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• Linda has 37 years-experience in the BioPharma Industry, of which 27 years have been 
spent in regulatory affairs. She is Head of Regulatory Policy and Intelligence at Seattle 
Genetics and Assistant Professor in the Temple University RAQA graduate program. 

• She attained Regulatory Affairs Certification (RAC) for the US, Canada and Europe and 
was an inductee to the 2011 Class of RAPS Fellows. Linda was honored with the Drug 
Information Association (DIA) 2012 and 2019 Excellence in Volunteer Leadership Award. 

• She is a past two-term member of the RAPS Board of Directors and former Chair of the 
NJ/NY RAPS Chapter. She chairs the DIA Regulatory Affairs Community and is founder 
of the DIA Regulatory Intelligence Working Group. She has sat on the planning 
committee for multiple DIA and RAPS Conferences and was Program Chair for the 2018 
and 2019 RAPS Annual Convergence.
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The Year of Multiple Commissioners

May 11, 2017-April 5, 2019

April 5, 2019 – Nov. 1, 2019

Nov. 5, 2019 – Dec. 17, 2019

December 18, 2019 - present

Scott Gottlieb, M.D.

Ned Sharpless, M.D.

ADM Brett Giroir, M.D.

Stephen Hahn, M.D.

https://en.wikipedia.org/wiki/Commissioner_of_Food_and_Drugs

https://en.wikipedia.org/wiki/Commissioner_of_Food_and_Drugs


CDER 2019 Novel Drug Approvals - 48

https://www.fda.gov/media/134493/download

https://www.fda.gov/media/134493/download


• CDER's median approval time for novel agents was eight months. Their 
average review time for novel agents was 14.9 months (caused by two 
outliers that underwent multiple review cycles).

• 11 of the 48 were approved in less than 6 months. Seven of the 11 were 
approved in the 4th quarter.

• Vertex Pharmaceuticals Inc.'s Trikafta (elexacaftor, tezacaftor and 
ivacaftor – 150 days earlier than PDUFA date) and Daiichi Sankyo Co. 
Ltd./AstraZeneca PLC's Enhertu (fam-trastuzumab deruxtecan-nxki – 131 
days early)  were both approved in less than four months.

• On average the fastest approvals were in the Office of Hematology and 
Oncology Products

CDER Approval Metrics



Past Decade of CDER Approvals



CDER Approval metrics

Expedited Categories

Orphan Drugs
First in Class

Fast Track Breakthrough Priority 

Review

Accelerated 

Approval



Other CDER Key Measures



CDER approved 10 new biosimilars

Biosimilar Name Approval Date Reference Product

Avsola (infliximab-axxq) December 2019 Remicade (infliximab)

Abrilada (adalimumab-afzb) November 2019 Humira (adalimumab)

Ziextenzo (pegfilgrastim-bmez) November 2019 Neluasta (pegfilgrastim)

Hadlima (adalimumab-bwwd) July 2019 Humira (adalimumab)

Ruxience (rituximab-pvvr) July 2019 Rituxan (rituximab)

Zirabev (bevacizumab-bvzr) June 2019 Avastin (bevacizumab)

Kanjinti (trastuzumab-anns) June 2019 Herceptin (trastuzumab)

Eticovo (etanercept-ykro) April 2019 Enbrel (etanercept)

Trazimera (trastuzumab-qyyp) March 2019 Herceptin (trastuzumab)

Ontruzant (trastuzumab-dttb) January 2019 Herceptin (trastuzumab)

To date there have been 26 biosimilar approvals referencing Humira (5), Herceptin (5), Remicade 

(4), Rituxan (2), Avastin (2), Enbrel (2), Neulasta (3), Neupogen (2), and Epogen (1). Important to 

keep in mind that although approved many of these products have yet to launch. And none are 

interchangeable. On March 23, 2020 approximately 100 NDAs were “deemed to be licensed” by FDA 

on the 10th anniversary of the BPCIA.

Launched



Novel CBER Approvals



• Received a Complete Response Letter in August 2019.

• Much like the FDA approval for Exondys 51, there was dissent amongst staff concerning 
the approvability of the product. 

