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Clinical Development Success Rates – 2006 to 2015
https://www.bio.org/sites/default/files/Clinical%20Development%20Success%20Rates%202006-
2015%20-%20BIO,%20Biomedtracker,%20Amplion%202016.pdf

BIO, Biomedtracker, Amplion (May 2016)

http://fortune.com/2016/05/26/drugs-most-likely-to-be-approved







In 2014, 15 of the 35 
new drugs approved 
by the FDA received 
“orphan drug” 

designation, the 
highest since the 
Orphan Drug Act 
was passed 1983. 
The FDA cited the 
approval of a drug 
for Castleman’s
Disease, a condition 
affecting 1,200 
patients per year, as 
an example.



CDER reviewed and approved 22 novel drugs, most of which have the potential to add significant 
clinical value to the care of thousands of patients with serious and life-threatening diseases. 
John Jenkins, Director of the Office of New Drugs in FDA’s Center for Drug Evaluation and Research

• 73% Breakthrough, Fast 

Track, Accelerated Approval, 
or Priority Review (12/22)

• 41% Orphan drugs (9/22)

2016 – 22 new molecular 

entities approved
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Eight of 22 approvals (36%) in 2016 benefitted from a fast track designation, seven (32%) were considered breakthrough therapies, 15 (68%) received a priority review 

designation, six (27%) received accelerated approval.

Those numbers are similar to what occurred in 2015, when 14 of the 45 approvals (31%) came via the fast track designation, while 10 (22%) were so-called breakthrough 

therapies, 24 (53%) were priority review drugs and six of the drugs (13%) were approved under the accelerated approval program.

- See more at: http://www.raps.org/Regulatory-Focus/News/2017/01/04/26501/New-FDA-Drug-Approvals-Breaking-Down-the-Numbers/#sthash.3kBgCSCs.dpuf

Alzheimer’s = 0

http://blogs.fda.gov/fdavoice/index.php/2017/01/a-review-of-cders-novel-drug-approvals-for-2016/
http://www.raps.org/Regulatory-Focus/News/2017/01/04/26501/New-FDA-Drug-Approvals-Breaking-Down-the-Numbers/
http://blogs.fda.gov/fdavoice/index.php/2017/01/a-review-of-cders-novel-drug-approvals-for-2016/
http://www.raps.org/Regulatory-Focus/News/2016/01/26/24175/First-in-Class-Rare-Disease-Drug-Approvals-Dominated-in-2015-A-Breakdown-from-FDA/
http://www.raps.org/Regulatory-Focus/News/2017/01/04/26501/New-FDA-Drug-Approvals-Breaking-Down-the-Numbers/


Drug Indication / claim Fast Track BTD Priority Accelerated Rare / Orphan

Anthim Inhalation anthrax ✓ 

Axumin PET imaging for prostate cancer ✓

Defitelio Veno-occlusive dis. post stem cell ✓ ✓ 

Exondys 51 Duchenne muscular dystrophy ✓ ✓ ✓ 

Epclusa Hepatitis C ✓ ✓ ✓

Lartuvo Soft tissue sarcoma ✓ ✓ ✓ ✓ 

Netspot Gallium imaging neuroendocrine tumors ✓ 

Nuplazid Hallucinations and delusions ✓ ✓

Oclavia Biliary cholangitis ✓ ✓ ✓ 

Rubraca Ovarian cancer ✓ ✓ ✓ 

Spinraza Spinal muscular atrophy ✓ ✓ 

Tecentriq Bladder cancer ✓ ✓ ✓

Venclexta Chronic Lymphocytic Leukemia ✓ ✓ ✓ 

Xiidra Dry eye ✓

Zepatier Hepatitis C ✓ ✓

Zinplava C. Difficile infection recurrence ✓ ✓

16 / 73% 8 / 36% 7 / 32% 15 / 68% 6 / 27% 9 / 41%



Breakthrough Device Proposal

21st Century Cures July 13, 2015

FDA Guidance Document – May 17, 2013 updating Expedited Review Guidance 
Feb 29, 2008

III. Device s  Appro priate  fo r Prio rity Re view   

 
Using the criteria in section 515(d)(5) of the FD&C Act, FDA considers a device or a 

combination product containing a device, appropriate for priority review if the device or 
combination product:  

