 4.2 years 
(IQR, 2.5 – 6.0 years)

Source: Downing et. al., JAMA 2017;317:1854-1863.
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Novelty of Approved Therapeutics

37%

21%

42%

Methods Source: Lanthier et. al., Health Affairs 2013;32:1433-1439.

First-in-Class: Novel mechanism for treating a medical condition
Advance-in-Class: Not mechanistically novel, but provides important 
clinical benefit over existing therapies
Addition-to-Class: Neither mechanistically novel nor clinically superior



Source: Downing et. al., Nature Reviews Drug Discovery 2015;14:740-741.

2007 – 2016 New Drug Approvals by FDA

Priority Review Accelerated 
Approval

Fast Track Breakthrough 
Designation

YES NO YES NO YES NO YES NO

“High” 
Rating 49% 13% 50% 28% 56% 20% 65% 27%

< 0.001 0.02 < 0.001 < 0.001

Hwang et. al., BMJ 2020;371:m3434.
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• FDA plays a key role in assuring drug safety, efficacy
• By several measures, FDA successfully promoting 

timely drug approval and is in some ways 
successfully encouraging innovation

• Consequences for public health and safety deserve 
careful scrutiny
– Post-market withdrawals, safety communications



• Flexible approval standards have clear 
consequences for clinical evidence available at 
drug approval
– Life-cycle approach needed for efficacy & safety

• Information needs to be conveyed to patients 
and physicians to inform decision making



Benefit vs. Risk
Certainty vs. Uncertainty

(Need to Communicate with Patients)



Source: Anderson et. al., JAMA 2008;299:1598-1599.



Questions?

@jsross119