• Four months after the CRL was sent, FDA reversed its decision and approved it, noting in 
the approval package that Sarepta had adequately addressed the two issues (renal 
monitoring and port infections)

• According to the approval package, Sarepta filed a formal dispute resolution request with 
FDA in September 2019, and in November, Peter Stein, OND’s Director, granted the 
appeal and concluded that clinically meaningful benefits “are reasonably likely to be seen 
with golodirsen, consistent with evidence on the effects of low levels of dystrophin (vs. 
complete absence).”

• The Agency also authorized marketing of the first test to aid in newborn screening for 
Duchenne Muscular Dystrophy.

Notable Approvals – CDER: Vyondys 53

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/211970Orig1s000OtherActionLtrs.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/211970Orig1s000TOC.cfm


• Innovative precision cancer treatment (review)

• Third approval for an oncology drug that targets a key genetic driver of cancer, 
rather than a specific type of tumor. 

• Previous tissue agnostic approvals by the FDA were pembrolizumab 
(Keytruda) for tumors with microsatellite instability-high (MSI-H) or mismatch 
repair deficient (dMMR) tumors and larotrectinib (Vitrakvi) for NTRK gene 
fusion tumors.

• Accelerated Approval

• Single Arm, Open label Trials (3)

• Post Marketing Commitment to develop an analytically and clinically 
validated companion diagnostic test for selection of patients with NTRK 
fusion‐positive solid tumors for whom entrectinib is safe and effective.

Notable Approvals – CDER: Rozlytrek

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/212725Orig1s000,%20212726Orig1s000TOC.cfm


• FDA approved Adakveo (crizanlizumab-tmca), a treatment 
to reduce the frequency of vaso-occlusive crisis – a 
common and painful complication of sickle cell disease that 
occurs when blood circulation is obstructed by sickled red 
blood cells – for patients age 16 years and older.

• They also approved Oxbryta (voxelotor) for the treatment of 
sickle cell disease (SCD) in adults and pediatric patients 12 
years of age and older.

Notable Approvals – CDER: Sickle Cell Disease

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/761128Orig1s000TOC.cfm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/213137Orig1s000TOC.cfm


• May 24, 2019: Zolgensma (onasemnogene abeparvovec-xioi) is the first 
gene therapy approved to treat children less than two years of age with 
spinal muscular atrophy.

• June 28, 2019: FDA was informed by AveXis Inc., the product’s 
manufacturer, about a data manipulation issue that impacts the accuracy 
of certain data from product testing performed in animals submitted in the 
BLA. Novartis disclosed on 30th March 2020 that FDA had closed out its 
investigation with, “No Further Action” being taken. Novartis’ remediation 
plan appears to have satisfied FDA and the issue is now resolved.

• Most expensive product currently marketed in the U.S. ($2M)

Notable Approvals – CBER: Zolgensma

https://www.fda.gov/vaccines-blood-biologics/zolgensma


• The FDA approved Ervebo, the first FDA-approved vaccine for the 
prevention of Ebola virus disease (EVD), caused by Zaire 
ebolavirus in individuals 18 years of age and older.

• The approval was supported by a study conducted in Guinea 
during the 2014-2016 outbreak in individuals 18 years of age and 
older. The study was a randomized cluster (ring) vaccination study 
in which 3,537 contacts and contacts of contacts of individuals with 
laboratory-confirmed EVD received either “immediate” or 21-day 
“delayed” vaccination with Ervebo

• Ervebo was determined to be 100% effective in preventing Ebola 
cases with symptom onset greater than 10 days after vaccination. 

• Received a tropical disease priority review voucher. 