1. is intended to treat or diagnose a life -thre aten in g o r irrevers ibly 

debilitatin g d isease  or condition, an d   

2. meets at least one of the following:  

a. The device repre sen ts  a breakthro ugh  techn o lo gy  that provides a 

clinically meaningful advantage over existing technology. Breakthrough 
technologies should be demonstrated to lead to a clinical improvement in 

the treatment or diagnosis of the life-threatening or irreversibly 
debilitating condition.   

b. No  appro ved alternative  treatm e n t  or means of diagnosis exists.  

c. The device o ffers  s ign ifican t, clin ically m ean in gfu l a dvan tages  
over existing approved alternatives. The device should provide for a 

clinically important earlier or more accurate diagnosis or offer important 

therapeutic advantages in safety and/ or effectiveness over existing 
alternatives. Such advantages may include demonstrated superiority over 

current treatments for effects on serious outcomes (e.g., morbidity), ability 
to provide clinical benefit for those patients unable to tolerate current 

treatments, or ability to provide a clinical benefit without the serious side 

effects associated with current treatments.]  

d. The  availability o f the  device  is  in  the  bes t in tere s t o f patie n ts . 

That is, the device provides a specific public health benefit, or meets the 

need of a well-defined patient population. This may also apply to a device 
that was designed or modified to address an unanticipated serious failure 

occurring in a critical component of an approved device for which there 
are no alternatives, or for which alternative treatment would entail 

substantial risk of morbidity for the patient. 





Humanitarian Device Exemption

An HDE is similar in both form and content to a premarket approval (PMA) application, but is exempt from the 
effectiveness requirements of a PMA. The labeling for an HUD must state that the device is an humanitarian use 
device and that, although the device is authorized by Federal Law, the effectiveness of the device for the specific 
indication has not been demonstrated.

A. the device is designed to treat or diagnose a disease or condition that affects fewer than 8,000
individuals in the United States,

B. the device would not be available to a person with a disease or condition referred to in subparagraph 
(A) unless the Secretary grants such an exemption and there is no comparable device, other than under 
this exemption, available to treat or diagnose such disease or condition, and

C. the device will not expose patients to an unreasonable or significant risk of illness or injury and the 
probable benefit to health from the use of the device outweighs the risk of injury or illness from its 
use, taking into account the probable risks and benefits of currently available devices or alternative 
forms of treatment.

https://www.fda.gov/medicaldevices/deviceregulationandguidance/howtomarketyourdevice/premarketsubmi
ssions/humanitariandeviceexemption/default.htm and 
http://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-title21-section360j&num=0&edition=prelim

Not later than 75 days after the date of the receipt of the application, the Secretary shall issue an order 
approving or denying the application.

https://www.fda.gov/medicaldevices/deviceregulationandguidance/howtomarketyourdevice/premarketsubmissions/humanitariandeviceexemption/default.htm
http://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-title21-section360j&num=0&edition=prelim


• Came into effect in 1990; first approved in 1997
• 59 IDE’s granted to date
• Three most recent approvals:

Humanitarian Device Exemption



https://www.meddeviceonline.com/doc/does-the-humanitarian-device-exemption-process-work-and-is-it-worth-pursuing-0001

Since the most recent amendments to the law regarding HDEs (2012), a total of thirteen HDEs have 
been approved, with a mean review time of 671 days. The average review time for the six HDEs 
approved in 2015 was 815 days, more than 200 days longer than any of the preceding five years. This 
review time exceeds the average review time for PMA applications by a substantial margin, even 
though HDE applications are subject to a more liberal standard for approval. Only three of the recent 
HDEs were reviewed in less than twelve months,

























• Genetic Health Risk report approved via de novo pathway and considered Class II (subsequent tests via 510k)
• In February 2015, 23andMe was granted authorization by the FDA to market the first direct-to-consumer genetic 

test for Bloom Syndrome under the de novo pathway which enabled the company to bring 35+ carrier status 
reports directly to its customers. These reports convey inherited risk. 

• Genetic health risk reports, by contrast, convey personal health risk, necessitating a separate FDA review 
classification pathway.

https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/2013/ucm376296.htm


Photo of slide shown at Antimicrobial Advisory Committee Meeting, June 9, 2016
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What will become of the effort
to use biomarkers as the basis 
of approval?

FDA wants “validated” 
biomarkers.

What is a validated biomarker?

27,000 patient trial; median 2.2 years 
of follow-up



Repatha approved indication prior to 
results of 27,000 patients cardiac 
outcomes trial



8,442 patient trial – median duration of f/up 27 months

Why not approved on basis of nearer-term CV endpoints, 
like ejection fraction and stress test?