Notable Approvals – CBER: Ervebo

https://www.fda.gov/news-events/press-announcements/first-fda-approved-vaccine-prevention-ebola-virus-disease-marking-critical-milestone-public-health


• In FY 2019:

• 1,171 generic drug approvals (1014 in CY 2019)

• 935 full approvals

• 236 tentative approvals

• 125 applications approved for first generics of 
medicines that had no generic competition. (108 in 
CY 2019)

CDER (OGD) Generics Approvals

https://www.fda.gov/drugs/abbreviated-new-drug-application-anda/activities-report-generic-drugs-program-fy-2019-monthly-performance


• Fluticasone propionate and salmeterol inhalation 
powder (Advair Diskus) – Mylan

• Vigabatrin (Sabril) 500 mg tablets – Teva

• Naloxone spray (Narcan) – Teva

• Pregabalin (Lyrica) – 9 companies

• Fingolimod (Gilenya) – 3 companies

• Apixaban (Eliquis) – 2 companies

Notable Generic Firsts



• Of the 48 approved products in 2019, 6 went before an 
Advisory Committee.

• FDA’s advisory committees voted “yes” 78% of the time in 2019 
versus 63% in 2018.

• 18 of the 23 applications brought to committee were 
recommended for approval, 4 rejected and 1 received a split 
vote. 

• There were no biosimilar AdComs in 2019.

Advisory Committee Metrics



• In 2019 FDA issues the most ever PRVs - 10

• 5 for rare pediatric disease

• 4 for tropical diseases (Ebola and Dengue vaccines)

• 1 for medical countermeasures (Smallpox vaccine)

• The rare pediatric disease PRV will sunset on the 30th of 
September 2020. Congressional intervention will be needed to 
extend the program beyond that date. 

Priority Review Voucher Metrics - CBER and CDER



• According to the Office of Pharmaceutical Quality’s 2019 Annual Report, 
“One Quality Voice”

• 72% Manufacturing facilities for active ingredients in drugs located outside the U.S.

• 357 Inspections to support application approval conducted by the FDA in 2019. 
OPQ led or participated in 30% of these inspections.

• 194 Quality assessments of applications expedited by OPQ in 2019 to avert 
potential drug shortages for patients.

• ICH Q12 finalized

• US-EU MRA: In 2019 the FDA was able to reduce 25% of routine 
surveillance inspections in the EU

CDER Quality Metrics

https://www.fda.gov/media/135046/download


• FDA issues first warning letter under the Drug Supply Chain Security Act to 
McKesson Corp. for violations highlighted by a concerning tampering incident 
that involved opioid medications.

• Issuance of two warning letters to operators of websites that illegally market 
potentially dangerous, unapproved and misbranded opioid medications

• Cannabidiol warning letters July and November and here

• Inova Genomics Lab for illegally marketing genetic tests

• Homeopathic warning letter

• Ningbo Huize Commodity Co., an OTC drug manufacturer

• Dollar Tree – OTCs from foreign manufacturers

• FDA, DEA seize 44 websites advertising sale of illicit THC vaping cartridges to 
US consumers as part of Operation Vapor Lock

• Warning letters to stem cell clinics April June September December and 
permanent injunction.

Select Enforcement Highlights

https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/mckesson-corporation-headquarters-2719-565854-02072019
https://www.fda.gov/news-events/press-announcements/fda-takes-new-enforcement-actions-part-agencys-ongoing-effort-combat-illegal-online-sales-opioids
https://www.fda.gov/news-events/press-announcements/fda-warns-company-marketing-unapproved-cannabidiol-products-unsubstantiated-claims-treat-cancer
https://www.fda.gov/news-events/press-announcements/fda-ftc-warn-company-marketing-unapproved-cannabidiol-products-unsubstantiated-claims-treat-teething
https://www.fda.gov/news-events/press-announcements/fda-warns-15-companies-illegally-selling-various-products-containing-cannabidiol-agency-details
https://www.fda.gov/news-events/press-announcements/fda-issues-warning-letter-genomics-lab-illegally-marketing-genetic-test-claims-predict-patients
https://www.fda.gov/news-events/press-announcements/fda-takes-action-against-marketer-unapproved-products-claiming-treat-addiction-chronic-pain-and
https://www.fda.gov/news-events/press-announcements/fda-warns-company-putting-consumers-risk-drug-manufacturing-data-integrity-violations
https://www.fda.gov/news-events/press-announcements/fda-issues-warning-letter-dollar-tree-stores-receiving-potentially-unsafe-drugs
https://www.fda.gov/news-events/press-announcements/fda-dea-seize-44-websites-advertising-sale-illicit-thc-vaping-cartridges-us-consumers-part-operation
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-and-biologics-center-director-peter-marks-md-phd-fdas
https://www.fda.gov/news-events/press-announcements/federal-court-issues-decision-holding-us-stem-cell-clinics-and-owner-adulterated-and-misbranded-stem
https://www.fda.gov/news-events/press-announcements/fda-sends-warning-company-selling-unapproved-umbilical-cord-blood-and-umbilical-cord-products-may
https://www.fda.gov/news-events/press-announcements/fda-sends-warning-companies-offering-unapproved-umbilical-cord-blood-products-may-put-patients-risk
https://www.fda.gov/news-events/press-announcements/statement-stem-cell-clinic-permanent-injunction-and-fdas-ongoing-efforts-protect-patients-risks