Seralaxen – novel mechanism of action (relaxin)

1. RLX030, a relaxin receptor agonist, is a 
recombinant form of the naturally-occurring 
human relaxin-2 hormone. Human relaxin-2 
is present in both men and women and 
elevated levels in pregnant women are 
thought to help the body cope with the 
additional CV demands during pregnancy

2. Demonstrated hemodynamic effects and 
biomarker changes in Phase 2 and Phase 3 
trials

3. Failed Phase 3 cardiac outcomes trial (March 
22, 2017) 
https://www.novartis.com/news/media-
releases/novartis-provides-update-phase-iii-
study-rlx030-serelaxin-patients-acute-heart

4. Should be approved – need novel 
mechanisms to combine for optimal 
treatments

https://www.novartis.com/news/media-releases/novartis-provides-update-phase-iii-study-rlx030-serelaxin-patients-acute-heart


Amount of Regulations increased 15% from 2000 to 2012

Innovation Impact Index needed

Congressional Approval for any new 
regulations/guidance that have a 
score of ___ or more.

http://www.raps.org/Regulatory-Focus/News/2014/10/30/20656/Its-
Not-Just-You-FDA-Regulatory-Requirements-Really-Are-Increasing/

http://www.raps.org/Regulatory-Focus/News/2014/10/30/20656/Its-Not-Just-You-FDA-Regulatory-Requirements-Really-Are-Increasing/








“A lot of times I tell people, ‘Don’t blow up the FDA. We need 
them to do what they do,’” he continued. “But they have to do 
what they were put into business to do — not more. ... 
they’ve now ordained themselves as the arbiters of clinical 
utility. And that’s not in the law.”

Another problem with the current system, Gulfo says, is a focus 
on the “average” patient. Plenty of people get a benefit from 
drugs that don’t prove they help the average patient, he said. 
Gulfo argues that the FDA is usurping the job of patients and 
doctors in saying what drugs a patient should try.

You could describe Gulfo as an “originalist” of the law that 
created the FDA in the same way Justice Antonin Scalia was an 
originalist in interpreting the Constitution. The fact that the 
FDA requires increasingly large trials for drugs for diseases that 
affect millions of patients — like diabetes, Alzheimer’s or 
obesity — means fewer companies want to attempt to develop 
those drugs. Instead, drugs for smaller and smaller subsections 
of cancer patients (oncology drugs make up more than a third 
of all drugs being developed in the Boston area) are becoming 
more and more popular.



(3) FDA Recoils: shifting emphasis of 
“promoting health” mandate to increased 
pre-approval requirements, raising bar for 

approval of medical innovations or 
redirecting resources to specific areas at the 

expense of others

(4) Insufficient Congressional Oversight: No 
“Police Patrol” or watchful vigilance 

oversight to guarantee fidelity to original 
laws and re-establish “promote” health 
mandate, consistent with original laws

(5) New Legislation:
initiated a/o supported by 

FDA, cementing alternative 
implementation practices 

into law

(1) External events (macro - HIV, 
ebola, MRSA; micro – drug/device 

adverse events): challenge FDA 
approval/clearance processes

(2) Poor Congressional 
Oversight: “Fire Alarm 

Oversight” - knee-jerk, public 
embarrassing of FDA 



Pre-approval
requirements

Postmarket controls (studies,
Vigilance, surveillance)

FDA Law provides a balance 
between pre-approval 
requirements and 
postmarket controls 

Pre-approval
requirements

Postmarket controls (studies,
Vigilance, surveillance)

• Pre-approval drug, biologic, and device studies 
longer, larger, and more expensive

• Race toward niche claims and regulatory incentives 
(Orphan Drugs, Breakthrough Therapy, Fast Track, 
Priority Review, Accelerated Approval) 

• Postmarket requirements remain, with clawback – if survival 
and disease outcome endpoints not met, can remove from 
market even if still “effective”

• Fewer approvals of drugs affecting diseases that affect millions of 
Americans – less innovation where it can have the most impact

Balance between pre-
approval requirements 
and postmarket controls 
is lost as the vicious cycle 
turns



DRUGS & BIOLOGICS: Proposed safety and effectiveness paradigm based on type of evidence provided

Safety: determination of safety is to be made relative to the conditions of use specified by the sponsor, per the FD&C Act—“safe for use 

under the conditions prescribed, recommended, or suggested in the proposed labeling”—not in anticipation of potential uses or abuses 

of the product outside the claim sought in the approval application. Special emphasis on the likelihood of use causing death, debilitation, 

or severe harm and on ways to mitigate these risks.

Effectiveness: categories consistent with the nature of the endpoints used to demonstrate substantial evidence of effectiveness. Labeling 

will be color coded to facilitate communications to physicians, patients, and other groups.

Category 1: Biomarkers

Improvement in a biomarker 

known to be elevated or 

decreased in patients with 

specific diseases—for example, 

fasting blood glucose, 

hemoglobin A1c, 

carcinoembryonic antigen (CEA), 

CD4/CD8 ratio, prostate specific 

antigen (PSA), blood clotting 

(INR), LDL cholesterol, HDL 

cholesterol, etc.)

Category 2: Clinical Signs and 

Symptoms

Reduction in pain; improvement in 

activities of daily living; tumor 

response (size, local control, 

improved progression-free 

interval); improvement in forced 

expiratory volume; improved 

walking distance; improved bone 

mineral density; improved treadmill 

performance and EKG findings 

(atrial fibrillation, premature 

ventricular contractions); patient-

reported outcomes; etc.

Category 3: Disease 

Modulation / Modification

Reduction in flares of diarrhea, 

arthritis, or headache; 

reduction in suicidal ideation; 

fewer heart failure 

readmissions; reduction in joint 

space narrowing; reduction in 

use of other medications 

(steroids); reduction in 

development of deep vein 

thrombosis or pulmonary 

embolism; reduction in 

unstable angina; etc.

Category 4: Clinical Outcomes 

and Survival

Improvement in survival; 

reduction on major cardiac 

events (myocardial infarction, 

heart failure, 

rehospitalization); etc.



DIAGNOSTICS: Proposed safety and effectiveness paradigm based on type of evidence provided

Safety: determination of safety is to be made relative to the conditions of use specified by the sponsor, per the FD&C Act—“safe for 

use under the conditions prescribed, recommended, or suggested in the proposed labeling”—not in anticipation of potential uses or 

abuses of the product outside the claim sought in the approval application. Special emphasis on the likelihood of use causing death, 

debilitation, or severe harm and on ways to mitigate these risks.

Effectiveness: categories consistent with the nature of the data used to demonstrate substantial evidence of effectiveness. Labeling 

will be color coded to facilitate communications to physicians, patients, and other groups.

Category 1: Associated 

with disease or current 

state of disease in 

patients with an 

established diagnosis 

when used alone or when 

considered with other 

diagnostic tests and 

clinical information

Examples:

1. Measurement above 
a threshold is 
associated with 
disease recurrence 

2. Rising level is 
associated with 
progression of 
disease 

Category 2: Predicts safety and 

effectiveness in patients 

receiving drug/biologic 

therapy

Examples:

1. Companion diagnostics
2. Test correlates with 

drug/biologic effect, taken 
during drug therapy to 
determine whether 

(a) continued treatment is 
likely to be safe, or 

(b) clinical response is likely 
(clinical signs and 
symptoms, disease 
modulation, clinical 
outcomes and survival)

Category 3: Predicts for disease 

presence or progression 

Examples:

1. Screening test that enables 
diagnosis earlier than 
currently available methods

2. Test in patients with 
established diagnosis 
identifies those at higher risk 
for progression and other 
poor outcomes (clinical 
measures: disease burden or 
severity, survival, progression, 
or quality of life, etc.)

Category 4: Information provided 

by the test induces interventions

that favorably alter the natural 

history of the disease

Examples:

1. Screening test leads to 
initiation of therapy (surgery, 
drug, device) that results in 
improved survival or quality 
of life

2. Test in patients at high risk or 
with established diagnosis 
leads to initiation of therapy 
(surgery,  drug, device) that 
results in improved survival or 
quality of life



DEVICES: Proposed safety and effectiveness paradigm based on type of evidence provided

Safety: determination of safety is to be made relative to the conditions of use specified by the sponsor, per the FD&C Act—“safe for 

use under the conditions prescribed, recommended, or suggested in the proposed labeling”—not in anticipation of potential uses or 

abuses of the product outside the claim sought in the approval application. Special emphasis on the likelihood of use causing death, 

debilitation, or severe harm and on ways to mitigate these risks.

Effectiveness: categories consistent with the nature of the data used to demonstrate substantial evidence of effectiveness. Labeling 

will be color coded to facilitate communications to physicians, patients, and other groups.