• Program announced in 2017; will continue through 
2020. Six strategic objectives:

• Scientific Leadership (Reorganization CDER OND)

• Integrated Assessments

• Benefit Risk Monitoring

• Managing Talent

• Operational Excellence (Reorganization OND)

• Knowledge Management

Modernization of the New Drugs Regulatory Program

https://www.fda.gov/drugs/regulatory-science-research-and-education/modernizing-fdas-new-drugs-regulatory-program


• The Office of New Drugs (OND) Structure started to morph in 
October/November 2019. There are 4 phases (almost complete). 

• This also requires corresponding changes in the Office of Translational 
Sciences and Office of Pharmaceutical Quality (OPQ). 

• The approved changes in OND will create offices that align interrelated 
disease areas, and divisions with clearer and more focused areas of 
expertise. The changes increase the number of OND offices that oversee 
CDER review divisions from six to eight—and increases the number of 
OND clinical divisions from 19 divisions to 27, plus six non-clinical review 
divisions.

OND Reorganization

https://www.fda.gov/drugs/regulatory-science-research-and-education/reorganization-office-new-drugs-corresponding-changes-office-translational-sciences-and-office


Overall Structure - OND



Clinical Offices and Pharm/Tox



• On June 27th the FDA published a Federal Register Notice requesting 
feedback on a proposal, “New Drugs on Improving Approval Package 
Documentation and Communication.”

• This is part of the Agency’s continuing assessment of the efficiency and 
transparency of the clinical data used in the regulatory decision-making 
process for drug and biological products assessed by CDER. The notice 
specifically asks for feedback on the Clinical Data Summary Report (CSR) 
Pilot Program and the new integrated review of marketing applications 
process and documentation template. The FDA announced the end of the 
pilot effective 26 March 2020.

• The Agency proposed including an integrated review document in place of 
the more detailed individual medical, chemistry, pharmacology, statistical, 
clinical pharmacology, biopharmaceutics, and risk assessment and risk 
mitigation reviews.

CDER Approval Packages

https://www.fda.gov/news-events/press-announcements/fda-continues-support-transparency-and-collaboration-drug-approval-process-clinical-data-summary


Changes to Approval Packages

THEN

NOW



CDER Fees
FY 2018 FY 2019 FY 2020

Priority Review Voucher $2,830,579 $2,457,140 $2,167,116 

Full NDA $2,421,495 $2,588,478 $2,942,965 (+14%)

NDA no clinical data $1,210,747 $1,294,239 $1,471,483 (+14%)

Program Fee $304,162 $309,915 $325,424 (+5%)

Biosimilar

Product Development $227,213 $185,409 $117,987 (-36%)

Application 

Reactivation

$454,426 $370,818 $235,975 (-36%)

App. Requiring 

clinical

$1,746,745 $1,746,745 $1,746,745

Generics

ANDA $171,823 $178,799 $176,327 (-1%)

Drug Master File $47,829 $55,013 $57,795 



• Recently celebrated 3-year anniversary

• Part of the Office of the Commissioner

• Oncology Center of Excellence (OCE) Pilots
o Real Time Oncology Review (RTOR)

o OCE Assessment Aid (based on FDA Multidisciplinary Review template)

o Project Orbis (2 supplemental approvals in 2019)
o Project Facilitate (expanded access assistance; intended for physicians)

o Point/Counterpoint briefing packages for ODAC (see FDA-Merck Package)

o Project Renewal (labeling updates based on scientific evidence from literature)
o Project Patient Voice (patient experience dashboard)

o Project Community (outreach)

• Possibility of a Rare Disease Center of Excellence?
• What about the OCE Pilots? Are they rolled out elsewhere?

Oncology Center of Excellence

https://www.fda.gov/media/133542/download


Real Time Oncology Review

Kadcyla® (trastuzumab emtansine) 4-Feb-2019 3-May-2019 2.9

Venclexta (venetoclax) 6-Mar-2019 15-May-2019 2.3

Piqray (alpelisib) 18-Dec-2018 24-May-2019 5.2

Xospata (gilteritinib) 22-Feb-2019 29-May-2019 3.2

Darzalex (daratumumab) 12-Mar-2019 27-Jun-2019 3.6

Lenvima (lenvatinib)/Keytruda (pembrolizumab)* 17-Jun-2019 17-Sep-2019 3.1

Erleada (apalutamide) 29-Apr-2019 17-Sep-2019 4.7

Calquence (acalabrutinib)* 24-Sep-2019 21-Nov-2019 1.9

Product Submitted Approved In months

* These supplemental approvals were also part of Project Orbis



• Cannabidiol, FDA versus states, enforcement discretion, 

• E-Cigarettes, youth access, flavored nicotine products, labeling, approval 
standards

• Data Integrity

• Digital Health (6 guidances issued in September)

• Expanded Access versus Right-to-Try

• Romaine Lettuce and E coli contamination

• The Opioid Crisis

• Angiotensin II receptor blocker impurities; later in the year ranitidine drugs 
came under fire (on 01 April 2020, FDA asked that all ranitidine products 
be removed from the market).

Top FDA Issues in 2019



• Bottle of Lies published; FDA on the defense

• President signs the Creating and Restoring Equal Access to 
Equivalent Samples Act (CREATES). Section 610 establishes a 
private right of action in which a company that seeks to develop a 
generic or biosimilar product may sue the innovator for an 
injunction and monetary award for not selling samples of the 
approved product for developmental testing on a timely and 
“commercially reasonable” basis. The provision also amends the 
single, shared REMS provisions of the Federal Food, Drug, and 
Cosmetic Act (dating back to FDAAA 2007).

Generics

https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-and-director-fdas-center-drug-evaluation-and-research-0


• Updated guidance on naming; FDA no longer intends to modify the 
proper names of biological products that have already been 
licensed or approved and does not intend to apply the naming 
convention to the proper names of transition biological products.

• According to a draft guidance published in November, FDA will not 
routinely require “switching” studies for approval of biosimilar or 
interchangeable insulin products. 

• Approximately 100 Drug products transitioned from NDAs to BLAs 
on March 23, 2020. These included insulins and growth hormones. 

Biosimilars



• No switches in 2019. Three switches announced 14 February 2020 (Voltaren 
Arthritis Pain (diclofenac sodium topical gel, 1%), Pataday Twice Daily Relief 
(olopatadine HCl ophthalmic solution/drops, 0.1%), and Pataday Once Daily Relief 
(olopatadine HCl ophthalmic solution/drops, 0.2%). 

• FDA develops Naloxone model DFL (x2) and label comprehension testing to 
support switch

• February publication of Sunscreen proposed rule. The rule proposes to put into 
effect final monograph regulations for OTC sunscreen drug products as required by 
the Sunscreen Innovation Act.

• FDA withdrew its 1988 Compliance Policy Guide on homeopathic drugs. The 
agency announced its determination that the 1988 policy was inconsistent with its 
current risk-based approach to enforcement in the area of unapproved drugs.

• The Over-the-Counter Monograph Safety, Innovation, and Reform Act (S. 2740), 
which made it through the Senate in December 2019, was signed into law as part 
of the Coronavirus Aid, Relief, and Economic Security Act (CARES ACT) on 27 
March 2020.