Physical Action Clinical Sequelae

Category 1: Tools – used in 

conjunction with diagnostic 

or therapeutic intervention 

(surgery or drug delivery)

Example:

1. Used to help conduct or 
facilitate diagnostic or 
therapeutic procedures

Category 2: Used to diagnose 

disease, to provide treatment, 

or to repair or replace damaged 

or nonfunctional or 

dysfunctioning tissues

Examples:

1. Diagnostic equipment
2. Eradicate, ablate, or 

destroy tissue
3. Enhance, augment, or 

substitute functioning of 
tissues or organs

Category 3: Clinical 

Improvement 

Examples:

1. Improve or stabilize clinical 
signs and symptoms of 
disease 

2. Reduce complications from 
surgery or drug therapy 

3. Disease modulation or 
modification

Category 4: Improved Clinical 

Outcomes

Examples:

1. Disease progression; 
progression-free survival

2. Reduce major 
cardiovascular events 
(MACE)

3. Survival



New paradigms would reduce drug prices

A. Shorten Phase 3 by 2 years – save 
$$$ clinical trials

B. 2 years longer greater exclusivity –
less pressure to price aggressively

C. More transparent and certain 
regulatory process: more drugs 
developed and more straightforward 
development and approval –
increased competition to drive down 
prices

D. More drugs available for specific 
claims – more rebating



Combination Therapy is required to address our most vexing health problems
1. Chronic diseases affecting tens of millions of Americans:

a. Alzheimer’s, diabetes, heart failure, obesity
2. Many rare diseases: DMD and others

Pre-Approval Combinations – novel/novel pathway is not viable and 
not feasible with multiple companies

Post-Approval – really where combination therapy is developed 
discovered (novel/approved and approved/approved)

1. Need to get drugs that are active in disease on the market to 
unlock their potential



Back-ups



Drug Disease Target/Mechanism of action

Spinraza* (nusinersen) Spinal muscular atrophy survival motor neuron-2 (SMN2)-directed 
antisense oligonucleotide

Rubraca (rucaparib) Ovarian cancer PARP1,2,3 inhibitor

Eucrisa (crisaborole) Atopic dermatitis anti-inflammatory PDE-4 inhibitor

Zinplava* (bexlotoxumab) C. Difficile infection Toxin-B antagonist

Lartuvo (olaratumab) Soft tissue sarcoma PDGFR-α inhibitor

Exondys 51* Duchenne muscular 
dystrophy

Anti-sense oligonucleotide binding to 
Exon 51

Adlyxin (lixisenatide) Diabetes glucagon-like peptide-1 (GLP-1) receptor 
agonist

Xiidra* (lifitegrast ) Dry eye Blocks  LFA-1/ICAM-1 interaction

Epclusa (sofosbuvir and 
velpatasvir)

Hepatitis C NS5B polymerase inhibitor and HCV NS5A 
inhibitor

Netspot (gallium Ga 68 dotatate) Neuroendocrine tumors Gallium imaging agent

Axumin (fluciclovine F 18) Prostate cancer PET imaging agent

* 2016 First In Class: Exondys 51, Spinraza,, Xiidra, Zinplava

http://www.accessdata.fda.gov/drugsatfda_docs/label/2016/208471Orig1s000lbl.pdf


Drug Disease Target/Mechanism of action

Ocalvia* (obeticholic acid) Biliary cholangitis farnesoid X receptor (FXR) agonist

Zynbryta* (daclizumab) Multiple Sclerosis IL-2 receptor antagonist

Tecentriq (atezolizumab) Bladder cancer PD-L1 inhibitor

Nuplazid (pimavenserin) Hallucinations and delusions Serotonin agonist/antagonist 
(unknown)

Venclexta* CLL (17p deletion) Bcl-2 inhibitor

Defitelio* Veno-occlusive disease post
stem cell transplant

oligonucleotide mixture with 
profibrinolytic properties

Cinquair (reslizumab) Severe asthma IL-5 antagonist

Talz (ixekizumab) Psoriasis IL-17 antagonist

Anthim (obiltoxaximab) Inhalation anthrax Protective antigen antagonist

Briviact (brivaracetam) Seizures Synaptic vesicle protein 2A (SV2A) -
unknown

Zepatier (elbasvir and 
grazoprevir)

Hepatitis C NS5A (replication) inhibitor and NS3/4A 
protease inhibitor

* 2016 First In Class: Defitelio, Ocaliva, Venclexta, Zinbryta, 