Over-the-Counter/Non-Rx Drugs

https://www.federalregister.gov/documents/2019/02/26/2019-03019/sunscreen-drug-products-for-over-the-counter-human-use
https://www.congress.gov/bill/116th-congress/senate-bill/2740/text?q=%7B%22search%22%3A%5B%22s.2740%22%5D%7D&r=1&s=1


• Cybersecurity vulnerabilities with Medtronic Insulin Pumps

• Pilot Accreditation Scheme for Conformity Assessment Program (ASCA 
Pilot)

• Concerns with the effects of ethylene oxide emissions on human health.

• Final Order identified Class I and Class II devices that are exempt from 
premarket notification requirements

• FDA Advisory Panel on Silicone Breast Implants to discuss breast implant 
associated-anaplastic large cell lymphoma (BIA-ALCL)

• November 2019 Panel Meeting to discuss the safety of metals used in 
medical devices.

Medical Device Highlights



• Final Rule amending regulations on electronic copies.

• Safer Technologies Program for Medical Devices (STeP) which creates a 
pathway for devices and combination products) that significantly improve the 
safety of treatments or diagnostics for diseases or conditions that are less 
serious

• Introduction of the Safety and Performance-Based Pathway, which is an 
abbreviated 510(k) pathway for well-understood device types in which 
performance criteria can be utilized to demonstrate substantial equivalence.

• FDA publishes multiple software guidance for comment as well as a 
discussion paper on the “Proposed Regulatory Framework for Modifications to 
Artificial Intelligence/Machine Learning (AI/ML)-Based Software as a Medical 
Device (SaMD)”

• Upcoming CDRH guidance on Computer Software Assurance is expected to 
remake computer validation practices across all medicinal products

Medical Device Highlights

https://www.regulations.gov/document?D=FDA-2019-N-1185-0001


• FDA anticipates that by 2020 they will receive 200+ INDs per year; 
they currently administer more than 800 active cell-based or 
directly administered gene therapy INDs

• By 2025, FDA predicts they will be approving 10 to 20 cell and 
gene therapy products a year based on an assessment of the 
current pipeline and the clinical success rates of these products

• Major discussion point for PDUFA VII is how to hire talent in to 
CBER with expertise needed to review these new therapies (Stem 
Cell, Gene Therapy, CAR-T, CRISPR…)

Regenerative Medicines



• September 2019: The plan describes important near-
term actions that FDA is taking to modernize use of 
technology—computer hardware, software, data, and 
analytics—to advance FDA’s public health mission. 

• TMAP has three elements: 
• Modernization of FDA’s technical infrastructure; 

• Enhancing FDA’s capabilities to develop technology products to support its 
regulatory mission;

• Communication and collaboration with stakeholders to drive technological 
progress that is interoperable across the system and delivers value to consumers and 
patients. 

FDA’s Modernization Plan 



• The FDA issued a proposed rule that, if finalized, would 
allow states to submit plans for the importation of 
certain prescription drugs from Canada in order to 
lower Americans’ drug costs, and also issued draft 
guidance for industry to facilitate importation of 
prescription drugs, including biological products, that 
are manufactured abroad, authorized for sale in a 
foreign country, and originally intended for sale in that 
foreign country, which could give drug companies new 
flexibility to lower drug prices.

Hot Topics - Pricing



Hot Topics – RWD/RWE

There were multiple

RWD/RWE meetings 

hosted by FDA and 

Duke-Margolis in 2019.



• Chronic staffing issues at the Agency

• Novel coronavirus (COVID-19) - drug shortages, clinical trial 
disruptions, inspections put on hold, missed action dates, postponed 
advisory committees, lack of a trained and healthy workforce…

• Drug Pricing Discussions
o Will FDA’s mandate to protect public health include getting involved with 

pricing?

• Use of data analytics in regulatory decision making

• Possibility for a new administration and with it, new political 
appointees

• User fees reauthorization negotiations
o Will industry have to pay more due to budget cuts?

What will the future hold?



Questions?
lindabowenregulatory@gmail.com

mailto:lindabowenregulatory@gmail.com

